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MOSICHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydebHoro mpenmera «buonorus» (0a30Bbli YpOBEHB,
npeaMeTHas o0nacTh « EcTecTBeHHO-HayUYHbIE IPEIMETHI») AJisi oOyyatomuxcs 10-
11 xmaccoB AHOO «Axanemuueckas rumHazus «HAJIEX/IA» (mamee
COOTBETCTBEHHO — Pabouas mporpamma, ['uMHa3us1) paspaboTaHa B COOTBETCTBUU
C TpeOOBaHUSIMU U C YUETOM:

- ®epnepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickon @enepannmy;

- Pacnopsixenuss IlpaBurensctBa P®D ot 29.05. 2015 Ne 996-p «O06
yTBep)kaeHnn Ctpateruu pasBuths BocnuTaHus B Poccuiickon Penepannu Ha
nepuon a0 2025 roga» (nanee — Ctparerus pa3BuTHs BocnutaHusi B PD);

- mpukaza MunnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepxKaeHun Ilopsigka opraHu3anvu U OCYIIECTBICHUS 00pa3oBaTelbHOU
JEATeIbHOCTH 1O  OCHOBHBIM  00IIcOOpa3oBaTEIbHBIM  IMpOrpaMmMaM  —
oOpa3oBaTeIbHBIM MpOrpaMMaM HayajJbHOIO OOIIEro, OCHOBHOTO OOIIEro u
CpeHero o01ero 0opa3oBaHus;

- mpukaza Munnpocsemenuss Poccum ot 17.05.2012 Ne 413 «O6
yTBEpXKJIeHUn (eneparbHOr0 TOCYJApCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa
cpeaHero oOiiero oOpa3oBaHUsS» C HM3MEHEHUSIMU W JOMOJHEHUsIMU (Jajiee —
dI'OC COO);

- mpukaza Munmnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBepKIeHun (denepanbHO 00pa30BaTEeNbHON MPOTPAMMBI CPEIHEro O0O0IIero
o0pa3oBaHUs» C HW3MEHEHHUSIMH, BHECEHHBIMU TMpUKa3aMu MUHIPOCBEIICHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CII 2.4.2.4283-26 «CaHUTapHO-IMIHIEMHOJIOTHIECKAE TPEOOBAHUS K
OpraHW3alisM BOCIUTAHUS U OOYyYEHUS, OTIbIXa M O3JI0POBIICHUS JETEH W
MOJIOZICKH», YTBEPKIACHHBIX ITOCTAHOBICHHUEM TJIABHOTO CAHUTAPHOTO Bpaya
ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'uruennueckrie HOpMATUBBI W TPeOOBaHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) OE3BPETHOCTH sl YelioBeka (haKTOpOB
Cpeabl 0OMTaHUsD, YTBEPAKIACHHBIX TOCTAHOBJICHUEM IJIaBHOT'O CAHUTAPHOTO Bpaya
oT 28.01.2021 Ne 2;

- Konuenumu sKojmoruyeckoro o0Opa3oBaHMsi B CUCTEME  OOLIEro
oOpa3zoBanust (omoOpeHa pemieHHeM (eaepaTbHOTO0  Y4eOHO-METOIUIECKOTO
oOBeauHEHUS TI0 001IeMy 00pa3oBaHmIO, MPOTOKOI OT 29.04.2022 Ne 2/22);

- OCHOBHOM 00pa3oBaTesbHOM MPOrpaMMbl CpPEIHEr0 001Iero 00pa3oBaHUs
I'mmuasum (ganee — OOIT COO IM'umHasus);

- y4eOHOTro IJIaHa cpeaHero oomero oopa3oBanus [ MMHA3UM Ha TEKYIIHMA



y4eOHBIN TOJ,

- paboueilt mporpamMmbl BocniuTanus [ mmHazuu;

- (denepanpHOM pabodeil mporpaMMbl CpeaHEro oO0Iero o0pa3oBaHUS
«buonorus» (6a3oBblii  ypoBeHb) ans  10-11 kmaccoB oOpa3oBaTelbHBIX
OpraHu3aIuHu.

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buosorus» coctaBWIM: KOHIENTyalbHble TmonoxeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€J€H, CcolepKaHus, pe3ynbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero o6OpazoBanusi B Poccuiickoit denepanuu, a TakKe IMOJOKEHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MMPOTPAMMBI TIO OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu Ja€T NpeJCTaBlIeHHEe O IesIX, 00 oOriei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o0s3aTelibHOe MPEAMETHOE
COJlep)KaHUe, €ro CTPYKTypy, pacopelneiieHue 1o pasleinaM M Temaw,
PEKOMEHIyeMYIO TTOCJIeIOBATEILHOCTh M3YUEHUSI YUYEOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nmporpaMMe mo OHONIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJIbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOIMIMXCS TI0 OCBOCHHMIO COJCPIKAHUS
OMOJOrMYECKOro 00pa3oBaHMsl.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peain3oBaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHWHM OWOJOrWH, Ojarojaps 4emMy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTHUYECKOTO MBINIJICHUS, PEACTABICHUN O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKPY KalolleW MNPHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHUHM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YACICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSA, 000CHOBaHUS AKOJIOTUYECKU
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[eJIeCO00Pa3HOTO0 TOBEACHUA B OKpYXalolled MpHpPOAHON cpeae, aHalu3a
BIIUSIHUSA XO3SUCTBEHHOW JESTEIBHOCTH 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
ydaebHoro mpeamera «bruosorus» MpoauKTOBAaHO HEOOXOAMMOCTHIO OOECIeUeHuUs
YCIIOBUH ISl PEIICHUs OJTHOM M3 aKTyalIbHBIX 3aJ1a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMuUpoBaHue y  oOydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOImero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. Ona obOecneunBaeT (OPMUPOBAHUE Y OOYYaIOIIUXCA MPEACTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YCIOBHSl  JUIA: TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIbI, (POPMHUPOBAHUSA
(YyHKLIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro oopasa
YKU3HH, DKOJIOTUYECKOTO MBILICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCTIUTATEIIbHBIX U
pa3BUBAIOIIMX  3a7ady  CpeaHero  oOmero  oOpa3oBaHUs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydyenune Ouonsorun odecnednBaeT yciaoBHs s (OPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMUYECKUX 3HAHUU C
MPEACTABJICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJEpXkKaHUs, MPEACTABICHHOIO B IporpamMme Mo
Ouonoruu.

Ot6op coxmepkanusi yuebHoOro npeaMera «buosorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJX0Jld, B COOTBETCTBUM C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHUSA, 3HAYUMBIE IS
dopMupoBaHus o0OmIed KyJIbTYphl, ONPEICNAIONINE aJeKBATHOE IOBEIECHUE
YEeJIOBEKa B OKPY’KAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOIOrHUECKOro 00pa30BaHMsL.

CTpyKTypupOBaHUE COJEpXKaHUs Y4YEeOHOro maTepuajia B NpOrpaMme II0
OMOJIOTUM OCYILIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
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IBOJIIOLIUU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeNbHble TUHUU: «brosnorus kak Hayka. MeToabl
HAay4YHOTrO To3HaHUs», «KieTka kak Ouonorumdeckas cuctemayn, «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«DBOIIOLIUSA KUBOU MPUPOABD, « IKOCHUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

[lenp usyuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOTO paHra H NPUOOpPETeHHE YMEHH
UCTIONb30BaTh ATH 3HAHHS MAJS TPAMOTHBIX JEHCTBHII B OTHOIIEHWH OOBEKTOB
KUBOW MPHUPOIBI M PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctmxenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKalluX OCHOBOU
s (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX Hay4YHOT'O MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PAa3HOTO YPOBHS OPraHU3AlMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHre y OOYYarOIIMXCS TO3HABATEIbHBIX, MHTEJUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalln3a JaHHBIX O MYyTIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YUYECHHUIO YKUBBIX CHUCTEM
pa3HOro ypOBHS OpraHHU3alliy;

CTAaHOBJICHHE Yy oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSACHATH M OIICHUBATH SBJICHUS OKPY KAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIbITA, IOJIYYEHHBIX MPH
W3Y4YEHUU OMOJIOTHY;

dbopmupoBanre y OOydYaOIIUXCS YMEHHH WIUTFOCTPUPOBATh 3HAYCHHE
OMONOTHYECKUX 3HAHWM B TPAKTHUECKON EATEIHHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKHUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM TIpU TIPOBEICHUH OMOJIOTUYECKUX UCCIICTOBAHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWH MJis TIOBBIIICHHS YPOBHSA
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLICHKH NIOCJIEICTBUM CBOEU JEATEIBHOCTHU 110 OTHOLIEHUIO K OKPY’KAIOLIEN Cpene,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHME M COONIOJIEHWE Mep NPOPUIAKTUKU
3a00s1eBaHUM.
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B cucreme cpemnero oOmiero oOpaszoBaHus «buosorusy, wm3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENBHBIM YYCOHBIM IMPEAMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 001acTi « ECTeCTBeHHO-HAYYHBIE TIPESIMETHD.

