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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS Yy4eOHOro MpeaMera
«buosiorus» CcoCTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jei, colepKaHusl, pe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuguke OMOJIOTHH, €€ 3HAYEeHUHU B MTO3HAHUH KUBOM MPUPOJbI U 00ECIIeUeHNN
CYIIIECTBOBAHMSI YelIoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
onpeiesieHbl OCHOBHBIE (DYHKITUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu naéT MpeNCTaBlieHWe O IeNsiX, 00 oOIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUS OOYYAIOUIUXCS CpEJCTBAMU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COZIEp’KaHHE, €ro CTPYKTYpY, pacOpeielieHHue I0 pa3fenaM H  TeMaw,
PEKOMEHyEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEILHOTO
IpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommuxCs.

B nmnporpamme mno OuHONOTMHM TakKe YUMTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATEIbHOCTH/Y4eOHbIX JEeUCTBUN OOydYarolIMXCs MO OCBOEHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbIM ypOBEHB) peaiu30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4YeHWU OWOJoruu, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HAMNPABICHHOCTh Ha pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, SKOJOTUUYECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM

oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpUpPOIHON cpeje.
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[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TaKKe 3HAHUU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOILECCOB B MPOTrpaMMe MO OMOJIOTMH YJEJIEHO BHUMAHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4Hcie: NPOQUIAKTUKUA HACIEICTBEHHBIX 3a00JIEBaHUN 4YeNIOBEKa, MEIUKO-
TEHETUYECKOT0  KOHCYJIbTUPOBAHMS, 000CHOBaHUs HKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpY)KAIOIIEW NPUPOTHOM cCpele, aHaau3a
BJIMSIHUSL XO3SMCTBEHHOW JESITENBHOCTH YEJIOBEKAa HAa COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
yueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCeUeHUs
YCIOBUH sl pEIICHUs] OJHOM U3 aKTyaJlbHBIX 3ajau IIKOJIbHOIO OMOJIOrHYECKOro
oOpa3zoBaHus, KoTopas mpeanonaraetT (OpMUPOBaHHE Yy  OOyHarOLIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHHUSM JUHAMHYHO pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHe cpemHero ooOmiero oOpa3oBaHHsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS NPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, pacliupsieT U 0000IaeT 3HaHUA O KUBOW NpHUpOAE, €€
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSL  JJI:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (GOPMUPOBAHUSA
(yHKUIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30mMacHoro odpasa
KHU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, IICHHOCTHOI'O OTHOILIEHUS K KUBOHM MPHUPOJE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTHS UMEET TAKXKe /ISl PEUICHHs] BOCITUTATEIbHBIX
¥ Ppa3BUBAIOLIMX 3aJad CpeAHero oOmero o0pa3oBaHMs, COLMATU3ALUU
oOyuaronuxcs. M3ydenune 6uonorun odecneynBaeT ycioBus st (OPMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIUOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBHI, CIOCOOCTBYET WHTErpalud OWMOJIOTUYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YYCOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHHM Y4eOHOro MpeameTa

«buonorus» cocraBuin OCHOBY MJi1 OHIpCACIICHUA IIOAXOA0B K 0T60py u
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CTPYKTYPUPOBAHHIO €r0 COAEp’KaHWsA, MPEACTaBICHHOI0O B Iporpamme 1o
OHOJIOTHN.

Ot60p conepkanust yueObHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOpPAa3HOrO MOJAXO0/Jd, B COOTBETCTBUHM C
KOTOpPbIM OO0y4aromuecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE JJIS
dbopmupoBaHus oOOIIEH KYJIbTYpbl, ONPECISAIONUE aJeKBaTHOE IIOBEICHHE
YyeJoBeKa B OKPYKAIOLIEH MPUPOAHONU cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTUYECKON AesTenbHOCTH. Oco0oe MECTO B ITOW CHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COACPKAHUSI, KOTOPBIE CIYKaT OCHOBOM it pOpMHUpPOBaHUS
IIPEACTABICHA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OHOJOrMYECKOro 00pa30BaHUs.

CrpyKTypupoBaHHE COJEp)KaHUs Y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTMM OCYLIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3anuu 1
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKATENbHbIe TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro Mupay,
«IBOJIFOLIMS AKUBOU MIPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp nzydenust yueOHoro mpeamera «buonorus» Ha 06a30BOM YypoOBHE —
OBJIaJICHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
UCIIONIb30BaTh ATH 3HAHUS /JIsi TPAMOTHBIX JEHUCTBUH B OTHOUIEHHMH OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTkeHne 1einu u3ydeHus yueOHoro npeameta «buonorus» Ha 0a30BoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUN O OMOJOTUYECKHUX TEOPHSIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaxX, CIyKAIIUX OCHOBOU

JUIst (POPMUPOBAHUSL TPEICTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
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METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y 0O0yYaromMXCs MO3HABATENbHBIX, MHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IJISIIOB, WJEH M MOJIXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHHE Yy oOOydyarommuxcsi oOmeld KyJabTypbl, (PYHKIHOHAIBHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBICHHS OKPY>KAIOIIETO
MUpa KWUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U OMbITa, MOJYYEHHBIX MpHU
U3y4eHUU OHOJIOTUY;

dopmupoBaHrue y OOy4YalOMMXCA YMEHUH WIUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCITUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH MO3HAHUS YEJIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEl, COOIIOIEHUST ATHUECKUX
HOPM TIIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HaHWE IEHHOCTH OWOJOTUYECKUX 3HAHUN JUIsl TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUN B MOBCEAHEBHON KU3HU
JUTS OLIEHKHA MOCJEICTBUM CBOEH JESITEIBHOCTH MO OTHOIICHUIO K OKPYXKAIOIICH
cpeae, COOCTBEHHOMY  37I0pOBBIO, OOOCHOBaHHME U  COOJIIOJCHUE  Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpemnero oobmero obpasoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jist  w3ydeHuss Ouosiorm Ha 0a30BOM YPOBHE CPEIHETO  OOIIETro
oOpa3oBanus otBoautcsa 68 yacos: B 10 kiacce — 34 ydaca (1 gac B Hegenio), B 11

kiacce — 34 daca (1 yac B HeeInio0).



COJEP XAHME OBYUYEHUA

10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus xak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (pusiocodueit, ITUKON, SCTETUKON U TPABOM.
Ponp Owonormu B (OpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl MO3HAHUS JKUBOW mpupoasbl (HAOIIOJIEHHE, SKCIEPUMEHT,
ONHMCAaHHWE, U3MepeHue, KilacCupUKalus, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX).

JleMmoHcTpanuu:

IMoptpetsl: Y. Hapeun, I'. Mennens, H. K. Kombnos, JIx. Yorcon wu
@. Kpuk.

Tabauiel ¥ cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:
[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHHE pa3NMYHBIX METONOB MpPH

U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3ALMSL.

Xusble cucrembl (OMOCHMCTEMBI) KakK MpPeIMET HU3Y4YEHUsi OUOJIOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpaswe. YpPOBHU OpraHu3aluu
OwocucTeM:  MOJICKYJISIPHBIA,  KJICTOYHBIA, TKAHEBbI, OpPraHU3MCHHBIH,
MOMYJISIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHUECKHIT ), OMOC(EPHBIH.

JdeMoHcTpaUU:

Tabauibl u cxembl: «OCHOBHBIC TPU3HAKH KU3HI», «YPOBHU OpraHU3aIluN

YKUBOU IIPUPOIBI».



Ob6opynosanue: Moaens MoJekynsl JJHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTHI: MAKPOAJIEMEHTHI,

MHUKPOIJICMCHTBI. BOI[a N MUHCPAJIBHBIC BCIICCTBA.

@OyHKIMM BOJbl M MHUHEpaJbHBIX BellecTB B Kierke. [logaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKHCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(GyHKUIHU OENKOB.

®epmeHThl — OWonoruueckue Karanumszatopel. Crpoenue (depMmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduuHocts. KodepmenTsl. ButamuHbl.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.

YrneBoasl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCHpHU003a),
aucaxapuabsl  (caxaposa, JaKTo3a) M ToJiMcaxapuibl  (Kpaxmaj, TJIMKOTEH,
1eJUTI0I103a). bronornyeckue GyHKIIMM YTII€BOIOB.

Jlunmuael:  Tpurnunepunabl, dochomunuas, crepounsl. [wapoduILEHO-
ruapodoOHbie cBoicTBa. buonormyeckne Qynkuun aunuaoB. CpaBHEHUE
yTJI€BOIOB, OCTTKOB U JIMMHUIO0B KaK HCTOYHUKOB YHEPTHUHU.

Hyxknennoseie xucnore: [HK wu PHK. Hykneotmaer — MoHOMEpPHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenue u ¢pynkuuun PHK.
Bunet PHK. AT®: ctpoenne u QpyHKIUN.

