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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4yeOHOro IMpeameTa
«buonorusi»  coctaBwiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero oOpazoBanust B Poccuiickoit denmeparuu, a TakKe IMOJOKEHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICYCHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM TMOJIOKEHHSIM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMMa mno Ouosoruu Aa€T MpeacTaBiICHHE O ILenax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3ieiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUEOHOr0 Marepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXCsl.

B mporpamme 1o OWONIOTMM TakXe YYHTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U TPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbLHOM
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUuXCcsi MO OCBOCHHUIO COJEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbI YpPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUN, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINI JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHHUS, MPEACTABICHUI O 370POBOM
oOpa3e >XKM3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHMH KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMONOTHH yJIeJICHO BHUMAaHHE HCIOJIB30BaHUIO
MOJTyYEHHBIX 3HAHWNA B MMOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4YHCJIE: TPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEACHHUS B OKpYXalolled NPUPOAHOW Cpeie, aHaiu3a
BJIMSTHUSL XO3SHUCTBEHHOW JESTENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH



yaeOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIIOBHUM JUIsl pEIIEHUS] OJJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJOTHYECKOIrO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JAUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOJIbI,  (GOpMHUPOBAHUA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  33Ja4  CpelHero  ooOmero  o0pa3oBaHMs, COLMAIM3aLUU
oOyuaronuxcs. M3ydyenne 0uosornu odecneynBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, PU3UKU, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COAEpKAaHMs, IPEICTABICHHOIO B MPOrpaMMe IO
OHOJIOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus O0OmIEeNd KyJIbTYphl, OMNPEIENSIONINE aJeKBAaTHOE IIOBEJCHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIYKAaT OCHOBOM JIJIsi (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJMYUTEIBHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIONINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHu3Mm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OO0YyYaIOIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAyKaIIMX OCHOBOM
11 (OpMUPOBAHUSI MPENICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEW B MPOIECCE aHAIM3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydaronmxcs oOmeil KyJIbTypbl, (YHKIHMOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUN OOBSICHATH U OIIEHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpOoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJISI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPHUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME W COONIOACHHE MEp NPO(HIaKTUKA
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorusy», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Onoaoruu Ha 6a30BOM ypOBHE CPETHEro 001Iero o0pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHON HAydyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl TO3HAaHUS KUBOUW IPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OMHCaHUE,
U3MepeHue, KilacCcupUKalMs, MOJeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

Tabnuibl 1 cxeMbl: «MeToJIbl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

[Ipaktnueckass padora Ne 1. «Jcrnosb30oBaHME pa3IMYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoHncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbpHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPAJIBHBIX BeEIIECTB B KkieTke. l[lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMWHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIeKyJbl (TIepBUYHAS, BTOpUYHAS, TpETUUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
byHKIUN OEIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAaHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBas cuctema. OOmmMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat [onbmxw,
TM30CcOMBI. [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, IUIACTUBI.
[IpoucxoxaeHne MUTOXOHApUM u Tiactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QYHKIUKA OPraHOU/I0B KIIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sanpa: siaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JleMoHCTpaUm:

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

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuipl u cxemsl: «llepuoanueckas TabnuLa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOb, «buocunres 6enka», «CTpoeHHEe MOJIEKYIIbI OeJIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUX
OMHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oJIu3M. AcCUMUIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMoCHHTe3. XEeMOCUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenune u ero Buiabl. KHCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbocdhopunupoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIETKe. ['eHETHYECKUH KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMHUHOKUCIOT. Ponb pubocom B
OonocuHTese Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. Mictopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ SKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpanum:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaecKku Kom,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHe KIETKU», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHAUBUIYAJbHOE Pa3BUTHE OPTAaHNU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphBl.  XPpOMATHUIBI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, mpoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U mosioBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIMNE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKUM U SSUYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU cHepMaro30ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereratTuBHOE pa3MHOXKEHUE
pactenmitn, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe U HenmpsiMOe pa3BUTHEY», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
4yesioBeKa», « OCHOBHBIE CTaIUH OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmaTo3ouasl
MJICKOIIUTAIOMIETOY, «SIHlIeKIeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIukanus «JlejeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKkTHYECKHEe PadoThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pab6ota Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHs T€HETUKU. Posib iuTomoruu
U SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJIEKYJISIpHO-TeHeTH4eCcKuil). (OCHOBHBIE T'€HETUYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHaenem.
MonorubpuiHoe CKpelBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno goMUHMpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HENMOJTHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIMBaHUS
JJIsL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUuE mojia. AyTOCOMBI U TOJOBBIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHasi, wiM TreHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieACTBEHHOM n3MenunBoctu H. 1. BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemeHHOE OIIpENIEIICHUE TE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHeparuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpuHUMMBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet w cxembl:  «MOHOTHOpPUAHOE ~ CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer», «JuruOpuaHoe  CKpenIMBaHHEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «['e€HeTMyeckue KapTbl pACTEHU,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka H JKUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBu», « MyTarimoHHas U3SMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-amIuKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUs Y IPO30(MIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUU. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKLIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHUsA. CKpellMBaHWE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE NOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKLUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEepus. OTallbl
co3ganust pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHHpOBaHKME BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «lloponbl 1oMaliHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJOB U KOPHEIJIONO0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIHH PACTeHUHl H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIE0BATENBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIOTUYHbIE,
pPYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
JapBUHM3MA. JIBWOKYIIME CHJIBI DBOJIIONMU BHUJIOB 1O JlapBuHY (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3BoroIuu (CTD) u €€ OCHOBHBIE TOJIOKEHMUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOILUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. V301Ul 1 MUATpalys.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBOJOIUU. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBomorusi. PopMbl  3BONMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTuMoCTh 3BOTIOLINH.

