A
ABTOHOMHAasl HEKOMMepUecKasi 001eo0pa3oBaTeIbHAsI OPraHU3aLMs

«AkagemMudyeckui auuen «Biaagumup»

AHOO «Akanemunueckuii guneit «Biagumup»

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
[VkaxkuTe 1OJDKHOCTh| [ YKaXUTE HOJKHOCTS | Jupexrop
[yxaxure PUO] [yxaxure PHO] /égj /B.M. T'am

[Homep nmpukasa] ot [Homep npukaza] ot
«[uucno]» [mecsau] [roa]r. «[umcio]» [mecsl]

MoanncaHo
undposon
nognuceto: AHOO

"AKALEMUYECKIN
JIVLIEN "BALIMMUP"
Data: 2025.05.23
15:13:02 +06'00"

PABOYASA ITPOT'PAMMA

(ID 6571126)

yueOHOro npeamera «buosiorus. bazosblii ypoBeHb»

st o0ydarormmxcst 10 — 11 xmaccos

Owmck, 2025



2

COLEPKAHHUE

Ne
i HaunmenoBanue paszaennos Ne ctp.
1. HosicHuTeBbHASA 3aNHCKA 3
2. Conep:kanue y4yeOHOro npeamera 8
10 kiace 8
11 knace 15
3. IInanupyemsblie 00pa3zoBaTebHbIC Pe3yIbTATHI 21
JIMYHOCTHBIE PE3YJIbTATHI 21
MeranpeameTHbIE PE3YIbTAThHI 25
[IpenmeTHBIE pe3ynbTaThI 29
4. TemaTnuyeckoe NIAHMPOBaHHE 32
10 kiace 32
11 kiace 33
5. IToypouHoe muiaHupoBaHue 34
10 kiace 34
11 knace 38
6. IIpoBepsiemble TpeGOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM 42
00pa30BaTeJILHON MPOrPAMMBbI
. IIpoBepsiemble 3JIeMEHTbI COIeP/KAHUSA 46
Y4eOHO-MeTOAMYECKOE 00ecniedyeHne 00pa3oBaTeIbHOI0 Mmpoiecca 54

O0s3arenbHbIe yueOHbIe MaTepHalbl A1 YICHUKA
Meroanueckue MaTepualtbl Al yIUTeIs

[Tudpossie 00pazoBaTeIbHbIC PECYPCHI U PECYPCHI CETH HHTEPHET




MOSACHUTEJIbHASA 3AIINCKA

PabGouass mporpamma yueOHoro mpeamera «buonorus» (6a30Bblii YpOBEHB)
st ooydaromuxes 10-11 knaccoB (mpeameTtHast o0nacTh «EcTecTBEHHO-HAy4YHbIE
npenMeTsl») pazpaborana AHOO «Axkanemuueckuit nuneit « Bnagumup» (nanee
COOTBEeTCTBEeHHO — Pabouas nmporpamma, Jlureit) B COOTBETCTBHM C TPEOOBAHUSIMU
U C YYETOM:

- ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuiickon @enepauumy;

- Pacnopsoxkenust IlpaBurensctBa PD ot 29.05. 2015 Ne 996-p «O6
yTBepxkaeHnn CTpareruu pas3BuTusi BocnuTaHus B Poccuiickoii @exepaunu Ha
nepuo 10 2025 roga» (nanee — Ctparerus pa3Butus Bocriutanus B PD);

- npukaza MunnpocBemienus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkaeHnn I[lopsnka opraHu3ami W OCYIIECTBJICHHS 00pa3oBaTEIbHOU
NEATEIPHOCTH 10  OCHOBHBIM  O0IIEOOpa3oBaTeNbHBIM  IporpaMmMaM  —
o0Opa3oBaTeNbHBIM NpOrpaMMaM Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOILIEro u
cpeaHero o0IIero 0opa3oBaHus;

- npukaza MunnpocBemenus Poccun ot 17.05.2012 Ne 413 «O6
YTBEPKACHUH (PEeIepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa
cpemHero o0mero 0oOpa3oBaHUS» C M3MCHECHHSIMH W JOMOJTHEHHUSMHU (Iajee —
dI'OC COO);

- npukaza MunnpocBemienus Poccun ot 18.05.2023 Ne 371 «O6
yTBepKIeHun (denepanibHO 00pa30BaTENbHON MPOrpaMMbl CPEIHEro OOIIEero
oOpazoBaHus» C U3MEHEHUSMH, BHECEHHBIMU TIpPHKa3aMu MUHIPOCBEIIECHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704;

- CIT 2.43648-20 «CaHUTApHO-IMIUIEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCHHUTAHUS W OOY4YEHHUs, OTIbIXa W O3JOPOBJICHHS JeTed U
MOJIOZICKI», YTBEPKIACHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTAPHOTO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['urnenuueckue HOPMATHUBBI M TpPeOOBAHUS K
obecnieyeHn0 0€30macHOCTU M (WIM) OE3BPEIHOCTH IS 4YesoBeKa (PaKTOpPOB
cpenbl OOMTaHUS», YTBEPKICHHBIX MOCTAHOBIIEHUEM IJIaBHOTO CAHUTApHOI'O Bpaya
ot 28.01.2021 Ne 2;

- Konmenmuu skoiormueckoro  oOpa3oBaHUsS B CHUCTeMe  0OIIero
oOpazoBanusi (oj00peHa pelnieHrueM (eaepaibHOr0  y4eOHO-METOANYECKOTO
00beIMHEHUS 110 0011IeMy 00pa30BaHMI0, TPOTOKOJI OT 29.04.2022 No 2/22);

- OCHOBHOI 00pa30BaTEeNbHON MPOTrpaMMbl CPEAHETO O0IIero oOpa3oBaHus
Junes (manee — OOIT COO Jlunes);

- y4eOHOro IJIaHa cpeaHero odmero oOpa3oBaHMs HAa TEKYIIUN y4eOHBIH
roj Juues;
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- paboueii mporpamMmbl Bocriutanus Jlutes;

- (denepanpHO paboyeil MporpaMMmbl CPEIHETro OOIIero oopa3oBaHUs IO
yyebHomy mnpenmety «buosorus» (06a3oBwii ypoBeHnb) st 10-11 kmaccos
00pa3oBaTeNbHBIX OPTaHU3AIIHH.

[Ipu pa3paboTke mporpaMmbl TO OHOJIOTHH TEOPETHYECKYIO OCHOBY [IJISt
omnpeneyeHusl MoaX0J0B K (OPMHUPOBAHUIO COAEpKAaHUA YydyeOHOro mpeaMera
«buosorus» coctaBWIM: KOHIENTyalbHbie TnonoxkeHus DPIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit deneparnuu, a Takke IOJOXKEHUS O
cnenuduke OMONIOTUH, €€ 3HAYEHUHU B MMO3HAHUM KUBOUM MPUPOJIbI U 00ECIIeYeHUN
CYIIIECTBOBAaHMS 4YeJioBeuecKoro oomiecTBa. COriacHO Ha3BAaHHBIM TOJIOKEHUSIM,
oTpe/ieTIeHbl OCHOBHBIC (DYHKITH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosoruu Aa€T MpencTaBICHHE O IeNax, 00 oOmen
CcTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHUS OOyYalOUIUXCS CpEACTBAMU
yueOHOoro mnpeamera «buonorus», omnpenenser o0s3aTeIbHOE MPEAMETHOE
colepkaHue, €ro CTPyKTypy, pacmpenelieHne 1o pasnejaM H  Temaw,
PEKOMEHIyeMYIO TOCIIEI0BATEILHOCTh M3YUYEHUSI YUYEOHOT0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM 00pa30BaTEIbLHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIMXCs.

B nporpamme mno OuONOrMM TakKe YUMTHIBAIOTCS TpeOOBaHUS K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU
NEeATEIbHOCTH/YUEOHBIX JEHCTBUNA OO0ydYalomMXCS MO OCBOCHMIO COJAEpIKaHUS
OHOJOTMYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi ypOBEHB) peaTn30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHUHM Owojoruu, Onarojgapss 4emMy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJOTUYECKOTO MBIIIJIEHUS, MPECTABICHUN O 3J0pPOBOM
obOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKpPYXKAIoIIeld MPUPOTHON cpene.
[ToaTOMy Hapsmy ¢ W3ydeHHEM OOIEeOMOIOTHUECKIX TEOpPUi, a TaKKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PA3HOrO PaHra U CYUHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMme Mo OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM KU3HU ISl PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKN HACICACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJeco00pa3HOro TMOBEICHUS B OKpY)Karolled NpUpOJHOM cpele, aHaiu3a



BJIMSIHUST XO3SHMCTBEHHOW JAESITENbHOCTH YEJOBEKa Ha COCTOSHHE MPHUPOAHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CUJICHHE BHUMAHMS K TPUKJIAHONW HAIPaBICHHOCTU
yuebHoro npeamera «buonorus» NpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEYEHHS
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyalbHBIX 3a7au IIKOJIHHOTO OHOJOTHYECKOrO
oOpa3oBaHMsi, KOTopas mpeanojaraer (GOpPMUPOBaHHE Yy  OOyYarOIIMXCS
CHOCOOHOCTH aJaNTUPOBATHCA K M3MEHEHHUAM JAMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHEe cpemHero oOmiero oOpa30BaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreunBaeT (GPOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUN O
HAyYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HAHUS O JKUBOW Mpupoje, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd U SBOJIIOLUHU, CO3IAET
yCIOBHUS  JJIS:  TO3HAHUS  3aKOHOB  KMBOW  MPHUPOABbI,  (OPMHUPOBAHHSA
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30omacHOro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIICHHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOIOTUS UMEET TaKKe /Ui PeIICHHUsI BOCIUTATENbHBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOydaromuxcs. M3yuenue 6monoruu odecrneynBaeT yciaoBus Ais (popMUpOBaHUS
VUHTEIUICKTyaJIbHBIX, KOMMYHHUKAIMOHHBIX ¥ HH()OPMAIMOHHBIX  HABHIKOB,
3CTETUYECKON KYJIbTYphl, CIIOCOOCTBYET WMHTErpauuu OWOJOTMYECKUX 3HAHUHM ¢
NPEJCTaBICHUAMU U3 IPYTUX Y4EeOHBIX MPEAMETOB, B YACTHOCTH, GU3UKU, XUMHUU
u reorpaduu. HazBanHble MONOXKEHUS O MpeAHA3HAYCHUH Y4eOHOro mpeamera
«buonorus» cocraBUIM OCHOBY [UIsl ONPENENICHHS MOIXOJOB K OTOOpY U
CTPYKTYpPUPOBAHHUIO €r0 COACpXNaHMs, MPEACTaBICHHOIO B MPOTrpaMMe II0
OHOJIOTHUH.

OtOop conepxanus ydeOHoro npenmera «buonorus» Ha 0a30BOM ypoOBHE
OCYHIECTBIEH C MO3UIMI KyJIbTypOCOOOpPAa3HOrO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIUeCs] JOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEASIAIONUE aJeKBaTHOE TIOBEICHHE
4eJIOBeKa B OKpY’Kalollel NMpUPOAHOHN cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHON
KHU3HU M TPaKTHUYECKOW nestenbHocTH. Oco0oe MecTo B ATOM cHcTeMe 3HaHUii
3aHUMAIOT 3JIEMEHTHI COIEPIKAHUSL, KOTOPHIE CIIyaT OCHOBOM At (popMHUpOBaHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
[ICHHOCTHBIX ~ OPHEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHU3aIHH
OMOJOTMYECKOro 00pa30BaHMUS.

CTpyKTypUpOBaHHE COJEpKaHHUs Yy4eOHOro MaTepuana B Iporpamme o
OMONOTHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHHUs 3HAHUHA 00
OTIUYUTETIHbHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIlH U
3BOJIOIMH. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npenmeta «bruomorusy»
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BBIJICJICHBI CIICIYIONINE COJEpKaTebHbIe TUHUN: «bronorus kak Hayka. MeToabl
HAay4yHOTro To3HaHus», «Kietka kak Ouonorumyeckas cucremay, «OpraHusm Kax
ouonoruyeckas cuctemay, «CuctemMa U MHOrooOpasue OpraHM4eCKOro MHpPay,
«IBONIOIHS KUBOHM TPUPOIB», « IKOCHCTEMBI U TIPUCYIITHUE UM 3aKOHOMEPHOCTH.

[lens m3yuenus yueOHOro mpeamera «buonorws» Ha 0a30BOM YpOBHE —
OBJaJicHHEe  OOYyYAaIOIIMMUCS  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra M MOPUOOpPETEeHUE YMEHUM
UCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CeunBaETCs PEIICHUEM CIIEYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIIyKAIIUX OCHOBOU
Uisi (POPMUPOBAHUST TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3alllU, BBIAAIOUIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIOMIMXCS ITO3HABATEIIbHBIX, MHTEIUICKTyaIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHANMHM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WAEH M MOJIXOJOB K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIro YpPOBHS OpraHU3allUU;

CTAaHOBJICHHE Yy oOydarommuxcst oOmeil KyJabTypbl, (YHKIIHMOHAIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH W OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa JKMBOW MPUPOALI HA OCHOBAaHWUM 3HAHWW W OIbITA, IMOJYYCHHBIX MPHU
U3Y4YEHUU OHOJIOTUY;

dbopmupoBaHue Yy OOy4YalOIIMXCSd YMEHHUA WUIIOCTPUPOBATH 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIIbHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEUITUHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTH;

BOCTIUTAaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOMU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOICHHS STHUECKHUX
HOPM IPHU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHYECKUX 3HAHWUW ISl TIOBBIMIEHUS YPOBHSI
IKOJIOTHYECKOM KYJIBTYPBI, 1)1 (POPMUPOBAHUST HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHON JKU3HU JIJISI
OIICHKH TOCJEICTBUI CBOEH AEATENHHOCTH 10 OTHOILLIEHUIO K OKPY>KatoIIel cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEpP NPOPUIAKTHKU
3a00JIeBaHUM.
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B cucreme cpennero oobmero oOpazoBanus «buonorus», nzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS O0S3aTENBHBIM YYEOHBIM MPEAMETOM, BXOMISIIAM B
CoCTaB MpeaMeTHOM 001acTh « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).

