MHHHUCTEPCTBO NPOCBEIIEHUS POCCUICKOM ®EJEPAIIUN
MuHMCTEpPCTBO 00PA30BAHMUS M MOJIOEKHOM MOJUTHKH
CrepaiioBCcKoii 001acTH

Komuter o 06pazoBanmio, KyJbType, CIOPTY U JeJ1aM MOJIOAeKH
agMuHucTpaunu KaMbIioBCKOro ropoJickoro okpyra
MAOY "llIxkoaa NeS8" KI'O"

PACCMOTPEHO YTBEPXJIEHO

Ha 3aCCJaHuH

IMPpUKa30M JUPCKTOPa
eOaroru4eCcKoro COBETa p p P

npoTokos Ne73 ITpuka3z Ne 173
ot «30» aBrycra2023 . ot «30» aBrycra2023 r.
PABOYASA ITPOT'PAMMA
(ID 660656)

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»

s ooyuarommmxcest 10 — 11 xmaccoB

Kambinuios 2023



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAX0M0B K (POPMHUPOBAHUIO COJCpXKAHUS Y4eOHOro MpeaMera
«buonorusi» coctaBuiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, CcoJiepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obOmiero oOpazoBanus B Poccuiickoii dexpepanuu, a TakXkKe IMOJOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS U€JIOBEUECKOro oOmiecTBa. COINIaCHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrpaMMBI 110 OUOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHTAaHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3ieaM U TeMa,
PEKOMEHIyEMYIO MOCJIEeI0BaTENbHOCTh U3YUEHUsI YUEOHOI0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
MpoIIeCcca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nporpamme mno OuONOTMM TakKe YUYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
JEeATEIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTMYECKOr0 00pa30BaHUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
IPUHITUI TPEEMCTBEHHOCTH B H3y4Y€HWU OWOJOrWu, Ojarojapss 4emy B HeEl
NPOCMATPUBACTCS HAMpPaBJICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze >XKU3HH M OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1[EJeCO00pa3HOro TMOBEICHUS B OKpY)Karolled NpUpPOJHOM cpele, aHaiu3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE IMPUPOJIHBIX U
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UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
yueOHoro npenmera «buosorus» mpoauKTOBAaHO HEOOXOAMMOCTBIO 0OECIIEUEHUS
YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aau IMKOJILHOTO OHOJOTHYECKOTrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJIalliTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XKHOE
Mecto. OHa oOecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3allid M SBOJIOIUHU, CO3/aET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI, (POPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30MacHOro odpasa
KU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, IIEHHOCTHOI'O OTHOILIEHUS K KUBOH MpHUpoe
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHSI UMEET TAKXKE ISl PEIICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydyenne Ouosorun odecneynBaeT ycioBHs JUisl (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAITMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET MHTErpalliy OWOJIOTMYECKUX 3HAHUM C
MIPEACTABIICHUSIMU U3 IPYTUX YICOHBIX MPEIMETOB, B YaCTHOCTH, (PH3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O MpeIHA3HAYCHHH YYeOHOTO IMpeaMera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpKAHMS, IMPEICTAaBICHHOIO B MPOrpaMMe IO
OHnoJIoTHN.

OT60p coxaepkanusi yueOHoro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMKA KYJIbTYpOCOOOpPA3HOrO TMOJX0Jla, B COOTBETCTBHM C
KOTOPBIM OO0y4Yaromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAUYUMBbIC IS
dopMupoBaHus OOmIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEICHHUE
YelloBeKa B OKpY)KaloIIeld MPUPOTHON cpene, BOCTPEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco00oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTBHI COACPKAHMSI, KOTOPBIE CIYXKaT OCHOBOH Uit (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yYMaHH3AIuU
OMOJOTMYECKOro 00pa30BaHMsl.

CTpyKTypUpOBaHUE COJEpKaHUA YYEeOHOro MmaTepualia B IpOrpamMme Io
OMOJNIOTHH OCYIIECTBICHO C YYE€TOM TNPUOPUTETHOTO 3HAYEHHUSA 3HAHUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKaTeIbHble TUHUN: «brosorus kak Hayka. MeTozbl
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HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cuctemayn, «OpraHu3m Kak
Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«DBOJTIOIHS KUBOH TPUPOIBD», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allud JKUBBIX CHCTEM pa3HOTO paHra H TNPUOOPETCHHE YMCHHM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JEUCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KM3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus:i yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOMINX 3a]1ay:

