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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeaMery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydueOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOW obnactu «EcTecTBEHHO-
HayuyHble TmpenMeTs». CormacHo monoxkenusm OI'OC COO mnpoduabHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOimiero oOpa3oBaHUA U
MIPU3BAaHBl OOCCIICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM TTPoheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpemst
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeessieT 00s13aTeTbHoe (MHBAPUAHTHOE) IIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHAYET TMOCJIEeIOBATEIbHOCTh H3YYEHHs y4eOHOro Marepuaia ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 10 Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh HAa  MOCIEAYIONIee pa3BUTHE  OHOJOTMYECKUX  3HAHMWM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOTO0 OTHOIICHUS K OKpyKalollel mnpupoaHoi cpeae. B
nporpaMMme o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH Y4eOHOTO MpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTUYECKOTO O0Opa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IIKOJE W OPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUM U OWOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHU3alMsSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 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, BOJIOLMH OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolUXci MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
O0Oy4JaroMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MPaBHIL,
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
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTaxX OMOJIOTHYeCKUX 3HaHuM. 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 oOjacTH OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaIOMIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOIO  IPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh W HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO 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 ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
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 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy 00YyYarOIIMXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (DOPMHUPOBAHHE KOJIOTUIECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHUBUTyaIbHBIMA HHTEPECAMHU U IOTPEOHOCTSIMH 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).

OTt0op opraHuzauvoOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeIbHBIM YCIIOBHEM MPU O0yYEHUU OMOJIOTUM Ha YyriayOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
0OyJaroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX PpadoT,
TEMaTHUKa KOTOPBIX OMPENENeTCs y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.

Peanuzanust yueOHON MporpaMmbl 00€CTIEUUBACTCA YUEOHBIMU MOCOOUSIMMU:
TepemoB A.B. buonorus. buonormyeckne cucrembl W mpouecchl. 10 kiacc:
y4eOHUK JJ1 0011eo0pa3zoBaTeIbHbIX Opranu3anuii (yrinyonéHHasiii yposern)/ A.B.
Tepemos, P.A. IlerpocoBa. — 14-e u3n., crep. — M.: Muaemo3suna, 2023. — 400 c.:
WL
TepemoB A.B. buonorus. buonormyeckue cucrembl U mpouecchl. 11 kiacc:
y4eOHUK 171 0011eo0pa3oBaTeIbHBIX Opranu3anuii (yriryOonéHHasiii yposern)/ A.B.
Tepemos, P.A. IlerpocoBa. — 14-e u3n., crep. — M.: Muemo3suna, 2023. — 400 c.:
WL



COIAEPKXAHHUE YYEBHOI'O IPEIMETA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKMu M HU3y4yaeMble UMH  NPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M IOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUH B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
IIPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE PUPOBI.

JleMoHCTpanumn

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgen, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3yYeHHUE

’KuBble cuCTEMBI Kak MpeaMeT u3ydeHuss Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdlue B KUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKW3HB Kak (opMa CyIlIEeCTBOBaHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALNH.

N3ydeHne XKUBBIX cUCTeM. Mertoasl Omosormdeckor Hayku. HaGmromeHwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
He3aBUCUMOM 1niepeMeHHOU. [lnmanupoBanue okcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU



npuposib», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOTO opranusmay, «buoreorenos», «buocdepa», «Metoas
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE pPa3IMYHBIX METOAOB IPH
W3YUYEHHH )KUBBIX CHCTEM.

Tema 3. buoJsiorusi KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHASI e€AUHUIA >KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHS] COBPEMEHHOM KJIETOUHOMN
TEOPUH.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpomarorpadus, 3JeKTpodope3, METO] MEUEHBIX aToMOB, AU(QepeHLnaTIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposanmvix
K1emoK. DIEeKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOINpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue MeTOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m €€ ponmp Kak pacTBOpPUTENS, pEAareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€IKOBOM Mosiekysbl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBoWCTBa OMOJIOTHYECKUX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl eenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cCuHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

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.

JlaGopaTopHnasi pabora «O0HapyXxeHUE OCIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUii».

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

Tema 5. Crpoenue u QyHKINH KJIETKH

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



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

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneruénnas audQys3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromnasma. [{uro3omns. [utockener. JIBuxkenue murormiazMbl. OpraHouIbl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougdurkayus 6enkos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMH MHUTOXOHIpuM u rtuiactun. [lepBuunble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUuKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHoU 060oa0uku 6 mumose. Aoepmbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

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

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

JlaGopaTopuasi pabora «/3ydeHuE CTPOCHHS KIETOK Pa3IMYHbBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «MccnenoBaHue IasMoin3a W JAEIUIa3MOJn3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuueckass padora  «lV3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HhepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

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

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakiuu. OKUCTUTENHHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. IlpeumyinecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsr: JIxk. IIpuctou, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME /JI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass paGora «M3ydyeHHe  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabGopaTopnasi padora «l3yueHue (epMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoul knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKApUOT U 3YKApUOT. Perynsinus akTUBHOCTHM T€HOB y NpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIE Mapa3uThl. CTpoeHHE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHBIX, pactenuid. CIIN], COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovt 0ocmasKu 1eKkapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1mukia, ero mepuoabl W peryisinus. Wutepdaza uw  MuUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwms. [Ipunnuner penmumkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbli  HaOOpel  XpoMocoM. ['omonoruunble xpoMocombl. I[lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

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

Knerounoe smpo, XpoMocombl, (DyHKIMOHANbHAs TeHOMHUKA. Mexanuszmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpoMmocom», «Permukamnus JJHK.

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

Jlaboparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi pa6ora «HaGnronenue MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSTEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JprxareiabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOLMOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachbIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUS.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKIJIETOUYHBIX OpraHu3MoB. CHoOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBAHU.

PazmpaxxumocTte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOIMUOHHOE YCI0KHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «OprasHel LIBETKOBBIX PAaCTCHHUI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «J/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Peduaexey.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTJAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeToK. CriepMaToreHes u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMUTAIOMIUX. 3apOJbIIICBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 3>MOpHUOHAIBHOE pPAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodur m cropodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHuEe AP, «Menosy», «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pAacTCHUN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYILIKI.

JlaGopaTopHas pabora «/M3ydeHre CTpPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopnass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us rTuOPUI0B MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TMPU3HAKOB Y Jpo30¢uibl», «['eHeThka moiay,



«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpallUM 3aKOHAa HE3aBUCHUMOTO HAcJIEJOBAaHUS NPU3HAKOB, MOJENb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yyeHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS W HACJICACTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS N3MEHUYNBOCTH. CBOMCTBA FT€HOTUIUYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnud. MyTareHbl W WX BIWSHUE Ha OpPraHu3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eneTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MyTaruiig.



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

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYUMBOCTU. [locTpoeHue BapHalMOHHOTO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIN3HEIIOBBIM, LIUTOTCHECTUYECKUIA, MOMYJISALIUOHHO-CTATUCTUYECKU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OOJIe3HH 4YeloBeKa. boJIe3HM C HAcleACTBEHHOM NpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». JTUYECKUE ACIEKThI UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK my1st momydenns ucxogHoro Marepuana ajsi CEeKIUH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. HM3yuenue, coxpamenue u ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcnekmuHblX MexHOL0UN.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW N3MEHYHMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yueHne COPTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBrnBKa pacTeHHI.

IKcKkypceusi «OCHOBHBIE METOIBI M JOCTHMKEHUSI CEJEKIMA pPACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHosorust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEeNHe. Mukpoouonornyeckuii cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIlUX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUYECKUE Ty TH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxnenue W pa3BUTHE IBOJIIOIHUOHHBIX MPEACTABJIEHHH B
omnosioruu

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

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JeMEHTapHas €IUHULA 3BOJIOLUU. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOJIOLMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. Iggexm oOymuinounoco zopaviuika. CHudCeHue 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2erog 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuus  mOMyISSIui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: MOp(oIoruyeckue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONMOHHOW OWONOTMM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomymnsiuonHas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymume
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomyssiuoHHbIE BOJTHBI YUCIEHHOCTH XUIIHUKOB U )KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny», «lIpucnocobieHHOCT OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIi TuOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BbisBieHHE HM3MEHYMBOCTH Y OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass pabora «CpaBHEHHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

MeTtonbl  uM3ydyeHHUS MaKpOdIBOMOIUHU. [lajmeoHTONOrMYeCKHe  METO[bI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKU U PETUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BoMonMK. AJanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununodurtsr»y,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YEJOBEKa W IMIUMIaH3e», «l1aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >kiu3Hu U aCTPOOMOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB U3 MoHoMmepoB. KoanepsartHas rumore3a A. W.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumm u Meroasl €€ u3zydeHus. lckomaemple OpraHU4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIEC 3Tamnbl 3BOJIONMUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(do3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJornyeckux mnpoieccoB. [losiBieHME M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3ust Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKON 3pe», «Pa3BuThe XKu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUJIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE ~ ONBITOB
Muiepa—tOpu 1o u3y4eHn0 abMOT€HHOIO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «/3yuyeHHe W ONHMCaHWE MCKOIMAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYecKkue. OTINYMUS YET0BEKa OT KUBOTHBIX. [IpIMOX0KIAECHUE U KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0OMME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonbmme packl: €BpoONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX MOIMYJISUMi. bruoconnanbHble MCCIENO0BAaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOIAIIMIY, «JleHucoBckui yenoek» «Heanaepranpup», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEM CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEN Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
DOTONEPUONU3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuio BoJgHOro OanaHca. Knaccugukanusi pacTeHH MO OTHOILEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH Cpell OOuTaHusi OpraHu3MoB. llpucrnocobiieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble pOpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUN JJis CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUIEKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAONIMX 4YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

Jlabopatopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YUCIEHHOCTb, ILIOTHOCTD,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMHUKU MOMyIsUud. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

