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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  I1IeJIeil, colepKaHusi, pe3yibTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke 0MoIOrnu, €€ 3HAYCHUH B MMO3HAHUM KUBOM MPUPOJLI U 00ECIICYCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Owuonoruum Aa€T NpeaCTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUA OOYHAIONIUXCS CpeJACTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 paslieJaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKU 0Opa30BaTEIHLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yYarOIIMXCA.

B nmnporpaMmMme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled MNpUpOIHON cpeje.
[TosTOMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUHN O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJIA PEIICHUSI IPUKJIAIHBIX 3a7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1€JIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH NPUPOJHON Cpene, aHaiamu3a
BIIMSHUSL XO3SMCTBEHHON AESTEIbHOCTH YEJIOBEKA HAa COCTOSHHUE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH



yuebHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOIAUMOCTBIO 0OecIeUeHUs
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO OHOJOTHYEeCKOrO
oOpa3oBaHMs, KOTOpas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYYaIOIIUXCS
CIIOCOOHOCTH aJIalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, pacIIMpsieT U 0000IIaeT 3HaHUSI O KUBOUM mpupoje, e
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
YKU3HH, YKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenne 6momorun odecrneynBaeT yciuoBus s (pOpMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE MOJIOKEHHSI O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE [UJIS
dopMupoBaHus OOIIEeH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TNPaKTUUECKOW AesitenbHOCTH. Oco00e MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYeCKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUsT 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HAy4YHOTrO TNO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«OBONIOLMS KUBOU NPUPOJBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJI30BaTh 3TU 3HAHMS I TPAMOTHBIX JECHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIMMHUCS CHCTEMbl 3HAaHUHW O OUOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3allMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISI0B, MJAEH U MOAXOAOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHoOM obnacTu «EcTtecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CpETHET0 00IIero o0pa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

Peanuzanus yueOHOU porpaMMbl 00eciedrBaeTCsl yueOHBIMU TOCOOUSIMU:

buonorus: 10-i knacc: 6a30BbIid ypoBeHb: yueOHUK/ B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. PyonoB [u ap.]; nox pen. B.B. Ilaceunuka. — 5-e uzn., crep. —
Mockaga: [Ipocsemenune, 2023. — 223, [1] c.: un. — (JIunus xu3Hn).

buonorus: 11-i knacc: 6a3oBbIi ypoBeHb: yueOHUK/ B.B. Ilaceunuk, A.A.
Kamenckuit, A.M. Py6noB [u ap.]; mox pen. B.B. Ilaceunuka. — 5-e uzn., crep. —
Mockaga: [IpocBemenue, 2023. — 223, [1] c.: un. — (JIuaus xu3Hn).



COILEPKAHUE YYEBHOI'O IPE/IMETA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdeMoHCTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeET u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJEKYJISIPDHBIN, KIETOYHBINA, TKAHEBBIM, OPraHU3MEHHbIA, MNOMYJAIIMOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoC(epHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB M CTPOCHUE KIETKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BeleCcTB B KkieTke. lloanepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmeHTHl — Ouosiormdyeckue Kkartanusatopel. CrtpoeHue (epmenTa:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuu@uuHoct. KodepmenTsl. ButamMuHbl.
OTmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.



YrneBonpl: MoOHOcaxapunbl (TJIIOKO3a, pubo3a W Ae30Kcupru003a),
aucaxapuabel  (caxapo3a, JaKTo3a) M MoJIMcaxapuibl (Kpaxmas, TJIHKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeornasr — MoOHOMeEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — npuMep B3aUMOIEUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUYECHHS KIETKH.

Knerka kak wnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranHounbl kietku: OIIC, anmapart ['ombmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Bunbl mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», «CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOeHUE >KUBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUYECKOU KIIETKHY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHUE Ui TMPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONIpPEMapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHume KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pPACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuznenesiTeJJLHOCTH KJIETKH.

OOMeH BemecTB, WM MeTa00M3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTpO(HBIN U rerepoTpodHbiii. Pons dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A JIs KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUCHHE XEMOCHHTE3a IS
YKU3HM Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTalbl SHEPreTUYECKOro OOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHeTuueckoil MHPoOpMauuMu B KJIETKE. ['€HETHYECKHid KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiuta gyenoseka (BUY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konbuos, JI. . UBanoBckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunrtes», «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monaenu-anmnkauuu «Yasoenue IHK w Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u mMuTos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkamus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiou eIl W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Buel Oecrnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHWE OJIHO- KW MHOTOKJIETOYHBIX,
CIIOpo0Opa30BaHKE, BETETATUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buosiornueckuii CMbICT |
3Ha4YEHUE MeHo3a.