Jlist m3ydenusi OMoaoruu Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B He/IeII0).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUICCKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTHCaHUE,
U3MEpEeHHe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(epHBI.

JlemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHHU OpraHU3aIUU
YKUBOU MIPUPOIBI.

Oo6opynoBanue: mojaenb Mojiekyisl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIETKU. XHUMHUYECKHE DJJIEMEHTBHI: MAKpPOJJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPaAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOTo OajaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMbIE M 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIMA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MOJeKydbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHEe CBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



®depmeHThl — Owonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA TIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIUu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a U Je30KCupud03a),
aucaxapuabpl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIUKOTEH,
1esUI0I03a). buonornyeckue GyHKIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIUIOB KaK HCTOYHUKOB SHEPTUU.

Hyxknennoseie kucnorel: JHK w PHK. Hykmeotmaer — MOHOMEpBI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Bunasr PHK. AT®: ctpoenne u hyHKIUH.

[{utonorus — Hayka o KieTke. Kiietounas teopus — mpuMep B3aUMOAEUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. METOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuid. CTpoeHwue
AYKaApUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHON, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
¢bynkuuu. [1na3zmarnueckas memOpana, e€ ceoiictBa U PyHkuu. L{uTonnazma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWABl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHApWM W TuiacTua. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMKM OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcnOpT BEILIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOIEH.

Tabmuubl u cxembl: «llepuoanyeckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyxnennossie kucnotel. [JHK», «CTpoeHne mMosiexyibl
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AT®», «CTpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpoeHue KUBOTHOU KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKONW KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUI, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpPOCHHSI KIETOK pPACTCHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEraparax M HX
OIMCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
TUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUM B IOHHMMaHUU
MeTabon3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLIEHUN PHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUU.

XeMOCHHTEe3. XEeMOCUHTE3UpYIolIe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiersieHue BellecTB, BBIICICHHE U
aKKyMYJUpPOBAaHHE DHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucnoponHoe okuciIeHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Otanbl TpaHciusauuu. KomupoBanue ammuokucior. Ponas pubocom B
OouocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M SKM3HEHHOTO LHKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbHI3bIBAEMbIE
Bupycamu. Bupyc mmmynoaeduuurta yenoseka (BIY) — Bo36ymutens CIIN/a.
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OOpatHass ~ TpaHCKpHWIIIIMSA, peBepTaza W uHTerpaza.  l[Ipodwunaktrka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsnos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunel nutanwmsy, «Metabommusm», «MUTOXOHAPUSY,
«JHepreTudyeckuii oomen», «Xiopormitacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
Jumiou HeIli W TatulOWJHBIA  XpOMOCOMHBIE  HAOOpBl.  XpOMaTHUJbL.
[{uTosIOTMUECKHE OCHOBBI PAa3sMHOXKEHUS W  HWHIUBUIAYAJIbHOIO  Pa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJHO- KW MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXkKeHUE. VICKycCTBEeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. Ilporecchbl, nmpoucxoasiiue Ha CTagusx Menosa.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOI'CHE3.
OcoOeHHOCTH CTpOEHUsI SMIICKIETOK U CcrepMaTo30ua0B. OII0OJ0TBOPEHUE.
[TapTrenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuoHanbHOEe pazButue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusHue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBbl pPa3MHOXKEHHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereratuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOK,
«Crtpoenne xpomocoMb», «Knerounsii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
4esnoBeka», «OCHOBHBIE CTA/IMM OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOTPENapaThl «CnepmaTto3ouapl
MJICKOITATAIOLIETOY, «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHas Mojelib-anmuiukanus «Jlegenue KIeTKu», MoJelb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHuwe CTPOCHHSI TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjiencTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPUIO0JIOTHYECKUM,
HATOT€HETUYECKUHN, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
noHATUs. ['eHeTHueckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoTe3a ynuctoThl rameT. [lojIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTHMYeCcKHe€  OCHOBBI  JUTHOPUIAHOTO  CKpEILIUBaHUS.
AHanusupyolee ckpenBanue. Fcrnonp30Banne aHAIM3UPYIOMIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnieHHoe  HacieAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyeHne cueruieHusi reHOB B PE3yJbTare
KPOCCHHIOBEpA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.
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['enetnka mosa. XpoOMOCOMHOE OmNpeAeieHrne moya. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BB N3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON NU3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M Kay€CTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, HU3MEHUUBOCTh. KoMOUWHATHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYUBOCTU. MyTalimoHHasi ”3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTalud. MyTtareHHbie (aKkTOphI.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEeKa: TeHEAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TEeHOTHUIIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennnie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacnoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYECHHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YyeToBeKa.

JdeMoHCTpaUm:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuet u  cxembl:  «MOHOTMOPUAHOE  CKpeIlMBaHUE U €ro
LHATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIMBaHUSI, «Metio3y,
«B3auMozencTBue aIeNbHBIX TE€HOB», «l'€HeTHMuecKkne KapThl pacTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTurbl YeloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukanrmoHHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast ”3MEHUYHNBOCTHY.

O6opynoBanue: Mojelu-ammIuKauud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonHoe noMuHHMpoBaHue», «JlurubpumgHoe ckpenuBanuey», «llepekpéct
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XpOMOCOM», MHUKpPOCKON U MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PA0OThI:

JlaGopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoanUKAIIMOHHON N3MEHUYNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHOW KPUBOIN.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quiibl HA TOTOBBIX
MHKPOIIPETIAPATAX Y.

[IpakTueckass pabdora Ne 2. «CocraBieHuEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CEIEKIUH U JIOMECTUKALMS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKIACHUS U MHOTooOpas3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUSA JOMAIIHUX KUBOTHBIX. COpT,
MOpO/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIBHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM M KUBOTHBIX. OIllEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTHIX JIUHUH.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE cKpelluBaHUEe — ayTOpUIUHT.
Otnanénnas rtulOpuansanus W €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJYYEHHUE TOJUILUIONJOB. JIOCTUKEHHSI CENEKIMU PACTEeHHM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHONOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHs. OTaIlbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepud. Kietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHHM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue W dtuyeckue  npodsnemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanos.

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuiy, «Otnanéanas rudpuauzanus», «Padote akagemuka M. @. iBanoBay,
«Ilomumnounus», «OO0beKTH OWoOTEexHONOTHHY, «KileTouHble KymbTyphl U
KJIOHUpOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH MJIOAOB U KOPHEIIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTCHUS».
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JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypcusi «OCHOBHBIE METOIBI M JIOCTHDKCHMS CEJIEKLMM PAaCTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOPaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHX HaYK.

CBuzerensctBa  3BoONUU. [laeoHTONIOrMYECKHE: ITOCIIEIOBATEIbHOCTD
NOSIBJICHUS BHUJOB B HaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguueckue: cxoncTso u paznuure ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHbIC, AHAJIOTUYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlKM BO3HUKHOBEHHUS
JapBuHU3Ma. JIBHKYIME CHIIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsus kak eAMHUIA BUAA U SBOJTIOLUU.

JIBrokymme cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTarMOHHbIN
Ipolecc M KOMOMHATHBHas M3MEHYUBOCTH. [lOMyNslMOHHBIE BOJHBI U Jpeud
reHoB. M30i1ust 1 MUTpanusl.

EcrtecTBeHHbIl 0TOOp — HampaBisionuii ¢akrop sBomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTar 3Bodonuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U UAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHbBIE  (OpMBI
BUJI000pa30BaHus: reorpayuyeckoe, IKOJIOTHYECKOE.