[IpoucxoxieHre OT HEeCHeUHaTN3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanv3anus. AIanTUBHAS paidalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHe OpraHmYecKoro Mupa Ha 3emiiey, «3apoabIITn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OOImIas aereHepanusy,
«/IBmKymne cuibl 3BoMoIMN», «Kapra-cxema wapuipyrta mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

O6opynoBaHMEe: KOJUIEKIIMSI HACEKOMBIX C Pa3IMUYHBIMU THUIAMU OKPAaCKH,
Ha0Op TJIOJOB U CEMsH, KOJuleKuusl «I[IpuMephbl 3alIUTHBIX MPUCIIOCOOJICHUHN Yy
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpoeHue roJIOBHOrO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koiuiekius «DOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojaenb ammumkanus «llepexpéct
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpernapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas padora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHbIE TIPEICTABICHHUS O 3apOXKACHUU XKWU3HU. HaydHble THUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbIe 3Tansbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HMX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. l[laneo3olickas spa u €€ nepuoabl: KEeMOPUUCKUIA,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M reoJIOrMY4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIOIUU. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK HayKka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroawsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnencTBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. HaxXxoaku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAS),  MOHTOJOUAHAsS
(a3maTcko-aMepukaHckas).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe COJIHEYHOM CHCTEMEI», «Pa3ButHe
opraHudeckoro wMupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTUYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moanm», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxxaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WJIU
U300paKeHHUs] KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Tpaktuueckast padota Ne 1. «M3ydyeHue McKomaeMbIx OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWOTHYECKHE U AaHTPOIOreHHble. JIeHCTBUE HSKOJOTUYECKHUX
(baKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAu€HHE OWOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysiusl.

JdeMoHCTpauu:

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

Tabmuupl u cxembl: kapTa «[Ipuponusie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PACTEHHIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCUCTEMBI. [lwWimeBble 1eMM W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, NPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCHUCTEMBI 03P M PEK. DKOCHCTEMAa XBOMHOTO
WA TITUPOKOJIIMCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yriiepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHAIBLHOTO
yIOpABJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmumer u cxembl: «[lumeBsie 1enn», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKojJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHbIE  BO3JCWCTBUSA HaA IIpUpoAy», «BaxueWmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue kuzHu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpUpOAe».

O6opynoBanue: Mojelb-anmukamnus « TUmudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJIEKIIMM PACTeHUH U
JKUBOTHBIX, TIPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ysibTaTam
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «brosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyuMe MOTHUBAllMM K OOyd4eHHI0  OuOJIOoTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CAVHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUsS, PpA3BUTUA BHYTPEHHEHM IMIO3ULMM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS yueOHOro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3ali OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4E€OHBIX M MO3HABATENBHBIX 3a/1ay, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCXKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropmoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYaTbHOTO H  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIHSIX, YIPOXKAIOIINX 30POBBIO M KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpPEC K pa3NuyHbIM cdepaM mpodhecCHOHATBHON IesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHWE K MPHPOJE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN 7St
OKPYKAIOIIEN CPELBI;

OCO3HaHWE TJI00AJTBHOTO XapakTepa IKOJOTHMUYECKUX MPOoOJIeM W MyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHATHHBIM
IPUPOAOIIONL30BaHUEM  (COONIOZCHHE  TPaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PAaBHOBECUS B DKOCHCTEMax, OXPaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTHYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHHS IPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4aeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIBIO MOJYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe TMOHATHUS, OTpa)karouue
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue,  HaOOJIeHHe,  HW3MEpPEHUE, OKCIEPUMEHT U JPYTux),
yHUBEpCalbHbIe Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PErYJISTUBHBIE), o0ecreynBaroIIne dbopmupoBaHue (YyHKUIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCs, CIOCOOHOCTh
oOyJaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON 1 COIMAIIbHOMN MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBepPCaAJIbHbIMH YueOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecKHe AeliCTBUA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHHM 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHA, O00OIICHUS ), PACKPBIBATh CMBICT
OMOJOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBAThH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSATEIHHOCTU C TTIOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS JIsl OOBSICHEHUS (PaKTOB M SIBIICHHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pPaccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMECHSITh CXEMHO-MO/IENTbHBIE CpeacTBa JUIS IpEeACTaBICHHUS
CYIIECTBEHHBIX CBSI3€ll M OTHONICHWH B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/IETh HaBBIKAMU YY€OHO-MCCIIETOBATEIBCKON U MIPOCKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[HAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs,, HaXOAWTh apryMEHThl Ji JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHAIBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWSA B TMO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora c ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTtype, OHOJOTHYECKUX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

pUOOpETaTh OIBIT KCIOIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYYHBIM SI3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aUTHl  WH)OpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO yJaCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHHUE K COOSCETHUKY
U B KOPPEKTHOU GopMme (hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPTaHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OsBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 yu4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATBH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATh PUCKUM W CBOEBPEMEHHO IIPUHMMATh DPELICHHS 110 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbIE
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» 6 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHbl MUPa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJAE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHOMN
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a71a4;

YMEHUE paCKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB M IMOHSATHUIM:
XKU3Hb, KJIE€TKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB U NpEeBpallcHUE
DHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBAasI OpraHU3aIlisl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOTrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKCHUS KyJIbTYpHbIX pacTeHuit H. 1. BaBuiioa), onpenesnsTh TpaHUIlbI
WX MIPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHHE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OPraHU3alus U IMPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE MOITYYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 3[0pOBbS M 340POBBSA
OKpPYXAaIOILUX JOJeH, COOI0IEHUS HOPM IPaMOTHOIO MOBEACHUS B OKPYXKaroLEen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUHN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI IJIsl MpECKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MAaccOBOW MH(pOpPMAlLMU, HAYYHO-IOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro mnpeameta «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YU€HBIX-OMOJOrOB B pPAa3BUTHE OHOJOTWH, (PYHKIHUOHATBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOMIOLMS, ABIKYIINE CUJIbI ((DaKTOPBI) IBOJIOLNUH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



HKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHbIX HaIpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE KUBBIX CHUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3ais U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOIyUYEeHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, PEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OpraHU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMU B DKOCHUCTEMaX, AHTPOINOICHHBIX H3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXHMHYECKHX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNbplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOILUX JOJeH, COOI0/IEHU HOPM IPaMOTHOIO MOBEACHUS B OKpYKaroLen
IPUPOTHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIs1 palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATb M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHMSA, BKJIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TTOMYIISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audposbie)
Ne /i P Kontpoabnbie | IpakTuueckue bp
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 b 2 .
MOJIOTHA Kak HayKa 0.5 https://m.edsoo.ru/7f41c292
2 JKuBEIE cCCTEMEI U UX OpraHHu3amus 1 bubnmorexa HOK
P I https://m.edsoo.ru/7f41c292
3 XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 bubnmorexa OK
P https://m.edsoo.ru/7f41c292
bu6nuorexa [IOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHNE 1 UHAUBUAYATbHOE pa3BUTHE 5 1 bu6nuorexa [IOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bu6anoreka LIOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3MoB. OCHOBBI 3 but6mmorekxa [IOK
OMOTEXHOIOT MU https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
8 P 1
C3CPBHOC Bpemi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne /it P Kontpoabnbie | IpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 1
OBomtonHoHHAs OHoNOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 0.5 bubnmnoreka HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranusmsbl 1 OK aromas cpeaa 5 1 bubmorexa HOK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
4 Coob 9
000111eCcTBa U AKOJIOTHIECKHE CUCTEMBI hitps://m.cdsoo.ru/Tf41ccT4
bubanoreka LIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonTpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW PUPOIBL.
[TpakTuueckas paborta Ne 1
bubmuorexa [JOK
2 «/cnonp30BaHue pa3IMYHBIX 1 0.5
https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckne cuctemsl, IPOLECCHI | bubnnoreka [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u | bu6mmorexa [IOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 Bbenku. CoctaB u cTpoeHne 6eIKoB 1
P https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.1ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
7 VYrinesonsl. JIunuasl 1 bubmuoreka [JOK




https://m.edsoo.ru/863e6870

bubmuorexa [JOK
8 H .ATO
YIIICHHOBRIC KHCIOTRT https://m.edsoo.ru/863e6d5c
9 Hcropus u meToas! n3ydyeHus bubmumorexa [IOK
kietku. Knerounas teopus https://m.edsoo0.ru/863e6e88
10 Knerka kak 1iesocTHas xuBast
cucrema
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax U ux
OTMCAaHUE»
bu6mmorexa [IOK
12 06 0
MCH BEHICCTE HITH META00THIM https://m.eds00.1ru/863e766¢
bu6mmoreka [IOK
1 o . X
3 OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7c¢98
bu6mmoreka [JOK
14 5
JuepreTueckii obmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
KJIeTkH. Muto3. JlabopaTopHas
15 abota Ne 3 «Habro I;HI/Iep MHTO3a B 0.5 bubmorexa HOK
p - a ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA KOPEIIIKa JIyKa Ha
TOTOBBIX MUKpOITpENapaTax»
16 Bbuocunres 6enka. Peakmus bu6mmoreka [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsus — 6nocuHTe3 Oenka bubnuoreka [IOK




https://m.edsoo0.ru/863e796¢e

13 Hexnerounsie ¢hopmbl )KU3HE — bubnunorexa [IOK
BHPYCBI https://m.eds00.ru/863¢7540
bu6mmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHE.
)1 JlaGopaTtopnast pabota Ne 4 0.5 bubnnoreka [JOK
«M3y4yeHue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 WNunuBuayanbHOe pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIE€JCTBEHHOCTHU U U3MEHYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 1| I/ISHaKO]I: Mounoru6 I/II[ HOE bubmmorexa [OK
p ’ pH https://m.edsoo.ru/863e8878
CKpELIUBaHUE
UrHOpHUIHOE CKpELMBaHue. 3aKOH
25 f{le3aBHI::HJ1f40ro HaI::HI: OBaHUS bubmmorexa [OK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 0.5 bubnuotexa [JOK

Ne 5 «M3yuenue pe3ysbTaToB
MOHOTUOPUAHOTO U AUTHOPHUTHOTO

https://m.eds00.ru/863e8c60




CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue | bubmuorexa [JOK
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edso0o.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
W3MEHYHMBOCTh. JIJabopaTopHas

73 pabota Ne 6. 3yuenue | 0.5 bubnnorexa [JOK
MOAM(UKAITMOHHONW W3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BapUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBenHass ©3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnunoreka [JOK
«AHanmu3 MyTalui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETapaTax

bu6mmoreka [JOK

30 I'enerika denosexa ! https://m.eds00.ru/863e8d78
PesepBHeiit ypok. O600111€HNE 10

31 teme «HacneacTBeHHOCTD 1 1
W3MEHYHBOCTH OPTaHHU3MOBY

bu6mmoreka [JOK

32 (Cenektis KaK HayKa i mporece 1 https:/m.edsoo.ru/863e9214

13 MeToap! 1 TOCTUIKEHUS CEJIEKIIUHA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubnnoreka [JOK
MPOHU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoabnbie | IpakTuueckue p
n/n Bcero u3ydyeHusi | obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [TOK
1 A ya https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui | bubnnoreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
bu6 K
3 MuUKpO3BOTIOLIMS 1 nommotexa [0
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
4 JlabopaTtopHas pabota Ne 1 1 0.5 bubmmorexa LIOK
patop p - ' https://m.edsoo.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBroKyIMe Cuitbl (3J€MEHTapHBIE | bubnnoreka [JOK
(haKTOpBI) SBOTIOLINH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 Ectecte it oTOOp U ero o 1
TCCTBEHHEI OTOOP 1 €ro opME! https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKkTepar»
8 Hanpasnenus u nytu 1 bubmuorexa [JOK