["ameToreHes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOI'CHE3.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK U crepMaTo30uaoB. OmIogoTBOpPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pas3BuTHEe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHoreHne3. [loctamOpuoHanbHOe pazButHe. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsiMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOZICTBa.

Poct u pa3Butue pacreHuii. OHTOreHe3 I[BETKOBOT'O PACTEHUS: CTPOCHHUE
CEMEHH, CTAJINM PA3BUTHSI.



JlemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «IIpsmoe n HenpsiMoe pa3BUTHE», «I'ameToreHes y MIEKONUTAIOIUX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CnepMaTo30uIbl
MJICKOIIUTAIOIIETOY, «SIHleKIeTka MieKonuTaouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHash MOJeNb-alIuIuKanus «/leieHue KIeTKW», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGopatopuas pabora Ne 4. «M3yueHuwe CTpPOCHHSI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKHU. MicTopus pa3BUTHs T€HETUKUA. POIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAaHOBJICHUH TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETHUKU. MeETOolbl TEHETUKH (THOPHUIO0JIOTHYECKUM,
LIUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHEeTHUECKUil). (OCHOBHBIE TI'€HETHYECKUE
MOHATHSA. [ eHeTHUecKass CUMBOJIMKA, UCTIOJIB3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonoruOpuiHOe CKpelllMBaHWEe. 3aKOH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMOTO  HaCJeAOBaHUS
npu3HakoB.  lluToreHeTM4yecKHe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBAHUS
JIJISL OTIPE/ICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLECTJICHHOMY HAcCJICIOBaHUIO T€HOB. HapyllleHrue CuensjieHusi reHOB B pe3yJbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeieHne moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['oMorameTrHele W TeTeporameTrHsie opranusmbl. HacimenoBanue
MIPU3HAKOB, CIECTUICHHBIX C MOJIOM.

N3menunBOCTh. BHIBI NK3MEHUMBOCTHU: HEHACJIEACTBCHHAS U HACJIECTBCHHAS.
Ponb cpenpl B HeHacJIeJCTBEHHOM U3MCHYUBOCTHU. XapaKkTepucTUKa



MOIU(PUKAITMOHHON U3MEHYUBOCTU. BapualimoHHbIi ps 1 BapualliOHHAs KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peaknmu. CBOMCTBA MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
U3MEHUYMBOCTA. MyTarmoHHast U3MEHUIUBOCTh. Kimaccudukamnus MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U npuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum denoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBEKa: T€HEeaOTMYECKNUM, OM3HEIIOBBIHA, IINTOT€HETHYECKHUHM, OMOXMMHUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[MI[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUS 4YEJIOBEKA: TEHHBIE OOJE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPEIpacnoyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYECHUS T€HETUIECKHUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHUE MW €r0
LHATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluBaHHEY,
«uTomoruyeckue OCHOBBI  JUTHOPHUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanuonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas U3MEHYUBOCThY.

O6opynoBanue: MojaeNUu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanuey», «llepexpéct
XpPOMOCOM», MHMKPOCKOI M MHUKporpemnapatr «Jlpo3oduna» (Hopma, MyTaluu
(GhopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moCeBHOW.

JlaGopaTopHblie ¥ NpakTUYeCKHE PadoThI:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUHOTO CKPEIUBAHUS y TPO30(MIBI HA TOTOBBIX MUKPOIIPEIapaTax.



JlabopaTtopnas padota Ne 6. «3yuenne MoauuKamoHHON U3MEHIUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MpOLECC. 3apOKICHUE CEIIEKINUA U TOMECTHKALHS.
Yuenne H. . BaBumoBa o0 1eHTpaXx IPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbI MPOUCXOKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM PACTEHMM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpoACTBEHHOE
cKkpenuBanue — HUHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtuOpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHWM, >KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHkeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHHUE PACTECHHM.
KiloHHpOBaHWE BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBaHoBay,
«lomumnongus», «OOBEKTHI OuUOTEeXHOJNOTUW», «KieTouHnble KyabTypel U
KJIIOHUpOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CENEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».



11 KITACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnochbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBoMONUU. [lameoHTONOrMYECKUE: TOCIIEN0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOM JICTOMHUCH, TMEPEXOJHbIE (HOPMBIL.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrMYecKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHIIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuna. lIpeanochUlKM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIME CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosrorus. [lomymnsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBuxynie cuibl (pakTopbl) SBONIONUM BUJIOB B IpHpojae. MyTallMOHHBIHI
Ipolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M3oisnmst 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boironuu. Ilpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTaII|H.