Hutonmoruss — Hayka o kierke. Kiierounas Teopuss — mnpumep
B3aMMOJICUCTBUS HJed W (AKTOB B HAy4YHOM TO3HAHWUU. MeETOAbl M3YYCHHS

KJICTKH.



Knerka kak menmoctHas >xuBas cuctema. OOIMe NpPU3HAKK KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KIETOK: 3yKapuoTHuecKas W Mpokapuotrnueckas. (OcoOeHHOCTH
CTPOEHMsI MPOKapuoTHUecKOol kieTku. KnetouHas creHka Oakrepuil. CtpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IpUOHON KIIETKH.

I10oBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIUKC, UX
¢bynxun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. L{utonnazma u eé
opranouisl. OnHoMmemOpanHbie opranHounbl kietku: JIIC, anmmapart ['ombmxw,
IU30COMBI. I1oyaBTOHOMHBIE OpPraHOMIbl KIETKH: MUTOXOHAPWUM, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIYTUKHA. OyHKIMU OPraHOUI0B KJIETKU. BKiIroueHus.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue sapa: sjaepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEMIECTB B KIETKE.

JdemoHcTpanuu:

IMoptpetsl: A. JleBenryk, P.I'yk, T.IlIBanu, M. llIneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammel: «Pacnipenenenne XUMHYECKHX  3JIEMEHTOB B HEXHUBOH

npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».

Ta6m/1u51 U CXCMBI: ((HepI/IOI[I/IqGCKaH Ta6J'II/ILIa XUMHUYCCKHUX JJICMCHTOBY,

«CTpoeHre MOJIeKYJIbl BOJIb», «brocnunTes 0enka», «CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOeHHE >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUYECKOU KIIETKHY,

«CTtpoeHue sifpa KIEeTKu», « Y TIeBOAbD, «JIMIuIb.



O6opyIoBaHKE: CBETOBOM MHKPOCKOIN, OOOpyAOBaHHE s MPOBEIACHHS

HAOMIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbhl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

JlaGopaTopHble U IpaKTUYeCKUE padoThI:

JlaGoparopHass paGota Ne 1. «l3yueHne KaTaaUTHUYECKON AaKTUBHOCTU
(depMeHTOB (Ha IpUMepe aMIIIa3bl WK KaTajaa3bl)y.

JlabopatropHass pabota Ne2. «M3ydeHue CTpOEHHUSI KIETOK pPacTEHUU,
KUBOTHBIX M OaKTepUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U HMX

OIIUCAHUCH.

Tema 4. ’KuzHeneaTeJbHOCTL KJIETKH.

OOmeH BelecTB, WK MeTa00IM3M. AcCUMIIIALINS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTPOQHBIN U retepoTpodubiid. Poas GpepmenTon
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBass W TeMHOBasg (Qa3zbl (porocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha (OTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €TO
MIPOYKTUBHOCTH y KYJbTYPHBIX PACTCHHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe 0akTepuu. 3HaUYeHUE XEMOCHUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTudeckuii oOMeH B KieTKe. PacieruieHne BemecTB, BBIACICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KJIETKE. OTalbl JSHEPreTUYECKOro OOMEHa.
['muxomus. bpoxenne u ero Buabl. KuciopogHoe OKHCIEHHE, WIH KJIETOYHOE
JIbIXaHUE. OkucnutenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH

HHEPreTUYECKOro oOMeHa.



Peakuuu wmarpuunoro cunte3a. ['enermueckas wunbpopmamus u JIHK.
Peanuzamus reHetnyeckoil mH(OpManud B KIETKe. ['eHETHUeCKHid KOA M €ro
cBoricTBa. Tpanckpunius — MaTpuuHblii cuHTe3 PHK. Tpancisauus — 6umocunTes
Oenka. Ortambl TpaHcisiuu. KommpoBanuwe amuHOKHCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mctopusi oTkpbiTusi Bupycos (/1.
. iBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKA3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, MKUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMUY) — Bo3oyautens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepTaza W uHTerpasa. lIpodumaktrka
pacrpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JleMmoHcTpanuun:

IToptpetsl: H. K. Konsios, /1. Y. UBanoBckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tumnel uTanusy, «Metaboauzm», «MUTOXOHAPHUS,

«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Kom,
«Bupycw», «bakrepuodarn», «CtpoeHue u xku3HeHHbIA UK Bupyca CIIN]Ia,
oakrepuodaray, «Pemnmukarus JJTHK.

Oo6opynoBanue: moaenu-anmmkanuu «Y asoenune JIHK u Tpanckpumimsy,

«buocunres 6enkay, «CTpoeHHne KIeTKu», Moenb cTpykTypbl JTHK.

Tema 5. Pa3mMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbii 1Mk, WM KU3HEHHBIM UK KiIeTku. MHTepdaza u mMutos.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlumiouaHeI W TAluIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[uTosiornUyecKue OCHOBBI PAa3sMHOXKEHUS W  WHJIWBUIYAJbHOIO  Pa3BUTHUA

OpraHU3MOB.
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Henenne knetkn — muto3. Ctaauu muto3a. IIponeccel, npoucxoasdmue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUATO34.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

dopmbl pa3MHOKEHHSI OPTaHU3MOB: Oecronoe U moixoBoe. Buasl Oecnonoro
Pa3MHOXKEHHUS: JIEJICHHE HaJBOE, IIO0YKOBAaHHWE OJIHO- U MHOTOKIIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpraHU3MOB, €r0 3HAYCHHE JIJISl CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Ctaguu meito3a. Ilpoueccsl, npoucxoasime Ha CTaauax Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUU CMBICT H
3Ha4YeHUE Meno3a.

['ameTtorenes — mnpouecc oOpa30BaHMs IMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TosoBBIE >K€N€3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHME W Pa3BUTUE IMOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHUSI SAMIIEKIETOK U crepmMaTo30uaoB. OIMIoJ0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpPUOHAIBHOE pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pazButue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMmoe (IMYMHOYHOE). BnusiHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasutne pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTaIUH PA3BUTHS.

JdeMoHcTpauu:

Tabmuubl 1 cxembl: «DOpMBI  Pa3MHOKEHUS OpPraHU3MOBY», «JIBoitHOE

OIUIOJOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,

«Ctpoenune xpoMocoMbl», «Knerounwrit mukimy, «Pemmukanus JHK», «Mutos»,
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«Menosy», «Ilpsmoe n HenpsiMoe pa3BuTHE», «l'ameToreHes y MIEKONUTAIOIUX U
4yeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

OO6opynoBanue: MUKPOCKOTI, MUKpOIpenapaThbl «CrniepmMaTo30U, bl

MJICKOITATAIOWIETOY, «SHIeKIIeTKa MieKonuTarmeroy, «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHAas MOJENb-alIUInKauus «J/leleHue KIeTKu», MOJIEIb
JHK, monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

JlabopatopHass padora Ne 3. «HaOmioneHne MuTO3a B KJIETKAaX KOHYMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

Jlaboparopuass pabota Ne 4. «/3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha

I'OTOBBIX MHUKPOIIpCIIaparaxi.

Tema 6. HacsiencCTBEeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

IIpenmer u 3agaun reHeTuku. Mcropusi pa3BUTHS TeHETUKU. Poib
IUTOJIOTUM U SMOPUOJIOTUUA B CTAaHOBJEHWU TE€HETUKU. Bkiag poccuilckux u
3apyOeXHBIX  Y4EHBIX B pa3BUTHE  TEHETUKU.  MeToAbl  TEHETHKH
(ruOpuI0JIOTUYECKHA, ATOT€HETUYECKHU, MOJIEKYJISIPHO-TEHETUYECKUIN ).
OCHOBHbBIE TEHETHYECKHE MOHATHS. ['eHeTnueckass CUMBOJMKA, UCIOJIb3yeMas B

CXEMaxX CKpELIUBaHUM.

3aKOHOMEpPHOCTH HACJEAOBaHMS MMPU3HAKOB, YCTaHOBJICHHBIE . MeHaenem.
MonorubpuiHOoe CKpenMBaHue. 3aKOH €IuHO00pa3us THOPHUJIOB IIEPBOIO
nokoneHus. [IpaBwiio  JOMHHMpPOBaHMS. 3aKOH paCHICTUICHHS TMPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEIIMBaHHME. 3aKOH  HE3aBHCHMOIO  HACJeIOBaHUS
Npu3HakoB.  [[UTOreHETHYECKHME  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanu3upytoliee ckpenmBanue. Mcnonp30Bane aHATM3UPYIONIETO CKPEIMBAHUS

L OIIPCACIICHUA I'CHOTHIIA 0co0u.
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CuerieHHOe  HacienoBaHue mnpusHakoB. PaGora T. Moprana mo
CLEIJICHHOMY HacJEeJOBaHUIO TeHOB. HapyleHne cuenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKHE KapThI.

