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MOSACHUTEJIBHASA 3AININCKA

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

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB NpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIMEd OO0ydYaroUUXCs U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydyeHus ydyeOHoro mpenMera «buonorus» Ha yriyOa€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIONIee pPa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OWMOJIOTMH TakKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOyJaromuxcss MO OCBOCHHUIO COAEpXaHHUS OHWOJIOTMYECKOTO O0pa3oBaHMA Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

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



pacimiMpeHie U yriayOleHne 3HaHuli O0OydYaroIIUXCs O KUBOM MPHUPOAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCA K MOCIEAYIOMIEMY MOJYYSHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3feioB OMOJOTUUA HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIATHOTO U TIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKU, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOIMN OPraHUYECKOT0 MHUpa Ha 3eMile,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOydYaloIIMXCAd MO0 OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
OOy4aroIIMMUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHUMIIOB U MPABUIL,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aclleKTax OMoJornyeckux 3HaHuil. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBeICHUS I MTPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHuU.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0OBAHUSAX B ONOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHAJIM3UPOBaTh W HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(GOPMAIUIO; TOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpY)XKarollel NpUpOoAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOJeMaMu, METOAO0JOTHUEN
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
I1EJIOM M K OTJEIBHBIM €€ 00BhEKTaM U SBICHUSM; (JOPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOIIO/ICHNE TIPaBWJI TOBEICHUS B TMPUPOJC, OXPaHbBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE HCIIOJIb30BaHUSA
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBHBIM YCIIOBUEM MPU O0YYCHUU OHMOJIOTUN HA YIiTyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseut, I'. Menaens, B. U. Bepuaackui, U. I1. Ilasnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroire >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [lorstue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE NpPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanme:  jJabopaTopHoe  OOOpyJOBaHHE I IPOBEACHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOl MEYEHBIX aTOMOB, IU(PepeHInaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

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

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

IIpakTuyeckass padora «M3yueHne MeETONOB KIETOYHOW OHMOJIOTUU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OHOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapuabl, Ucaxapu/ibl, OJUTOCaXapuabl U MOJUCAXAPHU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJOTHYECKIX MEMOPaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHne MoJIeKyn JUnuaoBy, «HyKI€eMHOBbIE KHCIOTBIY,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHure MpoKapuOTHYSCKOM KeTk. KieTouHas cTeHka OaKTepuid B apxeH.
OcoOEHHOCTH CTpPOEHMSI TeTepoTpPO(GHONM U aBTOTPOPHON MPOKAPUOTUYECKHUX
KJIETOK. MeCTOo 1 pojib MPOKApHUOT B OMOIIEHO3aX.



CrpoeHnue u GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcopT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCUBHBIN
(muddy3us, obnmeruénnas auddysus), akKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 (GyHKIMH KIETOYHOW CTEHKH paCTeHU, TPHOOB.

[uromnasma. [{uro3ons. Lutockener. [IBuxkenne nuronnazMsl. OpraHoubl
kieTku. OnHoMeMOpaHHBIE OpPraHoOUIbl KIETKU: JHAOIJIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIMHU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpOoeHHE TpaHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssIpHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius ammnapata ['onsmku. Moougurkayus 6enxos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ionvodxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKU:  MUTOXOHJPUU,  IJIACTHUIBI.
Ipoucxoscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne U GyHKIMA MHUTOXOHApUM u Ttuiactun. [lepBuunsle,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pubocomsi. IIpomescymounvie Qunramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
neHtp. CTpoeHHWE U JBWKEHHE OIKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposanmvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTEppa3HOM sjipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
Mpaxcnopm.

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

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KieTkn», «CTtpoeHue
JKUBOTHOM  KJIETKW», «CTpO€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne NPOKapUOTHIECKON KIETKIY.



OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpEnapaTbl pPAaCTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckass  padora  «M3ydyeHue  [BWKEHUA  UUTOILIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISLINS U JTUCCUMWIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnesl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpolieccax. DJHEpreTuueckoe oOecreyeHue KIeTku: mnpeBpamieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIM3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmovl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Ponp XJIOpOIUIacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHUE (POTOCUHTESA.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJB30BaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporieccax ouosioruaeckoro okucieHus. [uknudaeckue peakiuu. OKUCTUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHadpOoOHBIM. DPPEKTUBHOCTh SHEPTETHUECKOTO OOMEHa.

JleMmoHcTpanuu

[Toptpersr: k. IIpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.



Tabmums! u cxemsl: «DoTocunTte’», « JHepreTudeckuii oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  padora «l3ydeHue  KaTaIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TBIXAHUSD .

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakunn mMarpuuHoro cuHres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTE3a. Peanusanusa HacneacTBeHHON mHbopmanuu. [ eHeTnyeckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmaTtpuunbeli cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Peryisiius akTMBHOCTHM T€HOB y NpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus 0OMEHHbIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycbl — HeksieTouHble (JOPMBI KU3HU U 00JIUTaTHBIE Mapa3uThl. CTpoeHHe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHbBIX, pactenuit. CITNJ[, COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus b6oavuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannvlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHIA.

Tabmuubl u cxembl: «brocuntes O6enkay, «['eHeTnyeckuit Kkom», «Bupycoi»,
«baktepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH



Knetounsnii 1muki, ero mnepuonbl u perymsiuus. WMutepdaza u MHUTO3.
OcoOeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku k
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epUuobl UHTEpGa3bl.

Marpuunsiii cunte3 JIHK — permuxaums. IMpunnunsr perumkaruu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temnomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWJHBIA W
rariouaHblid  HabOpbl  XpoMocoM. ['omonioruunbie XpomMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue ximerku — wmuto3. Craguu MHUTO3a W TPOUCXOJAIIAE B HUX
nporneccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HaueHUE
MHTO3a.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemasi KieTouyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHaJdbHas TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu Kiemox. «L{ugpposas
K1emKay — ououHgopmamuyeckue mooenu QYHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabmuupel u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Murosy, «CTtpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKa JIYKa».

JlaGopaTtopnass  pabdora  «l3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX .

JlaGopaTopHnasi pabora «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHUA U KU3ZHENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbICE TPHUOBI, OJHOKIECTOUYHbIE
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3auMocBsA3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucteMbl opranoB. OpraHnusM Kak eIrHoe neinoe. I'omeocras.

Tkanu pacreHuil. TuUIBI PacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpPOCHUS,
GyHKIMNA U PacTIONIOKEHHS TKAHEH B OpraHax pacTeHUH.



TKaHM KUBOTHBIX M YEJIOBEKA. THUIBI )KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIMIeYHasi, HepBHasg. OCOOCHHOCTH CTpOCHUS, (PYHKIUH W
PAaCIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBr>keHHMe ~ OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BHKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPONU3Mbl M HACTUU. JIBHJKEHME MHOTOKIJIETOYHBIX >KUBOTHBIX M 4YEJIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue >kxMBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IutaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. I[IumeBapurenvHbie xene3bl. llummeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX TMO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWIIUUU JETKUX y ITUL U
MieKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTEHHUM.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIHMOHHbBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepla U €€ peryJisius.

Brinenenne y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
*KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbiaeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUSI.
CBs13b MOJIOCTH T€JNla C KPOBEHOCHOM W BBIICIIUTENIBHONM cucTeMamu. Beiienenue y
MO3BOHOYHBIX JXKMBOTHBIX M uejioBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYM Y YEJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHoOpsI
OakTepuii M WUCTHI MPOCTEHINMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUIBI.

3almuTa 'y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKPOBBI M HMX MPOU3BOJIHBIC.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cuctema uenoBeka. KietouHblii u



TYMOPANbHBIA MMMYHUTET. BpoxaEHHBIH W mpuoOpeTEéHHBIA creunduueckui
UMMYHUTET. Teopus KIOHaNIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTs W perymsanus |y  OpraHu3moB. PasapaxuMocTes y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakumocTte W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrekTopHas peryisiius y >XKUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENBbl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CHUCTEMBI
y XKUBOTHbIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JXMBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycioBHbIe U yCITOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. [IeHiCTBHE TOPMOHOB.
B3anumocBsI3p HEpBHOW UM SHIAOKPUHHOW cucTeM. [ unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauun

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bozopocin», «bakrepum», «lIpocrerimme», «Opranbsl IBETKOBBIX PACTEHHID,
«CuctemMbl  OpPraHoOB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue ctediis,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJET YeI0BEKa»,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresnbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMA,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«AMMmyHUTETY, «KumiegynonojocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHUE THIPBI»,
«Ctpoenue miaHapumn», «BHyTpeHHEEe CTpoeHHuEe I0XKIeBOro 4epBs», «HepBHas
cuctremMa poeio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecmeikaromuxcs», «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIEeKoUTaromux», « HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpOIpEnapaThl OIHOKICTOYHBIX
OpPraHU3MOB, MUKpONpenaparbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU
HACEKOMBIX, UTJIOKOXXHMX, HBbIC JK3EMIUIIPbl KOMHATHBIX PACcTEHUMU, repOapuu
pacTeHUl pa3HbIX OT/AEJOB, BJIAXHBIC TMpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHEBIX, KOJUIEKIIMM O€ECIIO3BOHOYHBLIX JKHBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy0BaHUE I JIEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacHieTUieHus Kpaxmasia U OelIKoB Mo eicTBreM (GepMEHTOB, 000PYIOBaHHE IS
JIEMOHCTPALMKU OIBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIBIXATEJbHBIX JIBUKEHHM, MOJEIN FOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.



JlaGopaTtopnas padora «/3yyeHue TkaHel pacTeHUII.

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOKEHHUS OpraHu3MoB: Oecrosnoe (BKJIOYas BETreTaTUBHOE) U
nosoBoe. Buasl  Oecrmonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTKH, WM ramersl. Meio3. Craaun
Meiio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. buomorunueckuii CMbICI
Meli03a W TOJOBOro Iporecca. Meio3 W ero Mecro B JKU3HEHHOM IMKIIE
OpPTaHHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe U SMOpPHUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CHocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00HA U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum >MOpuOreHesa
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTU JPOOJEHHUS MIEKONUTAIOIIUX. 3apOJbIIIEBbIE JIHCTKH
(racTpynsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3akyagka IUIaHAa CTPOEHMS KMBOTHOTO KAk pPeE3ynbTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pA3BUTHE PAa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH Cpeibl.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMUBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHUE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. Thmbl pocTta KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M 4esoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodut u cnopodut. Meio3 B
KU3HCHHOM IMKJe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOitHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue H
pPa3BUTHE CEMEHU.

MexaHu3MBbl peTyJISLMA OHTOT€HE3a Y PACTEHHUI U )KUBOTHBIX.



JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY, «Tumbl Oecmonoro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUAOMOHAJb», «Pa3MHOXXEHHE 3BIJICHBDY,
«Pa3MHOXeHuEe TUAPBD, «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ousia», «OCHOBHBIE CTaAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«PazButne nATymKu», «JIBOMHOE OIUIOJOTBOPEHHE Yy UBETKOBBIX PACTECHUI,
«CTpoeHune CeMsH OJHOJOJBHBIX U JABYIOJbHBIX PACTECHUI», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKM3HEHHBIM 1THMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopynioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOJIENb «L{MKII pa3BUTHS JIATYILIKHA.

JlabopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHUn».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopust CTaHOBIICHMS W Pa3BUTHS TEHETUKM Kak Hayku. PaGoter I
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Paboter H. K. KonsrioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJjuieNibHbIC TEHbI, aJbTCPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA U PELICCCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHIT, (PEHOTHII.
OcCHOBHBIE ~ METO/ABl  TEHETUKU: THOPUIIOTNOTUYECKUM,  LHUTOJOTHUECKUU,
MOJIEKYJISIPHO-TEHETUUECKH.

JleMoHCTpauumn

[Toptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabauiel 1 cxembl: «MeToIbl TeHETUKWY, «CXEeMBbI CKPEIIIMBAHUS.

JlaGopaTopnasi pab6ora «/[po3oduima kKak OOBEKT TI'€HETHYECKUX

VCCIIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojaeHus. [IpaBuno nomunupoBanusi. Bropoi



3aKOH MeHaenss — 3aKOH pAacHICIUICHUSI NPU3HAKOB. lluTonmormueckrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI FraMeT.

AHanuzupytoniee ckpemmBanue. [[poMeKyTOUHbINH XapakTep HacleIOBaHMUS.
Pacuienienrie Npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mpu3HakoB.  lluTosmoruyeckue  OCHOBBI  JTUTHOPUIHOTO
CKPEIIMBAHUSL.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJIEJOBAHUE TEHOB, HAPYIICHHE CLETUICHUS MEXAYy TI'€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS To1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enoTun kak uenoctHas cucreMa. [lnenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM aJUlenn3M. B3anmMoAeiCcTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementaprHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a
TaKKe (PU3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHYecKHe acmleKThl KOHTPOJSI U
M3MEHEHUS HACJIEACTBEHHOU HH(OpMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«ClermIeHHOe HacleoBaHUE TMPHU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotunn 4enmoBeka», «Kapuotun apozoduib»y, «Kapuotum OTHIBD,
«MHOX€eCTBEHHBIN ajljIenu3M», « B3auMoaencTBue reHoBy.

O6opynoBaHue: MoOJedb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
ruOpUIOB TIEPBOrO TMOKOJICHUST M pacHICIVICHUs MNPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAHMWS MNPU3HAKOB, MOJEIb JJIs
JEMOHCTpALMM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «lI3ydyenue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEILIMBaHUS y APO30(PHITB».

IIpakTuueckass  padora  «l3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHoTuMna u cpenbl npu  (popMupoBaHuHM (GEHOTHINA.
N3MeHunBOCTh NIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIIC/ICTBCHHASL.

MonudukanuonHas U3MEHUYMBOCTh. Poib cpenbl B QpOpMUpPOBAHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuaririoHHbIN
psn u BapuanuoHHas kpuBas (B. Horamncen). CpoiicTBa MoauuKalMOHHON
W3MEHUYUBOCTH.

['eHOTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUITHYECKON M3MEHUMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAs!.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATHBHOW H3MEHYMBOCTH B CO3JIaHUHU
TEHETUYECKOTO Pa3Ho00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanuMoHHasT W3MEHYMBOCTb. BHABI MyTalnuii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue myTtanuu. CoOMaTHUYEeCKUE W MOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO NPOIECCa. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHasi U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEeMUYECKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuel u cxembl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYUBOCTHY, «Meiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaiuiiy.

OO6opynoBaHue: XMBbIE U TepOapHbIC AK3EMIUISPhl KOMHATHBIX PacTEHHA,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y 7Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eneTnka 4esioOBeKA

Kapuotun uenoeka. MexayHapoaHas HporpaMma HMCCIEIOBAHUS T€HOMA
yejmoBeka. MeTonbpl  M3ydyeHUsT T[E€HETHMKH  YeJIOBEKAa: TIE€HEaJOTMYECKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISIIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbie 3a00sieBaHUs YesloBeKa. [ eHHbIE U XPOMOCOMHBIE



OoJie3HM 4enoBeka. bolie3Hn ¢ HACIEACTBEHHON MPenpacroyiOKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a001eBaHUN 4YenoBeka. MeauKOo-TeHETUYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCNEKThl UCCIEHOBAHUN B
00JIaCTH pelaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIen cpeapl. | eHeTnueckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpaIMuA

Tabnuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yYEHUS] TE€HETHKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CENEKIMH U JIOMECTUKALMH.
VYuenne H. W. BasunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJT
*KHUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

Metonbl cenekMOHHOM padoThl. M cKyccTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIMOHHOM CCJICKIIUU. HcnurwiTanne
npousBoauTeNied MO MNOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ[  CEJICKIIMOHHOM  paloThlI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX
dbopm opranu3zMoB. HMcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS U METOOB
pekomOuHaHTHBIX JIHK 111 momydeHus ncxoqHoro Marepurana sl CEICKIIUH.

[Tonyuenue MOJIUTJIOU]IOB. BuyTtpuBugoBas rUOpUIN3AIINS.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiM  WHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, Win ayropuaunr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruOpuausauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3eéHas
DEBONIOYU).

CoxpaHeHrEe U M3YYECHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUU U
WX JHUKAX  pOJAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEHUs CYWeCmYIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetli U nepcneKmueHbX MexHoI02UlL.



JeMoHCTpanun

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

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON H3MEHYUBOCTH,
«Metoppl cenekuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTtopnasi pabora «JI3ydyeHre copTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHIKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHCTBO, B JIaOOPATOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0orus ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEKThI, MCHOJb3YyEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAHEBbIE
KYJIbTYPBHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. TpaguumonHas
OMOTEXHOJIOTHS:  XJeOONeueHue, TMOIYyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOAEnue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKHX
TexHonorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJIBbIO NTOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
#UBOTHBIX. Kpuobanku. Comatuyeckas rTHOpuAM3alUsg W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue TramionoB B CeleKUuH pacteHuil. [llonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3oeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KJIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALHUU SJEP KIETOK.
Texnonozuu 0300p06IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi W Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
koHCcTpyupoBanue pekomOouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHussT W TMEPCHEKTUMBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Menumuackue Ouotexnonoruu. [loctrenomuast mudposas meauruHa. [11[P-
JIMarHoCcTUKa. MeTaOoJIOMHBIM aHAJIM3, TCHOIICHTPUYCCKHM aHaau3 MpoTeoMa
yesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCrosib30BaHHME CTBOJIOBBIX
kieTtok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus s pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX



TKaHEW COYeTaHHUEM TEXHOJOTUH TPEXMEPHOro OMONMpHHTHUHTA U cKaddomauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanre BEKTOPHBIX BaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anThl OT Bo3Oynurtened OPBU, ycTaHOBieHHME MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabnunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pou3BOACTBE», «KileTouHas nHxXeHepusn», «I eHHass HHKEHEpUs».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llosydyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWIIAss MPOU3BOJUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KVIACC

Tema 1. 3apoxneHue W pa3sBUTHE IBOJIOLNMOHHBIX NpPEACTABJICHHUN B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. lIpeanochUlKM BO3HUKHOBEHHS
napBuHu3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBMoKyIIME CUIIBI HBOJIIOLMU BUJIOB 110 Y. JlapBuHY (BbICOKAst HHTEHCUBHOCTD
pPa3MHOXXEHHS  OpPraHM3MOB, HACJIEACTBEHHas HW3MEHUYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBonmonuu (CTI). HeltpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHass JBOJIOIMOHHAS Ouosiorus. 3Ha4YeHHe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpauumn

[Toptpetsr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, U. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuero)y,
«Jlectnuua xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmaprmipyTa nyremectust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycThl», «[1oposl JoManTHuX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS JABWXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTFOLIUNY.