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

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buosiornueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  paGora  «[lpucnocoGneHuss ceMsH  pacTeHHd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3uM MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopoT BElIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCmEMbL 03ED U peK. DKocucmemvbl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. [opojckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OMoleHO3a»,  «JKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«IKonoruyeckas mupamuia OMOMACCh), «IKOJIOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

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

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «M3ydyeHue paszHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypeHusi «IDKCKypCcUs B THIMYHBIN OuoOTeoreHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IDKCKYpcUsi «IDKCKYpCHsl B arpodKocHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOChephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocheprl. [lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA 1
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3[eicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA U TPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUccre008aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu noO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOGb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOIHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HNPEIMETA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCSl PYKOBOJICTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE pEANM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJIECHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHHE K MIPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4ns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

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

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUN A
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  MpaBU  TIOBEICHHUS B MPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PENPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUECKOMN JIESITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PallMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTU oOydarommxcs, GopMupyemon
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB HU
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PHKYy METONOB TO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpPCAIbHBIC Yy4eOHBIC JCUCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJlbHble yueOHble JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENbHO  (QOpMYyJIHMpOBaTH U aKTyaJU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEIILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATHh HAYYHBIM TUI MBILIUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUIOTE3Y €€ PpEelIeHUs, HAXOAUTh apryMEHTHl ISl JOKa3aTesIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpejiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh L[EJIMd  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmnpenenartb pojid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh NO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJCTh HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHOoro  oOydeHust  oOydwatrouuxcs  Owosmorur. OHHM  BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XKW3HEHHBIX cuUTyauusx. [IpenmeTHbie pe3yapTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, nocTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIHUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUIOM U (PEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCICAOBAHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(heCcCHOHANBFHOTO U BBICIIET0 00pa30BaHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpa, B IIO3HAHHHM 3aKOHOB MPUPOJbI M PELIEHUU 3SKOJOTHMYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronimoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPUS SBOIIOLUH), YUECHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), rumnote3sl (rumore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHU B IPUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABMKYIITUX CHJI DBOJIONHUU HA TeHOMOH/I TMOMYJISINH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JIBIOKYIIMMHM CUJIAMH aHTPOMNOreHe3a, KOMIOHEHTAMU PAa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U Cpe/ibl OOUTaHU, €IMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOLECCAMU U SBJICHUSIMHU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I€Jb MCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBIE  PE3yJbTaTbl HAa  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied mpodeccruoHaIbHOU
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYWOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
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Ennnas xomexknusa
OOLIePUHSATHIE HOPMBI
U (HPOBBIX
MOBE/ICHHUS, MIpaBUiIa OOILIEHUS CO
00pazoBaTeNbHBIX
CTapIIMMH ¥ CBEPCTHHKaMH,
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o0yyaromuxcst K [I€HHOCTHOM
94263485 yHarot i y
acleKTy H3y4aeMbIX Ha YpoKax
SIBJICHU, OpraHu3aIys ux padboThbl
C  ToJdy4aeMol  Ha  ypoOke
COLMAJIBHO 3HAYUMOU
uH(popMaruen.
bubmuoreka [JOK [ToGyxnenue o0yyaromuxcs
https://m.edsoo.ru/7f4  cobmnronath Ha ypOKe
18886 OOMIECTIPHHSATHIE HOPMBI TIOBEICHNS,
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http://school-
collection.edu.ru/catal

0g/?ysclid=Ilrvtxv7it8

94263485

BHUMAaHUs oOyJaromuxcs K
[EHHOCTHOMY aCIEKTYy H3Yy4aeMBbIX
Ha ypOKax SIBJICHUH, OpraHu3aius
uX paboThI C IOJTYyYaeMOi Ha YpOKe

COIIUATIBHO 3HAYUMOMN
uHpopManue.
bubnmoreka [JOK [ToOyxnenue o0OyJaromuxcst
https://m.edsoo.ru/7f4 | cobaronats Ha ypOKe

18886

Ennnas xomexnusa

OGH.ICHPI/IHHTBIG HOPMEI ITOBCICHU S,
IIpaBujia O6I_HGHI/I${ CO CTapIIMMH U

o CBEpPCTHUKAMH, TIPUHITUTIBI

H(GPOBBIX .

mop yaeOHOM MUCIAILINHEI u
00pazoBaTebHBIX -

BHOIOM S KIICTKH 2 05 pecypeos CaMOOpraHU3aInH. pUBJICUCHUE
htto://school BHUMAaHUS o0ydJaronmxcs K
nup://scnool-
collection.edu.ru/cata] | NEHHOCTHOMY acreKTy M3ydacMbix
oa/2ysclid=lrvixv7its HA YpOKax SIBJICHHM, OpraHu3allus

HUX PabOTHI ¢ MOIyYaeEMOM Ha YPOKE
94263485 p i YPOKE
COLMAIBLHO 3HAYNMOIH
uH(popMaruen.
bubmmoteka [IOK [ToOyxneHue 00yJaronmxcst
https://m.edsoo.ru/7f4 | cobaronats Ha ypoKe
18886 OOIIENPUHATEIE HOPMBI TIOBE/ICHUS,
npaBuiia OOIIEHUsI CO CTApPIINMH U
XuMuueckas Ennnas xoymekims
10 1 CBEpPCTHHUKAaMH, IIPUHIINAIIBI
OpTraHHU3aIus KISTKU U (HPOBBIX .
yaeOHOMH JTUCIUTLIHHBI U
00pa3oBaTeNbHBIX
pecypcon camoopranuzanuu. [lpuBreuenue

http://school-

BHUMAaHUA 06yqa}oumxc;1 K
HCHHOCTHOMY AaCIICKTY HU3Yy4YaCMbIX
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collection.edu.ru/catal
0g/?ysclid=Ilrvtxv7it8

Ha ypOKax SIBJICHUW, OpraHu3aius
uX paboThI C OTy4yaeMOi Ha ypOKe

Ctpoenue u GyHKIHH
KIIETKU

94263485 COLIMAIBLHO 3HAYMMOM
nHpopmaruen.

bubnmoreka [JOK [ToOyxnenue o0ydaromuxcst

https://m.edsoo.ru/7f4 | cobaronats Ha ypoKe

18886

Ennnas xomexknusa
U (HPOBBIX
00pazoBaTeNbHBIX
pecypcoB

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

0g/?ysclid=Ilrvtxv7it8

94263485

OOIIETIPUHATEIC HOPMBI TIOBEICHUS,
MpaBuia OOIIEHUSI CO CTApUIMMH U
CBEPCTHUKaMH, MPUHIIUIIBI
yueOHOM JTUCIUTUIAHBI u
camoopranuzauuu. [lpuBneuenue
BHUMAaHHS o0ydJaronmxcs K
[IEHHOCTHOMY AaCHEKTy HM3y4aeMbIX
Ha ypOKax SIBJICHUW, OpraHU3aIus
uX paboThI C OTy4YaeMOM Ha ypOKe

OO0OMeH BEIIECTB U
MIPEeBpAICHUE SHEPTHH
B KJIETKE

COILMATBHO 3HAYUMOM
uHpopManuen.
bu6mmoteka [IOK [ToOyxneHue 00yJaronmxcst
https://m.edsoo.ru/7f4 | cobaronats Ha ypoKe

18886

Ennnas xomexknusa
U poBHIX
00pazoBaTeNbHBIX
pecypcoB

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

0q/?ysclid=llrvixv7it8

OOMICTIPHHATHIE HOPMBI TIOBEICHNS,
npaBuia OOIIEHHS CO CTApPIIUMHU U
CBEPCTHUKAMH, MIPUHIIUIIBI
yueOHOM JUCITUTUIAHBI u
camoopranuzanuu. IIpuBiedyenue
BHUMAaHUS oOyJaromuxcs K
[IEHHOCTHOMY aCIeKTy H3y4aeMBbIX
Ha ypOKax SIBJICHWH, OpraHu3aIis
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94263485

WX pabOTHI C TIOTy4aeMOU Ha YPOKe

COLMAIBLHO 3HAYUMO
nHpopmaIuen.
bu6nmoreka [IOK [ToOyxneHue 00yJaronmxcst
https://m.edsoo.ru/7f4 | cobaronats Ha ypoKe

18886

Enunas xomexmust

OOILETPUHSTHIC HOPMBI TTIOBEIICHHUS,
npaBuia OOIIEHHS CO CTApPIIUMHU U

CBEPCTHHKAMH, HPUHIIATIBI
U (HPOBBIX Stoi
eOHol T CLUTTHHEI "
Hacnencrennas o0pa3oBaTeIbHbIX I 0
HH(OPMAIIHS H 05 pecypeos CaMOOpTraHU3aIHH. pUBJIEYCHUE
peaH3aIs e8 B KIETKE htto://school- BHUMaHUS 00yJarOIIHuXCsI K
l . €HHOCTHOMY AaCIEKTY H3Yy4aeMBbIX
collection.edu.ru/catal | Y B y mwyd
. . Ha ypOKax SIBJICHWH, OpraHu3aIus
og/?ysclid=lrvtxv7it8 yp6 pv H
04263485 uX paboOTHI ¢ OITy4aeMoil Ha ypOKf
COIIMAIILHO 3HAYUMOMN
uHpopManuen.
bubnuoreka [JOK [ToGyxnenue o0yyaromuxcs
https://m.edsoo.ru/7f4 | cobaronats Ha ypoKe
18886 OOMICTIPHHATHIE HOPMBI TIOBEICHNS,
IpaBWjia OOILEHUSI CO CTapUIMMH U
Enunas komnekuus
o CBEPCTHHKAMH, TPUHIIATIBI
o U (POBBIX .
Ku3zHeHHBIN UK P yueOHOI JCLIATUIMHBI u
1 00pazoBaTeNbHBIX
KIICTKH camoopranuzanuu. IIpuBiedyenue
pecypcoB

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

0q/?ysclid=llrvixv7it8

94263485

BHUMAaHUs oOyJaromuxcs K
HNCHHOCTHOMY AaCIICKTY HU3Yy4acMbIX
Ha YpoOKax $IBJ'I€HI/II>1, opraHu3anusa
UX pabOThI C TTOTy4aeMOU Ha YpOKe
COIIMAIBHO 3HAYUMOU
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Crpoenue u GyHKIUU
OpPTraHu3MOB

PasmHOXeHUE 1
pa3BUTHE OPTaHU3MOB

17

1.5

1.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
18886

Enunas xomtekuus
U pOBHIX
00pa3oBaTeIbHBIX
pecypcoB

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

0qg/?ysclid=llrvixv7it8

94263485

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
18886

Enunas xomtekuus
U (POBBIX
00pa3oBaTeNbHBIX

pecypcoB

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

0qg/?ysclid=llrvixv7it8
94263485

uHpopManuei.