MakposBomoniust.  @opMbl  3BOIOLMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHne OT HeCleUUaTu3UpOBaHHBIX MNpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTUBHas paguarus.
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JleMOHCTpauM:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTamonHas
U3MEHUYUBOCTH», «Apomopdo3by, «Unumoamantammm», «OO0IIas JaereHepanus,
«/JIBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0IeHHOCT OPraHU3MOBY,
«I'eorpauueckoe Bu1000Opa3zoBaHue», « IKOJOTUIECKOE BUO0OPAa30BAHUE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOI0B U CeMsIH, KoJuieKus «l[IpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPaBICHUS SBOJIIOIUNY», 00BEMHAS MOJIEIb
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, koyuiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkanus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnaparbl «Pa3zButme Hacekomoro», «Pa3Butne
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (OpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie ¥ NpakTUH4YecKUue padoThbl:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECCKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE »KU3HHU Ha 3emure.

JloHayuHble TpEeACTaBICHUSI O 3apOXKICHUM >KU3HU. HaydHble THHOTE3b
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W maHcnepMmus. XHUMHUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIOIMU. HavanbHbie 3Tarbl
ounonornyeckoi sBosmonuu. ['umoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOILMS.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas spa u €€ mepuoaAbl: KEMOPHIICKHUH,
OPIOBHUKCKUH, CUITYPUNUCKUH, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3030HCKas 3pa U €€ NePUObl: TPUACOBBIN, FOPCKUK, METTOBOM.

KaliHo3oiickas »3pa ©W €€ MepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.
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XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [[0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro Mupa Kak OTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue mpeacTaBiIeHH O
MIPOUCXOKJICHUHN YeJloBeKa. MeTroabsl Hu3ydeHus aHTponoreHesa. (CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabsl  (pakropsl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3TOTOBJICHHE OPYAUI TpyZa, MBILUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YemoBek mnpsMoxoasmuii, UYemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxoakum MCKONMaeMbIX OCTaTKOB, BpPEMSI CYILECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHIOJIOMIHAS
(a3uarcko-amepukaHckasi).  UepThl  MPUCTOCOOJIEHHOCTH  MpeacTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHHS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuner 1 cxembl: «BosuumkHoBeHune CoyiHeUHOM cucTeMbl», «Pa3Burtue
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KIEeTKay,
«IIpokapuoTnueckass kinerka», «COBpeMEHHas CHCTEMa OPraHWYECKOrOo MHUPAY,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YeTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JTION», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblia, KPOMAHBOHIIA), CJENKH WU
M300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Tabnuma, KoJutekiusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PacTeHUU U
KUBOTHBIX B KOJUIEKLIUSX).
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OKCKypcHsl «IDBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl ¥ OKpYy KaloLias cpeaa.

DKOJIOTHs Kak HayKa. 3aa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OWMOTHUYECKHE U aAHTPOINOreHHbIe. JIEHCTBHE SKOJOTMYECKHUX
(haKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIaXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne (hakTOpBHL. Bunpr  OMOTMYECKMX  B3aUMOJCHCTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koornepanus,
MyTyalu3M, KOMMEHCAIU3M (KBApTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEUCTBUN JJI CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTepUCTUKH monyjsauud. (OCHOBHBIE IOKa3aTeian
NOMYJISILMN: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. JJmHaMyuKa 4uCIEHHOCTH MOITYJISILUU U €€ PEryJIsiusl.

JdeMoHCTpPauu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuiel u cxembl: kKapta «IIpupognsie 30HbI 3emiany, «Cpeabl 0OUTaHUS
opranusmoBy», «®Poronepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISILNK UH(Y30pun-Ty Qenbki», «[IuieBsie nenm.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTCHUM U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas paborta Ne 4. «BrnusiHre cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTel. CBsizu B
OHOILIEHO3E.

Dkosiornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »skocucTemMe W
ounoreoneno3e. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBL: MPOAYLIEHTHI,
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KOHCYMEHTHI, peyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU HKOCUCTEMBbI. [luieBbie LeNMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. DKOJIOTHMUECKHE
OUPAMUIBL:  TPOAYKIMH, YHCICHHOCTH, OmomMacchl. (CBOWMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTHE. CyKLIECCHS.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTU »3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHbIE U3MEHEHUs B buocdepe.
['1o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOJIBI U YeJI0BEYECTRA. CoxpaHnenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onochepsl. OCHOBA pallMOHATBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmunpl u cxemsl: «llumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobOmiecTBa», «llenmn nuTtanusy, «IKoJOrHUYECKass MUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos3», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpody», «DBaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JyXa W TPYHTOBBIX BOa», «[louBa — BakHE#IIass cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu nousy, «llapaukoBelil 3pdext», «DakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

ObopynoBanue: Mojenb-anmanKanus «TUnuuHble OMOLIEHO3bD», repOapuii
«PacTtutenbHbie cool1ecTBa», KoJuleKuuu «buoiienos», « Bpenurenn BaxkHenHmx
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuu M KOJUICKIIMM pACTEeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyMHraM OJHOTO BHIA,
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Kpacnas knura Poccuiickoii ®enepauuu, H300pa)K€HUs OXPAHIEMBIX BHJIOB
pacTEeHU! U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacio ®I'OC COO, ycraHaBiauBalTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHMSI  OOyYarOIIMMUCS TMPOTpaMM  CpeaHero  obmiero  0oOpa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yIbTATOB OCBOCHUA IpeaMera «buomorns»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOINPENENICHUI0, HajJu4yhe MOTHBaUM K  OOy4YeHHI0  OHOJOoTruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH
JNEATEIIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYILUMU CUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «bruonorus» AOCTUTarOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXECHUS K 3aKOHY U IIPABOIIOPAAKY, YEJIOBEKY TPyJda U CTAPLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUIO U
TPpAAULKUAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPY KaroIlIen Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIITNXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JHUYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00I1IeCTBa, pacUIUpeHHe >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIPaBICHUHN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UILIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXKeHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH IMIPU CO3JaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYMUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJ7a4, YBaXKUTEIBHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH IMEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHuto u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEUHOM JXU3HU B COOTBETCTBHM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;
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MOHMMAaHUE YMOLIMOHATILHOTO BO3JICHCTBHS JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD&)KEHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnutraHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOJTy YU :

NOHMMaHHWE U pealu3alus 3J0pOoBOro U 0e30macHoro ooOpasza KU3HU
(3m0poBO€  mNUTaHHWE, COOJIOJEHHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOaaHCUpPOBAaHHBI PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTb), O€pEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIECHHS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO €SI TEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaMm MpodeccnoHalbHON NesSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyayimied mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIICEHUE YPOBHA OKOJOTMYECKOM KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYX aroUIEH Cpeibl;

OCO3HaHUE TJI00aJbHOIO XapakTepa HKOJIOTUYECKUX MpoOsieM U myTell ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIIOJIEHHE  MpaBUi  MOBEAEHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJOB,
IKOCUCTEM, Orochepsl);
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AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
NPUPOIAHON cpejie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUYECKOUN NEATEIIBHOCTH SKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUHU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIIBHOMY
UCIOJIb30BaHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTHYECKUX 3HAHUM B LEJAX
NOBBIIEHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydarommxcs, GopMHpyeMOit
pU U3y4eHUH OUOJIOTUY;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBJICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TOJyUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
IPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIANBUAYAJIbHO U B TPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMWA MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHUS yueOHOTO mpenmeTa «buosmorusy
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YUYaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karouue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOIECC,
CUCTEeMa, HayuHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBaHue,  HaONIOJIeHHe, HM3MEpPeHHE, OKCIEPUMEHT U JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISITUBHEBIE), o0ecreynBaroIne (dbopmupoBaHue (yHKUIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCsA, CIIOCOOHOCTh
oOyJaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  yHUBEPCAIbHBbIC y4ueOHbIC JCHCTBHS B
MO3HABATEIBLHON U COLIMAIIBHOW MPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBeEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyNIHMpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh MX XapaKTEPHBIC MPU3HAKH, YCTaHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OMpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIHTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXJICHHS (MHAYKTUBHbBIC, JEIyKTHUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IETbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a
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TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMuYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAaH pEIICHHS MPOOJEMbI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSTEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITEITLHOCTH;

KOODAMHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIeI0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH YUE€OHO-MCCIIEIOBATEIBCKON U MTPOSKTHOM JESITEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a/]1a4, TPUMEHEHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalnH, MNPeoOpa3oBaHUI0 U TMPUMEHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COITUATBHBIX TPOEKTOB;

dbopMHpPOBATH HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIAITh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HAaXOAUTh apryMEHTHI Ui JI0Ka3aTeJIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhbl K KPUTEPUHN PEIICHHSI;

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEpPeHOca CPEICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO M TPAKTHYECKYIO 00JIaCTH
KHU3HECITCIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJIEH, TMPEJIaratbh OPUTHHAIBHBIE TOJIXOJbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaImu (TeKcTe y4eOHOTOo
nocoOusi, HAy4YHO-TIONMYJSIPHOW — JUTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
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UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyJIMpOBaTh 3aNpPOChl U NPUMEHATH PA3JIMYHBIE METOJbI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIUU, HEOOXOTUMOU I BBIMOTHEHUS Y4EOHBIX
3az1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMYHbIX
HOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMy  IpPENCTABICHHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (hOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsJHOCTH;

BJaJ€Th  HABbIKAMU  pAaclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eCTBUSIMU:

1) o6menmne:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYLIECTBY OOCYyKIaemMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJILHO BBINOJHEHUS MpeJiaraeMomn
3aJlayd, YUYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3ZHMIMI IPYTUX YYACTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CHOCOOAMHU OOIIEHUS M B3aMMOJICUCTBHS, TTOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (POPM B3aUMOJEHCTBUS NPU pelIeHUH yueOHOM 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;
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IIPUHAMATh  LEJIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTbh pold C y4€TOM MHEHMI YYacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadeCTBO CBOEr0 BKJIAJAa M KaXJOTr0 yYaCTHUKA KOMAaHJIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IIO3ULHAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OgBy1aieHHe YHMBEPCAJIbHBIMH PEryJISTHBHBIMHU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBIABICHHUS NpoOieM U HX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATENIBHYIO JNESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3ajlaul B 00pa3oBaTeIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peLICHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW HPYyIuIUMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJa/J€Th  HABbIKAMH  TO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAaHHUSA
COBEPIIAEMBIX JEUCTBU M MBICIUTENIbHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOTO PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;
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OPUHUMATh MOTHBBI W apryMEHThl APYrMX I@pU AaHAIW3E pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsA U APYTUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U MPABO APYTUX HA OIIHUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN IO OCBOCHHUIO, HHTEPIIPETALIUN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHbIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MPEICTaBICHbI 10 TOJaM 00yUYeHHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKJIAJE POCCHMCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHUM:
KU3Hb, KJETKa, OpraHu3M, Meraboau3M (OOMEH BEIIECTB M TMpEeBpallcHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsiusi), YPOBHEBAST OPraHU3alINs KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKIEHUS KYJIbTYpHBIX pactenuit H. . BaBuiosa), onpenenarb rpaHUiibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, IPOLECCOB M SBJICHHI, OpraHu3alus U IMPOBEJCHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMHU, OOBSACHEHHE IMOJTYYEHHBIX
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pe3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHSTh MOJNyYCeHHbIC 3HAHUS I OOBSICHEHHS OMOIIOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1enplo obOecriedyeHus 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIIUX JIFO/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPY KaroLIei
IPUPOTHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOJIB30BAaHUS JTOCTHKEHUHN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pellaTh »3JIEMEHTAapHble TIEHETUYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpPEIMBAHKE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHMS IJIsl MpECKa3aHusl HAaClIeJOBaHHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATh HHGOPMAIIHIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(GOPMAIMHU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/laBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTHMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeXHBIX YyU€HBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIHMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JJIsl pelICHHs )KU3HEHHBIX 33]1a4;

YMEHHUE PACKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHUM:
BU/I, TIONYJIALNS, T€HO(MOH, SBOJIOLMS, ABMUXKYIIUE CUIBI ((PaKTOPHI) HBOJIOILNUH,
IPUCIIOCOOIEHHOCTh OPTaHMU3MOB, BHI000PAa30BaHME, IKOJIOTHMYECKHUE (DaKTOpHI,
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DKOCHCTEMA, NPOAYLUEHTH, KOHCYMEHTBI, pPEAYLEHTbl, LENH I[HUTaHUs,
HKOJIOTHYECKas MMpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3jarath OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
ONMCAHNE XUBBIX CUCTEM, IPOLIECCOB W SBJICHUM, OpraHU3alus W IPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEIWYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pEe3yIabTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX INOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIBI HA OCHOBAHHH MOJyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolEHO30B U JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPUCHOCOOIEHHOCTU
OpraHU3MOB, JI€WCTBHSI SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpeHOca
BEIIECTB M IIOTOKAa HDHEPIMM B DKOCHCTEMAX, AHTPOIIOIEHHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEeHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOIIUX JII0AeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAlIMOHAIBHOTO MPUPOI0I0JIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dIKOCUCTEMAaX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuiIa npy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

YyMEHUE KPUTHYECKH OIIEHMBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MaccOBOW MH(pOpMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYO MO3UIIHUIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 61MoJIOrMuecKyr0 HHGOPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.
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10 KJIACC
Koan4decTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHHe pa3aeioB H TEM nudpoBLIe
Ne o/ P Konrpoabnsie IIpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbIe CHUCTEMBI M KX OpPraHU3allHs 1 bubmorexa LOK
p H https://m.edsoo0.ru/7f41¢c292
bubnuoreka [{OK
X % 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 K 6
HBHEACATENRHOCTD KIICTKH https://m.edsoo.ru/7f41c292
5 PazMHOXeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 1 bubnmorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 3 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubmmnoreka HOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
P 1
8 C3CPBHOC BpeMA https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcesbl
bubnunoreka LIOK
1 IBOJIOUHOHHAS OHOOTHA J 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka LJOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3MBl H OKpyARaiolas cpea > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5
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10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckast padora Ne 1
2 «/cnonb3oBaHue pa3IuUHbIX 1 0.5 bubmmorexa LOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI 1 bubnmnorexa [JOK
U UX U3yYEHHE https://m.eds00.ru/863e6564
4 XuMH4yecKkui coctaB KiIeTku. Boga u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 benku. Coctas u crpoeHue 0eKkoB 1 https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuyenue 1 05 bubnuoreka [IOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
7 VYraeBospl. JIunuas 1 bubmuorexa [JOK
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https://m.edso00.ru/863e6870

bu6mmoreka [IOK
8 Hyxentossie kueiorst. AT® https://m.edso00.ru/863e6d5¢c
9 Hcropus u meTonbl n3ydeHus bubnuoreka [IOK
kiieTku. Kinerounas reopust https://m.edso00.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
CtpoeHnue 3yKapruoTUYECKON KIIETKH.
JlaboparopHas padota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIFICAHUE»
bubmuorexa [JOK
12 OOMeH BelecTB WM MeTaboIu3M https:/m.eds00.ru/8636766¢
bu6mmoreka [JOK
13 ®otocnites. XemocHntes https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTHieckHi ooMen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkJeTku. Mutos. JlabopaTopHas BuGmrorexa LOK
15 pabota Ne 3 «HaOmoieHue MuTO32a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MAaTpUYHOI0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsnus — 6nocuHTe3 Oenka bub6nuorexa [IOK
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https://m.edsoo.ru/863e796e

18 Hexierounsie popmbI )KU3HU — bubnunoreka HOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bubmuoreka [JOK
20 Meii
cHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnnoreka [JOK
«3y4yeHue cTpoeHus MoJoBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
99 NuauBHuyanbHOE pa3BUTHE bu6mmorexa [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuotexa [JOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [JOK
P ] puA https://m.edso0.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 §e3aBHI():H§40r0 HaI::nL: OBaHUSA bubmmorexa [JOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
26 npu3HakoB. JlabopaTopHas padora 05 bubnnoreka [JOK

Ne 5 «M3yuenue pe3ynbpraToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edso00.ru/863e8c60
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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
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CKpEIIUBaHUS Y APO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnapaTax»