Tema 2. Mukpo3BoIOLMA U €€ pe3yJabTaThl



[Tonynsuus Kak 3J€MEHTapHas €IWHULA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLIEHKH TEHETHYECKOTO pa3HooOpa3zus M CTPYKTyphl Homyssiiuid. M3meHeHue
reHooHAa TOMYJSIUK KaK d3JEMEHTAPHOE HBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBMKYIIME CHUJIBI) SBOJIONUU. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeH4UMBOCTh. [lpelid TeHOB — ciyuaiiHbie
HEHANpaBlCHHbIE H3MEHEHHMS YacTOT aiielied B Homymauusx. OPQext
OCHOBatelsl. JDgpgexm Oymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUuuecKo2o
paznoobpasus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
oonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMYJISIIM:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoIoTHYecKas (pErpoyKTHBHAS).

EctecTBeHHBII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIMNA,  pPa3pbIBAIOIIHIMA
(nm3pyntuBHbIi). [lonoBoil or6op. BO3HUMKHOBEHHE M 3BOJIOLUSA COLMAIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIIOLUU.
Bo3HUKHOBEHHE  MpUCNOCOOJIEHW y  Opranu3sMoB.  Apomopdo3bl U
yuavoagantauuu. [Ipumepsl npucnocodseHuil y opranu3MoB: MOp(OIoruueckue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeAeHUYeckre.  OTHOCUTENBHOCTD
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BotoIMU. M3omsmus — kirodeBod ¢akrtop BuaooOpaszoBanus. Ilytu u
CIIoCOObI BHJI000pa30BaHMS: ajuIonaTpuyYecKoe (reorpacduueckoe),
CUMIATpUYECKoe  (9KOJOTHYECKOe), «MTHOBEHHOE» (monumIonan3aNus,
rubpuan3zanusi). JmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBOdIOIMOHHON OuojorMM B pa3paboTKe HaydHbIX METOJOB
COXpaHeHus: 6buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
X0351€B. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuplt 1 cxeMbl: «MyTalioOHHasE HM3MEHUUBOCTHY, «[lomymsimonnas
CTPYKTypa BUAa», «Cxema MnposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/Buxymume
CWJIbl ABOJIIOLUNY, «IKOJIOrMYecKasi M30Js1us MONYJIAIUi ceBaHCKOU (openny,
«['eorpadpuueckass W30JAMUS  JIUCTBEHHUIBI CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoin», «IlomyssiiuoHHbIE BOJTHBI YUCIEHHOCTH XUIHUKOB U )KEPTB», «Cxema
JEUCTBUS €CTECTBEHHOTO 0TOOpa», «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpualibHbll MenaHu3M», «KuBbie nckomnaembie», «I[0OKpOBUTENHLCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX»,



«Puznonoruueckue agantauun», «lIpucnocoONIeHHOCT, OpPraHu3MoOB H €&
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BuAa B
npupose», «Crnocobsl BuaooOpazoBanus», «leorpadudeckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHI000pA30BAaHUE BHUJIOB CHHUID),
«ITomumiouasl pacteHuit», «KamyctHo-peneunblii ruopu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUIl U
3BEpedl C MpUMEpaMH pa3IMYHBIX MNPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3IMYHBIMH CTIOCOOAMH.

JlabopaTtopuasi pa6ora «BblsiBlieHHE H3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB UM HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

MeTtonbl  HM3y4yeHHS MaKpOAIBOMIONUHU. [lameoHTONOrMYecKne METO[bI
u3ydyeHus oHBomouuu. Ilepexomnsie QoOpMBI U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonpl u3ydeHUs 3Bojouud. CpaBHeHUE QIOpBI H
(dayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bupbi-
DHAEMUKHU U PEJIUKTHIL.

OMOpPHONIOrHYECKUE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUs
IBONIIOLMU. ['€HeTMYeCKMe MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE U  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHUsS  HBOJIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLMS FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOJONUU. [Ipunyun cmenvt QyHKYUl.
HeoOpatumocTs 3BoMOnMK. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
IBOJIFOLIUY.

JdemMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepsl»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbBIE
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyauMeHTbI»,



«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKA M IUMMIIaH3€», «lJaBHbIE
HaIPaBJICHUS BOITIOLUNY, «O0IIHe 3aKOHOMEPHOCTH BOTIOLIUI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISI>KH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE )KU3HU Ha 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [loHayuHble IpeACTaBICHUs O 3apPOKJICHUU JKU3HU (KPEalMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ ONpoBeEpKeHUE onbiTamu .
Penu, JI. Cmannannanw, JI. I[Tactepa. [IpoucxoxkaeHue sKu3HA U aCTPOOHUOIOTHS.

OcCHOBHBIE JTaIIbI HEOPTaHUYECKON ABOJIIOLIH. [InanerapHas
(reoyoruueckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OopraHu4eckux BemecTs nu3 Heopranudeckux. Omeitr C. Mumepa u I'. IOpu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoanepBarHas rumore3a A. .
Onapuna, TMnoTe3a nepBuyHOro OyiapoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I. Ménnepa. Pubosumbl (T. Yek) m runore3a «mupa PHK» VY. TI'mibepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emuin u MeroAsl €€ wu3ydeHus. Vckomaemble OpraHU4ecKue
octaTku. ['eoxponosoruss u e€ Meronapl. OTHOCUTENbHass U aOCOIIOTHAs
reoXpoHoJorus. I'eoxpoHooruueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HadvanbHbie »Tambl opraHudeckod HBOMOUMU. [logBIEeHHE W H3BOTIOLUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTaboian3Ma. BO3HUKHOBEHUE MEPBBIX HIKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.

[IpoucxoxaeHrue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOLMU BbICIIUX pacTeHui. OCHOBHbIE apoMOpP(O3bI
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tamnbl 3BOJIIOLHMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIOUIMX U
ntul. Ilpunoun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMH CYLIH.

Pa3Butne xu3HM Ha 3eMje MO »paM W MepuojaM: apxel, MpPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30il. OOmas xapakTepucTHKa KiIuMara |



reoJIOTMYeCKuX mpoueccoB. IlosBieHME M pacuBEeT XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITpouuioro. llpuyunHsl n
CJIIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobrnema coxpanenus 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cUCTeMa OpraHudeckoro mupa. [IpuHiunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpaMuA

[Toptpetsr: ®@. Penu, JI. Cnaymannanu, JI. [lacrep, 1. . Meunukos, A. .
Omnapun, Ix. Xonnewn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombiTa @. Penny, «Cxema onpita JI. Ilactepa mo
M3YYEHHIO CaMO3apOoKIeHMUs Ku3HW», «Cxema ombita C. Mmmepa, I'. HOpm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tarbl OPraHUYecKoi IBONIONUNY, «CxeMa 00pa3oBaHHsS 3YKapHOT
nyTéM cumoOunoreHeza», «CucremMa XUBOM NpUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdosbl KUBOTHBIXY», «lIpocteitmue», «KumedHononocTHbIeY,
«Ilnmockue YepBU», «YneHucToHorue, «PBIOBIY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spey, «Pa3BuTHe )KU3HU B NMPOTEPO3OUCKON 3pey, «Pa3BuTue Ku3HU B
MAJIE030MCKOM 3pey, «Pa3BuTne )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIMU
WUIJIOKOXKHUX, CKEJEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, IMOJIE3HBIX MCKOMAEMBIX, MYJKH OPraHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sgadoparopHas  paGora «MopenupoBaHUME ~— ONBITOB
Muepa—tOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUYeCKUX COCAMHEHUH B
NEePBUYHOM aTMOchepey.

JlabopaTopnasi paGora «/3yueHue M omnuMcaHuWE HMCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHUS pPaCTEHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «3yueHne oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaenue 4ejioBeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3aga4n aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOT U H.



CraHoBj€HHE TPEACTABICHUI O MPOUCXOXKJICHUU YeJIOBEKa. PenurmnosHble
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUH.

CX0ZCTBO Yen0BeKa ¢ )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyus 4elnoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, ColfuaibHbIE.
CooTHolIeHre OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpOIIOTeHe3a. PaHHME uenoBeKOOOpaszHbIE O00E3bSHbBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEIKHU YeIOBEKOOOPA3HBIX 00€3bsH U
J0JIei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIFOJIEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — oOmMA  MpesoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBEeK HEaHAEPTAIbCKUAN
KAaK BHUJ JIIOJEW XOJIOAHOTO KiauMara. YernoBeK pa3yMHBId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBI OTOOp B MOITYISLUSAX
yejgoBeka. MyTalmoHHbIN mponiece u nogumopdusm. llonmynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PQPexT ocHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. [loHstue o pace. bosmpmme pacel: eBponeounaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaANbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHckas). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBEKa K Pa3HBIM YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdojoruo u
(U3HOJOTHIO YETOBEKA.

MexaucuuruiMHapHple  MeToAbl B (¢u3nuecko  (OMOJOrMyYecKon)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUYECKUX MOMYJSIUA. BHOCOUMaIbHBIE MCCIEOBAHUSI TPUPOJILI YEIOBEKa.
HccnenoBanrie KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. HapBuHn, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeTobl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3Hbie 00€3biIHB», «CKENeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynuMeHTBI 1 aTaBU3MbD, «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutek», «YenoBek  ymenwli», «YenoBek



NpAMOXOAsS My, «/leHncoBckuit yenoBek» «Heannepranpubny, « KpoMaHbOHIBIY,
«IIpenku yenoBeka», «Tanbl SBOJIOIUU YEJIOBEKA», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, MPEeAMETOB MaTepualibHOU
KyJbTYpbl TIPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUdoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaxX0IOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJICITh
yepena uYeloBeKa M ueperna IIMMIIAH3€, MOJIEeNIb KHUCTH 4YEJIOBEKa U KHUCTHU
HIMMITaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnuyeckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YeI0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOUICHUSAX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKLIeHl cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metoasl skosioruu. IlosieBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
OpUpOAHBIE W JlabopaTopHble. MoJeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN 1 T100abHBIH.

3HaYCHUE OSKOJOTMYECKUX 3HAHWW Uil YEJIOBEKA.  DKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBA CBSI3€il yesnoBedecTBa ¢ Npupojoi. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxemul: «Pazmensl skomorum», «MeToapl 3Komorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHas padora «3yuenne METOJ0B DKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

DKoJIorHuecKre (PaKkTopbl U 3aKOHOMEPHOCTH UX aenctus. Knaccuukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpOIIoreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBHUS dKojornueckux (akrtopoB. [Ipasmino muammyma (K.
[npenrens, 0. JInbOux). TonepanTHOCTh. DBpUOMOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢daktopel. CBeT Kak »Kojorumdeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTrHajgbHas poJib CBETA.
DOTONEPUOU3M.



Temneparypa kak »sKkojorumueckuii Qaxrop. JledicTBue TemmepaTypsl Ha
opraHu3Msbl. [IoMKuIO0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocth kak skosiormdeckuil ¢aktop. Ilpucmocobiiennss pacteHuil K
nojJiep>kaHuio BojiHOro Oananca. Knmaccudukanus pacTeHUM MO OTHOUIEHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
riiyOMHHAasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumMuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOsieHusi OpraHu3MOB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. IloHste o JKuU3HEHHON (opme.
KusHeHnHble POpPMBI pacTEHUI: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJIHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKNO03 U ero ¢opmsel. [lapasurusm, koonepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpopuueckue
B3aUMOJICHCTBUSL  (Tomuyeckue, (opuueckue, ¢abpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI 11 CYLIECTBOBaHHMS OPIraHHU3MOB B CpeEle
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JemoHcTpanuu

Tabnuipl U cxembl: «Okojoruueckue QakTope», «CBETOBOU CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TennoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOrMYECKUE aaanTanuu
KUBOTHBIX», «Cpempl o00WTaHUS OpraHu3MoB», «buomornyeckue puUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuszHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus, «XulHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW W IKUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHS, TepOapruu U KOJUICKITNN TETUIOIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpelax,
repOapu M KOJUIEKIMM PpACTEHUH M IKUBOTHBIX, OOJAJAIOUIMX YepTaMu



MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBUH JKH3HU, TepOapuu u
KOJUICKITUU DPACTCHHH W >KUBOTHBIX Pa3IUYHBIX >KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

Jlabopatopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUI OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BbiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rusi BUA0B U NOMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKHA  IOMYJIALIMH. [Monynsimus  kak
Oononoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PUINUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAsl CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpAIIHS.

DKoJioruueckas CTpykrypa nonyisiuud. OLeHKa YUCICHHOCTH MOIYJISIIUH.
JvHaMuka Mmonyisiuud U €€ peryyanus. bHoTHYecKui MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue TUHaAMHUKU NOMyIsiuud. KpuBble pocTa YMCIEHHOCTH MOMYISLNAHN.
KpuBbie BbDKMBaHMS. Perynsdiuss 4UCICHHOCTH MOMYJSIIUN: pPoyib (PAKTOPOB,
3aBUCSLIMX U HE 3aBUCAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 HKONOTMYECKOM HuIIe BHuaa. Mectoobutanue. MHoromepHas
MoJenb sKosiormueckon Humm Jx.M. XarunHcona. Pa3sMepbl 3KOJI0rMYECKOU
Huiy. [loTeHnManbpHas U peaaTn30BaHHas HUIIIY.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIIUNY,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyysiiun», «CKOpOCTb  3aceleHuss IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzMamun», «Mogeib skosnorndeckon Hum k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopnass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUH K
PACCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.



CooOmiectBa opranu3moB. buoneHo3 u ero cTpykrypa. CBSi3U MEXIy
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckne 1nenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [TouBBI 1 MBI B SKOCHCTEMax. KpyroBopoT BemecTB M MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTelu  JSKOCUCTEMbl. buoMacca U MPOAYKIMS.
DKOJIOTUYECKHe MUPAMU/IbI Urucell, OMOMaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuuHbBIE U
BTOPHYHBIE CYKIIECCHM W WX TNPUYUHBL. AHTPOIOTCHHBIC BO3JIEHCTBHS Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaHbIE IKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopell u
oKkeanog. Ixocucmemvl MyHOp, 1€C08, CMenel, nyCmbitb.

AHTpOTIOTEHHBIE HAKOCHUCTEMBI. ATpOdKOCHCTEMa. ATporeHo3. Paszmuuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opoxackas
bnopa u ¢ayna. CuHaHTpomuzaiusi ropojckoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30ugpukamopos (Kirouesvix
61008) 8 (hyHKYUOHUpOBanuu 3kocucmem. IIepeHOC PHEPTHM U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmwi 8030eticmaus 3aepA3HEHUll  PA3HBIX munos Ha
CcyOOpeaHUIMEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIxk. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKOocHCTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«llenn nutanus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHIECKAS TUPAMUIA YUCEID,
«JKonorudeckas mupamMuia OMOMACChl», «IKOJIOTHUYECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie
noxapa», «9Kocucrema 03epay», «ArpouneHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUM B arpoueHo3ey, «[Ipumepsl ypOoskocucTem».



O6opynoBanue: repoapuu paCTCHHM, KOJJICKIIMA HACEKOMBIX, UydeJia MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUHN, aKBapUyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3yyeHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

JIKCKYypcHs «DKCKypCcHUsl B TUIIHYHBIN OuoreoneHo3 (B qyOpaBy, O€pe3HSK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHsi «IJKCKypcHsl B arpodkocucteMmy (Ha Iojie WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. Buocdepa — riodanbHas 3kocucTeMa

buocdpepa — oOmennanerapHas 000ji0uka 3€MJIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KM3Hb. PazBuTHe npejcraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdeps! u e€ cocran. JKupoe
BeIIeCTBO OMocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
r100anbHOU IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoaa, a30Ta). PUTMUYHOCTh SIBIECHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U IIIMPOKOJIMCTBEHHBIE JIeCca, CTETH, CABAHHBI,
MyCTBHIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIHI
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHITANa 1
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBbI cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii nec», «llIupokonucTBeHHbIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UCHI M UX NpuuuHbl. Bo3melicTBue dYenoBeka Ha
ouocdepy. 3arpszHeHue BO3AYIMIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpOIIOTE€HHOE BO3/ICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MUp. OXxpaHa
pPacTUTENBHOTO W JKMBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIBI OXPaHbI MPUPOJILL.



Kpacusie kHuru. Oco0o oxpansemble npupojansie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHIMUIBI YCTOMYMBOIO Pa3BUTHs YEJIIOBEYECTBA U MPUPOJBIL.
PanvonanbHO€ ~ MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBUS.

