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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CpPEIHUM
o01mM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE OO0pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaHUEM
MHTEpeca K KOHKPETHOM 00JIACTHM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OHMOJIOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér mpenacraBieHue o
Heau M 3ajadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIEAOBATeIbHOCTh W3YUYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromaps 4YeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KM3HU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXaromieil mnpupoaHoit cpene. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOyJarolmuxcss MO OCBOCHHUIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0Iiero oopasoBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOPUONIOTUHM U OWOJIOTUH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHUs B By3aX M OpraHu3alMsX  CpEeaHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJY4YarOT pa3ButThe. Tak,
pacmiMpeHbl U yriayOjeHbl OHMOJIOTMYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHM3ME YeJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMY mnpenmery "buomorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, MU3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYeCKOro pasHooOpas3us miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OHOJNIOrHH, SMOpPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THUH,
anaromuu, (usznonorun uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIFOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTo0o0pa3MM M OCOOCHHOCTSAX KJIE€TKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTHS U TOAJEpXKaHUS HHTepeca OOydaromuxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOnE€HHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMNX 3a]a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATENIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHUH, MaJI€OHTOJIOTHH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTU OMOJIOTUH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B TPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 37I0POBbSI M 3J0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep NporIakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHWe  YCIOBUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBUTyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJeyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3aroOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISAETCSA ¢ YUETOM CHEIU(UKH ero COJASp)KaHWs W HANpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANILHOTO U BHICIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padoT. Takxke yuactue
OOyYaroIMXcs B BBIOJTHCHUH TMPOCKTHBIX M YYEOHO-MCCIIEIOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICIASTCS ydUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owonornu.  buomormdeckue HAyKM M H3ydaeMble MMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHure OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OUOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenoruueckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroire >KkMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yueHnne XKuUBBIX cucTeM. Merojasl Ouosiorndeckoi Hayku. HaOmronenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IIlnaHupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsite BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux ngaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUs Ppe3yJIbTATOB JSKcrnepuMeHTa. llonarue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHuaIbHoe IEHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHTra, yd4acTue B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyysiuuu. MuHepaabHble BEIleCcTBa KIETKH, UX OuoIornyeckas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moisiekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypsl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makpospruyeckue cBsizsu B Mosekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouosorusi: OMOXUMHUYECKHE U OMOPU3UYECKUE HCCIIEI0BaAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnbromepHulil ousaiin u
Opeanuyeckull cunmes OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [lomunr, Jx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKYJbl BOJbI», «BelllecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHas padora «O0HapyxeHUE OCJIIKOB C TOMOIIbIO KaU€CTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJICTKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGora Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromna3zma. [{urozons. [utockener. JIBuxkenue nuromnia3Mbl. OpraHou bl
kieTkd. OnHOMeMOpaHHBIE OPraHOMIbl KIETKU: SHJOIUIa3MaTHYeCcKas CeThb
(OIIC), anmapar I'ompaxu, JTU30COMBI, UX CTPOCHHE U (YHKIHUH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. Imaakuii  (arpa”HyssipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHM,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMHW MHUTOXOHIpuM u rmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOIIAaCThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kjaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomeorcymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHMe U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SIPBINIKU, UX CTPOECHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinerounsle BkimtoueHusi. CpaBHUTENIbHAS XapPaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUUECKON KIIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUIISALINS U JUCCUMUWISIUS — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3ma. DepMEeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BellecTB B KieTke. DotocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi gasbl. Pomoovixanue, Cs, C,. u CAM-munwi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumsl Oposkenus. [IpomykTel OposkKeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIE3HEH.

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

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmumpst u cxembl: «DoTOCUHTE3Y», «DHEpPreTUYecKuil oOMen», «brnocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «l3ydeHue  KaTaJIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WX KaTalla3bl).

JlaGopaTtopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wMarpuunbii cunTe3 PHK. IlpmHImne
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Gernka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuciaor. Pombp pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzauus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresza
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslii romeocTas.

Bupychl — HekiieTouHble (POPMBI )KU3HU U 00JUraTHbie apa3uThel. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaroB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamus b6onrvuwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounplii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMIOCTMUTOTHYECKUM), CHUHTETUYECKHUH W
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epruobl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanuma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomel. CTpoenue xpomocoM. Teromepsl u
TeoMepaza. XPOMOCOMHBIH HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWJIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nutokuHe3. buosiormyeckoe 3HayeHuUe
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KieTodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U paciofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIIHATbHAS,
COCUHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHUs, (PyHKUMHA H
pacIonoKEeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUMBHBIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COCJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBM)KEHHWE  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKUCIOIO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [luTanue >XKUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jp1xanue opranu3MoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISUMM JIETKUX y MNTHL U
MIIeKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. Beimenenue y pacrteHuid. Beigenenue y
KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. Opranbl BblaelieHus. DunbTpanus,
CEKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3MbI PaObOThI OPTAHOB BBIJICICHUSI.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte u  peryimsiius y  OpraHusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediaekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIEeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast peryisiuus U SHAOKPUHHAA CUCTEMAa >KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnupel u cxembl: «OIHOKJIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJIET 4YeIoBEKa»,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«mmynurer»,  «KuiieuHomnonoctHeie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHne HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cucTeMa
MJIEKOTTUTatomux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UIJIOKOXKHUX, KUBBIE 3K3E€MIUISIPhl KOMHATHBIX PacTeHHWil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo 1eHCcTBUEM (HEepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlabopaTtopHas padora «/3yueHue TKaHel KUBOTHBIX).

JlabopaTtopHasi padora «/3ydeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXEHHUSA:  I[OYKOBAaHUE,  CIOPYISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBble kieTkn, WM rameTtel. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICI
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKH3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10J0BBIE JKETE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIEeTOK. CriepMaToreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTenorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPUOJIOTHUS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIJIECKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpHOHAbHAS WHIYKIINS).
3aknajka IUTaHAa CTPOEHMSI JKMBOTHOTO Kak  pPe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYE€HHE MPSIMOr0 M HEMPSMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUJAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX PAaCTEHUN,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JABYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SULEKIETOK U
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TEHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uimmnyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojenus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs NPU3HAKoB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmzupyronee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIIECIOBAHMS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOI0
HAcJEeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CuerieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIl M reTeporaMmeTHbld 1oj. ['eHeThueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoAenCcTBUE HEaUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX WM 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUeCKMEe MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKue acheKTbl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiit 1 BTOpOil 3akoHbl Menpaens», «Tpetuit 3aKoH
MeHnnens», «AHanu3upyoollee CcKpeluBanue», «HemomHoe aOMUHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHUS M pacIICIUVICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue TeHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbIC M KOJWYECTBEHHBIC MPU3HAKU. Buibl
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuarnuonHas kpuBasi (B. HMoranncen). CpoiicTBa MOIu(MDUKAITMOHHOM
W3MEHYMBOCTH.

['eHoTHNMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAas WM3MEHYMBOCTHb. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JaHUHN
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMd. SaepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TOJIOBbIe MyTaluu. [IpuuuHbI
BO3HUKHOBEHHUS MyTalnuud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb  INUSEHEMUYEeCKUX akmopos 8
HACe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Bugel  u3mMeHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHUS YeI0BEKay, « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psAga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiaHas mporpamMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKM  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001eBaHuUs YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeIuKO-reHeTUUeCKOe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peTaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHON.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALUHU.
VYuenne H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKkImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MTOJIATIIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE ~ CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTtBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHUE U U3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed IS CO3/MaHUsT  HOBBIX COPTOB W THOpPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCTMBEHHBIX U NPOMbBICIO8IX HCUBOMHBIX
8 Yensx YAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUll,
nepeoosuvlx Uoell U NePCneKmuU8HbLX MexHON0ULL.

JleMoHCTpanumn

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

Ta6muiel U cxeMbl: «L{eHTpbI TPOUCXOKISHUSI 1 MHOTOOOPa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «l3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUU PACTEHUIN.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKRypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WIM HAYUYHOTO IICHTPA)».