I'eneTuka nona. XpoMOCOMHOE OIpEAEIEHUE MoJa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHUYHBOCTD. Bunpr M3MEHYUBOCTH: HEHACJIEICTBEHHAS U
HacleACTBeHHass. Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(MUKAIMOHHOW W3MEHUYMBOCTH. BapuanMoHHBIA psAl U
BapualMoHHass KpuBasd. Hopma peaknuum npuszHaka. KonndecTBeHHbIE U
KAuECTBEHHbIE MPU3HAKM M UX HOpMa peakuuu. CBOICTBA MOAM(PUKALMOHHON
U3MEHUYUBOCTH.

HacneactBenHasi, wiM reHOTHUIUYECKas, W3MEHUYUBOCTb. KoMOuHaTHBHAS
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHbie (paKTOPBHI.
3aKOH TOMOJIOTHUYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoct H. M. BaBuioga.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenmoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jcBaHUsS 4YEIOBEKA: ICHHBIC OOJIE3HH,
OOJIE3HU C HACJEICTBEHHOM MpeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comarnueckue H reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPMIAKTUKA U JICUCHUS TeHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON

I'CHCTHUKH B IIPCAOTBPAIICHNN 1 JICHCHUHU I'CHCTHYICCKHUX 3a00J1€BaHMi YeJIOBEKa.
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JemMoHCcTpanum:
[Moptpetst: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. YerBepukon, H.

B. Tumodees-Peconckuii, H. M. BaBumos.

Ta0unbl u cxeMbl: «MOHOTHOpHTHOE CKpEILLUBAHUE u ero
IIUTOTCHETUYECKasd OCHOBa», «3aKOH pACHICINICHHS W €ro IHUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«uTomorunyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Metio3y,
«B3aumoaeicTBUE aQJUICNIBHBIX TE€HOB», «l'e€HETMYecKue KapThl pPACTEHUM,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYHUBOCThHY.

O6ODVIIOBaHI/I€2 MOICIN-aIIININKAalln «MOHOFH6pI/II[HOG CKPCIINBAHUC),

«Hemonmunoe momuHupoBaHuey, «JurnbpumHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repbapuid «I'opox moceBHOM.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnasi pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

Jlaboparopnas padota Ne 6. «M3yuenne MoaupukamoHHON U3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas padota Ne 7. «AHanu3 MyTauui y 1po30(Quibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHne W aHalIU3 POJOCIOBHBIX

YCJIIOBCKaA».

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka M Mpoliecc. 3apOKIECHUE CEJIEKIIMU U JTOMECTUKALIUS.

Yuenne H. W.BaBwioBa o0 1eHTpaXx HIPOUCXOXKIEHUS U MHOT000pa3us
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KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MacCOBBIN U MHAMBUIYaIbHBIH OTOOPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. bau3kopoacTBEHHOE
cKpemBanue — uWHOpuAMHT. Yucras nuausa. CKpelIMBaHWE YHUCTBHIX JIUHUH.
['eTeposuc, wim rudpuaHas cuia. HepoACTBEeHHOE CKpeIIMBaHUE — ayTOPHUIWHT.
Otnanénnas rubpummuzanuss u e€ ycnexu. VICKyCCTBEHHbIM MyTareHes u
MOJy4YCHUE TOIUIIONI0B. JIOCTMKEHMS CEJNEKIMM PACTEHHUM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. |'€HHAsT WMHKEHEPUsS. DTarlbl
co3manus pexomOuHaHTHOM JIHK wu TpaHcreHHelx opranm3moB. Kierounas
nxeHepud. Kietounsie KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHUIA.
KinoHnupoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHHW3MOB.
DKOJIOTHYECKHME W JTHYECKHE  MPOOJIEMBI. I'MO —  reHeTHYecKH
MOU(DUITIPOBAHHBIE OPTAHU3MBI.

JleMOoHCTpanuu:

IToptpersl: H. W. BaBunos, M. B.Mwuuypun, I'. [I. Kapneuenko, M.
®. lBaHOB.

Tabmuubl 1 cxembl: kKapTa «LleHTphl TPOUCXOXKIEHUS W MHOTrooOpa3us

KYJBTYPHBIX pacTeHuit», «llopoapl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenumity, «OtnanéHHas rudpuausanus», «Padotel akagemuka M. @. liBaHoBay,
«llomumnongus», «OObEeKTl OuoTexHoiorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MeEpEeHOC TEHOB, XPOMOCOM).

OO0opynoBanue: MyJIsSKH  TIJIOJIOB U KOPHEIJIONOB  TUKUX (GopM u

KyJbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHbIE PACTCHUS.
Okckypeust «OCHOBHBIE METOABI M JIOCTHIKEHUS CEJIEKUHWHW PACTeHUMl H

YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,

COPTOUCHBITATEBHBIM  Yy4acCTOK, B TEIUIMYHOE XO34MCTBO, JTabOpaTOpHUIO

AI'POYHUBCPCUTCTA UJIM HAYYHOTO ueHTpa)».
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11 KIIACC

Tema 1. DBoIIOLIHOHHASI OHOJIOTHS.

[Ipennochulkn BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. IBOJIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTMUECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKON JICTOMMCH, TEPEXOoJHbIe (OPMBI.
buoreorpadudeckue: cxoncTBo u paznuane GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W Pa3IMuusg SMOPHOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell Yy Bcex
OpTaHU3MOB.

OomtonmonHass teopuss Y. JlapBunHa. Ilpeanocbuikn BO3HMKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMNpeaeaEHHass U3MEHUYHUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretruueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBosonus. [Tonynsius kak eIMHUIA BUIA U SBOJIIOIUH.

JBrkymue cuiibl ((hakTOphl) SBOJIOIMK BUIOB B NpHUpojae. MyTallMOHHBIHI
MpoIeCC M KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomymnsiiroHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIit 0TOOp — HampaBiasomuid ¢GakTop 3BoIONUH. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPTraHU3MOB KaK pe3yJbTaT 3BoJONUHU. [IpuMeps
MIPUCTIOCOOJICHU Y OpraHu3MOB. ApoMoph03bl U UANO0ATATITAIIH.

Bun wu BupooOpazoBanme. Kputepun Buma. OcHOBHbIE (DOPMBI

BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.
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MakposBomorusi.  @opMbl  IBOMIONMH:  (UIETHYECKAs, JIUBEPTCHTHAs,
KOHBEPTreHTHas1, napauienbHas. HeoOpaTtuMoCTh 3BOTIOLINH.

[IpoucxoxaeHne OT HeclennalIu3upoOBaHHbIX MpeakoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJAalysl.

JdeMoHcTpanuu:

IMoptpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.

Ta6J'II/IHI)I U cxeMbl: «Pa3Butue OpraHu4cCKoro Mwupa Ha 3€MJ'I€)),

«3apoAbIi TO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «Dopmbl O0prOBI 3a
cyluecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB pacCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyTtannoHHas
U3MEHYUBOCTHY, «ApoMopdosbl», «Unuoanantammmny, «OOImas aereHepaiusy,
«/IBmwxymme cuimbl  dBomounn», «Kapra-cxema mapmpyra myTemecTBUs
Y. Napsunay», «bopbba 3a cymiecrBoBanuey, «lIpucrnoco0i1eHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

O6ODVIIOBaHI/I€2 KOJUICKOUSA HACCKOMBIX C pPA3JIM4YHBIMH THIIAMH OKpPACKH,

Ha0Op TJIOJMOB U CEeMsiH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPABICHUS JIBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIoBHOr0 MO3ra TO3BOHOYHBIX.

buoreorpadguueckass kapta Mmupa, KOUIEKIUS «DOpMBbI COXPaAHHOCTH
HCKOTIAeMbIX JKMBOTHBIX W pacTeHui», wMojenb ammukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapat «JIpo3oduna» (Hopma, myTtanuu (popMbl KpbUIBEB U
OKpacKH TeJa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHAOB 1O MOP(}OIOTHIECKOMY
KPUTEPHIO».

Jlaboparopnas pabota Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHu3Ma U

€€ OTHOCUTEJILHOTO XapaKkTepay.
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Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU Ha 3emure.

JloHay4yHbBIE TPENCTABICHUS O 3aPOXKICHUM XWU3HU. HaydHble rUnmoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W maHcnepMmus. XHUMHUYECKas
ABOMTIOIUS. AOHMOTEHHBIM CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUUECKON 3BOIIOIMA. HavyanbHbie 3Tarbl
ounosormdeckoi sBosroruu. I'mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKU. [lepBbie KIETKM W HMX 3BOIIOLUSL.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xwu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxein. Apxeuckas u
nporepo3oiickas dpel. llaneosoiickas spa u €€ mnepuoabl: KEeMOPHUICKUIA,
OPIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3olickas »9pa u €€ mnepuoAbpl: TNaJeOreHOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepuCcTUKa KJIMMaTa U IeOJIOTHYECKUX IpoueccoB. OCHOBHBIE JTAllbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
JKUBOTHBIX. [l0osIBIEHNE, pacIBET U BBIMUPAHUE TPYTIIT )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpa Kak OTpakeHHe 3BotoUud. OCHOBHBIE
CHUCTEMAaTHUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue mpencraBieHUn
O TPOUCXOXIEHUU 4esioBeKa. MeTonbl HM3ydeHus aHTporioreHe3a. Cxoacta u
pa3yInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

HBuwxymue  cunbl  (pakropbl)  aHTpomoreHe3a.  HacnencrBenHas
W3MEHYMBOCTh U  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI o00pa3 KHU3HHU,
M3TOTOBJIEHUE OPYAUN TPYAa, MBILIIJICHUE, PEYb.