OCBOCHHE OOYYaIOIUMHCS CHUCTEMBbI 3HAHUH O OWOJOTHYECKUX TECOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIy)KAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSAX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUe y OOYYAIOIMXCS ITO3HABATEIIBHBIX, HWHTEIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINH;

CTAaHOBJICHHE Yy oOydaronmmxcss oOmeil KyJabTypbl, (YHKIHOHAJIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHMM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHHe Yy OOyYaOIMIMXCSA YMEHHH WJUTFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOW JACATEIBHOCTH YEIIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCMUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTI0OICHUS ITUIECKUX
HOPM IIPH TIPOBEICHUN OHMOJIOTHYECKUX UCCIEIOBaHUN;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBINICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OIICHKH TTOCJIC/ICTBHIA CBOCH JESITCIIBHOCTH IO OTHOIICHHUIO K OKPY’KAFOIICH cpe/ie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHWE M COOJIIOJCHUE Mep MNPODHIAKTUKU
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIBHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAyUYHbIE PEIMETHI.
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Jlst m3ydennsi 6uojaoruy Ha 6a30BOM ypOBHE CPEIHETO 00Iero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (pusiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HAYK.

MeTob!l TO3HAaHUS KUBOM MPUPOIbI (HAOIIOEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MEpEeHHe, KiIacCU(pUKALMs, MOJAEIUPOBaHUE, CTaTHUCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlabopaTopHbie U NpaKTHYECKHE PadoOThI:

[Ipaktrnueckass padora Ne 1. «Vcmosb30oBaHME pa3IUYHBIX METOAOB IMPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenusi ouosoruu. Otinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKU ), OMOCEepHBIA.

JlemoHcTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaAIbHBIX BenlecTB B Kkierke. lloanepikanue
OCMOTHUYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3zaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OCIKOB.

®depmenTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnnuus pepMEHTOB OT HEOPraHUYECKUX KaTalIu3aTOPOB.



VYrneBoasl: MoHoOcaxapuabl  (TJO0K03a, pubo3a u  JAe30Kcupudo3a),
nucaxapunpl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yTI€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Crpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aMMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CHCTEMa CHHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHHMsI MpOoKapuoTHueckoil kierku. Knetouynas crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKON KJIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: JIIC, anmmapart ['ombmxw,
IM30COMBIL. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxieHne MUTOXOHJpUN W TiacTud. Bunbl mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus .

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpaum:

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuubl n cxembl: «llepuognyeckass TabauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTtes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHue mMosiekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOeHHE KMBOTHOU KIIETKU,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIEeTKu», « Y IeBOAb, «JIMnuas.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHUI, W3MEpPEHU, HSKCIEPUMEHTOB, MHKpPOIpEnapaTbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

JlabopaTopHble M NpakTHYecKHe padoThI:
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JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTHYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTECHHUI,
YKUBOTHBIX U OakTepuil MoJ MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIUA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUUd B TOHUMAHUU
MeTabonmu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTUHU B KIETKE.

®orocunTe3. CBeroBas W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHHUI.

XeMOCHHTEe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3HAYCHUE XEMOCUHTE3a JJIs
YKU3HM Ha 3emie.

DHepreTruecknii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIJIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KucimopoIHOE OKHUCIEHHE, WM KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil mHopManuu B KieTKe. ['eHeTWdecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Otambl TpaHcisauuu. KoawpoBanue amuHOKUCIOT. Ponb pubocom B
OunocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3HU — BUPYCHl. MicTopust oTkpsiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M IKU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BHI3HIBACMbIC
Bupycamu. Bupyc mmmynoneduiura genoseka (BUY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxrepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmvkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enkay, «CTpoeHne KIETKN», Mojenb cTpykTypsl JIHK.
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Tema 5. PazmMHOXkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KierouHblii MK, WM KU3HEHHBIM nukin kieTtku. MHTepdaza u MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0op — KapHOTHIL
JIMTUTON THBIN M TalUIOMJHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{uTonoruyeckue OCHOBBI PA3MHOKEHHSI W HWHIAWBHUAYAJbHOTO  Pa3BUTHSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum murtoza. lIpoueccel, npoucxonsiiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@DopMbI pa3sMHOKEHHsI OPTraHU3MOB: Oecrolioe U moJjioBoe. Buael Gecrionoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHHE OJIHO- KW MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTAagUsAX MeHo3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie >kee3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U clepMaTo30uaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opradHorene3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pazButue pacrenuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCcTpanum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoiTHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenmenue kneTtku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsiii mukn», «Permmukamus JTHK», «Mutos»,
«Menos», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKOMUTAIOIINX U
4yenoBeka», «OCHOBHbBIE CTAIMH OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CriepMaTo301,1bl
MJICKOITUTAIOLIETOY, «SHIEeKIIeTKa MIeKonuTaromero», «Kapuokunes B kinerkax
KOpelIKa JIyKa», MarHuTHas MoOJiefib-anmuinkanus «J/legenue KIeTKku», MoJielb
JTHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTopHble U mpakTHYecKHe padoThI:
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JlabopaTopuass pabora Ne 3. «HabGmomeHne MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIPENapaTraxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOECHHS IIOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIPENnaparaxp».