Pa3BuTne METOJOB MOHUTOPHMHIa pa3BUTHS ONACHBIX TEXHOT'€HHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u Hazemubix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubpr W cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arps3HEHHUE
ruapocheps», «3arpszHeHre nouBbl», «llapHuKOBBIM 3pdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOENN YIPABISIEMOTO MUPAY.
ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH U KUBOTHBIX KpacHoi
kHUr" Poccutickoit @enepannu, KpacHol KHUTH pervoHa.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 11O
BNOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOy4arolMMHUCsl MpOrpamMM CpeAaHero oOmero o0pa3oBaHUSA: JMYHOCTHBIE,
MeTanpeaMETHbIE U NPEAMETHBIE.

B cTpykType TMYHOCTHBIX pPe3yabTaTOB OCBOCHUS MPOTPaMMBI 1O OMOJIOTHH
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
TPaXIaHCKON MIEHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENENCHUIO, Haaiuyue Mmomueayuu K OOy4eHHIO  OMOJIOTHH,
yeneHanpagienHoe pazeumiue BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W HCTOPUYECKUX TPAAUIUN pPa3BUTHS OHWOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbBHOCTH  IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMH, MPHUCYIIUMH CHCTEME
OMOJIOTMYECKOr0  O0pa3OBaHUs, Haauuue NPABOCO3HAHUS  DKOJIOTUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMAUmMb eI U CTPOUTD KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPaMMBbI IO OMOJIOTUHU TOCTHTAIOTCS
B CIWHCTBE YYEeOHOM M BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBHH C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-



HPABCTBEHHBIMU IIEHHOCTSMH, MPUHITHIMA B OOIECTBE NpaBUIaMU U HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT IMpOIIECCaM CaMOIMO3HAHUSA, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHHS K 3aKOHY M IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickonn Penepaiuu, npupoae u
OKpYXKaroUIEN cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOGHHS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3ali OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IMPU CO3aHHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJHECHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENsATh COOCTBEHHYIO MO3UIHUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOIO BBIITOJIHECHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOIO
OTHOIIIEHHS K MHEHHUIO OIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH IEpe[
PonuHoy, ropmoctn 3a CBOM Kpau, CBOKWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSITHUKAM IPUPOIbI,
JNOCTHXKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;



CIIOCOOHOCTh OIICGHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJIICHUE W
pa3BUTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUHA 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOTO O0IIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEIISIM, CO3JITaHUIO CEMBbH Ha OCHOBE
OCO3HAHHOTO TIPHUHATHS 1IEHHOCTEH CEMEWHOW J>KM3HM B COOTBETCTBHH C
TpaauIUsIMU Hapo10B Poccuu;

4) 3CTEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOEC OTHOIICHHWE K MHUPY, BKIIOYAs ACTETHKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOW MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOXKEHHMIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MIPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢u3uveckoro BocmUTAHHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NMOHMMAaHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOE  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQIaHCHUPOBAHHBIM PEXUM 3aHATHA W OTABIXAa, peryispHas (u3ndecKas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWJI WHIWBUIYAIHHOTO M  KOJUJIEKTHBHOTO
0€30mMacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIINX 30POBBIO U KU3HU JIFO/ICH;

OCO3HAHHE TOCICACTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K AaKTHBHOM JEATCIbHOCTH TEXHOJIOTHYCCKONM M COIHMAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHIIMMPOBATH, TIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJTHATH TaKYyIO JIESITEIIbHOCTD;

WHTEPEC K pa3InyHbIM cdepam npodheCcCHOHAITBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HCHHBIE TUTAHbL;



TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHUI0O W CamMOOOpa30BaHHWIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MNPUOOPETEHUE ONbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPY’KAIOLIEN CPEbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUU
3HAHUS W YyMEHUSI TIpU peUIeHUU NpoOJeM, CBS3aHHBIX C palMOHAJIbLHBIM
IPUPOOIOIb30BaHUEM  (COONIOZICHHE  TpaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCUCTEM, OHOChepbI);

AKTUBHOE HEMNPUATHUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKaIOUIEH
MPUPOIHON Cpelie, YMEHHE IMPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWe cheruduKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOsieM
COXpaHEHUS TTPUPOTHOTO PAaBHOBECHS,;

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOMW ITMBUIIM3AIIUU:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIMHBI, CO3aHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTEeH BBIXO/AA U3 TII00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieueHus: TepexojJa K  yCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY



UCIIOJIb30BAHUIO TMPHUPOAHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HENSIX
NOBBIIIEHUST OOWIEH KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKUIMOHAJIBHON I'paMOTHOCTH oOydarouiuxcs, GopMupyemoin
IpU U3YYCHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONIb30BaTh IIOJy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHUS SIBICHUN OKPYXKAIOIEro MUpPA U MPOUCXOISAIIUX B HEM U3MEHEHMH,
yMEHHUE JelaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS s
pelieHus mpodiieM B peasibHBIX )KU3HEHHBIX CUTYAILINX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISThH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWH MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANPEJMETHBIE PE3YJIBTATDI

MeTtamnpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYUMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIOBaHWe,  HAOMIOJCHHE, HM3MEpPEHHME, JOKCIEPUMEHT U JApYrue);
yHUBEpCalbHbIC Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH ¥  COIMAJIbHOW KOMIETEHIMU OOyYarouuxcs; CIocOOHOCTh
oOyuaronmxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCaJlbHble yuyeOHbIE JEHUCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBanus y oOyvarouierocs OyayT cGOpPMHUpPOBaHbl MO3HABATEIbHBIC
yHHUBEpCaJbHbIe yueOHbIE JeHCTBUS, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIC yUeOHBIC
NEUCTBUS, pPEryJISATUBHBIE YHHUBEpPCAIbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHAas
JESITENBHOCTb.

MeTtanpeamMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
00pa3oBaHus JIOJDKHBI OTPaXkKaTh:



OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMU MO3HABATEJbHBIMHA
NEeHCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE e CTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalIM3UpOBaTh  IMpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIUICHHS
(ananm3a, cuHTE3a, CPaBHEHMS, Kiaccudukainu, 0000IEHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIEC NPU3HAKH, YCTAaHABIMBATh
CBSI3U C APYTUMU HOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHHI
YKUBOU IIPUPOABL;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JEIyKTUBHBIE, I10
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpenctBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMI  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIMOHHBIX UICTOYHHUKAX;

pa3pabaThiBaTh IUJIaH pEIHIeHHs MpoOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUJIBl JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalMH, MNPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YU€OHBIX U COLMATIBHBIX TPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITh MPUYMHHO-CJIECTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTD, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBIIATh 1IE€JICHANIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JeNCcTBUS B MPOGECCHOHANBHYIO CPENy;

YMETh NEPEHOCUTHh 3HAHUS B IO3HABATEIBHYI0 U IPAKTUYECKYIO 00J1acTu
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMALMH (TEKCTE y4eOHOTro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MH(GOPMAILIMIO PAa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUSI, KpUTHUECKHU OLIEHUBATDH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope Ouosornyeckoil mHpopMaluu, HEOOXOIUMOM I BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEICTBA
HaTJISTHOCTH;

BJIaJIeTh ~ HaBBIKAMM  pAaclO3HABaHWsI W 3alIUTHl  WHPOpPMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) o6menmue:

OCYIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJAaemMoil TeMbl (YMEHHUE 3a]aBaTh



BOMPOCHI, BBICKA3bIBAaTh CY)KJICHHS OTHOCUTENIbHO BBIMIOJIHEHUS MpeiaraeMoil
3aJja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN JPYTHUX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJlbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThI IPH PEIICHUH OMOJIOTMYECKOU MpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHS TPYMIOBLIX (HOPM B3aMMOJIEHCTBUS MPHU PEUICHUH YIeOHOM 3a/1a4H;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OpUHUMATh II€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BHIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJla W KaXKIOTO y4YaCTHHKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEW C TIO3UIUA HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEIECHUE B Pa3IHMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopranu3anusi:

UCTIONB30BaTh OMOJOTHYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM H WX
pEIICHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIIOBBIC
YCTaHOBKHM B CBOMX JCWCTBUSAX U IMOCTYINKaxX MO OTHOUICHHUIO K >KMBOW NMPHUPOJE,
CBOEMY 37I0POBBIO U 3JI0POBBIO OKPY’KAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISTH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;



pacimupsaTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEATOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pEIICHHUE;

OILICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISAM;

BJIAJETh HABBIKAMHM  IIO3HABATEIBHON  peQuIeKCMH KAk  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI, UCHOJIb30BaTh NPUEMBI peQuIeKCUM AJsl OLEHKU CUTyalllu, BhIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI M aPTyMEHTHl JPYTMX TpU aHAIW3e pPEe3yIbTaToB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
MNPEIMETHBIE PE3YJIBTATHI

[IpeameTHbIE pPE3yNbTaThl OCBOCHMSI COJEP)KAaHMUS Y4YEOHOro mpeaMmera
«buonorusiy Ha yriayOJn€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npoduibHOro  oOydeHuss  oOydaromuxcss  Owonorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTUM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOEHUIO, MHTEPIpPETAMN U MpeoOpa30oBaHUI0 3HAHWM, BUABI JEATEILHOCTU T10
MOJTyYEHHUIO HOBBIX 3HAHWW M UX NMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX, a TAaKXKE B
pealbHBIX JKM3HEHHBIX CUTyanusx. [IpemMeTHbie pe3ynbTaThl MPEACTAaBICHBI IO
roJiaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHoro npeamera «buonorus» B 10
Kjacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIU OWOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  MNPHUPOABI M PEIIEHHH NpoOJieM  paldOHAIBHOTO
IPUPOJIOTIOIB30BAHUS, O BKJIAJIE POCCUICKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE
Oouosoruu;



BJIQJICHHE CHCTEMON OHOJIOTUYECKHWX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOITOJIAraKoIIe OHOJIOTHYECKUE TEPMHUHBI W TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TIOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OHOJOTMYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHoctn T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTrooOpa3usi U  MPOUCXOKIAEHUS  KYJbTYpPHBIX  PAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TNEPBOTO MOKOJEHUS, PACIICIUICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacinenoBanus [. MeHgensa, TOMOJOTHYECKUX pAIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMH METOAAMH HAy4YHOI'O IIO3HAHHUS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIEIOBAaHUAX JKUBBIX OOBEKTOB (ONHMCAHME, W3MEpPEHUE,
HaOJII0/IEHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuii, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPIraHOB U CUCTEM
OpraHOB pACTE€HUMW, >XUBOTHBIX, YEJIOBEKA, IIPOLIECCOB IKU3HEAEITEIBHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMUECKHUX
IIPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboIM3M), NPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pa3MHOXKEHUS,  WHIUBUAYaJIbHOIO  pa3BUTHS  opraHu3Ma  (OHTOIE€HE3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABJIMBATH B3aUMOCBSA3M MEXIY OpPraHOMJAMM KIETKH U HX
(GYHKUMSIMH, CTPOEHHEM KJIETOK pPAa3HbIX TKAHEM M WX (QYHKUUSIMH, MEXKIY
OopraHamMy M CHCTEMaMu OpPraHOB Yy pPAacTEHUH, JKMBOTHBIX M 4YEJIOBEKAa M MX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB M HMX (QYHKIHMSIMH, MEXIy 3STanamu
oOMEHa BEIIECTB, ATalaMy KJIETOYHOIO IIUKJIA U )KU3HEHHBIX LIUKIJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHNOM U (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISIBIATh OTIMYMUTENBHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIIOTUYECKUE 33]Ja4H, BBISBISATH MPUUMHHO-CIICICTBEHHBIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOrMYECKUMHU MTPOLIECCaMU U SIBJICHUSIMU, JIENIaTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;



YMEHHE BBINOJHITH JIa0OpATOPHbIE M MPAaKTHUECKHE padOThI, COOMIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIIBUIaTh THUIIOTE3bl, MPOBEPITh HUX SKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs 1elb MCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW padoTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyONMYHO  TPEACTaBIATH  MOJYYEHHBIE  Pe3yJbTaTbl HAa  YYEHUYECKHX

KOH(EPEHITUSIX;
YMCHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactt  OWONOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T'€HOMAa M CO3JaHHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAaHHBIM BBIOOp Oyaymiell mpodeccuoHanbHON
JEATEIIbBHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO03SCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIAyOIsTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIEHHBI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MeCTe€ M pOJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBl MHpaA, B TO3HAHHM 3aKOHOB MPHUPOABI M PEIICHHH SKOJOTHYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIb30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOILIECHUS K MPUPOJE,
OOIIEeCTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONMpEJENeHUs] W TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, PKOcucTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHUsx 3Boatounn, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma . JIuOuxa,
HKOJIOTMYECKON NHUpaMubl 3HEpPruM), rumnore3bl (runoreza «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM



(ommcanue, U3MepeHne, HAOMIOACHUE, YKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS H
OIICHKH aHTPOITOTCHHBIX HM3MEHECHUN B IPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJJTONaTPUYECKOTO u CUMITIATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYIITUX CHJI SBOJIONWN Ha T€HO(POH T TOMYJISINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTHH B IKOCHCTEMAX;

YyMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXIY IMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTVIMUWTEIBHBIE  TPHW3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOUTaHMs, aOMOTUYECKUX U OMOTUYECKHX
KOMITIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIUIS JOKa3aTeIhCTBAa POJCTBA OPTraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTo00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M USTIOBEUYECTBRA;

YMEHHUE pemaTh OMOJOTHIECKUEC 3aa91, BBISBIIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIEHHWBATh THUIOTE3bl M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
U YEIIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0aX MPeIO0TBpaIICHUS
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
JEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUU, TPUPOOTIONH30BAHMSI, MEAUITHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
IIPOMBINIUICHHOCTH, YTJYyOJIATh TO3HABATENbHBIM WHTEPEC, HAIpPaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYMOIIEH  Tpodeccmd W MPOAOHKCHHE



Onoslorndeckoro o0Opa3oBaHUs B OPTaHHU3ANUAX CPEAHETO MPO(HECCHOHATBHOTO H
BBICIIIETO O0Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus xak Hayka 1 https://m.edsoo.ru/7f41c292
https://educont.ru/
bubmuorexa [JOK
2 JKuBbI€ CUCTEMBI I UX U3YUYECHUE 2 https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/
bu6mmoreka [IOK
3 b 2 0.5
HOTOTIBT ITETIEH https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 XuMHYecKasi OpraHu3alusi KIeTKH 10 1 https://m.edsoo.ru/7f41¢c292
https://uchi.ru/
bu6mmoreka [IOK
> CTpOCHHE 1 GyHKIHH KICTKH 8 2 https://m.edso0.ru/7f41c292
5 OOMeH BelecTB U MPEBpaIICHUE YHEPTHH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edso0.ru/7f41c292
Hacnencreennas ungopmanus u bub6nuoreka [IOK
7 .« 9 0.5
peanu3anus €€ B KIETKE https://m.edso0o.ru/7f41c292
. bubnmoreka [JOK
8 IKHSHEHHEIH KT KIETKA 6 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
17 1.
d CTPOCHHE 1 (pYHKILHH OPraHH3MOB > https://m.edso0.ru/7f41c292
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 bubnnorexka [JOK



https://m.edsoo.ru/7f41c292
https://educont.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://uchi.ru/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edso0.ru/7f41c292

I'eneTrnka — Hayka 0 HACIEACTBEHHOCTH U bubmumoreka [IOK
11 2 0.5
W3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 httos://m.edsoo.ru/7f41c292
bubmuoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
14 Petteritka sesosexa 3 05 https://m.edso00.ru/7f41c292
bubmuorexa [JOK
15 Ceneius OpramsMon 4 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
16 broTrexHoIOrMsa U CHHTETHYECKast OMOJIOTHS 4 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
17 Pesepeiioe Bpes 1 https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
. bubnuorexa [JOK
2 M 14 2
HKPOSBOITIOLIA | €€ PESyBTATH! https://m.edsoo.ru/7f41cc74
3 Makpo3BOIIONUS U €€ PE3YIbTAThI 6 bubmorexa [JOK
P a pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 15 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 IT — 10 1
POMCXOXKICHUE YeIOBEKA — AaHTPOIIOT'CHE3 httos://m.edsoo.ru/7fA1ec74
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
p Hazopral ' https://m.eds00.ru/7f41cc74
C OKpYXKarollen cpeaoun
bu6mmoreka [IOK
7 9 15
Oprasmsmbl 1 cpesia OOuTaHHs https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 2 7 9 0.5
KOTOTHA BUAOB M Loy IALiIH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUYECKUE 12 05 bu6mmoreka [IOK
CHCTEMBbI ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
10 b — 6
Hocepa —riodanbHas sKocucTema https://m.edsoo.ru/7f41cc74
11 YenoBek U OKpysKarolas cpeaa 6 bubnnorexka [JOK



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

12 PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

7.5

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne Koyuuecrso yacos JlaTa
JIeKTPOHHBbIe HU(POoBbHIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer KoHnTpoubn IIpakTHYeck H3Yy'4YeHH
pecypcsl
I 0 ble padoThI ue padoTsbl b
buonorusa xak
KOMILJIEKCHAsi HayKa 1
N 1 04.09.202 bubmnorexa 1OK https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
COBPEMEHHOTO 3
oOmecTBa
JKuBble cucTeMbl U UX brbmmorexa LIOK
. 1 https://lesson.edu.ru/lesson/c45176a3-2766-4ff7-
cponeTEa b293- 4b9d940ff6de
YpoBHeBas bubmuorexa [HOK
OpraHU3aIMsl KUBBIX 1 https://lesson.edu.ru/lesson/15bc113d-cab1-4730-
CUCTEM 8ca3- 8¢3862e30f75
Hcropus oTkpsITHS U bubnmnorexka HOK
W3Yy4YEHUS KIIETKH. 1 11.09.202  https://m.edsoo.ru/863e6e88https://lesson.edu.ru/lesso
Knerounas Teopus 3 n/07 0c3elb-ed0e-4857-8b6e-d5758b8ba098
Metonrnl
MOJIEKYJIIPHON 1
KJIETOYHOU
Ouonoruu.
[IpakTnueckas 1 0.5 bubmuoreka L{OK https://m.edsoo.ru/863e6122
pabota «3yuenue
METO/I0B KJIETOYHOM
Ounonorun
(xpomarorpadus,



