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IMNOACHUTEJIBHASA 3AIINCKA

ITpu paspaboTke mporpaMMmbl MO OHOJIOTUH TEOPETHUECKYKD OCHOBY MJIs
OIpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro IpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHuss PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHS 00 OOIINX LESIX U
NPUHIINAIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHETO
obmero oOpazoBanuss B Poccuiickoit denepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU PUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEeUeCKOTro oOmiecTBa. COrinacHO HA3BAHHBIM IOJIOKEHUSIM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpaMMa mno Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro mnpeamera «buosiorus», omnpenenseT o00s3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue [0 pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHSI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEeNbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U TMPEAMETHBIM pe3ylbTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYaroIIUXCsl MO OCBOEHUIO COJIEPHKAHUS
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBIEHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTHUECKOTr0 MBIIUIEHUS, IPEICTABICHUN O 310pOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTHH YJEICHO BHHMAaHWE HCIIOIH30BAHHIO
MOJTyYEHHBIX 3HAHWNA B MOBCEAHEBHOMN JKU3HU ISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM dYHcje: TMPOPUITAKTUKN HACIEICTBEHHBIX 3a00JIeBaHWUN YelOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloOIIeW NPUPOJHOW cpene, aHaau3a
BJIMSIHUSL XO3SMCTBEHHOW JAESITENbHOCTH YEJOBEKa Ha COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHUE BHUMAHUS K MPUKIATHON HAIIPABICHHOCTH
yaeOHoro mpenMera «buosiorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO 00ecIeueHus
YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3afau IKOJIHHOTO OHOJIOTrHYEeCKOTrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaOLIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSIM JIMHAMUYHO pPa3BUBAIOILIETOCS
COBPEMEHHOT'O MHUpA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, SKOJOTHYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIIICHUSI K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3yuenue 6MoI0ruu 00ecreurnBaeT yCciuoBus s (OpMHUPOBAHHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOKEHUS O IpeJHA3HAYEHUM y4eOHOro Ipeamera
«buonorus» cocraBUIM OCHOBY MJi ONPEICNICHUA MOJIXOJO0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOy4aroluecs: JOJKHBI OCBOMTH 3HAaHHWA W YMEHHs, 3HAUYUMBbIC IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpPaKTUUYECKOW AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKkTypupoBaHHE COEpXKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMM OCYILIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAYEHHUS 3HaHMH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLIUE COAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. Meroasl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTrooOpasue OpraHU4ecKOro MHpay,
«IBOIONMS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enps wm3ydyenust ydueOHoro mnpemmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMH
UCIIOJIb30BaTh ATH 3HAHMS JJIS TPAMOTHBIX JEHCTBHII B OTHOIIEHWH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3INUHbIX KU3HEHHBIX MPOOIIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU



s (opMHUpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUU, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHS OPTaHM3AlMU, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHUE y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, WHTEIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHAIM3a JAHHBIX O MYTAX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M MOAXOAOB K H3YYEHHIO JKUBBIX CHUCTEM
pa3HOro YpOBHS OpraHU3aIuy;

CTaHOBJICHHE Yy oOOywarommxcsa oOmel KyabTyphl, (GYHKIIMOHAIBHOU
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIErO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITa, MOJYYEHHBIX MPHU
W3y4YEeHUH OUOJIOTHH;

dopmupoBanre y OOydYalOMUXCS YMEHMHA WIUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM YKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEl, COOIIOIEHUS] AITHUECKUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [Is1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLIGHKH TIOCJIE/ICTBUI CBOEH JAEATETFHOCTH MO OTHOIIEHUIO K OKPYKaIOIIeH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpemnero oOmiero oOpasoBanust «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMASAIIUM B
cocTaB IpeaMeTHOH obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist u3ydenusi OMoJ0ruu Ha 6a30BOM YpOBHE CpPEIHEro o01ero 0opa3oBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).

COJEPKXAHUME OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JPYTUMHU €CTECTBEHHBIMH HayKamu, (prsiocodueit, ITUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B GOpPMUPOBAHMU COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl TO3HAHUS KUBOUW TIPUPOIbI (HAOI0ICHHE, SKCTICPUMEHT, OITMCAaHHUE,
U3MepeHue, KilaccupuKalus, MOJETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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



Tabmuibl 1 cxembl: «MeTOo bl TO3HAHUS YKHBOUW MPUPOJIBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IMYHBIX METOMOB MPH
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK IpeAMET U3ydeHus: ouosnoruu. Orinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM U BX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(EepHBIT.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3ALNH
YKABOW MPUPOIBD».

O6opynoBanue: mojenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XVMMHUYECKUM COCTaB KIIETKH. XHUMHYECKHE 3JIEMEHTBI: MAKPO3JIEMEHTHI,
MUKpOAJIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BeElIeCTB B KkieTke. lloamepxkanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u ctpoeHHe GENKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKHCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MoOJeKynbl (TepBUYHAs, BTOpUYHAs, TpPETUYHAsA U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornuyeckue
(byHKUIHUU OENKOB.

depmeHTHl — Ouosiorudyeckue Kkartanuzatopel. Crtpoenuwe (epmenTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmeHTsl. ButamMuHBL.
OT1nnunst epMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KcHpud03a),
aucaxapunbl - (caxaposa, JaKTo3a) U MOoJucaxapuibsl  (Kpaxmai, TJIMKOTEH,
nesoo3a). buonornueckue GpyHKIUU yriieBOOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [ uapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkimu mnuaoB. CpaBHEHUE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnotel: JHK wu PHK. Hykneotmaer — MOHOMEpBI
HyKIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuu JHK. Ctpoenue u ¢pynkunuun PHK.
Buasl PHK. AT®: ctpoenue u hyHKIINH.

[utonorus — Hayka o kietke. KiletouHas Teopus — npuMep B3aUMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmpe NpU3HAKU KIETOK:
3aMKHyTasi HapykHas MmMemOpana, mosekyisl JIHK kak renermueckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tumsl KIETOK: »JyKapuoTHUYecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
YKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.



[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
dbyukiuu. [nasmaTnyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKuH. [{uTomnazma u eé
opraHouibl. OpHomeMOpanHble opraHoubl kietku: JIIC, ammapart ['onbmxw,
TU30CcOMBI. [10yaBTOHOMHBIE OpPraHOWbl KIJIETKU: MHUTOXOHAPHUH, IIACTHJIBI.
[Ipoucxoxknenue MUTOXOHApUM u Tiactua. Bunel minactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. ODYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

Anpo — perynatopHslil neHTp kieTku. CTpoeHue sipa: sjuepHas 000y0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEUIECTB B KIIETKE.

JleMOHCTpauM:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammsbl:  «PacrpeneneHue XUMHUYECKUX OSJEMEHTOB B HEXKHBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotol. [JIHK», «Ctpoenue Momnexybt
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHUE KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKN», « Y IeBOAb, «JIMmuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIIETOK.

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «l3yueHue KaTaTUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pAaCTEHUH,
JKUBOTHBIX W OaKTepHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
ONHMCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa0oJIu3M. ACCUMWIAIMS (TUTACTUYECKU OOMEH) U
JTUCCUMUTISIINSA (QHEPTeTUUECKUl OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrud B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodubiid. Ponb ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®orocunTte3. CperoBas u TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMocHHTe3. XEeMOCHHTE3UpYIoIe OakTepuu. 3HaUYeHHUEe XEeMOCUHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIICICHHE U
aKKyMyJMpPOBaHHE OHHEPruM B KJIETKE. OTambl HSHEPreTHUECKOro oOMeHa.



['mukomus. bpoxkenue m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JbIXaHUE. OkucnurenbHoe dbochopunupoBanue. OddexkTuBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanus reHetudeckoil uHopmanuu B KieTKe. ['eHEeTHYecKUid KOA U €ro
cBoricTBa. Tpanckpuniusa — maTpuunblii cuate3 PHK. Tpancnsnus — Ouocuntes
Oenka. Otanbl TpaHciasiuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodarn. bonesnm pacreHuid, XUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BMIY) — BozOyaurens CIIM/a.
OOpaTHass ~ TpaHCKpUIIUs, peBepTaza W uHTerpasza.  lIpodunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00JIEBaHMIA.

JlemoHncTpanum:

[Toptpetsl: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbel nutanusy, «Mertadonuzm», «MUTOXOHAPUDY,
«HepreTuyeckuii ooMen», «Ximopomiacty, «Potocuntes», «Crpoenne JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepunodarn», «Ctpoenue u xuzHeHHbIN 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil 1IUKII, WM JKU3HCHHBIM LUK KiIeTku. MHTepdaza u MuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouHeIi W TAlvIOWJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI W  WHIMBUAYAJIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rTubeb KISTKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrosioe U moJjioBoe. Bupl Gecronoro
Pa3MHOXKEHUA: JEJICHHWE HaJABOE, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cranun meiio3a. IIpoiecchl, Npoucxoasdiine Ha CTagusx Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3Ha4YeHUEe Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHEePMaTOreHe3 M OBOIEHES.



OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pazBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 I[BETKOBOI'O PACTCHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuupr um cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenune xkietku Oaktepuit», «CTpoeHUE TOJIOBBIX KJIIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHE», «l aMeTOreHe3 y MIECKONUTALIIUX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CriepMaTo30u,ibl
MJIEKOIIUTAIOLIETO», «SIHIIeKIeTKa MIeKonuTaromero», «Kapuoknaes B KiIeTKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIuInKauus «J/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHSI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Micropus pa3Butus reHeTuky. Ponbs nurosoruu
U OMOpPUOJIOTUU B CTAaHOBJICHMHM TE€HETUKHU. BKiam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCIOJIb3yEMasl B CXEMaxX CKPELIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpasusi TUOPUIO0B TMEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HENMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanu3upymolee ckpenpanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEITMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enerrka nosia. XpoOMOCOMHOE OIpPEAEIICHHE IMoia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TreTeporaMeTHele opraHusMbl. HacnenoBanune
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3mMeHunBOCTh. BBl N3MEHUYNBOCTH: HEHACIEACTBEHHAS U HACIIEICTBECHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHCTHKA
MOIM(PUKAIIMOHHOW U3MEHUYHUBOCTH. BapralinoHHbIN psia U BapUallMOHHAsT KpUBas.
Hopma peakunn npusHaka. KoaudecTBEHHbIE M KAYECTBEHHBIE INPU3HAKKM U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaThBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalmoHHast ©3MEHYUBOCTh. Kiaccudukarus MyTaluuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enernka yenoseka. Kapumorun uenoBeka. OCHOBHBIE METOJbl T€HETHKH
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE TEeHOTHUIIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCIIE C IIOMOUIBIO
[M[1P-ananu3a. HacnencrtBeHHble 3a0oeBaHMs 4YEJNOBEKAa: TIEHHbIE OOJIE3HHU,
00JI€e3HN C HACJIEICTBEHHOW MpEeApacnoyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE€3HU.
Comarnueckne M TreHepaTuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBL
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS] TEHETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. V1. BaBumnos.

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  4YHMCTOTBl  ramer», «JlurubpugHoe  CKpeUlMBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «['e€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX W YEJOBEKa», «l'eHeTnka moisa», «3aKOHOMEPHOCTH HAacJIeIOBaHUS,
CUEIJIEHHOTO0 ¢ TmonoM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKaloHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallmoHHasi U3SMEHUYUBOCTH.

O6opynoBanue: MojAeNU-aNIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKpPOCKOI U MHKporpenapar «/Ipo3oduna» (Hopma, MyTanuu
(bOopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

JlaGopatopHas pab6otra Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHMOPHIHOTO U
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30(PHUIbI HA TOTOBBIX MUKPOIIperapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3yueHne MoanpUKaIIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.



JlaGoparopHas padota Ne 7. «AHanu3 MmyTanuil y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHUW. LIEeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METO/BI ceNeKIu. MaccoBbId M MHIUBUAYATbHBINA OTOOPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. bIu3kopoAcTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nunHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
OtnanénHass rtubpugmzauus U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIYYCHUE TOJUIUIONIOB. JIOCTHIKEHHs CEJIEKUMU pPAacTeHWil, >KMUBOTHBIX U
MUKpPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrenHeix opranusmoB. Kierounas
nHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojornyeckue W 3tudyeckue  npodmembl. MO  —  reHeruuecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuupl U cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenumity, «Otnanénnas ruopuauzanusy, «Padotel akanemuka M. @. MiBaHoBay,
«lomummongus», «OOBEKTH OHOTEXHONOTUN», «KieTouHnele KyJabTypel U
KJIOHUpOBaHUEY», « KOHCTpYHpPOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB TUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUSD.

JlaGopaTopHblie ¥ NpaKkTHYeCKUE PadoThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMM PACTCHUU W
J)KMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KUIACC

Tema 1. DBoIIOIIMOHHAA OMOJIOTHSI.

[IpennochulKu BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUHU U APYTHUX HaYK.



CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxoicTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHBIC,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKyIIME CHJIbI 3BOJIIOUMM BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBuxynie cuibl (pakTopbl) SBONIONMM BUJIOB B Ipupoje. MyTallMOHHBIN
IpoLecC M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[Tpucnoco0neHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Bomonuu. [lpumepsl
PUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANTALIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzpa. OcHOBHBIE  (POpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBononusi. PopMbl  IBONIONUU:  (UIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTh 3BOTIOLUY.

[IpoucxoxieHrne OT HecleUUaTu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCTpauu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBepiios.

Tabnunp! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey», «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTtepukc», «Dopmbl  OoppOBl  3a
cyiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrOo0Opasue COpTOB PACTCHUINY,
«MHoroo6pasue  HoOpoA  KUBOTHBIXY, «Tonmynsauumy, «MyTaunonHas
U3MEHYHUBOCTH», «Apomopdo3by, «Uaumoamantauum», «OOmas aereHepauus»,
«/IBmwxymue cunbl 3Bomonuny, «Kapra-cxema wapupyra nyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUIO0OPAZOBAHUEY.

OO6opyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIC HANpaBICHHS 3BOJIOLMHU», 00bEMHAs MOJEINb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmwupa, KoJuleKIus «DOpMBI COXPaHHOCTU
UCKOINAEMbIX JKMBOTHBIX W pacTeHWil», Moxaenp amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtune



JSATYIIKA», MUKponpenapat «Jlpo3odunay (Hopma, myTtanuu (OpMBI KPBUILEB U
OKpacKH Tela).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO).

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMEe U Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM XKW3HU. HayuHble THUMOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XuMHUYecKas
ABOMIOIUS. AOHWOTCHHBIM CHHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIOIIMK. HavanbHbIe Tanbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepUoAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so030iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
AHTPOITOTN€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIONMM PACTUTEIBLHOTO M KHUBOTHOrO MHUpa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBJIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOTO MHUpa KakK OTpaxkeHHe 3BOJIOIUU. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butre nmpeacTaBiIeHU O
MPOUCXOKJICHUHM YelloBeKa. MeToabsl HW3ydyeHusi aHTponoreHe3a. (CxoncTtBa u
pa3linyus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxkymue  cunbl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIUI TpyAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMenbld, YemoBek nOpsAMOXoAdAlni, YermoBek HeaHAEpTAIbCKUU, Yenosek
pa3yMmHbIii. HaxoJKM HCKOMAaeMbIX OCTAaTKOB, BpPEeMs CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIHs.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpeICTaBUTEEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mwnep, I'. FOpu, Y.

JapBuH.



Tabmuipl 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOTO MUY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOT0 ueJioBeKa», «J/IpeBHeiinume moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «YemoBeyecKkrue pach».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJepTablla, KPOMAHbOHIIA), CJICHKH WU
U300pKCHUSI KAMEHHBIX OPYIUN TEPBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyOmiia, ckpebna), TreoXpoHOJOTrHuYecKas Ta0nuna, Kouiekuus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJIJICKIIUSX).

OKCKypcHsi «IBOJIONKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KPAeBEIUECKUIN My3eil).

Tema 3. Opranu3msl ¥ OKpYy KaoLias cpeaa.

DKoJIOrus KaKk HayKa. 3aJa4ud U pa3Aeibl SKOJIOTUHA. MEeTOIbl 3KOJIOTHYECKUX
VCCJIETOBAHNM. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUSI OpPraHW3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAas, MOYBEHHAs,
BHYTPHUOPTAaHU3MEHHASI.

Oxonornueckue (akropel. Knaccudukanusa skonorndeckux (HakTOpOB:
abuoTuyeckue, OHOTUUECKHME U aHTpOINoOreHHble. JIeWCTBHE HKOJOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTUYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  dakropel.  Bumsl = OMOTMYECKHMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUSI, XUIITHUYECTBO, CUMONO03 u ero (opmsl. [lapasutusm, koomneparus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeUTpa3M. 3HaueHHWE OWOTHYECKUX B3aUMOJEHCTBUN [IJISI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Tonmyssiuud. (OCHOBHBIE TOKa3aTeNIn
MONYJISIIIUN: YUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYISIUNA U €€ peryJisiusl.

JdeMoHCcTpanuu:

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

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSAuu UHPY30puu-TyPenbkny, «[luiespie nenm.

JlabopaTopHble M NpakTHYecKHe padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdomornyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOMTAHUS.



JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJISAIUMNA Pa3HbIX BUIOB
pacTEeHU.

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CHCTEMBI.

CooOmiectBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
POCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantsel. CBsizu B
OHOLIEHO3E.

Okosioruyeckue cucrtembl (dkocucteMsbl). l[loHsitTue 00 »3KocucTeMe H
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muILEBbIE) YPOBHUM OHKOCUCTEMBbI. [luieBble LEeNMU U CETH.
OCHOBHBIE TMOKa3aTe€au HKOCUCTEMBI: OHoMacca, MNPOAYKIHUSA. ODKOJIOTHMYECKHE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOpPETyYJIALUsl, pazButue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U peK. DKOCHUCTEMA XBOMHOIO
WJIA LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X03sICTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEeMIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3emin. AHTPONOreHHbIE U3MEHEHUsI B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyiecTBoBaHue IPUPOIBI u YeJI0BEYECTRA. CoxpaHenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yIOpaBiIeHUs TPUPOAHBIMU pecypcaMd M HUX HCIOJb30BaHHE. JlOCTHKEHUs
OMOJIOTHH U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobOmiecTBa», «llenu nuTtanusy», «IKoJOTHUYECKAasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCWCTBUS HA MpUpPOAY», «BaxHeilmme HMCTOYHHUKH
3arpsiI3HEHUS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIIAIOIIAs
ouocdeps», «PakTopbl Aerpaganuu mousy, «llapHukoBeii 3QdexT», «DakTopbl
paZvoOaKTUBHOTO 3arpsisHeHusi Ouocdepb», «OO0mas CcTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».



