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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJOTHMH TEOPETHUUYECKYIO OCHOBY IS
OTIpEICICHHUS TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tonoxkenus @PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TTOJIOXKEHUS 00 OOIUX MENIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOIOrHH, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMSI YesioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTmpe/iesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Owuonoruum Aa€T NOpeacTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 pasiesaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarouXcsl.

B nporpaMmme mo OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCd MO OCBOCHHUIO COJCP>KaHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4€HUU Ouojoruu, Onarojapss 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJICTABICHUN O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKaloIllleW MNPUpPOJIHON cpeje.
[TosTOMy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUUM O
CTPOCHHUH JKUBBIX CHCTEM Pa3HOT0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YEJIOBEKA, MEINKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
[EJIeCO00pPa3HOro0 TOBEACHUS B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIaAHON HAMIPaBIECHHOCTH
yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO O0OecreueHus
YCIIOBUM JUIsl pEUIEHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3zoBaHus, KoTopas mpennonaraer (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YpPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBHUSI  JUJIS: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJIBLI,  (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUA
oOyuaromuxcs. M3ydyenne Ouosornu odecneynBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUs, TMPEJCTABICHHOTO B MporpaMMme IO
OHOJOTHH.

OT60p coxaepkanusi yueOHoro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OO0y4arouuecsi JOJDKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAUYMMBIC [IJIsi
dbopmupoBaHus OOIIEH KyJIbTYphI, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KArOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TpPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 711 (POpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  TyYMaHM3aIluU
OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpX aHUs Y4YeOHOro MaTepualia B IpOrpamMme Io
OMOJIOTMM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOoro npeamera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble JTMHUU: «buonorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonorumyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4ecKOro MHpay,
«IBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yudeOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHH
UCIIOJIb30BaTh ATH 3HAHMS /U TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OO0YyYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKaIlluX OCHOBOMU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3[VISIIOB, WJACH M TMOAXOJOB K HM3YUYCHUIO >KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydJarommxcst oOmeil KyJIbTypbl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OLEHUBATH SBJIICHUS OKPY>KAIOIIETO
MHpa JKHBOW MPHUPOILI HAa OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
M3y4YeHUH OUOJIOTHH;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JIESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIHUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU TO3HAHUS YEIOBEKOM >KUBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM TPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUI CBOEH JESITEIRHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJIACTCS O0sI3aTENIbHBIM YYEOHBIM TPEAMETOM, BXOMASIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi OMoaoruu Ha 6a30BOM ypOBHE CpPEIHETo o01ero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 knacce — 34
yaca (1 gac B He/1eJ10).



COJEPXXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocodueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW NIPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
U3MEpeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonbp3oBaHue pa3IUYHBIX METOJOB MPH
M3YyYE€HUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKU ), OMOC(EepHBIA.

JdeMoHCcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEUIECTBA.

OyHKIMM BOABI U MHHEPAIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJIEKylbl (TIEpBUYHAS, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
GbyHKIIUU OCIKOB.

depmentsl — Owonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIU3aTOPOB.



VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30kcupudo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Toymcaxapulibl  (Kpaxmal, TJIUKOTEH,
1esTos03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, Qocdonaunuasl, crepounbl. ['wapodunsHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiyekynsl JIHK kak reHermueckuit ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKW: MHUTOXOHIPHUH, IUIACTUJBI.
[Tpoucxoxxknenne MUTOXOHApHM u TuiacTua. Bunbl mmactun. HememOpannbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMHM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: siiepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

[unarpammer:  «PacnpeneneHne XMMHUYECKHX  JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XMMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kuciotel. JJHK», «Ctpoenue monekynbl
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKu», « Y IIeBOAb, «JIMnuas».



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME Ml TPOBEACHUS
HAOIOICHUM, W3MEPEHHM, AKCIIEPUMEHTOB, MHUKPONIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOR (Ha MpUMEpE aMUIa3bl WK KaTalla3bl).

JlaGopatopuas pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEenaparax M HX
OMHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIECTKH.

OOMeH BelIecTB, WU METa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUU YJHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. Biausiaue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIe OakTepuu. 3HaUeHUEe XEMOCHHTE3a IS
YKU3HH Ha 3emie.

DHepreTruecknuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. KucnoponHoe okucieHUE, WM KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTke. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsauus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OouocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpsiTust Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >XKMBOTHBIX M YEJOBEKa, BbI3bIBAEMbIEC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.
OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, /. Y. UBanoBckuii, K. A. Tumupsses.



Tabmuubr u cxembl: «Tunbl muTanusy, «Metadomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbIH nukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojeb cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHblii 1UKJ, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TaluvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[UTONIOrMYECKUE OCHOBBI  Pa3sMHOKEHHSI W  WHIAUMBUAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnonTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TosoBO€ pa3MHOKEHHUE, €TO0 OTIIMYHS OT OECIOJIOrO.

Meiio3. Cranuu meio3a. IIpouecchl, MpOUCXOIAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe Jxej€3bl: CEMEHHUKH W SAWYHUKU. OOpa3oBaHHE U pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKa) — CIHEePMAaTOre€He3 M OBOIEHES.
OCOOEHHOCTH CTpPOCHMS SWIIEKJIETOK U clepMaTo30uaoB. OmogoTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHMOHANIbHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BausHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BHI3bIBATH BPOXKIEHHbIE
YpOICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSL.

JdeMoHCcTpanuu:



Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemnmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yesoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo301/1bI
MJICKOIIUTAIOIIETOY, «SIHlIeKIIeTKa MieKonuTaroueroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS IOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh 1 K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKU. Mctopus pa3BuThs TeHETUKH. Poib muToioruu
1 SMOPHOJIOTHH B CTAaHOBJICHHMH TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKU. MeTOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THOPHUIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH PpACHICIJICHUS IPU3HAKOB.
['unoresa ynctoTel ramet. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapylieHue cuemyieHusi TeHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOoMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

['enetrka mosia. XpoOMOCOMHOE OMNpeAeieHUE mosia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['oMorameTrHble W TeTeporaMeTHble OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHunBOCTh. BHIbI HK3MEHUMBOCTHU: HEHACJIEACTBCHHAS U HACJIECTBCHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MO (DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psil U BapualluOHHAS KPUBas.



Hopma peakuuu npusHaka. KojmuecTBEHHbIE M KaueCTBEHHBIE MPU3HAKU U HUX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukaius MyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTauud. MyTareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieIcTBeHHOM n3MeHunBoctu H. Y. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBeKa: TeHeaIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
MMOJJHOT€EHOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JIE3HHU,
OOJIE3HU C HACJEACTBEHHOM MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue M TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKHU. [IpuHIUIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETHKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHNN YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE HM  €ro
LUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tramer», «JlurubpumHoe  CKpeuuBaHHE»,
«uTomornyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue aJUICNIbHBIX TE€HOB», «l'e€HeTMYecKkue KapThl pPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuOoTuIlbl YelloBeKa U KUBOTHBIX», «Buabl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: MojeNU-aNIIMKaIu  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Hemonmnoe momunupoBanue», «Jlurnbpumnoe ckpemmBanuey», «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHOW.

JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

JlabopaTtopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsA/Ia U BAPUALMOHHON KPUBOD.



JlabGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktueckass pabora Ne 2. «CocTaBieHHE W aHAJIW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIHS.
Yyenne H. U. BaBunmoBa o0 T1ieHTpax MNPOUCXOXKACHUS W MHOTO00pas3us
KYJbTYPHBIX pacTeHUH. LIEHTpbI MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
MOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIUU. MaccoBBI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM M KUBOTHBIX. OILIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBEHHBIM MyTareHe3 H
MOJyYCHUE TOIUILIONAO0B. JIOCTMKEHHUS CENEKIMM PACTEHHWM, >XKUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHONMOTUsT Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruuyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JemoHncTpauuu:

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuipl u cxeMbl: kKapTta «lleHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmiiy, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OOBEKTHI OuOTEeXHONOTUW», «KieTouHnble KyabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHEIIJIOAO0B IUKUX (DOPM U KYJbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

OKCKypcusi«OCHOBHBIE METOABI M JOCTHXKEHUS CEICKIUH PACTCHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4aCTOK, B TEIJIMYHOE XO3SIMCTBO, J1abopaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

11 KJTACC

Tema 1. DBOJIOIINOHHAA ONOJIOTHUSA.