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://lesson.edu.ru/lesson/c45176a3-2766-4ff7-b293-
https://lesson.edu.ru/lesson/c45176a3-2766-4ff7-b293-
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-
https://m.edsoo.ru/863e6e88https:/lesson.edu.ru/lesson/07
https://m.edsoo.ru/863e6e88https:/lesson.edu.ru/lesson/07
https://m.edsoo.ru/863e6122

aneKkTpodopes,
nuddepeHnraiIbHoe
HeHTpUyTUpOBaHUE,
ITLIP)»

XMMHYECKUHN COCTAB
KIICTKH

bubnuoreka I{OK https://m.edsoo.ru/863e674e

MusnepasibHbIe
BEIIIECTBA KJIETKH, UX
Ouosoruyeckas poiib

Opranunueckue
BEIIIECTBA KJIETKH —
oenku. JlaboparopHas
pabora
«O06HapyxeHne
0EJIKOB ¢ IIOMOIIIbIO
KaueCTBECHHBIX
peaxkuuii»

0.5

18.09.202
3

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/f0169498- 8927-400e-
81b5-27a76afed81b

bu6mmoteka IIOK https://m.edso00.ru/863e6b72

10

11

12

CBoiicTBa,
KJ1accuuKanus u
¢GyHKIMHN OEIKOB

Oprannueckue
BEIIECTBA KJIETKU —
YTIIEBOJIbI
Opranunueckue
BEI[ECTBA KJIETKU —
JIUTIHA BT

HyxnennoBbie

kuciotel. [JHK u
PHK. JIa6oparopHnas

0.5

25.09.202
3

bubnuoteka [{OK https://m.edsoo.ru/863e6b72

bubnuoteka [{OK https://m.edsoo.ru/863e6870

bubmuoreka [{OK https://m.edsoo.ru/863e6870

bubnuoreka [{OK https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e674e
https://lesson.edu.ru/lesson/f0169498-
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

pabora
«Uccnenosanue
HYKJICMHOBBIX

KHUCJIOT, BBIACIICHHBIX
M3 KJICTOK pa3JIMYHBIX

OpTaHU3MOBY

Crpoenue u GyHKIUH

13 ATO. Jlpyrue 02.10.202  Bubmuorexa ITOK https://m.edsoo.ru/863e6d5¢c
Hykieo3uaTpudocoa 3
bl (HT®D)
CexBeHUpOBaHUE
JAHK. Metob bu6mmoteka [IOK

14 T€HOMHUKH, https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-
TPAHCKPHUIITOMHKH, 9b17- 45¢9608fa382
IIPOTCOMHKH
MeToanl bubnnoreka IIOK

15 CTPYKTYpPHOMU https://lesson.edu.ru/lesson/a9152604-585b-4bf9-
Oouosoruu 923c- d6a9d6847d3f
THIEI KIIETOK. bu6nuoteka [IOK

16 [IpokapuoTtnueckas 09.10.202  https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-
KJIETKA 3 b7ec- 3de0a656¢f42
Crpoenue
AYKapUOTHUYECKOMN
KIICTKH. bubmmoteka IIOK

17 [IpakTnueckas 0.5 https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-
pabora «3ydeHue b7ec- 3de0a656¢f42
CBOMCTB KJICTOYHOM
MeMOpaHbI»

18 [ToBepxHOCTHBII bubnmnorexka HOK



https://m.edsoo.ru/863e6d5c
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-

arrmapar KJICTKH

OnxHomMeMOpaHHbBIS
OpraHOUJIbI KJIETKH.
[IpakTnueckas
pabora «3yueHue

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-
b7ec- 3de0a656¢f42

bu6nmoreka [IOK

19 0.5 16.10.202 = https://lesson.edu.ru/lesson/86¢00dc3-4fd0-40aa-
ABHACHITE 3 b7ec- 3de0ab56cf42
IUTOIJIa3MEI B
PACTUTCIIBHBIX
KJIETKaX»
[TonyaBTOHOMHBIE
OpraHOnAbI KIICTKU!
MHUTOXOHAPUH,
IJ1aCTUbI.
JlabGopaTopHas bubmuorexa [HOK
20 pabora 0.5 https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-
«ccnenoBanue b7ec- 3de0a656¢f42
MJ1a3MOJIn3a U
JIeTIa3MOJIn3a B
PACTUTCIIBHBIX
KJIETKaX»
HemeMmOpanHsbie bubmmorexa LHOK
21 e — https://lesson.edu.ru/lesson/0810f15f- a477-4c70-
9f41-1270516b7afl
Crpoenue u GyHKIUU bubnnorexa LHOK https://m.edsoo.ru/863e6ff0
22 23.10.202
anpa 3 https://m.edso0.ru/863e716¢
CpasHuTebHAS bu6mmoteka 11OK https://m.edso00.ru/863e766¢
23 05 https://lesson.edu.ru/lesson/1f60acef-6051-44ce-
XapaKTepUCTHKA

bb66- 6f75e4d59480



https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
https://lesson.edu.ru/lesson/0810f15f-
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-

24

KJIETOK DYKapuoT.
JlaGopaTopHas
pabora «3yueHue
CTPOCHUS KIIETOK
Pa3JInYHBIX
OpPTaHU3MOBY

AccuMmianusa u
TUCCUMUJIALINSA —
JIBE CTOPOHBI
MeTabonu3Ma. THUIIbI
oOMeHa BEIISCTB.
JlaboparopHas
pabora «M3yuyenue
KaTaJTUTHYCCKOM
aKTHUBHOCTH
dbepmeHTOB (Ha
MIpUMEPE aMHIIa3bI
WJIU KaTajasbl)»

bubmuorexa [JOK
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-
9168- ceeabel24e55

25

DepMEeHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTaboan3Ma.
JlaGopatopHas
pabota «M3yuyeHue
(dbepMeHTaTUBHOTO
pacierieHus
MEPOKCH]IAa BOJOPOIA
B PACTHTEIBHBIX U
KUBOTHBIX KJIETKAX»

0.5

bu6nuoreka [IOK
06.11.202 https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-
3 9168- ceeabel124e55

26

benku-akTuBaTOpHI U

bu6mmoteka 1IOK https://m.edsoo.ru/7f41¢c292



https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
https://m.edsoo.ru/7f41c292

OETKU-UHTUOUTOPHI

27

28

29

30

31

32

ABTOTPO(DHBIN THIT
0oOMEHa BelIeCTB

dortocuntes

XeMOCHHTE3.
JlaGopaTopHas
pabota «CpaBHeHUE
MPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE32»

AHa3poOHbBIC
opranusMsbl. Bujib
OpOXKEHUS.
JlaGopatopHas
pabora «CpaBHeHUE
MIPOIIECCOB OPOKEHUS
U JIBIXaHUS

AspoOHBIE
OpraHU3MBI. DTarbl
HHEPreTUYECKOro
oOMeHa

OHeprus
MeMOpaHHOTO
rpaJiieHTa MPOTOHOB.
Cunte3 AT®: pabora
npotoHHol ATO-

0.5

13.11.202
3

20.11.202
3

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/1f60acef- 6051-44ce-
bb66-6f75e4d59480

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-
97ac- 223ab66¢c24f7

bubnnoreka IIOK
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-
97ac- 223ab66c24f7

bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292

bu6mmoteka 11OK https://m.edsoo.ru/7f41¢c292

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-
b4ae- 823f126h73d0



https://lesson.edu.ru/lesson/1f60acef-
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-

CHHTAa3bl

PeaKI_[I/II/I MaTpU4IHOTI O

bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292

33 CHHTE3a bubnuorexa IIOK https://m.edsoo.ru/7f41¢c292
Tpanckp I/Il'iI_II/I}I o bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292

34 MaTpPUYHBIA CUHTE3 27.11.202

bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292

PHK 3

35 Tpancnsus u eé bubmmoteka LIOK https://m.edsoo.ru/7f41c292
3TaIbl bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292
Konnposanue

36 aMUHOKHCIIOT. Posb bubnuoreka L{OK https://m.edsoo.ru/7f41c292
pubocoMm B bubnuoreka LIOK https://m.edsoo.ru/7f41c292
OmocuHTe3e Oenka

37 SEE)TZ;&E)THFGHOM&I 04.12.202 bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292

bu6mmoteka LIOK https://m.edsoo.ru/7f41¢c292

9YKapuoT 3
MonekynspHble

38 MEXaHU3MBbI bubnuoreka I{OK https://m.edsoo.ru/7f41¢c292
JKCIIPECCUU I'€HOB Y bubnmnoreka [{OK https://m.edsoo.ru/7f41c292
9YKapuoOT
Bupycer —
BHEKJIETOUHBIE
fgﬁij;;f;lm " bubmorexa [JOK

39 HapasuTE: 0.5 https://lesson.edu.ru/lesson/eb33fad3- 8d72-4e0b-

' bbc5-4c86e312fb15

[TpakTnueckas
paborta «Co3manne
MOJICJTH BHPYCa)»

40 Bupycusie bubmuoreka [JOK
3aboseBaHUs 11.12.202  https://lesson.edu.ru/lesson/eb33fad3- 8d72-4e0b-



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/eb33fad3-
https://lesson.edu.ru/lesson/eb33fad3-

YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

bbc5-4c86e312fh15

41

42

43

Hanorexnomornu B
OHOJIOTHHU U
MEJIUIHE
JKu3HEeHHBIN UK
KJIETKU

MatpuuHblii CHHTE3
JIHK

18.12.202
3

bubmuorexa IIOK https://m.edsoo.ru/7f41¢c292

bu6nmotexa LIOK https://m.edsoo.ru/7f41¢c292

bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292

44

XPpOMOCOMBI.
JlaboparopHas
pabota «M3yuyeHue
XpOMOCOM Ha
TOTOBBIX
MHUKpOIpernaparax»

0.5

bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292

45

Jlenenue KIeTKu —
MHUTO3

bu6mmoteka [IOK
https://lesson.edu.ru/lesson/a494c3ch- b7¢c7-4815-
b7al-155c7245fdbf

46

Turbl KIETOK.
Kapuokunes u
IUTOKWHE3.
JlaGopatopHas
pabota
«Habmonenue
MHTO32 B KJIETKax
KOHYMKa KOpEeIKa
JyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

25.12.202
3

bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/a494c3cb-
https://m.edsoo.ru/7f41c292

Perynsauus bubmmoreka [IOK
47 JKM3HEHHOTO LIUKJIA https://lesson.edu.ru/lesson/f6d39de3- 49b3-415f-
KIIETOK abde-b61e1484b48f
Oprammsm Kax bu6nuoreka [IOK
48 CIHHOE 1ET06 https://lesson.edu.ru/lesson/f6d39de3- 49b3-415f-
a6de-b61e1484b48f
e paere BuGmiorexa LIOK
49 paGota «syseie 0.5 09.01.202  https://lesson.edu.ru/lesson/f6d39de3- 49b3-415f-
. . 4 abde-b61e1484b48f
TKaHEe# pacTeHui»
TkaHM )KUBOTHBIX H
YeJIOBEKa.
50 JlaboparopHas 0.5 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
pabora «M3yuyenue
TKaHEH )KUBOTHEIX)
Opraussl. Cuctemsl
OpraHoB.
51 JlaGoparopras 0.5 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
pabora «M3yuyenue
OpraHoOB IBECTKOBOI'O
pacTeHus
5p | Omoparen 15.01.202  BuGsmoreka LIOK https://m.edso0.ru/7f41c292
OpPraHu3MoB 4
53 Hpmetine bubmuoreka I{OK https://m.edsoo.ru/7f41c292
OpPraHUu3MOB
54 [lutanue opraHu3MoB but6mmoreka [IOK https://m.edsoo.ru/7f41c292
55 E(iiiHHieqHHX 99 01.202 but6mmoreka [{OK https://m.edsoo.ru/7f41c292



https://lesson.edu.ru/lesson/f6d39de3-
https://lesson.edu.ru/lesson/f6d39de3-
https://lesson.edu.ru/lesson/f6d39de3-
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

SKUBOTHBIX.
[TumeBapuTenbHas
CHCTEMA YEI0BEKA

56

S7

58

59

60

[pixanue
OpraHu3MOB

Jpixanue
MMO3BOHOYHBIX
JKUBOTHBIX U
YyeJIoBeKa

TpancnopTt BeliecTs
y OpraHu3MoB

KpoBenocHas
cuctema
MO3BOHOYHBIX
JKUBOTHBIX U
YyeJloBeKa

Brinenenue y
OpraHu3MOB

29.01.202
4

bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292

bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292

bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292

bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292

bubnuoreka I{OK https://m.edsoo.ru/7f41¢c292

61

3ammra y
OpPTaHU3MOB

05.02.202
4

bu6mmoteka 11OK https://m.edsoo.ru/7f41¢c292

62

63

NmMmmyHHas cucrema
YeJI0BeKa
Paznpaxumocts u
peryisanus y
OpraHu3MOB

bu6mmoteka 11OK https://m.edsoo.ru/7f41¢c292

bubmuoreka I{OK https://m.edsoo.ru/7f41c292

64

I'ymopanibHast
perynsauus u

12.02.202

bu6mmoteka 1IOK https://m.edsoo.ru/7f41¢c292



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

SH/IOKpUHHAs
cucTeMa JKUBOTHBIX U

YelloBeKa
Dopmbl bubmuorexa [JOK
65 Pa3MHOXEHHUS https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-
OpPraHu3MOB a455- 559e9d843db9
Tosiosoe bu6nmoreka [IOK
66 https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-
PasMHoerte a455- 559¢9d843db9
bu6mmoreka [IOK
67 Meiio3 19.02.202  https://lesson.edu.ru/lesson/0f5f2936- €558-48d1-
4 869f-eab1c182d9b8
TI'ameTorenes.
O6pa3zoBanue u
Pa3BUTHUC ITOJIOBBIX
KJIETOK. bu6mmoreka [IOK
68 JlaboparopHas 0.5 https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-
pabota «/3yueHue a455- 559e9d843db9
CTPOCHUS TIOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOIpenapaTax»
WNHpuBunyanbHOe bubnmnorexka HOK
69 pa3BUTHE OPTaHU3MOB https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-
— OHTOT'€HE3 9bb9- c0ff9388e41d
3akiaaka OpraHoB U
70 | ReHemis 26.02.202  Bubnnorexa [IOK https://m.edsoo.ru/7f41c292
3apOIBIIIEBBIX 4
JUCTKOB
71 Poct u pa3zBurtue 0.5 bubnnorexa LHOK https://m.edsoo.ru/7f41¢c292



https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
https://lesson.edu.ru/lesson/0f5f2936-
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KUBOTHBIX.
JlaGopaTopHas
paboTta «BplsiBieHHe
MPU3HAKOB CXOJACTBA
3apoJIbIIeH
MO3BOHOYHBIX
KUBOTHBIX)

Pa3smHoxeHue u

pa3BUTHE PACTCHHIA.
JlaGopaTopHas

bubmuorexa [JOK

72 pabora «CtpoeHue 0.5 https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-
OpraHoB bce4- 3a2f5e634110
PASMHOXKCHUA
BBICILIUX PACTCHHII»
Heropus bubnmnoreka HOK
73 CTAHOBICHITL 04.03.202  https://lesson.edu.ru/lesson/8088b7fa- 1bac-4c85-
PAsBITTIA TEHETHIH 4 9905-a91d41ed37f8
KaK HayKu
OcHOBHBIE TIOHATHUSA U
CUMBOJIbI T€HETHKH.
JlabGopaTopHas bubnmnoreka [JOK
74 pabora «JIpo3zoduna 0.5 https://lesson.edu.ru/lesson/da2765cd-a327-4526-
KaK 00BEKT bef3- 7eccle3cd9cd
TEHECTUYCCKUX
HCCIIEIOBAHUID)
3aKOHOMEPHOCTH
HACJIC/IOBAHHS
75 MIPU3HAKOB. 0.5 bu6mmoreka [{OK https://m.edsoo.ru/7f41c292
MonorubpuaHoe

CKpCIIUBAaHUC.



https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
https://lesson.edu.ru/lesson/8088b7fa-
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
https://m.edsoo.ru/7f41c292

76

77

IIpakTrueckas
pabora "MU3ydyenue
pe3yJbTaTOB
MOHOTHOPUIAHOTO
CKpEIIUBaHUS Y
npo3ohuis”

[uTonormyeckue
OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHUS

AHanuzupyroiee
CKpeIlMBaHUE.
Henomnnoe
JIOMUHUPOBaHUE

11.03.202
4

bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292

bubnnoreka IIOK
https://lesson.edu.ru/lesson/67987237-3081-4683-
970c- 1dd5857cf5bf

78

79

80

Jurubpunxoe
CKpEIlMBaHHUE.
IIpaxTHueckas
pabota «M3yuyeHue
pE3yJIBTaTOB
TUTHUOPHUIHOTO
CKpEIIMBAaHUS Y
JIPO30(UITBDY

[MuTonornueckune
OCHOBBI
TUTHUOPHUIHOTO
CKpEITUBaHUS
CuenneHHoe

HaCJICJO0BaHUC
IMPU3HAKOB

0.5

08.04.202
4

bu6mmoteka [IOK
https://lesson.edu.ru/lesson/67987237-3081-4683-
970c- 1dd5857cf5bf

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/67987237-3081-4683-
970c- 1dd5857cf5bf

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



https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
https://m.edsoo.ru/7f41c292

XpoMOCOMHas

bu6nuoreka [IOK

81 TEOpHS https://lesson.edu.ru/lesson/a3431d82-087f-46fe-
HACJIEICTBEHHOCTHA a5a8- eca3491d454a
bu6nuoreka [IOK
82 I'eneTuka momia 15.04.202 = https://lesson.edu.ru/lesson/f9e74bbf- 4477-4452-
4 b5al1-3f990c947800
CeHOTHI KaK bu6nmoreka [IOK
83 HeI0CTHAS CHOTeMA https://lesson.edu.ru/lesson/e1564a9c- 0f9c-4060-
abd6-435067cecl4d
I'eneTnueckmit
84 KOHTPOHE pashirtitt bubnmnoreka LHOK https://m.edsoo.ru/7f41c292
pacTeHUH, YKMBOTHBIX
U YeJIoBeKa
HM3MEHUYHBOCTH BuGmorexa LIOK
8 MpH3HAKOB. B! 22.04.202 https://lesson.edu.ru/lesson/e1564a9c-
W3MEHYUBOCTHU 4
MojmdrkanuonHas bu6mmoteka [IOK
86 https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
VISMEITTHBOCTD abd6-435067cecl4d
BapuaunonHsslii psia u
BapUaIMOHHAsS
KpHBasl.
Jlaopatoptias bubnmnoreka [JOK
87 pabora 0.5 https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
«Hcenenosanie abd6-435067cecl4d
3aKOHOMEPHOCTEH
MOTU(PUKAITMOHHON
U3MEHYHBOCTH.