[ToOyxneHue 00yJaronmxcst
COOJTIOIaTh Ha ypOKe
OONICTIPUHATHIC HOPMBI TIOBEICHUS,
npaBuia OOIIEHHS CO CTApPIIUMHU U
CBEPCTHUKAMH, HPUHITUITBI
yaeOHOM JUCITUTUIAHBI u
camoopranuzanuu. [IpuBiieueHue
BHUMAaHUS 00yJaroIuXCst K
[IECHHOCTHOMY AaCIEKTY H3Yy4aeMbIX
Ha ypOKax SIBJICHWH, OpraHu3aius

uX paboThI C TTOJIy4aeMOU Ha YpOKe

COLUAJIBHO 3HAYUMOU
uH(popManuen.

[ToGyxnenue o0yyaromuxcs
co0u01aTh Ha ypoKe

OOIIENPUHATEIE HOPMBI TIOBE/ICHUS,
IpaBWia OOILEHUSI CO CTapUIMMH U
CBEPCTHHUKAMH, TPUHITUITHI
yaeOHOM JIACIUTITUHBI u
camoopranuzanuu. [lpuBneuenue
BHUMaHUs oOyJaromuxcs K
[IEHHOCTHOMY AaCIEeKTYy H3y4aeMbIX
HA YpOKax SIBJICHH, OpraHH3aIlvs
UX pabOTHI C TTOTy9aeMOU Ha YpOKe
COLMAIIBHO 3HAYUMOU

uH(popMarue.
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[ToGyxnenue o0yyaromuxcs
coOJrOIaTh Ha ypoKe
OOILIETIPUHSTHIC HOPMBI TIOBECHUS,

ImpaBujia 06HI€HI/I$I CO CTapmIMMH U

o CBEPCTHUKAMH, HNPUHINATIBI
npPOBBIX .
I'enerrka — Hayka o :)I 6pap30BaTeJ'IBHBIX yaeOHOM MUCHUIIINHEL u
1 HACJICICTBEHHOCTH U ) 05 pecypeos camoopranuzanuu. llpuBineucHue
H3MEHYUBOCTH htto://school BHUMAaHUA 00yJaroIuXCst K
http://school-
OpraHu3MOB collection.edu ru/catal | MCHHOCTHOMY aCMEKTy H3yqaeMBbIX
og/2ysclid=llrvixv7itg | @ YPOKax SIBJICHUH, OpraHu3anus
94263485 UX pabOTHI C TIOIy4aeMOi Ha ypoKe
COLUAJIBHO 3HAYUMOU
uH(popMaruen.
bu6mmoreka LIOK [ToGyxnenue o0yJaroImuxcs
https://m.edsoo.ru/7f4 | cobmronate Ha ypoKe
18886 OOIIENPUHATEIE HOPMBI TIOBE/ICHUS,
B npaBuiia OOIEHHS CO CTApIIUMH U
WHasl KOJUTCKIIUS
H(b t CBEPCTHUKAMH, TPUHIIATIBI
U(PPOBBIX .
g 6paiOBaTeJ'ILHLIX yaeOHOM UCIIAILINHEI u
12 3aKOHOMEPHOCTH 10 1 pecypcon camoopranuzauuu. IIpuBnedenue
HACJIEICTBEHHOCTH BHUMaHHUSI 00yJaroIuXcst K
http://school- yHarot
collection.edu ru/catal | UCHHOCTHOMY acreKTy H3yqaeMbIX
0g/2ysclid=llrvixv7itg | @ YPOKax SIBJICHUH, OpraHu3aIys
94263485 UX pabOTHI C TOJy4aeMOi Ha ypoKe
COLIMAIIBHO 3HAYUMOU
uH(popManue.
13 3aKOHOMEPHOCTH 6 1 bu6muoreka [JOK [ToOyxnenue oOyyaromuxcst
U3MEHYHUBOCTHU https://m.edsoo.ru/7f4  cobnronats Ha ypoKe
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Ennnas komnexusa
U (QPOBBIX
00pa3oBaTeNbHBIX
pecypcos

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

og/?ysclid=Ilrvtxv7it8

94263485

OOIICTIPUHATHIE HOPMBI TIOBEACHUS,
npaBuiia OOIIEHHS CO CTApPIIUMU U
CBEPCTHUKAMH, TPUHITUITBL
yueOHOM JICIIATUTHHBI "
camoopranuzauuu. IIpusnedenue
BHUMAaHUs oOyJaromuxcs K
[IECHHOCTHOMY AaCHEKTY H3Yy4aeMBbIX
Ha ypOKax SIBJICHUH, OpraHu3aius
uX paboThI C IOJTYyYaeMOi Ha YpOKe

COLIMAIBHO 3HAYUMOM
nHpopMaIuen.
bu6mmoreka LIOK [ToGyxnenue o0yJaroImuxcs
https://m.edsoo.ru/7f4 | cobaronars Ha ypOKe

18886

Ennnas xomexknusa

O6HIerI/IH$ITI>Ie HOPMEI ITOBCACHMA,
IIpaBujia O6IH€HI/I$I CO CTapIIMMH U

o CBEPCTHUKAMH, MIPUHIIUIIBI
n(POBBIX
HHop yueOHO JUCITUTLIAHBI "
00pazoBaTeNbHBIX -
14 [eHeTHKA YeTOBeKa 0.5 pecypeos CaMOOpTaHU3aINH. pUBIICUCHUE
htto://school BHUMaHUs oOyuaromuxcs K
p: -
collection.edu ru/catal | “CHHOCTHOMY acrieKTy H3yqaeMbIX
oal2ysclid=lirvixv7itg | & YPOKax SIBJICHUH, OpTaHU3anus
04263485 uX paboThl ¢ MOIY4aeMoil Ha ypoke
COLIMAJIBHO 3HAaYUMOM
uHpopManuen.
but6mmoreka [IOK [ToOyxneHune 00yJaroIXxcst
15 CeeKIms Opranu3MOoB 2 https://m.edsoo.ru/7f4  cobnronath Ha ypoKe

18886

O6I]_[erI/IH$ITI>Ie HOPMEI ITOBEACHM,
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Ennnasg xomnexuus
U pOBBIX
00pazoBaTebHBIX
pecypcoB

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

0q/?ysclid=llrvixv7it8

94263485

npaBuia OOIIEHHS CO CTApPIIUMHU U
CBEPCTHHKAMH, TIPUHITUITBL
yueOHOI JICIIATUTHHBI "
camoopranuzanuu. [IpuBieueHue
BHUMAaHUs oOyJaromuxcs K
[ICHHOCTHOMY AaCIIeKTy HM3Yy4aeMbIX
Ha ypoKax SIBJICHHI, OpraHu3alus

WX pabOTHI C TIOTy4aeMOM Ha YPOKe

COLIMAIBLHO 3HAYUMO
uHpopMmaruen.
bu6nuoreka [IOK [ToOyxnenue oOyJaromuxcst
https://m.edsoo.ru/7f4 | cobaronats Ha ypoKe

18886

Ennnas xomexnusa

OOMICTIPUHATHIE HOPMBI TIOBEACHUS,
IpaBwia OOILEHUsI CO CTapUIMMH U

o CBEpPCTHHUKaAMH, MPUHIIUIIBI
U (HPOBBIX .
broTexnonorus u 00pa3oBaTeNbHBIX yaeOHoI HHCHHI}JIMHH 1
16 CHHTEeTHYeCKAs 4 pecypeos CaMOOpraHu3aluy. pUBIICUEHHE
GHONOrHs htto://school- BHUMaHUs oOyuaromuxcs K
collection.edu ru/catal | “CHHOCTHOMY acrieKTy H3yqaeMbIX
oal2ysclid=lirvixv7itg | & YPoKax SIBJICHUH, OpTaHU3alus
04263485 UX pabOThI C TTOJIy4aeMOU Ha YpOKe
COLIMAJIBHO 3HAYUMOM
uHpopManuen.
17 PeszepBHOe Bpemst 1
OBLIEE KOJIMYECTBO YACOB 102 15
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Ne i/

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

3apoxACHUE U pa3BUTUE
3BOJIIOLMOHHBIX
IIPEJCTaBICHUH B
Oouosioruun

MHUKpPO3BOIIOLHS U €€
pe3yJIbTaThI

KoanuecTBo 4yacoB

11 KJIACC

Kontp
0JIbHBI
Bcero e
pador
bl
4 1

14

IIpakTu
yecKkue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBareJib
HbIe pecypchl

bubnuoreka
LHOK
https://m.edsoo.r
u/7f418886

Enunasa
KOJIJICKIIUA

U (HPOBBIX
o0pa3oBaTeNnbHbI
X pecypcoB
http://school-
collection.edu.ru
/catalog/?ysclid
=llrvixv7it89426
3485

bubnuoreka
HOK
https://m.edsoo.r
u/7f418886

Ennnas

JleITeJIbHOCTD YHUTEJISl C Y4€eTOM
padouyeil nporpaMMbl BOCITUTAHUSA

[ToGyxnenue o0yJaromuxcs
co0MIoaTh Ha ypOKE OOIIETPHHSATHIC
HOPMBI TIOBE/ICHHS, MPaBWiIa OOLICHUS
CO CTapmIUMH ¥  CBEPCTHUKAMH,
NOPUHIKNBL  YIeOHOH JUCUUILIMHBL 1
CaMOOpraHu3anuu. [IpuBneuenue
BHUMAaHUS oOyJaronuxcs K
[ICHHOCTHOMY acCIIeKTy H3y4aeMbIX Ha