Tema 16. BuorexHo/10rusi 1 CHHTETHYECKASI OMOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJBbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMEeUeHne, TMOMYyYEHUE KHCJIOMOJIOYHBIX MPOIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3anue TEeXHOJIOTMI M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3auss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHeix J{HK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXXEHEPHUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmoumkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BAaKIMH C 1EJIbI0 OO0ECIeUYeHUs] KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MTPOMBIIILIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHast HHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3ZBOICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIECHHH B
omnosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aesaTenbHocTh Y. JlapBuHa.

JBroKylye Cuiibl 3BOTIOIIUK BUIOB 110 Y. JlapBUHY (BbICOKAsi MHTEHCUBHOCTh
pPa3MHOXEHHUST OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopusi 3Bomtoruu. CoBpeMEHHas JBOJIOLMOHHAs  Ouoyorus. 3Ha4YeHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImansrayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponabr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojipl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
OocHOBaTeNsd. IDggexm oOymuinounozco zopaviuika. CHudceHue 2eHemuiecKko2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U  manvlx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJsSIuvi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisionuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWWA, CTAaOWJIM3UPYIOLIMKA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3nukHoBeHHMe — mpucnocoOieHuil y — opraHm3MoB.  Apomopdo3pl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3mMoB: MOpP(OIOTrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBONIOIMHU. M3omsimust — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOIIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymme
CHJIBI 3BOJIOIUNY, «IDKOJIOTHUECKas M30JIHUS MOMYyIAUUNA CEBaHCKON (dopenmy,
«l'eorpaduueckast M30JSAIUS  JTUCTBEHHUIIBI CHOUPCKOW W JTUCTBEHHMUIIBI
naypckoi», «llonynsiiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbI MenaHu3M», «/KuBble uckonaemsbie», «II0KpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonornueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3smMoB Hu €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuueckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMUYECKOE BUI000pPA30BAaHUE BHUAOB CHHUID),
«ITonmumiouasl pacteHuit», «KamyctHo-peneunblii rTuopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BplsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlabopaTopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M UX
OTHOCHUTEJIbHAs LIEIeCO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTtonbl  M3y4deHHS  MaKpOl3BOMIONUHU. [lameoHTonOrmyeckue MeTO[bl
uzydeHus: oHBoionuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBostonuu. CpaBHeHuE QIIOpHI H
dbayHsl MaTepukoB M OCTpPOBOB. buoreorpaduueckue obGmactu 3emmu. Bumbi-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl U cxeMbl: «PUIOTE€HETUYECKUIN PAJl JIOMIAN», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedanby»y,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaaud >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. OmeiTr C. Mwmmepa u I'. HOpm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. .
Omnapuna, TMnoTe3a nepBuIHOro OyipoHa Jx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHUEe MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopust 3emuin M Meroabl €€ wu3zydeHUs. VIcKkomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOrHs. I'€0XpOHOIOrHYecKast Kajla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HadvanbHble 3Tanbl OpraHudecKkOd HBOMONMHU. [loABIEHHE W 3BOJIIOLHS
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3TaIlbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKONUTAOMNX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaifHo30¥. OOm@as XxapakTepucTuka KiIMMara U
reoJornyeckux mpoieccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs M BJIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MpOUUIoro. [IpuunHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHU. COBPEMEHHBIN IKOJOTHMYECKUA KPHU3HC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanw, JI. ITactep, . . Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€oXpoHOJIOTMYECKass  IIKaia,
«HauanpHbIe 3Tanbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunHmopuUTH», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpOCHN», «Mxu», «llamopoTHukn», «l 00CEMEHHBIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimmue», «KumedHomnomocTHbIEY,
«ITnockue YEpPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Butne XKu3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKOU 3pe», «Pa3zButue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OT/AEJIOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas padora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHHM B
NEPBUYHOI aTMOchepe».

JlabopaTtopnasi paGora «/3yueHue W omHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEM CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre 0oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBIEHHE TIPEACTABICHUN O IMPOMCXOKICHUM 4YeNOBeKa. Pennrnosneie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpSAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B AaHTPOIIOTEHESE.

OcCHOBHBIE CTaAWM aHTpoIoreHe3a. PaHHue 4enoBeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MIPEIKH Y€IOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaTONUTEKU — JBYHOTHE MpEeAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIMM TpyAa. UenoBek NpsMOXOAALIMNA U MEPBBIA BBIXOJ JIKOJAEU
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
Kak BHJ JIFOJEH XOJOAHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPEeKT 0CHOBATENs» B MOIMYISIIUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX NOIMYJSUMi. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeTo/ibl aHTPOIOJIOTUNY, «I 0IOBHOW MO3I YETIOBEKa,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepransup», «KpoMaHbOHIBD),
«IIpenku uenoBeka», «ITarbl HIBOJIFOLUN YEJIOBEKA», «Pachl yenoBeka.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS 4YeJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBeKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazButue 3kojioruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble U JabopartopHble. MonaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKHX 3HAHUM i1 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPHI M SKOJIOTHYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPeIbD».

JlaGopaTopHhasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux ¢akropos. lIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOUIEHUIO K cBeTy. CHUTrHaJIbHas poJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojorumdeckuin daktop. Ilpucmocobiienus pacteHuit K
noJIepKaHuIo0 BoJgHOro OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnenusie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble pOpMBbI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00OHUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJCUCTBUSA  (Tomm4ueckue, (Qopudeckue, ¢abpuueckne). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemIoKpOBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBLIE, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJUJICKIIMH >KUBOTHBIX, OOUTAIOIINX B PAa3HBIX cpefax,
repObapuv M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeAW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHamuka nonynsiuuu U €€ peryisnusa. buoTudeckuili MOTEHIMAN MOIYJISLHAH.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisium», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U cetu. AOHOTHYECKHE OJOKH
skocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaMU/JIbI YU CEN, OMOMACChl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakchnoe cooOrectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opozckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoeo 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eliCmeus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptpert: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OWoleHo3a»,  «JKocHCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», «DyHKIIMOHAIbHBIC
TPYIIIBl OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamua OMOMacCChly), «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTruH B arporieHo3ey, «l[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eJIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJIA >KM3Hb. Pa3BuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEpsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocheprl. [lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIIHAA U
ounochepHbIX QyHKIUH.

JlemoHcTpanuu

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

Tabmuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJES»,
«KpyroBopoT BojabI B mpupojie», «OCHOBHbIE OMOMBI cyminy, «KiuMarudeckue
nosica 3emnu», «TyHapay, «Talray, «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arpsS3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPUPOJIBL.
Kpacasie xHuru. Ocob6o oxpansembie mpupojansie Ttepputopun (OOIIT).
Boranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA U TPUPOJIBIL.
PanimonanbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butnie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocoOHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3IKocucmem. OcHOGb



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTHHA
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAaHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOINpEACNCHUIO, Haluuue Mmomusayuu K OOy4EHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue  NpasoCO3HAHUS  DIKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8Uumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPABOIOPSAIKY, YEIOBEKY TPy/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYArOIINXCsI pYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATENBHOUN IESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHH, TOHUMAaHUS 3HAUYECHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HaposoB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JEesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBUM IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEelICHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpPU PELICHUH TNpoOJieM, CBSA3aHHBIX C pPAlMOHAJIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAaxX, OXpaHY BHUJIOB,
AKOCHUCTEM, OHOochephl);