[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIMOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OMOJIOTUU U APYTHX HaYK.

CBugerenscTBa 3BOJOLUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOoJHbIe (OPMBI.
buoreorpadudeckue: cxoacTso u paznuure ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHONOrHUecKrue: CXOACTBA M pa3iuuvs 5SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OBomonmonHass teopuss Y. Jlapsuna. Ilpeanoceuiku BO3HUKHOBEHUSA
JapBUHM3MaA. J[BWKyIlME CHUJIBI 3BOJIOLUMU BHUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHYMBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3BosoIuH (CTD) u €€ OCHOBHBIE TTOJIOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAAQ U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTairoHHbBIN
Ipolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M301us 1 MUrpanus.

EctecTBeHHBIII 0TOOp — HampaBisiomMil ¢pakrop 3Bomaouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UIAUO-a AN TAI|H.

Bun wu  BupmooOpazoBanue. Kputepum Buzpa. OcHOBHbBIE  (POpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYeCcKoe.

Maxkpossomonust.  @PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxeHue OT HecleuuaTu3upoOBaHHBIX MpeakoB. [Iporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

IToptpetsl: K. Jlunueit, K. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnunps! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbliin
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
CyllecTBOBaHHE», «EcTecTBeHHBII 0TOOP», «MHOrooOpasue cCOpToB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtaunonHas
U3MEHUYUBOCTB», «Apomopdo3sl», «Mamoamantanumn», «OOwas aereHepauus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.



HapBuna», «bopnba 3a cymiectBoBaHuEe», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJEIb «OCHOBHBIE HAINpPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckass kapra wwupa, KouleKIus «DOpMBI COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», Monenp ammmkanus «llepexpéct
XpOMOCOM», BIaXHbIe TmpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpPACKH Tena).

JlabopaTopHble U MIpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocOOJEHHOCTU OpTaHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble TpPENCTABICHHUS O 3apOKICHUM >KM3HU. HayuHble THIoTe3bl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M mMaHcrepMusi. XUMUYecKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKHMX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIFOLUS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTE€HOBBIN,
AHTPONIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak oTpaxeHue 3BoJitouud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUN uYesloBeka. Meroasl H3ydeHus aHTponoreHesa. (CxonacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.



HBuwxymme  cuibl  (paktopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecCTBEHHbI 00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pazymHbIii. Haxonku MCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHHS, 00IacCTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOUJIHAS
(eBpa3miickasi),  Herpo-aBcTpajoujiHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepukaHckasi).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cHUCTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kKietka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U 4YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JH0N», «HemoBedecKrue pacs».

O6opynoBanue: My «lIpoucxoxknaeHue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypeusi «DBOJIIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
Hay4YHBIN WJIH KPaeBEeIUECKUN My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4 U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOJIOTHYECKUX
MCCIIEA0BAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJAHAS, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccuduxamuss skxonorndeckux (HakTOpPOB:
abnoTtuyeckue, OHMOTHMYECKHUE U AaHTPOIOreHHble. JlefCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.



Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMsl.

buotnueckue (bakTOopHI. Bunanr OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HA4Y€HHE OWOTHUYECKUX B3aUMOJEHCTBUNA [UJISl CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonyssaiuu. (OCHOBHBIE TOKa3aTeld
NOMYJISIUNA: YHUCIECHHOCTD, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTH MOIMYJISIIUU U €€ peryssuus.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTta «IIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISUUUA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktruueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUMNA Pa3HbIX BUIOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHe CHCTEMBI.

CooOmiectBOo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLEHO3a: BUAOBasd,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

Dkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBbI. [lMilieBble L€KW W  CETH.
OCHOBHBIE TIOKa3aTEeM SKOCUCTEMBI: OHOMacca, MPOAYKLIHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBAa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOIO JIECa.

AHTPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u Xo3sUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpa3zue kak QakTop ycToluMBocTH 3KocucTteM. CoxpaHeHue
OMOJIOTMYECKOro pazHooOpasus Ha 3emiie.