Jlist m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEAHETO 00Iero 0opa3oBaHus
oTBoauTCs 68 dacoB: B 10 knacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 yac B HeZIeIH0).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUISCKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (puiocodueit, STUKOM, 3CTETUKON M MPaBOM.
Ponp Ouonmoruu B (OPMUPOBAHHWU COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAHUS KUBOM IPUPOABI (HAOIIOEHUE, SIKCIIEPUMEHT, ONTMCaHUE,
U3MepeHue, KiaccupuKalus, MOACTUPOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdemoHcTpanuu:

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

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

JlabopaTtopHble u npakTHYecKHe PadoThbI:

[Ipaktuueckas padora Ne 1. «Vcmonmb3oBaHWE pa3IUYHBIX METOJOB IPHU
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U MX OPraHU3AIUA.

Xusblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTauune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM U MX pazHOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJEKYJSIPHBIM, KIETOYHBIN, TKAHEBbIA, OPraHW3MEHHBIN, MOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0eHOTHYECKHH ), OMOChEpPHBII.

JdeMoHcTpanuu:

Tabmuibr n cxembl: «OCHOBHBIC MPU3HAKU KU3HW», « YPOBHU OpTraHU3AINH
YKUBOW MPUPOIBD.

O6opynoBanue: mojenb MoJiekybl JIHK.

Tema 3. XumMuuecKkni COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BemeCTB B KkieTke. [lopmepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue OenkoB. AMUHOKUCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHnnmble 1 3aMEeHHMbIE aMHUHOKHUCIIOTBHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpPhI ~O€IKOBOW MOJIeKyJbl (TIEpBUYHAS, BTOPWUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHe CBoiWicTBa OenkoB. buonorundeckue
GyHKIIMU OEJKOB.



®epmentel — Owuonormyeckue Katanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA 1IeHTp, cyOcTpartHas cneuuduunocts. KodepmeHTsl. BuTaMuHbIL.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTalllu3aTOPOB.

YrneBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W J1€30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) M ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
LEeJUII0103a). buonornyeckre GyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouasl. [HapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu saunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB U JIMMHI0B KaK NCTOYHUKOB YHEPTHUH.

Hyxkneunoseie xucnmorel: JHK wn PHK. Hykmeornaer — MoHOMeEpHI
HyKJIenHOBBIX Kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Buaet PHK. AT®: ctpoenue u pyHKIUU.

[{utonorus — Hayka o kieTke. Kiietounas teopust — NpuMep B3aMMOEUCTBHUS
ujei 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Knerka kak menoctHas >kuBas cuctema. OOmme TMNPU3HAKU KIIETOK:
3aMKHyTasi HapyxHasi memOpana, moiyekyibl JIHK kak renernueckuil ammapar,
cucTeMa CUHTe3a Oernka.

Tunsl KIETOK: »JyKapuoTHuecKas U mpokapuoruyeckas. OcoOeHHOCTH
CTPOEHHUs MpOKapUOTHYECKOW KieTkHu. Kilerounas crenka Oakrtepuil. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIMKC, UX
¢byukun. [Inazmatudeckas memOpana, e€ cBoiicTBa u pyHnkuuu. [{utonnazma u eé
opranounbl. OmHomeMOpanabie opraHownabl kieTku: OIIC, ammapat Iombmxw,
an30coMbl.  [1oyaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHIPHUH, IIACTUIBI.
[IpoucxoxjieHne MUTOXOHJpUH W TiacTuh. Bunbl mmactun. HememOpanHbie
OpraHOWBl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, IIEHTPUOJHA, PECHUYKH,
KryTUKA. ODyHKIIMM OPraHONI0B KJIETKU. BKirouenus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sipa: saepHas o0o0JiouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCrOpPT BEWIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacrmpeneneHue XHUMUYECKMX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuogmveckass Tabnwia XUMHYECKUX SJIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb, «brocnHTes Oenka», « CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «CtpoeHue MosieKyJibl
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AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHue MPOKApUOTUYECKOW KIIETKNY,
«CtpoeHue spa KIETKN», « Y IeBOAbD), «JIMmuash.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyZOBaHHME MJisi MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCcTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

JlaGopaTopHble U NpaKTUYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl UM KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «lM3ydeHwe CTpOCHHS KJIETOK pPACTEHUH,
KUBOTHBIX M OakTepHil MoJi MUKPOCKOIIOM Ha TFOTOBBIX MHUKpONpEnaparax M HX
OIIMCaHUE».

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTa00Iu3M. ACCUMUIIAIMS (TUTACTUYECKU OOMEH) |
JTUCCUMUTISIIINSA (SHEPTeTHUECKUi OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPruM B MOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBINA U reTepoTpodHbIid. Porabs dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTHH B KIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTh HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A VISl KU3HHU
Ha 3emuie. Bausinue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocrHTe3. XEeMOCHHTE3UPYIONIe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B KJeTke. PacierieHue BelecTB, BbIACICHHE U
aKKyMyJIMPDOBaHHE OJHEPrUM B KJIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopoaHoe OKHUCIEHHWE, WM KIETOYHOE
JIbIXaHUE. OkucnuTeNnbHOE dbochopunupoBaHue. D¢ddexTuBHOCTH
HPHEPreTUYECKOro oOMeHa.

Peakuun wmatpuyHoro cuHTte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanusi reHetnueckoil uHopmanuu B KiIETKe. [ eHEeTHUecKWil KOA M €ro
cBoiictBa. Tpauckpunims — Matpuunblii cuate3 PHK. Tpancnsmius — 6uocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl KuU3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BUPYCOB.
bakrepunodaru. bomesnn pacTteHmid, >XKMBOTHBIX M YEJOBEKa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenoeka (BUY) — Bo3Oymautens CIIM/Ia.
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OOpatHass ~ TpaHCKpUWIIIUS, peBepraza W  uwHTerpaza. lIpodunakrtuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Meradomuzm», «MuUTOXOHAPUSY,
«JHepreTudeckuii oOmen», «Xiopomiacty, «Potocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xku3HeHHbIH UK Bupyca CIIM/a,
OakTepuodaray, «Permukarms JTHK».

ObopynoBanue: moaenu-anmuikanuu «Yasoenune [IHK u tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», MoJeib cTpykTypbl JTHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

KieTouHpIii MK, WU JKU3HEHHBIM NHKI KiIeTku. MHTepdaza W MUTO3.
[Ipomeccrl, mpotekatomue B wHTep(daze. Perumkamus — peaxius MaTPUYHOTO
cunteda JIHK. Crpoenune xpomocomM. XpOMOCOMHBII HabOp — KapUOTHIL
JIMTTON THBIN U TalUIOWJHBIH  XPOMOCOMHBIE  HaOOpHI. Xpomatuisl.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHMSI W HWHIAMBUAYAJIBHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — muto3. Craaum murtosa. lIpoueccel, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — anomnTos.

@dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrolioe U moJjioBoe. Buasl Oecrionoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, IIOYKOBAHWE OJIHO- KM MHOTIOKJIETOYHBIX,
criopooOpazoBaHue, BEreTaTHBHOE pa3MHOKeHHUE. ICKyCCTBEHHOE KIIOHHPOBAHUE
OpPraHu3MOB, €T0 3HAYECHUE JJIS1 CEJICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, NpoucXoAsIMe Ha CTaausixX Meno3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormueckumt cmsbicia u
3Ha4YeHUE MEHo3a.

["ameToreHes — mpouecc 0Opa3oBaHUsI MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHuE U Pa3BUTHE MOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u]l, AWIEKIIeTKa) — CHEepPMAaTOreHe3 M OBOICHES.
OCcoOEHHOCTH CTPOCHHS SUIECKIETOK M crepMaTo3ouaoB. OrmuiogoTBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drarbl SMOPHUOHATBLHOTO PAa3BUTHUSL Y TMO3BOHOUYHBIX >KMBOTHBIX:
npoOneHne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TPSIMOE, HEmpsiMoe (JTUYMHOYHOE). BrusHue
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Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3sMHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHUE
pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounstii nukmy, «Pemnmukamus JIHK», «Mwuto3y,
«Menos», «Ilpsmoe u HenpsaMoe pazButue», «l'amMmerorenes y MICKONUTAIOINX U
4enoBeka», «OCHOBHBIE CTaIUA OHTOT€HE3.

O6opynoBanue: MHKPOCKOTI, MHUKpOHpenapaTsl «CnepmaTto3onpl
MJICKOIIATAIOWIETO», «SHIEeKIeTKa MiIeKonuTarmero», «KapuoknHes B KieTKax
KOpEIIKa JyKa», MAarHuTHAas MOJENb-alIUIMKanus «/leleHue KIEeTKn», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 3. «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

Jlabopatopuass pabora Ne 4. «/3ydeHwe CTPOCHHS TOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX ).

Tema 6. HacsieicTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mlctopus pa3Buths reHeTUKU. Ponb nuronorun
¥ OMOpPUOJIOTUU B CTAaHOBJICHWHM TE€HETUKH. BKIam poCCHICKUX M 3apyOeiHBIX
VYEHBIX B Ppa3BUTHE TEHETUKU. METOJbl TEHETUKH (TMOPUIO0JIOrMYECKU,
UTOTEHETUYECKUM, MOJEKYJSIPHO-TeHeTUUeCKHil). (OCHOBHbIE T'€HETHYECKUE
NOHATHS. ['eHeTHnYecKas CHMBOJIMKA, UCTIOJb3yEMasl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . Mennaenem.
MoHoruOpumHOe CKpelMBaHWe. 3aKOH €IMHOO0Opa3usi THOPUIOB IEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHUS. 3aKOH paACLICIJIEHUS MPU3HAKOB.
['unote3a yncroTel ramet. [1oJIHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHue. 3aKOH  HE3aBUCHMMOTO  HacledOBaHUS
npu3HakoB.  l[uToreHeTHYecKMe  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upylolee ckpenmpanue. Vcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBaHuUs
JUTs1 OTIpEIeNIeHUsI TEHOTHUIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HACJIEOBAHMIO T€HOB. HapylieHue cuerieHns: TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTHU. | eHeTnYecKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpEAeICHUE Moyia. AYyTOCOMBI U TOJOBBIC
XpOMOCOMBI. ['OMOraMeTrHele M rereporaMeTHeie opraHusMmel. HacimenoBanue
IIPU3HAKOB, CLIEIUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponmp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MO (PUKALIMOHHOW U3MEHYUBOCTH. BapuallMoHHbIN psig M BapyuallMOHHAs! KpUBasl.
Hopma peakumn npusHaka. KoaudecTBEHHbIE M KAYECTBEHHBIE NPU3HAKU U UX
HopMa peakuuu. CBoicTBa MOAU(UKALMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wium TeHOTHNMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MeHYMBOCTU. MyTannoHHast usMeH4nBocTh. Knaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U puurHbl MyTauuid. MyTtareHHble (akTOpBl.
3aKOH rOMOJIOTMYECKHUX PAOB B HacieAcTBeHHOU n3meHunBoctd H. M. BaBuioga.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka 4yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOAbI T€HETUKH
YyeJIOBEKA: reHeaJlOrnueCKUM, OJIM3HEIOBBIN, [IMTOT€HETUUYECKNH, OMOXUMHYCSCKHI,
MOJIEKYJIIPHO-T€HETUYECKUN. CoBpemMeHHOE OIIPEIEIICHHE TCHOTHUIIA:
IIOJTHOTEHOMHO€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C NOMOILIBIO
[111P-ananu3a. HacnencTtBenuble 3a0o0jeBaHUsS 4YEIOBEKA: TE€HHBIC OOJIE3HH,
00JI€3HM C HACJIEICTBEHHOW IpPEApPACIONOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne W TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH. [IpuHIUMIEBI
310pOBOT0 00pa3a *KU3HH, JUATHOCTUKH, TPOPHUIAKTUKU U JICUEHUS] TEHETUYECKUX
0one3Held. MenuKO-reHETUYECKOE KOHCYJIbTHPOBAHHWE. 3HAYEHUE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAILICHNH U JICUCHUH TeHETUYECKUX 3a00JIeBaHHI YeIOBEKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuinos.

Tabmuuber w  cxembl:  «MOHOTHOpPHIHOE  CKpEUIMBAaHUE U €T0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUVIEHUS M €ro LUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  4YHCTOTBl  ramer», «JlurubpugHoe  cKpeuMBaHHUE»,
«lluronornueckue  OCHOBbI ~ JUTMOPUIHOTO  CKpewuBaHus»,  «Meiosy,
«B3auMoznencTeue auleNbHBIX T'€HOBY», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX M YeJOBEKa», «l'eHeTnka moijia», «3aKOHOMEPHOCTH HacCJEI0BaHMUS,
CLUEIUICHHOTO ¢ 1oJoM», «KapuoTumel dYenoBeKa U JKUBOTHBIX», «Bumbl
U3MEHYUBOCTHY», «MoaudukaunoHHas HW3MEHUYUBOCTH», «HacnenoBanue pesyc-
(dakropar, «I'eHeTuKa rpynn KpoBu», «MyTallMOHHAs: U3BMEHYUBOCTD.

ObopynoBanue: MoJenu-anIuIMKAM «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«HenonHnoe nomuHupoBaHue», «JuruOpuaHoe ckpenuBaHue», «llepekpéct
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XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3oduna» (HOpma, MyTanuu
(bopMBI KPBUILEB M OKPACKH TeJa), repdapuit «I opox moCceBHOM».