YpOKax SIBIICHUI , OpraHusanusa HuXx

ypOKe
COLIMAJIBHO 3HAYUMOM HHpOpMaLuei.

paboThl ¢ TmoiyyaeMoOW Ha

[ToGyxnenue o0yJaromuxcs
cOOMI0aTh Ha ypPOKE OOIIETPHHSATHIC
HOPMBEBI TMOBCACHMS, ITpaBHJIa O6H.[eHI/I$I
CO CTapmInMHn n CBCpPCTHUKAaMHU,
MPUHIUIIEI  Y9€OHOW TUCHUTIIUHBI U

CaMOOpraHnu3anunu. HpI/IBJ'Ie‘-ICHI/Ie
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KOJUJICKIIUA

U pOBBIX
O6paSOBaTeHBHH
X pecypcoB
http://school-
collection.edu.ru
/catalog/?ysclid

o0yJaronmxcs K
[ICHHOCTHOMY AaCIeKTy H3y4aeMbIX Ha

BHHUMAaHHUA

ypoKax SIBJICHHM, OpraHuzauus Hux
paboTel ¢ TONy4yaeMOW Ha YpOKe
COITMAIbHO 3HAYMMOMN WH(POpMAITHEH.

=llrvixv7it89426

3485

Bubianoreka [ToOyxnenue oOyuaronmxcs

HOK co0irofaTh Ha ypoKe OOIIeTpPUHSATHIE

https://m.eds00.r = HOpMBI MOBENEHHMs, TPABUIA OOIIECHUS

u/7f418886 CO CTapmiiMd W  CBEPCTHUKAMH,

Epwsas NPUHIMIBl y4eOHOW JTUCIHUIUIMHBI |

B — CaMOOpraHu3anuu. [IpuBneuenue
MaxkpoaBomntonus u eé U (POBBIX BHUMAHHA 00ydaromuXcs K
pesyIBTATH 6 oBpasoBaTeNsHEL [IEHHOCTHOMY acvneKTy U3y4aeMbIX Ha

X PeCypCoB ypoKax SBJICHHM, OpraHuzamus ux

http://school- paboTel ¢ ToONy4yaeMoOW Ha ypoOKe

collection.edu.ry = SOIHATBHO 3HAUYUMOU UH(pOpMaITHEH.

[catalog/?ysclid

=1lrvtxv7it89426

3485

bubnuotexa [ToGyxnenue o0yJaromuxcs
TIpoucX oK eHHE 1 HOK coOM0IaTh Ha YpOKE OOIIETPUHSATHIE
DA3BHTHE KH3HK Ha 3eMiTe 15 15 https://m.eds00.r HOpMBI HOBEIEHHMs, TPaBHIA OOIIECHUS

u/7f418886

(&{0) CTapmInMHn n CBCpPCTHUKAaMHU,
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Enunas
KOJIJICKIIU S

U pOBBIX
O6paBOBaTeHBHH
X pecypcoB
http://school-
collection.edu.ru
/catalog/?ysclid

MPUHIMIE  y4eOHOH JUCHHIUTUHBI H
caMOOpraHu3aluu. [TpuBneyenue
BHUMaHUs oOyyaronmxcs K
[IEHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha
ypoKax SIBJICHHM, OpraHuzauus Hux
paboTel ¢ TONy4aeMOW Ha  YpOKe

COLIMAIBHO 3HAYUMOM MH(POpMAaLIUEH.

=llrvtxv7it89426
3485
Bubmanoreka [ToOyxnenue oOyuaronmxcs
HOK coOmolaTh Ha YpOKe OOIIENpPUHATHIE
https://m.eds00.r = HOpMBI MOBENEHHMs, TPABUIA OOIIECHUS
u/7f418886 CO CTapIIMMH H  CBEPCTHHKAMH,
E NPUHIUNBL  y9eOHOW TUCHUIUIMHBL |
JIUHAs
CaMOOpraHu3ayu. [IpuBneuenue
KOJIJIEKIIHS
BHUMAaHUs o0yyJaromuxcs K
[Ipoucxoxnenue yemoBeka U (POBBIX
10 1 IIEHHOCTHOMY aCIeKTy HM3y4aeMbIX Ha
— aHTPOTIOTeHE3 00pa3zoBaTeIbHBI .
ypoKax SIBJICHUH, OpraHu3alnus ux
X pecypcoB .
htto://school paboThl C TIOJIydaeMOM Ha YpOKe
Nttp://school-
collection.edury = SOIHATBHO 3HAUYUMOM UH(pOpMaITHEH.
[catalog/?ysclid
=llrvtxv7it89426
3485
DKoJorusi — Hayka o bubnuoreka [ToOyxnenue oOyuaronmxcs
B3aUMOOTHOUIEHUSAX 3 05 HOK co0irofaTh Ha ypoke OOUIeNpUHSATHIE

OpraHu3MOB U
HaJIOPTraHU3MEHHBIX

https://m.edsoo.r

HOPMBI TMOBECACHMS, ITpaBHJIa O6H.[€HI/I$I
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CHCTEM C OKPYKAIOLIEH
cpenoit

OpraHu3Mmel 1 cpena
oburanusg

OKoJorus BUI0B U
MONYJIALAN

1.5

0.5

u/7f418886

Enunas
KOJUJICKIIUS

U (HPOBBIX
O6paBOBaTeHBHH
X pecypcoB
http://school-
collection.edu.ru
/catalog/?ysclid
=llrvtxv7it89426
3485

bubnuoreka
LHOK
https://m.edsoo.r
u/7f418886

Enunasa
KOJUICKIIHS

U (POBBIX
o0Opa3oBaTeNnbHbI
X peCcypcoB
http://school-
collection.edu.ru
[catalog/?ysclid
=lrvixv7it89426
3485

Bubmanoreka
HOK

CO CTapIIUMH U  CBEPCTHHUKAMHU,
OPUHONOBL  y9eOHOM JUCHUIUIMHBL U
CaMOOpTraHU3aIHH. [IpuBneuenue
BHUMaHUS o0ydaromuxcs K
[ICHHOCTHOMY AaCHEKTy H3y4aeMbIX Ha
ypoKax SIBJCHUH, OpraHu3amus ux
paboThl € TIOMy4aeMOH Ha ypoKe
COLIMAIBHO 3HAYUMOM MHPOpMAaLIUEH.

[ToGyxnenue o0yJaromuxcs
coOmolaTh Ha YpOKe OOIIENpPUHATHIE
HOpPMBI IMOBEEHUs, MpaBuUia OOLICHUS
CO CTaplIUMH U  CBEPCTHUKAMH,
INPUHLMIBL y4eOHOM JUCHMIUIUHBI U
CaMOOpPraHu3aIyu. [IpuBneuenue
BHUMaHUs oOyyaroumxcs K
LIEHHOCTHOMY AacCIIEKTy H3y4aeMbIX Ha
ypOKax SBJICHMM, OpraHusanus Hx
paboThl ¢ TmoiIydyaeMOH Ha ypoke
COLIMAJIBHO 3HAYUMOM HHpOpMaLuei.

[ToGyxnenue o0yJaromuxcs
coOM0IaTh Ha YpOKE OOIIENPUHSATHIE
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https://m.edsoo.r
u/7f418886

Enunas
KOJUJICKIIUS

U pOBHIX
O6paBOBaTeHBHH
X pecypcoB
http://school-
collection.edu.ru
/catalog/?ysclid

HOpPMBI TIOBEACHHMS], TPaBUJIa OOIICHHS
CO CTapIIMMH H  CBEPCTHHKAMH,
NPUHIUNBL  yI4eOHOW JTUCHUIUTMHBI H
CaMOOpraHU3aIUH. [TpuBneuenune
BHUMAaHUs o0yJaronmxcs K
[IEHHOCTHOMY AacCIEeKTy H3y4aeMbIX Ha
ypOKax SIBJICHHM, OpraHu3aius ux
paboThl ¢ TmoONMydaeMOW Ha ypoKe

COITMAIbHO 3HAYMMOMW MH(POpPMAITUEH.