OcHOBHBIE CTaJUU U BETBU HBOJIOLNM YEJIOBEKA: aBCTPATIONUTEKH, YelIoBeK

yMenbld, YenoBek npsaMoxoasalui, YemoBek HeaHIEpTAIbCKHUM, YenoBek
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pa3yMHbIid. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHs, OO0JIACThH
pacmnpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUAL.

YenoBeueckne packl. OCHOBHBIE  OOJNBIIME  pachl:  €BPOICOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAS]),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHCcKas).  UepTel  MPHUCIOCOOJICHHOCTH  TpeACTaBUTENCH
YEeIIOBEYECKUX pac K YCIOBHSM CYIIECTBOBaHHWS. EIWHCTBO YeIIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Moptpetsi: ®. Peau, JI. Ilactep, A. W.Omnapun, C.Mwuep, I'. HOpwu,
Y. JlapBuH.

Ta6HI/II_[I>I n_cxeMbl: «Bo3uukHoBeHue CotHEUHOU CHUCTCMBI», «Pa3zButne

OpraHu4Yeckoro Mupa», «PacturenbHas KieTka», <«OKMBOTHas  KIETKa»,
«ITpokapuotnyeckass kieTka», «CoBpeMeHHas CHCTEMa OPraHUYEeCKOro MHUpPay,
«CpaBHCHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeumme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HEeITOBEUECKUE PaChl».

OO0opynoBanue: MyJsiKU «IIpoucxoxaenue YEJIOBEKA» (6rocThI

aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIENKUA WU
M300paKEHUsSI KaMEHHBIX OpYyAWil TEpPBOOBITHOTO YeEJIOBEKa (KaMHU-YOMIIEPHI,
pyOmiia, ckpebiia), TreoXpOHOJorHuYecKas TaOnuma, KOJUICKIUI «DopMbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Tpaktuueckas padora Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PAaCTECHUH H
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusi «DBOJIOLNSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-

HayYHBIN WK KPaeBEeIUECKUN My3eil).
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Tema 3. Opranusmbl M OKpYysKaromas cpeaa.

DKoJIoTHsI KaK Hayka. 3ajaud MW pa3fensl  3KOJOTHH. MeTofsl
DKOJIOTUYECKUX HCCIEAOBAHUM. DKOJOTHYECKOE MHPOBO33PEHUE COBPEMEHHOIO
YEJIOBEKa.

Cpenpl oOUTaHUs OPraHMW3MOB: BOJIHAs, HAa36MHO-BO3/YLIHAs, IOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonorudeckue ¢aktopsl. Kimaccudukamus >KoI0THYecKUX (PaKTOpPOB:
abuoTHueckue, OHOTHYECKHME U aHTpONoreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abunornyeckue (HakTopbl: CBET, TEMIEPATypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosiornueckne puTMBl.

buotnueckue  dakrtopel.  Bugpl = OMOTHYECKMX  B3aMMOJICHCTBUIA:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKMX B3aUMOJICHCTBHH JUIs CYIIICCTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKKA nomyisuuu. OCHOBHBIE ITOKa3aTEIH
NOMYJSALMNA: YHCIECHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysus.

JlemoHcTpanuu:

Ioptpetsi: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuiel u cxeMmsbl: kapta «IIpupoansie 30HbI 3emuan», «Cpenbl oOUTaHUS

opranu3MoBy, «®Dotonepuonuzm», «llomymnsiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJIAIIUN HHPY30pUH-TY(henbkny, «IIumessie memm.
JlaGopaTopHble 1 NpaKkTUHYeCKUE PadoThI:
Jlaboparopnas padota Ne 3. «Mopdonornueckrne 0cCoOOEHHOCTH PACTEHUM U3

Pa3HBIX MECT OOHUTaHUI.
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JIaGopartopHast pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.
[Ipaktuueckas pabora Ne 2. «[loAacu€r TUIOTHOCTH MOMYJALMA pa3HbBIX

BHUJIOB PACTCHUIN».

Tema 4. Coo0111€cTBa ¥ DKOJOTHYECKHE CUCTEMBI.

Coo0miectBO Oopranu3MoB — OuorieHo3. CTpyKTypbl OHOILIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoneHose.

Oxosiornyeckue cucrembl (dkocuctemsl). llonstue 00 »sKocucTeMe U
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peiylieHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B HKOCHUCTEME.
Tpoduueckne (muILEBbIE) YPOBHUM HKOCUCTEMBbI. [luileBble LENU U CETH.
OCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MHPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOHYHBOCTh, CAMOpPETYJIALus, pa3Butue. CyKieccus.

[TpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO
WTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycrohuuBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
ro0anbHOW 3KOocUCTeMBl. JluHaAMuueckoe paBHOBECHME W OOpaTHasi CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOreOXUMHUECKHE IIUKIIBI 3JIEMEHTOB (yriiepo/a,

a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.
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YenoseuectBo B Owuochepe 3emnn. AHTPONMOTCHHBIE W3MEHEHHUS B
ounocdepe. ' mobambHBIE YKOJIOTHYESCKUE TIPOOICMBI.

CocyiiecTBoBaHuE PUPOIBI u YeJIOBEYECTRA. Coxpanenue
O1opa3zHooOpa3us Kak OCHOBa ycTOWYMBOCTU O6uochepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HUCHOJib30BaHuE. JlocThxkeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

Ioptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxemsl: «Ilnmesbie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,

«IIpuponnbie coobOmiecTBa», «llenn nuTaHusy, «IKOJOTHYECKAs NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA UIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIC ~ BO3JCWCTBUSA Ha Hpupoay», «BaxHeilmme HUCTOYHUKU
3arpsA3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTABIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeid 3P hexT», «DaKTOpHI
PaIMOAaKTUBHOTO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «Kpyropopot azota B Ipupoae».

Oo6opynoBanue: Mojieb-anruKanus « Tunudabsie OMOIEHO3bI», repbapuii

«PacturensHble coobiiecTBa», Komiekuun «bronenosy, «Bpeaurenu BakHeHIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapud U KOJUIEKIIMM pAacTeHUH W
JKABOTHBIX, MPUHAJIEKAIIME K PA3HBIM JKOJIOTMYECKUM TPYIIIAM OJHOTO BHJA,
Kpachnas knura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB

PACTEHUH U )KUBOTHBIX.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30BAHUA

Cornmacuo ®I'OC COOQO, ycranaBnmuBaroTcs TpeOOBaHUS K pe3yjbTaTaMm
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:

JIMIYHOCTHBIM, MCTAIIPCAMETHBIM U IIPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3YJbTATOB OCBOCHUS mpeaMeTa «buomorusp»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXTaHCKOM UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACIICHUIO, HalU4yhe MOTHUBAIlMM K OOyYeHHIO  OWOJIOTHH,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESTEIIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUZHEHHBIE TUTAHBI.

JIM4HOCTHBIE PE3yJIBTATHI OCBOEHHUS MpeaMeTa «broiorus» noCcTUraroTcs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMH M HOpPMaMU
MOBEJICHUSI W CIHOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTHUA BHYTPEHHEW TMO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPAAUIIMSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Npupoae U

OKPYKAIOIIEN CpELE.
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JInuHOCTHBIE pe3yJibTaThl OCBOEHHUS ydeOHoro mnpeamera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOMINXCSl PYKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JIMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalUMi, T[O3UTHBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIHX
TPaJULUOHHBIM IEHHOCTSAM POCCUHCKOTO OOLIECTBa, PACIIMPEHHUE >KU3HEHHOIO
OIBITA M OMBITA JEATEIBHOCTH B IIPOLIECCE PEANM3ALMU OCHOBHBIX HaIPABJICHUIM

BOCIUTATEIIHHOMN ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa;ka1aHCcKOro0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YyYaIOIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJEHA POCCUNCKOI0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEH, YBaXKEHUE
3aKOHA U MPaBOIMOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATENbHOCTH TIPU CO3J1aHUU
y4eOHBIX TPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BHIMOTHEHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNSITE COOCTBEHHYIO TMO3UIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYHUTHIBATh B CBOMX JICUCTBHSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO BBIMIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOTO
OTHOILIEHUSI K MHEHHMIO ONMOHEHTOB IMpPH OOCYXJACHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEITLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU UIECHTUYHOCTH,

naTpuoTu3mMa, yBaAXXCHHA K CBOCMY HaApoAy, 4YyYBCTBA OTBCTCTBCHHOCTHU IICPCH
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Ponunoy, ropmoctm 3a CBOM Kpau, CBOKWO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHWE K NPUPOAHOMY HACIEIUI0 M MaMSITHUKaAM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyZe;