JlaGopaTopHble U MpaKTUYECKHEe PadOThI:

Jlabopatopuas pabora Ne 5. «/3ydyeHue pe3yiapbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHas pabora Ne 6. «M3yueHne MoAM(PUKAIIMOHHON U3MEHUYHMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢puibl Ha TOTOBBIX
MUKPOTIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHEe W aHAIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOIECC. 3apOKACHUE CENEKIIMU U JOMECTUKAIUS.
Yuyenue H. UW. BaBumoBa 0 T1eHTpax TMPOUCXOKIACHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CopT,
OpoJ1a, ITAMM.

CoBpeMeHHbIE METOIbl CeNeKIMU. MaccoBbld U UHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pPAcTEHUW U KUBOTHBIX. OIlleHKAa 3KCTephepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuauHT. Ywcras nuHusg. CKpelmMBaHUE YHCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWe — ayTOPUAMHT.
Otrnanénnas rtubpumm3anuss u e€ ycrnexu. VcKycCTBEHHBIM MyTareHes u
MOJYYECHHUE TOJHIUIOUJIOB. JIOCTMIKEHHSI CENEeKIMU pACTeHHI, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHosoruss kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmon. Kierounas
uHxeHepus. Kiierounble KyJabTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHHUE PACTEHUM.
KiioHupoBaHue BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dTudeckue  mnpobimemb. MO - reHeruuecku
MOIU(ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauumu:

[Toptpersl: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuubr u cxembl: kKapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO0Opas3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzanus», «Padotel akagemuka M. ®@. MBaHoBay,
«Ilomumnongus», «OObEeKThl OuoTexHonorun», «KieTounele KyJabTypel U
KJIOHUpOBaHue», «k KoHCTpynpoBaHUE U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKH TUIOAOB M KOPHEIJIOIO0B AUKUX ()OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.
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JlabopaTtopHble H NpaKkTHYecKHe PadoThbI:

Okckypeusi «OCHOBHBIE METOJbl M JIOCTHIKEHUSI CEJEKLMU PpacTeHUH Hu
KUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KJTACC

Tema 1. JBoJrOMOHHAsE OHOJIOTHH.

ITpennocbUIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUM. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B Ouonoruu. BrnusHue 3BOJIIONMOHHON TEOpUM HA pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CupnerenbctBa 3Boitonuu. IlaneoHTonormueckue: MNOCIEAOBATEIBHOCTh
NOSIBJICHUS BHUJOB B THaAJCOHTOJIOIMYECKON JIETOMHUCH, MEPEXOAHbIE (OPMBI.
buoreorpaguueckue: cxoacTBo U paznuune ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpPHUONIOrMYECKHEe: CXOACTBA M Pa3NUyusi SMOPHOHOB pa3HBIX BHJIIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHbIE,
pYyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXAHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJMYECKMX IyTeH y BCEX
OpTaHU3MOB.

OpomounoHHas teopuss Y. [lapBuHa. IlpeAanocbulkM BO3HUKHOBEHHUS
napBuHM3Ma. J[BIDKyIIHME CHUIIBI 3BOJIONMU BHUAOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOXKEHUE MPU OTPAHUYEHHOCTU PECYPCOB, HEONPEENIEHHAs W3MEHUYNUBOCTD,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomrorus. [Tomynsnus Kak equHUIa BUA U 3BOJIOLUH.

JBroxyue cuibl ((pakTopbl) SBOJIIOLMHM BUJIOB B HpUpoje. MyTallMOHHBIN
IpOLECC M KOMOMHATHBHas M3MEHUYMBOCTb. llomynsnnoHHBIE BOJIHBI U Apeid
reHoB. M3onauus nu murpanusi.

EctectBeHHblil 0TOOp — HampaBisitommii  (akrop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTarT 3Bomonuu. llpumepst
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UAMOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurtepun Buma. OcHoBHbIE  (HOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOrHIECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonmu:  puneTHueckas, JIUBEpreHTHas,
KOHBEpreHTHasi, napajienpHas. HeoOpaTtuMocTs 3BOIOIMH.

ITpoucxoxaeHrne OT HeclenuaaIu3upoBaHHbIX Npenkos. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHAs paJualus.
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JdeMoHcTpanuu:

[Toptpetsl: K. Jlunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosiep, A. H. Ceeprios.

Tabmuibl u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiiey, «3apoabIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY, «MHOrooOpasue COpTOB PACTEHUID,
«MHuoroobpazue  mopoa  KHMBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHYUBOCTB», «Apomopdo3by, «Unumoamantaumm», «OO0wIas aereHepanusy,
«/IBmKymme cunsl dBomonum», «Kapra-cxema wapmpyrta nyrtemectsus Y.
JHapsuna», «boppba 3a cymiectBoBaHue», «IIpucmnocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTIOMOB U CeMsiH, KoJuteKiusi «[IpumMepsl 3aluTHBIX MPUCTIOCOOIEHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOCIb
«CTpo€eHre roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, Kojulekuus «DOpMbl COXPAHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkauus «llepexpéct
XpOMOCOM», BIIaxHble mnpenaparel «Pa3Butue Hacexkomoro», «Pa3Butune
JSATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMBI KPbUILEB U
OKpacKH Tena).

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3emure.

JloHay4yHbIE TPEACTABIEHUS O 3apOXKJICHUM KU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoTreHe3 W TaHCIepMHs. XHUMHYecKas
IBOMIOIMS. AOHMOTEHHBI CHHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW 3BOMIOUNK. HavanpHbIe dTansl
ouosiormyeckor sBosroruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. llepBble KIETKM W HX SBOJIOLUS.
@opMUPOBaHUE OCHOBHBIX T'PYIMI KUBBIX OPTraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas spa u €€ mnepuoabl: KEeMOPHUMCKUM,
OPIAOBUKCKHH, CUITYPUHUCKHH, NEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso301icKas 3pa ¥ €€ NEPUOAbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3o1ckas »3pa ®W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOTECHOBBIN,
aHTPOIIOTEHOBBIN.
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XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOIO Mupa. Apomop¢o3bl y pacTeHuUd u
KUBOTHBIX. [I0osiBIIEHNE, pacuBeT U BBIMAPAHUE TPy )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro0 MHUpAa Kak OTpaxeHue 3BOJoUUH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBoJronys 4esioBeka. AHTPOIIONIOrUs KaK Hayka. PazBurue npencraBieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpomnoreHesa. (CxoxacrBa u
pasInyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxkynme  cwibl  (pakTopel) — aHTpomoreHe3a.  HacneactBenHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBeHHbI 00pa3 KU3HH,
U3TOTOBIICHUE OPYAUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaUU U BETBU JBOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbi, YenoBek mnpsamMoxomdmni, YenoBexk Heanaepranbckui, UYenosek
pa3yMHbIil. Haxoakum HMCKONMaeMbIX OCTaTKOB, BpPEMS CYIECTBOBAaHHS, 00JIACTh
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAUSL.

Yenoeueckue pacbl. OCHOBHblE  OonblIME  pachl:  €BPONEOUIHAS
(eBpasuiickasi),  HErpo-aBCTpaJloMJHas  (PKBAaTOpUabHAsA),  MOHIOJOWJHAsS
(a3maTtcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kpuntuka pacusma.

JdemoHcTpanuu:

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

Tabmunpl u cxembl: «Bo3numkHoBenne CoJIHEUHOW cucTeMbl», «Pa3Buthe
opraHu4yeckoro Mmupa», «PacturenpHas kinerka», <«OKMBOTHas — KIeTKay,
«IIpoxapuoTnueckas kierka», «COBpeMEHHas CHCTEMAa OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMHUYECKHUX YEepT CTPOEHHUS 4YEIOBEKa M YEIOBEKOOOpPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmme moaw», «lpesHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HemoBedecKkue pacs».

ObopynoBanue:  Mmynsku  «lIpoucxoxnenne — yenoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEpPTajablld, KPOMaHbOHLA), CIEHKH WIH
U300paKeHHs] KaMEHHBIX OpPYAHMM MEepBOOBITHOIO YeEIOBEeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «Dopmbl
COXPAHHOCTH MCKONAEMBbIX KUBOTHBIX U PACTCHUW».

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

[TpakTrueckas padora Ne 1. «/3yueHue uCKoOmaeMbIX OCTATKOB PACTCHUN U
KUBOTHBIX B KOJUIEKLIUSX).
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OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpPY:KawInas cpeaa.

DKOJIOTHs KaK HayKa. 3afaqyd ¥ pa3aenbl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
UCCJIEI0BAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonoruueckre (daktopel. Knaccuduxanuss skoj0rnueckux (akTopoB:
abuoTnyeckne, OHOTHYECKHME U aHTPOMOreHHbIe. JlelcTBUE HKOJIOTMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckue puTmsl.

buortnueckue bakTopsI. Bunpr OMOTHYECKHX  B3aUMOJICHCTBUIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHe OMOTHMYECKUX B3aUMOJEHCTBUNM ISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHUKU nomyisuuu. OCHOBHBIE IOKa3aTENH
MNONYJISIMUU: YUCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPHUPOCT,
Murpanus. /[mHaMuka 4ucIeHHOCTHU MOIMYJISIUUN U €€ PEryJIALUS.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6onbar, K. ®@. Pynbe, O. 'ekkenp.

Tabmumpr u cxemsl: kapta «lIpuponusie 30Hb1 3emmm», «Cpeapl oOUTaHUA
opranu3MoBy», «@oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJSUUU HHDY30puu-Ty penbkuy, «IlumieBsie nemnm.

JlabopaTtopHble u NpakTHYecKHe PadoThbI:

Jlabopatopnas padota Ne 3. «Mopdonorndeckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJISIUI pa3HBIX BUIOB
pacTeHU.

Tema 4. CooOmiecTBa M 3K0JI0TMYECKHE CHCTEMBbI.

CooOmiecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BUIOBas,
POCTPaHCTBEHHAasA, Tpoduueckas (muieBas). Buabl-momunantsl. Csizu B
OHOLIEHO3E.

Dkoyoruyeckne cuctembl (dKocuctembl). [loHsTHe 00 »sKocHcTeMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
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KOHCYMEHTBI, penyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B HKOCHUCTEME.
Tpoduueckue (muieBbie) YpPOBHU IKOCUCTEMBI. [luileBble 1Emu U CeTH.
OcHOBHBIE TMOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUSA. IDKOJIOTHMUYECKHE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBONCTBA 3KOCUCTEM:
YCTOWYHBOCTb, CAMOPETYJISIINS, pazButue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM [IAPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03sIMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTtop ycroiiunBocTH d3KocucteM. CoxpaHeHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
onoceprr. XKuoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OMOchepbl Kak
r7100aNbHOM 3KOCHCTEMBI. JlMHAMUYecKOoe paBHOBECME W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHUYECKUE HIUKIIBI 3JIEMEHTOB (yTiepoJa,
a3oTa). 30HAIbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBo B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['1106GanbHbIE YKOTOTUYECKUE TTPOOIIEMBI.

CocyiecTBoBaHue PUPO/IbI u YeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3us Kak OCHOBa yCcTOM4YMBOCTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpaBJIeHUs] TMPUPOJHBIMU pecypcaMd M HMX HCHodb30BaHue. JlocTHKeHus
OMONOTHY U OXpaHa TMPUPOJIBI.

JdeMoHcTpauuu:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumesbie 1enu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemn mmTanmsy, «IKoJOTHUECKAsT TUPAMHIAY,
«buocdepa u yenoBex», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOrOo  jeca», «buoneHo3 BomoéMa», «ArponeHo3», «lIpumepHsbie
aHTPOINOTEHHbIE  BO3JCUCTBUSL Ha mpupoay», «BaxkHeilline HUCTOYHUKH
3arpsi3HEHUs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BaxkHe#IIas cocTaBisiolas
ouochepo», «Paktopsl Aerpagauuu nous», «llapaukossiit 3hdexT», «DPakTophl
paZvoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOIe».

O6opynoBanue: Mojeb-anmaukanus « TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHbie coobmecTBay, komeknun «buomenos», «Bpenurenn BaKHEUIIINX
CEIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepObapud W KOJUICKIIMM pPAaCTeHUUd U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TpYIIaM OJHOTO BHUJA,
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Kpacnasa knura Poccuiickoii ®Peaepaunu, HU300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHU U )KMBOTHBIX.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUI

Cornacho ®I'OC COOQO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHMSI  OOydYaloUIMMHUCS MpOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yiabTaTOB OCBOECHUA IpeaMera «buonorws»
BBIICJICHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpENENICHUI0, HajJu4yhe MOTHMBaUMU K  OOy4YeHHI0  OHOJIOruH,
IIEeJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W WCTOPHYECKUX TPATUIUN PA3BUTHA OHMOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, NPUCYIIMMHU CUCTEME
OMONOTHYeCKOT0  00pa3oBaHUs, HAIUYUE HKOJOTUYECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» mocturarorcs B
€MHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTA B COOTBETCTBUU C
TPAAULUUOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEICHUS U CIOCOOCTBYIOT MpoOIlecCaM CaMOMNO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUsA, PA3BUTHS BHYTPEHHEH IIO3HUIMU JHUYHOCTH, MaTPUOTHU3MA,
YBAKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HAcClIEIUuI0 U
TPaJULMsAM MHOTOHAMOHAIBHOTO Hapoaa Poccumiickoii depepauuu, npupoae u
OKpYXKaroIIEen cpeae.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMSI YyuyeOHoro mnpenMera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYArOIINXCSI pYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCcTBa, PAaCIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEAN3alUN OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YYarOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX TpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHA M MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TMO3MUIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHUE YYUTHIBATH B CBOMX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMATBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJIHEHUS
y4eOHbIX, TO3HABaTEJIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOTO
OTHOIIIEHUST K MHEHHUIO OIMOHEHTOB TMPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO CONECPKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU NESATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
NaTpUOTH3Ma, YBaXEHHs K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH IMEpen
Ponuuou, ropmoctu 3a cBOM KpaW, CBOXO PonauHy, CBOM S3BIK M KYJBTYDY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACIIEUIO U MaMSITHUKAM MPUPOJIbI,
JIOCTHXKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBIEHHE U
pa3BuTHE OWOJOTWMH, TOHWMAaHUS 3HAYCHHUsS OWOJOTMH B TO3HAHUHM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3anute OrTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAr0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAaHHOTO TMPUHATUS 1IEHHOCTEH CEMEMHOW JKU3HU B COOTBETCTBUHM C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
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MOHMMAaHKE YMOLIMOHAILHOTO BO3/ICUCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPQKEHUIO B PAa3HbIX BUAAX HMCKYCCTBa, CTPEMIICHHUE
HPOSIBIIATH Ka4eCTBAa TBOPUECKOM JTMUHOCTH;