ITocTpoenue



https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-
https://lesson.edu.ru/lesson/f9e74bbf-
https://lesson.edu.ru/lesson/e1564a9c-
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/e1564a9c-
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-

BapUALIMOHHOTO psifa
Y BapHallMOHHOM

KpUBON»
TI'enoTunuyeckas
N3MCHUYHNBOCTD. BH6HHOTeKa HOK
88 KoMOHHATHERAS 29.04.202  https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
4 abd6-435067cecl4d
U3MCHYMBOCTh
MyranuonHnas
N3MCHUYHNBOCTD.
[IpakTuueckas bubnnorexka HOK
89 pabora «MyTtanuu y 0.5 https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
npo30duis! (Ha abd6-435067cecl4d
TFOTOBBIX
MHUKpOIIpenaparax )»
3aKOHOMEPHOCTH
MYTalHOHHOI'O bubnmnorexka HOK
90 mpoiiecca. https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
DnuUreHeTHKa U abd6-435067cecl4d
SIUTEHOMUKA
I'enermka gemoBeka.
bu6mmoteka [IOK
IIpakTrueckas
paGota https://lesson.edu.ru/lesson/143bch4f- 232b-4e0c-
N Cocraprerme i 0.5 20.04.202  84a7-7b6b48306d6b
4 https://lesson.edu.ru/lesson/bb1da599-4162-44bb-
auams b97d- 867165598966
POJIOCTIOBHOM»
Metopl bu6mmoreka [IOK
92 MEIUITNHCKON https://lesson.edu.ru/lesson/b676db76-e61e-4f78-
T€HETHUKU 826a- 75676e7f5af6
93 3HaueHue bubnmoreka [JOK



https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.edu.ru/lesson/143bcb4f-
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-
https://lesson.edu.ru/lesson/b676db76-e61e-4f78-826a-
https://lesson.edu.ru/lesson/b676db76-e61e-4f78-826a-

94

MEIUITHHCKOM
TCHETHKHU B
MpEIOTBPALICHUH 1
JICUCHUH
TeHETUYECKUX
3a00JIeBaHUIM
YyelIoBeKa

OCHOBHBIE TIOHATHS
CeJIeKLIUH.
JlaGopaTopHas
pabora «M3yuyenue
COPTOB KYJIBTYPHBIX
pacTeHni U OPOL
JIOMAIITHUX
KUBOTHBIX»

0.5

https://lesson.edu.ru/lesson/b676db76-e61e-4f78-
826a- 75676e7f5af6

06.05.202  BubGauoteka LIOK https://m.edso00.ru/863e9214
4

95

Mertoubl
CEJIEKLIHOHHOMN
paboTEHL.
JlaboparopHas
pabota «M3yuyeHue
METOJI0B CEIEKLINN
pacTeHumn»

0.5

bu6mmoteka I1OK https://m.edso00.ru/863e9214

96

97

Joctrxenus
CEJIEKLIUH PACTEHUN U
JKUBOTHBIX.
[IpakTueckas
pabora «IIpuBuBKa
pacTeHun»

CoxpaHenue,
U3yYCHUE U

bu6mmoteka 11OK https://m.edso00.ru/863e9214
https://lesson.edu.ru/lesson/86acad55-2279-4152-
a48a- 840d20ce0270

bu6mmoteka 11OK https://m.edso00.ru/863e9214
13.05.202 https://lesson.edu.ru/lesson/86acad55-2279-4152-



https://lesson.edu.ru/lesson/b676db76-e61e-4f78-826a-
https://lesson.edu.ru/lesson/b676db76-e61e-4f78-826a-
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-
https://m.edsoo.ru/863e9214
https://lesson.edu.ru/lesson/86acad55-2279-4152-

HCIIOJIBb30BaHHUEC
TCHETHUYCCKUX

pecypcoB

a48a-840d20ce0270

98

99

buorexnonorus kak
HayKa U OTpacib
MPOU3BO/ICTBA.
[IpakTnueckas
pabora «3yueHue
00BEKTOB
OMOTEXHOIOTHI

OCHOBHBIC
HarpaBJICHUS
CHUHTETHYCCKOH
OHOJIOrUH

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e9336
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-
a264- 14aaee2f5897

bubmnoreka IHOK https://m.edso0o.ru/863e¢9214
https://lesson.edu.ru/lesson/86acad55-2279-4152-
a48a-840d20ce0270

100

XpoMOCOMHas 1
TeHHAasi UH)KEHEepUs

20.05.202
4

bu6mmoteka LIOK https://m.edsoo.ru/7f41¢c292

101

102

Mennuuackue
OMOTEXHOJIOTUN

PesepBHBIil ypOK.
IToBTOpEHME,
o0o01Ienue,
cucTeMaTu3aus
3HAHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

135

bu6mmoteka 11OK https://m.edsoo.ru/7f41¢c292



https://m.edsoo.ru/863e9336
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-
https://m.edsoo.ru/863e9214
https://lesson.edu.ru/lesson/86acad55-2279-4152-
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE N (pPOBbIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI

DBoJoIIMOHHAs Teopust Y. bubmmorexa [IOK

1 1 https://lesson.edu.ru/lesson/08680ea9-
flapeinia 24b5-4073-9¢88-78991a88f00c
JIBUKyIIHE CUJIBI ABOJIOLIMH bubmorexa HOK

2 1 https://lesson.edu.ru/lesson/dbb6c1d1l-
Buz0B 110 H. JlapsHny cf9c-43b5-ae8c-1ad4a8eal5f95
Bbopn0Oa 3a cymecTBoBaHueE, bubnnoreka IIOK

3 €CTECTBECHHBIA H 1 https://lesson.edu.ru/lesson/dbb6c1d1-
HCKYCCTBEHHBII 0TOOD cf9c-43b5-ae8c-1ad4a8eal5f95
dopmupoBaHue bubnnorexka HOK

4 CUHTETHYECKON TCOpUH 1 https://lesson.edu.ru/lesson/7a22c0f1-
ABOJTIOIIUA 1169-4450-8585-b2ad01be75af
OTalbI BOIOIMOHHOTO bu6nuoreka [IOK

5 MpoLecca: MUKPOIBOJIIOLUS 1 1 https://lesson.edu.ru/lesson/85e9b260-
MaKpO3BOJTIOIHS 0018-458a-9e76-286103e5af16
[Tomysiust — sneMeHTapHas bubmorexa HOK

6 T — 1 https://lesson.edu.ru/lesson/al56d7a4-

2580-4f23-a777-188444dal572

3aKOH reHEeTHYECKOTO
paBHoBecus [x. Xapau, B.

7 Baitn6epra. JlaGoparopHas 1 05 bubnuotexa [JOK

pabota «BplsiBIeHUE
W3MEHUYUBOCTH y 0cO0ei
OJTHOTO BUA»

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



https://lesson.edu.ru/lesson/08680ea9-
https://lesson.edu.ru/lesson/dbb6c1d1-
https://lesson.edu.ru/lesson/dbb6c1d1-
https://lesson.edu.ru/lesson/7a22c0f1-
https://lesson.edu.ru/lesson/85e9b260-
https://lesson.edu.ru/lesson/a156d7a4-
https://m.edsoo.ru/7f41cc74

DOnemeHTapHbIE (HaKTOPBI

bu6nuoreka [IOK

8 https://lesson.edu.ru/lesson/923cbdce-
OROIOH 4ef1-4295-h67f-e268ad583¢02
9 Dddext ocnoBarens. dddext bubnmoreka [JOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/7f41cc74
Murpauuu. M3onaumun
10 MOMYJISIUIL: reorpaduueckas, bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
Ouosornueckas
EcrecTBennslii 0TOOp — bubnmnoreka HOK
11 HaNPaBJSIIOIUH (aKTop https://lesson.edu.ru/lesson/304a891f-
IBOJTIOIIAH 8df8-4b19-9753-8f3275cae0f6
. bubmuorexa [JOK
12 Honogoit oto0p https://m.edsoo.ru/7f41cc74
[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MUKPO3BOJIIOLUH. bubnnorexka HOK
13 JlaboparopHnast pabota 0.5 https://lesson.edu.ru/lesson/4b606f7f-
«M3yuenne apomopdo3oB u 48be-4b4b-a371-6e90263ch659
WIM0AAINTAlUi Y PACTEHUN U
KUBOTHBIX)»
[Ipumeps! npucnocobseHuit y
OpPTaHU3MOB:
Mopdonoruueckue,
¢bu3noIoruuecKue, bubnmnorexka HOK
14 OHMOXUMHUYECKUE, 0.5 https://lesson.edu.ru/lesson/4b606f7f-
MOBEJICHUECKUE. 48be-4b4b-a371-6e90263ch659
JlabopaTopHas pabota
«IIpucmocobienus

OpraHnu3MoOB U UX



https://lesson.edu.ru/lesson/923cbdce-
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/304a891f-
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/4b606f7f-
https://lesson.edu.ru/lesson/4b606f7f-

OTHOCHUTCIIbHAs
L[GJ'IGCOO6p33HOCTB»

Bupn, ero kpurepuu u
cTpykTypa. Jlaboparopuas

bu6nmoreka [IOK

15 pabota «CpaBHEHHE BUOB O 0.5 https://lesson.edu.ru/lesson/6111c6b6-
MOP(OJIOTHUECKOMY 69b6-421c-80bf-7dc4f8a6f511
KPUTEPHUIO»

bu6nuoreka [IOK

16 CTpyKTypa Buja https://m.edsoo.ru/7f41cc74
BumoobpazoBanue kak bubmorexa LOK

17 https://lesson.edu.ru/lesson/bac095e5-
PESYIRTAT MIKPOROIOLH fa3b-43c0-ae18-f48043f9bdfe
CBs13b MUKPO3BOJTIOIIMH H bubmorexa LHOK

18 https://lesson.edu.ru/lesson/d0c1700a-
JHHACMHOTIOTHH £698-4173-85c8-4000022964f9
Maxkpo3Botonus.

19 ITaneoHTOJIOrHUECKHE METOIEI bubnnorexa LIOK

https://m.edsoo.ru/7f41cc74
W3YYCHHS IBOJTFOIHH

20 buoreorpapuyecknue MeToab bubnmnorexka HOK
H3YyYEHUS IBOJIIOLUN https://m.edsoo.ru/7f41cc74
OMOpHOJIOTHYECKUE 1

21 CPaBHUTEIHHO- bubmuotexa [JOK
MOP(OJIOTHUECKUE METOIBI https://m.edsoo.ru/7f41cc74
W3YYEHHUS SBOJIOIIH
MonekynsapHO-T€eHETUYECKHUE,

99 OMOXMMHUYECKHUE U bubmorexa [JOK
MaTeMaTHUECKUE METOIEI https://m.edsoo.ru/7f41cc74
W3YYCHHS SBOJTFOIHH

23 OO1u11e 3aKOHOMEPHOCTH bubmmoreka [JOK



https://lesson.edu.ru/lesson/6111c6b6-
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/bac095e5-
https://lesson.edu.ru/lesson/d0c1700a-
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

9BOJJOINHA

AJanTMBHAS paguaIus.

https://lesson.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bhad6f0889

bu6nuoreka [IOK

24 Hepasuomeprocts Temiios https://m.edsoo.ru/7f41cc74
3BOJIFOLUHI
Hayunble runoressl
25 MIPOUCXOKICHUS )KU3HU Ha Bubmrorexa ITOK
p https://m.edsoo.ru/7f41cc74
3emie
JloHay4Hble IpeACTaBICHHUS O bubnmnoreka HOK
26
3apOKICHUU KU3HU https://m.edsoo.ru/7f41cc74
97 OCHOBHBIE 3TaIbI bubmuorexa [JOK
HEOPraHWYeCKOMN 3BOTIOLIUHU https://m.edsoo.ru/7f41cc74
28 I'urioressl 3apoXKaeHUS KU3ZHA bubmmorexa LOK
POHA https://m.edsoo.ru/7f41cc74
Uctopus 3emiin 1 MeTobI €€
n3zydeHus. JlaboparopHas
a}6n(§Ta «3 CHII)/IC I/Ip Bubmorexa ITOK
29 p i 0.5 https://lesson.edu.ru/lesson/9ec4c3a8-
OTIHCAHME HCKOTACMbIX 5763-40ed-b127-2e1b849c4222
OCTaTKOB JIPEBHHUX
OpraHU3MOB»
HauansHarie >Tamnt Bubmorexa ITOK
30 . https://lesson.edu.ru/lesson/9ec4c3a8-
OPTaHHHECKON SBOMOIH 5763-40ed-b127-2e1b849c4222
bu6nuoreka [IOK
1
3 DBOJTIOHS DYKApUOT https://m.edsoo.ru/7f41cc74
OCHOBHBIE ATAIIbI DBOJIIOAN
aCTUTEIILHOI'O MUpa Bubmorexa ITOK
32 P pa- 0.5 https://lesson.edu.ru/lesson/429b1a0d-

[IpakTuueckas pabora
«M3ydenne ocobeHHOCTEH

c3e4-4740-9d75-b1d6fd53e2c6



https://lesson.edu.ru/lesson/54f96a99-
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/9ec4c3a8-
https://lesson.edu.ru/lesson/9ec4c3a8-
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/429b1a0d-

CTPOECHUS PACTEHUM Pa3HBIX
OTJIETIOBY

OCHOBHBIC 3TAIIBI 9BOJJIOINH

bu6nuoreka [IOK

33 « https://lesson.edu.ru/lesson/429b1a0d-
HBOTHOTO MHpa ¢3e4-4740-9d75-b1d6fd53e2c6
OBOJTIOLMS JKUBOTHBIX.
[TpakTuyeckas pabora
34 «M3yyeHne 0coOeHHOCTEN 0.5 buGnnorexa LIOK
yd ' https://m.edsoo.ru/7f41cc74
CTPOCHHS MTO3BOHOYHBIX
JKUBOTHBIX)
PasButue xnu3Hm Ha 3eMIIe 1O bubnnoreka IIOK
35
3paM U Nepuojam https://m.edsoo.ru/7f41cc74
MaccoBble BBIMUPAHUS —
36 SKOJIOTUYECKHUE KPUIUCHI Bubmorexa ITOK
p https://m.edsoo.ru/7f41cc74
MPOIILTIOTO
37 CoBpeMeHHBIN IKOIOTHYECKU bubnmnoreka HOK
KPHU3HUC, €r0 0COOEHHOCTH https://m.edsoo.ru/7f41cc74
38 CoBpeMeHHas cucTema bubmuorexa [JOK
OpPraH’4eCKOro IMPOLLIOro https://m.edsoo.ru/7f41cc74
OCHOBHI)IG CUCTCMATHYCCKHUC BI/I6J'II/IOTGK3 HOK
39 https://lesson.edu.ru/lesson/dd16ac23-
TPYIHIB OPTARHIMOB fddb-4c08-a329-6de2fa101073
AHTPOIIOJIOrU — HAYKa O bubmmorexa IOK
40 p K https://lesson.edu.ru/lesson/49e6ffd1-
HCNOBEKE eedf-43b2-8d0b-f2f170126ffb
bu6nuoreka [IOK
41 PasButne npexacrasnenuii o https://lesson.edu.ru/lesson/375dd554-

MMPOUCXOKIACHUHN YCIIOBCKA

099c-409f-846a-4c30dc63346d
https://lesson.edu.ru/lesson/4a3e94d7-



https://lesson.edu.ru/lesson/429b1a0d-
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/dd16ac23-
https://lesson.edu.ru/lesson/49e6ffd1-
https://lesson.edu.ru/lesson/375dd554-
https://lesson.edu.ru/lesson/4a3e94d7-

80fe-4ae2-b0ch-607d35bebf80

MecTto 4YenoBeka B CHCTEME
OpPraHUuYeCcKOro MHUpA.
Jlaboparopnas pabota

bu6nuoreka [IOK

42 " 0 i 0.5
«M3yyenne 0COOCHHOCTCH https://m.edsoo.ru/7f41cc74
CTPOCHHS CKEJIeTa YeJIOBEKa,

CBSI3aHHBIX C
MIPSMOXOXKICHUEM

43 JBIOKyIIIHE CUIBI bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/7f41cc74
CooTHoIIeHHE OMOJIOTHYECKUX

44 1 COIMABHBIX (haKTOPOB B bubmorexa LHOK

H P https://m.edsoo.ru/7f41cc74
aHTPOTIOTCHE3e

45 OcHOBHBIE CTaANHU bu6mmoteka [IOK
aHTPOINOTEeHE3a https://m.edsoo.ru/7f41cc74

46 Ilancoreneruka u bubnnoreka IIOK
MaJICOr€HOMHUKA https://m.edsoo.ru/7f41cc74
DBOJTIOLIAS COBPEMEHHOTO bubmorexa HOK

47 1 P https://lesson.edu.ru/lesson/6bff6946-
Heropera b615-49a6-a4e9-5ah6cae58048
Yenoseueckue pachl.