ObopynoBanue: Mojenb-anmanKanus «TUIUUHbIe OMOLIEHO3bD», repOapuii
«PactutenbHble coobiIecTBa», KOJUIeKINK «bruomenos3y, «Bpenutenn BakHEHITNX
CENIbCKOXO3SMCTBEHHBIX  KYJIbTYyp», TrepOapud M KOJUIEKIIMHM pacTeHudl u
KUBOTHBIX, MPHUHAJICKAIME K PAa3HBIM SKOJIOTUYECKUM TpYIIaM OJHOTO BUA,
Kpacnas kuura Poccuiickoii ®enepanuu, u300pakeHUs] OXpaHSIEMBIX BHIOB
pacTeHuil 1 )KUBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTam
OCBOCHHUS OOYyYalOIMMHUCA TpOorpaMM CpEeAHEro oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBalUM K  OOy4YeHHI0  OHOJOoTuH,
[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaroOIIUXCs PYKOBOJCTBOBATHCS B CBOECH
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHus, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTa «bHOOrus JOCTUTalOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACICIUIO U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon ®denepannu, Opupoae U
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mnpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IlleCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JEITEIBHOCTU B MPOLIECCE Peajlr3allud OCHOBHBIX HAIpaBJICHUU
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUS:



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHa M MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHON TBOPYECKOW JI€ATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATH B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIBHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTHU IEPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJbTYpY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

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

ujeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO H 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOI JINYHOCTH;



S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyecKas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHWE L[EHHOCTA TMPaBWI HWHAWBHUAYAIBHOTO U  KOJUIEKTHUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YMOTpEOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/AY, OCO3HAHUE IIEHHOCTU MacTEepCTBa, TPYI0JI00HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTU TEXHOJOIMYECKON U COLMAJIbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K Pa3InyHbIM cdepam npodhecCHOHANBHON JESTEIHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOUYHUKY
JKU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYIIKOB M OLEHKM HX BO3MOXHBIX TOCIEACTBUU A
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M MyTed ux
pELICHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HAlpaBJICHHBIX HA COXPAaHCHUE DPABHOBECHS B DKOCUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOoMpUsITHBIE AKOJOTHUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, IKOJIOTHYECKON KYIbTYPHI,
OTIbITa NESITETbHOCTH AKOJIOTUYECKOM HaINpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUYECKOMN JIESATEIBHOCTH 3KOJIOTHUYECKOU
HAaNpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SA3BIKOBOM M UYHUTATEIBCKOW KYJBTYpbl KaK CpEICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OHMONOTMM KakK HayKH, OCO3HaHUs €€ poiu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpYXalolEM MHpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3IaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEIIaTh PECYypCHble  MpPOOJEMbl  Pa3BUTHSA
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJOTMUECKUX 3HAaHUM B LEJIAX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO TOJyYEeHHsI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHust npo6JieM B peasibHBIX )KU3HEHHBIX CUTYaLINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO AEATENBHOCTh HHNBHUIYAIIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus
BKIIIOUAIOT: 3HAUYMMbIE i1  (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
[EJOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(uKy METOIO0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHs, SIBJICHHE, MPOIleCC,
cucTreMa, HayyHbId (akT, MPUHLMUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIEIOBaHUE,  HAONIOJEHWEe, UW3MEpPEeHHe, OSKCIEPUMEHT U  JIPYrHuXx),
yHHUBEpCaJbHble YydeOHble JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC,
PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GYHKIIMOHAIBHOM



ITPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYyYaloluXcs, CIOCOOHOCTD
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
IIO3HABATEJILHON M COLUAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ysNbTaTbl OCBOEHHUS IMPOTrpamMMbl CPEIHETO OOIIETro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a30oBbIe JJOrHYeCKHE e CTBUSL:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHHHM 3HAHMN MPUEMBI JIOTMYECKOTO MBILUICHUS
(ananm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HUX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKUE MOHITUS JUIsl 00bACHEHUS (PaKTOB U SIBJICHUN
YKUBOM IIPUPOABL;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIYKTUBHBIE, I10
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBObI U 3aKIIOUYEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea  JUId IpeICTaBIICHUS
CYILLECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEUMU  Pa3HOrO0  pOJAA,  BBISIBJIEHHBIX B PAa3JIMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIaH peElIeHHUs NpoOJeMbl C YYETOM aHadu3a HWMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
L[EJI5IM, OLIEHUBATh PUCKH NOCIIEACTBUI AEATEIBHOCTH;

KOOPAMHUPOBaTH M  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENbCKON U MTPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS TIPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJI30BaTh PA3JIMUHbIE BUJIBI JACSITEIIBHOCTH MO MOJYyYEHHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTally, MPeoOpPa3OBaHUI0O M TNPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METO/IAMH;

CTaBUTh U (HOPMyIHUpPOBATh COOCTBEHHBIE 33aJauyd B 00pa3oBaTeIbHOU
JEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBISATH IEJICHAIIPABICHHBIN TOUCK MEepeHOca CPEACTB M CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yYMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaIMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IIONMYJIIPHOM JuTEeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX [aHHBIX, B VIHTepHeTe), aHaIM3UpPOBAThH
MHGOPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3INYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMaUK, HEOOXOAUMOM JIJIsl BHIMOJHEHUS YYEOHBIX
3amad;

npuoOpeTaTh OMBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
ounonornyeckor uHbopmalmu (cxeMmbl, TpaduKu, AUArpaMMBbl, TaOIUIIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIH S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIONb30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIaJIeTh  HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) o6menmue:

OCYIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHUS MpeiaraeMon
3aJa4M, YYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULMUN PYTHX YYACTHHKOB
JIMajora WIh JUCKYCCHH);



pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS M B3aHMMOJICHCTBUS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAXKUTEIbHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJb30BATh MPEUMYILECTBA KOMAHAHOW W WUHAUBUIYAJTBHON
pabOThI IPH peIIEHUU OHUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUSA MPHU PEIICHUN y4eOHOH 3aauH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaKJI0TO WIEHA KOJUIEKTUBA;

IPUHUMATh LEJIW COBMECTHOM  JEATENBHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenensaTb poid ¢ y4€TOM MHEHHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYaCTHMKAa KOMaH[bl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3ULIHH HOBU3HBI,
OpUTHMHANIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranm3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEeM M HX
pelleHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIC 3aJla4ll B 00pa30BaTEIHHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pELICHUS MpodsieMbl €  YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIMU B
pasHbBIX O0JAaCTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIa/J€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBHM M MBICIUTENIBHBIX IPOLECCOB, UX pe3yJIbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA II0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0Osl M APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX I[PU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHbie pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IeHCTBUN MO OCBOEHHUIO, UHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJETKa, OpraHu3M, Merabosu3M (OOMEH BELIECTB U NpEeBpallcHHE
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIUsA), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIeTOoYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAas J0TMa MOJEKYJIsipHON Ouosnorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuit H. M. BaBuiioa), onpenenarb rpaHUlibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHME YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus U MPOBEACHUE



OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3ynbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OILUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUJIS1 NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojsoruu U OMOTEXHOJIOTUHA  JJI1  PalMOHAJIBHOTO
IPUPOAOIIOIb30BaHNS;

YMEHHME pellaTh »3JEMEHTApHblE TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpPEIMBAHKE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAaclIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIa0OpAaTOpHbIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh W HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIONYJISIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydueOHoro mnpeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpACKpbIBATh COJEpkKAaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, IBOIIOLMS, ABIKYIINE CUIIBI ((haKTOPBHI) HBOJIOLNUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoreoreHos, onocdepa;

YMEHHE H3j1araTh OHOJOTHYECKHEe TEeOpuH (SBOMIOIHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOpUs SBOJIOLUWHU), 3aKOHbBI M 3aKOHOMEPHOCTHU



(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTPEENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOITYYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJIOIMUECKHX (DAKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEIIECTB M IIOTOKA SHEPIMM B DSKOCHCTEMAaX, AHTPONOIEHHBIX W3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
MPOIIECCOB U SIBJICHUM, JJISl IPUHATUS MPAKTUYECKUX PELICHUNA B MOBCEIHEBHOMU
KU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTHU CBOETO 3J0POBbsi U 3JI0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIs1 PALIMOHATILHOTO IPUPOAOIIONIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M TPaKTUYECKHUE paldOThl, COOIMHOAATH
npaBuia npu paboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpUBaTh  TrJ00aJbHBIE  DKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Koautecrso uacos 0P
Kontpoabubie IlpakTuueckue
n/n Bcero
padoThI padoThI
1 Buonorus kak Hayka 2 0.5 https://m.edso0.ru/7f41¢c292
2 JKuBble CHCTEMBI M MX OpraHU3aIus 1 https://m.edso0.ru/7f41c292
3 XUMHYECKUI COCTAaB U CTPOCHHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢c292
4 JKu3He e TeNbHOCTD KIETKA 6 https://m.edso0.ru/7f41c292
5 PasMHOKCHIE 1 HHIMBIYaTLHOE pasBHTHE 5 1 https://m.edso00.ru/7f41¢292
OpraHU3MOB

6 HacnencTBeHHOCTh M H3MEHUYHNBOCTh OPraHU3MOB 8 15 https://m.edso0.ru/7f41c292
7 Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edso0.ru/7f41c292
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41¢c292

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4

11 KJIACC

KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3/ieioB M TeM NPOIrPaMMbI JuekTpoHHbIE (IU(POBbIE)
Konrpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI

1 DBOIIOIMOHHAS OUOJIOTHS 9 1 https://m.edso0.ru/7f41c292
2 Bo3HHMKHOBEHHUE 1 pa3BUTHE )KU3HH Ha 3eMiie 9 0.5 https://m.edsoo.ru/7f41¢c292
3 OpraHu3Mbl 1 OKpYXKaromias cpena 5 1 https://m.edsoo.ru/7f41¢c292
4 Coo0r1iecTBa U HKOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41c292
5 PesepBHOE Bpemst 2 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N Tema ypoka KoauuecTBo yacos Jara
Bcecero Kourtpoabnbie IIpakTnyeckme 20P
n/n U3y4YeHUs
padoThI padoThI
1 BHOTIOMWA B CHCTEME HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merons! no3HaHus )kUBOU npupoasl. [IpakTuyeckas
2 pabota Ne 1 «Mcronb30BaHHE PAa3IUYHBIX METOJIOB 1 0.5 https://m.edso0.ru/863e6122
IPU U3YYCHHH OUOJIOTHYECKUX 00BEKTOBY
3 buosornyeckue cuCTeMbl, MPOIECCHl U UX U3YUCHUE 1 https://m.edso0.ru/863e6564
4 z(OI;III\I//III/IIIeCKI/Iﬁ COCTaB KJIeTKU. Bosia 1 MUHEpaibHbIE 1 https://m.eds0o.ru/863e674e
5 benku. CoctaB u cTrpoeHue OeIKOB 1 https://m.edso0.ru/863e6b72
depMeHThI — OHOJOTHYECKUE KaTaIn3aTOPBbI.
6 Jlaboparopuaz 19360Ta Ne 1 «syuenne 1 0.5 https://m.edso0.ru/863e6b72
KaTaJIMTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl UM KaTajaas3bl)»
7 VYraeBosl. JTumu s 1 https://m.edso0.ru/863e6870
8 Hykneunosbie kucnotsl. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo bl n3yueHus KieTku. Kierounast 1 hitps://m.edso0.ru/863e6e88
TEOpust
10 Kinetka xak 1mieinocTHast JKuBas cucTeMa 1
CtpoeHue sykapuoTudeckoi kinetku. JlabopaTtopHas
11 pabota Ne 2 «/3yueHre CTpOCHHUS KIETOK PaCTEHHUH, 1 05 https://m.edso0.ru/863e6ff0
KUBOTHBIX, TPHOOB 1 OaKTepuil 101 MUKPOCKOTIOM Ha ' https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOIIPENapaTax u uX OMHUCAHHE)»
12 OOMeH BelIEeCTB WK METa00IU3M 1 https://m.eds00.ru/863e766¢
13 ®dorocuHTe3. XeMOCHUHTE3 1 https://m.edsoo.ru/863e7c98
14 OHepreTuyeckuii 0OMeH 1 https://m.edsoo.ru/863e7aae
15 JKu3HEeHHBIN UK KICTKH. JleleHne KiaeTku. MuTo3. 1 0.5 https://m.edso0.ru/863e7dc4
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Jlaboparopnas pabota Ne 3 «Habnronenrne MuTo3a B
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpOIpernapaTax»

16 buocunTes Oeska. Peakiius MaTpuuHOrO CHHTE3a 1 https://m.edso0.ru/863e796e
17 Tpancisaius — OGHocuHTe3 OCKa 1 https://m.edso0.ru/863e796e
18 Hexknerounsie GOpPMBI JKU3HH — BHPYCHI 1 https://m.edso0.ru/863e7540
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios 1 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX KICTOK.
21 Onnonorsopenne. Jlaboparopuas padora No 4 1 0.5 https://m.edso0.ru/863e81b6
«M3y4eHune cTpoeHHs MOJIOBBIX KJIIETOK HA TOTOBBIX
MHUKpOIpenapaTax»
22 WHIuBHIyaIbHOE PA3BUTHE OPTaHU3MOB 1 https://m.eds00.ru/863e8436
23 ['eHeTHKa — HayKa O HACJIEJACTBEHHOCTH U 1 https://m.edso0.ru/863e86£2
U3MEHYMBOCTH
24 3aKOHOMEPHOCTH HACJICIOBAHUS IIPU3HAKOB. 1 https://m.eds00.ru/863e8878
MoHorndpuaHoe CKpeluBaHue
o5 JluruOpuHoe CKpelBaHue. 3aKOH HE3aBUCUMOTO 1 https://m.edso0.ru/863e89a4
HaCJIeI0BaHMsI TPU3HAKOB
CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
2% JlabopaTtopHnas pabota Ne 5 «3yueHue pe3yibTaToB 1 05 hitps://m.eds00.ru/863e8c60
MOHOTHOPHUHOTO U JUTHOPHIHOTO CKPEIUBAHUS Y
JPp030(HIIBI HA TOTOBBIX MHUKPOIIPENapaTax»
97 ['enetnka mona. HacienoBanue npu3HaKkoB, 1 https://m.edso0.ru/863e8c60
CIEIIJIEHHBIX C TTOJIOM
WsmenunBocTh. HenacnencTBeHHast H3MEHUYHBOCTD.
28 Jlaboparopuas p a6v0 Ta Ne 6. Usyuerne 1 0.5 https://m.edsoo.ru/863e8efe
MOJTU(PUKAIIMOHHON H3MEHYHMBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»
HacnencrBennast usMeH4MBOCTb. JlabopaTtopHas
29 paborta Ne 7. «AHamu3 MyTaIuii y Apo30QpHiIbl Ha 1 0.5 https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIpErapaTax»
30 I'eneTrka yeroBeKka 1 https://m.edso00.ru/863e8d78
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PesepBHeIit ypok. O000IICHHE 110 TEME

31 «HacnencTBeHHOCTh U K3MEHYHBOCTh OPTaHHU3MOBY .
32 Cerekiust Kak HayKa U IpOoIecc 1 https://m.edsoo.ru/863e9214
33 MeToibl M JOCTUKEHHUS CENEKLIMU PACTEHUN U 1 hitps://m.eds00.ru/863e9214
KHBOTHBIX
34 buorexHoONIOTHs KaK OTpacib MPOU3BOJICTBA 1 https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4

11 KJIACC
Ne Tema ypoxa KonuyecTBo yacoB Jlara
Bcero Kontpoabnbie IIpakTuueckue 30P
n/n H3y4YeHud
padoThI padoThI
1 DBOJIIOLIUS M METOJIbI €€ N3YUCHUS 1 https://m.edso0.ru/863ea20e
2 Hcropus pa3sBUTHS IPEACTABICHUI 00 SBOIIOLUN 1 https://m.edso0.ru/863e957
3 MUKPOIBOJIFOLHS 1 https://m.edsoo.ru/863e9cle
IMomyssatyst Kak SJIeMEHTapHAast SIHHUIIA BHIA U
4 sBomoiun. Jlaboparopnas padota Ne 1 «CpaBHeHue 1 0.5 https://m.eds00.ru/863e99c6
BHUJIOB 110 MOP(OJIOTHIECKOMY KPHUTEPHEO)»
5 JIBIOKYIIE CHITbI (SIEMEHTAPHEIE (aKTOPEI) 1 https://m.edso0.ru/863e9da4
IBOJIFOLIMU
6 EcrectBeHHbIi 0TOOp U €ro GopMbI 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOIIOLUH: TPUCIIOCOOICHHOCTD
7 OpraHU3MOB U BUA000pa3oBanue. JlaboparopHas 1 05 https://m.edsoo.ru/863e9fde
pabota Ne 2 «Onucanue npucrnoco0IeHHOCTH
OpraHu3ma u e OTHOCHTEIBHOTO XapaKTepay
8 HamnpaBneHus ¥ myTH MaKpO3BOTIOLUH 1 https://m.edso0.ru/863e9cle
9 HeoOpaTuMoCTh 3BOJTIOIUN 1
10 Hcropust )xu3HM Ha 3emile 1 METOABI €€ N3YUeHUs 1
11 ['MnoTe3bl MPOUCXOXKICHHS HKU3HU Ha 3emIie 1 https://m.edso0.ru/863ea5a6
12 Pa3BuTHe XM3HU Ha 3eMJIe [0 3paM U Mepuoiam 1 https://m.edsoo.ru/863ea6be
OCHOBHBIE ITAIbI IBONIOLMN PACTUTEILHOTO U
13 XKHUBOTHOTO MHpa. [IpakTrueckas padora Ne 1 1 0.5 https://m.edsoo.ru/863ea8bc

((I/I3y‘{eHI/IC HCKOIIa€MbIX OCTATKOB paCTeHI/Iﬁ )51
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JKHUBOTHBIX B KOJUICKIUAX)

14 CoBpeMeHHast CHCTEMa OPraHUYECKOro MUpPa 1 https://m.edsoo.ru/863ea48e
15 DBoITOLKS YeI0BeKa (aHTPOIIOreHe3) 1 https://m.edsoo.ru/863eac2c
16 JIBrokymie cuitbl ((hakTOphl) aHTPOIIOTCHE3A 1 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUX BOJIOLIMH YEJIOBEKA 1
18 YenoBeveckne packl U MPUPOIHBIC aIallTAIllHN 1 hitps://m.edso0.ru/863eaea?
YeoBeKa
19 PesepBHbIil ypok. O60011ICHHE TTO TEME 1
«BO3HUKHOBEHHE M Pa3BUTHE )KU3HHU HA 3eMIIe»
20 DKOJIOTHUs KaK HayKa 1
21 Cpelnbl 00UTaHHS U SKOJIOTHYECKHE (DaKTOPBI 1 https://m.edsoo.ru/863eafec
Abuotuueckue pakropsl. Jlaboparopuas padota Ne 3.
«Mopdoitornueckre 0COOCHHOCTH PacTCHUH U3
22 pa3HbIX MecT ooutanus». JlaboparopHas padorta Ne 4. 1 0.5 https://m.edso0.ru/863eb10e
«BrnusiHUE cBETa Ha POCT U pa3BUTHE YCPCHKOB
KOJIeyCca
23 buotnyeckue pakTopsl 1
DKOJIOTHYECKHE XapaKTEPUCTUKH MOMYJISIIHH. https://m.edsoo.ru/863eb34
24 [TpakTiueckas pabota Ne 2 «[loacuér mioTHOCTH 1 0.5 8
MONYJISIANA pa3HBIX BUIOB PACTEHUN)
25 Coo011ecTBa OpraHu3MOB — OHOLIEHO3 1 https://m.edso0.ru/863eb46a
26 DKOJIOTMYECKHE CUCTEMBI (3KOCUCTEMBI) 1 https://m.edso0.ru/863eb46a
97 OcCHOBHBIC MOKA3ATEIH IKOCHCTEMBL. DKOJIOTHYECKHE 1 hitps://m.edsoo.ru/863eb5fa
nupamupl. CBoiicTBa sKocucteM. CyKieccus
28 [TpuponHbIE SKOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 Buocdepa — rnobanbHas sxocucTemMa 3eMiu 1 https://m.edso0.ru/863ebb5e
https://m.edso0.ru/863ebd1
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs Orocheps 1 6
32 YenoseuecTBo B Onochepe 3emin 1
33 Cocy1iecTBoBaHUE PUPOJIBI U YETIOBEYECTBA 1 https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O6061enne Temsl «Coob1iecTsa u 1