S) ¢usnyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOJIyYus:

NOHMMaHWE W peaju3alus 3I0pOBOrO0 M 0Oe30macHoro obpasza KHU3HU
(3mopoBoe  mHTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWJI U HOPM,
cOaaHCUPOBAaHHBI PEXUM 3aHATUH U OTAbIXa, peryisipHas ¢u3nvecKas
aKTUBHOCTb), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAMBUIYAJbHOTO M  KOJUIEKTHMBHOTO
0€301acHOTO MOBEICHNUS B CUTYalIUsAX, YTPOKAIOIIUX 30POBBIO U )KU3HH JIO/ICH;

OCO3HAaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJTKOTOJISI, HAPKOTHUKOB, KYPEHHS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HaHUE LIEHHOCTU MaCTEPCTBA, TPYA0I00ue;

TOTOBHOCTh K AaKTHUBHOM JEATENIbHOCTH TEXHOJOTWYECKOW M COLMAIBbHOM
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JICATEIBHOCTD;

MHTEpEC K Pa3NU4HbIM chepaM MpodecCHOHATbHON NesTeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBHIOOpP Oynymieil mnpodeccun UM peanu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0O W CaMOOOpPA30BAaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0rHYecKOro BOCIIMTAHUS

HKOJIOTHYECKU IIeJIECO00pa3HOe OTHOIIEHHWE K MPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KyJIbTYypbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHHST TIOCTYIIKOB M OLEHKA WX BO3MOXKHBIX TMOCIEICTBUN IS
OKpY’Kalollen Cpepl;

OCO3HAHME TJ00AILHOTO XapakTepa SKOJOTUYECKHX MPoOIeM M MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpETaeMble MpPU H3YYEHHH OHOJIOTHU
3HaHUST M YMEHHMS MpH pelIeHUH MpoOJieM, CBS3aHHBIX C palMOHAIBHBIM
IpUPOAOIIONB30BaHUEM  (COONIOZCHNE MpaBWJI  TOBEACHHS B IPUPOJE,
HaNpaBJICHHBIX Ha COXpPAaHEHHE pAaBHOBECHS B OJKOCHUCTEMax, OXpaHy BHJIOB,
aKocucTeM, orochepsr);



24

AKTUBHOE HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOLIEH
OPUPOJIHON cpezie, YMEHUE MPOTHO3UPOBATH HEOJIArONpPUATHBIE HKOJIOTMUYECKUE
NIOCJIEICTBUS NIPEAIIPUHUMAEMBIX ACMCTBUI U IIPEIOTBPAILATD UX;

HaJIMYUe PAa3BUTOrO 3KOJOTMYECKOIO0 MBILIUIEHUS, IKOJIOTUYECKOU KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHHKAaTUBHON M COLMAJIBHON
IIPaKTUKE, TOTOBHOCTHU K YYaCTHUIO B IPAKTUYECKOMN IEATEIBbHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOIO Ha JUAJIOTe
KyJbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATEIBbCKOM KyJIBTYpPbl KaK CpEIACTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMHU U IIO3HAHUS MUDPA;

NOHMMaHUE creuu@UuKy OMONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNN PALMOHAIBHOIO HAYYHOIO MBIIUIEHUS, CO3IaHUU LIEJOCTHOTO
IPEJICTaBICHU 00 OKPYXalolleM MHUpPE KaK O €IMHCTBE IPHUPOJbI, YEJIOBEKA U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpodsieM
COXpPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOekAEHHOCTh B 3HAYMMOCTU OHOJIOTUU Il COBPEMEHHOM LIMBMJIM3ALIUU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHsI MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PpPEeCcypcHble  NPOOJEMBbl  pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 IIOOAIBHBIX HKOJIOTUYECKUX MPOOIEM U
o0OecrieueHHUs  MepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB MU (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYyYEHHH OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOHM 4acTH (DyHKIMOHAJIBLHOM T'PaMOTHOCTH OOydYaromuxcs, GopMupyeMoi
IPU U3Y4EHUH OMOJIOTUY;

IIOHUMaHUE CYLIHOCTH METOJOB IO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHMUA JJs aHaiu3a |
OOBSICHEHUS SBJICHUI OKPYXKAIOIIero MUpa M MPOUCXOSAIINX B HEM M3MEHEHUH,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHUS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BATh OWOJIOTMUYECKHUE 3HAHUS IUIs
perieHust Ipo6sieM B peabHbIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAaHME LIEHHOCTH HAYyYHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATENBHOCTh HHINBUIYAIbHO U B IPYIIIIE;
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TOTOBHOCTb ¥  CIOCOOHOCTh K  HEMpPEphIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJYUYEHHUIO HOBBIX 3HaHMM 1O Ouonoruu B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHHS y4yeOHOTOo mpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMUPOBAHUS MHUPOBO33PEHUST OO0YUaAIOIIMXCS
MEXAUCIUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIeHAayYHbIE TMOHSATHUS, OTpaXKaroUue
LEJIOCTHOCTh HAy4YHOM KapTHMHbBl MHUpa U CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
CUCTeMa, Hay4YHbIN (haKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONOJIeHHe, HU3MEpPEeHHE, JKCIEPUMEHT U JAPYIHx),
yHUBEpCalbHble Yy4yeOHble JielcTBUs (TO3HABaTEJIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), o0ecreunBaoIIne dbopmupoBanue GyHKIIMOHATBHOU
IPaMOTHOCTH ¥  COLIMAJIbHOW KOMIIETEHIIMH OOYy4aloluXcs, CIOCOOHOCTD
o0yuaromumxcs UCIIOJIb30BATh OCBOEHHbBIE MEXIMCUUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpPCAIbHbIE ydeOHBIE JEHCTBUSA B
MI03HABATEIILHON M COIIMAILHON MPaKTUKE.

MeramnpeaMeTHbIe Pe3ybTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHMs TOJDKHBI OTPAXKAaTh:

OsgiaeHue YHUBEPCAJbHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMHU
JNEeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyalIH3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONb30BaTh TMPU OCBOCHWM 3HAHUN MTPHEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, KiIacCUUKaIU, 0000IIEHHS ), paCKPbIBATh CMBICT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIPENIETIATh IEeN JEeATeILHOCTH, 3a/laBasi TMapamMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCHUTD PE3yJIbTAThI ACSITEILHOCTH C TIOCTABJICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKHUE TTOHITUS JUIS 00bsCHEHUsT (aKTOB M SIBJICHUI
YKABOW MPUPOJIBI,

CTPOUTH JIOTHYECKHE paCCyKIeHUs (MHIyKTUBHBIC, EIyKTUBHBIC, IO
aHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTUBOPEUHS B PAacCCMaTPHUBACMBIX
SIBIICHUSX, (DOPMYJTHMPOBATH BHIBOJBI M 3aKITFOUCHHS,

NPUMEHATh  CXEMHO-MOJENbHBIE  CpPEACTBA IS TPEICTABJICHUSA
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3yYaeMbIX OMOJOTUYECKHX OOBEKTax, a
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TakkK€  MPOTUBOPEYUH  pPa3HOTO  pOJA,  BBISIBIEHHBIX B  Pa3iMYHBIX
WH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIIEHUBATh PUCKH MOCJICICTBUMN JIEATEIbHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIaJIETh HABBIKAMHU YYEOHO-HCCIIEIOBATEILCKON U TPOCKTHOM JIEITEIIbHOCTH,
HaBbIKAMU  pa3pelieHus NpoOjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbBHOMY MOMCKY METOJIOB PEIICHUS IPAKTUUECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMUS;

WCIIOJIb30BaTh PAa3IUYHbIE BUJIBI JICSITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHUS, €Tr0 MHTEPHpETaIluu, MNPeoOpa30BaHUI0 M TPUMEHEHHI0O B YYEOHBIX
CUTYaIIUsIX, B TOM YHUCJIE TIPU CO3J]aHUU YUEOHBIX U COIUAIIbHBIX ITPOCKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBINLJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUSAMHU U METO/IaMU;

CTaBUTh MW (popMyaupoBaTh COOCTBEHHBIE 3aauyd B 0O0pa3oBaTEIbHOM
JEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJSITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajaugy,
BBIJIBUTAaTh THUIIOTE3Y €€ pEIICHMS, HaXOJUTh apryMEHThI ISl J10Ka3aTelbCTBa
CBOUX yTBEPXKICHUM, 3a/1aBATh MAPAMETPbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBaTh TMIOJYYCHHBIE B XOJE pEIICHUS 3aJlaud  pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIM TOUCK TMEPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCHOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYH 00JIaCTH
YKU3HEICATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTe;

BBIJIBUTAaTh HOBBIE WJICH, MpeajiaraTb OPUTHHAIbHBIE MOAXOJbI M PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaIuu (TeKcTe yueOHOTOo
mocoOusl, HAYYHO-TIOMYJSIPHOW JIUTEparype, OHOJIOTHUECKUX CJIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHaIW3upOBaTh
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UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM MpecTaBICHUsI, KpUTUUECKH OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
otbope Oumosiormueckoil nHpoOpMaIu, HEOOXOIUMOM NJIsi BBIMIOJHEHUS YUeOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BaHUS PA3TUIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
Oouonornueckoil HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Apyroe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
Ouonornueckoil uHGpOpMalUel: NPUMEHATh XUMHUYECKHe, (usnueckue
MaTeMaTHUYeCKue 3HAaKU W CUMBOJIBI, (HOpMyIbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENICTBA
HaTJISAHOCTH;

BJaJIeTh  HaBBIKAMH  PACIO3HABAaHWS W 3alIUTHl  WHPOpPMAIUH,
uH(GOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTe WM JUCKYCCHH TIO CYIIECTBY OOCYyKTaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeAsiaraeMoi
3aJ]a4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3ULMUN IPYTUX yYaCTHUKOB
JAJIOTa WA TUCKYCCHH);

pacrio3HaBaTh HEBEpOAJbHBIE CpEICTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHMS KOH(DIMKTHBIX CHUTYalUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOIEHUS U B3aUMOJEWUCTBUS, MOHUMATDH
HaMEPEHUs IPYTUX JIIOJICH, MPOSIBIIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOH (hopme HopMyIrpoBaTh CBOU BO3PAKECHHUS,

pa3BEPHYTO U JIOTHUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesiTeJIbHOCTD:

MOHMMATh W HCIIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboThI MPU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS MPHU PelIeHUH y4eOHOIl 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)KIOTO YieHa KOJUICKTHBA,
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OPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEHCTBUH,
pacnpenenarb poJd C YY4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTb pE3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAaJa M KaXIOr0 YYAaCTHHKAa KOMaHIbl B
o0t pe3ynbTar no pazpabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUM HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUUECKON 3HAUUMOCTH;

OCYLUECTBIATh IO3UTHBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBgJ1aieHHe YHUBEPCAJbHBIMHU PEryITUBHBIMH JeHCTBUSIMU:

1) camoopranu3anus:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
peleHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JAEUCTBUSX U MOCTYINKax [0 OTHOUIEHUIO K KMBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JESATEIbHOCTh, BBISBIIATH
poOIeMBbI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NESATENIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIEHUs MpoOseMbl C  Y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pelleHue;

OLICHUBATbH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B AESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEpLIAEMBbIX JEHCTBUI M MBICIUTENbHBIX IPOLIECCOB, HMX PpE3YyJIbTaTOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUM AJI1 OLEHKU CUTyalluH, BbIOOpa
BEPHOT'O PELIEHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHI)KEHUIO;
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NpPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrUX @pU aHajdu3e pe3yJibTaToB
NEesATEIbHOCTH;

3) npuHATHE Ce0N U APYTrUX:

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrUX @pPU aHajdu3e pe3yJibTaToB
NEesATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIMU PYTOTO YeTOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbrarbl OcBOeHMs nporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buomaorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3UYHBIX yYEOHBIX CHUTYyallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyaIUsX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
pe3ybTaThl MPEACTABICHBI IO ToAaM 00yUeHHUs.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAay4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUWCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOM
TPaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIMA:
KU3Hb, KJIETKa, OpraHuM3M, MeTaboiau3M (OOMEH BEIIEeCTB M MpPEeBpalleHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJysiius), YpOBHEBasE OpraHu3alis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PEPOTYKIIHS ), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKWE TEOpUH (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJSIpHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (0 1eHTpax MHOTooOpasusi u
MPOUCXOKJIEHUS KyJIbTypHbIX pactenuil H. M. BaBunoa), onpeaensTe rpaHULlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
ONMCAaHHUE YKMBBIX CUCTEM, MPOLECCOB W SIBJIICHWM, OpraHU3alus U NPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy WCCICAyEeMbIMA BEIUYUHAMHU, OOBSCHEHUE TMOJYYCHHBIX
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pe3yJIbTaTOB, UCMHOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEILECTB M MPEBpAIICHHs] dHEPTUU B KIIETKe, (hOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTMYecKoro oOMEeHa, XEeMOCHHTE3a, MUTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO pa3BUTUS OpraHu3ma
(oHTOTEHER);

yYMEHHE MPUMEHSTh MOJyUYEeHHBbIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHWM, IUI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C 1IeJIbl0 o0ecriedeHus: 0e30MacHOCTH CBOETO 3J0pOBbS U 370POBBS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOIEHHUSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYKarolen
OPUPOJIHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBpEMEHHOW  Ouoysornn W OMOTEXHOJOTHMH A palMOHAIbHOTO
IPUPOIOTIOIH30BAHUS;