AKTUBHOE  HEINPUATHE JEWCTBUM, NPUHOCAIIMX BPEH  OKPYXKaKOUIEH
OPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATH UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYIbTYpHI,
OTIBITa NEATETLHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMM B TI03HABATEIbHON, KOMMYHUKATUBHON W COIMAIBHON
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelcTBa
B3aMMOJICUCTBUS MEXKY JIFOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHenu(PUKH OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpyKaroleM MHpe KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeKAEHHOCTh B 3HAYMMOCTH OWMOJIOTHM [JIi COBPEMEHHOW IHBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 III00ATBHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieyeHusi MmepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaroImxcs, GopMHpPYyeMOil
IPU U3y4EeHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, MUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh I[OJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SBIICHUU OKPYXKAIOMIEro MHUpPA M MPOUCXOAAINHNX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JJAHHBIX C IIEJIbI0 TIOJIYYE€HHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
penieHus Ipo0JIeM B pealTbHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEILHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JpYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJbHble yuyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHbIEC yueOHbIE AEHCTBHSI, KOMMYHHUKATUBHbIE YHUBEPCAJIbHBIE YU€OHBIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJIHMpPOBAaTH W aKTyallU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE TOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOBI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpenctBa Uil IPEACTABIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOJIOB PELICHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONb30BaTh PAa3jMuHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX ITPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aJbTEPHATHBHBIC PEIIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOYHUKAX MH(OpMaIuu (TeKcTe yueOHOTOo
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh ACHUCTBUSA MO €€ JIOCTHXKEHHIO: COCTAaBJISITh IUIAH JEUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHWBATh HWIAEHU C TMO3ULHUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUIaH PEIICHHS NpoOJiieMbl €  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBAThb PUCKUM WU CBOEBPEMEHHO IIPUHUMMATh pPELICHUA 10 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX IpU AaHAJIU3€ pPE3YyJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yabTAaThl OCBOCHHUSI COJIEpXKaHUS Y4eOHOro MpeaMera
«buonorus» ©Ha yrayOAEHHOM ypOBHE OpPHMEHTHUPOBAHBI Ha oOOecredeHue
npobuapHOro  o0yueHus:  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMU U MPEOOPa30BAHUIO 3HAHUM, BUABI JACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUU W UX MPUMEHECHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
pealbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH  TpoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonooruu;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. lIneitnena, P. BupxoBa, XxpoMocoMHas TeOpust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmioBa — o uenTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS], YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTEHUll, XUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKM M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHUSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U UEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IIPOLECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUe padoThl, COOIMHOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMs, AaHAIW3UPOBATH IOTYYCHHBIC
pe3yNbTaThl U IeNIaTh BBIBOJIBL;

YMEHHUE Y4acTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJioruw,
9KOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEICTABIATh  MOJY4YEHHBbIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE OMOJOTMYeCKOro 00pa3oBaHHMs B OpPraHU3alUsX  CPETHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHHH SKOJIOTHYECKUX
npoOJieM 4YenoBEeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
PUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUICKUX U 3apyOexkHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMNUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCHUCTeMa, Ouocdepa), OHOIOTHUYECKUE TEOPHUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bapa), npasuwna (munumyma [O. JluGuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  IMO3HaHUS,
UCITOJIb3YEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onmucaHue, u3MepeHue, HaOJIO/IEHUE, SKCIIEPUMEHT), CIOCcO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aIIIONaTPUYECKOrO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JABWKYITUX CHJI SBOJIONMU HA T€HO(OH T TOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie OOWTaHUs, YepeIOBaHUsl HANPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXKIY MPOLECCAMU 3SBOJIOLUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOUOTUYECKUX M OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUSI, EAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4i, BISABISTH TPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIY UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUAMH, JIeJIaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAaKTUYECKHUE PadOThI, COOMHOAATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPATh HX OKCHECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpaICHUSI
ri100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccHoHaTbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/m P Kourposbnble IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 b 1 0 0
HOJIOrHA kaK Hayka https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 JKuBble cucTeMBl U UX U3YYECHHE 2 0 0 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
3 buomnorus knerku 2 0 0.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XuMu4deckasi opraHu3aIus KJIETKA 10 0 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
5 Crpoenune v QyHKINM KIETKH 8 0 2 https://m.edsoo.ru/7f41c292
OOMeH BellecTB U MpeBpalleHrue YHEPTUH B bubmuorexa LIOK
6 9 0 1 https://m.edsoo.ru/7f41c292
KIIETKE
7 HacnenctBennas uadopmarus u 9 0 0.5 Bubnnorexa LIOK
peanu3aIms eé B KIeTKe . https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 JKU3HEHHBIN MK KICTKH 6 0 1 https://m.edsoo.ru/7f41¢292
9 Crpoenue u GyHKIIUA OPTaHU3MOB 17 0 1.5 bubnuotexa [JOK




https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK

10 Pa3zMHOXeHME U pa3BUTHE OPTaHU3MOB 8 1.5 https://m.edsoo.ru/7f41¢292
1 ['eHeTrka — HayKa O HACJIEACTBEHHOCTH U ) 05 Eubmorexa ITOK

H3MEHUHBOCTH OPraHH3MOB . https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK

14 ['eHeTHKA YeTOBEKa 3 0.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK

15 Cenekuys opraHiu3MoB 4 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

16 buotexHoMOTUs U CHHTETHYECKasT OMOJIOTHS 4 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

17 PesepBHoe Bpems 1 0 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
3aposKICHUE U Pa3BUTHE SBOJIOLMOHHBIX 4 0 0 Brbmiorexa [IOK
NpeJICTABIEHHI B GHONOTHHI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
MukposBommronus 1 €€ pe3ynbTaTsl 14 0 2 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
MaxkposBostronus i e€ pe3y bTaTsl 6 0 0 https://m.edsoo.ru/7f41c292
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 0 L5 brbmorexa [IOK
Zemite . https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
IIpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 0 1 https://m.edsoo.ru/7f41c292
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX bubnnorexka [JOK
OpPTaHW3MOB M HAJJOPTAaHU3MECHHBIX CHCTEM 3 0 0.5 https://m.edsoo.ru/7f41¢292
C OKpY2Karolleu cpeaou
bu6mmoreka [IOK
Oprauusmsl 1 cpesia 0OUTaHMs 9 0 1.5 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
OKoJI0rUs BUJIOB ¥ IONYJIALMNI 9 0 0.5 https://m.edsoo.ru/7f41¢292
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 0 0.5 bubmuorexa [JOK




CHCTEMBI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

10 buocdepa — rmobdanpHas skocucTema 6 0 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK

11 Yenosek U OKpyKarowias cpea 6 0 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK

12 Pe3epBHOE Bpems 8 0 https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTejibHbIe Pecypchbl
padoThI padoThI
buonorus kak KoMIIJIeKCHas bu6mmoreka [JOK
1 HayKa 4 KaK 4aCTb COBPEMEHHOTO 1 04.09.23 https://m.edsoo.ru/7f41¢292
oOmecTBa
bubmuoreka [JOK
2 JKuBble cucTeMbl U X CBOMCTBA 1 05.09.23 https://m.edsoo.ru/7f41¢292
3 VpoBHEBast OpraHU3aIys KUBbIX | 07.09.23 Bubmorexa [TOK
CHCTEM e https://m.edsoo.ru/7f41c292
4 HcTopust OTKPBITUS M U3yYEHUsI | 11.09.23 Bubmorexa [TOK
kretkn. KieTounas reopus e https://m.edsoo.ru/7f41c292
MeTto1bl MONEKYIAPHON U bubnmnoreka [JOK
KJIETOYHOU OMOJIOTHH. https://m.edsoo.ru/7f41c292
[IpakTuueckas pabora
«3y4eHune MeTo10B KJIIETOYHOU
5 i A 1 0.5 12.09.23
Ouosnoruu (xpomarorpadus,
anexkTpodopes,
g depeHImaIbLHOe
uentpudyruposanwue, [TLP)»
bu6mmorekxa [IOK
6 XUMHUYECKUH COCTAB KIIETKH 1 14.09.23  nitps://m.edsoo.ru/7f41¢292
7 MuHepanbHbIE BEIIECTBA KIIETKH, 1 18.09.23 bubnuorexa [JOK