48 [IpakTnueckas padbora 05 bubnmnorexka HOK
«/3yveHne SKOJIOTHIECKIX ' https://m.edsoo.ru/7f41cc74
ajanTaiui 4eIoBeKay
MexauciurInHapHbIe bu6nuoreka [IOK

49
METObI aHTPOIIOJIOTHH https://m.edsoo.ru/7f41cc74

50 3apoxACHUE U pa3BUTHE bubnmnoreka [JOK

OKOJIOTHH

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



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/6bff6946-
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

MeTo/1bl 5KOJIOTHH.
JlaGopaTopHas pabora

51 «M3y4eHnne MeTo10B 0.5 https://m.edsoo.ru/7f41cc74
9KOJIOTMYECKUX
HUCCIIEIOBAHUI )
59 3HaueHHUEe IKOJIOTUUECKUX bubmuorexa [JOK
3HaHUU JJI YelIOBeKa https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
53 Dkonorudeckue HakTopsl https://lesson.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
AbGuotnyeckue GaKkToOpEI.
CBeT Kak 3KOJIOTMYECKHil
(dakTop. JlaboparopHas pabora bubmorexa LOK
54 (BBIBICHIE TPHCTIOCOGCHII 0.5 https://lesson.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-cObecea28cOf
OpPraHU3MOB K BIHSIHUIO
CBETa»
AOGuoTtnueckue hakTopsbl.
Temneparypa xax
9KOJIOTUYECKUH PaKTop. bubnmnorexka HOK
55 JlaGopatopHnas pabora 0.5 https://lesson.edu.ru/lesson/2fd03f94-
«BpIsiBIeHNE IPHCTIOCOOIEHHIH aa0b-4d7d-8e6f-cObecea28cOf
OpPTaHHU3MOB K BIIHSIHHIO
TEMIIEPATYPBD»
AbuoTtnueckue HhakTopsl.
Bnaxxnocts kak
56 IKOJIOTHUECKU (HakTop. 05 bubnmoreka [JOK

JlabopaTopHas pabota
«AHaToMHYECKHE
0COOEHHOCTH pacTeHHH U3

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



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/7b5d33d5-
https://lesson.edu.ru/lesson/2fd03f94-
https://lesson.edu.ru/lesson/2fd03f94-
https://m.edsoo.ru/7f41cc74

Pa3HBIX MECT OOUTAHHS

S7 Cpenpl 0OuTaHNs OPraHU3MOB bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK

>8 bronorieckite pHTMbI https://m.edsoo.ru/7f41cc74

59 Kuznennsie popmbl bubmmoreka [IOK

OpraHu3MoOB https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK

60 buotndeckue GakTopsr https://lesson.edu.ru/lesson/e24d7ba7-
de89-4373-8b70-9771d8e0da5c

3HayeHne OMOTUYECKUX

61 B3aMMOJICHCTBUI JIJIs bubnnoreka IIOK

CYILIECTBOBAHUS OPraHU3MOB B https://m.edsoo.ru/7f41cc74
cpene oouTaHus
62 DKOJIOTHYeCKHue bubmuorexa [JOK
XapaKTEPUCTUKH MO YJIALNI https://m.edsoo.ru/7f4lcc74
OcHoBHbIE TTOKa3aTeNN

63 MONYJISALUN: YACTEHHOCTD, bu6nuoreka [IOK
IIJIOTHOCTB, BO3pacTHas U https://m.edsoo.ru/7f41cc74
I0JIOBAsi CTPYKTYpa
OcHoBHbIE TTOKa3aTeNN

64 MIONYJIALIMK: POKAAEMOCTb, bubnmnorexka HOK
IIPUPOCT, TEMII POCTA, https://m.edsoo.ru/7f41cc74
CMEpPTHOCTb, MUTPALIUU

65 DKoJIorHYecKasi CTpyKTypa bubmmorexa [JOK
MOIYJISA LA https://m.edsoo.ru/7f41cc74

66 JluHamMuKa monmyJsiuuu 1 eé bubmmoreka [JOK

peryJsius

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



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/e24d7ba7-
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Kpussle pocta ynucieHHOCTH

67 nonynsauun. Kpupbie bubmorexa LOK
I 5P https://m.edsoo.ru/7f41lcc74
BBDKUBaHUS
DKoJioruueckasi HuIla BUjaa.

68 Jlaboparopnas pabota 05 bubnmoreka [JOK
«ITprcnocobIeH st CeMSH ' https://m.edsoo.ru/7f41cc74
pacTeHMi K pacceIeHUIO

69 Bup xak cucrema nonyJisiui bubmorexa LOK

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

70 3aKOHOMEPHOCTH TOBEJICHUS U bubnmnoreka [HOK
MHUTPALUH )KUBOTHBIX https://m.edsoo.ru/7f41cc74
Coo0111eCcTBO OPraHU3MOB — bubmorexa OK

71 6110 :11103 P https://lesson.edu.ru/lesson/c7c57f3a-

t ed3f-4459-bc73-8991f6efdc7b

7 DKocucTema Kak OTKpbITast https://lesson.edu.ru/lesson/d224f4ab-
cucTeMa dcaf-4e28-adf9-520525b609aa

73 KpyroBopot BemecTs 1 MoTok bubmuoreka [JOK
JSHEPIrUHU B YKOCUCTEME https://m.edsoo.ru/7f41cc74

74 OcHOBHBIE TIOKA3aTENN bubmuotexa [JOK
9KOCHUCTEMBI https://m.edsoo.ru/7f41cc74

75 DKOJIOTHYECKUE TTUPAMUJIBI bubmorexa [JOK

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

76 W3meneHus coodecTs — bubnmoreka [JOK
CYKILIECCUU https://m.edsoo.ru/7f41cc74
IT .

77 3p FIPO/IHBIC SKOCHETEMH https://lesson.edu.ru/lesson/02744494-

KOCHCTEMBE 03¢p 1 petc 8497-4551-9af8-d03a5ae969e9
DKocucTeMbl MOpEH U OKEaHOB
78 IIpupoaHbIE 3KOCUCTEMBI. https://lesson.edu.ru/lesson/02744494-



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/c7c57f3a-
https://lesson.edu.ru/lesson/d224f4ab-
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https://lesson.edu.ru/lesson/02744494-

DKOCUCTEMBI TYHJP, JIECOB,
CTEIEeH, MyCThIHb

8497-4551-9af8-d03a5ae969e9

https://lesson.edu.ru/lesson/6231556e-

79 AHTpPOIIOT€HHbIE SKOCUCTEMBI 13f5-4ffe-ba2a-21a490fd5156
YpO03KOCHCTEMBI.

80 [TpakTyeckas pabora 05 bubmmoreka [IOK
«M3ydeHue u onucaHue https://m.edsoo.ru/7f41cc74
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH

81 (dbopMHpPOBaHNS OCHOBHBIX https://lesson.edu.ru/lesson/b73fbc29-
B3aUMOJICHCTBHI OPraHU3MOB b7a7-45d9-99fa-10cef05e1d95
B DKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA
3anH3HeHHﬁ PAa3HBIX THUIIOB Ha

82 cyOOpraHu3MeHHOM, bubnuotexa [HOK
OPraHU3MEHHOM, https://m.edsoo.ru/7f41cc74
MOMyJIAIMUOHHOM 1
HKOCUCTEMHOM YPOBHSX

83 fg;‘:iiz?{;apmﬂ oBos10uKa https://lesson.edu.ru/lesson/1a9cc5eb-

5f59-447a-93b2-73ab470d8568

3emin

84 VYuenne B. U. Bepnazackoro o https://lesson.edu.ru/lesson/1a9cc5eb-
ouocdepe 5f59-447a-93b2-73ab470d8568

85 3aKOHOMEPHOCTH https://lesson.edu.ru/lesson/88c47bdb-
CYIIECTBOBaHUS OHOCHEpHI bbe6-4898-9cc2-e7b8a2175dab

86 Kpyrosopots! BeniecTs n https://lesson.edu.ru/lesson/88c47bdb-
OMOr€OXNMHYECKHE [TUKITBI bbe6-4898-9cc2-e7b8a2175dab

87 30HaJIBHOCTH OHOChEpHI. bubmmoreka [JOK



https://lesson.edu.ru/lesson/6231556e-
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/b73fbc29-
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/1a9cc5eb-
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OcHOBHBIE OMOMBI CYILTU

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

N bu6nmoreka [IOK
88 ¥ CTOiHHBOCTS GHOCH P! https://m.edsoo.ru/7f41cc74
89 DKOJIOTHYECKUE KPUZUCHI U X bubnnoreka HOK
MIPUYUHBI https://m.edsoo.ru/7f4lcc74
90 Bo3aeiicTBue yenoseka Ha https://lesson.edu.ru/lesson/8cc24f48-
ounochepy 8636-4a51-aa94-126651e54ccc
A o
o1 HIPOTOTEHHOe vBOBHeHCTBHe https://lesson.edu.ru/lesson/8cc24f48-
Ha PaCTHTCILHBII 1 8636-4a51-aa94-126651e54ccc
YKUBOTHBIN MHUD
92 o https://lesson.edu.ru/lesson/dfdeeaes-
XpaHa pHPOJbI bc9b-4b8d-ae4f-beebecad09eb
93 OCHOUBHHG HPHHIHIIBL https://lesson.edu.ru/lesson/dfdeeae5s-
YCTOWHHBOTO pasBHTHA bc9b-4b8d-ae4f-beebecad09eb
YEJIOBEUECTBA U IMPUPOJIBI
PammmonansHOE
94 MIPUPOIONOIB30BaHUE U bubnuoreka [JOK
cOoXpaHeHHe OMOJIOTHYECKOTO https://m.edsoo.ru/7f41cc74
pazHooOpa3zus 3emin
O000111eHIE IO TEME
95 «MHUKPOIBOJIIOLNSA U €€ bubmorexa HOK
P t https://m.edsoo.ru/7f41cc74
PE3YIIbTATHI»
O0001IeHE IO TEME
96 «Maxpo3BoJrronus u eé bubmorexa HOK
p H https://m.edsoo.ru/7f41cc74
pe3ynabTaTeD)
O0001enue Mo TeMe
B but6mmoreka [IOK
97 «I[IpoucxoxxaeHue u pazBuTue

JKM3HU Ha 3eMIIe»

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

O000111eHIE IO TEME

98 «[IponcxoxaeHue yeaoBeKa — 1 buGnnorexa LIOK
p a https://m.edsoo.ru/7f41cc74
AHTPOTIOTCHE3)
O000111eHIE IO TEME
99 «IKOJ0TUs — HayKa O 1 bubnmoreka [JOK
B3aMOOTHOIIICHUAX https://m.edsoo.ru/7f41cc74
OpPTraHHU3MOB»
O000111eHIE IO TEME
100 «Opra"gu3Mel ¥ cpena 1 Bubmaorexa ITOK
p peAt https://m.edsoo.ru/7f41cc74
ooUuTaHug»
O00011IeHIE IO TEME
101 «IKO0I0rus BUOOB U 1 Bubmorexa ITOK
N a https://m.edsoo.ru/7f41cc74
TIOTTYJISIAI
O00011IeHIE IO TEME
102 «buocdepa — rmodanpHas 1 bubmorexa HOK
p https://m.edsoo.ru/7f41cc74
IKOCUCTEMAY
BIIEE KOJIMYECTBO YACOB
OBII] OJ1 CTBO CO 102 75

I10 ITPOT'PAMME



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

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

* buosorus. buonornyeckue cucremsl 1 nporiecchl, 10 kinace/ Tepemor A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO « MOL]
MHEMO3HNHA»

* buonorus. buonoruyeckue cucteMsl u mporieccsl, 11 kinacc/ Tepemor A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHu4eHHON O0TBETCTBEHHOCTHIO « MOIL]
MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Poccuiickas anekTpoHHas 1mkosa. buonorus. 11 xiaace https://resh.edu.ru/

2. UnTepuer ypok. buonorus

3. ®okchopa. YueOnuk. buosorus

4. Enunoe conepkanue ooiero oopasoanus. buonorus
https://edsoo.ru/Predmet_Biologiya.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
1. Equnoe okHO qoctyna K nH(pOpMaIrmoHHbIM pecypcam. bromorus

http://window.edu.ru/catalog/?p_rub



2. Enunas komnexius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB

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

3. OtkpeIThIi 6aHk TecToBbIX 3ananuii GUITN. buonorus http://os.fipi.ru/tasks/6/a
4. Iludposoii 06pazoBaTeNbHBIN pecypc « bHOTEXHOIOT U
http://schoolcollection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-
e247f48d3eb0/118918/?

5. ludporoit o6pazoBarenbHbIN pecypc «buoxumMus»
http://schoolcollection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-
8b9cceeda3e5/

6. Llndporoit oOpazoBaTenbHbIN pecypc «JlecsaTh cTyneHe OMOMOIEKYIIpHOI
rpamoTtHocTu» http://schoolcollection.edu.ru/catalog/rubr/6fd30000-08e5-11dc-
8314- 0800200c9a66/93255/7?

7. Hudposoit oOpazoBaTenbHbIi pecypc «cTopus HAyYHOTO IKCIIEPUMEHTAY
http://schoolcollection.edu.ru/catalog/rubr/cd285
216-eb96-a7b2-0127-01c6al1db4b31/114723/?

8. Lludposoit 06pazoBaTeIbHBIN peCypc « IBOMIOIMOHHAS JTa00PATOPHS»
http://schoolcollection.edu.ru/catalog/rubr/2f2df4

fb-6240-4c42-b476-1bf13538b678/


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

IIpunoxenne

[lepedeHb MIaHUPYEMBIX PE3yJIbTATOB

Oranbl GOpMUPOBAHUS

CnocoObI OLICHKHU

OBiageHune yYHHUBEPCAJIbLHBIMH Y4€OHBIMU
NMO3HABaTeJIbLHbIMH JeHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOATENbHO  (hopmMynupoBaTh U
aKTyaJIM3upoBaTh MpoOIIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

WCMOJIb30BaTh MPU OCBOCHUW 3HAHUU
MpUEMBI  JIOTHYECKOTO MBITIUICHHS  (aHAIH3a,
CHHTE3a, CpaBHEHUA, Kiaccu(ukaium,
0000111eH S ), PacKpbIBaTh CMBICIT
OMOJIOTUYECKUX  TOHATHH  (BBIIETSATH WX
XapaKTEpHBIC MPU3HAKW, YCTAHABIWBATH CBS3H
C IPYTUMH MOHATUSIMH);

OTIpeNeNATh LETu JeATEIbHOCTH, 3aaBas
napamMeTppl U KPUTEPUU HX JTOCTHKCHUS,
COOTHOCUTH  PE3YJIbTaThl  JESATEIBHOCTU C
MTOCTABJICHHBIMHU IICIISIMU;

HCIIOJIB30BaTh OWOJOTHYECKUE TOHSATHS
I 0OBbsACHEHUST (aKTOB M SBJICHUU >KUBOM
MPUPOJIBL;

CTPOUTH JIOTHYECKHE paccyxaeHus

Ypox Ne 2-6,10-22, 38-45, 89-92

JlaGopaTopHbie U TPaKTHYECKUE
ypoku(10-11 xmacc)

Ypox Nel00- 102(10 xmacc); Ne98-100

JlaGopatopHbie pabOThI, TECTHI,
MIPOBEPOYHbIE PAOOTHI, YCTHBIN

orpoc.

JlaGopaTtopHbie pabOThI, TECTHI,
MIPOBEPOYHBIC Pa0bOThI, YCTHBIN

orpoc.

PaGora

C TEKCTOM




(MHOYKTUBHBIE, JCAYKTUBHBIC, 1O aHAJOTUH),
BBIABJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpUBaEMbIX SIBICHUAX, (POpMYIHUpPOBaAThH
BBIBOJIbI M 3aKJIFOYECHUS,

MIPUMEHSTh CXEMHO-MOJIEIBHBIE CPE/ICTBA
JUISl TIPEJICTABJICHUSI CYIIECTBEHHBIX CBSI3ed U
OTHOIIIEHUI B HM3y4a€MbIX OHOJOTMYECKUX
0o0BEKTaX, a Tak)Ke MPOTUBOPEUYHIN pPa3HOTO
pona, BBISIBJICHHBIX B Pa3IMYHbBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIAH PEIICHUs TPOOJIEMbl
C Y4ETOM aHaIM3a UMEKIINXCS MaTepHATbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb,
OIICHUBAaTh COOTBETCTBUE PE3YJbTATOB IIEJSM,
OIICHUBATh PUCKHU MOCIEICTBUMN I€SITEIHLHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B
YCIOBUSIX  PEAJbHOTO,  BHUPTYaJbHOIO WU
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATHBHOE MBIIIJIEHUE TIPU
pelIeHNUN KU3HEHHBIX TIPOOJIEM.