Tema 6. HacsieicTBEHHOCTH M KBMEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3aaun reHETUKU. MIcTOpus pa3BuTHs T€HETUKUA. POIb IMTOJIOTUH
U ASMOPHOJIOTUH B CTAHOBJICHUU TEHETHUKH. BKiIag poCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYECCKUH,
UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETHYEeCKHi1). (OCHOBHBIE T€HETHYECKHUE
noHATHsA. [ eHeTnYecKasi CHMBOJIMKA, HCTOJIb3yEMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTAHOBJIEHHBIE ['. MeHenem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €AMHO-00pa3usi TUOPUAOB IEPBOTO
nokoyiecHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unore3a ynuctoThl ramer. [1oaHOE U HENMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HAaCIIeIOBAaHMS
npu3HakoB.  lluToreHeTHMdecKWe  OCHOBBI  JUTHOPUJIHOTO  CKpEUIMBaHUS.
AHanu3upymolee ckpernuBanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEITMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLETJICHHOMY HAacCJEI0BaHHIO T€HOB. HapyllieHue cuenyieHus reHOB B PE3YJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

['eHetnka mosa. XpoOMOCOMHOE ONpeAesieHuE moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTrHsie W reTreporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3menunBoCTh. Buabl N”3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJIEICTBCHHAs.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MO (DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapualluOHHAS KPUBas.
Hopwma peaknuu npusHaka. KonmyecTBEHHbIE W KAYECTBEHHBIE MPU3HAKH U UX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAITMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TI€HOTHIWYECKAas, H3MEHUMBOCTH. KoMOMHATHBHAS
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTarmoHHasi "3BMEHUYUBOCTh. Kitaccudukanmst MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYuHbI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HacleACTBeHHOM n3menunBoctu H. M. BaBuiosa.

Buesnepnast HaCiIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka yenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI TE€HETHKU
YyeJIOBEKA: reHealornuecKuil, OJIM3HEIOBBIN, [TUTOT€HETUYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJISIPHO-T€HETUUECKHA. CoBpemMeHHOe ONpEEICHUE FeHOTHUIIA;
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
[11P-ananu3a. HacnenctBenuble 3a0ojeBaHUsS 4YEIOBEKA: ICHHBIE OOJIE3HH,
00JIe3HU C HACIEACTBEHHOW MpPEApacHOIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H reHepaTthBHble MyTanuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
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3I0pPOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, TPODUIAKTUKY U JICUCHUS T€HETUYECKIX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIAUIIMHCKOM
TEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecopckuii, H. V1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U  €r0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS M €ro LHUTOr€HETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JlurubpugHoe  CKpeuluBaHHUeE»,
«lluTonornyeckue - OCHOBbI  JWTMOPUIHOIO  CKpelluBaHus»,  «Menos3y,
«B3auMoznencTBue aieNbHBIX T'€HOB», «l'€HeTHMYecKkne KapThl pacTEHUH,
JKABOTHBIX M YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEHOBAHUS,
CUCIUIECHHOTO ¢ mnoJioMm», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTanimoHHas U3BMEHUUBOCTD.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuHupoBanue», «JurnbpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHas padota Ne 6. «M3yyeHue MoaupuKarMOHHON U3MEHUYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOWD.

JlaGoparopHas padota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHKPOIIPENAPATAX ).

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJEKUUU U JTOMECTHKALMS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOT00Opasus
KYJbTYpHBIX pacTeHUuH. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbIN U UHAUBUIYaTbHBIN OTOOpPHI B
CEJEKIIMU pPACTEHUHW U KUBOTHBIX. OILIEHKa JKCTepbepa. bIuM3KOpoICTBEHHOE
ckpemBaHue — uwHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHI.
Otrnanénnas rtubpuam3anuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYEHHUE TOJUIUIONJIOB. JIOCTMKEHHSI CENEeKIMU PpACTeHHM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHoJOrHg Kak OTpacib MPOU3BOACTBA. ['€HHas HMH)KEHEpHUs. OTallbl
co3nanus pexomOuHantHoM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
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KJ'IOHI/IPOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpTraHu3MOB.

