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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIPEJICICHHS] TOAXO0A0B K (OPMUPOBAHUIO COACPXKAHUS YUeOHOTO TMpeameTa
«buosiorus» CoCTaBWIM: KOHIENTyalbHbie Tmonoxkenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, coJiepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHINNAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOKEHHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAHMSI YesOBeYeCKOro obmiecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OTIpe/ICICHBl OCHOBHBIC (DYHKITHH MMPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T MpeacTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOYy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHWe, €ro CTPYKTypy, pacopeicsieHue 1o pa3jeiaM W Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUsI YUYEOHOr0 MaTepuana ¢ yuéToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmme mo OuOJIOrMM TakXe YUYMTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3ysibTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4e€OHO-ITO3HABATEIbLHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCSA 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIi ypOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHOJoruu, Ojarojapsi 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJIOTHUYECKOTO MBIIUICHUS, MPEACTABICHUN O 310POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY Kalolled MNpUPOJHON cpeje.
[TosToMy Hapsay ¢ U3yuyeHHEM OOIICOMOJIOrHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCJie: TPO(PUIAKTUKY HACJIEICTBEHHBIX 3a00JieBaHUIN YeIoBeKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1[eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaim3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJTHON HAIPABIEHHOCTH
y4ebHoro npeamera «buosiorus» mMpoauKTOBaHO HEOOXOAMMOCTBHIO OOECIIeUeHUs
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YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpelnHero o0Iero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3aldd W 3BOJIIOLUH, CO3TAET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTMYECKOT0 MBILIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIIOCOOCTBYET HMHTErpalid OMOJOTMYECKHX 3HAHHHA C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COAEpKaHUs, TMPEACTAaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi O00IIEH KyJbTYphI, ONPEACISAIONINE aJeKBATHOE TOBEACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CITY>KaT OCHOBOM 17151 (popMUpOBaHUs
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YE€OHOro Marepuajga B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kietka xak Ouonoruueckas cucrema», «OpraHusm Kak
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Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHnue 1eau u3ydeHus ydeOHoro npenMera «buosorus» Ha 6a30BoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUE y OOYYAIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHSITH U OLICHUBATD SIBJICHUS OKPYKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYEHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMECHHI B TTOBCEHEBHOM KU3HH IS
OLICHKH IMOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.
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Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Hexento), B 11 kmacce — 34
yaca (1 gac B Hegento).
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COJAEPKAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, KiIacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3YUYCHUHU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JdeMoHCTpaUm:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpTraHU3AIIU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. l[loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHrnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOWM MOJIeKyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoiicTBa OenkoB. buonormyeckue
byHKIIUN OEIKOB.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 6/H ot 21.01.2026. VicnonHuTtens: Apynnud U.A. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 6 n3 55. CTpaHnua cosgana: 21.01.2026 09:21 =¥ TATAPCTAH



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUe
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxaenne MUTOXOHJApUN U Tmactua. Bunbl mnactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «bruocunres 6enka», « CTpoeHre MOJIEKYJIb OelIKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl
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AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «M3yyeHue CTpOeHHUSI KJIETOK paCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsnus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMbIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.
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OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumnel nutaHusy, «Meradonuzm», «MUTOXOHAPHUSD,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHb nuki Bupyca CIIN/da,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrnerouHplii UK, WU JKU3HEHHBIM 1UKI KieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHHS W  UHIUBUAYaJbHOTO  Pa3BUTHUA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HWE HaJBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpoucxoasiue Ha CTagusxX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KIIETOK — TaMeT (CrepMaTo30uj, SMIEKIETKa) — CIHepMaTOreHe3 M OBOICHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npo0OieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue
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CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct m pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUsS: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenune xkietku Oaktepuit», «CTpoeHUE TOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHlIeKIeTKka MieKonuTaromero», «KapuoknuHes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJeNb-alIuInKauus «J/leaenue KIeTKu», MOJIeIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeThUeCcKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckass CUMBOJIMKA, UCHOJIb3yeMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee cKkpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. Pabora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.
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['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMoCcOMBI. ['omMoramMeTrHeie W rereporaMeTHble oOpraHusMbl. HacnepoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranoHHbIN psil U BapUallMOHHAS KPUBAs.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaciIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJE C IOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TreHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpHHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKH, MPOPUITAKTUKHA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«uTomornyeckue OCHOBBI  JUTHOPHUIHOTO CKPELLMBAHUS, «Meio3»,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pacTEHUN,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmoHHas HW3MEHUYUBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
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XpOMOCOM», MHUKpPOCKON U MHUKpompenapar «Jposoduna» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yapbTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO030(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne Moau(UKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y 1po30(uiabl Ha TOTOBBIX
MUKpOIIpEenapaTax».

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

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIONIOB. JIOCTMIKEHHs CENEKIUU paCTeHHUM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TtpaHcrennsix opranuszmon. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHnas rudpuauzamnus», «Padbotel akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHbBIE PACTEHUS.
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JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa 3BOMIONUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOW JIETOMMCH, TIEPEXOIHbIE (OPMBI.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOJACTBA M pa3ivuus SMOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX ITyTell Yy Bcex
OpraHU3MOB.

OpomonionHass Teopuss Y. Jlapeuna. Ilpennocbulku BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKYIME CWIBI 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUA U DBOJOIIHH.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
npolecc M KOMOWHATHBHAs W3MEHYMBOCTh. llOMynsilMOHHBIE BOJHBI U Apeud
reHoB. M3osims 1 MUrpausi.

EctecTBenHbIii oT60p — HampaBiswiomuii ¢akrop sBomonud. DopMmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpraHU3MOB KakK pe3yibTaT 3Bojtouuu. [Ipumepsr
MPUCIIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBononusi. PopMbl  ABONIONUU:  (pUIIeTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxIeHHEe OT HeClEeUHaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAS paguarus.

JlemoncTpanum:
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[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroobpasmue COpToB pacTEHUN,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKkymre cunbl 3BoMOIMN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHne: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUTOJOB W CeMsH, KOoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCITOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS DBOJIOIHUNY, O0BEMHAS MOJENb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTaruu GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW HBOMIOIMA. HavanbHble 3Tamsl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IIlepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickags »spa W €€ TMepuoAbl: IMAJCOr€HOBBIA, HEOTCHOBBIM,

AHTPONOTE€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHwe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JII0U», «HemoBeueckue pach».

O6opynoBanue:  Mmymsiku — «[lpoucxoxkaenue — venoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIMAEMbIX )KUBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUIEKIIUSX).
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OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranusmsl H OKpY>KaloLas cpeaa.