I'enetuka nona. HacnegoBanue bubnmoreka [JOK
27 1
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue bubnmoreka [JOK
28 . 1 0.5
MOAM(PUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaboparopHuas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»
bu6mmorexa [IOK
30 Penrernka enonexa L https://m.eds00.ru/863e8d78
PesepsHblil ypok. O60011eHue 1o
31 TeMe «HacieqcTBEHHOCTD U 1
M3MEHYMBOCTh OPTaHU3MOB»
bu6mmoreka [IOK
32 (Cenexups kax Hayka H Ipouece L https://m.eds00.ru/863e9214
33 MeToabpl 1 OCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
pacTEeHN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTrexHomorus Kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOICTBA https://m.edso0o.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
1 DBOJIIONHS U METOJIBI €€ M3yYCHHS 1 bubmmorexa [JOK
t A Y https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus NpeacTaBiIeHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKpOIBOIONHA https://m.edso0.ru/863e9cle
[Tonynsiiiust Kak 3JeMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopnast pabora Ne 1 1 0.5 bubmmorexa LOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB T10
Mop(}orIorHueckoMy KpUTEPHIO»
5 JIBrOKy1IHME CUITBI (9JIEMEHTApHBIC 1 bubnuoteka [JOK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1
CTCCTBEHHBI OTOOP 11 €ro (oI https://m.edso00.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnmuotexa [JOK
pabora Ne 2 «Omucanue ' https://m.edso00.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepay»
8 Hanpasnenus u mytu 1 bubnmuotexa [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
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MAaKpO3BOJIFOLIMHI https://m.edso00.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIONNN
10 HcTopwust )xu3HU Ha 3eMIIe U METOIbI
e€ u3yueHus
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
repuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U XKUBOTHOTO MHPA.
13 [IpaxTuueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KMUBOTHBIX B
KOJUTICKIIUSX )
14 CoBpeMeHHas cucTema bubnmnorexa [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edso00.ru/863eac2c
16 JIBmokytue cuibl (pakTopsl) bubnunorexa [JOK
aAHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
YeloBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE bubnuorexa [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O6001IeHNE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HH Ha 3eMIie»
20 DKOJI0Tus KaK HayKa



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
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Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JlaGopaTopHas padota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
. bu6mmoreka [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buomieckue daxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinud. [Ipaktuyeckas pabora
24 Ne 2 «IToncuér moTHOCTH 0.5
TIOTYJISINI Pa3HBIX BUJIOB
pacTeHun»
o5 Coob1ecTBa OpraHu3MOB — bubnmnorexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMEI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmorexa LHOK
N https://m.edsoo.ru/863eb5fa
CaoiictBa sxocuctem. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubmuoreka [IOK
JKOCUCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHHUS bub6nuorexa [IOK



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
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ouocdepsl https://m.edso0o.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O600IICHUE TEMBI

34 «Co00111eCTBA U DKOJIOTUTUECKHE 1
CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpasoBanusi

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCUHCKUX U 3apyOC)KHBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oouosorny; (PyHKIMOHAILHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHUs

JKHU3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB U
MOHATHI: XKU3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMeOcTa3 (camMOperyJsius), YpOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKITus),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue uznarate OMOJIOrMYECKUe TeOpuH (KJIETOYHAs, XpOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
yueHHs: (O LEHTpax MHOrooOpas3us U IMPOUCXOKACHUS KyJIbTYypPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHH
(HaOmro/IeHNe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHm3alys W TPOBEJACHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKGHHWE  TUINOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX Pe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TTOHATHH, TCOPHUH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

VYmMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKHW BHPYCOB, KIIETOK
MPOKAPHOT U  DYKAPHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOGHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
NPEBpAIICHHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M
JHEPreTUYeCKOro  OoOMEHa,  XEMOCHHTE3a,  MHUTO3a,  MekHo3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHU, UHAUBUAYAJIBHOT'O Pa3BUTHA

OopraHusma (OHTOI'€HE3)
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YMeHue [OpUMEHATh IOJy4YEeHHblE 3HAaHUS I OOBSCHEHHS
OMOJIOTMYECKUX MPOLECCOB U ABJICHUM, JUIl MPUHATHUSA NMPAKTHUECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3/I0POBbS U 310POBbsl OKPYXKAIOLIUX JIFO/IEH, COONIIOICHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPY)KAIOIIEH MNPUPOAHOM  Cpexc;
IIOHMMAaHHe HE00X0IMMOCTH HCIIOJIb30BaHUs JOCTUKCHUM
COBPEMEHHOW OWMOJIOTMM W OMOTEXHOJIOTHUH Ui PalMOHAIBHOTO

IIPUPOIOINOIB30BAHUS

YMenune peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJadd Ha MOHO- H
IUTrHOPUAHOE CKPEIIMBAaHME, CLEIUICHHOE HACIEOBAaHHUE; COCTABIIAThH
CXEMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHMSA  JUIS  NpeICKa3aHHs
HacJIeJOBaHHs PU3HAKOB Y OPTaHU3MOB

VYMeHue BBINOJHATH JIAOOpPAaTOpHbIE M MpPAaKTUYeCKue padoTshl,
coOmonare mnpaBWia Tpu pabore C ydeOHBIM M JTabOpaTOPHBIM

o0opy1I0BaHHEM

10

11 KIIACC

Kon
IPoBEepPsAEMOro
pe3yJjbTara

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTMYECKOT0 COAEpKaHUs, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHUKOB (CMU, Hay4HO-TIONYJIsIpHBIE MaTepHasbl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUM B OHosOTHUH,

MCEAUIIUHE, OMOTEXHOJIOTUH

YMeHue co3naBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHMS,
000011ast 6MOTOTUUECKYI0 MH(OPMAITUIO U3 HECKOJIbKHUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MOHATUUHBIN arrapar OnoJIOrun

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo01ero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe M POJM OHOJIOTMH B CUCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYyYHOM KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQIE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OHMOJIOTOB B pa3BUTHE
Oouosiornu; (PyHKIMOHAIFHOW TPaMOTHOCTH 4YeJOBeKa ISl PEIICHHS

JKHU3HCHHBIX 3aJ1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U

TOHSATHN: BHJI, TOIYJISAIUSA, TeHO(OH, BOJIONMS, IBIKYIIHE CHITBI
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(dakTopsr) SBOJIIOLINH, MIPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BUJI000pa3oBaHue, 9KOJIOTUYECKUE (baxTopsl, IKOCHUCTEMA,
MIPOYIICHTHI, KOHCYMEHTBI,  PEAYLEHTHI, 1enu MUTAHWS,

IKOJIOTHYECKast MUpaMuia, OMoreoreHos, onochepa

YMeHnue uznaraTb OMOJIOTHYECKUE TeOpHUH (IBOIIOIMOHHAS Teopus Y.
JlapBuHa,  cHHTETMYECKass TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHuid u myteit sBomtonuu A.H. CeBepiioBa, y4eHus o
ouocpepe B.M.  Bepnaackoro), ompenensitb  IpaHUIBl  HX

MIPUMCHUMOCTH K JXUBBIM CUCTEMaM

VYmenue BJIaACTb MCTOAaMM HAYYHOI'0 IIO3HAHUA B ouooruu
(HaGHIO,I[eHI/Ie H OHIHUCAHHUC XUBBIX CHCTCM, IIPOLCCCOB H ﬂBHCHHﬁ;
OopraHusanusa n IMIPOBCACHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHEC THUITIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HUCCICAYyCMBbIMH BCIIMYWHAMMU, 00BsACHCHHE MOJIY4YCHHBIX PC3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYYCHHBIX pe3ynLTaTOB)

Ymenue BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKN CTpOECHUS
OMOJIOTHYECKUX  OOBEKTOB:  BMJIOB, MOMYJSLIMHA, MPOIYLEHTOB,
KOHCYMEHTOB,  pPEOYyLIEHTOB,  OWOT€OIleHO30B U  IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEJICTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUS, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEMCTBUSA HKOJOTHMUYECKUX (DAaKTOpPOB Ha OPraHU3MBI,
MepeHoca BEUIeCTB U MMOTOKA SHEPTHH B SKOCHUCTEMAaX, aHTPOIIOTEHHBIX
M3MEHEHUH B DKOCHCTEMax CBOEM MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHue TpUMEHSATh IOJy4YeHHblE 3HAaHUS IS OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHUM, IS MPUHATHUSA NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneyeHus: 6e30MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbS OKPYIKAIOIINX JIFO/IEH, COOMI0OAEHUS] HOPM
IPaMOTHOTO  TIOBEIECHUS B  OKpYXarollell NpUpOIHON  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTUH JISl PALIMOHAIIBHOTO TPUPOIOTIOIB30BAHUS