DKOJIOTHYECKHE u ITUYECKUEC POOJIEMBL. I'MO — FeHETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. 1. BaBuios, N. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuupbl u cxembl: kKapta «LleHTpbl MpPOUCXOXKAECHUS U MHOTOOOpasus
KyJIbTYPHBIX pacTeHui», «[lopoabpl 1oMamHuX )KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpbl H
KJIOHHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OOopynoBaHue: MK MIIOAOB U KOPHEIJIOI0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuit, repOapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHIKEHHS CEJIEKIMM PAcTECHUH MU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHASE OHOJIOT M.

[IpeanocbuUlkKM BO3HMKHOBEHMS 3BOJIIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHJIOB B MAJICOHTOJIOTMUECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBIL.
buoreorpaduueckue: cxocTBo U pazinune GayH u GJaop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IMyTeH y BcCex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
JnapBUHM3MA. J[BIKyIIME CHJIBI 3BOJIONUU BUIOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYHUBOCTb,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostonuu (CTO) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBrkymue cuiibl (pakTopbl) 3BOJIOLMKU BUAOB B Mpupojae. MyTallMOHHbIN
npoiecc U KOMOWHATHBHAas W3MEHYMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeud
reHoB. M30i1us 1 MArpanus.
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EctrectBennblii 0oTOOp — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumepst
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMoph03bl U UIUO-aAaNTaI|H.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  ABOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUN.

[IpoucxoxieHrne OT HeCleUUaTU3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJndaLysl.

JlemoHcTpanum:

[Toptpetsr: K. JIunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabnunps! 1 cxemsl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey», «3apoIbliin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyllecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHorooOpasue  mopos ~ KUBOTHbIX»,  «l[lomymsmum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Maumoamantanmumn», «OOWas aereHepaunus,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUIO0OPAZOBAHUEY.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsiH, KosuieKusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burne
JATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, myTanuu (GOpMbI KpbUIbEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Jlabopatopuas padota Ne 1. «CpaBHeHue BHUAOB MO MOP(OIOTUUECKOMY
KPUTEPUIO».

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

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKOU 3BOJIIOIMU. HavanbHble 3Tansl
ouonoruueckoi spomtonuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUpPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
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Pa3Butue xu3Hu Ha 3emuie 1o 3paMm M nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HCKas 3pa U €€ MEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »9pa ®W €€ TmNepuoAbl: MaJCOTCHOBbIM, HEOTE€HOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTuKa KJIMMaTa U TeoJOrMYecKuX mnpoieccoB. OCHOBHBIE ITallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BoJrouud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoIOLIKA YeJIOBEKAa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHui o
IIPOUCXOXKJIEHUH ueroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cunbl  (pakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOmecTBEHHbIM o00pa3  KU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIILICHHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxonsamiuii, YemoBek HeaHAEpTAIbCKUU, YenoBek
pasymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBaTOpUajbHAas),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpeJCTaBUTECH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JdeMoHCTpauu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiaHEUHOH cucTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPaAY,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHHS HYEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJICOHTOJIOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  Mymsku  «l[Ipoucxoxaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAHJEPTalIblla, KPOMAHBOHIIA), CIJEMKH WJIIU
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpOHOJIOTHYECKas Talnuia, KoJuiekius «Dopmbl
COXPAHHOCTU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:
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[Ipaktrueckast padbora Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHHUU U
YKABOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl M OKpYy KamoLias cpeaa.

DKoJorus KaK HayKa. 3ajaui U pa3feibl SKOJOTHH. MeToabl IKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccuduxamuss sxomorndeckux (HakTOpPOB:
abnotnyeckue, OUMOTHUYECKHUE U AaHTPOIOTreHHbIE. JIeHCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKHX B3aMMOJICUCTBUM:
KOHKYPEHLUS, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OUOTUYECKUX B3aUMOJEUCTBUN JJiI CYyLIECTBOBAHUS
OpPraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjssuud. (OCHOBHBIE MOKa3aTeau
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Peryssus.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['exkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbl 0OMTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIMU HHDY30puu-Ty(henbkuy, «Ilumessie nemm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padota Ne 2. «Iloncy€T NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHum».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
NPOCTPAaHCTBEHHAasA, Tpoduueckass (muiuenas). Buabl-momunantsel. CBsizu B
OHOIIEHO3E.