OKOJOTHYCCKHUE CUCTEMBbBID»



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KITACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl CpeIHero o01ero
o0pa3oBaHus

CdopmMupoBaHHOCTH 3HAHUI O MECTE€ M POJIM OMOJOTMHM B CUCTEME HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAYyK, B (POPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MHUpPa W HAay4yHOrO MHPOBO33pPEHUS; O BKJIA/JE€ POCCUHCKHUX M 3apyOEKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHBIX 3a/1a4

YMeHHne pacKpblBaTh COJACp)KaHHE OMOJOTHYECKUX TEPMHHOB M TOHSATHH: JKW3HB, KJIETKA, OPTaHU3M; MeTabonu3M (0OMeH
BEIIECTB M TMpEBpallleHhe »JHEPruu), TOMeocTa3 (camMOperynsuus), ypOBHEBas OpraHU3alUsi KHUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE

YMenue uznarate OMOJIOrHYEcKe Teopuu (KIeTOYHas, XpOMOCOMHas1, MyTalnoHHast ), 3akonsl (I'. Mennens, T. Moprana, H.1.
BaBwiioBa) u ydeHus (0 LIEHTpaxX MHOroo0Opasuss M IPOUCXOXKJEHUs KyJabTypHbIX pacteHuid H.M. BaBunosa), onpenensartsb
TPAHMIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMmenue BJIAACTb MCTOAAMU HAYYHOI'O IIO3HAHUSA B OuoJIorun (Ha6JIIOIIeHI/Ie 1 ONIMCAaHUEC JXUBBIX CUCTEM, IIPOLCCCOB U SIBJICHI/H?I;
opraHu3anusa U IIPOBCIACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHHUEC THUIIOTC3bI; BBISABJICHHUC 3aBUCUMOCTH MCIKIAY
HCCICAYEMBIMH BCIIMUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, UCITIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/JI, Teopnﬁ 1 3aKOHOB,
YMCHUCEC ACJIaTh BBIBOJAbI HA OCHOBAHUH ITOJYUCHHBIX pCSYJ'ILTaTOB)

YMeHne BBIACIIATE CYIICCTBCHHBIC IMMPU3HAKU BUPYCOB, KJICTOK MPOKAPUOT M 3YKAPUOT, OJHOKJIICTOYHBIX U MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH IPOIIECCOB OOMEHA BEIECTB U MPEBpAIICHHs SHEPTUU B KIETKe, (HOTOCHHTE3a, TIIACTUYECKOTO U
JHEPreTUYeCKOro OOMEeHa, XEMOCHHTE3a, MHUTO03a, MeH03a, OIJIOAOTBOPEHHS, Pa3MHOKEHHUS, WHIUBHIYAIbHOIO Pa3BHTHS
opraHusMa (OHTOT€He3)

VYmenne MNPUMCHATH IMOJYYCHHBIC 3HAHUA IJIA 00BsICHEHNSI OHMOJIOTMYECKUX IpouecCoB M HBHGHI/II?I, A MPUHATHA
MPAKTUYECKUX PEIICHUH B TMOBCEJHEBHOW JKM3HM B IENSIX oOOecredeHus Oe30MacHOCTH CBOETO 3/J0POBbS M 30POBBS
OKpPYKAaIOIIMX JIIOJIEH, COONIOJCHHST HOPM TpPaMOTHOTO TIOBEJEHHs B OKpYKAaIOMIeW NPUPOAHON cpene; TOHMMaHUE
HEOOXOJUMOCTH  HCIIONB30BAHHUS  JOCTHKCHHHM COBPEMEHHOW OWoNOTMM ¥ OHOTEXHOJOTMHA i  palOHaIbHOTO
MIPUPOJIOTIOIH30BAHUS

YMeHue pemaTh dJIeMEHTapHbIE TeHETUYECKUE 3a]]aud Ha MOHO- M JTUTHOPUIHOE CKpEIIMBaHKE, CLEIUICHHOE HACJIEOBAHHE,
COCTAaBJISITh CXEMBI MOHOFI/I6pI/I}1HOFO CKpCIIUBaHUA I TPCACKa3aHH HACICAOBAHUS IPU3HAKOB Y OPraHnu3MOB

YMeHue BBIMONHITh Ta00OPATOPHBIE W MPAKTUYECKUE pabOThI, COOMI0IATh MpaBuia mpu padoTe ¢ yueOHBIM U J1a0OpaATOPHBIM
obopyoBaHEM

YMeHue KpUTUYECKH OIEHUBAaTh M HWHTEPIPETUPOBATh HWHOOPMAILUIO OHOJOTHYECKOTO COJEpKaHUs, BKIFOYAIOIIYIO




[ICEBJOHAyYHble 3HAHMS W3 pazauuHbIX HcToYyHUKOB (CMU, HaydHO-mOMyNsSipHBIE MAaTEpUalibl); ATHUUYECKHUE ACIHEKTHI
COBPEMEHHBIX MCCIIEJOBAHUIN B OMOJIOTMH, METUIIMHE, OMOTEXHOJIOTUU

10

11 KJIACC
Kon
nposepsieMor
0 pe3yJabTara

YMeHue co31aBaTh COOCTBEHHBIEC MMCHbMEHHBIE U YCTHBIE COOOIIeHUs, 0000111ass GMOIOTHYECKYI0 HH(OPMALIUIO U3 HECKOIBKUX
MCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BaTh MOHITUIHBIN anmapaT OHOJIOTHH

IIpoBepsiemble mMpeAMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero
o0pa3zoBaHus

1

ChopMupoBaHHOCTh 3HAHUK O MECTE M POJHM OMOJOTMH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B ()OPMHPOBAHUHU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTHUHBI MHpa M HayyHOIO MHUPOBO33PEHHUS; O BKIIAJE POCCHUMCKHMX M 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; ()YHKIIMOHAILHON TPAMOTHOCTH YeJIOBEKA ISl PELICHHUS )KU3HEHHBIX 3a/1a4

YMeHue pacKpbIBaTh CoJepKaHUe OMOJOTHUECKUX TEPMUHOB M MOHATHI: BUJ, TOMYJISALMS, TeHO()OH, 3BOIIOLNS, IBUKYILNE
cuibl ((aKTOPbI) SBOJIOIMM, MPUCIOCOOICHHOCTh OPTaHM3MOB, BHI000pa30BaHME, KOJOTHYECKHEe (DAKTOPBI, IKOCHCTEMA,
IPOAYLIEHThl, KOHCYMEHTBI, PEAYLIEHThI, IENH MUTAHUs, SKOJIOTHYecKas Mupamua, OuoreoeHos, buocdepa

YMeHnue usnaratb Ouosiornueckue Teopuu (dBoonuoHHas Teopus Y. JlapBuHa, CHHTETHYECKasT TEOPHS SBOJIFOINH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apojpiiieBoro cxoacrsa K.M. Bbapa, depemoBaHus TJIaBHBIX HalpaBlieHWd W TyTeid sBosroruu A.H.
CeseprioBa, yueHust o ouocdepe B.1. Bepnanackoro), onpenensiTe TpaHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiaeTh METOAaMH Hay9HOTO TIO3HAaHMs B OMooruu (HaOII0AeHNEe U OMKMCaHUe )KUBBIX CHCTEM, MPOIIECCOB U SBICHUM;
opraHusanusa W IMIPOBCACHUC OHMOJIOrMYECKOT O OKCIICPUMCHTA, BBIIBUKCHHUEC TUIIOTC3bI; BBISABJICHHUC 3aBUCUMOCTH MCKIY
UCCJIeTyeMbIMH BEIMUYUHAMH, OOBSICHEHNE TTONyYEHHBIX PE3Yy/IbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSATHH, TEOPUN U 3aKOHOB;
YMCHUCEC ACJIaTh BBIBOJAbI HA OCHOBAHHWHU MMOJTYYCHHBIX p€3y.]'II:TaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE NPHU3HAKKM CTPOCHHUS OHONOTHYECKHMX OOBEKTOB: BUAOB, MOMYISALUUN, MPOAYIIEHTOB,
KOHCYMEHTOB, DPEIYyLEHTOB, OHOTEOIEHO30B M HKOCHUCTEM; OCOOCHHOCTH IIPOIECCOB HACIEICTBEHHOW W3MEHYHNBOCTH,
€CTECTBEHHOTO O0TOOpa, BHA000pa30oBaHMs, NPUCIIOCOOJICEHHOCTH OPTraHU3MOB, NEHCTBUS HKOJOTMYECKUX (AKTOpPOB Ha
OpTraHu3MbI, IMEPCHOCA BCIICCTB M IMOTOKA SHEPIrHMU B OKOCHCTEMAX, AHTPOMNOICHHBIX U3MEHEHHH B DKOCHCTEMAaxX CBOeEl
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Oroctepe

YMeHue mNpuMeHSATh MONY4YeHHbIE 3HAHUS JUIsi OOBACHEHUS OWOJIOrMYECKUX TMPOLECCOB M SBIEHUM, Ui TPUHSITUS
NPaKTUYECKUX pELICHWH B MOBCEJHEBHOM JKM3HM B LENIX oOecrnedeHHus O€30MacHOCTH CBOETro 3/0POBbS U 3JI0POBbs
OKpYKAaIOIIUX JIIOJEH, COOMIOJEHUs HOPM TIPaMOTHOIO IOBEACHMS B OKpPYXKAOLIEW NPUPOAHON cpene; MOHMMAaHue
HE00XO0IMMOCTH MCIIOJIb30BaHUS JOCTH)KEHHH COBPEMEHHOM OMOJIOrUH ISl pallMOHAIEHOTO IPUPOAONOIb30BAHMUS