OKOJIOTHS KaK HayKa. 3aa4i ¥ pa3Jesbl SKOJIOTMU. MeTOIbl IKOIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPHOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JIGHCTBUIO  aOMOTHYECKHX  (haKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHE OWMOTHUYECKUX B3aUMOJEUCTBUI I CYLIECTBOBAHUSA
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ peryssusl.

JlemoncTpanum:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Typenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padota Ne 2. «Ilomcy€T MIOTHOCTH MOMYTSIUNA pa3HBbIX BUIOB
pacTEHUID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okonoruueckne cucrembl (dkocucteMmbl). [lonstne 00 »3KOocUCTEME U
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
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KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BeIIeCTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI: OuMoMacca, NPOAYKIHUSA. IKOJOTHYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mochepe. ['panuripr, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIECTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yTiiepoa,
azota). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS TMPUPOJIHBIMU pecypcaMd M HX HUCIOJb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenmu nuTanus», «IKoJoruyeckas TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JCWCTBHA Ha NOpUPOLY», «BaxkHeEWIIME HMCTOYHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BayKHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexT», «DakTophI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepona B 0uocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojaenb-anmIukamnus « TUnudable OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAIICKAINE K PAa3HBIM 3KOJOTHUYECKHM TpyMIaM OJHOTO BHJA,
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Kpacnas xuura Poccuiickoit ®denepaunu, u300pakeHHs] OXpPaHAEMbIX BHIOB
pPacCTEeHUN U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ysbTaram
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHME O0YyYaroUUMUCA POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTHUBaUMU K OOy4YeHHI0  OHOJIOruH,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOlUXCsl PYKOBOJACTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIWYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHbIC TUUTAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» HOCTUraroTCs B
CAUHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBQKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJECHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY KaroIIEH Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpa’XaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PacCHIUpEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATM3alMi OCHOBHBIX HAIIPaBJICHUU
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TMIO3WIIMIO 110 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKaM MPUPOJIbI,
JTOCTUXKEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIECHUI;
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MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, GOpMHPOBAHMS KYJbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIHsIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIUEK (YHNOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNIKOB M OIICHKM WX BO3MOJXKHBIX TOCJIEICTBUN 7St
OKPYXarOUIEH CPEIbL;

OCO3HaHHWE TIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YyMEHHsI TpU PEIICHUH TPpoOJeM, CBS3aHHBIX C PAIMOHATIHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);
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AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HAaHUS €€ poiu B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM IPaMOTHOCTU oOydarommxcs, (GopMupyeMoit
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa M MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIy4YE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OWOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyYArOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIE MOHATHUS, OTpPaXKaIoIIne
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOMIOJEHHE, HW3MEpPEHHUE, OKCIEPUMEHT H  APYrHx),
yHUBEpCalbHbIe Yy4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCsA, CIIOCOOHOCTh
oOyJaromuxcs MCII0JIb30BATh OCBOEHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpCAIbHbIE Yy4yeOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenue YHHBeEpPCATbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHU, 000OIICHUS ), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpENCIATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

WCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

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

IIPUMCHSITh CXEMHO-MO/IETbLHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHOIICHUH B W3y4YaeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
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TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJECHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBIIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00sacTu
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH
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UH(OPMAITUIO PA3TNYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIONB30BaTh HAYUYHBIA S3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JIMCKYCCUM TIO CYIIECTBY OOCYXKJaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,
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IPUHAMATh L€IM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JECHCTBHUAX M IMOCTYNKAax IO OTHOLICHHIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIIbHOCTH U JKM3HECHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

J1aBaThb OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B NIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIEKCUH AJIsi OLUEHKH CHUTYyallH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX

CHMKCHUIO,
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IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOeHHs mnporpammbl COO 1o Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3iMYHBIX YYEOHBIX CHUTYallUAX, a TaKKe B PEaIbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouonorueil. B mporpamme mpenmMeTHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yapTaThl OCBOEHUsS yueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOT'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHHM COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPAa M HAYYHOIO MHMPOBO33PEHMS, O BKIAJE POCCUHCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUU, (PYHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSATHUM:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M IMpPEeBpallcHUE
HHEPruM), TOMEOCTa3 (CaMOperyJsiliys), YpOBHEBas OpPraHU3alus KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHasg, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJibHas JIOTMa MOJIEKYJsIpHON Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOXKJIEHUS KYJIbTYpHBIX pactenuit H. . BaBuiosa), onpenenarb rpaHUiibl
UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJOTUH: HAOJIOIEHUE U
ONKCaHUE >KUBBIX CHUCTEM, IPOLECCOB U SBJICHUMN, OpraHu3alus U IMPOBEICHUE
OMOJIOTMUECKOTO  JIKCIEPUMEHTAa,  BBIABWKEHHUE  TUIIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEX]ly MCCIIETyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJTYUYEHHBIX

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 6/H ot 21.01.2026. VicnonHuTtens: Apynnud U.A. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 27 u3 55. CTpanuua cosgara: 21.01.2026 09:21 =¥ TATAPCTAH



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 W JHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS MPAKTUYECKUX PEILIECHUIN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXAIOIKX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAJIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpPHBIE M IMpakTUYecKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MAacCcOBOM MH(pOpMalLMK, HAYYHO-MOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNS, TeHO(DOH, IBOIIOLMS, ABIKYIINE CUIIBI ((haKTOPBI) HBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
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HKOCHCTEMa, TMPOIAYLEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LIeNu I[HUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE IPU3HAKU CTPOEHHUS OHOJIOTHYECKUX
OOBEKTOB: BHJOB, TOMYJSIHNA, TMPOIYIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIILHOTO MPUPOOIOIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABIATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M MIpPaKTUYECKUe pabdOThl, COOMIOATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTHYECKHE  TMPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

buonorus xkak HayKa

JKuBble cucTeMBl U HX OpraHu3anusa

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

X(I/IBHC,HGSITGHBHOCTL KIICTKH

PasMHOXeHUE U HHAUBUAYAJIbHOC PA3BUTHUC
OpTraHHu3MOB

HacnencrBeHHOCTE M1 UBMEHUYUBOCTD
OpraHU3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