Yuenue B. U. Bepnanckoro o Ouocdepe. I'panHuiibl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCcKoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOreOXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoeuecTBo B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyniecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHneHnue
O0nopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMH M HMX HCHOJNb30BaHUE. JlocTuxkeHus
OHOJIOTMU U OXpaHa MPUPOJIbI.

JlemoncTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpupoausie coobmiectBa», «llenu nuTaHusA», «IKOJOTHYECKAs MHUPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrOo  jeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHelmme WUCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeiIIass cocTaBisiolIas
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3G dexT», «DaKTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanus « TunuuHble OWOILIEHO3bD», TepOapuid
«PacTtutenbHble co00IIEeCTBAY, KoJUIeKIuU «buoiienos», «Bpenurenu BaxxHeUIInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapud W KOJUIGKIIMM pACTeHUU U
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTUYECKHM TPYIIIIaM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®epepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHHs  OOyyarolmMMHUCA TMpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMpeamera «bHoJorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
W CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHWE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UCTOPUUECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3WMLMUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa U CTaplieMy MMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIASAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1)rpa:knaHckoro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;



OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3WMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOS KICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB IMpHU OOCYXKJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaxJaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a cBOW Kpa, CBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUsS OWOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uneiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHUE YMOIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMYHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3inyHbIM cpepaMm MpophecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEU CPELBI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIlHOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaIOUIEH
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHUKAaTUBHOM M COLIMAIBHON
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXK]TY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeUIeHHH MpodiemM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPeCcypcHble  NpoOJieMbl  pa3BUTHUSA
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUM OWOJOTHYSCKUX 3HAHUN B IENISIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IpU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM W3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCT NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONIOJIEHWe, H3MEpPEHHE, OKCIEPUMEHT U APYTHX),
YHUBEpCalbHble Yy4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecrieunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥ COIMAJIbHOM  KOMIIETEHIIMUOOYYAIOIIUXCS,  CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHMS M  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOW MPAKTHUKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPaMMbl CpPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1)0a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIaccU(pUKaIi, 0000IEeH s ), pACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATHUSAMH );

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

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
KUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YUIETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2)0a30BbIe HCCIIeI0BaTEIbCKHE AeiiCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJbI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYallMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPKJICHUH, 33/1aBaTh MapAMETPhl U KPUTEPUHU PELICHNUS,

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA MMOUCK MNEPEeHOca CPEACTB U CHOCOOOB
JeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO O0JacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTb OPUTMHAJIBHBIE MOJIXOJbI M pELIeHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHpopManu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMAlMEH: TMPUMEHATh XUMHYECcKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  paclO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHOM 6€30MaCHOCTH JINYHOCTH.

OByaseHue YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3aJ1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIIEHHUS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CHOCOOaMM OOINEHWS U B3aUMOJCHCTBUS, MMOHMMAThH
HaMEPEHUs IPYTUX JIIOJICH, IPOSIBIIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHH C yd&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacmpenenatb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa W KaXJOr0 Y4YaCTHUKA KOMAaHJbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUA MNpoOJIEM U UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO JEATEIBbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKOH SPYIAUINH B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHOM  pediekcud Kak  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM AJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PEIIEHUS MO HUX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU aHaJIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3)npuHsiTHE cCe0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTHble pe3ynapTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3als KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE Hu3JlaraThb OWOJIOTUYECKUE TEOpuHu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBJICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSCHEHHE IMOJyUYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUIsi OOBSACHEHMS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JIIO/ICH, COOMI0IEHUS] HOPM TPaMOTHOTO TMOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBpEMEHHOW  Ouojsoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBLHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE pelIaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBaHKE, CILEIJICHHOE HACJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl Mpe/CKa3aHUsl HaclIeJOBAaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M MpPaKTUYECKHUE padOThl, COOMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATh HH(OpMaILHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKAaTh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B  pa3BUTHE OHWOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 33]1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(DOH, 3BOTIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  NUTaHUS,
AKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimeBoro cxonactBa K. M. bapa, depenoBanusi TJIaBHBIX HampaBlIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3aius U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHCTEMAaX, AHTPONOICHHBIX H3MEHEHUH B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY’KaIOIIUX JIOACH, COOI0IEHUS] HOPM IPAMOTHOTO TIOBEJICHUS B OKPY>KarOIIen
IPUPOHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIBHOTO MPUPOOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOMHOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIINU, HAYIHO-IOMYIISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasaeioB u
n/n TeMIIpOrpaMMbl Bcero KonrTpoabubiepadorsl  IIpakTHuecKnepadoTh (ngpossie)
o0pa3oBaTejibHbIEpPeCypPChI
bu6mmoreka [IOK
I buonoruskaksayka 2 0.5 https://m.edsogru/7f410292
) ’KuBbie CUCTEMEBI U UX | bubmuoreka [JOK
OopraHusanus https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTAB U CTPOEHUE g | bubnuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HeEACATE L HOCTHKIETKH 6 https://m.edsogru/7f410292
Pazmuoxxenue u
5 VHJIUBUYAIbHOE PA3BUTHE 5 1 bubnmorera [TOK
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTE U g 15 bu6mmoreka [JOK
W3MEHYUBOCTHOPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekusiopranus3mMoB. 3 bubnunoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 Peseperioeapens ! https://m.edsogru/7f410292
OBILIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME



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

11 KJIACC

KosnuecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHnuepasieioB u
n/n TEeMIIPOrpaMMbl Bceero Kourpoabusiepadorsl  IpakTHuecknepadoThbl (nposrIc)
oOpa3oBaTe/ibHbIepecypChl
bu6mmoreka [IOK
IBOTOUHOHHAAOHOTOHA ? ! https://m.edsogru/7f4lcc74
Bo3HukHOBEHNE U pa3BUTHE 9 0.5 bubnunoreka [JOK
JKH3HH Ha 3eMIiie https://m.edsoo.ru/7f41cc74
Opranusmsl 1 5 | bubnnorexa [HOK
OKpyJKarolasicpena https://m.edsoo.ru/7f41cc74
CooOiecTBa u 9 bubmuoreka [JOK
JKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
PesepBHOEBpEMS 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 )5
ITPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnuecTBouyacon
DJIeKTPOHHBbIeNU(PPOBHICOOPA30BATEILH
n/  Temaypoka Bce Kourposbnbiepa  IIpakrnuyeckuepa
blepecypchbl
n ro 00ThbI 00ThbI
bubnunorexa LIOK
buoiorus B cucreMenayk 1 https://m.edsoo.ru/863e6122https://m.edsoo.ru/
863e632a
Mertozbl TO3HAHKS )KHBOU
npupobl. [Ipaktudeckas padora
NE lp«I/ICHOJII:)SOBaHI/Ie aefmqm)lx 1 0.5 bubmmorexa [TOK
: P ' https://m.edsoo.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHUYECKHUX 0OBEKTOBY
buonornyeckue cucrems, | bubmuoreka [{OK
MPOLIECCH] U UX U3YYCHUE https://m.edsoo.ru/863e6564
XUMHUYECKUN COCTaB KeTKkU. Boaa | bu6mmoteka IIOK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bu6mmoteka IIOK
benku. CoctaB u cTpoeHre OCIIKOB 1
P https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue | 0.5 bu6muoreka [JOK
KaTaJINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJTH KaTajasbl)»
bubnunorexa LIOK
v I 1
TJICBOMBL. JIHITHIBT https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e6122
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.edsoo.ru/863e6870

bubnunoreka LIOK

8 Hywrenmossiexiciors. AT® https://m.edsoo.ru/863e6dSc

9 Hcropust u MeTObI U3yUEHUS bubmmoreka [JOK
kietku. Knertounasteopust https://m.edsoo.ru/863e6e88

10 Knerka xak nenoctHas xkuBas
cucreMa
CTpoeHue 3yKapuoTUYECKOM
kieTku. JlabopaTopHas paborta No
2 «/3ydeHune cTpoeHUsI KIETOK bubnuoreka [IOK

11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/8
OakTepuil 1o MUKPOCKOIIOM Ha 63e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»

bubnunoreka LIOK

12 ObmerBemecTBRIHMETabomIM https://m.edsoo.ru/863e766¢

bu6mmoteka IIOK

13 Porocumres. XemocuHTes https://m.edsoo.ru/863e7c98

. bubmuoreka [JOK

14 Ouepremieckmiiodmen https://m.edsoo.ru/863¢e7aae
JKu3HEHHBIN ITUKIT KJIETKH.

Jlenenue kneTku. MuTos.