KX OMOJIOru4yecKas POJIb

OpraHuyeckre BENecTBa KICTKH
— Oenku. JJaboparopnas pabora

https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

8 «O0bHapyxeHue OCIIKOB C 0.5 19.09.23
MOMOIIbIO Ka4YeCTBEHHBIX
peakuuii»
CaoiicTBa, Knaccudukanys u Bubmmoreka [IOK
9 (yHKIIN GeTKOB 21.09.23 https://m.edsoo.ru/7f41c292
10 OpraHu4ecKye BENECTBA KIETKH 550923 Eg@mOTeKa LHOK
— yTieBoBl ps://m.edsoo.ru/7f41c292
. OpraHu4ecKue BENIECTBA KIETKH 26.09.23 EES?E;T:§s15$§f410292
— JIMIIM AbI B
Hyxnennosslie kucnorsl. JIHK n bubmmorexa [IOK
PHK. JIaboparopnas pabota https://m.edsoo.ru/7f41c292
12 «MccnenoBanne HyKJIEHMHOBBIX 0.5 28.09.23
KHCJIOT, BBIJICTIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTAHU3MOB)
Crpoenue u pynkuuu ATO. bubnuotexa [JOK
13 Hpyrue nykneo3uarpudocdars 02.10.23 https://m.edsoo.ru/7f41c292
(HT®)
CexsennpoBanue [JHK. Merozsl bubnunoreka [JOK
14 T€HOMUKH, TPAHCKPUIITOMUKH, 03.10.23 https://m.edsoo.ru/7f41¢292
MPOTEOMUKH
bubmuorexa [JOK
15 Metozet cTpyKTypHOIt GHONTOrHH 05.10.23 https://m.edsoo.ru/7f41c292
16 Tumsl KIETOK. 09.10.23 bubnuotexa [JOK




HpOKapI/IOTI/I‘{eCKaH KJICTKa

CTpoeHue 3yKapuoTHYECKOM
kieTku. [Ipaktuueckas padota

https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

17 . . 0.5 10.10.23
«M3yueHue cBONUCTB KIETOYHOM
MeMOpaHb»
bu6mmoreka [JOK
18 IToBEpXHOCTHBIN anmnapar KJIETKA 12.10.23 https://m.edsoo.ru/7f41c292
OnHOMEMOpaHHBIC OPTaHOU/IBI bubnmoreka [JOK
kieTku. [Ipaktuueckas padbota https://m.edsoo.ru/7f41c292
19 «3yueHue nBUKEHUS 0.5 16.10.23
[IUTOIJIa3MbI B PACTUTEIbHBIX
KIIETKax»
ITosmyaBTOHOMHBIE OpraHOUbI bubnmoreka [JOK
KJIETKU: MUTOXOHJIPUH, https://m.edsoo.ru/7f41c292
wiactusl. JlabopaTopHas pabora
20 ! PATOPHAA P 0.5 17.10.23
«MccnenoBanue miaa3mMoau3a u
JIeT1a3MOJIM3a B PACTUTEIBHBIX
KIIETKax»
o1 HemeMOpaHHBIE OPTaHOMIbI 19.10.23 brbmorexa LIOK
- e https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
22 Crpoenne u pyHKIMH s1pa 23.10.23  hitps://m.edsoo.ru/7f41c292
CpaBHUTENIbHAS XapaKTEPUCTUKA bubmuorexa [JOK
KJIETOK dyKapuoT. JlabopaTopHas https://m.edsoo.ru/7f41c292
23 yKap paTop 0.5 24.10.23

pabota «3yyeHue ctpoeHus
KJICTOK Pa3JIMYHBIX OPraHu3MOB»




ACCUMMIIALIUS U TUCCUMUIISALIAS
— JIB€ CTOPOHBI METa0OIU3MA.
Tumel 0OMeHa BEIIECTB.
JlaboparopHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

24 . 26.10.23
«M3ydyeHne KaTaIuTH4eCKON
aKTUBHOCTH (pepMeHTOB (Ha
npuMepe aMHJIa3bl WK
KaTtasas3bl)»
depMeHTaTUBHBIN XapakTep bubmmorexa [IOK
pEaAKLHI KJIETOYHOTO https://m.edsoo.ru/7f41c292
MeTrabonu3ma. JlaboparopHas
abora «3y4yenue
25 P I 0.5 07.11.23
(epMEHTaTUBHOTO paclICIICHHS
HepoKCHUIa BOJIOPOIA B
PaCTUTENBHBIX U KUBOTHBIX
KJIETKax»
o6 Besku-akTUBaTOpBI U GENKH- 09.11.23 brbmiorexa [IOK
HHIHGHTOPBI L https://m.edsoo.ru/7f41c292
7 ABTOTPOdHBIN THII 0OGMEHA 13.11.23 brbmiorexa LIOK
BEIECTB L https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
28 ®dotocuHTE3 14.11.23 https://m.edsoo.ru/7f41c292
XemocuHnres. JlaboparopHas bubnnoreka [JOK
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5 16.11.23  https://m.edsoo.ru/7f41¢292
(doTOCHHTE3a U XEMOCHHTE3a)
AHaspo6HBIe OpraHu3Mbl. Bujibl Brbmorera [IOK
30 20.11.23

Opoxenus. JlabopaTopHas

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




pabota «CpaBHEHHE TIPOIIECCOB
OpOXKEHUS U JBIXaHUSD)

AspoOHBIEC OpraHU3MbI. DTarbl

bu6mmoreka [JOK

31 21.11.23 .
SHepreTHUeckoro oGMeHa https://m.edsoo.ru/7f41c292
OHeprusi MEMOPaHHOTO bubmuorexa [IOK

32 rpagueHTa npoToHoB. CuHTE3 531123 https://m.edsoo.ru/7f41¢292
AT®: pabora nporonnoii AT®- o
CUHTA3BI

bubmuoreka [JOK

33 Peakium MmarpuyHOro cuHTE3a 27.11.23 https://m.edsoo.ru/7f41¢292
TpaHCKpUIILKs — MaTPUYHBIA bu6morexa [HOK

34 cunres PHK 28.11.23 https://m.edsoo.ru/7f41c292

bubmuoreka [JOK

35 Tpancnsums u e€ sTansl 30.11.23 https://m.edsoo.ru/7f41c292
KoaupoBanue aMUHOKHUCIIOT. bubnmnoreka [JOK

36 Posb pubocom B 6GrocuHTe3€ 04.12.23  https://m.edsoo.ru/7f41c292
Oenka

37 Opranusaiiys TeHoMa y 05.12.23 bubmmorexa IIOK
NPOKAPHOT U SYKAPHOT et https://m.edsoo.ru/7f41c292

18 MoseKyJIsIpHBIE MEXaHU3MBbI 06.12.23 bubmiorexa [IOK
KCIIPECCHH TEHOB y 9yKapuoT Le https://m.edsoo.ru/7f41c292
Bupycel — BHeKIIETOUHBIE bubnnoreka [JOK

39 (GhOpPMBI KU3HHU B O0JTUTaTHEBIE 0.5 111223 https://m.edsoo.ru/7f41c292

napa3utsl. [IpakTuueckas padora
«Co31anue MOJIETIH BUPYCa»




Bupychbie 3a0oneBanus

bu6mmoreka [JOK

40 12.12.23 .
YenoBeKa, KHBOTHBIX, PACTEHHIA https://m.edsoo.ru/7f41c292
41 Hanorexnonoruu B 6uonoruu u 14.12.23 brbmorexa [IOK
MeIUIIHHE Ll https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
42 KW3HEHHBIN UK KIETKA 18.12.23 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
43 Marpuusnsiii cuate3 JHK 19.12.23 https://m.edsoo.ru/7f41c292
Xpomocomsl. JlTaboparopHast bubmmorexa [IOK
44 pabota «M3y4yeHne XxpoMocoM Ha 0.5 21.12.23  https://m.eds00.ru/7f41c292
TOTOBBIX MUKPOIpEIapaTax»
bubmuoreka [JOK
45 JleneHne KIeTKu — MHUTO3 25.12.23 https://m.edsoo.ru/7f41¢292
Tuns! knetok. Kapnokunes n bub6nuorexa [IOK
nutokuHes. JlaboparopHas https://m.edsoo.ru/7f41¢292
46 pabora «HabmrogeHue Muto3a B 0.5 26.12.23
KJIETKaX KOHYMKa KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiius »KM3HEHHOTO LIUKIIA 58.12.23 brbmiorexa [IOK
KITETOK L. https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
48 OpranusMm Kak eIMHOE LIETI0e 15.01.24  hitps://m.edsoo.ru/7f41¢292
Txanu pactenuii. JlaGopaTopHas brbmorexa LIOK
49 0.5 16.01.24 https://m.edsoo.ru/7f41c292

pabota «/3yuenue TkaHen




pacTeHui»