YMeHue pemiath 3JEMEHTApHBIC OMOJOTHYECKHE 3a/1a4l, COCTABJIATH CXEMBI MIEPEHOCA BEIIECTB W DHEPIHHM B IKOCHCTEMAax
(leru mUTaHwMs)

YMeHue BBINONHITH Ja0OPAaTOPHbIE U MPAKTUYECKUE padOoThl, COOII0aTh MpaBuja Mpu padoTe ¢ yueOHbIM U J1abopaTOPHBIM




000py1I0BaHHEM
YMeHHE KpPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh WHPOPMALUIO OHOJOTHYECKOTO COJCPKAHUS, BKIIFOYAIOIIYIO

9 NICeB/IOHAYYHBIC 3HAHMUSA M3 pa3inyHbIX UCTOYHUKOB (CMU, HaydHO-IOMYJISIpHBIE MaTEpUalbl); pacCMaTpUBaTh TI00aTbHBIC
9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (HOPMHPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3HIIUIO
10 YMeHue co3aBaTh COOCTBEHHBIEC MMCHbMEHHBIE U YCTHBIE COOOIIeHUs, 0000111ass GMOIOTHYECKYI0 HHPOPMALIUIO U3 HECKOIBKUX

HCTOYHHUKOB, I'PAMOTHO HUCIIOJIb30BATh MMOHSITUHHBINA arIapar OHOJIOTUH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 buonorus kak Hayka
11 buonoruss — Hayka o >xuBo# mpupoxpe. Ponp Ouomoruu B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOH KapTwHbI Mupa. Cucrema
' OMOJIOTUYECKUX HAYK
19 MeTtoapl TIO3HAHUS KUBOH HpUPOABI (HAONIONEHHE, SKCHEPUMEHT, ONMHCAaHWe, W3MEpPEHHe, KiIacCU(pUKAIMsI, MOACIHPOBAHUE,
CTATUCTUYECKass 00pabOTKa JaHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3anus
2.1 JKuBble cucteMbl (0MOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoiicTBa OMocHCTEM U HX pa3HOOOpazue
29 YpoBHU oOpraHu3anuu  OMOCHUCTEM: MOJIEKYJISIPHO-TEHETUUECKHM, KJICTOUYHBIM, OPraHU3MEHHBIH, MOMYJISIIMOHHO-BUOBOM,
9KOCHCTEMHBIH, OrochepHbIi
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH
31 XVWMHYECKUN COCTaB KJIETKH. XHMMHUYECKHE DIIEMEHTBI: MAaKpOIEMEHThl, MHUKpPOXJIEMEHTHl.. Bojga M MHUHEpalbHBIE BELIECTBA.
' @YHKIMH BOJbI U MUHEpAIbHBIX BElIECTB B KieTke. [loanep:kanne ocMoTHYeCKOro 6aiaHca
benku. CoctaB M crpoeHue O€nKOB. AMHHOKUCIOTBI — MOHOMeEpbl OenkoB. HezamMeHMMble M 3aMEHHMbIE AMHUHOKHCIOTHI.
AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYypbl O€IKOBOW MOJIEKY/lbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs WU YETBEPTUUHAS
3.2 CTPYKTypa). XuMHUECKHe CBOMCTBa OenkoB. bronornyeckue GpyHKIMN OEIKOB.
depMeHTHI — Onosornueckue Katanu3aropsl. CTpoeHue depMeHTa: akTUBHBIA IEHTpP, cyOcTpaTHas cneruduanocts. KodhepmeHTsI.
Buramunsl. OTinuns pepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB
VYrneBonapl: MOHOCaxapubl (TIIOKO03a, pudo3a W Je30Kcuprbo3a), aucaxapuabl (caxaposa, JIaKTo3a) M TMOJIMCcaxapuasl (Kpaxma,
33 TJIMKOTEH, LIeJUTI01032a). buonornyeckue GyHKINMU YrieBOIOB.
' Jlunuapl: TpUrauuepuabl, crepouasl, hochonunuasl. ['unpodunsHo-ruapodoOHbIe cBoiicTBa. buonornyeckue QyHKIUN TUIUIOB.
CpaBHeHHUE yriieBoJ0B, OEITKOB M JIMIKI0B KaK HCTOYHUKOB SHEPTUHU
34 Hyxneunossie kucnotel: JIHK u PHK. Hykneotuasl — MmonomMeps! HykiaenHOBBIX KuCIOT. Ctpoenne u ¢ynknuu JJHK. Crpoenue u

¢ynkuuu PHK. AT®: ctpoenue 1 pyHKIIUH




3.5
3.6

3.7

3.8

Huronorus — Hayka o kierke. Kinerounas teopusi. MeToapl n3ydeHus: KIETOK

Knerka kak memoctHas >xuBasg cuctema. OOlIMe NpU3HAKM KIETOK: 3aMKHYyTas HapykHas MeMOpana, moinekynsl JIHK kak
TeHeTHUYECKUI anmapar, cCucTeMa CHHTe3a Oenka

Tunel KJIETOK: dyKapuoTHYecKass U npokapuoThueckas. OCOOEHHOCTH CTPOEHHUS MpOoKapuoTHueckoil kieTku. Kierounas crenka
Oaktepuii. CTpoeHHe 2yKapuoTUIecKoi KiieTku. OCHOBHBIC OTIMYUS PACTUTEIHHOMN, )KUBOTHOW U TPUOHOMN KIICTKU

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKa, MIMKOKaIHKC, X QyHKuuu. [lnasmaruyeckas memOpana, e€ cBoiicTBa U
¢yukmuu. [uromnazma u e€ opranouapl. OJHOMEMOpPaHHBIE OPTraHOWIBI KJICTKHU: dHIoMIazmarndeckas ceth (DI1C), anmapar ['onbmxkwy,
nu30coMbl. [lomyaBTOHOMHBIE OpraHOWIbI KJIETKH: MHUTOXOHApHHM, IutacTuabl. [IpoucxokaeHre MUTOXOHIApUN W TuiacTHA. Bumsl
wiactua. HemeMOpaHHBIE OpraHOWBl KICTKH: PHOOCOMBI, KIICTOYHBIN IIEHTpP, PECHUYKH, KTYTUKUA. DYHKIMH OPraHOWIOB KIICTKH.
Bxirouenus

3.9
3.10

SAnpo — peryasTopHbIii HeHTp KieTku. CTpoeHue siipa: siaepHasi 000JI09Ka, KapUOoIIa3Ma, XPOMATHH, SIPBIIIKO. XPOMOCOMBI
TpaHcnopT BELIECTB B KIIETKE

4.1

JKu3HenesTeIbHOCTh KIETKH

OOMeH BemiecTB, WM MeTabomu3M. ACCUMWIAIUA (TUIACTUYECKHH OOMEH) WM JUCCHUMIUIIIUS (PHEPreTHUYECKHH OOMEH) — JBe
CTOPOHBI €IMHOTO Tpolecca MeTaboim3ma. Turbl oOMeHa BemecTB: aBTOTPO(HBIN U rerepoTpodHEIi. Ponbs dhepMeHTOB B 0OMEHe
BEIICCTB U IIPEBPAIICHUH SHEPTUHU B KJICTKE

4.2

®orocunte3. CeeroBass u TemMHOBas (a3el (orocuHTe3a. Peakmum QorocunTesa. DddextuBHOCTE (DoTOCHHTE3a. 3HAYCHHE
¢doTocuHTe3a A KU3HM Ha 3emuie. BrnusiHume ycnoBmid cpeabl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIICHUS €0 MPOJYKTUBHOCTH Y
KYJIbTYpPHBIX PACTEHUM.

XeMocHHTe3. XeMOCHHTE3UPYIOIIue OakTepuu. 3HaYeHUEe XeMOCHHTE3a ISl )KM3HU Ha 3emiie

4.3

4.4

OHeprerudyeckuii oOMeH B KieTke. PaciieruieHne BelIECTB, BbLAECIEHUE W aKKyMYJIMPOBAaHUE HHEPrUU B KIETKE. Tambl
sHepreTudeckoro oomena. ['nmukonns. bposkenue u ero Buasl. Kuciaopoanoe okucieHue, i KIeTo4yHoOe JbIxaHue. DPPEeKTUBHOCTD
HHEPreTHUEcKOro ooMeHa

Peakiun martpuuHoro cunte3a. [eHernueckas wunHpopmanus u JHK. Peanmmszaums renermueckoil uHpOpManuum B KIETKE.
l'enernueckuit xox u ero cBoiictBa. TpaHckpumnuus — marpuunbiii cunte3 PHK. Tpancnsiius — 6uocunres Oenka. Konuposanue
aMHHOKHUCIOT. Posb pubocom B OnocuHTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitus BupycoB (.M. HBanoBckuii). OcoOeHHOCTH CTpOEHHUS H
KHU3HEeATeNbHOCTH BUpycoB. bakrepuocdaru. bone3nu pacteHuil, *XKMBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycamH. Bupyc
ummyHoaeuiura yenoseka (BUY) — BozOynurens CITN/a. ITpodunaktuka pacpocTpaHeHHsi BUPYCHBIX 3a00JIeBaHUN
Pa3mHOXkeHNE U HHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KneTounslii nuki, uim >kM3HEHHBIM UK kieTku. HTepdaza m muros. Ilponeccsl, nporekatouie B uHTepdase. Perumkanus —
peakuus marpuuHoro cuHre3a JIHK. Ctpoenne xpomocoM. XpOoMOCOMHBIH HabOp — KapuOTUIl. JIUMIOWIHBIN W TaruiouIHBIN
XpOMOCOMHBIE HabOpbl. XpomaTubl. L{utonornyeckue 0CHOBBI pa3MHOKEHUS U MH/IMBUTyaJIbHOTO PAa3BUTHS OPraHU3MOB.