2) 0a3oBble HCCIe0BATEIbCKHE
AefCTBUS:
BJIAJICTh HaBBIKAMH y4eOHO-

HUCCIIEeI0BATEILCKON u IIPOECKTHOU

(11 xacc)

VYpoxk Ne 25,44,57,48(10 xmacc)
No 12,22, 55, 61,98 (11 xmacc)

Ypoxk Ne 5,10,25,32,44

4 ugerBeptp 10 kmacca- 2 uyerBepth 11

OMOJIOTHYECKOTO COJIEPKaHUsI.

JlaGopatopHble pabOThI, TECTHI,
pPOBEpPOYHBbIC PAOOTHI, YCTHBIN
oTpoc.

Pemenune Onoornueckux 3amad.

Hamucanue wuccineqoBaTeIbCKUX




NEeSTENbHOCTH, HaBbIKAMU paspenieHus
npo0jeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PELIEHUS
INPAaKTUYECKUX 337a4, IPUMEHEHUIO PAa3IMYHBIX
METO/I0B ITO3HAHMS;

HCII0JIb30BATh pa3nuyHbIC BU/IBI
NESATENBHOCTH MO MOJYyYEHHIO HOBOTO 3HaHUS,
€ro  UHTEpIpeTaluy, MNpeoOpa3oBaHUIO U
NPUMEHEHUIO B Y4Y€OHBIX CHUTyalUsiX, B TOM
YHUCJI€ MPU CO31aHUUA YYEOHBIX U COIMAIBHBIX
MIPOEKTOB;

(opMUpPOBaTh HAay4HbI THUN MBIIUICHUS,
BJIQJIETh HAYYHOW TEPMHHOJIOTHEHN, KIIFOUEBBIMU
MOHATUSAMU U METOJIAMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbBIE
3aJaul B 00Opa3oBaTENIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U
M aKTyaJIM3upoBaTb  3ajJady, BbIJBUTaTh
runote3y €€ pelieHusl, HaXOAUTh aPryMEHTHI
JUISL  JOKAa3aTeNbCTBA CBOMX  YTBEPXKICHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IOJIYYEHHBIE B  XOJE
pelIeHusT 3aJaud  pe3yJbTaThl, KPUTHUYECKHU
OLICHUBATh MX JIOCTOBEPHOCTH, IPOrHO3UPOBATH

KJ1acca.

Ypok Ne 1-100

VYpoxk Ne 1-100

IIPOEKTOB.

[IpakTuyeckue, mabopaTopHbIE,
MpoBepoUHble PabOThl. TecThl.
Pemenune 3amanuit EI'D.

[IpakTudeckue, mabopaTopHbIE,
MpoBepOYHbIe PabOTHL. TecThl.
Pemenue 3amanuii EI'D.




M3MEHEHHE B HOBBIX YCJIOBHSIX;

JaBaTh  OLEHKY HOBBIM  CHUTYallHsIM,
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh LEJICHAIIPaBICHHbII OUCK
nepeHoca CpeiACTB M CHOCOOOB JEHCTBUS B
poeCCUOHATIEHYIO CPENY;

YMETh MEPEHOCUTD 3HAHUSA B
MO3HABATEJIbHYI0 M MPAKTHYECKYI 00JacTu
KU3HEAESTEIbHOCTH;

YMETh MHTETPUPOBATHh 3HAHUS U3 PAa3HBIX
MpEMETHBIX 001acTel;

BBIIBUTAaTh HOBBIE MJIEW, I[Ipeasararb
OpUTMHAJIbHBbIE MOJXOAbl M PEIIEHUs, CTaBUTh
po0OJIeMBI U 3aJauH, JOITyCKAIOII1e
aIbTepHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B pa3IMYHbIX
UCTOYHUKAX HUHPopManuu (TEKCTe Y4eOHOro
nocoOusi, HAy4HO-TIOMYJSIPHOW  JIMTEpaType,
OMOJIOTHYECKUX CIOBApsAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHbIX, B MHTEepHeTe),
aHAJIM3UPOBaTh  MHPOPMALMIO  Pa3IUYHBIX
BUJIOB U (OpM TPECTaBICHUS, KPUTHUECKU
OILICHHBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUHBOCTD;

VYpoxk Ne55-98

VYpoxk Nel -100

[IpakTuyeckue, mabopaTopHbIE,
MpoBepOYHbIe PabOTHL. TecThl.
Pemenue 3anannii EI'D.

Pa6oTa c TEKCTOM
ouosormdyeckoro cojnepxanus. C
rpagukamMu U JHarpaMMmamu.
Bremomnnenue 3agaauii EI'D.




dbopMyIHpOBaTh 3ampOChl M TPUMEHSTH
pasIUYHBIC METOABI TPU TIOMCKE U OTOOpe
Oouosiorndeckord HMHQpOpMaIuu, HeoO0X0IUMOU
JUTS BRITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIIOJIb30BAHUS
WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh  KYJIbTYpPY
aKTUBHOTO UCIIOJIb30BaHUS Pa3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAIIBHYIO
bopmy IIPEICTABIICHUS OMOJIOTHYECKOM
uHpopmaiuu (cxembl, rpaduku, JAUArpaMMbl,
TaOJIUIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KayeCTBE
cpeAcTBa Tmpu paboTe C  OHOJOrMYECKOU
nH(popMaIuei: NPUMEHATh  XHUMHYECKHE,
du3MUecKkue W MaTeMaTH4YeCKUe 3HAaKU W
CHUMBOIJIBI, dbopmybl, ab0peBHartypy,
HOMEHKJIATYpY, UCITIOJIB30BaTh U
peoOpa30BHIBATH 3HAKOBO-CHMBOJIMYECKHEC
CpeICcTBa HATJISAHOCTH;

BJIQJICTh HAaBBIKAMH pACMO3HABAHUS U
3amuThl  uHQOpMaIUK,  WHPOPMAIMOHHOMN
0€30IaCHOCTH JIMYHOCTH.

OBiagenue YHHBEpPCATbHBIMH

Ypoxk Nel19 -56, 68-93

Ypok Ne 1-102

PaGora Ha  JAMCTAaHIIMOHHBIX
maTdopmax ( TECTUPOBAHMS,
pelieHye 3a1a4)

[IpakTuyeckue, mabopaTopHbIE,
MpoBepoUHble PabOThl. TecThl.
Pemenune 3amanuit EI'D.




KOMMYHHKATUBHBIMH JIeiiCTBUSIMU:

1) ob1enne:

OCYIIECTBJISATh KOMMYHHMKAllUM BO BCEX
chepax OKW3HM, aKTUBHO Y4YacTBOBaTh B
IUaNore WiIM JUCKYCCMM 10  CYLIECTBY
oOcyxnaemMoii  TeMbl  (YMEHHE  3a/1aBaTh

BOIIPOCHI, BbICKA3bIBATDH CYXKIACHUA
OTHOCHUTCIIBHO BBIITOJIHCHU A HpezmaraeMoﬁ
3aJa4H, YUYUTBIBATb HHTCPCChI u

COrJIaCOBAaHHOCTbh MO3MIMKI JIPYTUX YYACTHUKOB
JIMajiora Uiv JUCKYCCUH);

pacrno3HaBaThb HeBepOaJbHbBIE CpEICTBa
OOlIeHMsI, TMOHUMAaTh 3HAYEHHUE COLMAIBHBIX
3HAKOB, IIPEANOCHUIOK BO3HUKHOBEHUS
KOH(DJIUKTHBIX CHUTyallMi, yME€Th CMAr4aTh
KOH(JIUKTBI U BECTU NIEPETOBOPHIL;

BJIAJIECTh pPa3IMYHBIMU crocobamu
OOIIeHUsT U B3aUMOJICHCTBUS, IIOHHMMATh
HaMEpeHusi  JAPYyTux  JIIoAeH,  MPOSBISTH
YBaXUTEIbHOE OTHOLIEHUE K COOECEAHUKY U B
KOppeKTHON  ¢opme (GOpMyIUMpoBaTh CBOU
BO3PAXKEHUS;

pPa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO
TOYKY 3pEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

Vpok Ne 4,10,22,45,68,91,99,100(10 k1)
Ne 5,15,27,33,46,49,67,69,75,81,
89,94,95,102 (11 ki1.)

Ypok Nel-102

YcrHOoE
Bricryruienus

COOOIIECHUAMH.

paboTHI.

YcrHOE
BricTyruienus

COOOIIECHUIMM.

padoTHI.

cobecenOBaHUE.
C JOKJIaJaMHA H
PedeparuBnbie

co0eceqoBaHuE.
C JIOKJIagfaMu |
PedeparuBhbie




2) COBMeCTHAasl IesiTeIbHOCTh:

MOHUMATh M UCTOJIB30BaTh MPEUMYIIIECTBA
KOMaHJHOW M WHAUBUAYaJbHON pabOThl mpu
pelIeHUH OMoJIOornYecKon npo0sIeMBbl,
00OCHOBBIBaTh HEOOXOJUMOCTb MPUMEHEHUS
TpynmoBeIX  (HOpM  B3aUMOJICHCTBUS  TIPH
perieHn y4eOHOM 3a/1a4u;

BBIOMpATH TEMAaTUKY u METO/IbI
COBMECTHBIX JEUCTBHH C Y4€TOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaXXIOrO 4YJICHA
KOJUJIEKTHBA;

NPUHUMATh () 0% COBMECTHOM
JESITeIbHOCTH, OpraHU30BbIBATH u
KOOPJAMHHUPOBAThH AEUCTBUSI IO €€ TOCTUKEHUIO:
COCTAaBJIAATh IUIAH JCUCTBHM, paCIpenensaTh
poou ¢ y4€TOM  MHEHUW  YYAaCTHHUKOB,
00CyXIaTh Pe3yJabTaThl COBMECTHOM pabOTHI;

OLICHHMBAaTh KayecTBO CBOET0 BKJIaja U
KOKIOTO Yy4YaCTHHKAa KOMaHIbl B  OOIMIHA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpenjaraTb HOBBIE TPOEKTHI, OIICHUBATH
UJeH C TO3UIHMH HOBU3HBI, OPUTHHAIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATH MO3UTHBHOE
CTpaTerMuecKoe TIOBEEHHE B  Pa3IMYHBIX

Ypok 26,45,67,90,98 (10 xnacc)
Ne 15, 29,33.65,86,95( 11 kimacc)

VYpok 26,45,67,90,98 (10 kmacc)
No 15, 29,33.65,86,95( 11 kiacc)

[IpakTyeckue, mnabopaTopHbIE,

MIPOBEPOYHBIE  PAOOTHI.
Penrenue 3amanuii EI'D.

Y pOKH-TUCKYCCHM.

TecTrl.




CUTyallMsIX,  OPOSIBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM.

OBianenue YHHMBEpPCAIbHBIMH
PeryJsiTHBHbIMH AeiiCTBUSIMH:

1) camoopranuzanus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
BBISIBJICHUSI TIpOOJIeM M HMX peHIeHus B
’KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX
3HAHUI LEJIEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JIEUCTBHSIX U MOCTYINKaX IO OTHOUIEHUIO
K JKHBOW IIpUPOJE, CBOEMY 3JOpPOBBIO H
3I0POBBI0 OKPYKAIOINX;

CaMOCTOSITEJIBHO OCYLIECTBJISThH
MO3HABATENIbHYIO  JICSITENbHOCTh,  BBIABIISTH
npoOjemMbl, CTaBUTh U (HOPMYIUPOBATh
COOCTBEHHbIE 3aJayd B  00pa3oBaTENbHOMN
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBJISITh J1aH
pemieHuss MpoOJeMbl € Y4YETOM HMMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsaTh paMKH y4eOHOro mpeaMera Ha
OCHOBE JIMYHBIX MPEANOYTECHUMH;

Ypox Ne 15-98 (10 kmacc)
Ne 25-89 (11 xmacc)

VYpoxk Ne 15-98 (10 kmacc)
Neo 25-89 (11 kiacc)

CamocTtosTennbHas  pabota ¢
TEKCTOM OMOIOTUYECKOTO
COJICPKAHHUSI.

Pemenue Onoornyeckux 3agad




nenaThb OCO3HAHHBIN BBIOOD,
apryMEHTUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (dbopMUpOBaHHIO U
MPOSIBJICHUIO IIUPOKON HPYIUIIMM B Pa3HBIX
001acTsIX 3HAHUM, MOCTOSHHO MHOBBIMIATH CBOM
00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh  OIIEHKY HOBBIM  CHUTYyallUsM,
BHOCUTh  KOPPEKTHBBI B  JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB IIETISIM;

BJIaJICTh  HAaBBIKAMH  [O3HABaTEJIbHOM
pediekcun Kak OCO3HAHHMS  COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIIBHBIX MPOILECCOB, HX
pe3yJabTaTOB M  OCHOBAaHUM, HCIOJIb30BAThH
npuéMbl pediieKcuu IS OICHKH CHUTYyalluH,
BBIOOpA BEPHOTO PEIICHUS;

yMETh OIIEHHWBAaTh PUCKH M CBOCBPEMEHHO
MIPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX
TIpY aHAJIU3€E PE3yIbTATOB ACATEIHLHOCTH;

3) npuHsATHE ce0sl U APYTUX:

NpuUHUMATh  ce0s, TOHMMasT  CBOHU
HEIOCTAaTKH U JOCTOMHCTBA;

Vpok Ne 4,10,22,45,68,91,99,100(10 k1)
Ne 5,15,27,33,46,49,67,69,75,81,
89,94,95,102 (11 xr.)

Ypoxk Nel-102

[IpakTuyeckue, mabopaTopHbIE,
MpoBepoUHble PabOThl. TecThl.
Pemenune 3amanuit EI'D.

[IpakTuyeckue, mabopaTopHbBIE,
MpoBepouHble PaboThl. TecThl.
Pemrenue 3amanuii EI'D.




MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX
MIPU aHAJIM3€E PE3yJIbTAaTOB ACATEILHOCTH;
IpU3HABaTh CBOE MPAaBO U IMPABO JAPYTHX
Ha OIINOKHU;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHp C
MO3UIUY JPYroro YeJIOBEKA.

NPEJIMETHBIE PE3YJIBTATHI
IIpeaMeTHBIE pPe3VJbTAThI OCBOEHHS
yueOHoro npeamera «buoJjorusi» B 10 knacce
J0JIKHbI 0TPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MeECTEe H
poJiK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B dbopmMupoBaHUU €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHpA, B TTO3HAHUM 3aKOHOB MHPUPOJIbI

U pelleHud  nOpodiieM  palMoHalIbHOIO
MPUPOJONOIB30BAHMS, O BKIAJE POCCUMCKUX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE OMOJIOTHH;
BJIAJIEHUE  CHUCTEMOM  OHMOJOTHUYECKHUX
3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOTMOJararume OHOoI0rHuecKue TEPMHUHbI
M TOHATUA  (KU3Hb, KJETKA, OPraHu3M,
MeTaboJIu3M, TOMEOCTa3,  CaMOpPEeryJsius,
CaMOBOCIPOU3BEACHHE, HACJIEICTBEHHOCTb,
U3MEHYHUBOCTb, poct " pa3BUTHE),
ouonoruueckue teopun (kiaetouynas teopus T.

Ypok Nel-3

Ypoxk Ne 1-98

[IpakTuyeckue, mabopaTopHbIE,
MpoBepouHble PabOThl. TecThl.
Pemenune 3amanuit EI'D.

[IpakTudeckue, mabopaTopHbIE,
MpoBepOYHbIe PabOTHL. TecThl.
Pemenue 3aJlaHu i EI'D.
buonornyeckue TUKTAHTEHIL.




[[lBanna, M. [Illnennena, P. Bwupxosa,
XpPOMOCOMHAsl TEOpPHUS HAcJIeACTBEHHOCTH T.

Moprana), yuenus (H. M. BaBumoBa — o
[IEHTpaX MHOTroo0Opa3us W TPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHui), 3aKOHBI

(emmHOOOpa3Ms TOTOMKOB TIEPBOTO MTOKOJICHHS,
pacIIeIIeHUs, YUCTOThl TaMeT, HE3aBHUCUMOIO
HaciegoBauus I'. Mengens, TOMOJIOTHYSCKHX
pSIOB B HACJIEACTBEHHOM nm3MeHunBocTH H. .
BasunoBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH
HAy4YHOTO  TO3HAaHMWS,  MCIOJb3yEMBIX B
OMOJIOTTYECKHX HCCIIEJOBAHMX JKUBBIX
00BEKTOB (ONUCaHUE, U3MEpPEHUE, HAOII0IeHUE,
AKCIIEPUMEHT);

yMEHHUE BBLIJCIIATH CYIIIECTBEHHbIC
MPU3HAKUA: BHUPYCOB, KIJIETOK MPOKAPUOT U
AYKApHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX
OpraHu3MOB, B TOM 4ucje OakTepuid, TpuOOB,
pacTeHM, KUBOTHBIX W YEJIOBEKAa, CTPOCHUS
OpraHOB U CHUCTEM OpraHoB  pacTEHUM,
’KUBOTHBIX, YyeJIOBEKa, MPOIIECCOB
KU3HEICATSIIBHOCTH, MIPOTEKAIOIITUX B
OpraHu3Max pPacTeHHM, KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKUX TMPOIECCOB: OOMEHa BEIIECTB

Ypok Ne 5.

VYpok Nel6

[IpakTuyeckue, mabopaTopHbIE,
MIPOBEPOUHBIEC PAOOTHI

[IpakTudeckue, mabopaTopHbIE,
MpoBepOYHbIe PabOTHL. TecThl.
Pemenue 3aJlaHu i EI'D.
buonorundyeckue TUKTAHTHI.