1.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7{f41c292
bubmnoreka IIOK
https://m.edsoo.ru/7{f41c292
bubmnoreka IIOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6nuorexa [IOK
https://m.edsoo.ru/7f41¢292

bubanoreka LIOK
https://m.edsoo.ru/7{f41c292

bu6nuorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6nuorexa [IOK
https://m.edsoo.ru/7f41¢292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 1
IBOMOIMORHAT GHoNOrus ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTUE KU3HU HA 9 0.5 bubnmnoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY’Kalolas cpeaa 5 1 bubmmorexa LOK
p py B peA https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 9
Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI hitps:/m.cdsoo.ru/7f4 1ccT4
bubmnoreka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobl TO3HAHUS )KUBOU TPUPOIBL.
[IpakTuueckast padora Ne 1
bubmuorexa [JOK
«/cnonb3oBaHue pa3IuUHbIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTMYECKUX 0OBHEKTOBY
buonornueckne cuctemsl, IPOLECCHI | bubnmnorexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
b .C 0 1
CITKH. L-OCTaB 1 CTPOCHHE DETKOB https://m.edso00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuyenue ) 0.5 bubnnorexka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJTU KaTajasbl)»
b K
Yriaesonsl. JIunuasl 1 nbmroTexa LO

https://m.edso00.ru/863¢6870
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bubmuorexa [JOK

8 HyxenroBtIe KnCioTsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1esoctHas xuBast
crucrema
CTpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6f10
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpENapaTax u ux
OICAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M hitps://m.cdsoo.rw/863¢766¢
bu6mmoreka [IOK
13 PotocuuTes. XemocHHTes https://m.edso0.ru/863e¢7¢98
. bubnuotexa [JOK
14 dnepretieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
KJIeTkH. Muto3. JlabopaTopHas
15 pabota Ne 3 <<Ha6J'IIO,Z[I()3HI/I§ MHTO3a B 0.5 bubmmorera [TOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpPEeIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
16
MaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 Tpancasuus — buocuntes Genka https://m.edsoo.ru/863e796¢
18 Hexnerounsie GopMbl )KU3HU — bubnnorexa [JOK
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BUPYCBI

https://m.edsoo0.ru/863e7540
bu6mmoreka [IOK

19 DopMbI pa3MHOKEHUSI OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiio3 i
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0A0TBOPEHHUE.
21 JlaGopaTtopHnast padora Ne 4 0.5 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/863e¢8436
” I'eneTnka — Hayka o bubnnorexa [HOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npr3HaKoB. MoHOTHOpHTHOE bubmorexa [JOK
P ’ p https://m.eds00.ru/863e¢8878
CKpELIMBaHUE
WTMOPUIHOE CKPEINBAHUE. 3aKOH
A P P bubmuorexa [JOK
25 HE3aBHCUMOT'0 HACJIEAOBAHHUS
https://m.edso00.ru/863e89a4
MIPU3HAKOB
CruenieHHoe HaclieIOBaHUE
npusHakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpbTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ' https://m.edso00.ru/863e8c60
CKpeITUBaHUs Y IPO30(HIIBI HA
TOTOBBIX MUKPOTIPETapaTax»
27 I'enetuka noma. Hacnenopanue bubmuorexa [JOK
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28

29

30

31

32

33

34

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

N3menunBocTh. HenacnencrsenHas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH,
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopnast pabora No 7.
«AHanu3 MmyTanui y 1po30¢uisl Ha
TOTOBBIX MUKpOIIpENapaTax»

I'eHeTHnka yenoBeka

PeseprHblit ypok. O6001IeHNE 110
teMe «HacnencTBeHHOCTD U
U3MEHYMBOCTh OPTaHU3MOB)

Cenexuus Kak HayKa U IpoLecc

MeToibl U JOCTUAKEHUS CEICKIIUHI
pacTeHUM 1 )KUBOTHBIX

buorexHonorus kak OoTpaciib
IMPpOU3BOJACTBA

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8d78

bu6mmoreka [JOK
https://m.edso00.ru/863e¢9214

bu6mmoreka [JOK
https://m.edsoo.ru/863¢9214

bu6mmoreka [IOK
https://m.eds00.ru/863¢9336
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11 KJIACC

Tema ypoka

DBOJIOIUS U METO/IbI €€ U3YUECHUS

Hctopust pa3BuTHs NpEaCTaBICHUN
00 3BOJTIONINU

MukposBonronus

HOHy.]'I?[III/Iﬂ KakK 3JICMCHTapHasA
¢IMHUIIA BUJIA U DBOJIIOLHH.
JlaboparopHuas pabota Ne 1
«CpaBHeHUE BHJIOB T10
MOP(OIOTHIECKOMY KPHTEPHUIO»

JIBUoKyIIME CUIbI (3JIEMEHTapHbIE
(akTOpbI) IBONIOINH

EcrecTBenHbIi 0TOOp U €ro hopMbl

Pe3ynbTaThl 3BOMIONNY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. JlaboparopHas
paborta Ne 2 «Onucanue

HPUCIIOCOOJICHHOCTH OpraHu3Ma U €

OTHOCHUTCIIBHOI'O XapaKTEpa»

Hanpasnenus u nytu
MaKpOAIBOJFOIIH

KoaunuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

0.5

0.5

Jara
U3ydeHus

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bubmuorexa [JOK
https://m.eds00.1u/863e¢9570

bubmuorexa [JOK
https://m.edsoo.ru/863e9¢cle

bubmuorexa [JOK
https://m.eds00.ru/863e99¢6

bu6mmoreka [JOK
https://m.edsoo.ru/863¢9da4

bu6mmoreka [JOK
https://m.edso0.ru/863¢9ed0

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [JOK
https://m.edsoo.ru/863e9¢cle
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9 HeoOpatumocTs 3BoOIIONNN
10 I/I"CTOpI/ISI JKU3HU Ha 3eMJIe€ U METO]IbI
e€ u3ydyeHus
1 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl HBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLHUU
YeloBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunoreka [JOK
aJanTanyy 4eJIOBeKa https://m.edsoo.ru/863eaeca2
PezepaHblil ypok. O6o01eHue mno
19 TeMme «BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3eMie»
20 DKOJIOrus KaK HayKa
21 Cpenpl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK
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22

23

24

25

26

27

28
29

30

31

(baxTopsl

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlabopaTropHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotuueckue GaxTopsl

DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssaiuu. [Ipaktuueckas padora
Ne 2 «IToncuéTt mioTHOCTH
MOMYJISIINI pa3HbIX BUOB
pacTeHui»

Coo0miecTBa OpraHu3MOB —
OHoLEeHO03

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TIOKa3aTEIN YKOCUCTEMBI.
DKOJIOTHYECKHE TTHPAMUIBL.
CaoiictBa sKocucTeM. Cykueccus

[IpupoiHBIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

buocdepa — rimobanpHas
9KOCUCTEMA 3EMIIN
3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uochepsl

0.5

0.5

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

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [JOK
https://m.edsoo.ru/863ebd16
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32 YenosedecTBO B Onocdepe 3emiu 1

3 CocylecTBoBaHUE PUPOJIBI U | bubnunoreka [HOK
YEeJIOBEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE 1
CHCTEMBID»
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5
I[TPOT'PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS

OCHOBHOU OEPA30BATEJBHOM NPOT'PAMMBbBI CPEJHEI'O OBIIEIO
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOT'UHN

B denepanbHbiX W peruoHaNbHBIX MPOLEAYpax OILIEHKHM KauyecTBa 0Opa3oBaHUs
UCIIOJIb3yeTCsl mepeyueHb (KoAupUKaTop) paclpeAesieHHbIX MO KilaccaM IMPOBEPSIEMBIX
TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMBbl
CpenHero obmero oopa3oBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTUH.