DKkoJlorudeckne CHucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCcTeMe W
ouoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHH OKOCHCTEMBbI. [luieBble LeMd H  CETH.
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OCHOBHBIE TMOKa3aTe€au HKOCUCTEMBL: OMoMacca, MNPOAYKIUSA. ODKOJIOTMYECKHE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBAa 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTeM. CoxpaHCHHE
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiiei, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOcTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOr€OXUMHYECKUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI u YeJI0BEYECTBA. CoxpaHneHue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBIEHUS NPUPOJHBIMU pECypcaMu U HUX UCIHOIb30BaHuE. JloCTHXKEeHUs
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHoOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobOmiectBa», «llenmn nuTanusy», «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro  Jjeca», «buomneHo3 BogoéMa», «ArpoueHo3», «lIpumMepHsbie
AHTPOIIOTEHHBIC  BO3JCWCTBHS Ha IIpUpoAy», «BaxHeWmme HUCTOYHUKH
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaKHEWIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dGdexTy, «DaKTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopot yriepoaa B 6uochepe», «KpyroBopor azora B mpupoe».

O6opynoBaHue: MoJelb-almuivKanus «TunuuHble OWOIIEHO3bI», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJuieKuun «buoiienos», «Bpenurenn BaxxHeUIInx
CEIIbCKOXO3SIMICTBEHHBIX ~ KYJBTYp», TepOapuu M KOJJICKIIMU pPACTEHUH U
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoii ®denepanuu, u300paxKeHUs OXPaHIEMBIX BHIOB
pacTeHui U 5KUBOTHBIX.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3YIbTaTaM
OCBOGHMsA OOyyalolmMMHUCA NpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS MpeaMeTa «buosiorus»
BBIJICJICHBI CIICAYIONIME COCTABJIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCHUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHAE HKOJOTHYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, pA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, npupoie U
OKPYXKaroUIEN cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOITUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE pPeaar3alliid OCHOBHBIX HaIpaBJICHUU
BOCIIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_ICCTBa;
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OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX MpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
Ponunoi, ropaoctu 3a cBOW Kpa, CBOW PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWH, TOHMMAaHUS 3HAYEeHHUs] OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0O HApOIa;

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

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
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MOHMMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbS U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealnu3alusi 3J0pOBOTO M 0Oe30MmacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE IIEHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTpPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIIbHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BAHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH MX BO3MOXKHBIX IIOCIEICTBHHA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPH PEIICHHH TPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKOocucTeM, orochepsr);
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AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYkKaIOUIEH
MPUPOJIHON Cpejle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIESATETBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTHKUA, OCHOBAHHOI'O HA JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HaHus €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUST 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OUOJIOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TpaMOTHOCTH OOydarommxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCMOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4aeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUEHHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISIThH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCT NHANBUAYAIBHO U B TPYMIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUU IO OHOJOTMU B
COOTBETCTBHHM C )KU3HEHHBIMH ITOTPEOHOCTAMH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKIIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHbIE MOHATHSA, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAOJMIOJEHHE,  HM3MEpPEHUEe, OSKCHEPUMEHT U JpYrux),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMU OOYYalOlIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCITUTIIMHAPHBIE,

MHUPOBO33pEHUYECKWE 3HAHMS M  YHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(anann3a, CUHTE3a, CpaBHEHMUSI, KiaccuduKau, 0000IIeH s ), pACKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSTENHHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE TOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUI
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJIEIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
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TaKK€  MPOTUBOPEYMU  PA3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelCTBUA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPH CO3/IaHUU YYE€OHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJIUM3UpOBAThH 3aj]ayy,
BBIJIBUTaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWTh apryMEHThl [JIsl J0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYIO0 OOJacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OPUTHMHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
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WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpPMaIMKM, HEOOXOUMOM I BBITIOJIHEHUSI yU4eOHBIX
3aj/iay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBE CpEACTBa MpU paboTe ¢
Ovonornyecko HMHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  PAcTO3HaBaHWA W 3alUThl  WHGOpMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO yJaCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXIaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS JIPYTUX JIIOJIEH, MMPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU GopMme HhopMyIupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboThI IPH peIIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YyIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIMIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;
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IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITh IUIAH JECHUCTBU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HIEU C TIO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K YKUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BATEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH PEIICHHUs Tpo0ieMbl €  Yy4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalllsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMbIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHUS;

YMETb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHUIO;
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OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JpYrMX IpU aHaIu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OLINOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOTro YeJIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOYAIOT crieupuyeckue s yueOHoro npeamera «buomaorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUI0 3HAHWM, BUBI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3jIMYHBIX YUYEOHBIX CHUTYaIMsAX, a TAKKE B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CHUCTEME HayYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAy4HOTO MHMPOBO33PEHHS, O BKJIAJE POCCUNCKUX W
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS )KU3HEHHBIX 3a/a4;