15 JlaGopatopHas pabota Ne 3 0.5 bubmuoreka [IOK
«HabmoneHre MUTO3a B KJIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIka JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»

16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOI'0 CHHTE3A https://m.edsoo.ru/863e796e

17 Tpaucusus — OuocuHTe30eIKa bubmmorexa TIOK

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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

13 HexnerounsiehopMbDKU3HN — Bu6mmoteka [JOK
BUPYCHI https://m.edsoo.ru/863e7540

bubnunoreka LIOK

19 DopMBIpa3MHOKEHUSIOPTaHU3MOB https://m.edsoo.ru/863e81b6https://m.edsoo.ru/

863e831e
bu6nmmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. ONI010TBOPEHHE.

)1 JlaGopaTtopHnast pabota Ne 4 05 bubnnoreka [JOK
«M3y4eHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

” NuauBuayansHOEpa3BUTHEOPraHU3 bubnnoreka [JOK
MOB https://m.edsoo.ru/863e8436
I'eneTrka — Hayka o

23 Hacle CTBeHHOgFKI/I u brbmmorexa [TOK

A https://m.edsoo.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE brbmmorexa [JOK
P ‘ piA https://m.edsoo.ru/863e8878
CKpELIMBAaHUE
UTHOPUTHOE CKPEIINBAHNE.
25 23121K0H iejaBHcmforo bubmorexa HOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota Eub OK
26 No 5 «M3yuenue pe3ynbpTaToB 0.5 nosmotexa [

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIBI HA

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

TFOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubmuorexa [JOK
[IPU3HAKOB, CLEILIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3MeHUYHUBOCTS.

HenacnenctBeHHasi U'3MEHUUBOCT.
JlaGopaTtopHnast pabota No 6.
28 N3yuennemoaubukamoHHOMU3ME 1 0.5 bubmorexa HOK
https://m.edsoo.ru/863e8efe
HYHBOCTH,
MOCTPOEHHUEBAPUAIIMOHHOTOPSIA 1
BAapUALIMOHHOMKPUBON»
HacnencrBenHas "3MEHYUBOCTbD.

29 Jlaboparopnas pabota Ne 7. | 05 bubnnorexa [JOK
«AHaNU3 MyTauil y 1po30QuIIbl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»

bubmuoreka [{OK

30 Tenenkauenosexa I https://m.edso00.ru/863e8d78
PesepBHelit ypok. O6006111€HNE TTO

31 teme «HacnencTtBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY

bu6nmorexa LIOK

32 Cenexuus Kax HayKa u poLece ! https://m.edsoo.ru/863e9214

33 MeTtoap! 1 TOCTHIKEHUS CEJIEKIINHA | bubnunorexa LIOK
pPacTEHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 broTexHoM0rnsaKakoTpacabnpon3B ] bubnuotexa [JOK
OJICTBa https://m.edsoo0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'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