10 KJIACC
IIpoBepsiemble TPeOOBaHUA K Pe3y/IbTATAM OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl
Kog [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIEro 00pa3oBaHus
pe3yJibrara
1 CdopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (QopMHpoBaHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa W HAy4HOTO
MUPOBO33PEHHUS; O BKJIAJIE POCCUUCKUX W 3apyOCKHBIX YUCHBIX-
OHOJIOrOB B pa3BUTHE OHMOJIOTUHU; (DYHKIHMOHAIBHON TPaMOTHOCTU
YEJIOBEKA JIJIA PEIICHUS )KU3HEHHBIX 33/1a4
2 YMeHue packphiBaTh COJEpKaHHE OHOJIOTHUECKUX TEPMHUHOB
Y TIOHSATHUH: KU3Hb, KJIETKA, OPraHu3M; MeTab0I1u3M (0OMEH BEIEeCTB
U TPEBpAILCHUE DHEPTUH), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBAS
OpraHu3alus >KUBBIX CHUCTEM, CAaMOBOCITpOU3BeIeHUE (PETPOAYKITHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE
3 YMeHnue uznaraTtb OM0JIOTHYECKHUE TEOPUH (KJIETOYHAs, XPOMOCOMHas,
MyTannoHHas ), 3akoHsl (I'. Mengens, T. Moprana, H.I1. BaBumnoga)
U yueHus (0 MeHTpax MHOT000pa3usi M MPOUCXOKIACHHS KYJIbTYPHBIX
pactennii H.I1. BaBuioBa), onpenensit rpaHUllbl UX MPUMEHUMOCTH
K JKHUBBIM CUCTEMAaM
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4 YMenue BiIaZeTb METOJAaMU HAay4YHOTO TIO3HAaHUS B OHOJOTUHU
(HabnroieHHE W ONMCAaHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHU;
OpraHu3alMss W MpPOBEACHHE OMOJIOTMUYECKOr0 3KCIEpUMEHTA,
BBIIBJKEHUE  TUIOTE3bl;  BBISIBICHHWE  3aBUCHMOCTH  MEXIY
UCCIIETyEMbIMU BEIMYMHAMU, 00bSICHEHUE TIOJyUYEHHBIX Pe3yJIbTaTOB,
UCIIOJIb30BaHHBIX HAyYHbBIX IOHATUH, TEOPUH MU 3aKOHOB; YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU IOJYUYEHHBIX PE3yJIbTaTOB)
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YMeHue BBIIACNATh CYIIECTBEHHBIE TPU3HAKKM BHPYCOB, KIIETOK
OPOKAPUOT U OJYKApPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MoOB;  OCOOEHHOCTHM  TpOLIECCOB ~ OOMEHa  BEILIECTB
U TpEeBpallleHHUs] SHEPruM B KJeTKe, (POTOCHHTE3a, IIaCTUYECKOTO
U SHEepreTuYeckoro oOMEHa, XEMOCHHTEe3a, MMHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, HHIUBUIYaJbHOTO  Pa3BUTHSA
opraHu3ma (OHTOI€HE3)

YMeHue npUMEHATh [OJIyYEHHbIE 3HAHUS JI1  OOBACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM, I TPUHATHUS MPAKTHYECKUX
pelIeHi B TOBCETHEBHOM >KU3HHU B LIETSIX oOecreueHus: 0€30MacHOCTH
CBOETO 3JI0POBBS U 370POBbSl OKPYXKAIOIIMX JItOJEH, COOIIOACHHUS
HOPM TPAMOTHOTO TMOBEAECHUS B OKPYXKAIOIIEH NPUPOJHON CpeIE;
NIOHUMaHUE HEO0XOUMOCTH UCIIOJIb30BAHUS  JIOCTHIKECHUI
COBpPEMEHHOW OWONOrMM M OHOTEXHOJOTMM MJii PpaluOHAIBbHOTO
MIPUPOJOTOIB30BAHUS

YMeHue pemaTth 3J€MEHTapHbIE T€HETHYEeCKHE 3aJayd Ha MOHO-
U JUrMOpUIHOE  CKPEIIMBAaHUE, CLEIUICHHOE  HACJIEN0BaHUE;
COCTaBJISITh CXEMBI MOHOTHOPUAHOTO CKpEIIMBaHUs
JUISL IPEJCKA3aHuUs HACJIET0BAHMSI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHble M MpPaKTHUYECKHE paboThI,
coOnoaTh mnpaBwia Mpu paboTe ¢ y4eOHBIM M JIabOpaTOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHYECKU OLICHWBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOUYAIONIYI0  TICEBIOHAYUYHBIC
3HaHUSA W3 Ppa3au4HbIX HcTOYHUKOB (CMMU, HaydyHO-TIOMYJISIpHBIC
MaTepualbl); STHYECKHE acIeKThl COBPEMEHHBIX HCCICIOBAHUN
B OMOJI0THHU, MEIUIIMHE, OMOTEXHOJIOTHHN

10

YMeHnue co3naBaTh COOCTBEHHbBIC MMCbMEHHBIC U YCTHBIE COOOIIICHMS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
rPaMOTHO HMCIIOJI30BaTh MOHITHHHBIN armapat OuoJIOTur

IIpoBepsieMbie 31eMEHTHI COACPKAHMS

Kon

ITpoBepsieMblii 3JIEMEHT COAECPKAHUS

1

buomnorus kak Hayka

1.1

buonorus — Hayka o xuBoil npupoze. Ponb 6uosnornu B GopMHpOBaHUU
COBPEMEHHOM Hay4HOU KapTuHbI Mupa. CrucremMa OMOJOrHYeCKUX HayK
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1.2 | Meronsl TO3HAHUS JKMBOM mpupoAbl (HAOMIOJACHWE, JKCIEPHUMEHT,
OlHcaHue, U3MEpPEHHUe, KIacCU(pUKaIUs, MOJACITUPOBAHNE, CTATUCTHUSCKAs
00paboTKa TaHHBIX )

