MHUHHUCTEPCTBO ITPOCBEHNIEHUSA POCCUNCKON OEJIEPAITINA
Komurer 00pa3oBanusi, HAyKH H MOJIOIEKHOM MOJHTHKH Boarorpanckoii o6actn
Otaen mo o6paszoBanmio agmunucTpannn ly6osckoro MYHHIIHIIAJIbHOTO paiioHa

MKOY Jloznoscekas CII {y60BcKoro MyHHIHIAILHOTO paiioHa

PACCMOTPEHO COTI'JTACOBAHO YTBEP)KI[EHO
Ha 3aceqanuu MO yuureneit OrtsercTBenHbIif 32 VP ,'I/I.oﬁﬂnpeKTopa. D)
€CTECTBEHHO-MATEMATHYECKOTO /ﬂf 3 ek
[MKIa J 4
/VBanosa E.M1./ /VIBanoBa E.W./
Pykosomurens MO [Tpukas Nel67 [Tpukaz Nel67
Q///‘/ o/ or «31» aBrycr 2023 r. oT «31» aBrycta 2023 T.
‘7’ k/ ’
/JlykpsiHenko B.I1./ 7 ~\

IpoToxom Ne 1 [IOKYMEHT MOAMVCAH
otT «30» aBrycra 2023 r. 3NEKTPOHHOW MOAMMCHIO

CepTtudumkat: 76EF25C59147C6E686E958D3FEF367C7

Bnapeneu;: ViBaHoBa EneHa ViBaHoBHa

[LevictButeneH: ¢ 21.06.2023 po 13.09.2024

\
PABOYAS ITPOTPAMMA

(ID 3203832)

ydedHoro npeavera «buosorus. Ba3oBblil ypoBeHb»

Juta obyyvarormmxcest 10 — 11 xmaccos

c.JIoznoe 2023 r.



MNOACHUTEJIBHASA 3AIINCKA

Ilpu paszpaboTke mporpamMmbl MO OHOJOTUU TEOPETHUECKYI0 OCHOBY IS
OTIpeNIeIeHUs] TOAXO0J0B K (OPMHUPOBAHUIO COJAEP)KAaHUS Y4eOHOTO MpeaMeTa
«buosorusi»  coctaBwiM: KoHuenTtyaiapHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHusA, pe3yJbTaToB OOydeHus u
TpeOOBaHUH K YPOBHIO IIOJArOTOBKH BBIITYCKHUKOB, TOJIOXKEHUS 00 OOLIMX HENIx U
NPUHIUIAX, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEIHETrO
obOmero oOpasoBanus B Poccuiickoit @enepanuu, a TakXKe TMOJOXKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYILIECTBOBAHMs YeJIOBEUECKOro oodmiectBa. COrjJacHO Ha3BaHHBIM MMOJIOKEHUSAM,
OTIpeieIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruu Ja€T MpEACTaBICHHWE O IMeIiax, 00 oOiei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
CoJepXaHue, €ro CIPYKTypy, paclmpeieieHue Mo pa3aenaM H  TeMmaw,
PEKOMEHYEeMYIO MOCJIE0BATENIbHOCTh U3YUEeHUsl Y4eOHOr0 MaTepuana ¢ y4€Tom
MEXIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTHKH 0Opa30BaTEIbHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METaNnpeiIMeTHbIM M TPEeIMETHBIM pe3ysibTaTaM
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  Yy4e€OHO-TIO3HABATEIHLHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS TI0 OCBOCHHIO COJICPKAHUS
OMOIOrHYeCKOro 00pa3oBaHMUsL.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIH ypOBEHb) pealn30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3y4YEHMM OHWOJOTHH, Onarogaps 4yeMmMy B Hei
IPOCMAaTPUBAETCS HANPaBICHHOCTh HAa pa3BUTUE 3HAHWUN, CBS3aHHBIX C
¢bopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEICTABIECHUN O 3J0POBOM
o0Opasze >XU3HU M OEpeX HBIM OTHOLICHHEM K OKpY’Kalolled MPHpPOTHOU cpene.
[TosToMy Hapsdy ¢ u3ydeHHEM OOIIEOMOTOTHYECKUX TEOPHid, a TaKKe 3HAHUH O
CTPOCHHUU KUBBIX CUCTEM PAa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJB30BAaHUIO
NIOJYYCHHBIX 3HAHWHN B MIOBCEAHEBHOM KM3HH JIJISl PELICHHS MPUKIIAIHBIX 3324, B
TOM 4YHCJe: NPOPUIAKTUKNA HACIIEACTBEHHBIX 3a00JI€BaHUN 4YeJIOBeKa, MEIHMKO-
T'€HETHYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIecO00pa3HOro TMOBEACHUS B OKpPYXKAloIled MNpUPOAHON cpeae, aHalu3a
BIIMSIHUASL XO3SHUCTBEHHOU ESITETbHOCTH YEJIOBEKa Ha COCTOSHHE TPUPOJHBIX H
MCKYCCTBEHHBIX KOCHCTEM. Y CHIICHHE BHUMAHUSI K IPUKIIAHOW HAMIPABICHHOCTH
yuebHoro npeamera «buonorus» mpoarKTOBaHO HEOOXOJMMOCTHIO OOecreueHus
YCJIOBUM JJISl pEIIEHHs] OJTHOM U3 aKTyaJIbHBIX 33/1a4 HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOopas mpenmnosaraer (opMHpOBaHHE y  OOy4aromuxcs



CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorust Ha ypoBHE cCpemHero oOmero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa obecreunBaeT (OpPMHUPOBAHHE y OOYYAIONIMXCS TMPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, paclupsieT U 000O0IIaeT 3HaHWs O KHBOW Tpupoje, eé
OTIMYUTEIbHBIX TMpPHU3HAKAaX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUHU, CO3HAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl,  (HOPMUPOBAHUS
(YHKIIMOHATFHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO0 W Oe3zomacHoro oOpasza
KU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIIEHUS K JKUBOH MPHUPOJIEC
U YEJIOBEKY.

Bonbiioe 3nauenne 6MOIOTHS UMEET TaKXkKe JIJIsl PeIIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero  o0pa3oBaHMA,  COLUATU3AINH
oOydaromuxcs. M3ydenne Ouonornu odecriedynBaeT yclIoBUs Ui (OPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W  WH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUH C
NPEICTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOKEHHUS O TMpeIHA3HAYCHUH Y4eOHOTO mpeamera
«buonorus» cocTaBWIM OCHOBY JUIS ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHIO €T0 COJCp)KaHWs, MPEACTaBICHHOTO B Tporpamme IO
ouonoruu.

OT100p conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIUN KyJIbTYpOCOOOPa3HOrO IOAXO0/Aa, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIuecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPENCTSIONMNE aJeKBATHOE IMOBEICHUE
YeJloBeKa B OKpPYXKAloIIe MPUPOAHON cpeze, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AestenbHOCTH. OCco00€ MECTO B ATOW CHCTEME 3HAHWM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHMS, KOTOPBIE CIY)KAT OCHOBOH ISt ()OPMHUPOBAHUS
NPEJCTaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHUpA U
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOIOrHYeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE COJEp)KaHUS yd4eOHOro Marepuana B Tporpamme IIo
OMONIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYCHHS] 3HAHUH 00
OTIUYUTETFHBIX OCOOEHHOCTSAX JKUBOH MPUPOBI, O €€ YPOBHEBOW OpraHU3aIluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buomorusy»
BBIJIETICHBI CIIEAYIONINE COAepKaTeNbHble TUHUN: «bruonorus kak Hayka. Metozsl
Hay4yHOro To3HaHU», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak
ounonormueckas cucreMa», «CUcTeMa M MHOT000pas3we OpPraHUYEeCKOTO MHUPaAy,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYILITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUEe  OOYy4YaIoIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIHHOU
OpraHM3allii JKMBBIX CHCTEM pa3HOTO paHra W MpPHOOpEeTeHHEe yMEHHA