No KoandecTBouacoB
J1eKTPOHHBbIeNU(PPOBHIEOOPA30BATETBH
n/  Temaypoka Bce Konrposbnbiepa = IIpakTuyeckuepa BIepecypChI
n ro 00THBI 00THBI
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmorexa LIOK
t A i https://m.edsoo.ru/863ea20e
) Wcropus pa3Butus 1 bubnuoreka [IOK
MIPEJICTABICHUA 00 IBOJFOIINH https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 Mukpo3BoIt0 1
HKPOIBOIIOMHA https://m.edsoo.ru/863e9cle
[Tomynsius Kak >y1eMeHTapHas
€IMHUIIA BUJIA U IBOJIIOIUH.
4 Jlaboparopnas padota Ne 1 1 0.5 bubmmorexa LIOK
patopHai p B ' https://m.edsoo.ru/863¢99c6
«CpaBHEHHE BUJIOB 110
MOP(}HOIOTHUECKOMY KPUTEPHIO)
5 JBrKyIue cuitbl (37€MeHTapHbIE | bubnmnorexa [JOK
(haKTOphI) SBOTIOLIUN https://m.edsoo.ru/863e9da4
6 EctectBeHHbIi 0TOOD U €ro 1 bubnuotexa [JOK
dbopMbI https://m.edsoo.ru/863e9ed0
Pe3ynpratsl 3BOIOIMY:
IPUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUA000pazoBaHue. Bu6 10K
nOIMOTEKA
7 JlaboparopHasipaboTa Ne 2 1 0.5
patop P https://m.edsoo.ru/863e9fde
«OnucaHnenprucrnoco0IeHHOCTHO
praiusma u
e€0THOCUTENIbHOTOXapaKTepa»
8 Hanpasnenus u 1 bubnmoreka [JOK



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

IIYTUMaKPOIBOJIIOLNHU https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocThIBOIIONNH
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3YYEeHUS
1 ['unoTe3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PasButwne xn3Hu Ha 3eMiie O bubnuorexa [JOK
3paM U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
PaCTUTENBHOTO U JKUBOTHOTO
13 mupa. [Ipaktuaeckas padora Noe 1 0.5 bubnuorexa [JOK
«3yueHne UCKOIMaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHul U KUBOTHBIX B
KOJUTCKIIHSX )
14 CoBpeMEHHAsICUCTEMAOPTAHUYECK bubnuorexa [JOK
oromupa https://m.edsoo.ru/863ea48e
15 DBOIIONHSYCTIOBEKA bu6mmorexa [IOK
(aaTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmwxyumecnisl (GakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTaAMMIBOJIIOIIUNYEIIOB
eKa
18 YenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJanTaluu 4eloBeKa https://m.edsoo.ru/863eaca2
PesepBHelil ypok. O6001IEHNE TTO
19 TeMe «BO3HUKHOBEHHUE U
pa3BUTHE KU3HU Ha 3eMIIe)
20 OKoJoruskakHayka



https://m.edsoo.ru/863e9c1e
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

Cpenpl obuTanus u

bubmuoreka [JOK

21 9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AlGuotnueckue GpakTopHbI.
Jlaboparopnas pabota Ne 3.
«Mopdornorudeckre 0COOEHHOCTH

22 PacTeHM U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
obutanusny. JlabopaTopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmoreka [IOK

23 buomeckueparroph https://m.edsoo.ny/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomynsiuuu. [TpakTudeckas

24 paborta Ne 2 «ITomcuér mioTHOCTH 0.5
MOMYJISILIAK Pa3HBIX BUOB
pacTeHumn»

)5 Coo0b1iecTBaOpraHu3MOB — bubnuotexa [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a

26 DKOJOTHIECKUECUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNn

7 9KOCUCTEMBI. DKOJIOTUUECKHE bubmuorexa [JOK
nupamMuibl. CBONCTBAIKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 IIpupoaHbIEIKOCHCTEMBI

29 AHTPOTIOTEHHBIEIKOCUCTEMBI

30 Buocdepa — bubnuoreka [IOK

rio0abHasAIKOCUCTEMA3eMITH

https://m.edsoo.ru/863ebb5e



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

31 3aKOHOMEPHOCTHUCYIIECTBOBAHUSIO | bubmmoreka [JOK
nochepsl https://m.edsoo.ru/863ebd 16

32 UYenosedecTBo B Ouochepe3eminn 1

13 Cocy1iecTBOBaHUETPUPOIBI U | bubmmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHHE

34 TteMbl «Coo01iecTBa u 1
IKOJIOTUYECKHUE CHCTEMbD)

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME

Becenosa Onbra AnekcaHapOt

b ueHTp"" ¢c. CeprmeBck”,
Onbra AnekcaHgpoBHa,
N1 serg@samara.edu.ru



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e










		2023-09-14T20:27:12+0300
	‎00b08f9c105c2ff4b4
	Веселова Ольга Александровна
	я подтверждаю этот документ своей удостоверяющей подписью