YMEHUE PaCKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHas JIOTMa MOJIEKYJISIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKJIEHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTe TpaHUIlbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHUE XUBBIX CUCTEM, ITPOLICCCOB W SIBICHHUM, OPraHM3alMs U IPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE MOTYYEHHBIX
pe3yJbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUHA U 3aKOHOB, YMECHHE

ACJ1aTh BbIBOJbI HA OCHOBAHWH IIOJYUYCHHBIX PE3YJILTATOB,
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YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIICTOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUM B KJIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreTMueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C I1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIUX JIOJIEH, COOI0/IEHUs HOPM IPaMOTHOTO MOBEICHUS B OKpYyKaroen
MPUPOTHONU cpefe, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNuU u OMOTEXHOJIOTUH TUIS pPalMOHATILHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHWE, CICTUICHHOE HACJIeIOBaHUE, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKpPEIIWBAHUS ISl TIPEICKa3aHUsS HACJICIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OPATOPHBIE M TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh MW HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHEe, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MTOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrOo mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJI OHMOJIOTHH B CHCTEME HAyJIHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JUTsSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSATHUM:
BU/I, TTOMYJISAINSI, TeHOMOHI, BOJIONHS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHE (AKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeNU  MUTaHUS,
AKOJIOTHYECKas MUpaMua, OuoreoreHos, onocdepa;
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YMEHUE H3JIaratb OHOJOTMYECKHME TeOopuu (IBOMIOLUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
ONPEEATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHHE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUI, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMSs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEH MECTHOCTH, KpPYroBOpPOTa BEIECTB M OHOreOXMMHYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILUX JII0/IeH, COOI0IEHUSI HOPM IPAMOTHOTO MOBEJEHUS B OKpY Karolei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/lau, COCTABJISTh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTUH B IKOCHUCTEMAX (LIEMH MUTAHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOILEHUS,
00001mast 6MOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIT0JI30BATh NOHATUIHBIN anmapaT OMOJOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOBbIE)

Ne i/ IIpakTH4eckune
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
bu6nmmoreka [IOK
1 b 2 .
MOJIOTHA Kak HayKa 0.5 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHu3aIys 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa OK
P https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 XK 6
HBHEACATEILHOCTD KICTIH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HTHANBUAYATBbHOE PA3BUTHE 5 | bubmmoreka [JOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 K3BMEHYMBOCTD g 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuns opranu3mMoB. OCHOBBI 3 bubmmnoreka HOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmmoteka IIOK
8 P 1
C3CPBHOC BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m IpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
bu6mmoreka [IOK
I IBOJIOHOHHAS OHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HHMKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"HusMEbl 1 OK aromas cpena 5 1 bubmmorera [TOK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubnnorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uugppoBbIe
Ne ni/m Tema ypoka IIpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
) [IpakTuueckas padorta Ne 1 | 0.5 bubnnoreka [JOK
«HMcnonp30BaHuE PA3IMYHBIX METOJIOB IIPU ' https://m.edsoo.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLIECCH U UX | bubnnoreka [JOK
A3y4EeHUE https://m.edsoo.ru/863e6564
4 XuMHYEeCKu cocTaB KieTku. Boja u | bu6mmorexa [IOK
MHUHEpAJIbHEIE COJIU https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u cTpoeHue 6eako 1
HICH LOCTaB 1 CTPOCHHE DEMKOD https://m.edsoo.ru/8636b72
®epMeHThl — OHOJIOTHYECKHE
katanuzaTopsl. Jlaboparopnas pabora Ne 1
6 «M3yueHne KaTaTuTHYECKOW aKTUBHOCTH 1 0.5 bubmorexa HOK
i ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasa3bl)»
bu6 OK
7 VYraeBoapl. JIunuael 1 nonmotexa 11
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bu6mmoreka [IOK