WCIIOJIB30BaTh OTU 3HAHWS IS TPAMOTHBIX JCHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

Joctrxenne 1ienn u3ydeHus: ydebnoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABIIAX, CIYKAIIMX OCHOBOU
uist POPMUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIaX HAy4YHOTO TO3HAHMSI, CTPOSHUH, MHOTO00pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHW3AINH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOMIMXCSA IMO3HABATEIBHBIX, HHTEIICKTYIbHBIX M
TBOPYECKUX CTMOCOOHOCTEW B TPOIECCE aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJNIOTHH HAy4YHBIX B3TJISA0B, WACH W TIOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aIINY;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPHUPOABI HA OCHOBAaHWW 3HAHWUI M OMBITA, IMOJYYCHHBIX NIpH
U3yYeHUU OMOJIOTHH;

dopMupoBaHHe y OOYYAIOIIUXCS YMEHHHA WILIIOCTPUPOBATh 3HAYCHHE
OMONOTUYECKUX 3HAHWA B TMPAKTHUYECKOW JCATEIHHOCTH YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEJIOBEKOM IKHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS STHIECKIX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIIEIOBAHMM;

OCO3HaHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWM [JIs1 TIOBBINICHHS YPOBHS
AKOJIOTUYECKOM KYJIBbTYPHI, 1JIsI (OPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OIICHKH TIOCTICICTBUN CBOEH ACSITEILHOCTU 10 OTHOIICHUIO K OKPYKAIOIIeH cpejie,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHME W COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpemnero oobmiero obpazoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOISIIAM B
COCTaB MpeaMeTHOU 00acTn «EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlist m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 kinacce — 34 yaca (1 gyac B Heaemo), B 11 kmacce — 34
yaca (1 yac B He/1eI10).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopuei, STUKON, SCTETUKON U TPABOM.
Ponr Ouonoruu B (QOpMUpPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl TO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaaccUpUKalus, MOJAEIMpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHEe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcrnonb3oBaHWEe pa3iIUYHBIX METOAOB IpHU
U3Y4YEeHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMA.

KuBbie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTanyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpPraHU3alUU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOCEPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpPraHU3aluU
YKABOW MPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMHuYecKHil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUM COCTAaB KIETKU. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHre OenKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKYyJbl (TIepBUYHAs, BTOpPHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenTtsl — Owonormdeckue Karaimm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OT1nuynst pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmal, TJIUKOIeH,
Hesoa03a). buonornueckue GyHKIUU YIIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YTIEBOA0B, OEJIKOB U JIMIUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunoBesie xucnotrel: JHK u PHK. Hykneotuasl — MOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. Kiietounas teopust — mpuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe MNpU3HAKH KIETOK:
3aMKHYyTasi HapykHas MmMemOpana, monekyinsl JIHK kak renermdeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruuyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckon kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJHWYUS PACTUTEIbHOM, >XKUBOTHOU U
IpUOHON KIIETKH.

[I0oBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, IIIMKOKAJIUKC, UX
dbyukiuu. [1nasmaTuyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, ammapar I'onbmxu,
In30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHne MUTOXOHApUA W miacTua. Buasl mumactua. HememOpanubie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOMI0B KJIETKU. BKIItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000s104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsel:  «PacrpeneneHne XUMHAYECKUX DJIEMEHTOB B HEXXHBOMU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne ¢pepmentay, «Hyknennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpOoeHuEe KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKU,
«CTpoeHue sqipa KIEeTKu», « Y IeBOAb, «JIMIuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHblie 1 NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas paGora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTUCaHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTab0au3M. AcCUMUIIALMS (TIIIaCTUYECKU OOMEH) U
JTUCCUMUTISIIIUSA (SHEPTETHUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabonmu3ma.