=llrvixv7it89426
3485
Bubianoreka [ToOyxnenue oOyuaronmxcs
LHOK coONII0IaTh Ha YpPOKE OOIICTIPUHSATHIC
https://m.eds00.r  HOpMBI HOBENEHHMs, TPaBUIA OOILEHUS
u/7f418886 CO  CTapIUMH W  CBEPCTHHKAMH,
Etsas NPUHIUIBL  yIeOHOW JUCHUIUIMHBI U
S — CaMOOPTaHU3ALIHNH. [IpuBneuenue
DKOI0TrUs COOOIIECTB. U (POBBIX BHUMAHHA 00ydaromuXcs K
9 12 0.5 IIEHHOCTHOMY AacCIIeKTy HW3yd4aeMbIX Ha
DKOJOTHYECKHUE CHCTEMBI 00pazoBaTebHbI .
X pecypeoB ypOKax SBJICHUW, OpraHu3amus uX
http://school- paboTel ¢ TONy4yaeMoOW Ha YypOKe
collection.edu.ry = SOIHATBHO 3HAYUMOU WH(POpMAITHEH.
[catalog/?ysclid
=lrvixv7it89426
3485
10 buocdepa — rimodanpHas 6 bubmuoreka [ToGyxnenue o0ydJaromuxcs



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

11

12

9KOCHCTEMA

UYenosek U OKpyxkaromas

cpena

PesepBHOE Bpems

HOK
https://m.edsoo.r
u/7f418886

Enunas
KOJIJICKIIU S

U pOBBIX
O6paBOBaTeHBHLI
X peCypcCoB
http://school-
collection.edu.ru
/catalog/?ysclid
=llrvtxv7it89426
3485

bubnuoreka
HOK
https://m.edsoo.r

u/7f418886
Enunas

KOJUJICKIIUS
U(pPOBHIX
o0Opa3oBaTenbHbI
X pecypcoB
http://school-
collection.edu.ru
[catalog/?ysclid
=llrvtxv7it89426
3485

coOmoIaTh Ha YpPOKE OOIICTPUHATHIC
HOpPMBI TOBEACHMS, MpaBHiia OOIICHUS
CO  CTapliUMH U  CBEPCTHUKAMH,
OPUHLMIBL y4eOHOW TUCIHUIUIMHBL |
CaMOOpraHu3anuu. [IpuBneuenue
BHUMAaHUs o0yJaronmxcs K
[IEHHOCTHOMY AacCIMEKTy H3y4aeMbIX Ha
ypOKax SIBJICHWM, OpraHu3aius Uux
paboTel ¢ TONTy4yaeMoOW Ha YpOKe
COITMATbHO 3HAYMMOMN MH(POPMAITUEH.

[ToOyxnenue oOyuaronmxcs
coOmolaTh Ha YpOKe OOIIENpPUHSATHIE
HOPMBI TOBEACHHMS], TIpaBHJIa OOIICHUS
CO CTapmIMMH W  CBEPCTHHKAMH,
MPUHIAITE  y9eOHOH JUCIHMILTUHBI |
CaMOOpPraHu3aIyu. [IpuBneuenue
BHUMaHUs o0yyJaromuxcs K
[IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypoKax SBJICHHM, OpraHuzamus ux
paboTBl C TIOJIydaeMOM Ha  YpOKe
COLIMAJILHO 3HAYUMON nHpOopManue.
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OBIIEE KOJIMYECTBO YACOB

102 3 7.5
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounyecTBO 4acoB
No Kour IIpak
ara
n/ Tema ypoka Bce poJL e I/I3I[‘leHI/Iﬂ DJIeKTPOHHbIE U (POBLIE 00pa3oBaTebHbIE PecypChl
HbIE KHe
n ero Y
pador  padort
bl bl
BHOTOITE Kak KOMILIEKCHAS Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoineknus
1 HayKa H KaK 9acTh 1 UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
COBPEMEHHOTO 00IIIeCTBA collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoineknus
2 JKuBbIC CHCTEMBI H MX 1 UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
CBOWCTBA collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
3 YpoBHeBasi OpraHu3aris 1 UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
JKUBBIX CUCTEM collection.edu.ru/catalog/?ysclid=lIrvixv7it894263485
VicTopust OTKpBITHS 1 Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
4 W3yUCHUS KIETKH 1 1 rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
Kreroumas Teopus collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
Meroasl MOJNIEKYJIIPHON U bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas kosutexuums
KJIETOYHOM OUOJIOTHH. dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
TpaxTHyeckas paGota collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
5 1 0.5

«3yyenune MeTo10B
KJIETOYHOM OHoioruu
(xpomarorpadus,
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anekTpodopes,
nuddepeHnraibHoe
HeHTpUyTUpOBaHUE,
ITLIP)»

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-

6 XUMHUYECKU COCTaB KIETKH ; ' -
collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
MuHepaJibHble BElecTBa bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
7 A ———— rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
poib ’ collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Oprannueckue BeniecTna bubnuoreka ITOK https://m.edso0.ru/7f418886 Exunas xomiexius
KIIETKH — OCIIKH. rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
JlaGoparopHas pa6oTa collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
8 0.5
«O06Hapyx)eHHe OEITKOB ¢
MOMOIIbI0 KaYeCTBEHHBIX
peaxkuuii»
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
9 CsoiictBa, K1accuuKarms rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
U QyHKIMH OEITKOB collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKus
10 Opranuyeckue BelecTsa rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
KJIETKA — YTJIEBOJBI collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKkus
11 Opranunieckue BelecTsa dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
KJIETKH — JIMIIHA B collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
12 HyxnenHoBbIE KHCTOTBL. 05 bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas kosutexkuums

JHK u PHK. JlabopaTopHas

dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
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http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

pabora «MccrnenoBanue
HYKJICHHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485

Crpoenne u pynkuun ATO. Bubaunoreka LIOK https://m.edso0.ru/7f418886 Enuuas komtexuust
Hpyrue rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
13 HyKIeo3uaTpudocdaTsl collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
(HT®D)
CexBennpoBanue [JHK. bubmuoreka ITOK https://m.edso0.ru/7f418886 Exunas xomiexius
MeTtoabl FTEHOMUKH, rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
14 TPaHCKPUIITOMMKH, collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
MPOTEOMUKHU
Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
15 MeTozb! CTpyKTYpHOH dpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
Ouonornn collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
16 Tumb! KITETOK. 1H(poBBIX 00pa3zoBaTeIbHbIX pecypcos http://school-
IIpokaproTHyecKas KiIeTka collection.edu.ru/catalog/?ysclid=1lrvixv7it894263485
Crpoenue Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnekuus
9YKAPUOTHYECKON KIIETKH. rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
17 [pakTuyeckas paGora 05 collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
«3yueHne CBOMCTB
KJIETOYHOU MEMOpaHbI»
bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosuiekiys
18 lloBepXHOCTHEIH anmapaT dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
KJICTKH collection.edu.ru/catalog/?ysclid=1lrvtxv7it894263485
19 OHOMeMOpaHHBIC 05 bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosurekius

rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-
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20

21

22

23

24

OpraHOUbI KJIETKH.
[TpakTrueckas pabota
«3yueHune NBUKEHUS
[UTOIJIa3MbI B
PaCTUTEIBHBIX KIETKaX»

ITomyaBTOHOMHBIE
OpTraHOUbl KJIETKU:
MUTOXOHJIPHH, TIIACTU/IBL.
JlaGopaTopHnas pabota
«HccnenoBanue
TUIa3MOJIH3a U
JIeTIa3MOITn3a B
PACTHTEIBLHBIX KIETKAX)

HemeMOpaHHBIC OpraHOUTBI
KJIETKU

Crtpoenue u QyHKIHMH sizipa

CpaBHuTenbHas
XapaKTEpUCTHKA KIETOK
sykapHot. JlabopaTopHas
pabota «M3yueHue
CTPOEHUS KIIETOK
Pa3IUYHBIX OPTaHU3MOBY

AccuMuanus u
JUCCUMWIALIIS — JBE
CTOPOHBI METa00NIN3MA.

0.5

0.5

0.5

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=llrvixv7it894263485

Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
rdpoBbIx 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485

Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnekuus
rdpoBbIx 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485

Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
rdpoBbIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485

bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosuiekius
rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
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Tunsl oOMeHa BEIIeCTB.
JlaGopaTtopHnas pabota
«3yuenue
KaTAJIMTUYECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMIJIa3bl WK
KaTaJasbl)»

DepMeHTaTUBHBIN XapaKkTep
peaxiuii KJIeTOYHOTrO

Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoimeKkus
rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-

META60IISMA. collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
JlaGopaTtopHnast pabora
25 «U3yuenune 0.5
(hepMEHTaTUBHOTO
paclIEIUIeHUs IEPOKCUIa
BOJIOPO/Ia B pACTUTEIBHBIX
Y )KUBOTHBIX KJIETKAX»
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
26 benkn-akTHBaTOPBI M rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
OeNKU-UHTHOUTOPHI collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
27 ABTOTpOGHEIi THIT OOMCHA rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
BEIIECTB collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekiys
28 DOTOCHHTES dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
XeMmocwunres. JlaboparopHas bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekiys
29 pabora «CpaBHEHHE 0.5 unpoBbIx 0OpasosarenbHbIX pecypeos http://school-

nporueccoB (poTocuHTE3a U
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XCMOCHHTE3a»

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485

AHa’poOHBIE OPraHU3MBI.
Bunbr 6poxeHus.