YyMEHUE pellaTh »JJIEMEHTApHbIE TIE€HETUYECKHUE 3aJlayd Ha MOHO- U
TUTHOpPUHOE CKpEUIMBaHUE, CIEIUICHHOE HacleIoBaHue, COCTaBISATh CXEMbl
MOHOTHOPHIHOTO CKPEIIMBAHUS NJsl MPEACKa3aHUsl HAcleAOBaHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBIMOJIHATh J1TA0OpAaTOPHbIE M MPaKTUYECKUe padOThl, COOMIOIATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HWHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTMUECKOTO COJEP)KaHUs, BKIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMUHBIX UCTOYHHUKOB (CpPEeICcTBa MAacCcOBOW MHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEAOBAaHMM B OMOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
MCITI0JI30BATh NOHATUIHBIN anmapat OMOJIOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buosnorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIH OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMHU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJle POCCHUHCKUX WU
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSITHIMA:
BUJI, TIOIMYJIALNSA, TeHO(OH, SBOTIONUS, ABIKYIIUE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
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IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYyLEHThl, LeNu MUTaHUu,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3jaratb OWOJOTHYECKHME TeopuH (IBOJIIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIHH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHus rIaBHBIX HaIlpaBiICHUN U
nyteit sBomonuu A. H. CeeprioBa, yuenusi o ouochepe B. 1. Bepnazackoro),
ONpEeesATh TPAHULIBI X TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAaHUE JKUBBIX CUCTEM, MPOLECCOB U SIBICHUN, OpraHu3alvs U IMPOBEICHUE
OMOJIOTMYECKOTO  JIKCMEPUMEHTAa,  BBIIABWKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHUE TMOITYUYEHHBIX
pEe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBLICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOJOTUYECKUX
OOBEKTOB: BHJOB, TNOMYJSIIMHA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3zoBaHUs, MPHUCIOCOOJIEHHOCTH
OpraHM3MOB, JEUCTBUS 3KOJOTHYECKHX (PAKTOPOB HA OpPraHM3MbI, IEpeHoca
BEIIECTB U TIOTOKAa JHEPTMU B JKOCHCTEMAaX, AHTPONOTE€HHBIX HM3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHUOT€OXUMHUYECKUX
IIUKJIOB B Ouocdepe;

yMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBJICHWM, IUIS NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBBS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOIEHHSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYKarouen
NPUPOAHON cpefie, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BaHUS JTOCTUKEHUN
COBPEMEHHOM OMOJIOTHY AJISl PALlMOHAIIBHOTO MPUPOIOTIONb30BAHHS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTUYECKUE 33/1aYd, COCTABISATh CXEMBI
MEepPEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUsA);

YMEHHUE BBINMOJIHATh J1TA0OpATOPHbIE U MPaKTUYECKUE padOThl, COOMIOIAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHHE KPUTHUYECKH OIEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEICTBA MACCOBOM MH(POPMAIIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ00AlIbHBIE  DKOJOTHYECKHUE  MPOOJIEeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE€ IHCHMEHHbIE M YCTHBIE COOOIICHHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.
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10 KJIACC
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KoanuectBo yacos JIeKTPOHHbIE
HanMeHoBaHHe pa3aesioB U TeEM nu(ppoBLIe
Ne ii/mm P Konrpoabnbsie IIpakTHueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchl
bubmuoreka [JOK
1 b 2 0.5
HOSIOTHA KaK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBBIle ccTeMBI M NX OpraHu3aIiis 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa [IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATENBHOCTS KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHME M HHIMBUYATbHOE Pa3BUTHE 5 1 bubnnorexa [HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M N3MEHUYNBOCTH g 15 bubmuoreka [JOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubmumoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1
8 C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHme pa3aejaoB U TeM nudpoBLIe
Ne ni/m P Kontpoasnbie  IIpakTnueckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! IBOJIONHOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3eMite ’ https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpYsKarolas cpeia 5 1 bubmorexa LIOK
p py B pet https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo0111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 hits://m.cdsoo.ru/7f4 1 cc74
bubmuoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 2.5
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10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tema ypoka Bcero Kontpoanueie  Tpakruueckue u3ydeHusi o0pa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
bubnunoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS JKUBOU IPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «/cnonb3oBaHue pa3aIMuHbIX 1 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OHOJOrN4YEeCKHX 0O0BEKTOBY
3 buonornueckue cucremsl, NpOLECCHI 1 bu6muoreka [JOK
U UX U3Y4YEHHE https://m.edso0o.ru/863¢6564
4 XuMHYECKUM COCTaB KJIeTKU. Boja u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIHA https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHne OEIKOB 1 bubmorexa OK
https://m.eds00.1ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bu6muoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(depMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
7 VYrneBonwl. JInnuasl 1 but6mmoreka [IOK
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https://m.eds00.ru/863¢6870

but6mmoreka [IOK

8 Hyxweunoseie kncnotel. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropus u meTonb! U3y4eHus bu6nuorexa [IOK

kietku. Knerounas teopust https://m.edsoo.ru/863e6e88

10 Krerka kak memocTHas >KuBast

cucreMa
CrpoeHnue 3yKapruoTUYECKON KIIETKH.
JlaGopaTopHas padota Ne 2
«3ydyeHune cTpoeHus KIETOK bubnmoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863¢6ff0
OakTepuil o1 MUKPOCKOIIOM Ha https://m.edso00.ru/863¢716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTUCAHUE»

12 OOMEH BELIECTB WX META00IN3M bubmmorexa LIOK
https://m.edso0.ru/863e766¢
but6mmoreka [IOK

13 ®otocniites. XemocHntes https://m.edsoo.ru/863e7c¢98

N but6mmoreka [IOK
14 dnepreTiieckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
KIeTKkd. Muto3. JlabopaTopHas
15 pabota Ne 3 «HabmoneHne Muto3a B 0.5 bubmorexa [TOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bubmuoreka [JOK
MaTpUYHOIO0 CUHTE3a https://m.edso00.ru/863e¢796¢
17 Tpaucnsus — Onocunres Oenka bu6muoreka [JOK
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https://m.edso0.ru/863e796¢

18 Hexnerounsie popmbl )KkU3HU — bu6muoreka [JOK
BHUPYCHI https://m.edsoo.ru/863¢7540
but6mmoreka [IOK
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
20 Meitos bubmuorexa [JOK
https://m.edsoo.ru/863¢7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJIeTOK. OTJI0A0TBOPEHHUE.
)1 JlabopaTtopHnas pabora Ne 4 0.5 bu6muoreka [JOK
«M3y4eHne CTpOCHUS MOJTOBBIX ’ https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuyansHOE pa3BUTHE bubnunoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
7 I'enernka — Hayka o bu6muoreka [IOK
HACJICICTBEHHOCTH U U3MECHUYUBOCTHU https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJICIOBAHUS
24 IpHU3HaKoB. MoHOrnOpHIHOE buommorexa HOK
p ’ P https://m.edsoo.ru/863e8878
CKpEIINBAHHE
UTHOPUIHOE CKPEIUBAHUE. 3aKOH
A pui petn but6mmoreka [IOK
25 HE3aBHUCHUMOTI'0 HACJIEIOBAHUS
https://m.edsoo.ru/863e¢89a4
MPU3HAKOB
ClrerieHHOE HaclIeJOBaHHE
26 npu3HakoB. JlabopartopHas pabota 0.5 bubnmoreka [JOK

No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUAHOTO W TUTHOPUTHOTO

https://m.edsoo.ru/863e8c60
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CKpEIIUBaHUS Yy IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue 1 bubmuorexa [JOK
MPU3HAKOB, CIETJIEHHBIX C MOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacnencTBeHHas
U3MEHUYUBOCTh. JlaboparopHas

)3 pabora Ne 6. U3yuenue 1 0.5 bubnmoreka [JOK
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863¢e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psijia U
BApUAIMOHHON KPUBOII»

HacnencTBenHast ”3BMEHYUBOCTb.

79 Jlaboparopnas pabota Ne 7. 1 0.5 bubnmoreka [JOK
«AHanu3 MmyTanui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»

bubnunoreka [IOK

30 Feneruia wenoseka ! https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O0001IeHNE 110

31 TeMme «HacnmencTBeHHOCTE U 1
W3MEHYHBOCTH OPTAaHU3MOBY

bub6nunoreka [IOK

32 Cenekua Kak Hayka H IpoLece ! https://m.edsoo.ru/863e¢9214

3 MeToap! 1 JOCTUIKEHUS CEJIEKIIUN | bubnunoreka [IOK
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib 1 bu6muoreka [JOK
MPOU3BOACTBA https://m.eds00.1ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 14 0 4

[TPOTPAMME
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tewa ypoxa Bceero Kontpoabnbie  TlpakTmyeckue u3ydeHusi oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcsl
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS NpeACTaBIECHUN | bubmuoreka [IOK
00 3BOITIOIIUHU https://m.eds00.ru/863e9570
bubnunoreka [IOK
3 MiipososmoLs ! https://m.edsoo.ru/863e9cle
[Momynsmus Kak dIeMEeHTapHas
€IMHUIIA BUJIA U SBOJTIOIIHH.
4 JI)::16opI;TopHI;ﬂ pabora f@ 1 1 0.5 bubmorexa [TOK
https://m.eds00.ru/863e¢99¢6
«CpaBHeHUE BUIOB T10
MOp(}oIornuecKkoMy KpUTEPHIO»
5 JIBrKy1IMe CUiTbl (3JIEMEHTapHBIE | bubnmoreka [JOK
(akxTOpBl) SBOIOLUU https://m.edsoo.ru/863e9da4
N but6mmoreka [IOK
6 EcrecTBenHbIi 0TOOp U €ro (GopMbI 1 hitps-//m.edsoo.rw/863¢9ed0
PesynpTarsl sBoIIOLMM:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnmoreka [JOK
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MaKpO3BOJIOIUA https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOIIONNN
10 Ucropust xu3Hu Ha 3emiie 1 METObI
e€ u3ydeHus
1 ['mnoTte3sl MPOUCXOKACHUS KUZHA bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMJie Mo 3pam U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3TaIlbl BOTIOIII
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3ydyeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUIEKIIMSIX»
14 CoBpeMeHHas cuctema bu6muoreka [JOK
OpraHr4eCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeNIOBEKa (AaHTPOTOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JIBrokymme cuitbl ((paxTophl) bu6muoreka [JOK
AaHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUU
YelioBeKa
13 UYenoBeueckue packl U MPUPOIHbBIC bubnmoreka [JOK
ajarTalyy YeiaoBeKa https://m.edsoo.ru/863caca2
PesepBubIil ypok. O6001IeHNE 1O
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
JKA3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
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Cpensl 00MTaHUS ¥ YKOJIOTHIECKUE

but6mmoreka [IOK

2 (hakTopbI https://m.edsoo.ru/863eafec
AbGuoTtnieckue hakTophI.
JlabopaTtopnas padora Ne 3.
«Mopdonorndeckue 0COOCHHOCTH
22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa OK
https://m.edsoo.ru/863ebl10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»
but6mmoreka [IOK
23 brorureckue paxToper https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nomnyssnuu. [Ipakruyeckas padora
24 Ne 2 «IToacu€T minoTHOCTH 0.5
TOMYJISINI pa3HBIX BUJIOB
pacTeHun»
25 Coo0riecTBa OpraHmu3MoB — bu6muoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [IpuponHbie F3KOCHCTEMBI
29 AHTPOIOTr€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bu6nuorexa IIOK
AKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuoreka [JOK
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ounocdepnr https://m.edsoo.ru/863ebd 16

32 YenoseuecTBoO B Orocdepe 3emnu 1

3 CocymiecTBoBaHUE TPUPOIBI U | bu6muoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O600IIEHHE TEMBI

34 «Co00111eCTBA U DKOJIOTUUECKHE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 14 0 ’5

[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUH O MeCT€ M POJH OHOJOTHH B CHCTEME
HAyYHOTO 3HAHHUS ECTECTBCHHBIX HAayK, B ()OPMHPOBAHWU COBPEMECHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPa M HAYyYHOTO MHPOBO33PEHHS;, O
BKIIAJIC POCCHMCKUX H 3apyOCKHBIX YYEHBIX-OMOJOTOB B pPa3BUTHE
Ouonoruy; (QyHKIMOHAILHON T'PAaMOTHOCTH 4YeJNOBEKAa I pPEUICHUS

JKHU3HCHHBIX 3aJa4

YMeHue pacKpblBaTh COJAEpKaHHE OMOJIOTMYECKMX TEPMHMHOB M IOHATHI:
JKWU3Hb, KJIETKA, OPTaHU3M; MeTaboau3M (0OMEH BEIIEeCTB W IPEBPAIICHUE
SHEPruM), TOMEOCTa3 (CaMOpEryJysalusi), ypOBHEBas OpraHU3alUs XKUBBIX
CHUCTEM, CAaMOBOCIpPOM3BEJIEHUE (PENpONyKLUs), HACIEACTBEHHOCTD,

N3MCHYUBOCTL, POCT U pa3BUTUC

YMmenue wuznaraTb OHOJOTMYECKHE TEOpUHM (KJIETOYHas, XPOMOCOMHas,
MmyTarmonHas), 3akoHsl (I. Mennens, T. Moprana, H.IA. BaBunona) u
yueHuss (0 LEHTpax MHOrooOpasusi U MPOMCXOXKAEHUS KyJIbTYPHBIX
pacrennii H.M. BaBunosa), ompenenars rpaHulbl UX HPUMEHUMOCTH K

ZKHUBBIM CUCTEMaM

YMeHue BiIaieTh METOAaMU HAyYHOTO MMO3HaHUS B OMonoruu (HaboeHne
U OIHNCAaHUE JKUBBIX CHUCTEM, IPOLECCOB W SBICHUM; OpraHu3anus |
IpOBEIEHUE OMOJOTMYECKOro SKCIEPUMEHTa, BBIJBH)KEHUE TUIOTE3bI;
BBISIBJICHHE 3aBUCUMOCTH MEX/1y HCCIIelyeMbIMUA BeTHUYUHAMHU, OObSICHEHUE
IIOJIyYEHHBIX PE3YJIbTATOB, UCIIOIb30BAHHBIX HAYYHBIX ITOHATUN, TEOPUU U
3aKOHOB; yYMEHHE€ J€laTb BBIBOJbI Ha OCHOBAHMM  IOJIyYEHHBIX

pe3yIbTaTOB)