(meTabonu3m), MpEBpAIICHUS SHEPIHH,
Opo’keHHus, aBTOTPO(PHOrO U TETepOTPO(HHOTO
TUIIOB NUTaHMs, (POTOCHHTE3a MU XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTOreHe3a, SMOpUOreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS, PA3MHOKECHHUS,
WHANBUAYAIbHOTO pa3BUTHUSA opranusma
(oHTOTECHE3A), B3aUMOICHCTBUS T'CHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;

YMEHHE  yCTAaHaBIMBaTh  B3aUMOCBS3U
MEXIy OpPTaHOMJIAMHU KJIETKH U UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEH U HuX
GYHKIUSAMU, MEXIy OpraHaMuM M CHCTEMaMu
OpPraHOB y PAcT€HUH, KUBOTHBIX U YEJIOBEKAa U
X (QyHKUUSAMHU, MEXKIY CUCTEMaMH OPraHOB U
uX QYHKIUSIMH, MEXIy JTalnaMd OOMeHa
BEIIECTB, OJTalaMHd KJIETOYHOTO MHWKIA U
KU3HEHHBIX IIMKJIOB OpPraHU3MOB, J3TalaMu
SMOpPUOHANILHOTO  Pa3BUTHUS, TEHOTUIIOM U
¢denotunom, (peHoTunomM u (akTopaMu CpeJbl
0o0UTaHUS;

yMEHHE BBISIBIISITD OTIUYUTEITHHBIC
NpPU3HAKW KUBBIX CHUCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCTOJIb30BaTh COOTBETCTBYIOIINE
apTyMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHUIO U

VYpoxk Nel18-25

VYpok Ne 23

[IpakTuyeckue, mabopaTopHbIE,
MpoBepOYHbIe PabOTHL. TecThl.
Pemtenne 3aJaHui EI'D.
bunonorndyeckne TUKTAHTHI.

[IpakTuueckue, abOpaTOpPHEIE,
MPOBEPOUHBIC PAOOTHI. TeCTHI.




CUMBOJIMKY JJI1  JOKa3aTelbCTBa  POJICTBA
OpTaHU3MOB Pa3HBIX CHCTEMATHUECKHUX TPYIIIT;

YMEHHE peliaTh OMOJOTUYECKHE 3a/lauH,
BBISIBJSITH ~ NIPUYUHHO-CIICACTBEHHBIE  CBSI3U
MEXIy  HCCIEAYyeMBbIMA  OHOJIOTHUYECKUMHU
MpoIlecCaMi U SIBIICHUSMHM, JENaTh BBIBOABI U
MPOTHO3BI  HA  OCHOBAaHWU  TOJIYYCHHBIX
pPE3yNbTATOB;

YMEHHUE BBIMOJIHATH JabOpaTOpHBIE W
MpaKTUYECKHEe padoThl, COOJ0MaTh MpaBUiia
npu pabore ¢ ydeOHBIM U JIaOOPATOPHBIM
00opy10BaHUEM;

YMEHHUE BBIABUTATH TUIIOTE3bI, TPOBEPATH
ux AKCIIEPUMEHTATLHBIMU CpelicTBaMH,
bopmyIupys 1eITh HCCJICIOBAHMS,
aHAJIM3UPOBAaTh TIOYYCHHBIC pPE3YJIbTAaThl M
JIeaTh BBIBOIBI;

yMEHHE  ydacTBOBaThb B  y4eOHO-
HCCIIEIOBATENILCKONM  paboTe 1o  OHOJIOTHH,
DKOJIOTUU W MEIUIIMHE, TPOBOAMMON Ha 0ase
IIKOJIbHBIX Hay4YHBIX OOIIECTB, W IMyOJIMYHO
MPEACTABIATh TOJYyYEHHbIE pE3yJbTaThl Ha
YYCHHUYECKUX KOH(PEPEHIIHSIX;

YMCHHUE OIICHUBATH JTUYCCKHUE ACTICKTHI
COBPEMCHHBIX  HCCIACAOBaHMK B  00MacTH

Ypok Nel-102

[IpakTrueckue u 1abopaTopHbIE pabOTHI.

3 4eTBepTh

Pemenne Omonorndeckux 3aJad4.

[IpakTuueckue, abOpaTOpPHEIE,
MIPOBEPOUHBbIC PAOOTHI. TeCThI.

BrlmonHeHre  WMHIUBUTYATBHBIX
MIPOEKTOB.




OwoorM W  MEIWIMHBI  (KJIOHUPOBAHME,
HCKYCCTBEHHOE OTUIOJIOTBOPEHHUE,
HaIpaBJICHHOE HM3MEHEHUE T'€HOMAa U CO3/IaHUe
TPAHCTEHHBIX OPTAHU3MOB);

YMEHUE  OCYILIECTBIATH  OCO3HAHHBIU
BBIOOD Oymymiei npodeccruonanbHOM
JESITeIIbHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHEI,
OMOTEXHOJIOTMH,  BETEPUHAPUHU,  CEIBCKOTO
XO034iCTBA,  NUIIEBOM  MPOMBIILIICHHOCTH,
YIIIyOJIsSITh MO3HABATEIbHbBIN HHTEpEC,
HallpaBJCHHBIA  HAa  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOIIEH MPodhecCuu U MPOJI0IKEHHE
OMOJIOTUYECKOT0 00pa30oBaHus B OpraHU3aIUsaX
cpenHero MpPo(ecCHOHATBLHOTO U BBICIIETO
o0pa3oBaHus.

IIpeaMeTHbIE  Pe3YJbTAThI __ OCBOEHMS
yueOHoro npeamera «buosorus» B 11 knacce

AO.TKHbI OTPAKATH: Vpoxk Ne 1-10, 98-102 [IpakTueckue, 1abOPaTOPHBIE,

c(pOpPMHPOBAHHOCTh 3HAHUH O MECTE H MpoBepoYHble PpaboThl. TecThl.
pOJIM OMOJIOTHU B CUCTEME €CTECTBEHHBIX HayK, Pemenue 3aMaHui ED.
B (DOPMHUPOBAHMU COBPEMEHHOH €CTEeCTBEHHO- Buos0ornuecKkue JUKTAHThI.

HAYYHOW KapTUHBI MUpPA, B MO3HAHUU 3aKOHOB
MPUPOJBI M PEIICHUH YKOJIOTHYECKUX MPOOIeM
YEJI0OBEUECTBA, & TAKXKE B PEIICHUH BOIPOCOB
palMOHAJIBHOTO  MPUPOJOINOIL30BaHUS, U B




(GhOpMUPOBAHUHM IIEHHOCTHOTO OTHOIICHHS K
npupone, OOIIECTBY, YEJIOBEKY, O BKJaje
POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB
B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJICTh CUCTEMOU
OMOJIOTUYECKNX 3HAHWUH, KOTOpas BKIIOYACT
ompeneNeHUusT W MOHUMaHWE  CYNIHOCTH
OCHOBOITOJIATAIOIINUX OMOJOTUYECKUX TEPMUHOB
W TOoHATUW (BHJ, D3KocHucTema, Ouocdepa),
OMOJIOTUYECKHUE TEOPHH (IBOTIOIUOHHAS TEOPHUS
4. HapBuHa, CUHTETUYECKas Teopus
sBomionuu), yuenus (A. H. CeseproBa — o
MyTSIX W HampaBleHUsX HdBoioruu, B..
Bepnaackoro — o  Ouocdepe), 3aKOHBI
(renetuyeckoro paBHoBecus JIx. Xapau u B.
Baitnbepra, 3apopasimeBoro cxojacrsa K. M.
bapa), mnpaBuna (munumyma FO. JluOuxa,
HKOJIOTUYECKON MUPAMUJIBI SHEPTUN), TUTIOTE3bI
(runore3a «mupa PHK» V. I'unbeprta);

yMEHUE BJIQJCTh OCHOBHBIMH METOJaMHU
HAy4YHOTO  TIO3HAHUWSA, HWCIOJIB3YEMBIMH B
OMOJIOTUYECKUX MCCIICTIOBAHMSIX YKUBBIX
00BEKTOB M DKOCHUCTEM (OINHUCAaHKUE, U3MEPECHHE,
HaOJIIOJICHHUE, AKCIIEPUMEHT), criocodamu
BBISIBIICHUS W OIEGHKH  AHTPOIIOTCHHBIX

VYpoxk Nel1-102

[IpakTrdeckue u 1a00paTOPHBIC YPOKH.

[IpakTyeckue, maabopaTopHbIE,
MpoBepoYHble PaboThl. TecThl.
Perenne 3aJlaHuM EI'D.
buonornyeckue TUKTAHTEL.

[IpakTuueckue, abOpaTOpPHEIE,
MPOBEPOYHBIC PAOOTHI.




W3MEHEHHU B PUPO/IE;

yMEHHe BBIJICTIATD CYIIIECTBCHHBIC
NpU3HAKK: BUJOB, OMOT€OLIEHO30B, SKOCUCTEM U
ouocdepsl, CTAOMIU3UPYIONIETO, IBIKYIIETO0 U
Pa3phIBAIOIIETO €CTECTBEHHOTO otOopa,
AJUTOTIATPUIECKOTO u CUMIIATPUIECKOTO
BUI000pA30BaHUsI, BIMSHUS JBYDKYIIUX CHJI
HBOJIIOIMM  HA  TEeHO(MOHJ  TMOMYJISIIUH,
MIPUCIIOCOOJICHHOCTH OpPraHU3MOB K  cpefie
oOuTaHus, qepeI0BaHUS HaIpaBJICHUI
ABOJIIOITMH, KPYroBOPOTa BEMIECTB W TOTOKA
AHEPTUU B SKOCUCTEMAX;

YyMEHUE  YCTaHABJIMBATh  B3aUMOCBSI3U
MEXIy NpollecCaMUu 3BOJIIOIUHU, JBHKYIIUMHU
cujIaMu aHTPOIIOTCHE3a, KOMITOHEHTaMH1
Pa3TUYHBIX PKOCUCTEM M TIPHUCTIOCOOICHUSIMHU K
HUM OpPTaHU3MOB;

yMEHUE BBISIBIISATD OTJINYUTEIIbHBIC
MIPU3HAKHU KUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh
BUJIOB K cpelle oOuTaHusi, aOMOTHYECKUX U
OMOTHYECKHIX KOMITOHEHTOB IKOCHUCTEM,
B3aMMOCBSI3€M OpPraHU3MOB B COOOIIECTBAX,
AHTPOIIOTCHHBIX M3MEHEHUH B DKOCHUCTEMax
CBOEH MECTHOCTH;

YMEHHUE HCIIOJb30BaTh COOTBETCTBYIOIINE

Ypok Ne 70-89

Ypok Ne 31-40

Ypok Ned4- 57

VYpox Ne 1-102

[IpakTyeckue, maabopaTopHbIE,
MpoBepoYHble PaboThl. TecThl.
Perenne 3aJlaHuM EI'D.
buonornyeckue TUKTAHTEL.

[IpakTuyeckue, mabopaTopHbIE,
MpoBepoUHble PabOThl. TecThl.
Pemenune 3aaHui EI'D.
Buonorudeckue TUKTAHTHI.

Tectrl. Pemenune 3amanunn EI'D.
buonormnueckne TUKTAHTEL.

[IpakTuyeckue, mabopaTopHbIE,
MpoBepouHble PaboThl. TecThl.




apTyMEHTBI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY Il  JIOKa3aTeabCTBa  POJICTBA
OpPTaHW3MOB Pa3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB W CpEIbl OOWTaHUS,
€IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHUsI MHOTOOOpa3usi BUJIOB M 3KOCHCTEM
KaK YCJIOBHS COCYIIECTBOBAaHHUS TPHUPOILI U
YeJIOBEUECTBA;

yMEHHUE pemiaTh OMOJIOTHYECKHE 3aJlauH,
BBISIBIIATh ~ TMPUYUHHO-CIICJICTBEHHBIE  CBS3HU
MEXIy  HCCIEAYyeMBIMA  OHOJIOTHUYCCKHUMHU
MpolleccaMu U SIBJICHUSMH, JENIaTb BBIBOJBI U
MpPOTHO3bI ~ HA  OCHOBAaHUU  TOJIYYEHHBIX
pE3yNbTATOB;

YyMEHUE BBHITIOJIHATH JTAOOpAaTOpHBIE U
mpakTH4eckue paboThl, COOIMIOAATh MpaBUIIA
npu pabore ¢ y4uyeOHBIM U JaOOPATOPHBIM

00opy10BaHUEM;

YMCHHE BBIJIBUTATh THIIOTE3bI, IIPOBEPAThH
ux HKCIIEPUMEHTATbHBIMU CpeICTBaMH,
bopMyupys (5313 HCCIICIOBAHMUS,

aHaJM3UPOBATh TIOJIyYCHHBIC pE3yJbTaThl U
JieJIaTh BBIBOJIBI;

yMEHHE  ydyacTBOBaTb B  y4deOHO-
HCCIIeIOBATENIbCKON  paboTe 10  OWOJIOTrHUu,

[IpakTrdeckue u 1a0OpaTOPHBIC YPOKH.

3-4 4eTBepTH(MOATOTOBKA K 3alllUTE
WH/IUBUTyJIbHBIX TIPOEKTORB)

Penienue 3aJITaHUH EI'D.
buonornueckne TUKTAHTEL.

[IpakTuyeckue, mabopaTopHbIE,
MIPOBEPOUYHBIEC PAOOTHI

3amura WHIUBUTYy AIbHBIX
MIPOKTOB.




DKOJIOTUU W MEAWIIMHE, MPOBOAMMON Ha 0Oaze
IITIKOJTPHBIX HAYYHBIX OOIIECTB, W IyOJIMYHO
NPEICTaBIATh IOJYYEHHBIE pe3yJdbTaThl Ha
YUYEHUYECKUX KOH(PEpEHIIUsIX;

YMEHHUE OLICHUBATh THUIIOTE3bI U TCOPHH O
MIPOUCXOKICHUN KU3HH, yejgoBeKa U
YEJIOBEUECKUX pac, O MPUYUHAX, TIOCIEACTBUIX
U croco0ax MpeaoTBpalIeHUsT TIOOATbHBIX
M3MEHEHHI B Onocdepe;

YMEHUE  OCYILIECTBIATH  OCO3HAHHBIU
BBIOOD Oynmytieit npodeccuoHaIbHON
JEeSTEILHOCTH B 00J1acTU OUOJIOTUH, YKOJIOTHH,
MIPUPOIOTIOIH30BAHNUS, METUIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUH,
CEIBCKOT0 XO035MCTBA, MHUIIEBOM
MIPOMBITTUICHHOCTH, YTyOJISTh TTI0O3HABATEILHBIN
WHTEpEC, HAMPaBIICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MPOhecCuu U MPOJA0IKEHHE
OMOJIOTUYECKOT0 00pa30BaHUs B OpPraHU3aLUsAX
cpeaHero mNpo(ecCHOHATBHOTO U BBICIIETO
o0pa3oBaHus.

10 kjaacc




POopMBI KOHTPOJIS

CpoKu KOHTpPOJIs

Bxonnas quarnoctuueckas padora

no npukazy aamunuctpauun MbOVY « Illkona Ne25»

[TpoBepounas padora mo Teme" Xumudeckasi opranuzamust kietku" (20
MUHYT)

2-Henelns OKTIO0psI

[TpoBepounas padota no teme"Crpoenue u pyHkuuu kietku" (20MuHyT)

A-nenenst oKTAOps

3auet Nel no Teme"Kunerka" (15 MunyT)

3 Henelst HosIops

IIpoBepounas pabora o reme'"Haciencrsennas uadopmaus u ee
peanu3zanus B KieTke. JKu3HeHHBIM UK KIETKH"

3 Henens nexaops

AJIMUHUCTpaTUBHAsl KOHTPOJIbHAsA paboTa

1o npukaszy aamuauctpanuu MbOVY « IlIkona No25»

[TpoBepounas pabota o teme"Crpoenue u pyHKuu opranuzmos' (20
MUHYT).

2 —uenens GpeBpas

3auet No2 no Teme"Pa3mHokenue u pazputue opranu3zmMos” (15 MuH.)

2-HeJens MapTa

3auét Ne 3 mo teme"l'enetuka" ( 15 muH.)

1 —menens mast

BIIP

1o rpauky

11 kJgace

DOopMbI KOHTPOJIA

CpOKH KOHTPOJIA

Bxomnas quarnoctuueckast pabora

o npukaszy aamuaucTpanuu MbOVY « IlIkona No25y

3auér Nel no Teme "MuKposBOJIIOIUS U ee pe3yabTarhl” (15 MUHYT)

2-Hepens OKTS0ps

ITpoepounas pabota Nel o Teme "Makpo3BosoLus U ee
pe3ynbrathl” (20MHHYT)

2-Hefens OKTOps

3auét Ne2 no teme "[IpoucxoxaeHue u pazButue xu3Hu Ha 3emie" (15
MUHYT)

2 Henels iexaops

AJMUHUCTpaTUBHAs KOHTPOJIbHAsA paboTa

o npukazy aamunuctpauud MbOVY « Ilkomna Ne25»




[TpoBepounas padota Ne2 no Teme "[IponcxoxxaeHneyenoBexa -
anTpororeres"(20MuHyT)

1 —Henens ssHBaps

ITpoBepounas padota Ne3mo teme "Opranusmsel u cpena
obutanus"(20MUHYT)

1-nenens eBpas

[IpoBepounasi padota Ned 1o Teme "DK010TUs BUJIOB U
nonyssinui " (20MuHYT)

1 —nenens mapta

ITpoBepounas pabora Ne5 o Teme "DKOIOTHS COOOIIECTB.
Okonoruueckue" (20MUHYT)

cucTeMnl"

2-HeIels anpens

[Tpoepounas pabora Ne6mo Teme "buocdepa - rimodanpHas SKOCHCTEMA.
Yenosek u okpyxatomiast cpena’(20MuHyT)

1 —menens mast

BIIP

1o rpauky