YMmenue peiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3ada4yu, COCTaBJIATHb

CXEMBI IepeHOoca BEIIECTB U SHEPTUU B 3KOocHcTeMax (L[enH MUTaHuUs)

YMeHHne BBIOJHATH JIA0OpPATOpHBIE M TPAaKTUYeCKue paboThl,
cobOmroath TpaBuja Tpu padboTe ¢ Y4eOHBIM M JIAOOPaTOPHBIM

o0opyaoBaHuEeM
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10

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPIPETUPOBATH HUH(OPMAIMIO
OMOJIOTNYECKOT0 COZIepKaHMs, BKIFOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMI, HayuHO-TIONYJIsipHBIE MaTepUallbl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTMYECKUE po0sIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO

ITIO3UIIHNIO

YMeHue co3/1aBaTh COOCTBEHHBIC TUCHbMCHHBIC U YCTHBIE COOOIICHMS,
000011as1 OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJbKHX MUCTOYHUKOB,

T'paMOTHO HCIIO0JIB30BAaTh MOHSATUNHBIH armapar OmoIorun
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

buonorus kak Hayka

11

buomoruss — Hayka o uBOM mpupone. Ponp Ouonormm B (HopMUpOBaHHUU

COBpeMeHHOﬁ HaquOﬁ KapTHUHbLI MUpPA. CucremMa OMOJIOTHYECKUX HaykK

1.2

2.1

2.2

MeTtoapl MO3HAHHS XKUBOW TPUPOIBI (HAOIIOJCHNE, SKCIIEPUMEHT, OIHCAHHE,
U3MepeHue, Kiaccupukaluus, MOJSIUPOBAaHUE, CTaTUCTHYECKass oO0paboTka

JTAHHBIX )
JKuBbIe CHCTEMBI M UX OpraHUu3anus

Xusbie cucreMbl (OMOCHCTEMBI) Kak MpeAMeT ulyudeHus ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

ypOBHI/I OopraHu3anuun ouocucrem: MOJ'IeKy.TISIpHO'FeHeTquCKHﬁ, KHCTOHHBIﬁ,

OpraHU3MEHHBIHN, MOMYJIALNOHHO-BUIOBON, 3KOCUCTEMHBIN, OMOChepHbI

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThl. Boma wu MuHepanbHble BemecTBa. @OYHKIMM BOABI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[,Z[ep)KaHI/IC OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
VYpOoBHH CTPYKTYpHl O€IKOBOIM MOJIEKYJIbI (IepBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYecKue cBoiicTBa OenkoB. buonornueckue
¢byHKIUN OEIKOB.

depMmeHTHl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTtpatHas coenupuuHocTb. KodepmenTtsl. Buramuubl. Otnnuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pubo3a U Ae30Kcupudo3a), aucaxapHabl
(caxapo3a, JaKTo3a) W TOJHCaXapuasl (Kpaxmasl, TIUKOTEH, IEJUTI0I03a).
Bbuonornveckre GyHKINU YTIIEBOIOB.

Jlunuael:  TpurmMuepuasl,  crepounsl,  ¢ochomunuasl.  'mapodunbHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkmuu JaunuaoB. CpaBHEHHE

YIJI€BOOOB, OCJIKOB U JIMITUA0B KaK HCTOYHHKOB SHEPTHUU

3.4

Hyxneunossie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX
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3.5

3.6

3.7

3.8

3.9

kuciot. Crpoenne u ¢(ynknuun JIHK. Crpoenne u ¢ynkmum PHK. ATO:

CTpoeHHe U QyHKIUU
HuTonorus — Hayka o kietke. Kinerounast reopus. MeTo bl U3y4eHUs KIETOK

Krnerka kak nenoctHas >kuBasi cuctema. OOmive MpU3HAKU KIETOK: 3aMKHYyTast
HapyxHass MemOpana, moJekyiasl JIHK kak renernueckuii ammapar, cucTema

cuHTEe3a OeKa

Tunsl KIETOK: 3yKapuoTudeckass U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTnueckond  kietku. Kierounas crenka Oaktepuil.  CrpoenHue
9YKapUOTHUYECKON KIETKH. OCHOBHBIE OTIMYHSA PACTUTEIBHOW, JKUBOTHOM U

rpUOHON KIIETKH

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAasl CTEHKAa, TJIUKOKAJIMKC, HX
¢bynkiuu. [Inazmatnueckas memOpana, e€ cBoiicTBa U pyHkuuu. L{uromnnazma u eé€
opranouzipl. OHOMEMOpAaHHBIE OPraHOWJIbI KJIETKH: SHJOIUIA3MaTUYEeCKasi CETh
(BIIC), ammapar T'ombmxu, nu3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJpUH, IulacTuAbl. [IpoucxoxaeHre MHUTOXOHApUA M TuacTUA. Buabl
wiactua. HememOpaHHble OpraHoMbl KJIETKHU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KTYTHUKH. qDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

SAnpo — perynaropsbiii neHTp kieTku. CTpoeHue siapa: sifepHas 000J0uKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIINIKO. XpOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

4.3

OOmeH BellecTB, WIM MeTa00IM3M. AcCHUMUIAIUS (TUIACTUYECKHI OOMEH) H
TUCCUMUIIALUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €AMHOIO IMpoliecca
Metabonu3ma. Turmbl oOMeHa BelecTB: aBTOTPO(HBIA U reTepoTpodHbid. Ponb

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIETKE

®dorocunTtes. CBeToBas U TeMHOBasi Gaszbl porocuHTes3a. Peaknuu GpoTocuHTE3A.
DddextuBHOCTH (hoTOCHHTE3a. 3HAUeHWE (POTOCHHTE3a IS KU3HU Ha 3emiie.
Bmustane ycnmoBuwii  cpeapl Ha (POTOCHHTE3 W CHOCOOBI TIOBBIIMICHHS €TO
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKU3HU Ha 3eMiie

DHepreTU4ecKkuii oOMeH B KJETKe. PaciieruieHue BeIIeCTB, BBIACICHHE W
AKKyMyJIMDOBaHUE OJHEPrud B KIETKE. OTambl JHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KJIETOYHOE

npixanue. DPPEeKTUBHOCT YHEPreTUIECKOTO 0OMEHa

4.4

Peakiiun marpuuHoro cuntesa. ['eneruueckas napopmanus u JIHK. Peanuzanus

TeHEeTHYeCKO WH(popManuu B KIeTKe. ['@eHeTHYecKuili KOJ M €ro CBOMCTBA.
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4.5

Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancmsaumst — OuocunTes Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocunTtese Oenka

Hexnerounsie ¢gopmbl ku3Hu — BHUpYChl. Mcropus oTkpeitus Bupyco ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HENEATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M 4YEJIOBEKa, BBHI3bIBACMEBIC
BUpycamu. Bupyc ummynonedummra genoseka (BMY) — Bo3dyaurtens CIIN/da.

[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUIA

5.1

Pasmuokenue u WHIAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Knerounslii 1wk, wWiM KU3HEHHBIM NHUKIT KIeTKd. MHtepdaza u  MuUTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Permkanus — peakuuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JuniouaHeli W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMAaTHBIL.
[uronornyeckue OCHOBBI PA3MHOXKEHUS UM HHAUBUAYAIBHOIO PAa3BUTUS
OpraHU3MOB.