2 JKuBbIE€ CHCTEMBI U UX OpraHH3aIu:A

2.1 Kupbie cucrempl (OMOCHCTEMBI) Kak TMpEeIMET H3y4YeHHS OHOJIOTHHU.
CBoiicTBa OMOCHCTEM M MX pa3HOOOpasue

2.2 YpoBHU OpraHu3alyy OMOCUCTEM: MOJIEKYJISIPHO-TeHETUYECKUIA, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUI0BOM, 9KOCUCTEMHBIH, OnOCepHbIN

3 XUMUYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1 XWMHUYECKHM COCTAaB KIETKH. XHMHUYECKHE DJIEMEHTHI: MaKpPOAJIEMEHTHI,
MUKpOdJIeMEHTBl. Boma u MunHepanbHble BemecrBa. DyHKIMM  BOJBI
Y MUHEpaJIbHBIX BEIIECTB B KieTke. [loanep:xanne ocMoTrueckoro danaHca

3.2 benku. CoctaB u ctpoeHue O6€IKOB. AMHUHOKHUCIOTB — MOHOMEPHI OEIIKOB.
He3zameHnnmble 1 3aMEHUMBIE aMUHOKHUCIOTHI. AMHUHOKHCIIOTHBIM COCTAB.
YpOoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbI (TIEpBUYHASl, BTOpUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XHMMHUUECKHUE CBOWMCTBA OEJIKOB.
buonornyeckue QyHKIIMM OEITKOB.

depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuupuyHoctb. KopepmenTsl. ButaMuHsl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOPOB

33 YrieBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpu003a),
nucaxapujbpl (caxaposa, JJakTo3a) W IMojucaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI0103a). bromorndeckre pyHKIIUM YTIIEBOIOB.

Jlunuapl:  TpUraUUEpuabl, crepouabl, ¢ochomunuasl. [mapoduIsHO-
ruapodobHbie cBoMcTBa. buomornueckue ¢yHkuuu nunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCITKOB 1 JIMMHIOB KaK HUCTOYHUKOB SHEPTUH

34 Hyxnennoseie xwucnorsl: JHK u PHK. Hykneoruaer — moHOMEpSHI
HyKIeuHOBBIX KucaoT. Ctpoenue u pynkuuu JJHK. Ctpoenune u QpyHkuu
PHK. AT®: ctpoenue u GpyHKIIUN

3.5 [Mutonorus — Hayka o kinerke. Kiierounas reopusi. MeToapl n3y4eHus KIETOK

3.6 Krnerka xak menoctHas >xuBas cuctema. OOmuMe MNPU3HAKK KIIETOK:
3aMKHyTasi HapykHas MemOpana, Monekynbl JIHK kak renerwyeckuid
ammapar, cucTeMa CuHTe3a Oernka

3.7 | Tunmbl KJIETOK: »yKapuoTHuYecKas M mpokapuoruyeckas. OCOOEHHOCTH
CTpOCHHsI TPOKApUOTHYECKON KieTku. Kierounas cTeHka OaKTepHii.
Crtpoenune sykapuoTHUecKOd KieTKd. OCHOBHBIE OTIUYHS PACTHUTEIHHOMH,
’KUBOTHOM 1 TPUOHON KIIETKU
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3.8 [ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAs! CTEHKA, MNIMKOKAJIMKC, UX
¢byaknuu. [lrasmatudeckas wmeMOpaHa, €€ CBOWCTBA W (PYHKIUH.
[utomnasma u ee opraHouspl. OgHOMEMOpPAHHBIE OPraHOWIbI KIETKHU:
supomasmMarudeckas cerb (OIIC), ammapar T'ofabaKH, JTHU30COMBI.
[TosryaBTOHOMHBIE ~ OpPraHOMbBI  KIETKA: MHTOXOHJPWUHU,  IUIACTUJBI.
[TpoucxosxieHre MUTOXOHAPHH U TIacTua. Buasl mnactun. HemeMOpaHHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIECTOYHBIA IEHTP, PECHUYKH, KTYTHKH.
OyHKIUKA OPTraHOUJIOB KJIETKU. BrirroueHus

39 SAnpo — perynsTopHsIi eHTp KieTku. CTpoeHue sapa: saepHas 000104Ka,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10 | TpaHCOPT BEWMIECTB B KJIETKE

4 Ku3HenesTeabHOCTh KICTKH
4.1 OOMeH BellecTB, WM MEeTaboau3M. AcCUMMIAIUS (TUTACTUYECKUM 0OOMEH)
U JUCCUMWISLUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €IUHOTO

nporuecca  Meradonm3ma. Tumbl  oOMEHa  BEIIECTB:  aBTOTPOQHBIN
u rereporpodubiidi. Poiab hepMeHTOB B OOMEHE BEIIECTB M MPEBPAIICHUN
SHEPTUHU B KJIETKE

4.2 ®orocunTe3. CBeroBas W TemHOBas (a3l (oTocuHTe3a. Peakuuu
doTocunTe3a. DPdekTuBHOCTL (oToCcHHTe3a. 3HadYeHHe (PoToCHHTE3a
JUIs J)KU3HU Ha 3emuie. BiusiHue ycinoBuil cpenibl Ha (POTOCHHTE3 U CIIOCOOBI
MTOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHUHTE3UpYIoIe OaKTepuu. 3HauYeHHWE XEMOCHHTE3a
IUIS KM3HHM Ha 3eMIie

43 DOHepreTuueckuii oOMeH B KieTKe. PaciieruieHue BeIeCTB, BBIICICHUE
U aKKyMYJUPOBaHHE DHEPTUU B KJIETKE. DTaIlbl IHEPreTUIECKOro 0OMeHa.
['mukonus. bpoxenue u ero Buabl. Kucinopoanoe okucieHue, Wi KJIeTOYHOe
neixanue. DPPEeKTUBHOCTD SHEPTETUUECKOT0 0OMEHa

44 Peakinuu wmatpuuHoro cuHte3a. I'enernueckas uHpopmamms u JHK.
Peanuzanus renernyeckoit nHGopMalu B KJeTke. [ eHeTHUeCKuit KO U €T
cBoiicTtBa. Tpanckpunuuss — marpuunbld cuHTe3 PHK. Tpancmamusa —
ouocunte3 Oenka. KoaupoBanue amuHokucior. Pomabp  pubocom
B OMocuHTE3e OenKa

4.5 Hexnerounsie (Gopmbl ku3HU — BUPYCHL. VCTOpUS OTKPBHITHS BHUPYCOB
(I.N. HBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEAEATEIbHOCTH
BupycoB. baktepuodaru. bome3nu pacTreHuid, >XKUBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BHUpycamu. Bupyc mmmyHoneduuurta uenoBeka (BUY) —
Bo3Oyautens CIINa. Tlpodunaktuka pacnpoCTpaHEHHs] BHUPYCHBIX

3a00JIeBaHUI
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5 PasmHOXkeHHE 1 HHIUBUAYAJIbHOC Pa3BUTHC OPraHu3MOB