VMeHHe BBLICIATH CYNIECTBEHHBIC IIPH3HAKU BHPYCOB, KIETOK MTPOKAPHOT
¥ DYKapuoOT, OJHOKJICTOYHBIX ¥  MHOTOKIECTOYHBIX  OPraHW3MOB;
0COOEHHOCTH TPOIECCOB OOMEHA BEIIECTB W TNPEBPALICHUS SHEPIUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U OSHEPreTHYecKoro oOMEHa,
XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOZOTBOPCHUS,  Pa3MHOMKCHUS,

WHIUBUTyIBHOTO PAa3BUTHUS OpraHn3Ma (OHTOTECHE3)

YMmenune IMPUMCHATH IOJYUCHHBIC 3HAHUA TJIA 00BsICHEHNS OMOJIOTHYECKHX

IIPOLIECCOB U SABJICHWM, I TPUHATHSA IPAKTUYECKUX pELICHUA B
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IIOBCEHEBHOM KM3HM B LEIIX oOecredeHus Oe30MacHOCTH CBOETO
300pOBbSl U 370pPOBbS  OKPYKAIOIIMX JIIOAEH, COOJIOJEHHUS HOPM
IPaMOTHOI'O IOBEACHUSI B OKpY’KaloLEeH HPHUPOIHON Cpeie; MOHMMaHUe
HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTH)KEHUM COBPEMEHHOW OWONOTHH H

OMOTEXHOJIOTHH JJI PAIlMOHAIBHOTO MPUPOIOTIONBE30BaAHUS

YMeHue pemiath 3JE€MEHTapHble TEHETHMYECKHE 3a/layd Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHMUE, CIICTUICHHOE HacleOBaHUE; COCTaBISATh
CXEMbl MOHOTHOPHHOTO CKPEIIMBAHUA IS TPEICKa3aHUs HACIEIOBaHUS

IIPU3HAKOB Y OPraHU3MOB

YMeHue BBIMOMHATH Ja0OpaTOpHbIE U MpakTHUecKue paboTbl, coOMI0NaTh

npaBuia Ipu pabore ¢ yueOHbIM U JIaOOPaTOPHBIM 000PY0BaHUEM

YMeHHe KpUTHUECKH OLEHHBAThb M HHTEPIPETHUPOBATh HH(OPMAIIHIO
OMOJIOTUYECKOTO COJIeP KaHUS, BKIIIOUYAIOINIYIO TICEBJIOHAYYHBIC 3HAHUS U3
pasnmuuHbiXx ucTouHMKOB (CMU, Hay4dHO-TIOMyJsipHBICE MaTEpHAIIbI);
STHUYECKHE ACTEKThl COBPEMEHHBIX MCCIIEIOBAHUNM B OWMOJIOTUU, MEAUIIMHE,

OUOTEXHOJIOTUHA

10

YMeHue co3aaBaTh COOCTBCHHBIC MHCBMEHHBIE W YCTHBIC COOOIICHHS,
0000mas OMOJIOTUYECKYI0O HH(POPMAIMIO0 W3 HECKOJIbKUX HWCTOYHHKOB,

IPaMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar OHMOJIOTUH

11 KJTACC

Kon
NMpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa30oBaTeILHON NPOrpPaMMBbl CpeIHero 001ero 00pazoBaHus

CdopMUpOBaHHOCTh 3HAHUH O MeCT€ M POJH OWOJOTHH B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHWUU COBPEMEHHOM
€CTeCTBCHHO-HAyYHOW KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCHMCKHX ¥ 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pPa3BHTHE
Ouonoruu; (PyHKIMOHAILHON T'PaMOTHOCTH 4YEJNOBEKAa I pPElIeHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpwiBaTh COAEPKAHME OMOJOTUYECKMX TEPMUHOB U TOHSATHM:
BHJ, TIOMYJISANHSA, TEHOMOHI, HBOJIONUSA, IBWXKYIIHE CHIBI ((aKTOPHI)
IBONIONMM,  TPUCIOCOOJICHHOCTh  OPraHM3MOB,  BHUI000pa30OBaHHUE,
JKOJIOTHYeCKHe (aKTOPhI, OKOCUCTEMa, MPOAYIEHThl, KOHCYMEHTHI,
pEAyLEHTHI, I[EeNH TUTAHWs, SKOJOTHMYeCKas MUpaMua, OUOTEOIICHO3,

ouocdepa

YMenue wuznaraTb OHOJOTHYECKHE TEOpUH (dBOJIOLMOHHAs Teopus Y.
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JlapBrHa, CHHTETHYECKasl TEOpHUsl 3BOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprieBoro cxonctea K.M. bapa, uepenoBanus ri1aBHBIX HalpaBiIeHUN
u myteir osBomormu  A.H. CesepuoBa, yuenus o Ouochepe B.H.
BepHaI[CKOFO), OMPCACIIATL TIpaHUIBl HUX [MPUMCHUMOCTH K JKHBBIM

cucreMam

YMeHue BiaieTh METOAaMU HAyYHOTO MO3HAHUS B OnoJoruu (HabIoaeHue
U OIACAaHUE JKMUBBIX CHUCTEM, IPOLECCOB W SBICHWM; OpraHusanus |
IIPOBE/ICHUE OUOJOTMYECKOr0 SKCIEPUMEHTa, BBIJBMKEHUE TUIOTE3bI;
BBISIBIICHHE 3aBHCHUMOCTH MEXKIY UCCIENyeMbIMH BeTUUNHAMH, O0BSICHEHUE
IIOJIyYEHHBIX PE3yJIbTAaTOB, UCIIOIb30BAHHBIX HAYYHBIX ITOHATHH, TEOPUUA U
3aKOHOB;, YMEHHME J€JlaTb BBIBOABI HA OCHOBAHUU  IIOJYYEHHBIX

pPEe3yIBTATOR)

YMeHHe BBIICIATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BUIOB, MOMYJSIUH, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIIEHO30B M JKOCHUCTEM; OCOOEHHOCTH MPOIIECCOB HACIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOT'O otbopa, BH1000pa30BaHMsI,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, JACHCTBHUS DKOJIOTHYECKUX (DaKTOpOB Ha
OpraHu3Mbl, MEpEeHOCa BEIIECTB M IOTOKAa JHEPruh B 3SKOCHCTEMaXx,
AHTPONIOTEHHBIX  M3MEHEHHU B  JKOCHCTEMAx CBOE€M  MECTHOCTH,

KpyroBOpOTa BEIIECTB M OMOTCOXUMHUUYECKHX IIUKIIOB B Onochepe

YMeHue npuMeHsTh MOJTy9eHHbIC 3HAHUS ISl OOBSICHEHUS OMOIOTHUECKUX
MPOLIECCOB UM SBICHUM, M TMPHUHATHS NPAKTUYECKUX pELICHUH B
MOBCETHEBHOM JKM3HM B LeEIsIX o0ecredeHrs Oe30MacHOCTH CBOETo
3M0pPOBbS. U 3JI0POBbS  OKPYXKAIOIIMX JIIOACH, COOMIONCHUS HOPM
IPAaMOTHOTO TOBEJICHUSI B OKPYKAIOIIEH NPUPOAHOM cpele; MOHWMAHUE
HE0OXOIUMOCTH HCTIOIb30BaHMSI JOCTUKEHHUM COBPEMEHHOW OUOIOruH AJIst

paIMOHaIBLHOTO MPUPOAONOIB30BAHNUS

YMmenune pemaTh 3JICMCHTAPHBIC OHOJOrHYeCKUe 3aJa4u, COCTaBJIATh CXEMBI

MepPEeHOCca BEIIEeCTB U DHEPTUH B SKOCUCTEMAX (LIeTIH TUTAHMUS)

YMeHHe BBIMOTHATH J1a00paTOpHbIE W MPAKTHUYECKUE padOThI, COOII0IATh

npaBuja mpu padore ¢ yueOHBIM U 1a00OpaTOpHEIM 000PYI0BAHUEM

YMeHue KpUTHYECKH OLIEHWBAThb M HMHTEPIPETHPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO COAEP)KaHUs, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3
paznuuHbix uctoyHukoB (CMU, HaydHO-TIONMYJNSpHBIE MaTepHAIIb);
paccMaTrpuBaTh IIOOATBHBIE KOJOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH,

(hopMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUITUIO

10

YMeHne co3maBaTh COOCTBEHHBIE IHCBMEHHBIE W YCTHBIE COOOICHWS,
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0000mIast OMOJOTHYECKYI0 HWH(OpPMAIMI0O U3 HECKOIBKUX HMCTOYHHKOB,

IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmapaT OMOIOrHH
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoW mnpupone. Ponap Ouonormum B (opMHpOBAHUU

COBPEMEHHOM HayyHOH KapTUHBI MUpa. CrcTemMa OMOJIOrMYecKiX HayK

1.2

Metoapl mO3HaHMS KUBOW MpuUponbl (HaOIIOAEHHE, SKCIEPUMEHT, OMNHCAHUE,

U3MepeHue, KiaccupuKals, MOJICTUPOBAHIE, CTATUCTUYECKAst 00pabOTKa JaHHBIX)

JKuBble cucTEMBI U HX opraHu3anusa

2.1

Xussle cuctembl (OMOCHMCTEMBbI) Kak HOpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocucTeM U uX pasHooOpaszue

2.2

YpoBHM oOpraHu3anMd OMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIIETOYHBIH,

OpTraHW3MEHHBIN, TOMYJISSIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN  COCTAaB  KIETKA. XHUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MuHepaibHble BemecTBa. OyHKIMKU BOJBI 1 MUHEPAIbHBIX

BeIeCTB B KiIeTke. [Toanepkanue 0CMOTHYECKOTO OaaHca

3.2

benku. CoctaB u cTpoeHue OCIKOB. AMHWHOKHUCIOTBI — MOHOMEpHI OEIKOB.
HezamenuMble U 3aMeHUMbIE aMUHOKUCIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~OETKOBOW MOJNEKyNbl (NEpBUYHAS, BTOpPUYHAS, TpPETHUYHAs U
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBa OelkoB. buonornueckue
GbyHKIMHA OEITKOB.

®epMeHTHl — Ouonormueckue Karanu3aTopel. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyOcTtparHas coenupuvHocTb. Kodepmentel. Buramunbl. OTimuus

(epMEHTOB OT HEOPTaHMYECKUX KAaTATN3aTOPOB

3.3

YrneBoapl: MoHOcaxapunbl (TIIOKO3a, pubo3a M AE30KCHpUO03a), aAucaxapuibl
(caxapo3a, JaKTO3a) W TMOJUcCaXapuabl (Kpaxmajl, TJIHUKOTEH, IEJUII0JI03a).
buonorndeckne QyHKIUU YTIEBOIOB.

Junuasl: TpUrIMUEpUab], crepousl, pochomunuasl. I'napodpuabHO-TUaPOPOOHBIE
cBoiicTBa. buonmornueckue QyHkuuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB U

JIUIMIU 0B KaK HCTOYHHUKOB SHEPTUU

3.4

Hyxkneunoseie kucnotel: [JHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIEHMHOBBIX
kucioT. Ctpoenne u pyakuun JJHK. Crpoenune u pynkmuun PHK. AT®: ctpoenue u
byHKIIUN

3.5

[uronorusa — Hayka o kietke. Knerounast reopus. MeTopl H3y4eHUsI KIETOK
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3.6

Knerka kxak uenoctHas >xuBas cucrema. OOlIuMe NpU3HAKK KJIETOK: 3aMKHYTas
Hapy>kHas MeMOpana, Mmosiekynbl JIHK kak renermueckwii ammapar, cucrema

cuHTe3a Gelka

3.7

Tunsl K1eTOK: ’yKapuoTHuyeckas M MpokapuoTuuyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoi  knerku.  Kierounas — ctenka — Oaktepuit.  CtpoeHue
YKapUOTHUUECKOW KIIeTKH. OCHOBHBIE OTJIMUMSA PACTUTEIbHOW, KUBOTHOM U

rpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOUHAs! CTEHKA, INTIMKOKAINUKC, UX (QYHKINH.
[TnazmaTudeckas MmeMOpaHa, €€ cBoiicTBa U QyHKIMH. [{uTomnazma u e€ opraHouIbI.
OpnHoMeMOpaHHBIE OPTaHOMIIBI KIETKH: dHAomIazMaTiueckas cers (IOIIC), ammapar
lonpmxu, nu3zocombl. [lomyaBTOHOMHBIE OpPraHOWMIBI KJIETKU: MHTOXOHIPHUH,
mnactuabl.  [IpoucxokieHne MUTOXOHAPUM W IUIAcTUA. Buabsl  miactu.
HememOpaHHble OpraHouibl KIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, PECHUYKH,

KryTUKHA. OYHKIIMY OpPraHOUI0B KJIETKH. BKiroueHus

3.9

Snpo — perymstopHbiii neHTp kKieTku. CTpoeHHe snmpa: saepHas 000J0uKa,

KapHuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIIETKE

)KI/I3HCII€$ITGHBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WIM METa0OMM3M. AcCUMWISIMS (TUTacTUYeCKuil oOMeH) u
JUCCUMUIIALINS (SHEPreTUYeCKHii OOMEH) — JBE CTOPOHBI EIUHOTO TpoIecca
Merabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(MHBIH U TerepoTpodHbId. Poib

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

4.2

®dotocunre3. CBeroBass u TemMHOBas (a3el gorocuHTe3a. Peaknum (orocuHTe3a.
DddextuBHOCTh (oTOCHMHTE3a. 3HaueHHWe (OTOCHHTE3a M JKU3HH Ha 3emiie.
Brnusaue ycnoBuit cpembl Ha  (POTOCHMHTE3 ¥ CHOCOOBI  TMOBBIMICHUS  €TO
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIONe OaKTepuu. 3HAUCHUE XEMOCUHTE3a JIJISl KU3HH

Ha 3emie

4.3

DHepreTuyeckuii oOMEH B KieTke. PaciierieHne BemecTB, BBIICICHHUE U
AKKYMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl SHEPreTHIecKoro ooMeHa. ['nmukonms.
BpoxceHHe U €ro BHIBIL. KI/ICJIOpOILHOG OKHUCJICHHUC, HIINM KICTOYHOC AbIXaHHC.