TkaHu KWBOTHBIX U YEJIOBEKA. bubmuoreka [JOK
50 JlaGopaTtopHnas pabota 0.5 18.01.24 https://m.edsoo.ru/7f41c292
«3yueHne TKaHel KUBOTHBIX)»
Opranbl. CHCTEMBI OPTaHOB. bubnmoreka [JOK
JlaGopaTopHas pabora https://m.edsoo.ru/7f41¢292
51 patopHaz pabot 0.5 22.01.24
«3y4yeHune opraHoB IIBETKOBOT'O
pacTeHus
bubmuoreka [JOK
52 Onopa Tenta opraHu3MoB 23.01.24  https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
53 JBrokeHne opraHu3MoB 25.01.24 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
54 Iluranue opraHu3MoB 29.01.24 https://m.edsoo.ru/7f41¢292
[TuTanne MO3BOHOUYHBIX bubmuoreka [JOK
55 JKUBOTHBIX. [InmeBapurensHas 30.01.24 https://m.edsoo.ru/7f41c292
CHCTEMa YeJIOBEKa
bu6mmoreka [IOK
56 JlpIXaHHe OpraHu3MOB 01.02.24  https://m.edsoo.ru/7f41c292
57 JIpIXaHHE MO3BOHOYHBIX 05.02.24 bubmmorexa IIOK
SKIBOTHEIX 1 UeTOBEKA Ve https://m.edsoo.ru/7f41c292
sq TpaHCHOPT BENIECTB Y 06.02.24 Brbmotexa LIOK
OpTaHW3MOB Je https://m.edsoo.ru/7f41c292
KposenocHas cucrema bubmuorexa [JOK
59 P 08.02.24 1

IMO3BOHOYHBIX > KUBOTHBIX U




4eloBeKa https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
60 Boinenenue y opranu3zmMoB 12.02.24 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
61 3ammTa y OpraHu3MoB 13.02.24 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
62 HNMMmyHHas cuctema 4enoBeka 15.02.24 https://m.edsoo.ru/7f41¢292
63 Pa3apakMMOCTh U PEryJIALus y 19.02.24 Brbmiorexa [IOK
OpTaHI3MOB Ve https://m.edsoo.ru/7f41c292
I'ymopanbHas perynsuus u bubnuoreka [IOK
64 SHJIOKpUHHAs CUCTEMA 20.02.24 https://m.edsoo.ru/7f41c292
JKUBOTHBIX M YEJIOBEKA
65 ®DopMBI pa3sMHOKEHHSI 52,0024 brbmiorexa [IOK
OpTaHH3MOB Ve, https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
66 [TonoBoe pazMHOKEHUE 26.02.24 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
67 Meiios 27.02.24 https://m.edsoo.ru/7f41¢292
["amerorenes. O6pazoBanue u bubnnoreka [JOK
pa3BUTHE IOJIOBBIX KIETOK. https://m.edsoo.ru/7f41c292
JlaGopaTtopHnas pabota
68 PaTOPHAT paboT 0.5 29.02.24

«/3yueHne CTpOeHHS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»




NHauBuayanpHOE pa3BUTHE

bu6mmoreka [JOK

69 OpPraHH3MOB — OHTOTEHE3 04.03.24 https://m.edsoo.ru/7f41¢292

70 3akIazka OpraHoB ¥ TKaHeH u3 05.03.24 E;I@.IHOTeKa LHOK
3aOBIIICBHIX JHCTKOB ps://m.edsoo.ru/7f41c292
Poct u pa3ButHe )KMBOTHBIX. bubmuoreka [JOK
JlaGopaTtopHnas pabota https://m.edsoo.ru/7f41c292

71 «BpbIsBIIEHUE TPU3HAKOB 0.5 07.03.24
CXOJICTBA 3apO/bIIIeH
MO3BOHOYHBIX KUBOTHBIX)

PasMHOXeHUE U pa3BUTHE bubnunoreka [JOK
pactenuii. JlabopaTopHas pabora https://m.edsoo.ru/7f41c292

72 «CTpoeHue OpraHoB 0.5 11.03.24
Pa3MHOKEHUS BBICILIUX
pacTeHuin»

. VcTopust CTAaHOBJICHHS U 12.03.24 BH6JTH0TeKa LHOK
Pa3BHTHS TEHETHKH KaK HAYKH https://m.edsoo.ru/7f41¢292
OCHOBHBIE TTOHSTHSI U CUMBOJIBI bubnuotexa [JOK

74 redetuku. Jlabopatopnas padora 0.5 14.03.24 https://m.edsoo.ru/7f41c292
«/Ipo3oduina kak 0ObEKT
TeHETUYECKUX UCCIIe0BAHUID)
3aKOHOMEPHOCTH HACJIEAOBAHUS bubnuoteka [JOK
npu3HaKoB. MoHOruOpuaHOE https://m.edsoo.ru/7f41c292

75 ckpeuuBanue. [Ipaktuueckas 0.5 18.03.24
pabota "V3ydenue pe3yabTaToB
MOHOTUOPHUAHOTO CKpPEIIUBAHUS
y apo3o¢uisr"

76 [{uTonornyeckre OCHOBBI 19.03.24 bubnuotexa [JOK




MOHOFI/I6pI/II[HOl"O CKpC€UIMBaHUA

AHanuzupyroliee CKpeluBaHue.

https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK

77 21.03.24 .
HernonHoe IOMHHUPOBAHHE https://m.edsoo.ru/7f41c292
JurubpuiHoe CKperuBaHue. bubmumorexa [IOK
[TpakTuueckas padota https://m.edsoo.ru/7f41c292

78 «3yueHue pe3ynbTaToB 0.5 25.03.24
JTUTHOPUTHOTO CKPEITUBAHUS Y
JIPO30(UITBDY

19 [{uToM0rMYECKrE OCHOBBI 04.04.24 bu6morexa IIOK
JUTHOPUIHOTO CKPELBAHHS V% https://m.edsoo.ru/7f41¢292

20 CueruieHHOE HaCIeJ0BAHNE 08.04.24 bu6morexa [HOK
[PHU3HAKOB U https://m.edsoo.ru/7f41c292

81 XpoMocoMHas Teopus 09.04.24 Brbmiorexa [IOK
HACJIEICTBEHHOCTH U https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
82 l'enernka mona 11.04.24  htps://m.edsoo.ru/7f41c292
bu6mmoreka [JOK

83 ['eHoTHuM Kak 11€JI0CTHAS CUCTEMA 15.04.24 https://m.edsoo.ru/7f41c292
I'eneT4EeCKUN KOHTPOJIb bub6nuorexa [IOK

84 Pa3BUTHS pacTEHU, )KUBOTHBIX U 16.04.24  https://m.edsoo.ru/7f41c292
YeloBeKa

g5 M3MeHYMBOCTH MPU3HAKOB. BuIs! 18.04.24 bubmiorexa LHOK
M3MEHIUBOCTH U https://m.edsoo.ru/7f41c292

86 MoaudukarmonHas 22.04.24 bu6mmoreka [JOK




HU3MEHYHNUBOCTD

BapuanuonHsslii psan u
BapuallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