Tunbel oOMeHa BelecTB: aBTOTpO(dHBIN U rerepoTpodHbIit. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN PHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (doTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emue. BiausiHue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HAYECHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTruecknii oOMeH B KJeTke. PaciiersieHue BemiecTB, BBIACICHUE U
aKKyMYJIMPOBAaHHE DHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHUE. OxkucnuTeNnbHOE dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanmuzanus renerndeckod mHOpManuM B KieTKe. ['eHEeTHYeCKUl KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Otambl TpaHciusauuu. KomupoBanue ammuokucior. Ponas pubocom B
OounocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKMU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuurta yenoseka (BHUY) — Bo3dyaurens CIIM/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoncTpanun:

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

Tabmuupbl U cxembl: «Tunbel nutanus», «Meraboauzmy, «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOeib cTpykTyphl JTHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHnblii 1IMKI, WM >KU3HEHHBIM 1MKA KieTku. MHtepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uUHTepdaze. Perumkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JluniouaHbIi W TalUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBI.  XPOMATHIBI.
[{uTosIOTMUECKHE OCHOBBI PAa3sMHOKEHUS W HWHIWBUIYAIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubGessb KJIETKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U nosoBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKyccTBeHHOE KIIOHHUPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TooBoOE pa3MHOKEHHE, €TO OTIUIHS OT OECIIOJIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOrMYECKUH CMBICT H
3Ha4YEeHUE MeHno3a.

['ameTorenes — mporecc 0Opa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHHKH U SUYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SUIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIIbI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct n pasButue pacteHuil. OHTOreHe3 UBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukamus JTHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsaMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIICKOIUTAIOIMINX 1
4eJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MUKPOCKOIIL, MUKpOIpenapaTbl «CnepmMaTo301/1bI
MJIEKOIIUTAIOILIErO», «SIHIeKneTKka MIIEKONUTamero», «Kapunoknnes B Kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopnas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cTpOeHUs NOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3anauu reHeTUKU. VicTopust pasBUTHsA reHeTUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHEeTHYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIOJIb3YEMAsl B CXEMax CKpEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS MPU3HAKOB, YCTAHOBIJICHHBIE I'. Mennenem.
MonoruOpuaHoe CKpelMBaHHE. 3akOH €IMHOO0Opa3ust THUOPHUIOB MEPBOIO
nokosnienus. IlpaBwiio JOMHHMpPOBaHMS. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unioresa ynuctotel ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAclIeOBaHUS
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanusupyoniee ckpermuBanne. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTnUecKne KapThl.



['eHetrka mosa. XpoOMOCOMHOE ONpPeAETICHUE Moya. AYyTOCOMBI U MOJIOBBIE
XpoMocoMBbI. ['oMorameTrHeie W rereporaMeTHble opraHus3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHJIbl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (UKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psiJl ¥ BapHallMOHHAS KpUBasil.
Hopma peaxkuuum mnpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOmHATHBHA
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi "3MeHIHBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclieACTBeHHOM n3mMenunBoctu H. 1. BaBuiosa.

BHesiaepHas HacIeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKIN, OMOXUMHYIECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHUE TCHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUITMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YEIOBEKA: T'€HHEBIC OOJIC3HH,
OONe3HN C HACJIEACTBEHHOW MPENPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H reHepaTthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B TIPEJOTBPAIICHUH U JICYCHUY T€HETUUECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOT€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI U €ro ILHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLHUBAHUAY, «Meitio3»,
«B3auMoOIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel 4enoBeKa U KUBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoauduKanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTalimoHHas U3MEHYHUBOCThHY.

O6opynoBanue: MoJeNu-anmuKanuu «MOHOTUOpUIHOE CKpEelIMBaHHUE,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (Hopma, MyTauuu
(bopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «["'opox moceBHO.

JlabopaTopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas paborta Ne 6. «M3yueHne Moau(UKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JTIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHHUH. LIEeHTpbl MPOUCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
IIOpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInU. MaccoBblii U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
ckpeuuBanue — HHOpuauHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtubpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHHSI CENEeKUUMU pAaCTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHOoNOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHo JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiletounbie KynbTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHM.
KiloHnpoBaHWe BBICOKONPOAYKTHUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruuyeckue M otuyeckue  npobiembl. MO —  reHeruuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS M MHOTr000pas3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanoBay,
«Ilomumnougus», «OObekThl OuoTexXHONOTHNY, «KileTouHble KyIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TIO0B U KOPHEIIJION0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CEJEKIMH PAacTEHUH U
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaToOpuIo
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTOMOrHMYECKHE: IOCIIEI0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B MMAJICOHTOJIOTMUECKOW JIETOMHCH, TEPEXOMHbIE (HOPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3auyus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOICTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX META0OJMUYECKHX IMyTell y BCexX
OpPraHU3MOB.

OomonnoHHas Teopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIMEe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYMBOCTb,
00opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunrernueckas Teopust 3BoroIu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

Mukpossomtonus. [lomynsnuns Kak eAUHULA BUAA U IBOJIOLIHH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoJe. MyTallMOHHBIHI
mpoiecc U KOMOWHATUBHAs W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeid
reHoB. M3oJs1ust 1 Murpanus.

EcrectBenHnbiii oTOOp — HampaBisoommi  (HakTop 3BOMOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT, OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bunx wu BumooOpazoBanume. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleNMaIu3UpPOBAaHHBIX NMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanum:



[Toptpetst: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmuip! 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiey, «3apoablIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIt 0TOOpP», «MHOroo6pa3ue COpTOB pacTeHHII»,
«MHorooOpasue  mopon  KuUBOTHBIX»,  «[lomymsaumuwm»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sy, «Mnumoanantamum», «OOmas nereHepanus»,
«/IBmKkymne cuibl 3Bosironum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsuna», «bopbba 3a cymniectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAOOOPAZOBAHUEY.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
HA0Op TUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluTHBIX MPHUCTIOCOOICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABIEHUS IBOJIIOIUNY, 00BbEMHAST MOJEI]b
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKONAEMbIX JKMBOTHBIX M pacTeHun», wonenb ammmkanus «llepekpécr
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JSATYUIKW», MUKponpenapat «Jlpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.Ie.

JlonaydHble TpEACTABICHHMS O 3apOKACHUM >KW3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MNaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOU 3BOOMY. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IIPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButune xu3zHu Ha 3emie no spam u nepuonam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. I[laneosoiickas spa u €€ mnepUOAbl: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3o3olickas 3pa ¥ €€ NepruoIibl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3zoiickas 93pa W €€ mNepuoAbl: MNaJCOTC€HOBBIA, HEOTCHOBBI,
aHTPOIOTEHOBBIN.



XapakTepucTUKa KJIMMaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3sl y pacTeHuil u
KUBOTHBIX. [T0osiBIIeHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYeCcKOTO MHpa KaKk OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue npeacTaBieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabsl u3ydyeHus aHTpornorene3a. CxonacTtBa u
pa3nnyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopsl) — aHTpOIOreHesa. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPyJa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIaeMmblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 001acTb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckue pacel. OCHOBHBIE  OONbIIME  pachl:  €BPOMEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAs),  MOHTOJOHWIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoyHEUHOM cucTtembl», «Pa3BuTne
OopraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMA OpPraHUYECKOTrO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeueCcKrue pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIUH MEepBOOBITHOTO YesoOBEKa (KaMHHU-YOIMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHMYecKass Tabnuma, Koiuiekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJJIEKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOUIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeToabl SKOJOTUYECKHUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIIHAs, MMOYBEHHAS,
BHYTPHUOpPTaHU3MEHHas!.

Oxonornueckue (axktopel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnoTtnyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUM:
KOHKYPEHILIMA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJACUCTBUN Ui CYyIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauud. (OCHOBHbIE TIOKa3aTenu
HOMYJSILIMA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJnHaMuka YMCIEHHOCTH TOMYJISLNU U €€ PeryJsiusl.

JdemoHncTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emany, «Cpeasl oOUTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISINKU UHPY30pun-TyPenbku», «[luieBsie nenmy.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGopartopnas pad6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTEHUM M3
Pa3HBIX MECT OOMTAHUS.

JlaGoparopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTU MOMYJSLUNA pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
NPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTtemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylieHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IWilleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENW SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMubl:  MPOIYKLIMHU, YHUCIEHHOCTH, OuomMacchl. CBOHCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOIHOTO
VI HIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, cocTaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
rJ100aJbHOM JKOCHCTeMBbl. J[MHamHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pECypcaMd U MX HUCHOdb30BaHue. JlocTuxKeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «Iluimessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTtanusy, «IKoJOTHMYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  jeca», «buonenos BomoéMa», «ArpouneHos», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JIEWCTBHS Ha IpUpony», «BaxkHeMIIME HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BO», «[louBa — BakHeWIIas cOCTaBIAIOIIAs
ouochepr», «DakTophl Aerpaganuu mnousy», «llapaukoBeiil a3dpdext», «DakTopbl
paIoaKTUBHOIO 3arpsis3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 3kpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJeKIMH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUIGKIUMU pPACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paKE€HUS OXpaHIEMBIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI T1O
B1OJIOI'M HA BA30OBOM YPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYalONMMHUCA TPOTPaMM  CpPEIHEro OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONIUMUCS POCCUNCKON
rPaXJaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, Hajlu4yhe MOTUBAlMM K  OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLUIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE TJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMera «bHOIorus JOCTUTarOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMHU
MOBEJAECHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, Pa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHsI, OEPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HAcClEeIUI0 U
TpaguUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, Npupoae U
OKPY’KaroUIEH cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONUXCsl pyKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA M OMBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U PABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEXKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB NpPHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a CcBOM Kpau, CBOW PoauHy, CBOM A3BIK U KYJBTYPY,
MIPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OHOJOTUM, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOLMOHAJIBHOTO 0JIATONOyYHs:

MOHMMAHUE W peanu3amusi 310pOBOTO H Oe3omacHoro oOpasza >KH3HU
(3mopoBO€  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TPaBWJI H  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUYECKOMY 3710POBBIO;

MOHMMAHUE 1EHHOCTH TNpPaBUJ HWHJUBUAYAIBHOTO W  KOJUJIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOIIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW W COLUAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

DKOJIOTUYECKU I€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWS W YMEHUS TMPU PEHICHUH TpoO0IeM, CBS3aHHBIX C PalMOHAIBHBIM
PUPOOIIOIL30BaHNEeM  (COONIOZICHNE  TpaBWUJ  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE pPABHOBECUSI B HSKOCHUCTEMAax, OXpaHy BHJIOB,
KOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITHE JECUCTBHM, NPUHOCAIIMX BPEHd  OKpPYXKaroUeu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MTPAKTUYECKON JIE€ATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDPE;

COBEpPLICHCTBOBAHUE S3bIKOBOM M YWTATEJIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHHE creuuUK OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpAaHEHUS ITPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAUIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTb PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MpoOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY — pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAaHUU B IEJsIX
NOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3YYeHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS I aHaiu3a u
O0OBSCHEHUSI SBJICHUM OKPY>KAIOIIETO MUpAa U MPOUCXOIAIIUX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LIEJIbI0 TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUsX;

OCO3HAaHHME ILIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTb K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTMBHOMY MOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUsI yueOHOoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUA OO0YyYaAIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TMOHSITUS, OTpPa)KaroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIEeCC,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJEHHWe, U3MEpPEHHe,  OJKCIePUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHblE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE,

peryJsSTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHOMN
I'PaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTH
oOyJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCadbHbIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLUAIIBHOW MPAKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEpPCAJIbHBIMHA yueOHbIMH MO3HABATEIbLHBIMH
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHHS
(amaynm3a, CHHTE3a, CpAaBHEHMS, Kilaccu(UKaIuu, 0000IIeH S ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJAEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH MOHATHUSIMM);