>KA3HU Ha 3eMIie)

MaKpO3BOIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BosIOLNN
10 HcTopus xu3HU Ha 3eMile U METObI
€€ u3y4eHus
1 ['unoTre3sl NPOUCXOXKACHUS KU3HU bubnnoreka [HOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KMBOTHOI'O MUpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKIIHSX»
14 CoBpeMeHHas cucrema bubnuorexa [JOK
OpPraHU4YECKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeJoBeKa (aHTPOIMOreHe3) bubmorexa HOK
p https://m.edsoo.ru/863eac2c
16 JBxyiue cuibl ((pakTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH BOITIOINH
YelioBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJlarTanyy 4eJI0BEKa https://m.edsoo.ru/863eaea?
PesepBHelit ypok. O600IIEHHE 10
19 TeMe «BO3HMKHOBEHME U pa3BUTHE




20

DKoNoTHsA KaK HayKa

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bubmuorexa [JOK

21
(hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOCHHOCTH
. bubnuorexa [JOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa HAa pOCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bu6 K
23 buotnueckue GakTopsl nosmorexa IO
https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisinuu. [Ipaktuueckast pabora
24 Ne 2 «IToncuéTt miIoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
)5 Coob1iecTBa OpraHu3MOB — bubnnoreka [JOK
OMOIIEHO3 https://m.eds00.1ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(?KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIbI bubmmorexa [OK
N PAMHIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccust
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK

3KOCcHUCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnunoreka [HOK
ouocdepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocyiiecTBoBaHUE TPUPOIBI U | bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001IEHNIE TEMBI

34 «Coo0mIecTBa 1 H5KOJIOTUIECKUE 1
CUCTEMBID»

OBILEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

CdopmMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B pPa3BHTHE
Oouosoruy; (PyHKIIMOHAILHON TPaMOTHOCTH 4YEJIOBEKA ISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHHe JHEPruH), TOMEOcTa3 (CamMOperyJysius), YypOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHE (PEIPOTyKITHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaraTtb OMOJIOrMUECKHE TEOpUU (KJIETOUHas, XpOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHHsl (O LIEHTpax MHOrooOpas3us U MPOUCXOXKICHHS KYIbTYPHBIX
pactennii H.M. BaBuinosa), onpenenars rpaHULbl X IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BrIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmroIeHNe W OIMCAHUE >KUBBIX CUCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3aiys W TPOBEJACHHE OHMOJIOTHMYECKOTO  OIKCIIEPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

yMeHI/Ie BBIJACIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OJHOKJICTOYHBIX nu MHOTOKJICTOYHBIX
OpPraHuU3MOB; OCOOCHHOCTH  TPOILIECCOB  OOMEHa  BEINECTB U
MpeBpallleHUs] 3HEPruu B KJIETKe, (OTOCHHTE3a, IIACTUYECKOTO |
OHEPreTHYeCKOro  oOMeHa,  XEMOCHHTEe3a,  MHTO3a,  MeEio3a,
OHHOHOTBOPGHI/UI, paSMHO)KeHI/IH, I/IH)II/IBI/II[yaJ'IBHOFO pa?;BI/ITI/ISI

opranusMa (OHTOTeHe3)




YMenue MNPpUMCHATH MOJIYUYCHHBIC 3HaHUA JJIsL 00BACHEHHS

OMOJIOTMYECKUX MPOIECCOB U SBICHHM, JUIS MPUHITHUS MPAKTHUECKUX
pelleHH B TOBCEITHEBHOM KU3HM B LIEJsIX oOecrieueHust 0€3011acHOCTH
CBOETO 3/I0POBbS U 3J0POBbs OKPY>KAIOLIHX JII0JIeH, COOTI0AEHUS HOPM
rpaMOTHOTO OKPY’KalIleH IMPUPOIHON

IIOBCACHUSA B cpeac;

ITIOHUMAaHHEC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/If/’I

COBpCMGHHOfI OHoJOrMd M OHOTEXHOJIOUH U1 palluOHAJIbHOI'O

IpUpOaAOITIOJIb30BAHHA

YMeHue pemarb 3JeMEHTapHbIe TCHETHYECKHE 3aJa4yll Ha MOHO- U
JTUTUOPUIHOE CKPEIIMBAHKE, CIICTIJICHHOES HACJIEOBAHUE, COCTABIAThH
CXeMBl ~ MOHOTHOPHJIHOTO

CKpCIIUBaHHUA JJIA IMpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE U  MPAKTUYECKUE padoThI,

coOmonate mpaBuiaa Npu pabore c ydyeOHBIM M JTaOOpaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh W HWHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHuUsl, BKIIOYAIOIIYIO ICEBJIOHAYYHbIC 3HAHUS
U3 pa3iauydHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYIsSpHBIE MaTepUabl);
STUYECKHE AaCHEeKThl COBPEMEHHBIX HCCJIEIOBAaHUI B OHMOJIOrHH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

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

T'paMOTHO HUCIIOJIB30BATh MOHATUUHBIN arrapar OMoJIOruH

11 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUK O MECTE M POJIM OWOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX UM 3apyOeKHBIX YYEHBIX-OMOJOTOB B DPa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIeHUs

JKU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TOHSTHH: BU, HOIMYJISAIWA, l"eHO(l)OHI[, OBOJIIONUSA, ABUKYIIHUE CHJIBI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyIEHTHI, Henu  MUTaHHA,

9KOJIOTHYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTHYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JapBuHa,  cUHTeTHYecKass  TeOpus  HBOJIOLMU), 3aKOHBl U
3aKoHOMEpHOCTH (3apojbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiaeHui u nmyrei spomonuu A.H. CeBepuiosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI — HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIadeTh METOJaMU HAay4YHOro IIO3HAHUSA B ouoaoruu
(HaGHIO,I[eHI/Ie H OIHUCAHUC XUBBIX CHUCTCM, IIPOLCCCOB H HBHGHHﬁ;
opranu3anusi u IMPOBCACHHUC OHOJIOrTYECKOr0 OKCIICPUMCHTA,
BBIIBUKCHUC THUITIOTE3bI, BBIABJICHUC 3aBHCHUMOCTH MCKOY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsCHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHbIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJbBI HAa OCHOBAHUU MMOJTYUYCHHBIX pe3y.HI)TaTOB)

Ymenue BBIJICTIATH CYILLIECTBEHHbBIE IIPU3HAKU CTpOCHUS
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOT€OIleHO30B U  DKOCHCTEM;
OCOOEHHOCTH IIPOLIECCOB HACJIEICTBEHHON W3MEHYMBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJIOTMUECKUX (DaKTOPOB Ha OpPraHU3MBI,
IIepeHOoca BEUIECTB U IIOTOKA YHEPTUH B DKOCHCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOTeOXMMHYECKHX IIUKIOB B Onochepe

YMeHue NpUMEHATh TOJy4eHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHWUM, Ul MPUHATHUSA MPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPYKAIOIMINX JFO/IEH, COOMI0OAEHUS] HOPM
IpPaMOTHOTO  TIOBEICHUS B  OKpYXarollell MNpUpPOJHON  cpere;
MOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOU OMOJIOTHY JJIS PAlliOHATBFHOTO TIPUPOIONOIH30BAHUS

YMmenue peliaTh 3JICMCHTAPHBIC OMOJIOTUYECKHUE 3aaa4u, COCTaBJIATHb

CXEMBbI MIepeHOoCca BEIIECTB U SHEPTUHU B IKOcHCTEMax (LI€NU MUTAHUS)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPAKTUUYeCKue paboTshl,
coOnroAaTh mpaBwia MOpu paboTe C y4eOHBIM U JIaOOPaTOPHBIM

obopynoBaHuEM




YMeHHe KPUTHUYECKH OLEHHBATh U HWHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAalIbl);

’ paccMaTpuBaTh riio0abHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH MMOHATHHHBIN alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

1.1

buomoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOIOTUYECKUX HAYK

1.2

Metoapl MO3HAHMS KUBOW TPHUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MEpeHue, KIacCUpUKAIMsi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Owmosoruu. CBoicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHU oOpraHuzanud OMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XHWMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHUKpoOdJieMeHThl. Boma wu  mMuHepanbHble BemiecrBa. @OyHKIMM BOABI U

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HO)II[ep)KaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMbleE W 3aMEHUMBbIE AMHMHOKHUCIOTBI. AMMHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIIIHN OEIKOB.

depMmeHTHl — Ouosoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTpatHas crnenuduuHoctb. KodepmenTtsl. Burtamunbl. Otnnuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaJIN3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIOKO03a, pubo3a u Je30Kkcupu0o3a), Aucaxapuibl
(caxapo3a, JnaKTo3a) W TMOJHCaxapuabl (Kpaxmasl, TIUKOTEH, IIEJUT0I03a).
buonornveckne GyHKIUHU YTIIE€BOIOB.

Jiunuapl:  TPUITIMLEpUAbI,  cTepouabl,  ¢ochomunuasl.  [uapoduisHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkumu JgunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounas teopusi. MeToapl U3y4eHus KIETOK

3.6

Knerka kak nenoctHas j>kuBas cucrema. OOuye Nmpu3HAaKH KICTOK: 3aMKHYTas
HapyxHasi meMmOpana, monekynbl JJHK kak renmermyeckuii ammapar, cucteMa

cuHTe3a OeJika

3.7

Tunel KJIETOK: dyKapHOTUUYECKast U IpokapuoTtuyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuoTHUecKo  kieTku. Kierounas crenka Oakrepuii. CrtpoeHHE
AYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, dUBOTHOM M

IprOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIHMKC, WX
¢bynkun. [Inasmaruaeckas memOpana, e€ cBoiicTBa U pyakuumu. L{utonnaszma u eé
opranoniel. OHOMEMOpaHHBIE OPTraHOMIBI KJIETKU: SHAOIUIA3MAaTHYECKasl CEeTb
(OIIC), ammapar ['onbmpku, im3zocoMbl. [loayaBTOHOMHBIE OpraHOM[blI KIIETKU:
MHUTOXOHIpUH, TUacTHAbl. [IpomcxoxkaeHue MHUTOXOHIpUM W IIacTua. Bump
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PHUOOCOMBI, KIIETOYHBIA LIEHT,

PECHUYKH, KTYTUKH. chHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: sifepHas 000JouKa,

KapuoIuiaMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpancnopT BEeHIECTB B KIIETKE

H(I/ISHGI[GS[TCJ’IBHOCTI) KJIIETKHN

4.1

OOmeH BemiecTB, WM MeTa0OIM3M. AccUMUIALUS (TUIACTUYECKUl OOMEH) H
JTUCCUMUIISIINAS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Turnbel oOMeHa BelecTB: aBTOTPO(QHBIA U reTepoTpodHbid. Ponb

(l)epMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

4.2

dotocunTte3. CBeroBas U TeMHOBas ¢a3bl poTrocunTe3a. Peakuun poTocunresa.
D¢ dextuBHOCTE (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusinue ycnoBuit cpenbl Ha (POTOCHHTE3 UM CIOCOOBI TOBBIINIEHHS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XEMOCHUHTE3MpYIoUIie OaKkTepuu. 3HaueHHe XEeMOCHHTe3a [UIs