CIIOCOOHOCTh OIICHHBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujerHas yoexJEHHOCTb, TOTOBHOCTh K CIyXEHUIO M 3ammTe OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJMUTENISM, CO3JaHUIO CEMbU Ha
OCHOBE€ OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHOM XU3HU B COOTBETCTBUU C
TpaauuusIMu Hapo10B Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHIO B Pa3HbIX BHJIaX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) pusnueckoro BocnuTaHUsi, (GOPMHUPOBAHUS KYJbTYPbI 310POBbSI H
IMOIMOHAJILHOIO 0JIaronoJIy4yns:

MOHUMAHWE W peaju3alus 3J0pOBOTO W 0e30macHoro ooOpaza KU3HU
(3mopoBOe  TUTaHWE, COOJIOJICHWE TUTUEHUYECKHX TPaBWJI ©  HOPM,

cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryspHas Qu3nyeckKas
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aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

NOHUMAHWE LEHHOCTH NPaBWJl HHAWBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHMWE MOCJIECCTBUNA U HEMPUSITHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMN
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3uyHbIiM cepam mpodhecCUOHATIBHON JIEITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymielt mnpodeccun U Pealru30BBIBATH
COOCTBEHHbIC KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTHY€CKOT0 BOCITUTAHMS

AKOJIOTUYECKH 11eJIecO000pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MNPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEH CPEIbl;

OCO3HaHME TJIOOATBHOTO XapakTepa IKOJOTHYECKUX MpoOjeM M MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MNPUOOpETaeMble MPU HM3YYEHUH OHOJOTUU
3HAHWST W yMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,

PKOCHUCTEM, OHOChephl);
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AKTUBHOE HENPHUATUE JIEUCTBUM, MPUHOCSIIIUX BpPEI  OKPYKAIOLIECH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NPEIOTBPAIATH UX;

HaJu4he€  Pa3BUTOrO  JKOJIOIMYECKOTO  MBIIUIEHHS,  3IKOJIOTHYECKOU
KyJbTYphl, ONBITA JEATEILHOCTH SKOJOTUYECKOW HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIEATEIbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YHUTATENIBCKOM KYJBTYpbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHUMaHuEe cneuu(pukd OHMOJOTMM KaK HayKH, OCO3HaHHS €€ poJii B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NpeAcTaBlIeHUsT 00 OKpYyXKarolleM MHpE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu Mnpolsem
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTU OHOJIOTHUU ISl COBPEMEHHOM IIMBUIIU3ALINN:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh pPECYpCHblE  MPOOJEMBI  pa3BUTHUS
YEJI0BEYECTBA, MOMCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  palMOHAJIbLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUH OWOJIOTMYECKUX 3HAHUH B LEISIX
NOBBIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAJILHON TPaMOTHOCTH OOydarommuxcs, GopMHpPYyeMO

IPU U3y4YEeHUU OMOJIOTHH;
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MOHMMAHUE CYITHOCTH METOAOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM MHCIIOJb30BaTh IIOJIydaeMble 3HaHUS U1 aHalIW3a U
OOBSICHEHUS SIBICHUN OKPYXKAIOIEro MUPA M MPOUCXOIAIUX B HEM M3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOIINXCS JAaHHBIX C LENbIO MMOJIy4YeHHs TOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIbHO HCIOJB30BaTh OWOJIOTUYECKUE 3HAHUS JUIS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMPEpPHIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B

COOTBCTCTBHUHU C ) XKUU3HCHHBIMUA HOTpC6HOCT5[MI/I.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUSI Y4eOHOro mpeamera «bruonorus
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYAIOUTUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) 00IeHayYHbIC TOHSATHS, OTPaKAIOUIUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIUII, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HaONIO/eHWe, W3MEpPEeHHe, OKCIePUMEHT H  JIPYTHuX),
YHUBEpCaNbHBIC Yy4YeOHBIC JeWcTBHS (TIO03HABATENbHBIC, KOMMYHHUKATHBHBIC,
pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYaroluXcs, CIIOCOOHOCTh
oOyyaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHWS W  YHUBEpPCaJbHbIE yYeOHbIE JEUCTBUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MertanpeameTHble pe3yiabTaThl OCBOEHHUS HPOrpaMMBbl CPEIHEro OOIIEro

00pa3oBaHus JIOJKHBI OTPaXkKaTh:
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OBjajieHUe  YHMBEPCAJBHBIMM  Y4eOHBIMM  NO3HABATEIbHBLIMU
NEeUCTBUSMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIbHO  (DOpMyNIHpOBaTh W aKTyaIHM3UpOBaTh  MPoOJIeMy,
paccMmaTpuBath €€ BCECTOPOHHE;

WCIIOJIh30BaTh TIPH OCBOCHUW 3HAHWWA TPHUEMBI JIOTHUYECKOTO MBITUICHHUS
(amanm3a, cUHTE3a, CPaBHEHMS, KiIacCU(pUKaAIIIU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATHM (BBIICTATh UX XapaKTEPHBIEC MPU3HAKW, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OMpeNeNsaTh IeNU JEATEIBLHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HX
TOCTIKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TTOHATHS JUIsl 00bACHEHUsI (DaKTOB U SIBIICHUN
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE PaCCyXJICHUS (MHIYKTHBHBIC, JCHYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTU W MPOTHUBOPEYHS B pPaccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh ~ CXEMHO-MOJICNIbHBIE  CpeJACTBAa  JUIsl  TPEICTABJICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAIM3a MMEIOITUXCSI
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JI€ATEIHLHOCTh, OIICHUBaTh COOTBETCTBHE
pEe3yIbTaTOB MEJISIM, OIEHUBATH PUCKH ITOCIICICTBHUH IEITCIIbHOCTH;

KOOPJIMHUPOBAaTh W  BBIMOJHATH PpabOTy B  YCIOBUSX PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBAaTh KPCATHUBHOC MBIIIJICHHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6HCM.
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2) 06a30BbIe HCCIe0BATEIbCKHE ICHCTBHUS:

BJIQJETh  HAaBbIKAMU  y4€OHO-HMCCIIEOBAaTEIbCKOM M MPOEKTHOMN
JESTEIIbHOCTH, HAaBBIKAMU Pa3pelIeHUs MpooieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIECHU PAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh PA3JINYHbIE BHJBI JEATEIBHOCTH II0 IIOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTald, NPeoO0pa30BaHUI0O M NPHUMEHEHUIO B Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLIUAJIbHBIX IPOEKTOB;

(opMuUpPOBaTh HAYUHBIN TUIT MBIILICHUS, BIaeTh HAYYHOU TEPMUHOJIOTHEH,
KIJIFOUEBBIMU MOHATHUAIMU U METOJIAMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0O0pa3oBaTEIbHOU
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

BBIIBJIITh IIPUYMHHO-CJICACTBEHHBIE CBA3M M aKTyaJlu3UpoOBaTh 3ajady,
BBIJIBUIaTh TUIIOTE3y €€ PELICHUA, HAaXOAUTh apryMEHTBl Ui JI0Ka3aTesIbCTBA
CBOMX YTBEDPKICHUH, 3a/1aBaTh ITapaMETPbl U KPUTEPUU PELLICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pELICHHUs 3a4a4d pe3yJIbTaThl,
KPUTHYECKN OLEHMUBATh UX TIOCTOBEPHOCTDH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LIEJICHANPABICHHBINA MOMCK NEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEJBbHYIO M MPAKTUYECKYIO 00JacTH
KU3HENEATEIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIEH, MPEMJIaraTb OPUTMHAIBHBIEC MOAXOAbI U PELICHUS,

CTaBHUTDb HpO6HeMI)I " 3a/1a4y, OJOITYCKAoIMEC aJIbTCPHATHUBHBLIC PCILICHUSI.
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3) padora ¢ nndgopmanueii:

OPHUEHTHUPOBAThCA B PaA3IWYHBIX HCTOYHHWKAX wuHpopManuu (TEKCTe
y4e0HOro 1MocoOus, HayYHO-TIOMYJIAPHOM JIUTEepaType, OMOJIOTUYECKHUX CIOBapsIX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHaIM3UPOBATH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS], KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GopMyTUpOBaTH 3aMpPOCHl U MPUMEHSTh PAa3TUYHbIE METObI MPH TMOUCKE U
otbope Ouosorndeckor MHMOpMaIUKM, HEOOXOIUMOM JIJIsl BBIOJHEHUST yU4eOHBIX
3a7a4;

mpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMaJbHYI0O  (opMy  mpeacTaBieHUs
ounonornyeckor uHbopmaimu (cxeMbl, rpaduky, AUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KadecTBE CpeAcTBa MNpu padoTe ¢
Ovonornyeckod HMHPOpMaLUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJQJ€Th ~ HABBIKAMHM  pAacloO3HaBaHUS W 3alIUTBl  MHPOPMAIIUH,

MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJ1ajleHNe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH J1€iiCTBUSIMH:

1) o6menne:

OCYIIECTBIATh KOMMYHHKAIlMM BO Bcex cdepax I KHU3HU, AaKTHBHO
y4acTBOBAaTh B JHMAJOre WM JUCKYCCUM MO CYIIECTBY OOCYXIAeMON TEMBbI
(yMeHHe 3a7aBaTh BOIPOCHI, BBICKA3bIBATL CYXKIACHUS OTHOCUTEIHHO BBITIOIHEHHUS
npe/aracMoi 3a/1auu, yYUThIBATh HHTEPECHI U COTIIACOBAHHOCTh MO3UIIUN JAPYTUX

Y4aCTHHUKOB Auajiora ujmn )II/ICKYCCI/II/I);
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pacrno3HaBaTh HeBepOalbHbIE CpeICTBAa OOIEHHUS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS U B3aWMOJCUCTBUSA, TIOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSBISATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,;

pa3BEPHYTO U JIOTMUHO M3JaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl IesiTeJIbHOCTh:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBAa KOMAHIHOW U WHANBUAYAIbHON
paboThI IPH pEIICHUH OMOJIOTHYECKOUN Mpo0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHHS TPYMIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMATHUKy UM METOJAbl COBMECTHBIX JEHCTBUI ¢ Y4ETOM OOIIMX
UHTEPECOB, U BOBMOXKHOCTEHN Ka)/10T0 4jieHa KOJIJIEKTUBA,;

OPUHUMATH 1€l COBMECTHOW  JACSITENbHOCTH, OPTraHW3O0BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KAadye€CTBO CBOEro BKJIaJa M KaXJOT0 y4yaCTHHMKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBbIE IPOEKTHI, OLEHUBaTh HJEU C MO3ULUN HOBU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHHWE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBiajeHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUIsl BBIBICHHUS MPOOJIeM U HX

PCUICHUSA B )KUBHCHHBIX U y‘l€6HBIX CUTyaluiaXx;
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BbIOMpaTh Ha OCHOBE OWOJIOTMYECKHUX 3HAHHUM IEJEeBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSX M IOCTYIIKax II0 OTHOLIECHHIO K KMBOM IPUPOJE,
CBOEMY 3I0POBBIO U 310POBBI0 OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JAEATEIBHOCTD, BBISBIISITH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjauld B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIBHO ~ COCTaBIATh IUIAH PELICHUS IPOOJIEMBI C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOYTEHUIH;

JABaTh OLICHKY HOBBIM CHUTYaLlHsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOYTECHHI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON SPYIULUH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U

KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

7aBaTh OICHKY HOBBIM CHTYyallMsM, BHOCHTb KOPPEKTHUBBI B JEATECIHHOCTD,
OILIEHHBATh COOTBETCTBUE PE3YIILTATOB IICIIM;

BIaJICTh HaBBIKAMHM  IIO3HABATEIbHOW  pedICKCHMM KaK  OCO3HAHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTENBHBIX IIPOIIECCOB, HX pPE3YJIbTaTOB M
OCHOBAHHU, HCIIONB30BaTh NPUEMBI pedIeKCHU UIS OICHKH CHTYyallld, BbIOOpa
BEPHOTO PEILCHHUS;

yMETh OIICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHHS IO HUX
CHIDKCHHMIO;

OpUHUMATh MOTHBBI M apryMEHTBhl APYTrUX MpPHU aHaM3e pe3yJIbTaToB

JIeSITCIIbHOCTH;

33



3) npuHsiTHE CeOsl U APYTUX:

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apTryMEHTBI JPYTUX IMpHU aHAM3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKH;

pa3BHUBATH CITOCOOHOCTH TOHMMATh MUDP C IIO3UIHH APYIOro 4CJIIOBCKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHHs mporpammbel COO mo Ouonorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIE€ 3HAHMS, YMEHHS U CHOCOOBI JEUCTBHIl MO OCBOEHHUIO, MHTEPIIPETAIIUN
U IpeoOpa30BaHUIO 3HAHUM, BUIBI AESITEILHOCTU 10 MOJyYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX Y4E€OHBIX CUTYyalUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
Pe3yJIbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpeameTHbIe pe3yabTaThl OCBOCHHS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOTO MHMPOBO33PEHHUs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHHOB U TMOHSATHUI:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOCTa3 (CaMOPETyJIsiiUs), YPOBHEBAsI OPraHU3ALMS KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3j1araTh OHOJOrMYecKHe Teopuu (KIETOYHas, XPOMOCOMHAs,

MyTallMOHHAsl, LEHTpaJbHas JOrMa MOJEKYJISPHOW OHOJIOTUM), 3aKOHBI
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(I'. Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 1eHTpax MHOTOOOpa3us
U MIPOMCXOKICHHS KylIbTYpHbIX pactenuid H. . BaBuiioBa), onpenensTe rpaHULbl
UX IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJJAMHA HAYYHOIO IMO3HAHMS B OMOJIOTMU: HAOIIOACHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWM, OpraHu3alus U IPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pe3yibTaTOB, MCIIOJIIB30BAHHBIX HAy4YHBIX IOHSATHUH, TEOPUM M 3aKOHOB, YMCHME
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEISATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BELIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3RA,
IUIACTUYECKOTO M JHEPreTMYECKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMEHAThH MOITYYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTHMYECKHUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
NPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOM OHoI0rHH U OMOTEXHOJOTMM Il  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTb >JIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl MpeICcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITIOJNHATH Ja0OpaTOpHBIE W TMPaKTUYECKHE PabOThI, COOIIOAATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKU OLEHMWBATh M HHTEPIPETUPOBATH HH(POPMAIUIO

OMOJIOTUYECKOTO COACPIKaHMsA, BKIIOYAOIYIO IICCBAOHAYYHLIC 3HAHUA U3
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pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTtHble pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATH COJACp>KaHHUE OMOJIOTUYECKHX TEPMUHOB U TOHSITHIA:
BU/JI, TOMYJISLUS, TEHOPOH, IBOIIOLUS, ABMKYIIUE CUIIBI ((haKkTOpbhl) SBOJIOINH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTbl, I1ENU MUTAHUs,
HKOJIOTHYECKas MMpamua, Ouoreoenos, onocdepa;

yMEHUE H3Jaratb OHOJIOTUYECKHEe Teopuu (IBOJIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoactBa K. M. bapa, uepenoBanusi TJIaBHBIX HANpPaBJICHUN |
nytedt sBomonnu A. H. CeBeprioBa, yuenuss o o6uochepe B. U. Bepnanckoro),
OMPENEIIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BIaJCTh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTUH: HAOIIOACHUE U
OMMCAHHUE YKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABMKEHUE  THUIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE TMOJTYYSCHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE

AcJIaTb BbIBOJIbI HA OCHOBAHHWH ITOJYYCHHBIX PC3YyJIbTATOB,
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YMEHHE BBIACIATh CYLIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, TMOMYJIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB W TIOTOKA DSHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATH MOJyYCHHbIC 3HAHUS i1 OOBSICHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB W SIBJICHHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C 1eJplo obOecriedyeHus O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOAOIOJIB30BAHNUS;

YMEHHUE pelliaTh 3JeMEHTapHbIE OMOJOTUYECKUE 3a/1a4, COCTABIIATh CXEMBI
NepEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH MTUTaHUS);

YMEHHUE BBINOJHATH JaO0OpaTOpHblE U MpaKTUYECKHE PadOThI, COOIIOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALIHIO
OMOJIOTUYECKOTO  COAEP)KAaHMsSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  [OOAIbHBIE  DKOJOTHYECKHWE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO

WCITOJIH30BATh MOHATHUIHBIN armapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne | HamMmeHOBaHHMe pa3/iesioB KoumnuecTBo yacos JJeKTpPOHHBIE (IU(PPOBHIE)
n/m 1 TeM MPOrpaMMbl Bcero | KonTpoabnbie | [IpakTuyeckue oOpa3oBaTeIbHbIE PeCyPChI
padoThI /|
J1adopaTopHbIe
padoThI

1. buosnorus kak Hayka. 2 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41c292

2. JKuBbIe cHCTEMBI U UX 1 bu6mmoteka L{OK https://m.edsoo.ru/7f41c292
OpraHu3aIus.

3. XUMUYECKUH COCTaB U 8 2 bubmmoteka L{OK https://m.edsoo.ru/7f41c292
CTPOCHHE KIIETKH.

4, KuznenesTenbHOCTh 6 1 1 bubmuoreka LJOK https://m.edsoo.ru/7f41c292
KJICTKH.