Bun wu  BugooGpazoBanue. Kputepunm Buzpa. OcHOBHbBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBonorusi. PopMbl  IBONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napauienbHas. HeoOpatuMocTs 3BOJIOLUY.

[IpoucxokIeHHE OT HECNEeNHATM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromast
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabmunps! 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOPY», «MHOTO00pa3ue COpTOB PaCTECHUI»,
«MHuoroob6pasue opoJg JKUBOTHBIX», «Tommynsuumy, «MyTaunoHHas



U3MEHYHUBOCTHY, «Apomopdo3b», «Unuoamanramumy, «OOmIas mereHepanusy,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DopMbl COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHblie U NpakTUH4YecKUue padoThbI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoIMU. HavyanbHbie 3Tanbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickass spa u €€ TMepuoabl: KEeMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENILHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.



DBOJIIOIMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHUu o
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHus anTpororeHe3a. CxoncTtBa u
pa3linuus YeI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUI Tpya, MBIIILICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMenbii, YemoBek mnpsaMoxomsuumid, YenoBek HeaHACPTAIbCKUN, UYemoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

Yenoseueckue pacel. OCHOBHbIE  OONBIIME  pachl:  €BPOMEOUAHAS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3uarcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4e€IOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHUe COJNHEUHON cucTeMbl», «Pa3zButue
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPENIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAaHbOHIIA), CIENKH WIIU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas Ta0numa, Kouiekuusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYEecCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.

DKoJIOrus KaK HayKa. 3a7a4yd U pa3Aeibl SKOJIOTruU. MeToabl SKOJIOTHYECKUX
UCCJIEI0BAHNI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenbl oOMTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccuduxamuss sxomorndeckux (HakTOpPOB:
abnotnyeckue, OWMOTHYECKHME U AaHTPOIOTreHHble. JIeHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMOJICCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HAue€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnbie 30Hb1 3eMuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «Ilumesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pPacTEHUI».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucreme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. (CBONCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.



[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€P U pEK. JKOCHCTEMA XBOMHOTO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycToWuuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rII00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (Yriaepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuecTBo B 6Mochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUS B Orocdepe.
['mo0anbHbIE IKOJIOTUYECKUE TPOOITIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJNb30BaHuE. JlocTuxkeHus
OHOJIOTHUY U OXpaHa MPUPOJIBI.

JlemoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeiIIass cocTaBisIOIIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3¢dexT», «DPakTopsl
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJeb-anmuivkanus « Tunuunaeie OMOLIEHO3bI», TepOapuii
«PacturtenbHbIe COOOIIECTBaY, KOUICKINH «bHoleH03», «Bpeaurenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
JKUBOTHBIX, MPUHAJJICKAINE K Pa3HbIM SKOJIOTUYECKUM TPYIIIaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoit ®enepannu, Hu300pa’k€HUs OXpPaHSIEMbBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HNPEIMETA

Cornmacno ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3ysibTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIICAYIONIHNE COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCHHCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpEACJICHUIO, HallMuyMe MOTHUBAllMM K OOydYeHuI0  OuOJOoTruu,
[[EJICHANIPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATCIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOLIE U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUYUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYaTbHOTO U  KOJUJIEKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTePCTBA, TPY0JII00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Peanu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChephl);



AKTMBHOE HENPUATHE JEHUCTBUM, IPHUHOCIIIMX BpEX  OKPYKAIOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPECypCHble  MPOOJIEMbI  pPa3BUTHUS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTUYECKUX 3HAHUM B IEIAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ybTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON 1 COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENIbHO  (OpMYyJIHpOBaTh M aKTyaJM3UpoOBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C APYTUMU NOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

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

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

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TelCTBUS:

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 pPAa3jMyYHbIe BHUIBl JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMHU U METOJIaMU;

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

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

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 00IacTei;

BBIIBUTATh HOBBIE WJEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHMOpMaIMKM, HEOOXOUMOM Il BHIIOJIHEHUSI yU4eOHBIX
3ajiay;

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

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYyIbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OBiaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHOCOO0aMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  JAESATENbHOCTH, OPraHU30BbIBaTH H
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIATh 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,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS 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 OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTb, BBIABIITH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
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 MOTMBBI W aApPryMEHTBl JPYTMX IIPU aHajIu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYrOro 4eJloBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIPETALNN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEACTABICHBI IO T01aM 00yYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOIO MHPOBO33PEHHS, O BKJIAJE POCCHICKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEH BEIIECTB M IpEeBpallcHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, MCIOJb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U NPEBPALICHMs] SHEPTUU B KIIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH MOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HAcJIeJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOUICHHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThl, IIeMu MUTaHU,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OHOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpene, MOHMMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpaKTHUYeCKHe padoThl, COOI0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpMAINU, HAYIHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.






TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHBIE JesiTeJIbHOCTH YUHUTEJIsI ¢ y4eTOM
HaunmenoBanmue .
KOHTpOJIL HpaKanec (un(l)po];],le) paﬁoqen NnporpamMmMsbl BOCIIUTaHUA
Nen/m  pa3nenoB u Tem
Bcero HbIE KHe o0pa3oBaTeib
NMPOrpamMMbl
padoThbI padoTsI HbIE pecypchl
[ToGyxnenue oOydarommuxcst CoOM0IaTh
Ha  ypOKe  OOIICNPHUHATBIE  HOPMBI
MOBEJCHUsA, TpaBuia OOUICHUS  CO
CTapIIUMH U CBEPCTHUKAMH, MPUHITUIIBI
bubmmorexa yueOHO JUCITUTUTUHBI u
OK
BroMOrHs Kak Hayka 2 05 i . CaMOOpraHu3anuu. [IpuBneuenue
https://m.eds00.r | guymanus 00yJaroImuxcs K
u/7t41c292 LIEHHOCTHOMY acCleKTy H3y4aeMbIX Ha
ypoKax SIBJIGHWM, OpraHu3auus Hux
paboThl C TOJdy4aeMoW Ha  ypoke
COLIMAJIBHO 3HAYUMOM HHpOpMaLuei.
[ToOyxneHue obOydarommxcs coOroaaTh
Ha  ypOKE€  OOIICTIPUHSITHIE  HOPMBI
MOBE/ICHNS, TNpaBwia OOUIEHUS €O
Bubnanoreka CTapIIMMH U CBEPCTHUKAMH, TPHUHIIUIIBI
JKuBble cUCTEMBI U UX 1 LIOK yueOHO JIACHUTLITAHBI u
OopraHu3anus https://m.edsoo.r = camMmoOpraHu3aluu. [IpuBneuyenue
u/741c292 BHUMAaHUS o0yuarommxcs K

OHCHHOCTHOMY AacCIICKTy H3Yy4YacMbIX Ha

ypOKax  SIBJICHMH, OpraHu3zanus HX

paboTel ¢ ypoKe

MoJy4yaeMol  Ha


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

XMMHYECKUHN COCTaB U
CTPOEHUE KIETKH

H(I/ISHCI[CSITCHBHOCTL
KJICTKH1

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41c292

bubnuoreka
HOK
https://m.edsoo.r
u/7f41c292

COLIMAJIBHO 3HAYMMOH HH(OpMAITHEH.

[ToOyxneHne oOydarommxcss coO0Jr0IaTh
HAa  YpPOKE  OOIICHPHHATBHIE  HOPMBI
MOBEJICHUS, TpaBWia OOMICHHS  CO

CTapmiiMu U CBCPCTHUKAMH, MNPUHIHUIIBL

yueOHOM JIACLUTLITAHBI u
CaMOOpraHu3anuu. [IpuBneuenue
BHUMAaHUS o0yJaroImuxcs K

[ICHHOCTHOMY acCIeKTy W3y4aeMbIX Ha
ypOKax  sIBICHWW, OpraHu3aius HX
paboThl C TMOJy4yaeMOll Ha  ypOKe
COLMAIBHO 3HAYMMOU HHPOpMALIUEH.

[ToGyxnenue oOydarommuxcst coOM0IaTh
Ha  YpPOKE  OOLICTIPHHATBIE  HOPMBI
MOBEJCHMs, TpaBuwia  OOIIEHUS  CO
CTapIIMMHU U CBEPCTHUKAMHM, MPUHIIMIIBI

yaeOHOM JIACIIATLITAHBI u
CaMOOpraHu3ayu. [IpuBneuenue
BHUMaHUs oOyyaromuxcst K

LIECHHOCTHOMY acCIIeKTy H3y4aeMbIX Ha
ypOKax  SBJIEHHM, OpraHu3aunus Uux
paboThl C TOJdy4aeMol Ha  ypoke
COLIMAJIBHO 3HAYMMOM MHpOpMaLuei.