SKA3HU Ha 3emiie

4.3

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BC€IICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. KI/ICJ'IOpO)IHOQ OKHCJICHHEC, WJIHN KJIECTOYHOC

npixaHue. DPGeKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

4.4

Peakiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms

TeHETUYECKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpychl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

Pasmuoxxenue u HHIWUBUIYAJIbHOC PAa3BUTUEC OPIraHU3MOB

5.1

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u mMuTO3.
[Ipoueccel, mporekaromue B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunre3a JHK. Crpoenune xpomocoMm. XpoMOCOMHBIM HabOp — KapUOTHIL
JIMmIoMIHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHUS U HWHIUBUAYATbHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

5.2

@opMbl pa3MHOXKEHMsI OpPraHHU3MOB: Oecriosioe U MosioBoe. Buabl Gecrosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IIOYKOBAaHHE OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pPa3MHOXEHUE. HckyccTBenHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC I CCIICKINN

53

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metios. Cramum wmeitoza. [lporecchl, NpOUCXOIAIIME HA CTaAMsIX Meio3a.
[ToBenenue xpomocom B meno3e. KpoccuHrosep. buonornueckuid CMmbICIH MU

3HaYeHNEe MeNo3a

54

l"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y JKUBOTHBIX. [looBBIE
JKele3bl: CEeMEHHUKH U SUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUIEeKIeTKa) — criepMaToreHe3 u oorene3. OCOOEHHOCTH

CTPOEHUS SAHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

5.5

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(ambpuorenes). Dtarbl YSMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npobnenue, racTpyniauus, opraHoreHe3. IloctamOpuonansHoe paszputue. Turmbl
MOCTAMOPHOHAIIBHOTO Pa3BUTHS: TpPsIMOE, HENpsMoe (JIMYMHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaluUu pa3BUTUSA

HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHHu3MOB




6.1

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeETonbl T'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHIA).
OcHOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUEeCKass CUMBOJIMKA, HCIIOJIb3yeMas B

CXeMax CKpelUBaHUI

6.2

3aKOHOMEPHOCTH HACJEIOBAaHMS IPU3HAKOB, ycCTaHOBJIEeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH eIMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. [lpaBuio JOOMMHMpOBaHMS. 3aKOH pACIICIJIEHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMSI IPU3HAKOB.
[{uToreHeTH4eCKMe OCHOBBI JUTMOPUIAHOTO CKpEIIMBAaHU. AHAIM3WPYIOIIEe
ckpemuBanue.  lcnonb3oBaHue — aHANU3UPYIOLIETO  CKPEILUMBAHMS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHoB. HapymieHue cLemieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HAacleACTBEHHOCTH. | eHeTndeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OHIpeJeNeHHe Iosla. AyTOCOMBI M IIOJOBBIE
XpoMocoMbl. ['omorameTHsle U rereporameTHble opraHusmbl. HacnepoBaHue

IMPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHIbl M3MEHYMBOCTH: HEHACICACTBEHHAs M HACJIECICTBEHHAS.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psin U BapUallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoimdecTBEHHbIE M KaueCTBEHHBIE

IIPpHU3HAKU U UX HOpMa pCaKIH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

6.5

HacneacTBennass, wuiM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KoOMOWMHATHUBHAS
W3MEHUYMBOCTh. Mel03 U TONOBOM TMpolecc — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHasT W3MEHYMBOCTh. Kiaccubukanus MyTaruii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYMHBI MyTalluii. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HAacIeACTBEHHON n3MeHunBoctu H. 1.

Basuiiosa

6.6

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
YyeJIoBeKa: reHealOTHYCCKUH, OJIM3HEIOBBIH, UTOTCHETHYCCKU,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeTudeckuil. CoBpeMeHHOe OmpesesieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
momompio I1I[P-amanu3a. HacnmencrBenHple 3a0oiieBaHWS dYeaoBeKa: TEHHBIC
0ose3Hu, 0ONE3HH C HACIEACTBEHHOW MPEapacloioKeHHOCThIO, XPOMOCOMHBIE

6one3nn. ComaTuyeckue W TEHEpPAaTUBHBIE MyTaluu. [IpUHIMIBI 310pOBOTO




06pa3a KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I 1 JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MenMKO-reHeTH4ecKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUITUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

Cenexnust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenekiusi KaKk Hayka W Tpolecc. 3apOoXkIACHUE CEJIEKIUU U JOMECTHKAIUA.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKICHHS TOMAIIHUX >KUBOTHBIX. CopT,

1I0po/1a, IITaMM

7.2

CoBpeMeHHbIE METOABlI CeNeKIMH. MaccoBbld U WHAMBUAYAIbHBI OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBaHue — WHOpuAWHT. Yucras nuHUS. CKpenMBaHUE YWCTBHIX JUHUH.
I'ereposuc, ninu rubpuanas cuna. HepoacTBeHHOE CKpeUIMBaHUE — ayTOPUIUHT.
Otnanéunas tubpummsanus u e€ ycnexu. VICKYCCTBEHHBIH MyTareHes H
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKIMU PACTEHUM, >KUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpaciab IPOU3BOJCTBA. ['€HHas WHXKeHepus. OTarlbl
co3nanua pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kietounas
nmxeHepus.  Kinerouynele  KyJabTypbl. MEHKpPOKIOHAJIbHOE  PAa3MHOKEHUE
pacrenuil. KiloHMpOoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. OJKOJOrMYecKkue M 3tudeckue mnpobdiembl. MO — renernyecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOMOHHAS OUOIOTHS

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CugerensctBa  dBoiouuH.  [lameoHTOonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUSI BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue GayH U (prop MaTepUKOB U
OCTPOBOB. DMOPHOIOTHUYECKHE: CXOJICTBA M PA3TUUUS SMOPUOHOB Pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHU4YHBbIC,
PYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTH H OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHu3MOB