5. PazMHoOXeHME 1 5 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41¢c292

WHJIMBUIyaJIbHOE pa3BUTHE

OpPTraHU3MOB.
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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

6. HacnenctBeHHOCTD 1 8 bubmmoreka [{OK https://m.edsoo.ru/7f41¢c292
U3MEHYHUBOCTH OPTaHU3MOB.

7. Cenexiusi OpraHu3MOB. 3 bu6moreka [{OK https://m.edsoo.ru/7f41¢c292
OCHOBBI OMOTEXHOJIOTHH

8. PesepBHOE BpeMs 1 bubmmoreka L{OK https://m.edsoo.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB 34

110 ITPOT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

Ne | HaumMeHoBaHMe pa3iesioB KosuuecTBo 4acoB DyieKTpOoHHbIE (U(poBbIE) 00pa3oBaTeJbHbIE
n/n U TeM MPOorpaMmbl Bcero | Konurpoabnbie | IIlpakTuyeckue pecypcsl
padoThI JaboparopHble
padoThI
1. DBOIOIIMOHHAST OMOJIOTHSI. 9 bu6ymoreka L{OK https://m.edsoo.ru/7f41cc74
2. Bo3HUKHOBEHUE U pa3BUTHE 9 bu6mmoreka [IOK https://m.edsoo.ru/7f41cc74
JKW3HU Ha 3eMJie.
3. OpraHu3Mbl 1 OKpYKaroIiast 5 1 bubnmoreka LIOK https://m.edsoo.ru/7f41cc74
cpena.
4, CooO0riecTBa u 9 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41cc74
HKOJIOTUYECKUE CUCTEMBI.
5. Pe3epBHOE Bpems. 2 bubmmnoreka LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 34 2 6

I10 [TIPOI'PAMME
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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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Ne Tema ypoka KosauuecTrBo 4acoB JlaTa usyuyenust DJIeKTPOHHbIE
n/n Bcero | Konrpoabhnblie | IIpakTnueckue uudpoBbie
padoThI | o0pa3oBaTeJIbHbIE
JladopaTopHbIe pecypcsl
padoThI

1. | buonorus B cuctemMe HayK. 1 5.09.2024 bubmmoreka [{OK
https://m.edsoo.ru/863e61
22
https://m.edsoo.ru/863e63
2a

2. | MeToasl MO3HAHUSA KUBOK 1 1 12.09.2024 bu6mmoreka [JOK

TIPUPO/IBI.
IIpakTnueckas padora Ne 1 mo

Teme: «cnoip30Banue

https://m.edsoo.ru/863e61
22
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

pa3IMIHbIX MCTOAOB IIpU

HN3Yy4YCHUU OMOJIOTHYECKHUX

00BEKTOBY.

buomornueckue CHCTEMBI, 19.09.2024 bubmoteka [IOK

IPOILIECCHI U UX U3YYCHHE. https://m.edso0.ru/863e65
64

XUMHYECKHAM COCTaB KICTKH. 26.09.2024 bubmoteka [IOK

Bona u MuHepanbHbIC COJIH. https://m.edsoo.ru/863e67
4e

benku. CoctaB u cTpoeHne 3.10.2024 bubmorexa [JOK

OEIKOB. https://m.edsoo.ru/863e6b
72

depMeHTbl — OMOJIOTHYECKHE 10.10.2024 bubmmoreka [{IOK

KaTaJIN3aTOPHI.

JlaGoparopnasi pabora Ne 1 mo
TeMe: «l3yuenue
KaTaJUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha mpuMepe

aMUJIa3bl UK KaTaias3bl)y.

https://m.edsoo.ru/863e6b
72
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

7. | YriueBoapl. JIunuael. 17.10.2024 bu6moreka IJOK
https://m.edsoo.ru/863e68
70
8. | Hykneunosbie kuciotsl. ATO. 24.10.2024 bubmorexa [JOK
https://m.edsoo.ru/863e6d
5C
9. | Ucropus u MeTOABI U3yUCHUS 7.11.2024 bubmorexa [JOK
kieTku. Kierounast reopus. https://m.edsoo.ru/863e6e
88
10. | Kierka Kkak 1iejiocTHas KuBas 14.11.2024
CUCTEMA.
11. | Ctpoenue syKapruoTUYECKON 21.11.2024 bubmmoreka [{OK

KJICTKHU.

JlaGopaTopHasi padora Ne 2 mo
Teme: «M3ydeHue cTpoeHus
KJIETOK PaCTEHUM, )KUBOTHBIX,
rpuOOB U OaKTEPHil MO/
MHUKPOCKOTIOM Ha TOTOBBIX

MUKpOIpenaparax u ux

https://m.edsoo.ru/863e6ff
0
https://m.edso0.ru/863e71
6C
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

OITMCAaHUCH.

12. | OOMeH BemecTB Uiin 28.11.2024 bubmoteka [IOK
METa0O0JIH3M. https://m.edso0.ru/863e76
6c
13. | ®orocuHTEe3. XEMOCHHTE3. 5.12.2024 bubmoteka [IOK
https://m.edsoo.ru/863e7c
98
14. | DHepreTuyeckuii OOMeH. 12.12.2024 bubmmoreka [JOK
https://m.edsoo.ru/863e7a
ae
15. | )KusHeHHBIN UK KJIETKH. 19.12.2024 bu6mmoreka IJOK
Jenenue kiaeTku. Muros. https://m.edsoo.ru/863e7d
JlaGoparopHnasi pabora Ne 3 mo c4
Teme: «Habmoenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKPOIpEnapaTax.
16. | buocuntes Oenka. Peakmus 26.12.2024 bu6mmoreka [JOK

MaTpU4HOI0 CMHTE3a.

https://m.edsoo.ru/863e79
6e
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

17. | Tpaucasus — OMOCUHTE3 9.01.2025 bubnnorexa [HOK
Oerka. https://m.edso0.ru/863e79
6e
18. | Heknetounsie GOpMBI )KU3HUA — 16.01.2025 bubmorexa [JOK
BHPYCHI. https://m.edso0.ru/863e75
40
19. | ®opmbl pa3MHOKEHUS 23.01.2025 bubmorexa [JOK
OpPTaHHU3MOB. https://m.edsoo.ru/863e81
b6
https://m.edsoo.ru/863e83
le
20. | Meiios. 30.01.2025 bu6moreka IJOK
https://m.edso0.ru/863e7f
4a
21. | O6pa3oBaHue U pa3BUTHE 6.02.2025 bubmmnoreka [{JOK

MOJIOBBIX KJIETOK.
O11010TBOPEHHUE.
JlaGoparopnasi pabora Ne 4 no

TeMe: «l3yueHue cTpoeHus

https://m.edsoo.ru/863e81
b6
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

ITOJOBBIX KJICTOK HAa I'OTOBBIX

MUKpOIIpenapaTaxy.
22. | UnnuBuayaibHOE pa3BUTHE 13.02.2025 bu6mmoreka [JOK
OpTraHU3MOB. https://m.edsoo.ru/863e84
36
23. | 'eHeTnka — Hayka o 20.02.2025 bubmmoreka [{JOK
HACJICICTBCHHOCTH U https://m.eds00.ru/863e86
N3MEHYUBOCTH. f2
24. | 3aKOHOMEPHOCTH HACEAOBaHUS 27.02.2025 bubmmoreka [{OK
NpU3HAKOB. MOHOTHOPHTHOE https://m.edsoo.ru/863e88
CKpEIlIUBaHUE. 78
25. | lurubpumHoe cKpelnmBaHue. 6.03.2025 bubmmoreka [{OK
3aK0H HE3aBHCHMOTO https://m.edso0.ru/863e89
HaCIIEJOBaHUS IPU3HAKOB. a4
26. | CueruieHHOE HaCJIEIOBAHUE 13.03.2025 bu6mmoreka [JOK

MPU3HAKOB.
JlaGopaTopHnasi padora Ne 5 mo
Teme: «/3ydeHue pe3ynbTaToB

MOHOTHOPHUIHOTO U

https://m.edsoo.ru/863e8c
60
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

JTUTHOPUIHOTO CKPEIIUBAHUS Y

TPO30(HITEI Ha TOTOBBIX

MUKpOIpenaparaxy.

27. | I'eneruka nmona. HaciienoBanue 20.03.2025 bu6moreka IIOK
IIPU3HAKOB, CLICIJICHHBIX C https://m.edsoo.ru/863e8c
MIOJIOM. 60

28. | I3MEHYHBOCTS. 3.04.2025 bubmoteka [IOK
Henacnencrsennas https://m.edsoo.ru/863e8ef
N3MEHYUBOCTb. €
JlaGoparopHnasi pabora Ne 6 no
TeMe: «l3yuenue
MOU(DUKATUOHHON
W3MEHYHMBOCTHU, TIOCTPOCHUE
BapUAIMOHHOTO psAJia U
BAPUALIMOHHOW KPUBOW.