5.1 Kietounbléi 1uKII, WM JKU3HEHHBIM LUK KiIeTku. MHTepdaza u MUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTur. JIMTUIOMJIHBIA W TalIOMAHBIA  XPOMOCOMHBIE  HAOOpHI.
Xpomatuael. L{utonornyeckue OCHOBBI PA3MHOXKEHUS U MHIWBUYaTbHOTO
pPa3BUTHUS OPTraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. Ilpoueccwl, mpoucxopasmime
HA Pa3HBIX CTAJIUSIX MUTO3a. bHOJIOrMYeCKnil CMBICTT MUTO3a

52 @DopMBbI pa3MHOKEHHSI OPTraHU3MOB: Oecrolioe U nojioBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: JIEJICHHE HAJIBO€, TIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue,  BEreTaTMBHOE  pa3MHOXeHue.  VcKyccTBeHHOE
KJIOHHUPOBAHUE OPraHU3MOB, €TO 3HAUEHUE JIJIS CEJIEKLIUU

5.3 [TonoBoe pa3MHOMXKEHUE, €r0 OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuun meito3a. [Iponecchl, mpoucXoaslyue Ha CTAIUSIX Meio3a.
[ToBenenne xpomocoM B Mmero3e. KpoccuHrorep. bHOJIOrMYECKUid CMBICI
Y 3HaYEHHE Meno3a

54 I'amerorenes — mporecc oOpa3oBaHUS IOJOBBIX KIETOK y YKHWBOTHBIX.
[TonoBbie »Kene3bl: CEeMEHHUKM U sSIUUHUKU. OOpa3oBaHHUE U Pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30ul, SUICKIeTKa) — CIiepMaToreHes
n oorene3. OcCOOECHHOCTH CTPOCHHS SUIIEKIECTOK W CIIEPMATO30UIOB.
OmnonorBopenue. [lapreHorenes

5.5 NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpPHUOHANIBHOE pa3BUTHE
(amOpuorenes3). ITambl SMOPUOHAIILHOTO Pa3BUTUSI Y TIO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHUE, racTpyJsisiius, opraHorene3. [locramOpuonanbHoe
pazButue. TuIBl MOCTAIMOPUOHANIBHOIO Ppa3BUTHUS: MpPSAMOE, HENpPSIMOe
(inumHOuHOE). BnusHHME cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pasButne pacreHuii. OHTOr€HE3 LBETKOBOIO PACTEHHUSA: CTPOCHUE
CEMEHH, CTaJNH Pa3BUTHS

6 HaCJ'IeI[CTBeHHOCTB N USMCHYUBOCTDb OPraHnu3mMoOB

6.1 IIpenmer m 3amaun re”Hetuku. Mcropuss pas3BUTHS T'eHETUKH. Bkiazg
POCCHUHCKHX U 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeToabl
reHeTUKd  (TUOPUAOJIOTMYECKUM, IUTOT€HETUYECKUM, MOJIEKYJISIPHO-
reHeTudeckuil). (OCHOBHbIE TIE€HETUYECKHE TMOHATUS. | eHeTnyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAas B CXEMAaX CKpPEINBAaHUN

6.2 3aKOHOMEPHOCTH HACJIeI0BaHUs MPU3HAKOB, YCTaHOBJICHHBIE ['. MeHenem.
MonorubpumHoe CKpeuMBaHue. 3aKOH eAMHO00pa3usi THOPHUIOB TIEPBOTO
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nokosienus. [IpaBuno JOMHHMpPOBaHMS. 3aKOH PACIICIUIEHUS NPHU3HAKOB.
['unoTe3a unctoTsl raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBUCUMOTO  HacCJEAOBaHUS
npu3HakoB. lluToreHeTHMUeckne OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyromee  ckpemuBaHue.  Vcnosb30BaHME — aHAIM3HPYIOLIETO
CKpELIMBaHUs ISl ONPEAEIICHHsI TEHOTUIIA 0COOH

6.3 CuemieHHoe  HacienoBaHue  npusHakoB. Pabora T. Moprana
[0 CLEIUICHHOMY HaclleZJOBaHUIO TI'eHOB. HapylieHue clemieHuss reHoB
B pe3yJbTaTe KPOCCHHIOBEpa. XPOMOCOMHAsl TEOPHsI HACJIEICTBEHHOCTH.
I'eneTnueckue KapTel.

['eneruka nona. XpoMOCOMHOE ONpeesieHUE 1mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['oMorameTHble U reTeporaMeTHeie oprann3mbl. HacnenoBanue
IPU3HAKOB, CLEIJICHHBIX C MIOJIOM

6.4 N3MeHYnBOCTE. Bunnr U3MEHYUBOCTHU: HEHacJIeACTBCHHAsA
U HAcJIeACTBEHHas. Ponb cpenbl B HEHACIEACTBEHHOM HW3MEHYMBOCTH.
XapakTepucTuka MOJUPUKAITMOHHON U3MEHUYMBOCTU. BapualMOHHBIA Psij
W BapuanuoHHas KpuBas. Hopma peaknuu npusHaka. KosmuecTBeHHBIE
M KauyeCTBEHHbIE TMpPHU3HAKM M HUX Hopma peakuuu. CBolcTBa
MOJU(PUKAIIMOHHOW U3MEHUUBOCTH

6.5 HacnencTBenHasi, WM IeHOTUIIMYECKAas, W3MEHUYMBOCTHL. KoMOWHaTHBHAS
M3MEHYMBOCTh. MeH03 W MOJOBOM MpOlleCC — OCHOBA KOMOWHATHMBHOMU
M3MEHYMBOCTU. MyTarimoHHass u3MeHUYMBOCTh. Kiaccudukanus MyTaiuii:
FEHHbIE XPOMOCOMHBIC, T€HOMHbIE. YacToTa W NOPUYUHBI MYTaLUM.
MyTtarennbsie (pakTopbl. 3aKOH TOMOJOTHYECKUX PSAJOB B HACIIEICTBEHHON
u3MeHunBoctu H.M. BaBunosa