Jenenne knetkn — muto3. Cragun murtosa. [Iponeccsl, mporcxoasiye Ha pa3HbIX CTaAUSIX MUTO3a. bronornueckuii CMbICI MUTO3a




5.2

5.3

@DopMBI pa3MHOKEHHUS OPTaHU3MOB: OECIIONIOE U MOJIOBOE. Buabl 6€CIoioro pa3sMHOXKEHUS: JeJICHHE HAJIBOE, IOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KIOHUPOBAHUE OPraHW3MOB, €0 3HAUEHUE IS
CeJIeKIUU

[TonoBoe pazMHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiiosz. Cragun wmenosa. [lpoieccsl, mpoucxopasmue Ha craausx werosa. IloBexpenne xpomocoMm B Mmeitoze. Kpoccunrosep.
buosiornueckuii cMbICT U 3HAaYEHUE MEii03a

5.4

5.5

l'amerorenes — mporecc 0Opa3oBaHUS MOJIOBBIX KIETOK Y )KMBOTHBIX. [10JIOBBIC jkeme3bl: CEMEHHUKU U simuHukH. OOpa3oBaHHE H
pa3BUTHE TOJIOBBIX KIETOK — raMeT (CrepMaTO30u I, SIMIIEKIIeTKa) — cliepMaToreHes3 u oorenes. OCoOOEHHOCTH CTPOCHUS SIMIIEKIICTOK
u criepmaro3onioB. OmnogorBopenue. [lapreHorenes

WuauBuayanbHoe pa3Butue (OHTOreHe3). OMOpHUOHAIbHOE pa3BuTHE (dMOpuoOreHe3). OTanbl SMOPUOHAIBHOTO PAa3BUTUS Y
MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TacTpyssius, opraHoreHe3. [loctamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHUOHAIHLHOTO
pa3BUTHs: TpsSMOe, HenpsMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHUE OPraHU3MOB; (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOACTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHSI: CTPOCHHUE CEMEHH, CTAaJNH Pa3BUTHUS

6.1

HacnenctBeHHOCTh M MN3BMEHUYHMBOCTh OPTaHU3MOB

[Ipeamer u 3amauu reHeTHKU. McTopus pa3BUTHS TeHETHKH. Bkiiag poccHMICKUX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE I'€HETHKH.
MeTtonbl reHeTUKH (TMOPHUI0JIOrMYECKUN, IUTOI€HETUYECKUM, MOJIEKYISIpHO-TeHeTuYecKkuil). OCHOBHbIE I€HETHUYECKUE MOHATHUS.
I'eneTnyecKkas CUMBOJIMKA, UCIIOJIb3YyEMas B CXEMaxX CKpPELIMBAHUM

6.2

6.3

6.4

3aKOHOMEPHOCTH HacCJIeZIOBaHMs NPU3HAKOB, ycTaHOBIEHHbIE . MenneneM. MoHornOpuaHoe ckpeluBanyue. 3aK0oH €IUHO00pa3Hs
ruOpuI0B nepBoro nokojeHus. [IpaBuno ToOMUHUpPOBaHMS. 3aKOH paclielyieHHs Mpu3HaKoB. ['unote3a unctoTsl ramer. IloaHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpusnHoe ckpeuBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBAaHUS NPU3HAKOB. lluTOreHeTMuyeckne OCHOBBI TUTHOPUIHOIO
CKpellMBaHUs. AHAIU3UpYIOllee cKpelBanue. Vcnonb30Banre aHAIM3UPYIOIIET0 CKPEIMBaHUs [ OIIpeieIeHHs] TeHOTHIIa 0CO0U
CueruieHHoe HaciieioBaHue npu3HakoB. PaboTta T. Moprana no cuerieHHOMY HaciieloBaHHUIO TeHoB. Hapylenue crenyieHust TeHOB
B PE3YyJIbTATE KPOCCUHIOBEPA. XPOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH. | €eHETUYECKUE KapThl.

I'enetnka mnosma. XpOMOCOMHOE ONIpPENENEHHE M0JIa. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblE M TIeTepOraMeTHBIE
opranusmsl. HacnenoBanue npu3HakoB, CHEMIIEHHBIX € ITOJIOM

H3meHunBOCTh. BUabl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHasd. Poib cpeapl B HEHACIEACTBEHHONM HM3MEHYUBOCTH.
XapakTepucTuka MOAU(GUKAIMOHHOW M3MEHUMBOCTH. BapuannoHHBIA psl M BapuauuoHHas KpuBas. Hopma peakuuu npusHaka.
KonnyecTBeHHbIE M KaueCTBEHHBIE IPU3HAKU M UX HOpMa peakiuu. CBoHCTBa MOIU(PHUKAIIMOHHON N3MEHYMBOCTH

6.5

HacnenctBeHHasi, niaM reHOTUNUYECKas, M3MEHYMBOCTh. KomMOMHaTHBHAs M3MEHYMBOCTh. Melo3 M MOJIOBOM MHpoOIecC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. MyTallMoHHas W3MeHYMBOCTh. Kiaccudukanus MyTaunuii: TeHHbIE XPOMOCOMHBIE, T'€HOMHBIE.
Yacrota U mpuuMHbl MyTauuid. MyrtareHHble (akTopbl. 3aKOH T'OMOJIOTUYECKUX DsI0B B HacjieACTBeHHOM m3MmeHuuBoctu H.U.
Basunosa




6.6

I'enernka uyenoBeka. Kapumortun uyemoBeka. OCHOBHBIE METOAbI TEHETHKH YEJOBEKA: TE€HEAIOTWYECKUU, OJIM3HELOBBIH,
[UTOTEHETUYECKUN, OMOXMMHUYECKUI, MOJIEKYIsipHO-TeHeTHUeckuil. CoBpeMeHHOe OIpeesieHne TIeHOTUIA: TMOJTHOI€HOMHOE
CEKBEHHUPOBAaHME, T€HOTUIIMPOBAHUE, B TOM uucie ¢ nomoibto [1I{P-ananu3a. HaciencrBeHHble 3a00€BaHUs YETIOBEKA: T€HHBIE
0ose3Hu, 60JIE3HN C HACIIEACTBEHHON MPEApPacoioKEHHOCThIO, XpOMOCOMHbIE 0osie3HH. COMaTUYEeCKUE U TeHEePATUBHbIE MyTAllUH.
[MpuHnumBl 370pOBOTO 00pa3a >KU3HU, TUATHOCTHKH, MPO(HUIAKTUKH U JICUYCHUS TEHETHYEeCKHX Oose3Heill. MeauKo-TeHeTHIecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHHE MEIUIIMHCKON T€HETUKH B MTPEIOTBPAILLCHUH U JICUEHUU TeHeTUYECKNX 3a00JIeBaHUI YeTI0BeKa

7.1

7.2

7.3

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenexkuus Kak HayKa ¥ IIpoLecC. 3apOXACHHUE CeleKUuu U JoMmectukanusd. Yuenue H.M. BaBuioBa o meHTpax NMPOUCXOXKACHUS U
MHOr000pa3us KyJbTypHBIX pacTeHull. LleHTpbl NponcX0XkIeHus JOMAIIHUX KUBOTHBIX. CopT, mopoja, TaMM

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCOBbIM 1 MHIUBUAYAIbHBIA OTOOPHI B CEIEKIIMM PACTEHUI U )KUBOTHBIX. OILIEHKa 3KCTepbepa.
bauskoponcTBeHHOE CKpemuBanue — HHOpuAUHT. YucTas auaua. CKpeluBaHue YUCTHIX JTUHHUNA. ['eTeposuc, wim ruOpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanénHas rubpuauszanus u e€ ycnexu. McKycCTBEHHbIM MyTareHes3 M MoJydeHue
IIOJIMIUIOUIOB. JJOCTHMKEHMS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

buorexHonorus kak oTpacib NpPOM3BOJCTBA. I'eHHass uHXeHepus. Otanbl cosznaHus pexkomOuHanTHoW JIHK wu TpancreHHbIx
opranu3moB. Knerounas wnnxeHepus. Kilerounsle KynpTypbl. MUKpPOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOJJYKTUBHBIX CEJIbCKOXO3HCTBEHHBIX OPraHU3MOB. OKOJOTMUeCKHMe M 3Tudeckue mnpobiembl. 'MO — reHeTHuecku
MOIM(pULIMPOBAHHbBIE OPTaHU3MBbI

11 KJIACC

Kon
1

IIpoBepsieMblii 31€eMEHT COAEePKAHUSA
DBOJIONUOHHAS OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CunerenbctBa dBoMONMH. [lajgeoHTONOrHYECKHE: TOCIEIOBATENIBHOCTh TMOSBIEHUS BUIOB B MAJICOHTOJOTHYECKOW JIETOMUCH,
nepexoqHbie GopMbl. buoreorpadguyeckue: cxoacTBo U pasznuuue ¢ayH U (JIOp MATEPUKOB U OCTPOBOB. DMOPHUOJOTHUYECKHUE:
CXOJICTBA W pa3inyuus dMOPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJOTHYHBIE, aHAIOTUYHbIE,
PYAUMCHTApPHBIC OpraHbl, aTaBHU3MBbI. MOHGKYHSIPHO-6I/IOXI/IMI/I‘~ICCKI/I€I CXOACTBO MEXAaHU3MOB HACICACTBCHHOCTHU W OCHOBHBIX
MeTabOIMUYECKUX MyTeH y BCEX OpraHu3MOB

1.2

1.3

1.4

OpomouronHas teopust Y. Jlapsuna. [Ipennocbiki BOSHUKHOBEHHUS JTapBUHU3MA. J[BUKYIIIME CHIIBI SBOJIOIMK BHAOB N0 [lapBuHy
(M30BITOYHOE pa3MHOXKEHHME IIPH OrPAaHMYEHHOCTH PECypcoB, HeOoIpeaenéHHas H3MEHYHMBOCTh, Oopb0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopus 3Bomonuu (CTO) u ocHOBHblE €€ mnonoxeHus. Mukpospomtonus. [lonmynsanus kak eIuHULA BHAA U
3BOJIIOLINH

JBwxynme cuibl ((akTopbl) 3BOJIOLNMM BUAOB B Hpupoie. MyTallMOHHBIM Mpolecc W KOMOMHATHBHAS HM3MEHUYHBOCTb.
[TonmynsitioHHbIe BOJHBI U Aperd reHos. M3omsuus u murpanus. EcrectBeHHbI 0TO0p — HanpaBisitolmid hakTop 3BoiMOIHH. DPopMbl




€CTECTBEHHOTO 0TOODA.