29. | HacnencrBeHHas M3MEHYNBOCTD. 10.04.2025 bu6mmoreka [JOK

JlabGopaTopHuasi padora Ne 7 mo
TeMe: «AHAJIN3 MyTallui y

Jp030(UITBI HAa TOTOBBIX

https://m.edsoo.ru/863e8ef

€
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIpenaparax».

30. | I'eneTuka yemoBeKa. 17.04.2025 bubmmoreka [JOK
IIpakTnyeckas padora Ne 2 no https://m.edsoo.ru/863e8d
Teme: «COoCTaBJIEHUE U aHAIIU3 78
POJIOCTIOBHBIX YEIOBEKAY.

31. | PesepBHbiit ypok. O6001IIEHUE 24.04.2025
o Teme «HaciaeacTBeHHOCTE B
U3MEHUYHUBOCTb OPTaHU3MOBY.

32. | Cenekiusi Kak HayKa U MpoIiecc. 15.05.2025 bubmmoreka [{OK

https://m.edsoo.ru/863e92
14

33. | MeToabl U TOCTHKEHUA 22.05.2025 bu6mmoreka [JOK
CCJICKIIMM PaCTCHHUN 1 https://m.edsoo.ru/863e92
JKUBOTHBIX. 14

34. | buoTexHOJIOTHSA KaK OTPACIIb bu6moreka [JOK

MIPOU3BOJICTBA

https://m.edsoo.ru/863e93
36
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO HACOB 34 2 9
[10 ITPOI'PAMME
11 KJIACC
Ne Tema ypoka KoJsmm4yecTBo yacos Jara uzyuenus JJIEKTPOHHBIE
n/n Bcero | Konrposabnbie | IIpakTuueckn uudpoBbie
padoThI e padoThbl oOpa3oBaTe/ibHbIE
pecypchbl
1. IBOJIIOLINS U METOJIBI €€ 1 5.09.2024 bu6mmoreka IJOK
U3yUYCHUS. https://m.edsoo.ru/863ea
20e
2. | Ucropus pa3BuTus 1 12.09.2024 bubmmoreka [JOK
MPEICTABIICHHUA 00 IBOJFOIIHH. https://m.edsoo0.ru/863e9
570
3. | MUKpPO3BOTIOIHS. 1 19.09.2024 bubmmotexa [JOK

https://m.edsoo.ru/863e9
cle
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

[TonymsAnuus Kak 3eMeHTapHas 26.09.2024 bubnnorexa HOK

CAMHHIIA BUA M SBOJIIOLIUH. https://m.edso0.ru/863e9

JlaGopaTopHnasi padora Ne 1 9c6

no teme: «CpaBHEHHE BUIOB

1o Mop(doIoruaecKkoMy

KPUTEPHION.

JIBMKYIIIHE CHUITBI 3.10.2024 bubmorexa [JOK

(amemeHTapHBIC (HAKTOPHI) https://m.edsoo.ru/863e9

IBOJTIOIHUH. da4

EcTecTBeHHBII 0TOOp U €ro 10.10.2024 bubmorexa [JOK

(GOopMBI. https://m.edsoo.ru/863e9
ed0

Pe3ynbTaThl BOJIIOIUU: 17.10.2024 bubmuoreka [JOK

IPUCTIOCOOJICHHOCTh
OpraHU3MOB U
BUI000pa30BaHuUe.
JlaGopaTopHasi padora Ne 2
no teme: «Onucanue

MPUCTIOCOOJICHHOCTH

https://m.edsoo.ru/863e9
fde
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https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

opranusma u e€

OTHOCHTCIIBHOI'O XapaKTepar.

PACTUTENBHOTO U JKUBOTHOTO
MUpa.
IIpakTnuyeckas padora Ne 1

no reme: «M3yuenue

8. | HampaBneHus u myTu 24.10.2024 bubmmoreka [{JOK
MaKpPOIBOJIIOIIHH. https://m.edsoo.ru/863e9
cle
0. HeoGpaTtumMocTh 3BOJTIOIIH. 7.11.2024
10. | UcTtopus ku3HM Ha 3eMJe U 14.11.2024
METO/IbI €€ N3YUYCHHUS.
11. | I'umoTe3sl MPOUCXOXKICHUS 21.11.2024 bubmmorexa [{OK
’KU3HM Ha 3emie. https://m.edso0.ru/863ea
5a6
12. | Pa3BuTHe Xu3HH Ha 3eMJIeC 10 28.11.2024 bu6mmoreka [JOK
3paM U TICPUOJIaM. https://m.edsoo.ru/863ea
6be
13. | OcHOBHEIE 3TaITbI BOJIFOLIHI 5.12.2024 bu6mmoreka [JOK

https://m.edsoo.ru/863ea
8bc

51



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

HCKOIIa€CMBIX OCTAaTKOB

paCTeHI/Iﬁ H ) KUBOTHBIX B

KOJUTEKIIHSX.

14. | CoBpeMeHHas cucreMa 12.12.2024 bubmorexa [JOK
OpPraHMYECKOTO MHpA. https://m.edsoo.ru/863ea

48e

15. | OBomonus YenoBeKa 19.12.2024 bubmoteka [IOK
(aHTpOTIOTCHE3). https://m.edsoo.ru/863ea

c2c

16. | ABwxymue cuisl ((hakTopbl) 26.12.2024 bubmorexa [JOK
aHTPOTIOTCHE3a., https://m.edsoo.ru/863ea

d44

17. | OcHOBHBIE CTaAUH DBOJIOLAN 9.01.2025
YesioBeKa.

18. | UenmoBeueckue pachl U 16.01.2025 bubmmnoreka [{IOK
NPUPOIHBIE aJaNTAluN https://m.edsoo.ru/863ea
YeJI0BEKa. ea2

19. | Pe3epBublii ypok. O6001IEHNE 23.01.2025

o TeMe «BO3HUKHOBEHHUE U
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

pPa3BUTHE KU3HU HA 3EMJIEY.

20. | DxoJyorus Kak HayKa. 30.01.2025
21. | Cpensl oOuTaHus U 6.02.2025 bu6mmoreka [JOK
IKOJIOTUYECKHE (PaKTOPHI. https://m.edsoo.ru/863ea
fec
22. | Abuotnueckue GpakToOphI. 13.02.2025 bubmmoreka [{JOK
Jla6opaTopnasi pa6ora Ne 3 https://m.edsoo.ru/863eb
no reme: «Mopdosornueckue 10e
0COOEHHOCTH pacTEeHUM U3
Pa3HBIX MECT OOUTAHUS.
JlaGopaTopHasi padora Ne 4
no teme: «BnusiHME cBeTa Ha
POCT U pa3BUTHE YEPEHKOB
KOJIeycay.
23. | buotnueckue GpakTopsI. 20.02.2025 bubmmnoreka [{IOK
https://m.edsoo.ru/863eb
348
24. | DKOJIOTM4YeCKUe 27.02.2025

XapaKTCPUCTUKU TTOITYJIALINUA.
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

IIpakTHyeckas padora Ne 2
no teme: «Iloacu€r mnoTHoCcTH

HOHYJIHIII/IfI Pa3HbIX BUIOB

pacTeHui».
25. | CooO1iecTBa OpraHu3MOB — 6.03.2025 bu6mmoreka [JOK
OHOIICHO3. https://m.edsoo.ru/863eb
46a
26. | DKOJOTHYCCKUE CHCTEMBI 13.03.2025 bu6mmoreka [JOK
(9KOCHCTEMBI). https://m.edsoo.ru/863eb
46a
27. | OcHOBHEBIC ITOKa3aTEIN 20.03.2025 bu6mmoreka IJOK
HKOCUCTEMBI. DKOJIOTHYCCKUE https://m.edso0.ru/863eb
nupamuibl. CBOKCTBA 5fa
skocuctem. Cykieccus.
28. | IlpupoaHbie YKOCHCTEMBI. 3.04.2025
29. | AHTpONOreHHbIE SKOCUCTEMBI. 10.04.2025
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

30. | buocdepa — riaobanpHas 1 17.04.2025 bubmotexa [JOK
AKOCHUCTEMA 3EMIIH. https://m.edso0.ru/863eb
bSe
31. | 3akoHOMEPHOCTH 1 24.04.2025 bu6mmorexa [JOK
CYIIECCTBOBaHMS OHOChEpHI. https://m.edsoo.ru/863eb
d16
32. | YenoeuecTBO B Onochepe 1 15.05.2025
3emiu. CocymiecTBOBaHUE
IPUPOJIBI U YEIIOBEUECTBA.
OBIIEE KOJIMYECTBO YACOB 32

I10 ITIPOI'PAMME
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

56