PasmHoOXeHue U
WHIUBUYyAIbHOE
pPa3BUTHE OPraHU3MOB

Bbubmunoreka
LHOK
https://m.edsoo.r
u/7f41c292

[ToOyxnenne oOydarommxcs coO0IaTh
Ha  YpOKE€  OOLIENPHUHSTHIE  HOPMBI
MOBEJICHUs, TpaBWia OOIICHHS  CO
CTapIIUMHU U CBEPCTHUKAMH, MPUHITUITHI


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

yaeOHOU JCITUTUTAHBI u
CaMOOpTraHU3aIHH. [IpuBneuenue
BHUMaHUS 00yJaroIIMXCs K
[ICHHOCTHOMY acCIIeKTy H3y4aeMbIX Ha
ypOKax  sBJCHUH, OpraHM3amus HX
paboTbl C TOJy4aeMol Ha  ypOKe
COLIMAIBHO 3HAYUMOM MH(POpMAaLIUEH.

[ToOyxnenue oOydarommxcs coOoaaTh
HAa  ypOKe  OOIICNPHUHATBICE  HOPMBI
MOBEJICHUS, IpaBWia OOIICHHUS  CO
CTapIIUMH U CBEPCTHUKAMH, MPHUHITUITBI

HacnencrBenHocTh 1 bubmorexa ydeOHoH AUCLHITTHHEL "
HBMCHUHBOCTD 15 LOK CaMOOPTaHU3aIHH. [Ipusneyenue
OpraHH3MOB https://m.edso0.r | papmammst o0yJarommxcst K
u/7t41c292 LIEHHOCTHOMY AaCIEKTy H3y4aeMbIX Ha
ypoKax  sIBICHMH, OpraHuzamus Hx
paboThl C TOJdy4aeMol Ha  ypoke
COLIMATIbHO 3HAYUMON nHpOopMaIue.
[ToOyxnenue oOydarommuxcs coOJr0aTh
Ha  YpPOKE€  OOLIENPHUHSTHIE  HOPMBI
MOBEJCHMs, TpaBuwia  OOIIEHUS  CO
bubnmnoreka
Cenexuust OpraHu3MOB. OK CTapIIMMHU U CBEPCTHUKAMHM, MPUHIIMIIBI
OcHOBBI 1 yueOHOM JUCLIUTUTHHBI U
6 https://m.edsoo.r -
MOTEXHOJIOTUHI CaMOOpTaHU3aINH. WBJICUCHUE
u/741c292 p H p
BHUMAaHHS o0yJaromuxcs K

[IECHHOCTHOMY AaCHEeKTy H3y4aeMbIX Ha
ypOKax  SIBJICHMH, OpraHu3zanus HX


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

paboTel C TmONydaeMoil Ha  ypOKe
COITMAIFHO 3HAYMMOMN WH(POpPMAITUEH.

Bubnuoreka
8 PesepBHOE BpeMs 1 LIOK
https://m.edsoo.r
u/7f41¢292
OBLIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



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

11 KJIACC

- KosaunyecTBo 4acoB DJIeKTPOHHBIE JesiTeJIbHOCTH YUHUTEJIsI ¢ y4eTOM
Ne /it p;;fﬁ:zia::; Konrpoar  Ilpakruuyec = (u¢ppoBbie) paboueii mporpamMmsI
HpOrpaMMBI Bcero HbIE KHe o0pa3oBaTebH BOCIIMTAHUSA
padoTbI padoTbI ble pecypchl
[ToOyxnenue o0ydJarommxcs
coOJIr0/1aTh HAa YPOKE OOIICTTPUHSITHIC
HOPMBI MOBEJICHMS, npaBuia
oOmIeHus co CTapUIIMHU u
Enbmiorexa CBEPCTHUKAMH, MPUHLHUIBI y4eOHOU
BONIOLHOHHAS o . . 1IOK JUCIHUIUIMHBL W CaMOOPTaHHU3aINH.
Oounosorus https://m.edso0.ru IlpuBievenne BHUMAHH5
[7f41cc74 oOyyaromMxcs K  LEHHOCTHOMY
aclieKTy HM3Y4YaeMBIX Ha ypPOKax
SIBJICHH, OpTaHU3aIus UX paboTHI C
HOJy4aeMOl Ha YpOKEe COLMAIbHO
3HaYMMOI nHpopMmanuen.
[ToOyxienue oOyyaroumxcs
coOJr0/1aTh HAa YPOKE OOIICTTPUHSITHIC
HOPMBI TIOBEJICHHS, npaBuia
BoSHIKHOBCHIE I BubmoTteka oOmeHus co CTapUIIMHU 1:1
PASBUTHE KI3HH Ha 9 1 05 LIOK CBEPCTHUKAMH, TPHUHIIUIBI y4eOHOU
Jente https://m.eds00.ru ~ TUCUMIUIMHBI M CaMOOpPraHU3aIUU.
[7f41cc74 [IpuBneuenune BHUMAaHUs
oOyyaromuxcsi K  LIEHHOCTHOMY