Henenue kinetku — wmuto3. Craaum murosa. Ilpoueccel, nmpoucxonsuiyue Ha

Pa3HBIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

5.2

5.3

@®opMbl pa3MHOXKEHMsI OpPraHHM3MOB: Oecriosioe U MosioBoe. Buabl Gecrnosoro
pPa3sMHOXCHHUS: [eNIEHHE HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHuE, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUEC IJI CCJICKIINN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.
Metios. Cramuu wmeito3za. Ilporecchl, TpoHCXOASIIME Ha CTaaUSIX Meio3a.
[ToBenenue xpomocom B menose. Kpoccunrosep. buonornueckuid CMmbICIH M

3HaYeHNe MeNo3a

5.4

5.5

l"ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y XKHBOTHBIX. [loioBBIE
JKele3bl: CEeMEHHUKH U SWYHUKU. OOpa3oBaHUe W Pa3BUTHE TMOJOBBIX KIETOK —
ramer (CrepMaro30u, SUIEeKIeTKa) — criepMaToreHe3 u oorene3. OCOOEHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaro3ouaoB. OmmogorBopenue. [lapreHnorenes

WnnuBuayanbHoe — pa3Butue  (OHTOTeHEe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpurorenes). Dtarnbl YSMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. I[locramOproHansHOe pa3BuThe. THUIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MpPsIMOE, HENpsMoe (JIMYuHO4YHOE). BrusHue
Cpebl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3zBute pacreHnii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOSHHE CEMEHH,

CTaluu pa3BUTUSA

HaCJIe[[CTBGHHOCTI: U USMCHYUBOCTHb OPTaHHU3MOB
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6.1

[Ipeamer u 3agaun reHetuku. Vcropus pa3sButusa reHeTuku. Bxiaa poccuilckux
U 3apyOexHBIX YyU€HBIX B pa3BUTHE TEHETHUKU. MeToapl TIeHETHKHU
(TMOPUIOTOTUYECKUH, LHUTOT€HETUYECKHU, MOJIEKYJIIPHO-T€HETHYECKU ).
OcHOBHbIE TEHETHYECKUE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXemMax CKpCH_II/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJEeI0OBaHMs TPU3HAKOB, ycTaHOBIeHHbIe [. MeHnnenem.
Mounorubpuanoe ckpeuiBaHue. 3aKoH €AMHOOOpa3usi TUOPHUIIOB TEPBOTO
nokosneHus. IIpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
I'unioresa unctorsl ramer. [lojIHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe cKpeumBaHue. 3aKOH HE3aBMCHMOTO HACJIeIOBAaHUS IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHaIU3UPYIOLIEe
ckpeuuBanue.  Mcnonp3oBaHME — aHANM3UPYIOLIETO  CKPELIMBAHUS A

oIpeziesIeHUs] TeHOTHUIIa 0CO0U

CuenieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuersjieHHOMY
HaclleIoBaHMIO TeHoB. Hapymenue cuemieHuss TE€HOB B pe3yJbTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. | eHeTndeckue
KapTBhl.

I'enetnka moma. XpoOMOCOMHOE OIpEAeNeHHE I0J1a. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMEIL. I'omorameTHbsle H TeTCpOoraMCcTHBIC OPraHHU3MBbI. HaCJ'IeILOBaHI/Ie

MMPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIEICTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAIIMOHHOW H3MEHYMBOCTU. BapualMoHHBIM psg W BapualMOHHAS
kpuBas. Hopma peaknum npusHaka. KosmdecTBeHHblE M KaueCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(UKAIIMOHHONW U3MEHYMBOCTU

6.5

HacnencrBeHHas, WM TEHOTHIIMYECKAss, W3MEHUHMBOCTh. KoMOuHAaTHBHAas
W3MEHUYMBOCTh. Melo3 W TONOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMoHHasT W3MEHYMBOCTh. Kilaccupukanus MyTaruii:
TE€HHbIE XPOMOCOMHbBIE€, FEHOMHbIE. YacToTa U MpUYUHBI MyTalui. MyTareHHbie
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHON n3MeHunBoctu H. 1.

BasuiioBa

6.6

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
4eJI0BEKa: reHealoOTHYeCKHI, OJIM3HEIOBBIH, IIUTOreHETUYECKHI,
OMOXMMHUYECKUH, MOJEKYIIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpeeeHHue
TE€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomompio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS 4YeIOBEKa: T'CHHBIC
0ose3Hu, 0ONIE3HH C HACIEACTBEHHOW MPEapacoioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTHYECKHE U TCHCPATUBHBIC MYTallUuH. HpI/IHL[I/IHbI 3J0pOBOTO
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7.1

7.2

7.3

oOpaza KW3HHM, JAUATHOCTUKH, TPOPHIAKTUKA U JICYCHUS TEHETHUYECKUX
Oosie3He. MeauKo-TeHETHUYEeCKOEe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITUMHCKOM

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUYICCKHUX 3a00jIeBaHUIl UeI0BEKA
Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekuusi Kak HaykKa W MpoLEcC. 3apOoKACHUE CEJIECKUUH W JOMECTHUKAIIMS.
Yuyenne H.M. BaBunoBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO00Opa3us
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHHS JOMAIIHUX KUBOTHBIX. COpT,
nopojia, mramMmm

CoBpeMeHHbIE METObl CeNEeKIH. MaccoBbI W WHIAMBUAYAIbHBIA OTOOPHI B
CEJIeKIIMM pacTeHU M >KUBOTHBIX. OIllEHKAa 3KcTepbepa. bimM3kopojacTBeHHOE
CKpemuBaHue — WHOpuAWHT. Yucrass nuHuS. CKpemMBaHUE YWCTBIX JUHUH.
I'eteposuc, nnm rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPHIMHT.
Otnanéunas tulpummsanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes H
MOJIyYEHUE MOJUILUIONAOB. JlOCTHXKEHUSI CeNeKUMU PACTEeHUM, >KUBOTHBIX M

MHKPOOPTraHU3MOB

buorexHonorust Kak oTpaciab IPOU3BOJACTBA. ['€HHas HHXKeHEepusa. OTallbl
co3nanua pexkomOuHanTHOM JIHK um Tpancrennsix opranumsmon. Kierounas
nHkeHepus.  Kilerounele  KyJabTypsl.  MEKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacrennil. KiloHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPraHu3MoOB. JKOJIOTHUECKHEe M 3THdeckue mnpodiaembl. TMO — renermuecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

11

IIpoBepsieMblii JJIEMEHT COAEePKAHUS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeujeTenbcTBa  HBOJIIONMH.  [lageoHTOJIOrMYecKHe:  MOCIEA0BATEILHOCTE
MOSIBJICHUST BHJIOB B TMAJCOHTOJOTHYCCKOW JICTONHUCH, TEPEeXOHbIe (HOPMEI.
buoreorpaduueckue: cxoactBo u pasznuune GayH u (Grop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U PA3INUUs SMOPUOHOB Pa3HBIX BHIOB
MO03BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAIOTUYHbIE,
pyAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJICKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHHU3MOB HACIEJICTBEHHOCTH M OCHOBHBIX METAa0ONMYECKUX IMyTeH Yy Bcex

OpPTraHU3MOB




o1

1.2

OpomounonHass teopus Y.  [apBuna. I[lpennocbuiku  BO3HUKHOBEHUS
napBUHHU3MA. JIBMKYIIME CHIIBI SBOJIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeneaEHHAs U3MEHYMBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

13

14

Cunrernueckass teopust HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOTIOUH

JBwxyue cuibl ((akTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llOmMynsuoHHBIE BOJHBI U Jpeid
reHoB. M3onsauus u murpanus. EcrecTBeHHbIM 0TOOp — Hanpapisiomuil pakTop
sBoItOIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OPTaHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUJ000pa30BaHUS:

reorpaduueckoe, 3KOJIOrHIecKoe

1.5

2.1

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBEPIreHTHAsA, Mapajjic/ibHasd. HeO6paTI/IMOCTL 9BOJIIOIIMH
Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHayuyHble IIPEACTABIECHUS O 3apOKICHHUM >KM3HU. HayuHble runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAILHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIIOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pasutne xu3Hm Ha 3emsie mo spam u nepuogaM. Karapxen. Apxelickas u
npoTtepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKHW, CUIYPUICKUH, JI€BOHCKHH, KaMEHHOYTOJIbHBIA, MEPMCKUM.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mepuojabl:  MaJeOreHOBBIA,  HEOTCHOBBIA,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOIO U JKUBOTHOTO MUpa. ApoMOpd O3kl y
pacTeHUl U KUBOTHBIX. IlosBIEHWE, pacuBeT M BBIMHUPAHHME TPYIIl KUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. (OCHOBHBIE

CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. PazButue mpencTaBieHHH O

MPOUCXOXKACHUM dYelloBeKa. MeToapl M3ydeHuss aHTpororeHe3a. CXOACTBa H
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pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBwxkymue cuibl (hakTopsl) aHTpornoreHe3a. HacneacTBeHHass HI3MEHYUBOCTh U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEeHHBIM 00pa3 JKW3HH, H3TOTOBJIICHHE OPYIHH