6.6 I'enetuka denoBeka. Kapuortumn uenoBexka. OCHOBHBIE METOJbI T'€HETUKHU
YEJI0BEKA: reHeaJIOTMYeCKU, OJIVM3HEIOBBIH, LIUTOTCHETUYCCKHH,
OMOXUMUYECKU, MOJIEKYJIApHO-TeHeTnYecKuii. COBpEMEHHOE OIpeeIICHHUE
F€HOTUMNA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHHWE, TCHOTHUIIMPOBAHUE, B TOM
yucne ¢ nomombsio I1IP-ananu3a. HaciaeacrBeHHbIe 3a001¢BaHMs YeJIOBEKa:
reHHble 00JIe3HM, OOJIE3HU C HACEJICTBEHHOMW MpeapacroioKeHHOCTBIO,
XpoMocoMmHbIe Oomne3nn. CoMaThyeckue W TEHEPAaTUBHBIC MYTAaIlHH.
[IpuHIMOBI  340pOBOTO O00pa3a KWU3HU, JIUATHOCTUKH, MPOPUIAKTHKU
u JICUCHMUS T'C€HETUYECCKUX 0ose3HeEN. MeauKo-reHeTHUECKOE
KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPAILICHUU
Y JICUCHUH TCHETHYSCKNX 3a00JIeBaHUI UEJIOBEKA

7 Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTH

7.1 Cenekius Kak HayKa U IIPOLECC. 3apOKICHUE CEIEKIUNA U TOMECTUKALIUS.
Yuenue H.M. BaBunoBa 0 IeHTpax NPOUCXOXKIACHHUS M MHOTO00pa3us
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KYJIbTYPHBIX pacTeHUU. L[EeHTpBI MPOMCXOKAEHUSA NOMAIIHUX XUBOTHBIX.
Coprt, nopoja, mramMmm

7.2 CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbI U UHAUBUIYAJIbHBINA OTOOPHI
B CENeKIMU  pacTeHud U  KUBOTHBIX. OlEeHKa  JKCTepbepa.
bnuskoponcTBeHHOE  cKpemMBaHWe — HUHOpuAMHr. Yucras nuHUA.
CkpeliuBaHue 4YHUCTBIX JIMHUWA. [erepo3uc, wiaM TUOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayTopuauur. OTaalieHHas THOPUAN3AINs
u ee ycnexu. McKycCTBEHHBIM MyTareHe3 M IOJy4Y€HUE TMOJIUIIIIOUIOB.
JIoCTHKEHUS CeJIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3 broTexHOJIOTHs KaK OTpacilb MPOU3BOJCTBA. ['eHHas MH)KEHepus. OTallbl
co3nanus pekomOuHanTHoM JIHK u Tpancrennsix opranusmos. Knetouynas
uHxeHepus. Kierounble KyabTypbl. MHKPOKIOHAJBHOE PAa3MHOXKEHHE
pacteHuii. KiloHUpOBaHKME BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKUE npoodsieMbl. MO — reneTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl

Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTenbHOM MPOTrpaMMBbI CPEAHET0 00111eT0 00pa30BaAHMUS
pe3ynbTara

1 ChopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUH B CHCTEME
HAyyHOIO0 3HAaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHON €CTECTBEHHOHAY4YHOM KapTUHbI MHpPA W HAYy4HOTO
MHUPOBO33PEHUS; O BKJIAJ€ POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTWHU; (PYHKIHMOHAIBHON T'PaMOTHOCTU
YeJIOBEKa JJI PEIICHHMS )KU3HEHHBIX 3a/1a4

2 YMeHrne pacKpeIBaTh COJCPKAaHHE OHOJIOTHYECKHUX TEPMHUHOB
Y TIOHSITUH: BUI, IOMYJIALNS, TeHO(MOH/T, YBOJIIOLIMS, IBHXKYIIE CUITBI
(akTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUYECKHUE (dhaxTopsl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBHI,  PEAYLEHThI, IeNu  MUTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa

3 YMeHue uznaraTb OHMOJIOTUYECKUE TEOPUU (IBOJIOLMOHHAS TEOPUS
Y. JlapBuHa, CHUHTETHYECKAass TEOPHUS  OSBOJIOLMH), 3aKOHBI
W 3aKOHOMepHOCTH (3apoxpiieBoro cxonctBa K.M.  bopa,
yepeloBaHUsl TJIaBHBIX  HAMpaBJICHUH W MyTE€d  SBOJIIOIUU
A.H. CesepruoBa, yuenuss o Ouochepe B.U. BepHnauckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

4 YMeHue BHaJeTh METOJaMM HAy4YyHOTO TMO3HaHUS B OHOJOTUU
(HaOJyroZieHMe W OMMCAaHUE >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUI;
OpraHu3anus W TPOBEACHHE OWOJIOTHYECKOTO OJKCIEPUMEHTA,
BBIJIBUKCHUE  TUIOTE3bl;  BBISIBIIGHWE  3aBUCHMOCTH  MEXIY
UCCJICTYEMbIMU BETUIMHAMH, O0BSICHEHNE TIOJTYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TEOpU U 3aKOHOB; YMECHHE
JIeaTh BBIBOJIBI HA OCHOBAHWY TIOJIyYCHHBIX PE3YyJIbTATORB)

5 YMeHue  BBIACHATh  CYIIECTBEHHBIE  TMPU3HAKKM  CTPOCHHS
OMONOTUYECKUX OOBEKTOB: BHUJIOB, MOMYJSAIUNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHMOTr€OLEHO30B M  DKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  HW3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCITOCOOICHHOCTH
OpraHU3MOB, ICHCTBUS SKOJOTHYCCKUX (AKTOPOB HA OPTaHHU3MBEI,
NepeHoca BEIIECTB U MMOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX
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VM3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYyTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

6 YMeHHue TNpUMEHSTh TIOJNyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHHid B TOBCETHEBHOM KM3HU B LIEJISIX 0OecredeHus: 0€30MacHOCTH
CBOETO 30pPOBbS M 3JI0POBbSl OKPY>KAIOIIMX JIIOACH, COOJI0/IeHuUs
HOPM TPAMOTHOTO ITOBEACHUS B OKPYKAIOIIECH MPUPOJHOM CPEXE;
MOHUMAaHUE HEOOXONMMOCTA  MCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

7 YMeHue penath dJieMeHTapHble OMOJIOrMUECKHUE 3a]]a4H, COCTaBIISATh
CXEMBI IIEpeHOCca BEIIECTB U SHEPTUHU B SKOCUCTEMaXx (1[eMy MUTaHUs)

8 YMeHre BBIMONHATH JIAOOpATOpPHBICE M TMPAKTHYECKHE pPaboTHI,
coONI0OIaTh TpaBWia MpU padoTe ¢ y4eOHBIM M J1aOOpPaTOPHBIM
o0opyI0BaHHEM