aCIeKTy H3y4aeMbIX Ha YypOKax
SBJIEHUH, OpraHu3anusi X paboThl C


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

Opranusmel 1
OKpYIKaroIas cpea

Coo0mrecTBa u
DKOJIOTHYECKHE
CHUCTCMBI

PesepBHOE Bpems

Bubmanoreka
LHOK
https://m.edsoo.ru

[7f41cc74

Bubmanoreka
HOK
https://m.edsoo.ru

[7f41cc74

Bubmanoreka

[I0JIy4a€MOW Ha YpOKE COLHaIbHO
3HAYMMOU HH(DOpMaIHeH.

[ToOyxnenune 00yJaronuxcs
co0JTr0/1aTh Ha YPOKE OOIICTIPUHSITHIC
HOPMBI MTOBE/ICHHUS, npaBuia
oO01mmeHus co CTapIIUMHU U
CBEPCTHUKAMH, TPHUHIIUILI y4eOHOU
JTUCHUIUIMHBL ¥ CAMOOPTaHU3AIHH.
[IpuBneuenue BHUMAaHUS
oOyJaromuxcss K  IECHHOCTHOMY
acClieKTy HM3Y4YaeMbIX Ha ypOKax
SIBJICHUW, OpraHu3aIs uX paboTHI C
MOJy4aeMOMl Ha YPOKE COLMAIbHO
3HaYMMOU HH(pOpMaLHEH.

[ToOyxnenue o0yyJaromuxcs
co0JIr01aTh Ha YPOKE OOIENpPUHSATHIC
HOPMBI MOBEJICHMS, npaBuia
oO1IeHHs co CTapLUIMMHU U
CBEPCTHHKAMHM, MPHHIUIBI YIeOHOMH
JTMCHUTUIMHBL ¥ CaMOOPTaHU3aIIH.
[IpuBneuenue BHUMAaHUs
oOyyaromuxcst K  LEHHOCTHOMY
aclieKTy H3Y4aeMbBIX Ha ypOKax
SBJICHU, OpraHu3aius uX padoThl C
MOJy4aeMOl Ha YpOKE COLMAIbHO
3HaYUMOM nHpopMaluen.


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

1HOK
https://m.edsoo.ru
[Tf41cc74
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YACOB 110 ITPOTPAMME
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «cnonp30oBaHue pa3INIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJOTHYECKIX 0OBEKTOBY
buonornueckue cuctemsl, IPOILIECChHI bubnunoreka [JOK
3 1 1
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b . 1
e, COCTaB  CTpOCHHE ek https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnorexka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTM KaTajasbl)»
7 VYraeBospl. JIunuas 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.eds00.ru/863e6870

bubmuoreka [JOK
8 Hyxaentosbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3y4EHHUS bubnmoreka [JOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak uenocrtHas xxuBas
cucreMa
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHnas padota Ne 2
«M3yueHue cTpoeHus KIIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OTIMCaHUEC»
bu6mmorexa [IOK
12 (JOMEH BELLIECTB HIIK META00HIM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa [TOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HE — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast padota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUS bubmorexa HOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenieHHOe HAClIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenune pe3ynbpTaToB 05 bubnmnoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeTMBaHus y Ap0o30(HIIbl HA
TOTOBBIX MUKPOIpEnapaTax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'enernka nona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Teneritica enosexa L https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnencTBeHHOCTh U 1
U3MEHYUBOCTH OPTaHU3MOB)

bu6mmoreka [IOK

32 Ceneiuns kak Hayka # npouece 1 https://m.eds00.ru/863e9214

33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 brortexHonorus kak orpacib 1 bubnuoreka [IOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BOMIONINN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOIIOTEHE?) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJanTaluy 4eJI0BeKa https://m.edso0o.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

https://m.edsoo.ru/863eafec

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