TPY/la, MBILLJICHUE, PEUYb

2.5

2.6

OcCHOBHBIE CTaIUM M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAJIIONUTEKH, YemoBek
yMmenbii, YenoBek mnpamoxomsuuid, YenoBek HeaHAepTalbCKuil, YemoBek
pasyMHbiii. Haxojku MCKOIMaeMblX OCTaHKOB, BpeMsl CYIIECTBOBAaHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYIHs

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: eBpOINeouIHas (eBpaszuiickasi),
HErpo-aBCTpaJIONIHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukanckas). UepTsl mprcnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCJIOBHMSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuszma

OpranusMbl 1 OKpy’Karolias cpeaa

3.1

DKOJIOTHSl KaK HaykKa. 3aJladyd M pa3lieNbl KOJOTUUA. METONbl 3KOJIOTHYECKHX
UCCIeoBaHui. DKonorndeckoe MupoBo33penue. Cpeapl 00UTaHusI OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

3.3

3.4

Okonornyeckue  ¢axktopsl. Knaccupukanus — skomorudeckux — (pakTopos:
abuoTuyeckre, OMOTMYECKHME W aHTPONOreHHbIE. JleHCTBHME HSKOJOTHYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (HakTophl: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEPHOAM3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

buotnueckue Qaxrtopbl. Buabl OMOTHYECKMX B3aWMOJIECHCTBMNA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HeHTpaim3M. 3HaueHue  OMOTHYECKHX

BBaHMOHeﬁCTBHfI JJId CyIIECTBOBAaHUSA OPraHU3MOB B IIPUPOJHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYCCKHE XapaKTCPUCTHUKHU MOy JIAOHUH. OcCHOBHBIE IIOKa3aTciin
nomyJjsinuu: 4YUuCIICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, MNPUPOCT,

Murpanus. J[MHaMuKa YUCIEHHOCTH MOMYJISILIMY U €€ Peryisuus

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHantel. CBs3uM B

OHoIIEeHO3€E

4.2

Dkonoruveckre cucrteMbl  (dKocuctembl). [loHsATHE 00 9SKOCcHCTEME W
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ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BelIeCTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: OuMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIIbl: TPOAYKIUH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:

YCTOMUYMBOCTb, CAMOPETYJISIIUS, pa3Butue. CyKieccus

4.3

4.4

4.5

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WMJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE 3KOCHUCTEMBL. ATrpO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrop ycroumBoct dKocucteM. CoxpaHeHHE

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuIlsl, cocTaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero (ynkmuu. OcobeHHOCTH OMOCHEpPH Kak
robanpHOM 3KOcHcTeMbl. J[MHaMHU4yeckoe paBHOBecHe M oOpaTHasi CBsI3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI JIEMEHTOB

(yramepona, a3ota). 30HaIbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIN

YenoBeuecTBO B Omocdepe 3emnn. AHTpONMOTeHHbIE W3MEHEHHs] B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBFHOTO  YIPABJICHUS TNPUPOAHBIMHU  pecypcaMd U HUX

UCHoJIb30BaHue. JlocTukeHus: OMOJIOTMH U OXpaHa MPUPO/IbI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1) buonorus. 10 xnacc. / ITaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u
np.; nmon pena. Ilaceunuka B.B. — AO «M3znmarensctBo «lIIpocBemenue», 2023.
OnekTpoHHas hopma y4eOHHKA;

2) buonorus. 11 kmacc. / IMaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u
np.; nmox pen. Ilaceunmka B.B. — AO «W3nmarenbctBo «Ilpocsemenue», 2024.
OnektpoHHas hopMa yuyeOHHKA.

METOJNYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1) Koznosa, Kyumenko: buonorust B tabnunax. 6-11 kmaccel. CripaBOYHUK.
VYuebnoe nocodue. — M.: [Ipocsemenne/poda, 2021. — 240 c.;

2) IlonomapeBa U.H., Koznosa T.A. buonorus. 10 kmacc. Pabouasi Terpass.
bazossiii ypoBeHnb. @PI'OC. — M.: [Ipocsemenne, 2021. — 112 c.;

3) Ilonomapea M.H., Koznosa T.A., Kopauiosa O.A. buonorus. 11 xmacc.
PaGouas terpans. bazossiit ypoenb. ®I'OC. — M.: «Benrana-I'pady», 2023.-112 c.;

4) Pa3zpabotku ypokoB. Pabouue mnporpammsel. TemaTudeckoe IIaHUPOBAHUE.
TexHooruyeckue KapThl ypokoB. Mertoauueckue mocoOus. Harnsgueie wu
pa3mgarounbie marepuanbl. Pexxum noctyma: https://rosuchebnik.ru/metodicheskaja-
pomosch/predmet-biologiya/ (nata oopamenus 12.05.2026).

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI
N PECYPCBI CETH UHTEPHET

1. DOneKkTpoHHbIE  00pa3oBaTeNIbHbIE  pPECypchl,  JOMYyIICHHbIE K
WCTIOJB30BAHUIO TIPU peaju3allid HMMEIOIIUX TOCYJAapCTBEHHYIO aKKpEIUTAIUIO
00pa3oBaTeIbHBIX MPOrpaMM HayaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPeIHEro
ob1iero o0pazoBanus nprukazoM Munnpocgerienus Poccuu ot 23.07.2025 No 551

- buomorus 10 (11) xmacc. — PTAOY BO «IocyaapCTBEHHBIH YHUBEPCHTET
MIPOCBEILICHUS;

- Harmsgnas Owuosmormst. Xumus KiIeTKH. BelecrBa, KIETKHM W TKaHHU
pactenuid. 10 kimacc. — OO0 «3K3AMEH-MEJINA»;

- Harnsanas Guosorus. DBoOJIOIMOHHOE yueHHe. BBenenue B skosoruto. 11
knacc. — OO0 «9K3AMEH-MEJINA»;


https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya/
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- Tpenaxep «O6nako 3Hauui». buonorus. 10 (11) krace. — OO0 «DuszukoH
JIabo»;

- bunomorug. 10 - 11 xnaccel. — TAOY BO MITIVY;

- buonorus 10 (11). — OO0 «CBEPOBPA30OBAHUEY;

- AfanTuBHBI koMmiekc no Omomormum 10 (11) kmacca. — OO0 «AU-
CMAPT».

2. OTKpBITBIE OOIIEAOCTYIHBIE 00pa30BaTeIbHbIE MaTepUabl, Pa3MEIICHHbIE
Ha MH(GOPMAIIMOHHO-00pa30BaTENbHBIX MOPTAJIAX:

https://edsoo.ru/mr-biologiya/ - bubamorexka I[OK. Eawnoe conmepxanue
o01ero oOpazoBanus. buosnorus;

https://edsoo.ru/metodicheskie-materialy/ - bubanoreka I[IOK. Egunoe
cojiepkanue ol1ero oopazoBanusi. MeToaudeckue MaTepuabl;

https://nsportal.ru/shkola/biologiya/library - O0pa3oBaTenbHas colHaibHas
ceTb. buonorus;

https://resh.edu.ru/subject/5/10/ - Poccuiickas 3aeKTpOHHAs 1IKoJa. bruosorus,
10 kmacc;

https://resh.edu.ru/subject/5/11/ - Poccwuiickas 3neKTpoHHAs mIKoJia. bruomorus,
11 kmacc;

https://testedu.ru/test/biologiya/ - OOpa3oBaTelbHbIC TeCThl. TeCThI IO
OHoJIorNy;

https://go.rosuchebnik.ru/search?query — Poccwuiickuii yaeouuk. buomnorus, 10-
11 knaccer (Meroauueckast momoiib. Bebunapel. Kypcebl. Karanor);

https://uchitel.pro/ - VYuutensllpo. Koncmekrtsl mo mpeamery «buomorusy.
N3ydenue 6uosioruu mar 3a maroM. OHJIaiiH-yu4eOHUK U COOPHUK 3a/1ay;

https://oblakoz.ru/ - O6pa3oBaTensHbIli OHIAWH-cepBUC «OOIAKO 3HAHUINY.
buonorus.



https://edsoo.ru/mr-biologiya/
https://edsoo.ru/metodicheskie-materialy/
https://nsportal.ru/shkola/biologiya/library
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://testedu.ru/test/biologiya/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/
https://oblakoz.ru/
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