8 H .ATO 1
YIJICHHOBDIC KHCITOTRE https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METOIbI U3YYEHHUSI KIIETKU. | bubnunorexa [IOK
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 Kietka xak 1ienoctHas KuBas cucTeMa 1
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlaGoparopnas padora Ne 2 «3yuenue
Patoprat b . e bu6mmoreka [JOK
CTPOCHHUSI KIETOK PaCTEHUM, )KUBOTHBIX,
11 5 5 _ 1 0.5 https://m.eds00.1ru/863e6ff0
TPHOOB H HAKTCPUH TOX MUKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
FOTOBBIX MUKpOITpEnapaTax u ux
OIACAHUEY
bu6mmoreka [IOK
12 §) 3] 1
ObmenH BemecTs MM MeTaboTH3M https://m.edso00.ru/863e766¢
13 dortocunTe3. XeMOCUHTES 1 Bubmorexa ITOK
https://m.edsoo.ru/863e7¢98
bu6mmoreka [JOK
14 9 1 00 1
HEPTETHHECKIHI 0OMEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [leneHue
kietku. Muros. JlabopatopHas pabora Ne 3
15 «HaOimroneHre MuTO3a B KJIeTKaX KOHYMKA 1 0.5 bubmnorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunTtes 6enka. Peakiys MaTpuuHOTO | bubnnoreka [JOK
CHHTE3a https://m.edsoo0.ru/863e796¢
bubmuorexa [JOK
17 T —0 0 1
PancIAIA HOCHHTES bejika https://m.edsoo0.ru/863e796¢
b K
18 Hexnerounslie GopMbl )KU3HU — BUPYCHI 1 nomorexa LO

https://m.edsoo.ru/863e7540
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bu6mmoreka [IOK

19 @opMBI pa3MHOKEHUSI OPraHU3MOB 1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK

20 Meiios ! https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.

OmnonorBopenue. JlabopaTtopHas pabora bubmuorexa [JOK

21 1 0.5
Ne 4 «3yuenue cTpoeHHUs MOJIOBBIX KIETOK https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHUKpOIIperiapaTax»

22 NHnnBuayanbHOE pa3BUTHE OPraHU3MOB 1 bubmmorexa LHOK

https://m.edso00.ru/863e8436

73 I'enernka — Hayka 0 HACIEACTBEHHOCTH U | bubnuoreka [IOK
U3MEHYUBOCTH https://m.edso0.ru/863e86{2

24 3aKOHOMEPHOCTH HACJIEIOBAHUS | bubnnorexa [HOK
MPU3HAKOB. MOHOTHOPUIHOE CKPEIIMBAHNE https://m.edsoo0.ru/863e8878

25 JurubpuaHoe cKkpemuBaHue. 3akoH | bubnnoreka [JOK
HE3aBUCUMOI'0 HACJIEJOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE HacleI0BaHHUE NPU3HAKOB.

Jlaboparopnas pabota Ne 5 «M3yuenue
26 pezyniTaTI())B MCFHOFI/I6pI/II[HOFO I/}IIII 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MHUKpOIIperiapaTax»

7 I'enetuka nomna. HacnegoBanue npu3HakoB, | bubnnoreka [JOK
CLEIICHHLIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas

)% M3MeHYuBOCTh. JlabopaTopHas padora Ne 6. | 0.5 bubnuorexa [JOK

N3zyuenne Mo upuKamoHHON
U3MEHYUBOCTH, IIOCTPOCHUE
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BapHaIMOHHOIO PsJia U BapUallMOHHOU
KpHUBOW»
HacnencrBenHass ”3AMEHUYUBOCTb.

79 JlaboparopHas padora Ne 7. «Ananus | 0.5 bubmmoreka [JOK
MyTalui y 1p0o30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIpenapaTax»

30 I'eneTuka yenoBeka 1 bubmorexa HOK

https://m.edso00.ru/863e8d78
PesepBHrlil ypok. O60011eHHE 110 TeMe

31 «HacnencTBeHHOCTE U U3MEHUYUBOCTD 1

OpTraHu3MOBY
bu6mmoreka [IOK

32 Cenexius Kax Hayka u npouece ! https://m.edso0o0.ru/863e9214

13 MeTtoabl U JOCTHKEHUS CEJIEKIIUU | bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buorexHoOrns Kak oTpacib MpOU3BOICTBA 1 bubnmorexa LIOK