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-

30 JlaGoparopHas paGoTa 05 collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
«CpaBHEHHE IIPOLIECCOB
OpOXEHUS U JBIXaHUS
A5POGHBIE OPraHH3MBL. bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
31 TAB SHEPreTHUECKOTO rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
o6MeHa collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
DHeprus MeMOpPaHHOTO Bubnanoreka LIOK https://m.edso0.ru/7f418886 Enuuas kostexuust
IpaJMeHTa IPOTOHOB. rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
32 Cunres AT®: paGora collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
npoToHHON AT®-cuHTAa3bI
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
33 Peakuun MaTpi4HOro rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
CHUHTE3a collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
34 Tpauckpunmms — U POBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
MaTpuuHblid cuate3 PHK collection.edu.ru/catalog/?ysclid=lIrvixv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnexuus
35 TpaHcIsIHs i €& Tars! UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
KonupoBanue bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekmus
36 AMHHOKHUCIIOT. Poib U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-

pubocom B OMOCHHTE3E
Oenka

collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
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Opranuzanus reHoma y

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-

37
MPOKAPUOT U 3YKAPUOT collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
MOoJIEKyIIApHBIE MEXAHU3MbI bubmuoreka ITOK https://m.edso0.ru/7f418886 Enunas Koytekiius
38 KCIPECCHH FEHOB y rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
YKapHoT
Bupycsl — BHeEKIIETOUHBIE bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas xomnexkuus
(GOpMBI XKHM3HU T rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
0GIIUTraTHBIC TAPa3UTHI collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
39 ' 0.5
[TpakTrueckas padota
«Co3nanue Moaenu
BUpYCa»
BupycHble 3a60/1eBaHIs Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
40 HeIIOBEKA. KUBOTHBIX dpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
. ’ collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
pacreHuit
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
41 Hanorexnonoruu B M poBBIX 00pa3oBaTebHBIX pecypcos http://school-
OMOJIOTHH U MEJIUIIUHE collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKus
42 FCU3HEHHBIH THKT KISTKY rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
Bubmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKkus
43 Marpuunsiii cuntes JIHK dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
44 XpOMOCOMBI. 05 Bubmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoiaeKkus

JlaGopaTtopHnast pabota

dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
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«M3yueHne XxpoMocoM Ha
TOTOBBIX
MUKpOIIpenaparax»

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-

45 Jlenenue KJIeTKH — MHUTO3 ) i .
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Tune! knetok. Kapuokunes bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas xomnexkuus
U [IUTOKHHE3. rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
JlaGopaTopHas paboTa collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
46 «HaOmonenre MUTO3a B 0.5
KJIETKaX KOHUYMKa KOpeIlKa
JyKa (Ha TOTOBBIX
MHKpOIIpenaparax )»
Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
47 Perynsuus »xu3HEHHOTO dpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
LUKJIA KJIETOK collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
48 OpraHu3sMm Kak eHHOe rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
neoe collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
TkaHu pacTeHHH. bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas kosnexkuns
Jla6opatopHas pabora rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
49 «3yuenne TKaueii 0.5 collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
pacTeHun»
Tkanu >KUBOTHBIX U Bubmoreka ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKkus
50 yenoseka. JlaGopaTopHas 05 UQPOBBIX 00pa30BaTENbHBIX pecypcos http://school-

pabora «/3yueHnue TkaHeu
JKUBOTHBIX)»

collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485
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Opranel. CucTeMbI OPraHoB.
JlaGopaTtopHnas pabota

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-

ol «3ydeHne opraHoB 0.5 collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
[IBETKOBOT'O PACTEHUSI»
bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
52 Omopa TeMa OpraHu3MoB rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
53 JIBHDKCHUE OPraHH3MOB rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
54 TIHTaHHE OPraHI3MOB rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
IIutanme MOo3BOHOYHBIX Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
JKHBOTHBIX. rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
95 TnIeBapuTeNbHAS CHCTEMaA collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
YyeJjoBeKa
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
56 JIbIXAHHE OPraHH3MOB rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
57 JpIxaHne MO3BOHOYHBIX UQPOBEIX 00pa3oBaTeNbHBIX pecypcos http://school-
JKMBOTHBIX M YEJIOBEKa collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekius
58 Tpaucmopt BemtecTs y U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-

OpTraHnu3MOB

collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485
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KpOBeHOCHaH cucrema

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-

59 IMO3BOHOYHBIX JKUBOTHBIX M i t -
qelloBeKa collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
60 BhinelIeHUE Y OPraHu3MOB rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
61 3ampHTa y OpraHu3MoB rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
Bbubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
62 MMMyHHas cucTema rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
YeJI0BEKa collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
Bbubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
63 Pasnpaxumocts 1 rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
peryJisus y OpraHu3MoB collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
T'yMopanbHas peryismus u Bubnuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnekuus
64 SHIOKPHHHAS CHCTEMA rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
KUBOTHBIX 1 Ye/OBCKa collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xoneknus
65 DopMBI pa3MHOXKEHHUS rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
OpraHu3MoOB collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekius
66 TT0710BOE PA3MHOKEHHE U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
67 Meiios bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosurekius

rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-



https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
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collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485

l'amerorenes. O6pazoBanue
H pa3BUTHC ITOJIOBBIX
kieTok. JlaboparopHas

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

68 pabora «3ydyenwue 0.5
CTPOEHHUSI MOJIOBBIX KIIETOK
Ha TOTOBBIX
MUKpOIIpenaparax»
Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoIaeKus
69 MHpuBuyallbHOE pPa3BUTHE dpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
OpPraHM3MOB — OHTOI'CHE3 collection.edu.ru/catalog/?ysclid=IlIrvixv7it894263485
Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoIaeKus
70 3aKsaJka OpraHoB M TKaHEH 1 poBbIX 00pa3oBaTenbHBIX pecypcos http://school-
13 3apOJIBIILIEBBIX JTUCTKOB collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
Pocr u pa3zeutne bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas kostexuns
JKUBOTHBIX. JlabopaTopHas umpossIx 0OpasoBatenbHbIX pecypeos hitp://school-
pabota «BblsiBeHHe collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
& MIPU3HAKOB CXOJICTBA 05
3apOJbIIel TO3BOHOYHBIX
JKUBOTHBIX)
Pa3zmHoxeHue u pazButue Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
pactenuii. JlaGopatopHast rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
72 paboTa «CTpoeHHe OPraHoB 05 collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Pa3MHOKEHHUS BBICIIUX
pacTeHun»
73 Hcropus cTaHOBIICHHS U bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas kosutexkuums

Pa3sBUTHUA TCHETUKU KaK

dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
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HayKu

collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

OCHOBHBIE TTIOHATHSA U
CHMBOJIBI T€HETUKH.
JlaboparopHas pabota

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
rdpoBsIX 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

74 1 0.5
«Ipo3ouna kak 00BEKT
T€HETUYCCKUX
HUCCIIENOBAHUN)
3aKOHOMEPHOCTH bubnuoreka ITOK https://m.edso0.ru/7f418886 Exunas xomiexius
HACJIENOBAaHUS IPU3HAKOB. 1 poBbIX 00pa3oBaTeNbHbBIX pecypcoB http://school-
MoHoruGpuaHOe collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
CKpCIIUBaHHE.
75 [TpakTrueckas pabota 1 0.5
"N3yueHune pe3ynbTaToB
MOHOTHOPHIHOTO
CKpEIIUBAHUS Y
Jpo30¢uiIs"
LUTONOTNYECKHE OCHOBBI Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
76 MOHOTHOPHITHOTO 1 UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
CKpeIHBAHKS collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
AHaIH3UpYIOLIEe Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
77 ckpenmpanue. Herommoe 1 rdpoBbIx 00pa3oBaTenbHBIX pecypcoB http://school-
JOMHHHUPOBAHHE collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
Jurubpunxoe bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekmus
CKpellUBaHuUeE. U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-
IMpakTHueckast pabora collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
78 P P 1 0.5

«3y4yeHue pe3yabTaToB
JTUTHOPUTHOTO
CKpEITUBaHUS Y
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JPO30(HITBD»

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoimeKkus
rdpoBbIx 00pazoBaTenbHBIX pecypcos http://school-

79 JTUTHOPUTHOTO ) i -
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
CKpEITUBaHUS
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoimeKkus
80 CuerieHHOE HaclIeI0BaHHE rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
NPHU3HAKOB collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
81 XpoMOCOMHast TeOpHst UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
HacjlaeACTBEHHOCTU collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
82 FeneTHKa o HI/I(l)pO-BI)IX 00pa3zoBaTeIbHBIX pecypcos h1_:tg://sch00|-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubnuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoneknus
83 I'eHOTHII KaK LeTOCTHAS U POBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
cucTema collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
TeHeTHUECKHMil KOHTPOID Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
84 Da3BUTHS PACTEHHI, I_[I/I(pr-BI)IX 00pa3zoBaTeIbHBIX pecypcos h'_[tg://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
SKUBOTHBIX U 4eJIOBEKA
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
85 N3MeHYHBOCT PU3HAKOB. UQPOBBIX 00pa3oBaTeNbHBIX pecypcos hitp://school-
Bunel nsmeHunBoCTH collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKkus
86 Monndukannonnas dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
U3MCHYUBOCTh collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
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Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485

«Hccnenosanue

87 3aKOHOMEPHOCTEH 0.5
MO (PUKAITMOHHON
U3MeHYHUBOCTH. [locTpoeHue
BApUALIMOHHOTO psijia U
BAapUALIMOHHON KPUBOM»
I'enoTunuueckas Bubnuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoneknus
W3MEHUYHUBOCT. rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-

88 KoMGuHaTHBHAS collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
M3MEHYHUBOCTH
MyranuonHnas Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
U3MEHUYMBOCTb. UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-

89 IpaxTHaeckas paboTa 05 collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
«MyTanuu y 1po30¢uIsl '
(Ha TOTOBBIX
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTHU Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
MyTalMOHHOTO POLIECCa. rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-

90 DIIHreHeTHKA W collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
SIUTEHOMHKA
I'eneTnka yenoBeka. bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekius
I[IpaxTuyeckas paboTa U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-

91 «CocTaBiIeHe 1 aHaIn3 0.5 collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
POIOCIOBHOM»

92 MeTo b1 METUITMHCKOM bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekiys

T'CHCTUKHU

rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-
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collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485