1.2

OpomounonHass teopus Y.  [apBuna. [Ipenmochlik  BO3SHUKHOBEHHS
TapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHAsT U3MEHYUBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckast Tteopust s3Bomouuu (CTD) U OCHOBHBIE €€ TOJOXKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJTIOUH

1.4

JBuwxymue cuibl ((GakTopbl) SBOJIOLMHM BUIOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHBOCTH. llOmymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
HBOIONNH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI ¥ UAHOAIANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE (JOPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, IKOJIOrHIecKoe

1.5

MaxkposBomtorusi.  PopMmbl  3BOJMIOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpaTI/IMOCTB 3BOJIFOIIUH

Bo3nukHoBeHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHble IIPEACTABICHUSA O 3apOKACHUU JKU3HU. HayyHbple TIHIOTE3BI
BO3HUKHOBEHHMS KHM3HU Ha 3emyie: abuoreHe3 M MaHCHepMHs. XUMUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTanbl Ouosornuyeckoil spomoonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU U UX DBOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PasButue xu3num Ha 3emse mo spam u mepuojgaM. Karapxei. Apxelickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ TNEpHOIbl: KEMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUUCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHI.
Me3so30licKkas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUIA, MEIIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoisl: NaAJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMAaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(]o3bI y
pacteHMd W KUBOTHBIX. [losiBJIE€HME, pacBET W BBIMUPAHUE TPYII >KUBBIX

OpraHnu3MoB

2.3

Cucrema OpraH”u4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOLHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
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DBoronUs 4ejaoBeka. AHTPOIOJIOTUsS Kak Hayka. Pa3Butue mpeicTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. MGTO,Z[BI HU3YUCHUA QaHTPOIIOTCHEC3Aa. CXO,Z[CTBa u




pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMAaTUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBwxymme cuibl (hakTopel) aHTpororene3a. HacnencrBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIN 00pa3 JKU3HU, W3TOTOBJIICHHE OPYIHUM

TPY/a, MBIILIJICHUE, PEUYb

2.5

OcCHOBHBIE CTaaUM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pazymHbIid. HaxolIku MCKOMaeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: eBpOIeouIHas (eBpa3zuiickasi),
HErpo-aBCTpaJIONIHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAsI (a3marcko-
amepukaHckas). YepTbl MpucrnocoOIeHHOCTH MPEICTaBUTENEH YeTIOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpraHusMbl 1 OKpyXkatrouias cpeaa

3.1

DKoJorus Kak Hayka. 3ajaud U pasJesbl dKOJIOrMu. MeToJpl IKOJIOTMYECKUX
UCCIeIOBaHMi. DKoyorndeckoe MupoBos3penue. Cpeapl 00UTaHUS OpPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

3.2

Okonoruueckne  (aktopel. Knaccudukamumss  skonmormdeckux — (HaKTOpOB:
abuoTuveckre, OMOTHYECKHME M aHTpONoreHHble. JlelicTBUE HKOIOTHMUYECKUX

(hakTOpPOB HA OPTaHU3MBI

33

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JEMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

34

buotnueckue ¢akropbl. Buasl OnoTHuecKkux B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aUMOJCHCTBUM JJII CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H_IGCTB8.X

3.5

OKOJIOTUUECKHE XapaKTCPUCTUKU MOMmyJIAIHUH. OcHOBHBIC IIOKa3aTcin
NomyJjiauuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIAACMOCTb, CMEPTHOCTH, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U et peryisusa

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTbl. CBs3U B

OHOIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . Ilomarme 00 »dKocuCTEME H




ouoreoreHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muimieBbie) ypOBHU d3KocucTeMbl. [luieBbie Lemu W CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: OnMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHIIbl: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:

YCTOWUYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

4.3

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE DKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOosKOoCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYECKOro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero pynakmun. OcobeHHOCTH OMOCHEpPH Kak
ro0anpHOM AKOCcHCTeMbl. JlMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounocepe. KpyroBopoTsl BemecTB W OHOT€OXHMMHYSCKHUE IHKIIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh OHochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTPONOTreHHbIE M3MEHEHHsI B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS TMPHUPOJAHBIMH pecypcaMH U UX

ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenieHue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Ton penakuueit [laceunuka B.B. AxkumonepHoe o61mectBo «3narenbeTBo

«ITpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
buonorus. 10 kinacc. YueOuuk. bazosslit ypoBens. [laceunuk B.B.,

Kamenckuii A.A., PyonoB A.M. u np. /Ilox pen. [Taceunuka B.B.

buomnorus. 11 knacc. YueOnuk. ba3zoseiit ypoBens. [laceunnk B.B.,

Kamenckuii A.A., Pyouos A.M. u np. /Ilox pen. [Taceunuka B.B.

buonorus. buonoruueckue cuctemsl u nporecchl. 10 knace (yriryOnéHHbIN

YPOBEHB): MPUMEPHOE MOYPOYHOE IJIAHUPOBaHUE /st yuutens / A.B.

Tepemos, P.A. IlerpocoBa

buonorus. buonornueckue cuctemsl U npotecchl. 11 knacc (yriayOnéHHbIN



YPOBEHB): MPUMEPHOE MMOYPOYHOE INIaHUPOBaHUE st yuutens / A.B.