ONpEACNISITh 1M JSATCbHOCTH, 3ajJiaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMU 1EJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SBICHUUN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbI ¢ YYETOM aHaIN3a HUMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OIIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIIEHUs MPAKTHUECKUX 3aa4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIONIb30BaTh pPAa3iHyYHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30BaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYaIlUsX, B TOM YUCJIE MPHU CO3JaHUM YUEOHBIX U COLMATbHBIX IPOCKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJAMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThI AJS JOKa3aTebCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEJCTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMEThb TMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3TUYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUHNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorudeckor MHQpopMaIu, HE0OOXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3a/ay;

mpuoOOpeTaTh OIBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOIh30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHYI0  GoOpMy  MpeAcTaBICHUS
ouosiornyeckor uHGopMaIuu (CXeMbl, TpauKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3bIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyeckom HHPOpMaLME: MPUMEHATh XUMHYECKue, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3amUTHl  WH)OpMaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TpeliaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JIMajiora Wik JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOILICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI PH PEIICHUH OUOJIOTHYECKOUM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIIEHUH Y4eOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)X/I0T0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIWUHUPOBATh AECUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKAa KOMAHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATH HIEH C TO3MLHUHM HOBW3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSIX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OBjaeHne YHUBEPCANbHBIMH PeryJssTUBHBIMU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NpoOJIeM U HX
peleHus B )KU3HEHHbBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
po0seMbl, CTaBUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
NEATEBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAH pEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEATNOUYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieN1aTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIULUU B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJa/JeTh  HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIEeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHuss nporpamMMbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeamera «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALINH U
IpeoOpa30BaHUIO 3HAHUM, BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAaHUS U
NPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosnoruei. B mporpamme mnpenMeTHble
pe3yabTaThl MPECTaBICHBI IO TOaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHUHOB M IOHSITHIA:
KHU3Hb, KIETKa, OpraHu3M, MeTraboau3M (OOMEH BELIECTB U NPEeBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiLys), YPOBHEBAs OPTaHU3ALUs JKUBBIX CHUCTEM,
CaMOBOCITPOU3BEICHNE (PETIPOYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJICKYJISIpHON Ouosoruu), 3akonsl (I
Mewnpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensTs rpaHuLbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOCHHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHU3alus U TPOBEACHHE
OMOJIOTMYECKOTO  HDKCIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS I OOBSCHEHHS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKPYKAIOIIMX JIIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui  PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcJleJOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHE pPadOThI, COOII0IAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(OPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHbBIE COOOIIEHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUNUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME DPACKPBIBaTh COAEpKAHME OMOJIOIMUECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OHM, 3BOIIOLMS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCTIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUYECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOpUH (3BOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoziactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruun A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHUE JKUBBIX CHUCTEM, IMPOILIECCOB U SBJICHH, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAyEeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKA CTPOCHUS OHOJIOTHUYECKUX
O0OBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JICUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHWHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYyroBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
IIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3I0POBBSA
OKPYKAIOIIMX JIIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO TPHUPOIOTIOH30BAHHS,

YMEHHE peliaTh dJIeMEHTapHble OMOJIOTHMYECKHEe 3a7aud, COCTABIATH CXEMBI
MEePEHOCa BEIIECTB U IHEPTUU B IKOCUCTEMAX (LIeMH MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTHYECKHE pPaOOThI, COOII0IAThH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJCP)KAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJ0OalbHBIE  SKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6UONIOTHUECKyI0 HHPOPMAITUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJOTHH.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox
pen. [Taceunuka B.B., Akuronepuoe o6mectBo «M3narensctBo «IIpocBemenue
* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akinonepnoe obmectBo «M3aaTenbeTBoO

«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA
[Taceunuk B.B., llIsenos I'.T"., E¢pumosa T.M. buonorus. Paboune nporpammst "
Jlunus xu3uau". - M.: IIpocsemenue, 2020.

[Taceunuk B.B., llIsenos I'.I"., E¢pumona T.M. buomnorus. [Toypounsie

pazpabotku 10-11 knacc. -M. :Ilpocsemienue, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
NHTEPHET

http://school-collection.edu.ru/

http://bio.1september.ru/urok/

http://www .bio.nature.ru

http:// www.gbmt.ru/
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