3HayeHnEe MEIUIINHCKOM
TEHETUKU B

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-

93 TIPEOTBPALLCHHH 1 collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
JICYCHUH TeHETUYCCKUX
3a00JIeBaHUI YeI0BeKa
OCHOBHBIC ITOHATHUS bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
ceneknun. JlaboparopHas rdpoBeIX 00pa3oBaTenbHbIX pecypcos http://school-
. oveplid= ;
o pabora «3ydenne CO?TOB 05 collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
KYJIbTYpPHBIX PACTEHUU U
MOPOJ1 IOMAIIIHUX
JKMBOTHBIX»
Metoabl ceneKInoHHOU Bbubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
pabotsl. JlabopaTopHas rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
95 pabora «/3yueHHE METOI0B 0.5 collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
CEJIEKLIUU PACTEHUI»
JlocTrkeHus CeNeKIINn Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
pacTeHHii ¥ KUBOTHBIX. rdpoBeIX 00pa3oBaTenbHbIX pecypcos http://school-
96 IpaxTHaeckas paboTa 0.5 collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
«IIpuBUBKa pacTeHUI»
CoxpaHeHHe, U3ydeHHe 1 bu6mmorexa LIOK https://m.eds00.ru/7f418886 Enunas xomnekius
97 HCHOB30BAHME rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lIrvixv7it894263485
TEHETUYECKUX PECYPCOB
buorexHonorus kak Hayka u bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosuiekiys
0Tpacib MPOU3BO/ICTBA. UQPOBBIX 00pa30BaTENbHBIX pecypcos http://school-
08 [paxTideckas paboTa 05 collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485

«M3y4yeHne 00HEKTOB
OMOTEXHOJIOT U
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http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
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OcHOBHbIE HaNpaBICHUS

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-

99 . 1 0
CHUHTETUYECKOH OHosIorun collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
100 XpoMocoMHast i TeHHast 1 rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
VHKECHEPUS collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoIaeKus
101 Menmnmunckue 1 M poBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
OMOTEXHOJIOTHH collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
PesepBHBIi ypOK.
102 [ToBTOpenue, 06001ICHNE, 1
CHCTEMAaTH3aIus 3HaHUU
OBILIEE KOJIMYECTBO YACOB 15
10 ITIPOIT'PAMME 102
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KoanuecTBo 4acoB

11 KJIACC

No Kour IIpak
ara
n/ Tema ypoka Be E:;]eb IT:I:ec I/I3§‘leHI/Iﬂ DJIeKTPOHHbBbIE U (POBLIE 00pa3oBaTebHbIE Pecypchl
n ero
pabdor  pabGort
bl bl
bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
1 OBojrornonHas teopus . 1 UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
Hapsuna collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
JIBIIKYILHE CHUIBL bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
2 SBOJIOLMAN BUIOB 110 U 1 rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7i
Tapenmy llect du.ru/catalog/?ysclid=IIrvtxv7it894263485
Bopb6a 3a CyLIecTBOBaHHe Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKus
3 CCTECTBEHHEI 1 1 rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
HCKYCCTBEHHEIH 0T60P collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
®opMHEpOBaHHe Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
4 CHHTETHHECKOH TeOpHH 1 1 rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
- collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
Tarbl SBOMOIHOHHOTO Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
5 MPOTIECCa: MHKPOBOTIOLHIS 1 dpoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-
H MBKPOSBOJTONHS collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
TMomymsiuus — Bubmmorexa ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKkus
6 SeMEHTapHAS €IMHHIA 1 dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-

9BOJJIIOIIMH

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
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3aK0H r€HETHYECKOTO

paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=lrvixv7it894263485

7 05
pabota «BrIsiBIIeHHE
W3MEHYMBOCTH Y 0cO0ei
OJHOTO BHJIa»
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoiaeKkus
8 OneMeHTapHbIe YaKTopbL UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
9BOJIIOLIUU collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
DddeKT OcHOBATEISL. Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
9 Sbext GYTHUIOUHOro UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
FOP/IBIIIKA collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
Murpauyu. M3onsaumumn Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
TOMYIAIMiA: dpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
10 reorpaduuecka, collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
OuoJstoruyeckas
EcTecTBeHHbIi 0T60p — Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
11 HaNPaBSIONIHIT (haKTop rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
SBOJIOLIH collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKus
12 TTonoBoii 0T60p rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lIrvixv7it894263485
[TpucnocoO0neHHOCTh Bubmmoreka LIOK https://m.edso0.ru/7f418886 Enuwas kostexkuust
OPraHU3MOB KaK pe3yybTaT UQPOBBIX 00pa30BaTENbHBIX pecypcos hittp://school-
13 MHKDOSBOJOLIHH. 05 collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485

JlaGopaTtopHnast pabota

«3yuenune apomopdo30B u
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WIM0AJAlTALUN Y paCTCHUI
U >KUBOTHBIX)

14

15

16

17

18

19

[Tpumeps! mpucnocobneHnit
y OPraHu3MOB:
Mophosornueckue,
¢duznonoruueckue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTopHnas pabota
«[IpucnocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEIIbHAS
1[EJIECO00PA3HOCThY

Bun, ero kpurepuu u
cTpykTypa. JJabopaTopHast
pabora «CpaBHEHHE BUIOB
10 MOP(}OJIOTUIECKOMY
KPUTEPHIO)

CrpykTrypa Buza

Bunoob6pazoBanue kak
pe3yabTaT MUKPOIBOIIOIIH

CBs13b MUKPOIBOJIIOIIUU U
SIUIEMHAOJIOTUI

MakposBonronus.

0.5

0.5

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485

Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
rdpoBbIx 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485

Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
rdpoBbIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvixv7it894263485

Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnexuus
rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekmus
rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosuiekiys
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ITaneonronorunuyeckue
METO/Ibl U3YUCHUS
3BOJIIOIUHU

rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485

buoreorpaduueckue

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-

20 METO/IbI U3yYCHHUS ) i .
SBOJIOLIHN collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
OMOpPHOTIOTHYECKUE U bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas xomnexkuus
CPaBHHTENILHO- rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
21 MOP]OIOrHYECKHE METOIbI collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
W3Y4YEHUS HBOJTIOIIUN
MonexynspHo- bu6nmoteka LIOK https://m.eds00.ru/7f418886 Enunas komnexkuus
FE€HETUYECKHUE, rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
22 GHOXHUMMYECKHE 1 collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
MaTEeMaTUYECKHE METOIbI
W3Y4YEHUS HBOJTIOIIUN
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
23 Ob1ye 3aKOHOMEPHOCTH rdpoBeIX 00pasoBaTeNbHBIX pecypcos http://school-
SBOJIIOLHH collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
AJaNTHBHAS PaiHALHSL. Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnekuus
24 HepaBHOMEPHOCTb TeMIIOB rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
SBOTOLHH collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Hay4Hble THIOTEbI Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
o5 MPOHCX OIKICHHST FKH3HH Ha UQPOBEIX 00pa3oBaTeNbHBIX pecypcos http://school-
Jemie collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekiys
26 JoHay4HBIC IPEACTaBICHHUS U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-

0 3apOKACHUU KU3HU

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
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OCHOBHBIE dTAIIBI

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-

27 .
HEOPTraHNYECKOU DBOJIFOLINHN collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
28 ['nnotessl 3apokaeHUS 1 poBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
JKU3HH collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
Ucropus 3emiii 1 MeTOAbI bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
e€ uzydenus. JlaboparopHas rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
pabota «M3yueHue u collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
29 0.5
OTMCaHUE UCKOIAEMBbIX
OCTaTKOB JAPECBHUX
OpPraHU3MOBY
Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
30 Havanprble STarnsl 1 poBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
OPraHMY€CKOM SBOJIIOLMU collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
31 DBOMIOLHUS SyKAPHOT rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
OCHOBHBIE 3TaIIbI bubnuorexa ITOK https://m.edso0.ru/7f418886 Exunas xomiexuus
SBOJIIOLUH PACTUTETHLHOTO rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
mupa. [TpakTiyeckast collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
32 ' 0.5
pabota «3yuenue
0CcOOEHHOCTEH CTpOCHHUS
pacTeHuM pa3HbIX OTAEIIOB)»
Bubmmorexa ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKkus
33 OcHOBHBIE JTalbI 1 poBbIX 00pa3zoBarebHbIX pecypcos http://school-

OBOJIIOIMHA JKUBOTHOI'O MHUpa

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
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DBOIIOLNSA KUBOTHBIX.
[TpakTrdeckas padoTa

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-

34 «3ydenne ocobeHHOCTE 05 collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
CTPOEHHUSI MO3BOHOUYHBIX
JKUBOTHBIX)
bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
35 Passurtne xusHu Ha 3emie rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
I10 ApaM U Iepruoam collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
MaccoBble BHIMUPAHUS — bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
36 KOTIOTHUECKHE KPH3HCHI rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
IpomIoro collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
CoBpeMeHHBbIit bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
37 SKOJOTHUCCKHI KPH3HC, €ro rdpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
0COGEHHOCTH ’ collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKus
38 CoBpemenHas cucrema rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
OPraHUYeCKOro MpOIIIOTro collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
OCHOBHEIE Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKus
39 CHCTEMATHHECKHE FPYTIITBI rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
OpTAHHMOB collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
40 AHTPOIIONOTHs — HAYKa O dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
YeJI0BEKE collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekius
41 Pa3BuTHe npe/icTaBICHUH O dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-

MPOUCXOKACHUUN YCIIOBCKA

collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485
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MecTo yenoBeka B CUCTEME
OpPraHU4eCcKOT0 MHpA.
JlaGopaTtopHnas pabota

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=lrvixv7it894263485

42 «M3ydenne ocobeHHOCTEH 0.5
CTPOCHHUSI CKeJeTa
YeJIOBEKA, CBI3aHHEIX C
MPSIMOXOXKICHUEM )
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoimeKkus
43 JBroKyiiue cuibl UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
aHTPOIIOreHE3a collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
CooTHoOILIEHHE Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoinekuus
OHOIOTHYCCKUX U UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
4 COLMATBHBIX (haKTOPOB B collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
AHTPOIIOTCHE3E
Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoIaeKus
45 OcHoBHbIE CTaguH 1 poBLIX 00pa3oBaTeNLHBIX pecypcos http://school-
aHTPOIIOTeHE3a collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKus
46 Haneorenernka u 1 poBLIX 00pa3oBaTeNLHBIX pecypcos http://school-
MaJICOTCHOMHKA collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
47 OBOIIOLHSI COBPEMEHHOI'0 rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
YCIOBCKA collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
YenoBeueckue pachl. Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKkus
18 I[TpakTuueckas padboTa 05 UQPOBBIX 00pa30BaTENbHBIX pecypcos http://school-