Tepemos, P.A. IleTpocosa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. Enunas komnexkuus LIOP. Ilpeqmernas komtekuus «buosiorus»
http://school-collection.edu.ru/collection

2.01kphoIThIN KOUTemK: buonorus http://college.ru/biology

3. B momomis yuutento 6uonoruu: oobpazoparenbubiii cant UECOH HI'TTY
http://fns.nspu.ru/resurs/nat

4. BHemkonbHas skonorus. [Tporpamma «lllkonpHast sxonorunyeckas
MHULIMaTUBa» http://www.eco.nw.ru

5. Bcs 6uonorusi: HaydHO-00pa3oBaTenbHbIi noptai http://www.sbio.info
6. 'ocynapctBennbiid JJapBuHOBCKHUI My3el http://www.darwin.museum.ru
7.2KuBble cyliecTBa: 3JIEKTPOHHAS WUTFOCTPUPOBAHHAS SHIUKIIONE NS
http://www.livt.net

8.3eJeHblil UTI03: MYTEBOJAUTENb MO 3KOJIOTHYECKUM pecypcam
http://zelenyshluz.narod.ru

9. 300K1y0: MEra’HIIMKIONEIUS O KUBOTHBIX http://www.zooclub.ru

10.300moruueckuii my3eit B Cankt-IletepOypre http://www.zin.ru/museum



11. KoHnenuuy coBpeMEHHOTO €CTECTBO3HAHMSA: brosiorndyeckas kapTuHa
MUpa: 3JEKTPOHHBINA yueOHUK http://nrc.edu.ru/est

12. JTaboparopust 6otanuku Cankt-IleTepOyprckoro ropoickoro aBopia
TBOpUYECTBA IOHBIX http://www.youngbotany.spb.ru

13. Jlaypeatsl HOOEIEBCKOM MpeMuu 1o (GHU3HOJIOTHH U MeauIHe http://n-
t.ru/nl/mf

14 MenuuuHcKas >HIUKIONEMs . AHaToMudeckuil atiac http://med.claw.ru
15. Mup KUBOTHBIX: 3J1€KTPOHHbIE BEpCUU KHUT http://animal.geoman.ru
16.0nopHO-ABUTaTENIbHASI CHCTEMA YEJIOBEKA: 00pa30BaTeNIbHbINA CAalUT
http://www.skeletos.zharko.ru

17. ITaneonronornueckuii myseir PAH http://www.paleo.ru/museum
18..IlomynsipHas sumukIIonenus «Pnopa u GayHa»
http://www.biodat.ru/db/fen/anim.htm

19.I1pupona Kyzbacca. Matepuansl 1151 yuuTesisi OMOJIOTUH
http://prirodakem.narod.ru

20.ITpo6nemsl 3Bomtonnu http://www.macroevolution.narod.ru
21.ITpoext Ecocom: Bcé 006 skomoruu http://www.ecocommunity.ru

22 ITpoext Herba: 6oTanmdeckuii cepBep MOCKOBCKOTO YHUBEPCUTETA
http://www.herba.msu.ru

23.1Tpoekt Forest.ru: Bce 0 pocuiickux jecax http://www.forest.ru

24 Tlpoekt «/lerckuit Oxo—udopm» http://www.ecodeti.ru

25 IItuner Cpennert Cubupu http://birds.krasu.ru



26. PacTenus: a5eKTpoHHbIE Bepcuu KHUT http://plant.geoman.ru

27. Penkue u ncuesarlne )XUBoTHbIE Poccun u 3apy0exbs

http://www .nature.ok.ru

28.Cankr-IlerepOyprckast oOLIECTBEHHAS] OpTaHU3aIUsl COICUCTBUS
IKOJIOTHYEeCKOMY oOpa3oBaHuio http://www.aseko.ru

29. CoxpaHsaeM U U3y4aeM BOJOEMBI: SKOJIOTMUECKUAN MPOEKT
http://edu.greensail.ru

30. Teopust ’BOJIIOIUYU KaK OHA €CTh: MaT€pHabl IO TEOPUH OMOJIOTHYECKOM
sBosronuu http://evolution.powernet.ru

31.TpaBstHucThIe pacTeHuss MOCKOBCKOM 00JIACTH: OHJIAMH- CIIPAaBOYHUK
http://www.lesis.ru/herbbook

32.Y4eOHO-BOCTIUTATENIbHBIN OMOSIOTHYECKHi Komruieke CeBepHOTO
yueOHoro okpyra r. Mockssl http://biom.narod.ru

33.®enepanbHbIi AETCKHUM 9KOJIOT0-OMOJIOTrMYECKUMA
neHTphttp://www.ecobiocentre.ru

34 Yapn3 Jlapsun: ouorpadus u kauruhttp://charles-darwin.narod.ru
35.1leHTp OXpaHbl AUKOM MPUPOJIBI: TyOTUKAIINH 110
skoJorunhttp://www.biodiversity.ru

36.1enTtp sxonoruveckoro oopazosanust MI'JIJI(FO)Thttp://moseco.narod.ru
37.2xonornueckoe 00pa3oBaHue JIeTel U u3ydeHue npupo bl Poccun.
38.9KoJIornuecKuil HEHTp «IDKocucteMarhttp:// www.ecosystema.ru

39.0nekTpoHHBINA yaeOHUK Mo Onosmorunhttp://www.ebio.ru



40.buoMenuuMHCKAs OMMMITHAAA MKOJIbHUKOBhttp://www.svb-ffm.narod.ru
41.Bcepoccuiickasi OTUMITAA/IA TITKOJIBHAKOB TI0 OMOJIOTHH
http://bio.rusolymp.ru

42.Bcepoccuiickas OJIMMIIAA/IA IIKOJIbHUKOB 10
skosiorunhttp://eco.rusolymp.ru

43./lucTaHuMOHHAS YKOJIOr0-0MO0JIOrHYecKasi BUKTOPUHA
TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeIbHbIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/biology
44.]lucTaHUMOHHBIE IBPUCTUYECKUE OJIUMITHA/IBI IO OMOJIOTHH
http://www.eidos.ru/olymp/bio

45./lucTaHIMOHHBIE IBPUCTUUYECKUE OJIMMITHAJIBI IO SKOJIOTUU
http://www.eidos.ru/olymp/ecology

46.0011epoccuiicKuii KOHKYPC IPOEKTOB «3amnoBeIHbIe OCTpoBa Poccum»

http://www.zapovedostrova.ru
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