«Hccnenosanue
87 3aKOHOMEPHOCTEN 0.5 23.04.24
MO (UKAITMOHHON
n3MeH4nBOCTH. [locTpoeHue
BapUAIMOHHOTO psifa U
BapUAIMOHHON KPUBOI»
a3 [eHOTHIIMYECKAS M3MEHUMBOCTD. 25042 BH6J?HOTeKa LHOK
KoM6HHATHEHAS H3MEHIHBOCTE https://m.edsoo.ru/7f41c292
MyTranuroHHas U3MEHUYUBOCTD. bu6mmoreka [JOK
29 [IpakTuueckas pabora «MyTtaruu 0.5 59.04.24 https://m.edsoo.ru/7f41¢c292
y 1p030(uiibl (Ha TOTOBBIX
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO bubnmnoreka [JOK
90 npoiiecca. DNUTeHETUKA U 30.04.24 https://m.edsoo.ru/7f41¢292
SMUTECHOMHKA
I'eHeTnka yenosexa. bubmuoreka [JOK
91 [TpakTHueckas paboTa 0.5 02.05.24 https://m.edsoo.ru/7f41¢292
«CocTaBieHue U aHAIIN3
POAOCIIOBHOM
bu6mmorekxa [IOK
92 MeTo 161 MEAUIIUHCKOM T€HETUKHU 06.05.24  pytps://m.edsoo.ru/7f41¢292
93 3HaueHne MeaUIINHCKOMN 07.05.24 bu6mmorekxa [JOK

TCHCTUKHU B IIPEAOTBpALICHUN U




JIEYEHUU T€HETHYECKUX
3a001€BaHNI YETIOBEKA

OCHOBHBIC TIOHSTHUS CEJICKIIHH.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

94 «3y4yeHue copToB KyIbTypPHBIX 0.5 09.05.24
pacTeHul ¥ OPOJI TOMAITHUX
JKUBOTHBIX)
MeTopl CEeNeKIIMOHHON pabOoTHI. bu6mmoreka [JOK
95 JlaGopaTopHnas pabota 0.5 13.05.24 https://m.edsoo.ru/7f41¢292
«M3yueHne MEeToI0B CeNeKIuU
pacTeHui»
JlocTrKeHUs CeNeKIMr PacTeHHI bubnmoreka [JOK
96 1 )XUBOTHBIX. [IpakTueckas 14.05.24 https://m.edsoo.ru/7f41¢292
pabota «IIpuBUBKa pacTeHUIN»
CoxpaHeHue, U3y4eHHUE U bubnmoreka [JOK
97 HCITOJIb30BaHNE TCHETHYECKUX 16.05.24 https://m.edsoo.ru/7f41¢292
pecypcoB
buotexHonorus kak Hayka u bubnnorexa [JOK
0Tpaciab NPOU3BOACTBA. https://m.edsoo.ru/7f41c292
98 [TpakTrueckas padota 0.5 20.05.24
«M3y4yeHne 00bEKTOB
OMOTEXHOJIOTHUI
99 OCHOBHbBIE HAITPABICHHS 51,0524 E’Ef@“mel{a HOK
CHHTETHYECKOMH GHOMOTHH ps://m.edsoo.ru/7f41c292
10p  PONOCOMTII e 5054 pupemedennttie)
WHXKEHEPUS B :
101 MenunuHckre OMOTEXHOIOT I 27.05.24 bu6mmoreka [JOK




02.05.24https://m.edsoo.ru/7f41c292

PezepsHbiit ypok. [ToBTOpeHue,

bubmuoreka [JOK

102 000011IeHNE, CUCTEMATH3ALIMS 1 28.05.24 https://m.edsoo.ru/7f41¢292
3HAHWI
OBILIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DIEeKTPOHHBIE
ara uuppoBbIe
Nen/m  Tema ypoka Konrtpoabnbie IIpakTnueckue a bp
Bcero H3y4YeHHsi  o0Opa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 Osomonuonnas reopus Y. Jlappuna 1 https://m.edsoo.ru/7f41¢292
JIBHOKYIIIHE CHITBI DBOJIFOLIUH BUIOB T10 Bubmorexa LHOK
2 Y. Jlapsuny 1 https://m.edsoo.ru/7f41c292
3 Bopn6a 3a cymiectBoBanue, { But6morexa [HOK
€CTECTBEHHBII M HCKYCCTBEHHBIH 0TOOP htps://m.edso0.ru/7f41¢292
4 ®opMHUPOBAHKE CUHTETUIECKON TEOPUH ! Bubsmorexa [IOK
SBOFOLIAN https://m.edsoo.ru/7f41¢292
5 DTarbl 3BOTIOIHOHHOTO MPOIIecca: ! bubmorexa IIOK
MHKPODBOTIOLUS 1 MAKPOIBOIIOLHS https://m.edsoo.ru/7f41c292
6 [Momysasiiyst — dJIeMEHTapHask €INHHUIA ! bu6nurorexa [HOK
SBOFOLIAN https://m.edsoo.ru/7f41c292
3aK0OH T€HETHYECKOro paBHOBeCHS JIK. bubmuoreka [IOK
7 Xapnu, B. Baiin6epra. JlaboparopHnas 1 0.5 https://m.edsoo.ru/7f41c292
paboTa «BBISBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
but6mmorekxa [IOK
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1

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




Dddekt ocHoBaremns. Ihdexr

bub6nmoreka [IOK

9 GYTBUTOYHOrO TOPIBIIIKA https://m.edsoo.ru/7f41c292
10 Murpanyu. U3051811u TOmyIsILiA: BH6J?HOTeKa HOK
reorpaduueckas, GHONOTHIECKas https://m.edsoo.ru/7f41c292
1 EcTecTBeHHBIH 0T60p — BH6J?HOTeKa LHOK
HATPABJISONIHH (DAKTOP YBOTIONHH https://m.edsoo.ru/7f41c292
bubnunorexka LIOK
12 IHomnogoit or6op https://m.edsoo.ru/7f41¢292
[TprucnocoOIeHHOCTh OPraHU3MOB KaK Bbu6moteka [JOK
pe3yJIbTaT MUKPOIBOJIFOLIUH. https://m.edsoo.ru/7f41c292
13 Jlaboparopuas padota «3yueHue 0.5
apoMop(h030B U UINOAAANITAIIUN Y
PacTeHMI U KUBOTHBIX)»
[Ipumeps! npucnocobseHuit y bubmmnoreka HOK
OpraHu3MoB: Mop(dosoruyeckue, https://m.edsoo.ru/7f41c292
14 ¢buznonoruyeckue, OMOXMMHUECKUE, 0.5
noseneHueckue. JlaboparopHas paborta
«[IpucnocobneHuss OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JI€CO00Pa3ZHOCTb)»
Bupn, ero kpurepuu u CTpyKTypa. bubmmnoreka HOK
15 Jlaboparopnast pabora «CpaBHEeHHE 0.5 https://m.edsoo.ru/7f41¢292
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO»
but6mmorekxa [IOK
16 CtpykTypa BrzIa https://m.edsoo.ru/7f41¢292
17 Bunoo6pas3oBanue kak pe3ynbTar bubmuoreka [IOK