D¢ hEeKTUBHOCTh YPHEPTETUIECKOTO 0OMEHA

4.4

Peaxuuu marpuunoro cunresa. I'enernueckass mHopmanus u JIHK. Peamuszamms
TeHEeTHYEeCKONM WHPOpMaMu B KJIeTKe. [ €HeTHMUecKuil KOA M €ero CBOWCTBA.
Tpanckpumniuss — marpuunblii cuHte3 PHK. Tpancmsumus — OuocunHTtes Oenka.

Koauposanue amunokuciot. Posb pubocom B GuocunTese Oenka

4.5

Hexknerounsle ¢opmbl xu3Hu — Bupychl. Mcropust otkpbiTus BupycoB (..
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NBanoBckuii). OCOOEHHOCTH CTPOCHHSI M JKU3HEACSITCIBHOCTH  BHUPYCOB.
bakrepuodaru. bone3nu pacreHuid, )KUBOTHBIX U Y€I0BEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc nmmynonepunura yenoseka (BUY) — Bo3Oynutens CITINda. IIpodunaktuxa

pacnpocTpaHeHUs] BUPYCHBIX 3a00IeBaHUI

Pa3sMHOXEHUE U MTHAUBUAYAJIBHOE Pa3BUTHE OPTraHU3MOB

5.1

KneTounslif UKy, WK KU3HEHHBINA LUK KieTku. MHaTepdasza u mutos. IIpoueccsl,
npoTekaromue B uHTepdasze. Perumkamus — peakuus matpuunoro cunresa JIHK.
CtpoeHue XpoMocoM. XPOMOCOMHBIM HabOp — KapuoTun. JWIUTOMAHBIA W
TalJIOUJHBI  XpPOMOCOMHBIE HAa0OpBl. XpoMmaTuibl. LlUToNOrMYecKne OCHOBBI
Pa3MHOXXEHHSI U UHAMBUYAJIIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kinetku — muto3. Craguu muto3a. [Iporeccel, npoucxoasume Ha pa3HbIX

CTagusaX MUTO3a. Brosornuyeckuii CMBICI MUTO3a

52

@opMbl  pa3MHOXKEHHUSI OpraHM3MOB: Oecrmojioe W TMosoBoe. Buael Oecronoro
Pa3MHOXXEHHUS: JIeIeHHe HaJABOe, IOYKOBAaHME OJHO- ¥ MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETETATHMBHOE pa3MHOXKEHHE. VCKyCCTBEHHOE KIOHHPOBAHHE

OpTraHu3MOB, €ro 3HAYCHUC [JIA CCIICKIINN

53

[TonmoBoe pa3MHOXKEHHE, €ro OTIANYHUS OT 6ECIOIOrO.
Meiio3. Craguum Meiosza. Ilpoueccel, mnpoucxonsduiyge Ha CTagusaX Melosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buosormdyeckuii cMmbici u

3HauYeHHe Meio3a

54

['amerorene3 — mporecc 00pa30BaHUs TMOJIOBBIX KJIETOK Yy JKUBOTHBIX. [l0JIOBBIC
JKEJIC3bl: CCMCHHUKU U ANYHUKU. 06pa30BaHHe " pa3BUTUC ITOJIOBBIX KJIICTOK — I'aMCT
(criepmaTo30uj, SIMIEKIIeTKA) — criepMaTorere3 U oorenes. OCOOCHHOCTH CTPOCHUS

SUIEKJIETOK U criepMaro3onaoB. OmnoaorBopenue. [laprenorenes

5.5

NunuBuayanpHOE pa3BUTHE (OHTOreHE3). DMOPHOHATBHOE Pa3BUTHE (IMOPUOTEHE3).
Ortanbl AMOpPUOHAILHOTO PAa3BUTUSL Y TO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE,
racTpyJsuus, OpraHoreHes. [TocTambpuoHaNIBEHOE pa3BUTHE. Tunsl
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TIPSIMOE, HETIPsIMOoe (JTMUMHOYHOE). BrusiHue cpeapl
Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuid. OHTOreHe3 IBETKOBOI'O PACTEHUSA: CTPOCHHE CEMEHH,

CTaauMu pa3BUTUA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTH OpPraHU3MOB

6.1

[Ipenmer u 3amaun reHeTuku. VicTopusi pa3BUTHS T€HETHKU. BKiag poCCHUCKUX U
3apyOexHBIX  Y4Y€HBIX B pPa3BUTHE  TEHETUKUH.  MeToApl  T€HETHUKH
(THOPUIOTOTUIECKHIA, LUTOTE€HETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKUH ).
OCHOBHBIE TE€HETHYECKHE MOHATHs. ['eHeTudeckas CHMBOJIMKA, WCIOJIb3yeMas B

CXeMax CKpeIMBaHHUI
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6.2

3aKOHOMEpPHOCTH HAacJeJAOBaHUsS TMPU3HAKOB, YCTaHOBIECHHBIE [. MeHuenem.
MonHorubpuaHoe CKpelmMBaHWe. 3aKoH eauHooOpasusi THOPHAOB  IEPBOTO
nokosieHus. IlpaBuno nomuHMpoBaHUs. 3aKOH PACLIEIUIEHUs MIPU3HAKOB. I nnoresa
qUCTOTHI TaMeT. 1lonHoe 1 HemonHoe AOMUHHPOBAHUC.

JurubpunHoe ckpeliMBaHWe. 3aKOH HE3aBHUCHMOIO HAcJEIO0BaHUS IMPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI JUTHOPUAHOTO CKpelIMBaHUsA. AHalU3HUpylollee
CKpCIIUBaHHC. Hcnionb3oBaHue AHAIIM3UPYIOUICTO CKPCIIHUBAHUA JIs1 ONPCACIICHUA

reHOTUIAa 0co0Uu

6.3

CueruienHHoe HacienoBaHMe mNpu3HakoB. Pabora T. Moprana 1o CIEIJICHHOMY
HaCJICAOBAHUIO I'CHOB. HapymeHHe CHCTIJICHUS I'CHOB B PE3YJIbTATC KPOCCHUHI'OBCPA.
XpOMOCOMHAasI TEOPHS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka moma. XpOMOCOMHOE oOmpeAesieHrue Ioia. AyTOCOMbI W IOJOBBIE
XPOMOCOMBI. I'omorameTnele u TCTCPOTaMCTHLIC OpPraHU3MBbI. HaCJIeILOBaHI/Ie

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

I/I3MCH‘II/IBOCTB. BI/II[I:I N3MCHUNBOCTU:. HCHACJICACTBCHHAsA U HACJICACTBCHHAs. POHB
cpenbl B HEHACJIEICTBEHHOW W3MEHUYMBOCTU. XapaKTEPUCTHKA MOAU(MUKAITMOHHON
W3MEHYMBOCTH. BapuanuvoHHblil psin U BapuanuoHHas kpuBas. Hopma peakunmn
an3HaKa. KOHI/I‘IGCTBCHHBIG U KAa4YCCTBCHHBIC HpI/I3HaKI/I n Hux HOpMa peaKLII/II/I.

CaoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH

6.5

HacnencrtBenHast, wWiM  TeHOTHUNHMYECKas, M3MEHUMBOCTh. KoMOuHaTHBHAas
U3MEHYMBOCTh. Meii0o3 U TOJOBOM mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTalnMoHHas U3MEeHYMBOCTh. Kilaccudukauus MyTauuii: reHHbIE
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa M Npu4MHBl MyTauuid. MyTtareHHsle (pakTopsl.

3aK0OH TOMOJIOTHYECKHUX PsIOB B HacneAcTBeHHOM n3menunBoctu H.W. BaBunosa

6.6

I'eneruka uenoseka. Kapuorun denoBexka. OCHOBHBIE METO/bI T€HETUKHU YEJIOBEKA!
T€HEaIOTHYECKHI, OJIM3HEIIOBBIA, IIUTOT€HETUUECKU, OHMOXUMUYCCKHIA,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOe onpeaeeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIHMPOBAHHE, B TOM YHUCJIE C IMOMOUIBIO
[TI1P-ananm3a. HacneacTBeHHbIE 3a001¢BaHUs YeIOBEKa: TEHHBIC OOJIC3HH, O0JIC3HH
c HaCJIeJICTBEHHON MPEAPACTIONIO0KEHHOCTBIO, XPOMOCOMHBIE 0OJIC3HH.
CoMarnueckre ¥ TeHEpaTHBHBIC MyTamuH. [IpHHIMIBI 370pOBOTO 00pa3a KU3HH,
TUArHOCTHKH, TPOPWIAKTAKH U JICYCHHS TEHETHYECKUX OoJie3Herl. Meauko-
FEHETUYECKOE  KOHCYJbTUPOBAHUE. 3HAYEHHWE  MEIUIMHCKOM T'E€HETUKH B

npeaoTBpaliCHUN U JICHCHUHU I'CHCTHYCCKUX 3a00JIeBaHUI YeI0BEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenekiusi Kak HayKa U Mpolecc. 3apoXKIACHUE CEJNEeKIMU U JOMECTHKALUs. YUYeHue
H.. BaBwioBa 0 TMEHTpax TNPOUCXOXKIECHUS W MHOTO00pa3usi KyJIbTYPHBIX

pacteHuii. LIeHTpbl MPOUCXOKIACHUS JOMAITHUX KUBOTHBIX. COpT, mOpoJ1a, TaMM
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7.2

CoBpeMeHHBIE METOJbI CEJICKIIMU. MacCOBbIi W WHAWNBUIYAIBHBIH OTOOpPHI B
CENIEeKIIMM pacTeHUd U KUBOTHBIX. OIllEHKa 3KcTepbepa. biIM3KopoaCcTBEHHOE
cKpeuuBaHue — uWHOpuauHr. Yucras suHUs. CKpelMBaHUE YHCTBIX JIMHUIM.
I'erepo3uc, nnmu rubpugHas cwia. HepoacTBeHHOE CKpelIMBaHWE — ayTOPUIMHT.
Otnanéanas rubpuamn3anus u e€ ycrexu. VIcKkycCTBeHHBI MyTareHe3 | MojydeHue

ITOJIUITJION T0B. I[OCTI/I)KCHI/IH CCJIICKIINHN paCTeHHﬁ, KUBOTHBIX U MUKPOOPTaHN3MOB

7.3

buotexHosioruss Kak oTpaciib TPOU3BOACTBA. ['€eHHass MHKEHEepUs. DTarbl CO3JaHUS
pekomOunantHort JIHK wu TpancrenHsix opranu3moB. Kierounas wHXEHEpHS.
Kiietounsie KynbTypbl. MUKpPOKJIOHAIBHOE pa3MHOKEHUE pacTeHuil. Kionuposanue
BBICOKOITPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpTraHHU3MOB. OKOJIOTUYECKHE H

studeckue npodsemel. MO — reneTnueckn MOIUDUITMPOBAHHBIE OPTaHU3MBI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJOLUOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaeTenbCcTBa IBOTIONHH. [1aleOHTOOTHYECKHUE: TOCIIEA0BATEILHOCTD TTOSBICHUS
BUJIOB B MMAJICOHTOJIOTMUYECKOM JIeTOMHCH, TIepexoqHbie (hopMbl. buoreorpadudieckue:
CXOJCTBO M paznmuuue (payH U (Haop MaTepuKOB U OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOACTBa U pa3jinvusa 3M6pI/IOHOB Pa3HbBIX BHAOB ITO3BOHOYHBIX. CpaBHI/ITCHBHO-
AHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pPYAMMEHTapHBIE  OpraHbI,
aTaBU3MBI. MonekynsipHO-OMOXUMUYECKHE: CXOZCTBO MEXaHU3MOB

HaCJICACTBEHHOCTH U OCHOBHBIX METAa00INYECKHUX HYTCﬁ Y BCEX OpraHMU3MOB

1.2

OpomouronHass teopust Y. JlapBunHa. IIpennochbliku BO3HUKHOBEHHS JTapBHHU3MA.
JIBIDKYIIIE CHJIBI 3BOJIIOLIMU BUAOB 1O JlapBUHY (M30BITOYHOE Pa3MHOXKEHHE IpU
OTPaHUYEHHOCTU  PECYpcoB, HeolpeneiaéHHass HU3MEHYHMBOCTh, Ooppba 3a

CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopuss oHBomonuu  (CTDO) U OCHOBHBIE €€ IOJIOKEHUS.

MuxkposBomtorus. [Tomynsmus Kak eIMHUIIA BUIA U SBOJTIOIUAN

1.4

JBxymue cuibl ((pakTopsl) SBOJIOLUU BHIIOB B IpUpoze. MyTallMOHHBIN Mpolece
U KOMOMHATHBHAs HM3MEHUUBOCTb. llomyssnMOHHBIE BOJHBI M Jpei( TEHOB.
W3onsauust 1 murpanusi. EcrecTBeHHBIN 0TOOp — HAMPaBIIIONHA (HaKTOP IBOJIOLMU.
®DopMBbI €CTECTBEHHOTO 0TOOPA.