[IpucrnocoOIeHHOCTh OPraHU3MOB Kak pe3yJbTaT 3BOMOUUH. [IpuMepsl TPUCIOCOOJICHUI y opraHu3MoB. ApoMopdo3bl U
nauoagamnTaluu.

Bu u Bunoobpasosanue. Kpurepun Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUs: Teorpapuueckoe, IKOTOIHIeCKOe

1.5

Maxkpoaosrorusi. ©opmbl 3BOIONUEN: (HUIETUYECKAs!, TUBEPTeHTHAs, KOHBEPIeHTHA, TTapajuielbHas. HeoOpaTuMOCTh IBOTIOIHH
BO3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMiie

2.1

2.2

2.3

JloHay4HbIe IpeICTaBICHUS O 3apOXKICHUH KU3HU. HaydHble runoTe3bl BOSHUKHOBEHHUS KU3HH Ha 3emiie: a0HOreHe3 U MaHCIIePMUSI.
XUMHUYECKasi 3BOMIONMA. ODKCIEPUMEHTAIbHOE IOATBEPXKICHUE XHMMUYeCKOoH »sBosounu. HavanmpHble 3Tanbl OHOJIOrMYECKOi
sposmonnu. I'unoresa PHK-mupa. IlepBeie kineTkn u ux 3posonns. DopMuUpOBaHHE OCHOBHBIX IPYIII KUBBIX OPIraHU3MOB

Pa3Butue xu3Hu Ha 3emie 1o 3paM U nepuogam. Karapxei. Apxeiickas u nporeposoiickas 3psl. [laneo3olickas spa u e€ nepuoasl:
KeMOpHUICKUI, OpIOBUKCKUNA, CHIIYpUHCKHMH, IEBOHCKHM, KaMEHHOYIOJBHBIM, nepMckuil. Me3o3oiickas 3pa U €€ MNepHOJblL:
TPUACOBBIN, FOPCKUI, METOBOM.

Kanno3oickas 3pa u €€ nepuoibl: NMaJCOreHOBbINM, HEOT€HOBBIN, AaHTPOIIOTCHOBBIM. XapaKTEPUCTUKA KIUMAaTa U IeO0JIOTMYECKUX
nporeccoB. OCHOBHBIE 3TaIlbl HBOJIIOLUN PACTUTEILHOIO U JKUBOTHOrO Mupa. ApoMop(o3bl y pacTeHuil u kxuBOTHbIX. [losiBieHue,
pacuBeT U BBIMUPAHUE I'PYIIII KUBBIX OPTaHU3MOB

CucreMa OpraHM4YECKOro MMpa Kak OTpaxeHUe 3BOMIOLUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB

2.4

DBONIONMSL YeNlOBeKa. AHTPONOJOTHS Kak Hayka. Pa3BuThe TpeCcTaBIeHHH O NPOMCXOXKACHUH 4YejoBeKa. MeToabl U3ydeHHS
a"TpororeHe3a. CxoJICTBa U pa3INyus 4eloBeKa M )KUBOTHBIX. CrcTeMaTHYecKoe MOJI0KEHUE YeIOBEKa.

JBuxymue cuibl (pakTopsl) aHTpororeHeza. HacnencTBeHHass M3MEHUMBOCTb M €CTECTBEHHBINM 0TOOp. OOIiecTBEHHBIM 00pa3
YKU3HH, U3TOTOBJICHUE OPYAMH TPY/Aa, MBIIIJICHUE, peYb

2.5

2.6

OCHOBHBIE CTaJMM W BETBU DBOJIOIMU YETOBEKA: aBCcTpaimomuTeku, YenoBek ymenbriii, YemoBek mnpsmoxomsmmii, UenoBek
HeaHaAepTalbckuil, UenoBek pa3yMHbIi. Haxonku HCKOMaeMbIX OCTAaHKOB, BpEMsl CYIIECTBOBaHUS, 00JIaCTh pacpoCcTpaHeHHs, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 *KU3HU, OPYAUS

Yenoseueckue packl. OCHOBHBIE OOJbBIINE pachkl: €BpONEOUIHAs (€Bpa3uiicKas), Herpo-aBCTpajoujHas (IKBaTOpUANbHAS),
MOHTOJIONIHAsT  (a3MaTcKo-aMepuKaHcKas). UYUepTel MPUCTIOCOOIEHHOCTH TMPEACTAaBUTEIECH YENIOBEUECKHMX pac K  YCIOBHUSAM
cymectBoBaHus. EnMHCTBO uenoBeueckux pac. Kpurtuka pacuszma

3.1

3.2

3.3
3.4

Opraau3Msl U OKpyXkarolas cpeaa

OKojnorus Kak Hayka. 3aJadd U pas3Aeibl AKOJIOTMH. MeToapl 3KOJOTMYECKMX HCCIEHOBAHMNA. DJKOJIOIMYECKOE MHMPOBO33PEHHME.
Cpem,l oOHUTaHus OpraHu3MOB: BOJJHAasA, HA3CMHO-BO3JyIIIHAsA, TIOUYBCHHAA, BHYTPUOPIraHU3MCHHAA

Okonoruyeckue (axropel. Kiaccuduxanus skonorndeckux (akTopoB: adMoTndyeckue, OMOTHUECKUE M aHTpornoreHHsle. [leiicTBue
9KOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBbI

AbGuoTtnueckue (akTopbl: CBeT, TeMIepaTypa, BIaXHOCTb. Poromepuoausm. [IpucrnocobieHus OpraHu3sMOB K JICHCTBHIO
abuoTtuyeckux (hakTopoB. buonornueckue puTMbl

buotnueckne (¢akrtopel. Buubl OMOTHMUYECKMX B3aUMOJEHCTBUIH: KOHKYpPEHIMs, XHUIIHWYECTBO, TapazuTH3M, MYTYyalu3M,




KOMMEHCAIIU3M (HaXJICOHMYECTBO, KBAPTHUPAHTCTBO), AMECHCAIU3M, HEUTpaM3M. 3HAUCHUE OHMOTUYECKUX B3aMMOJCHCTBUH IS
CYIIIECTBOBAHMS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XAPAKTCPUCTUKHU TOIMYJIAIHUU. OCHOBHBIC II0KA3aTEIIN NnomyJjadauuu: 4YUCJICHHOCTb, INNIOTHOCTb, POKIAACMOCTD,
CMEPTHOCTD, IIPUPOCT, MUTpALIH. Z[I/IHaMI/IKa YUCJICHHOCTH IMOIIYJIIIHUN U eé peryisanusa

4.1

4.2

4.3

4.4

Coo01miecTBa U 3KOJIOTHYECKHE CUCTEMBI

CoobmiecTBO OpraHn3MoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BUAOBAs, NMPOCTPAHCTBEHHAs, Tpoduyeckas (mumieBas). Bumapi-
nomMuHaHTEL. CBsA3U B OMOIIEHO3€E

Okonoruyeckue cucteMsl (3xocuctemsl). [lonsTre 06 3kocucTeme u OnoreoneHosze. OyHKIMOHAIBHBIE KOMIOHEHTHI SKOCHCTEMBI:
NPOAYIEHTHI, KOHCYMEHTHI, pelyleHThl. KpyroBopoT BemiecTB U MOTOK PHEPTUU B dKOcHUcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
sKocuctembl. [IumeBbie nenu u cetu. OCHOBHBIE IMOKA3aTENM AKOCHCTEMBI: OMomacca, MPOAYKIUsS. DKOJIOTUYECKUE MUPAMHIBL:
IPOAYKINH, YUCICHHOCTH, OnoMacchl. CBOKMCTBA SKOCHCTEM: YCTOWYHBOCTD, CAMOPET YIS, pa3BuTHE. CyKIeccus

[IpupomHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. IKOCHCTEMa XBOWHOTO MJIH MIMPOKOIMCTBEHHOTO JIeca.

AHTPOTIOT€HHBIE YKOCUCTEMBL. ATPOIKOCUCTEMBI. Y pO0IKOCHCTEMBI. brojornueckoe M X03siCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U
ypOO3KOCUCTEM.

buopaznoobpa3zue kak GpakTop ycToMurMBOCTH dKocucTeM. CoxpaHeHHe OMOIOTHYECKOTo pa3HooOpasus Ha 3emiie

VYuenue B.W. Bepnanckoro o 6uocdepe. ['panutipl, coctaB u cTpykTypa orocdepsl. JKuoe BemectBo u ero GpyHkunu. OcodeHHOCTH
Oouocdepsl Kak riI00ambHON IKOCHUCTeMBI. /IMHaMu4eckoe paBHOBecHME M oOpaTHas CBs3b B Omochepe. KpyroBopotsl BemiecTB u
OMOre0XMMHUECKUE LIUKIIbI 3JIEMEHTOB (yIiiepojia, a30Ta). 30HaIbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIU

4.5

UYenoseuecTBo B Onocdepe 3emiin. AHTpoNoreHHble u3MeHeHus B Ouocdepe. ['modanbHbIe 3K0IOTHYECKUE TPOOITIEMBI.
OcHOBa palOHAJILHOTO YIIPaBJIEHHUs IPUPOIHBIMU PECYPCAMHU M UX UCHOJIb30BaHUE. JlocTHKeHUs! OMOJIOTHH U OXpaHa MPUPOIbI
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