MHUKPOIBOJIOLIUA

CBs3p MHUKPOSBOJOIOUH U

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

bu6nmoreka [IOK

18 .
AMUIEMUOIOTUA https://m.edsoo.ru/7f41¢292
Maxpo3BOTIOIHSI. bubmmoreka [JOK
19 ITameoHTOIOrMYECKHE METO B https://m.edsoo.ru/7f41¢292
W3Yy4YEHUs FBOJIOLNN
20 buoreorpaduyeckue MeTOabI U3YUCHUS bubmuorexa [IOK
JBOJIIOLUU https://m.edsoo.ru/7f41¢292
OMOPHOJIOTHYECKUE U CPABHUTEIHHO- bubmmoreka [JOK
21 MOP(OJIOTHIECKUE METO/IBI N3YUEHUS https://m.edsoo.ru/7f41¢c292
3BOJIIOLUA
MonekynsapHO-reHeTUYECKue, bubnuoreka [IOK
22 OMOXMMHYECKHE U MAaTEeMaTUYECKUE https://m.edsoo.ru/7f41c292
METO/Ibl U3YUYEHHS IBOTIOLIMU
bubnmorexa LIOK
23 O6mye 3aKOHOMEPHOCTH SBOJIFOLUK https://m.edsoo.ru/7f41¢292
24 AnanTuBHAS paHAIKS. bubnmorexa [IOK
HepaBHOMEPHOCTH TEMITOB 3BOJIOIHN https://m.edsoo.ru/7f41¢292
’5 HayuHble rUmoTe3sl MPOMCX 0K ICHUS bubmuorexa [IOK
JKU3HHU Ha 3eMire https://m.edsoo.ru/7f41c292
26 JloHayYHBIE MTPENICTABICHUS O bubmoreka IIOK
3apOKICHUH JKU3HH https://m.edsoo.ru/7f41c292
7 OCHOBHBIE 3Tarbl HEOPTaHUYECKON bubanorexa LIOK

DBOJTIOLUHN

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




bub6nmoreka [IOK

28 I'uroTessl 3apOKICHNUS KU3HHI https://m.edsoo.ru/7f41c292
Uctopus 3emiin 1 MeTobI €€ bu6nmoreka [IOK

29 uzyuenus. Jlaboparopnas padota 0.5 https://m.edsoo.ru/7f41c292
«3yueHne u onrcaHue NCKOMaeMbIX ’
OCTAaTKOB JAPEBHUX OPTaHU3MOBY»

30 HavanbHble STansl OpraHM4ecKon Bubmmorexa LIOK
SBOJFOLIAN https://m.edsoo.ru/7f41c292

bubnunoreka LIOK

31 OBOIIOLHS SYKapUOT https://m.edsoo.ru/7f41¢292
OCHOBHBIC 3TaNbl YBOIOIHHN bubnnorexa [IOK

32 pacturenbHOro mupa. [Ipaktuueckas 0.5 https://m.edsoo.ru/7f41¢c292
pabora «/3ydeHne ocoOeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»

13 OCHOBHEIE 3TaIlbl SBOJIOLMH Bubmmoreka [OK
JKUBOTHOTO MHpa https://m.edsoo.ru/7f41c292
OBonronus )KUBOTHBIX. [IpakTnyeckas bubmuoreka [IOK

34 pabota «M3ydyenue ocobeHHOCTEN 0.5 https://m.edsoo.ru/7f41c292
CTPOCHHS TTO3BOHOYHBIX KHBOTHBIX)

35 PasBuTHe KU3HKM Ha 3eMJIe TI0 9paM 1 bubmorexa IIOK
neproaam https://m.edsoo.ru/7f41c292

36 MaccoBbie BBIMHpaHUSI — Bubmorexa TIOK
5KOJIOTUYECKUE KPHU3KCHI TIPOIILIOTO https://m.edsoo.ru/7f41c292

37 CoBpeMeHHBIN YKOJTOTHUECKUN KPHU3HC, bubnuoteka [JOK

€ro ocCoOEHHOCTH




COBpeMeHHaH CUCTEMA OPraHU4CCKOTO

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

bu6nmoreka [IOK

38 )
HPOIILIOTo https://m.edsoo.ru/7f41c292
39 OCHOBHBIE CHCTEMaTUYECKHE IPYIIIIBI Bubmmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
40 AHTPOIIONIOTHS — HayKa O YeTOBEKe https://m.edsoo.ru/7f41c292
Al PasBuTHE NIpENCTABIECHUI O Bubimorexa LIOK
NPOMCX O ICHUH YEITOBEKA https://m.edsoo.ru/7f41c292
MecTto 4ea0BEKa B CUCTEME bubmuoreka [{OK
opranuueckoro mupa. JlabopatopHas https://m.edsoo.ru/7f41¢292
42 pabota «M3ydyenue ocoOeHHOCTEH 0.5
CTPOCHHUSI CKEJIETa YEJI0BEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM )
bu6nmorexa LIOK
43 J[BIKYIIHE CHIIBI QHTPOTIOTEHE3a https://m.eds00.ru/7f41c292
CooTHoIIIeHHE OUOJIOTMYECKUX U bubmuoreka [{OK
44 COLIMANIBHBIX (PAKTOPOB B https://m.edsoo.ru/7f41¢292
aHTPOIIOT€HE3e
but6mmorekxa [IOK
45 OCHOBHBIE CTaJJM1 aHTPOIIOTE€HE3A https://m.edsoo.ru/7f41c292
but6mmorekxa [IOK
46 [TaneoreneTnka v NajgeoreHOMHUKa https://m.edsoo.ru/7f41¢292
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa bubnuotexa [JOK




Yenoseueckue pacsl. [Ipaktrudeckas

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

bu6nmoreka [IOK

48 pabota «3ydeHune 3K0IOrHIeCKux 0.5 https://m.edsoo.ru/7f41c292
ajlanTalnui 4eJoBeKa»

49 MeXIMCIMIUIMHAPHBIE METOIBI Bubmuorexa LIOK
AHTPONOIOTHHU https://m.edsoo.ru/7f41c292

bubnunoreka LIOK

50 3apO>KIleHI/Ie " pa3BUTHEC 5KOJIOTMHA https://m.edsoo.ru/7f41c292
Mertoab! sxkonoruu. JlabopaTopras Bbu6mmoteka [IOK

51 pabora «/3ydeHre METOI0B 0.5 https://m.edsoo.ru/7f41¢292
9KOJIOTMUECKUX MCCIIEA0BAHUM»

5 3HayeHUE YKOJIOTHYECKUX 3HAHHMM JUTS bubmuorexa IIOK
YeoBeKa https://m.edsoo.ru/7f41c292

bu6nmorexa LIOK

53 OKonorn4eckue GaKTopsl https://m.edsoo.ru/7f41¢292
Abunotnueckue gakropsl. CBEeT Kak bubmmnoreka HOK

54 sKosioruueckuit gpaxtop. JlaboparopHas 0.5 https://m.edsoo.ru/7f41¢292
pabota «BplIsBIEHNE PUCTIOCOOICHUIH '
OpPraHMU3MOB K BIMSIHHIO CBETa»
Abuortnueckue pakropsl. Temneparypa bubmmnoreka HOK
KaK 3KOJIOTUYECKH paxTop. https://m.edsoo.ru/7f41c292

55 JlaGopatopHnas pabora «BeisiBieHue 0.5
MPUCTIOCOOTICHUN OPTaHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD)

56 Abuotnyeckue gpakropsl. BnaxxHocTh 0.5 bubmuoreka [JOK

KaK 9KOJOTHYECKHUHA (PaKTop.




JlaGopaTopHas paboTta
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuit U3 pa3HbIX MECT OOUTAHUS

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

bu6nmmoreka [IOK
ST Cpetbl 0OHTaHUs OPraHU3MOB https:/m.edsoo.ru/7f41c292
bu6nmoreka [IOK
S8 Buosoruyeckne puTMbl https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
59 KusHenHbIe OPMBI OPraHI3MOB https://m.edsoo.ru/7f41c292
bubnunorexka LIOK
60 Buotudeckue axropsr https://m.edsoo.ru/7f41c292
3HavyeHNEe OMOTUYECKHUX bubnuoreka [{OK
61 B3aUMOJCUCTBUM ULl CyLIECTBOBAHUS https://m.edsoo.ru/7f41¢c292
OpPraHU3MOB B cpesie 0OUTaHus
& DKOJIOTHYECKHE XAPAKTEPUCTHKH bubmmorexa LIOK
oMy ST https://m.edsoo.ru/7f41c292
OcCHOBHBIE TOKA3aTeNN MOMYJISALNN: bubnmnorexa [JOK
63 YHUCJIEHHOCTb, INIOTHOCTh, BO3pacTHas U https://m.edsoo.ru/7f41c292
MOJIOBAs CTPYKTypa
OcHOBHbIE TIOKa3aTeNIN MOMYJISIINN: bubmmnoreka HOK
64 POXI1aeMOCTh, IIPUPOCT, TEMII POCTA, https://m.edsoo.ru/7f41c292
CMEPTHOCTb, MUTpalluU
but6mmorekxa [IOK
65 OKOJIOrHYecKas CTpyKTypa MOIyJISIHH https://m.edsoo.ru/7f41¢292
66 JlnHamMuKa nonyJsiluu U €€ peryssauus bubnmnorexa [JOK