«3ydeHne 3K0I0rH4eCKuX
ajanTanui 4eroBeKay

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
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bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus

49 MesxaucuuimHapHbie UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
METO/IbI aHTPOTIOJIOT MU collection.edu.ru/catalog/?ysclid=IlIrvtxv7it894263485
bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
50 3apoKICHHUE U Pa3BUTHE rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
9KOJIOTMH collection.edu.ru/catalog/?ysclid=lrvixv7it894263485
MeToanl SKOIOTHH. bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KomaeKus
Jla6opatopHas pabota rdpoBeIX 00pa3oBaTeNbHBIX pecypcos http://school-
51 «3yueHne METOOB 05 collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
9KOJOTHYECKUX
HCCICA0BaHUI
bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
52 3Ha4YCHHE SKOIOTHYECKHX 1 poBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
3HAHHUU JUIS YETIOBEKA collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKus
53 Skonoruueckue hakTophl rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
AbGuotnueckue GpakTopsl. Bu6aroreka LIOK https://m.edso0.ru/7f418886 Enuuas kostexuust
CBeT KaK AKOJIOTHYeCKHUil rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
daxrop. JlaGopaTopHas collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
54 pabota «BrisiBIeHUE 0.5
npucnocoOiIeHni
OpPraHU3MOB K BIUSHUIO
CBETa»
AGuoTHuecKHe (aKTOPBL Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKkus
55 Temmeparypa KaK 0.5 dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-

AKOJIOTUYECKHH PaKTop.

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
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JlaboparopHas pabota
«Bp1sBICHUE
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
TEMIIepaTyphbi»

AlGuotnueckue GakToOpHbI.
BnaxxHocTts Kak
9KOJIOTUYECKHH (PaKTop.

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=llrvixv7it894263485

56 JlaGopaTopHnas pabota 05
«AHaTOMHUYECKHE
0COOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUS
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekuus
57 Cpenpr oOuranus UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
OpraHu3MOB collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
58 BHOTOTHUECKIE PHTMBI UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
59 JKusHeHHbBIE pOPMBI UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
OpraHu3MOB collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoiaeKus
60 BroTHueckue haKTopsi U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
Y T —— Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas koiaeKkus
61 B3aMMOEHCTBHI s dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-

CYILECTBOBaHUS

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485
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OpraHU3MOB B cpefie

obuTanus
DKOIOIMUYECKHE bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
62 XapAKTEPHCTHKH rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
MOMy/ISIHH collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
OCHOBHBIE ITOKa3aTreiln Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoiaeKkus
MOMY/ALMH: YMCIEHHOCTD, rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
63 [LUIOTHOCTb, BO3PACTHAS U collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
MOJIOBAsI CTPYKTYpa
OCHOBHBIE ITOKa3aTeIn Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoinekuus
TOMYJIAIMH: POKIAEMOCTb, UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
64 [IPUPOCT, TEMII pOCTa, collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
CMEPTHOCTh, MUTPAIlUU
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
65 DKoJIOru4ecKas CTpyKkrypa UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
MOIYJISIUN collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnexuus
66 JlnHaMuKa MOy U e€ UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
perynanus collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Kpusbie pocTa Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnexuus
67 YHCIEHHOCTH TIOMYJIAIHH UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
KpHEBHIC BEDKHBAHHA collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
DKonoruyeckas HUIIA BUJA. bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosiekmys
JIabopatopHas pabora UQPOBEIX 00pa3oBaTeNbHBIX pecypcos http://school-
68 «IIpHCIIOCOBICHHS CEMSTH 0.5 collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
pacTeHUM K pacCeIeHHUIO»
69 Bun xak cucrema bubnuorexa ITOK https://m.edso0.ru/7f418886 Enunas xomuiekiys
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MOIYJISIU A

3aKOHOMEPHOCTH

rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485

Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoiaeKkus
rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-

70 MOBEJICHUS U MUTPAIHid ) b -
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
JKUBOTHBIX
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoiaeKkus
71 Coo0mecTBO OpraHu3MOB rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
— OuoneHo3 collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoineknus
72 DKocHCTeMa KaK OTKPBITAs UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
cucrema collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
KpyroBopoT BELIECTB 1 Bbubnmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
73 IOTOK SHEPIHH B UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
KOCHUCTEME
Bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
74 OcHOBHBIC ITOKa3aTenNn rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
3KOCHUCTEMBI collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKus
75 DKOTOTHUECKHE THPAMHTBI rdpoBeIX 00pasoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKkus
76 Wsmenenus coobmiecTs — dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
CyKLeccuu collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
77 IIpupoaHBIE S5KOCUCTEMBI. bu6mmoteka LIOK https://m.eds00.ru/7f418886 Enunas kosutexkuums

DKOCHUCTEMBI 03€p U PEK.

dpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-



http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

DKocucTeMbl MOpEN U
OKEaHOB

collection.edu.ru/catalog/?ysclid=llrvixv7it894263485

[TpupoaHbIE SKOCUCTEMBI.

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KomaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-

78 DKocHCTEMBI TYHAP, JIECOB, i i -
. collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
cTenei, MyCThIHb
Bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoiaeKkus
79 AHTPOIIOTreHHbIC rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
9KOCHCTCMBI collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
YpO0IKOCHCTEMBL. Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoinekuus
IpakTuueckas paboTa dpoBeIX 00pa3oBaTenbHBIX pecypcos http://school-
80 «M3yueHue 1 onucaHue 0.5 collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xoinekuus
(OpPMUPOBAHUSA OCHOBHBIX rdpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
81 B3aMMOJIEHCTBHIA collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
OpPTraHU3MOB B IKOCUCTEMAX
Mexanusmbl BO3aeHCTBUSA Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonnexuus
3arpsA3HEHUl pasHbIX THIIOB UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
Ha CyGOPraHN3MEHHOM collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
82 ’
OpTraHU3MEHHOM,
MOMYJISIIMOHHOM U
HKOCHCTEMHOM YPOBHSX
Buocdepa — bubmuotreka IIOK https://m.eds00.ru/7f418886 Enunas xosuiekiys
83 obIIeruIaneTapHAs U POBEIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
000J1049Ka 3eMIIH
84 VYuenue B. U. Bepnaackoro bubmuoreka IIOK https://m.eds00.ru/7f418886 Enunas xosurekius

o Ouocdepe

rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-
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collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus

85 3aKOHOMEPHOCTH rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
CyIllecTBOBaHUs OMOCheEpsI collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
386 KpyroBopoTs! BeiecTs u rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
OHMOreoXMMHUYECKHE LIUKIIBI collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekus
87 30HaIBHOCTE OHOCHEPEL. rdpoBeIX 00pazoBaTeNbHBIX pecypcoB http://school-
OcHoBHBIE OMOMBI CYIIIN collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmuoreka ITOK https://m.edso0.ru/7f418886 Ennnas xonekuus
38 VeToiunBocTs GHOCHEpHI UQPOBBIX 00pa3oBaTENbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
89 OKOJIOTHYECKHE KPU3UCHI 1 UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
X TIPUYNHBI collection.edu.ru/catalog/?ysclid=lIrvtxv7it894263485
Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
90 BospeiictBue yenoBeka Ha UQPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
ouochepy collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
AHTPOIIOrE€HHOE Bubmuoreka ITOK https://m.eds00.ru/7f418886 Ennnas xonneknus
p
BO3JIEMCTBHE HA rdpoBbIx 00pazoBatenbHbIX pecypcos http://school-
o1 PACTHTEIBHBII 1 KUBOTHBIN collection.edu.ru/catalog/?ysclid=IlIrvixv7it894263485
MHUP
92 Oxpana IpHpOIE! Bubmoreka ITOK https://m.edso0.ru/7f418886 Ennnas koiaeKkus

rdpoBbIx 00pazoBarenbHbIX pecypcos http://school-
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collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485

93

OcCHOBHbBIE IPUHIIUTIBI
YCTOHYHBOTO Pa3BUTHUSA
YeJI0BEYEeCTBA U MIPUPOJIbI

bubmmoreka ITOK https://m.eds00.ru/7f418886 Ennnas KoaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485

94

Pammonansnoe
MPHUPOJIOTIONH30BAHUE U
COXpaHCHHE
OHMOJIOTHYECKOTO
pazHooOpa3us 3emiu

bubmmoreka ITOK https://m.edso0.ru/7f418886 Ennnas KoaeKus
rdpoBsIx 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485

95

96

97

O6006menne o Teme
«MuKpo3BOIIIOLIUA U €€
pe3yJIbTaThl»

O00011IEHNE 10 TEME
«MakposBoJIIOLIUS U €€
pe3yJIbTaTh»

O00011IEHNE TT0 TEME
«[IpoucxoxaeHue u
pa3BUTHE KHU3HH Ha 3eMIIe)

98

O00011eHNE 110 TEME
«ITpoucxoxeHue yenoBeka
— QHTPOIIOT€HE3»

99

O00011eHNE 110 TEME
«IKOJIOrus — HayKa O
B3aMMOOTHOIICHUAX
OpPTraHU3MOBY

100

O0001IEeHME 10 TEME
«Opranusmsl 1 cpeaa
obuTaHMUs»
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O00011IEHIE IO TEME

101 «IKOJIOTUSI BUIOB U 1
TIOMYJISIIIA
O06o01IeHHE 110 TEME
102 «buocdepa — rmodanpHas 1
HKOCHUCTEMAa»
OBILIEE KOJIMYECTBO YACOB 75
I10 ITIPOIT'PAMME 102 '