https://m.eds00.1ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne n/m Tema ypoka IIpakTH4eckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS PECTaBICHUN 00 | bubnnorexa [JOK
3BOJIIOIIUU https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 MuipossosmoLs ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3ieMeHTapHasi euHUIA
4 BHJA ¥ dBorOIMH. JlaboparopHas pabota | 0.5 bubnuorexa [JOK
No 1 «CpaBHeHuUE BUIOB 110 https://m.edsoo.ru/863e99c6
Mop(orIornueckoMy KpUTEPHIO»
5 JIBrOKyIIME CUITBI (371EMEHTapHBIE | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TOOp U €ro GopMbl 1 hitps:/m.cdsoo.ru/863¢9ed0
Pe3ynbratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 0.5 bubnnoreka [JOK
No 2 «Onncanue nmpucrnocoOJeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCUTEIIBHOTO
XapaxkTepa
bu6mmorexa [IOK
8 Hampasnenus n myty Makpo3BOJIOLIMHT 1
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9 Heob6patumocTs 3BOIONINH 1
10 HcTopus xu3Hu Ha 3emile U METOABI €€ |
W3y4YEHUs
1 I'unoressl NPOUCXOKIACHUS KU3HU HA | bubnumoreka [IOK
3emiie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U | bubmuorexa [JOK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PacTUTENBHOTO U )KMBOTHOI'O MHpA. Bu6miorexa LOK
13 [IpakTuueckas padorta Ne 1 «I/IazﬂleHI/Ie 1 0.5 hitps://m.cdsoo.rw/863casbe
HCKOIIAEMBbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKLIMSIX)
14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro | bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
bubnnorexa [JOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 1 https://m.edsogru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) | bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLNH YEIOBEKA 1
13 UenoBeyeckue pacsl U MPUPOIHBIE | bubnuoteka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaca2
PesepBubIil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 1
3emiie»
20 DKoJ0rus Kak HayKa 1
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE 1 bubnmuorexa [JOK

(baxTopsl
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AbuoTtndeckue akTopsl. JJabopaTtopHas
pabota Ne 3. «Mopddonoruueckue

2 O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT | 0.5 bubnnoreka [HOK
obutanus». JlabopaTopuas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEepEeHKOB KoJIeyca»
bubmumoreka [IOK
2 Brotieckite paikTopkl ! https://m.edsogru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckas pabora Ne 2 | 0.5
«IIoaCcYET IOTHOCTY MOIYJISILIUI PA3HBIX
BUJIOB PACTCHHID
bubnnorexa [JOK
25 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edsogru/863eb46a
bubnnorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsogru/863eb46a
OcCHOBHBIE MIOKA3aTENN IKOCUCTEMBI.
27 Okonorudeckue nupamuasl. CBoiicTBa 1 bubmmorexa [OK
skocuctem. CyKieccus https://m.edsoo.ru/863eb5fa
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucTeMa | bubnuoreka [IOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBO B Onochepe 3eminn 1
13 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnmoreka [JOK

YCJI0BCUECCTBA

https://m.edsoo.ru/863ebale
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34 PesepBHbIil ypok. O6001IEHHE TEMBI
«Co00111ecTBa ¥ SKOJIOTUIECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI J1JI51 YYEHUKA

* buosnorus. Ob6mas 6uonorusi, 10 kmacc/ CuornazoB B.U., Aradonosa U.b.,
3axapoBa E.T., OOmiecTtBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO «JIPODANX;
AKITHOHEpHOE 00111eCTBO «M3parensCcTBO «IIpocBernienue»
* buonorus. O6mas 6uonorust, 11 kmace/ CuBornazos B.U., Aradgonora I1.b.,
3axapoBa E.T., OOmecTBO ¢ OrpaHM4YeHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

buonorus. 10 xmacc. Mertoauueckoe mocodbue. MumakoBa BanentruHa
Huxomnaesna, K.m.H., goueHT kadeapbl IUIAKTUKM M YaCTHBIX METOJMK
UIIKulIIIPO OI'TLY (r. Openbypr), Aradponosa Muna bopucosna, CuBorna3on
BnanucnaB VMBanoBuy, Kannuaar memarornyeckux Hayk, MOYETHBIA paOOTHUK
obOmero o6OpazoBanuss P®D, naypear mnpemun mnpesugeHta PO B obOmactu
oOpazoBanus, aBrop YMK mo Owuonormum MWsgartensctBa «IIpocBemienue".
buonorus. 11 knacc. Meroaudeckoe rmocooue k yueonuky . b. Aradonosoii, B.
N. CusornazoBa «buosorus. 11 kmacc. ba3zoBwiii ypoBeHb» 5087 aBTOpHI:
MumakoBa Banentnna HukomaeBna, K.m.H., qomeHT kadeapbl TUIAKTHKA U
yactHbix MeTonuk HWIIKulIITPO OITIY (r. OpenOypr), AradonoBa HWNuua
bopucoBna, CuBornazoB Brnamucina IMBanoBuu, KanampgaT negarormdyeckux
HayK, NOY€THbI pabOTHUK oOmero oOpa3zoBanus P®, naypear mnpemuun
npesunenta P® B obOmactu oOpazoBanusi, aBrop YMK mo Owuosnoruun
N3parenscTBa «IIpocsemienue»

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru

https://resh.edu.ru

https://dnevnik.ru
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 2950660451 3842569967847282462287250401048067618
Brnageney Pemuesa CeeTnaHa AnekceeBHa
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