KpI/IBBIC pocTa YNCICHHOCTHU

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

bu6nmoreka [IOK

67 .
nomyssn. KpuBble BHOKUBAHHS https://m.edsoo.ru/7f41c292
DKoJ0orhuYecKas HUIa BUA. bubnuorexa [IOK
68 Jlaboparopnas pabota 0.5 https://m.edsoo.ru/7f41¢292
«IIpucrnocobeHnst ceMsiH paCTeHHI K ’
pacceIcHuIo
bubnunoreka LIOK
69 Bup xak cucrema nomyssiui https://m.edsoo.ru/7f41¢292
0 3aKOHOMEPHOCTH MOBEICHHS U Bubimorexa LIOK
MHTpaIHii KHBOTHBIX https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
71 Co00111ecTBO OpraHM3MOB — OHOIICHO3 https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
72 DKocucTeMa Kak OTKpPbITasi cucTeMa https://m.edsoo.ru/7f41¢292
7 KpyroBopoT BEIECTB U MOTOK SHEPTHH bubmmorexa LIOK
B AKOCHCTEME https://m.edsoo.ru/7f41c292
bu6mmoreka IIOK
74 OCHOBHBIE TOKA3aTEIU IKOCUCTEMBI https://m.edsoo.ru/7f41¢292
but6mmorekxa [IOK
75 OKOJIOTHYEeCKHE TUPAMH/IBI https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
76 N3menenns cooOIecTB — CYKIIECCHHI

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




HpnponHHe 9KOCHUCTEMBI. IKOCUCTEMBI

bub6nmoreka [IOK

77 03ep U peK. DKOCUCTEMBI MOpeH 1 https://m.edsoo.ru/7f41c292
OKEaHOB

78 [IpupoaHbIe SKOCHCTEMBL. DKOCHCTEMBI Bubsmorexa IIOK
TYH/P, JIECOB, CTENEH, TYCTHIHb https://m.edsoo.ru/7f41c292

bu6nmoreka [IOK

7 AHTPOIOTEHHBIE SKOCHCTEMbL hitps://m.edso0.ru/7f41c292
Ypboskocuctemsl. [IpakTuyeckas bubmmoreka [JOK

80 pabota «/3ydeHre U OTIMCAaHNE 0.5 https://m.edsoo.ru/7f41¢292
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS bubmmoreka [JOK

81 OCHOBHBIX B3aUMOCHCTBUM https://m.edsoo.ru/7f41c292
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arpSI3HECHU I bubnmoreka LIOK

32 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM, https://m.edsoo.ru/7f41¢292
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX
Buocgepa — obmenanerapHas Bub6smorexa [IOK

83 06OMoUKa 3eMIK https://m.edsoo.ru/7f41c292
Vuenue B. U. Beprajckoro o bubmorexa IIOK

84 6rocdepe https://m.edsoo.ru/7f41c292
3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubmiorexa OK

85 6rocdepsl https://m.edsoo.ru/7f41c292

86 KpyroBopoTsI BelmecTs u bubmmoreka IOK

OHOreOXUMHYCSCKUE IINKJIbI

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




3oHanbHOCTH OMochepsl. OCHOBHBIE

bub6nmoreka [IOK

87 SuoMEI Cymm https://m.edsoo.ru/7f41¢292
bu6nmoreka [IOK
88 YcroitunBocTh OuOcheps https://m.edsoo.ru/7f41¢292
29 DKOJIOTHYECKUE KPUIKCHI U UX bubnmoreka [IOK
MIPUYUHBI https://m.edsoo.ru/7f41¢292
bubnunorexka LIOK
90 BosneiicTBue genoBeka Ha 6uochepy https://m.edsoo.ru/7f41c292
o1 AHTPOIIOreHHOE BO3CHCTBHE Ha bubanorexa LIOK
PaCTUTENIbHBINA U )KUBOTHBINA MHP https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 Oxpana npupozb! https://m.edsoo.ru/7f41c292
93 OcCHOBHBIE MPUHIUTIBI YCTOHYUBOTO bubmoreka LIOK
Pa3BUTHS YEIOBEYECTBA U IIPUPOJIBI https://m.edsoo.ru/7f41c292
PaunoHansHOE IPUPOAOIIOIB30BaHUE U bubmuorexa [IOK
94 COXpaHEHHE OMOJIOTNYECKOTO https://m.edsoo.ru/7f41¢292
paszHooOpasus 3eMiau
95 O6001eHKE 110 TEME bubmmorexa [JOK
«MUKPO3BOIIOLMS ¥ €€ PE3YIBTATHD) https://m.edsoo.ru/7f41¢292
96 O6001EeHne 110 TEME bubmmoreka LIOK
«MaKpO3BOJIIOLMS 1 €& Pe3yIIbTaTh» https://m.edsoo.ru/7f41¢292
o7 O6o6menne no Teme «IIponcxoxaeHne bu6morexa [IOK

U pa3BUTHE KU3HU Ha 3eMiie»

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




O606mmenue o teme «IIpoucxoxaeHue

bub6nmoreka [IOK

98 1 :
YeJI0BEKA — aHTPOIIOTEHE3) https://m.edsoo.ru/7f41c292
O6o006menue 1Mo TeMe «IKOJIOTHS — bu6nmoreka [IOK

99 HayKa O B3aMMOOTHOILIEHUAX 1 https://m.edsoo.ru/7f41c292
OpPraHU3MOB»

100 O06o00menue no Teme «OpraHu3mMsl U | bubmoreka [IOK
cpezia OOUTaHMS https://m.edsoo.ru/7f41¢292

161 O6001IeHHe TT0 TeMe «DKOJIOTHS BHIOB . bubnunoreka [IOK
Y TIOTYJISALIA» https://m.edsoo.ru/7f41¢292

{0 O6o61enue 1o Teme «Brocdepa — . Bubmuorexa LIOK
rio0aibHasA DKOCUCTEMAY https://m.edsoo.ru/7f41c292

OBILEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e buosorus, 10 knacc. A.B. Tepemos, P.A. IlerpocoBa. Mockaa.
Muemo3uHa.

e buonorus, 11 xknacc. A.B.Tepemos, P.A. [lerpocoBa. Mockaa.
MueMo3uHa

o buomnorus, 10 knacc. U.b.Aradonosa B.1. Cuornazos
Mockasa. [Ipoda. Mocksa «IIpocsemnieHue»

e buomnorus, 11 knacc. U.b.Aradonosa B.1. Cuornazos
Mockaga. JIpoda. Mocksa «IIpocseiienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. Buonorus. IToypounsie pazpabotku. 10-11 kmaccel.
[Ton pen. [Taceunuk B. B. JIluausa YMK:

2. «bunoaorus. 10-11 xkiaacc. MeToaundeckoe mocooue.
Hox penakumeit Asrop: MiBanosa TaTeana Binagumuposna, CMmenoBa
Banentuna I ' ennagbeBHaA

3. buonorus. 10 -11 knacc. Metoauueckoe mocodre. ABTOPHI:
MumakoBa Banentnna HukonaeBna, Aradonosa Muna boprcosHa,

CusornasoB Biagucnas MBanosuu, N3narensctBa «IIpocBerienne»

4. T'. W. Jlepuep. buonorus. ITonaHelii cripaBouHUK 111 ToAroToBKHU K EI'D



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru

bubmunotexa POIII https://resh.edu.ru

http://school-collection.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/
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