[IpucrocobIeHHOCTh  OPraHM3MOB  Kak  pe3ynbTaT  3Bomouuu.  [Ipumepsl
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MPUCTIOCOOJICHUH y OpraHu3MOB. ApoMopGh 03kl U HAHOATATI TAIIUH.
Bun u BugooOpaszoBanue. Kputepun Buma. OcHOBHBIE (DOPMBI BHI000pA30BaHUSA:

reorpauueckoe, IKOJIOrHIECKOe

1.5

MaxkposBouorusl. Dopmbl 3BOJIIOLINH: bunernyeckas, JTUBEpreHTHas,

KOHBEpIreHTHasl, napamienbHas. HeoOparuMocTs 3BOMIONNN

Bo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

I[OHay‘-IHBIe NpEaACTaBJICHUA (0} 3apOKACHUN KU3HU. HaquLIe TUIIOTEC3bI
BO3HUKHOBEHHS KH3HUM Ha 3emiie: abuoreHe3 M MaHcrepMus. XHUMHYEcCKas
3BOJIFOIIUA. SKCHepI/IMGHTaJII:HOe MOATBCPKACHUC XUMHUYECKOHN 3BOJIOIIUH.
Hauanpabie aTambel Oumonormueckod spomtonmu. [ wumoreza PHK-mupa. Ilepbie

KJICTKHU U UX 3BOJJIFOI M. cDOpMI/IpOBa.HI/Ie OCHOBHBIX I'pYIII )KUBBIX OPraHu3MOB

2.2

PasButne xm3HM Ha 3emiue mo spam u nepuojam. Karapxeil. Apxelickag u
nporepo3oiickas 3pel. Ilanmeos3oiickas dspa u €€ TEepUOABI: KEMOPHUICKHIA,
OpIOBUKCKWW,  CUJIYPUICKHH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IEPMCKHI.
Me3so3o0lickas 3pa 1 €€ Mepruoibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepuoAbl: NajleoreHOBbI, HEOTCHOBBIM, aHTPOIIOI€HOBBIM.
XapakTepucTuka KiauMaTa M TEO0JIOTMYECKHX mpoueccoB. (OCHOBHBIE ATarbl
SBOJIIOIMM PACTUTENBHOTO M JKUBOTHOTO MHpa. ApoMopho3bl y pacTeHHH U

KHUBOTHBIX. HO?IBJ'ICHI/IC, PaCUuBET U BBIMUPAHUEC I'PYIII )KUBBIX OPraHU3MOB

23

Cucrema OpTraHHu4eCKOoro MHpa KakK OTPAKCHUC 9BOJIIOIIMH. OcHoBHBIC

CUCTEMATUYCCKUC I'PYIIIBI OPTaHU3MOB

24

OBOJIIOLIMS YeJIOBEKa. AHTPOIOJIOTUsS Kak Hayka. Pa3BuTue mOpeacTaBiIe€HUM O
MPOUCXOKIACHUN UYCJIOBCKA. MGTO,Z[BI HU3YYCHUA AHTPOIIOICHE3A. CXOI[CTBa n
pa3ianuus 4eloBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHE YeJIOBEKa.

JBwxkymme cuwibl (pakTopbl) aHTpororeHesa. HaciencTBeHHas H3MEHYHMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJIICHUE OPYIUN TpyAa,

MBIIIJICHUEC, pCUb

2.5

OcHOBHEBIE CTaguu W BCTBU JOBOJIOIHWU YCJIIOBCKA: aBCTPAJIOIIUTCKH, YemoBek
yMenbid, YenoBek npsaMoxoasmiui, YenoBek HeaHaepTaabCKui, UenoBek pa3yMHBIN.
HaXO,Z[KI/I HNCKOIIa€MbIX OCTaHKOB, BpeMs CyHIcCTBOBaHUA, O6J13.CTB

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpOINEOHaHas (eBpa3uiicKas),
HErpo-aBCTpaIONIHAs (IKBATOPUATBHAS), MOHTOJIOUTHAS (23MAaTCKO-aMEPHUKAHCKAs).
UYepThl MpHUCIOCOOICHHOCTH TPEACTaBUTENEH YEIOBEUECKUX pac K YCIOBUAM

cyuectBoBanus. EauHcTBO yenoBeueckux pac. Kpuruka pacuzma




52

OpranusMbl 1 OKpY’Karolas cpea

3.1

DOKOJIOTHsl KaK Hayka. 3aJayd W pas3feibl SKOJOTMU. MeTOabl 3KOJIOTHYECKUX
UCCIIEIOBAHUA. DKOJIOTHUYECKOe MHPOBO33peHHe. Cpenbl OOUTaHHSI OPTraHU3MOB:

BOAHAaA, HA3EMHO-BO3AyIIIHAs, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Oxonornueckue  (daktopel.  Krnaccudukamus — dKOJOTHYECKHX  (DAKTOPOB:
abuotruyeckne, OWOTHYECKHE U AHTPONOreHHbIE. JleficTBHE 3KOJIOrMYECKHX

(hakTOpOB HA OPTaHU3MBI

3.3

Abnotndeckue (aKTOpHl: CBET, TEMIeparypa, BiIaxHOcTh. @Dotomepuoansm.
[IpucnocoOnenuss  OpraHu3MOB K  JCHCTBHIO  aOMOTHYECKUX  (DAaKTOPOB.

buonornueckue puT™Mbl

3.4

buotnueckne dakTopbl. Buapl OMOTHYECKHMX B3aWMOJICHCTBUN: KOHKYPEHIIUSA,
XHUITHUYCCTBO, napa3suTusm, MYyTyaJIu3M, KOMMCHCaJIN3M (HaXJIe6HI/I‘-I€CTBO,
KBapTUPAHTCTBO), aMEeHCaJIU3M, HENTpaIu3m. 3HaueHue OMOTHUYECKHIX

B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHIECKHUE XapPaKTCPUCTHUKU TTOMYJIAILUHA. OcHOBHBIE TTOKa3aTEIIN MOMmyJIAoruu:
YUCJICHHOCTb, IINIOTHOCTH, PpPOXIAACMOCTb, CMCPTHOCTb, IIPUPOCT, MHUTpALUA.

JluHaMKKa YMCICHHOCTH MOMYJISUU U €€ Perysuus

Coo0111ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI

4.1

CoobOmiecTBO  opranu3MoB — OuorieHo3. CTpyKTypsl OHOIICHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-momuHaHTh.. CBs3HM B

OonoleHo3e

4.2

DKOJIOTHYECKUE CUCTEMBI (9KocucTeMbl). [ToHaTHe 00 3KOocHCcTEME B OMOTEOIEHO3E.
CDYHKI_[I/IOHaJII:HBIe KOMITOHEHTbhI 3KOCHUCTEMBI: MNPpOAYUCHTHI, KOHCYMCHTBI,
penyneHTsl. KpyroBopoT BEIIECTB M MOTOK SHEPTHH B dKocucTeme. Tpoduueckue
(numieBble) ypoBHH 3KocucTeMbl. [lumeBsie nenu u cetd. OCHOBHBIE TMOKAa3aTeNu
AKOCHUCTEMBI: Ouomacca, MPOAYKIHUSA. OKOJOTHUECKUE THPAMHUIBL TPOITYKIUH,
YHUCJICHHOCTH, OuMomMacchl. CBOMCTBA IKOCHUCTEM: YCTOMYMBOCTB, CaMOPETYJISALIHS,

pazButue. Cykueccust

4.3

[IpupoaHbie PKOCHCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCUCTEMA XBOWHOIO WM
LIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTeMbl. buonorundeckoe
1 XO35UCTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopaznoobpazue kak  ¢akTtop  ycroiuumBocTH  dKocucteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie
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VYuenue B.U. Bepuanckoro o 6uochepe. ['panutipl, coctaB u cTpykrypa Ouochepsi.

Kuoe BemectBo u ero ¢yHkuuu. OcobGeHHOCTH Ouocdepsl Kak II0OANBHOM

4.4 JKocHUCTeMBbl. J[MHamMu4Yeckoe paBHOBecHMe H oOOpaTHas CBs3b B Oumocdepe.
KpyroBopoTh! BemiecTB U OHOT€OXMMHYECKHUE ITUKITBI AJIEMEHTOB (YyTlIiepoja, a30Ta).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH
YenoseuectBo B Omocepe 3emiau. AHTPONOTEHHBIE HW3MEHEHUs B Oumocdepe.

45 ['mobanpHBIE YKOJIOTHYECKUE TTPOOIIEMBI.

OcHoBa panMoOHANIFHOTO YIIPABJICHUS IPUPOAHBIMU PECYPCAMU U UX MCIIOJIb30BAHHUE.

JlocTikeHust OMOJIOTUH ¥ OXpaHa MPUPOIBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

1) buonorus. 10 xmacc. / [Taceunuk B.B., Kamenckuit A.A., Py6iio A.M.
u ap.; noxa pen. ITaceunuka B.B. — AO «M3narensctBO «IIpocBemenuey, 2023.
DnekTpoHHas ¢popma yueOHHKA;

2) buonorus. 11 knacc. / [Taceunnk B.B., Kamenckuit A.A., Py6iioB A.M.
u ap.; noxa pen. ITaceunuka B.B. — AO «M3narensctBO «IIpocBemenuey, 2024.
DnekTpoHHas ¢popma yueOHHKaA.

METOJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1) KoznoBa, Kyumenko: buonorus B Ttabnumax. 6-11 kmaccsl.
CnpaBounuk. Ydyebnoe nocobue. — M.: [Ipocsemenne//poda, 2021. — 240 c.;

2) IlonomapeBa M.H., KoznoBa T.A. buosnorus. 10 xmacc. Pabouas
terpaab. bazoBeiil ypoBenb. @I'OC. — M.: [Ipocsewmenune, 2021. — 112 c;

3) Ilonomapea WM.H., Koznosa T.A., Kopuunoa O.A. buonorus. 11
kiacc. Pabouas terpans. bazosbiii ypoBenb. ®I'OC. — M.: «Benrtana-I"pad»,
2023.-112 c.;

4) Pazpabotku ypokoB. Paboume mnporpammbl. TemaTuueckoe
IaHupoBaHue. TeXHOIOTHYECKUEe KapThl ypOKOB. MeTonudeckue MmocoOusl.
Harnsanneie 51 pa3aTo4HbIe MaTepuaibl. Pexum JocTyna:
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya/ (mata
obpammenus 12.05.2025).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET

1. DnexTpoHHBIE  00pa3oBaTeNbHBIE  PECYpChl,  JOMYIIEHHBIE K
MCIIOJB30BaHUIO MPU peATU3aAlUA UMEIOIIUX FOCYIapCTBEHHYIO aKKPEAUTAIUIO
o0pa3oBaTeIbHBIX MpPOrpaMM HayajbHOTO OOIIEro, OCHOBHOro o0OIIero,
cpeaHero oOiiero o0pa3oBaHMs MpukKazoM MuHnpocBemnieHus Poccun ot
18.07.2024 Ne 499:

- buonorus 10 knacc. — ®I'AOY JIIO «Akagemuss MUHNPOCBEIICHUS
Poccuny;

- buonorus 11 knacc. — ®I'AOY JIIO «Akagemuss MUHNPOCBEIICHUS
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Poccuny;

- D0P: «bunonorus. 10 xnace». — OO0 «SAKmnacey;

- D0P: «buonorus. 11 ximace». — OO0 «AKnaccy;

- Harmagnas Owmoiorus. Xumus KiIeTKU. BelmecTBa, KISTKM M TKaHU
pacrenuil. 10 knacc. — OO0 «9K3AMEH-MEJIA»;

- Harnsgnas Owonormsi. DBOJIONMOHHOE yudeHue. Bmenenue B
skonoruto. 11 kmace. — OO0 «3K3AMEH-MEJINA»;

- Sl cmam EI'D. buonorus. 10-11 xmaccel. — AO «HM3nmarenbcTBO
«IIpocsemieHuey;

- Homamnwne 3amanus. buonorus, 10-11 xmaccer. — AO «M3maTenscTBO
«IIpocsenieHue;

- Tpenaxep «O06maxo 3nanui». buonorus. 10 knace. — OO0 «Puznkox
J1aby;

- Tpenaxep «O6mako 3Hanui». buonorus. 11 kmacc. — OO0 «DPuznkoH
JIab»;

buonorns. 10 - 11 xmaccel. — I'AOY BO MI'TIY;
- buonorusg 10. —- OO0 « CBLEPOBPA30BAHUE;
buonorus 11. — OO0 «CBEPOBPA3OBAHUEY.

2. OTkpeITEIE  OOIIEAOCTYNHBIE  OOpa3oBaTENbHBIC  MaTEpUAIBI,
pa3MeleHHbIC Ha HHPOPMAIIMOHHO-00pa30BaTEIbHBIX TTOpTajIaX:

https://edsoo.ru/mr-biologiya/ - bubmuoreka [IOK. EnuHoe conepxanue
ob1ero odpazoBanus. buonorus;

https://edsoo.ru/metodicheskie-materialy/ - bubanorexa 1[OK. Enunoe

coJiepkanue ob1iero oopazoBanus. MeToanueckue MaTepHuabl;
https://nsportal.ru/shkola/biologiya/library - OO6pa3zoBaTenbpHas

coluajbHas ceTh. buojorus;
https://resh.edu.ru/subject/5/10/ - Poccuiickas dJIeKTpOHHAs MIKOJA.

buonorwms, 10 knacc;
https://resh.edu.ru/subject/5/11/ - Poccuiickasi 53Je€KTpOHHAs IIKOJIA.

buonorwms, 11 knacc;
https://testedu.ru/test/biologiya/ - OOpa3oBareiabHbIe TECThI. TE€CTBI TIO

OMOJIOTHH;
https://go.rosuchebnik.ru/search?query =~ —  Poccuiickuii  y4eOHUK.

buonorusi, 10-11 xmaccel (Metoanueckas mnomonis. BeOunapel. Kypcbl.

Karanor);
https://uchitel.pro/ -  VYuurensllpo. KoHcmekTel 10 mpeaMery
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«buonorusy». N3ydyenne 6uonoruu mar 3a marom. OHIaliH-y4eOHUK U COOPHUK
3ajaq;
https://oblakoz.ru/ - OOpa3zoBaTenbHbI  OHIaMH-cepBUC  «(O0IaKO

3HaHu. buosorus.
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