9 YMeHre KpUTUYECKH OIEHWBATh M MHTEPIIPETUPOBATh HHPOPMAIIHIO

OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS M3 pa3nuuHbIX HcTOYHMKOB (CMU, Hay4yHO-mOIyJsSIpHbBIE
MaTepualibl); paccMaTpUBaTh I100ATbHbBIE YKOJIOTHUYECKUE TIPOOIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10 YMeHnue co3naBaTh COOCTBEHHbBIEC MMChbMEHHBIC U YCTHBIE COOOIIICHMS,
0000111ast OMOJIOTrMYeCcKy 0 HH(HOPMAIINIO U3 HECKOJIBKHX UCTOUYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 DBOIOLMOHHAS OMOJIOT U
1.1 DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CuzerenbctBa 3BoJoLMH. [laieoHTOIOTMYECKHE: TIOCIEN0BATENbHOCTD
MOSIBJICHUS BUJIOB B IMAJEOHTOJOTUYECKON JIETOMUCH, IEPEXOIHBIE (DOPMBI.
buoreorpaduueckue: cxoactBo W pasznmuuue dayH U (QIop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA U PA3IUUMs SMOPHUOHOB Pa3HbIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE,
aHAJOTMYHbIE, pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIpPHO-
OMOXMMHMYECKHE: CXOACTBO MEXAaHHU3MOB HACIEJICTBEHHOCTH M OCHOBHBIX
MEeTa0O0JIMYECKHUX TyTEH Y BCEX OPIraHU3MOB
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1.2 | OBomoumonnass Teopusi Y. JlapBuna. IIpeamoceiiku BO3HUKHOBEHUS
JTapBUHU3MA. [[BIDKYIIHE CHITBI DBOJIIOIMH BUAOB 1O JlapBUHY (M30BITOYHOE
pa3MHOKEHHE TpU  OrPAaHUYCHHOCTH  PECypCOB,  HEOINpeAesieHHas
U3MEHYUBOCTDh, 00ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3 Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ IMOJIOKEHHUS.
MuxkposBosronus. [Tonmynsiuys kak eIMHUIA BUIA U 3BOJIIOIUN

1.4 JIBmokyiue cuibl ((pakTopbl) HBOJIOLMUA BUIOB B Mpupoae. MyTalnoHHBIN
npolecc W KOMOMHATHBHAasT WM3MEHYMBOCThH. [lOMyNsAIMOHHBIE BOJHBI
u gapeiid renoB. M3omsmus w  murpanus. EcrtecTBeHHBI 0TOOp —
HaAMpPaBIAOMUN GakTop BoMonUUA. DOPMBI ECTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OPraHu3MOB KaK pe3yJbTaT 3BOJIONUH. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UANOAAANTALIUH.

Bun wu BumooOpazoBanme. Kpurepun Buma. OCHOBHbIE (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIEeCKOe

1.5 MaxkposBomtorusi.  Popmbl  IBoSOLIMU:  (DUTIETHYECKAs, JUBEPIreHTHA,
KOHBEpreHTHas1, napauienbHas. HeoOpatumocTs 3BoMONMN

2 Bo3HMKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe

2.1 JloHay4HBIE NPEICTABICHUS O 3apPOKICHHUM XW3HU. HaydHple TMnOTE3BI
BO3HUMKHOBEHUS KM3HU Ha 3emiie: abuoreHe3 u nmaHcrnepMus. XUMHUUECKast
ABOJIIOLMS. DKCIIEPUMEHTAIBHOE MOATBEPKICHNE XUMUYECKON 3BOJIIOLIUU.
Hauanbuble srtanbl Ouosiormyeckoid sposonuu. ['unmoreza PHK-mumpa.
IlepBble KIIETKH U UX 3BOJIOLUA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB

2.2 PazButne xu3Hu Ha 3emuie 1o spaMm W nepuogam. Karapxei. Apxerckas
U TIpoTepo3oiickas 3pkel. [laneo3olickas spa U ee nepuojabl: KEMOPUNCKUH,
OPJOBUKCKHUM, CUITYPUUCKWN, T€BOHCKUW, KAMEHHOYTOJIbHBIN, MEPMCKHUM.
Me3o030iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.
KaliHo30lickas 3pa W €€ IepUoIbl: MaJICOr€HOBBI, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KIMMATa U T€OJOTMYECKUX MPOLIECCOB.
OcHOBHbIE 3Tambl 3BOJIIOIMUA PACTUTEIBHOTO W KUBOTHOTO MHpA.
Apomopdo3bl y pacTeHUM U KUBOTHBIX. [10siBIIEHHE, pacliBET U BBIMUPAHUE
TPYIII )KUBBIX OPTAaHU3MOB

23 CucteMa OpraHMYeCcKOro Mupa Kak OTpa)KeHHe 3BOIOUUH. OCHOBHBIC
CHUCTEMaTUYECKHUE TPYMIbI OPraHu3MOB

24 DBOJIIOIMA YeIOBEeKa. AHTPONOJIOTHS Kak Hayka. Pa3Butue mpeacTaBieHHi
0 MPOUCXOKACHUM UeoBeka. MeToabl u3yueHus antpornoreHesa. CxoacTsa
U pas3iuyus 4YeJloBeKa M JKUBOTHBIX. CHCTEMAaTHYECKOE TOJIOKEHUE

YCJI0OBCKaA.
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HBwxymue  cuibl  (pakropbl) — aHTpomoreHe3a.  HacrneacrBeHHas
U3MEHUYMUBOCTh M €CTECTBEHHBINM 0TOOp. OOIIEeCTBEHHbIH 00pa3 >KHU3HHU,
U3TOTOBJICHUE OPYIUI TpyJa, MBIIIUICHHUE, PEYb

2.5 OCHOBHBIE CTaIMU ¥ BETBU HBOJIIOLIUH YEJIOBEKA: aBCTPAIONUTEKH, YeI0BEK
yMenbii, YenoBek npsaMoxoadmuni, YemoBeK HeaHAepTAIbCKUN, UenoBek
pa3yMHbIi. Haxoakum HCKOIIaeMbIX OCTAaHKOB, BpEMsI CYLIECTBOBAHUSA,
o0JacTh pacnpocTpaHEHHsl, 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OpYy AU

2.6 | YenoBeueckue packl. OcCHOBHbIE OOJBIIME pachl: €BPOIECOUIHAS
(eBpasmiickasi), HErpo-aBCTpaJOUHAs (PKBAaTOpUaIbHAas), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). YepThl MPUCIOCOOIEHHOCTH TMpEACTaBUTENCH
YeJIOBEYECKUX pac K yCIOBHUSIM CyIIeCTBOBaHUS. EJMHCTBO uenoBEUECKUX
pac. Kputuka pacuzma

3 OpraHu3mbl 1 OKpY>Karolas cpenia
3.1 DKOJIOTHSI KaK HayKa. 3aJauM U pa3/ieiibl 3KOJIOTMU. MeTo1bl 3KOJIOTHYECKHUX
UCCEeIOBaHUM. DJKojormdyeckoe MupoBo33peHue. Cpenpl  oOuTaHus
OpPraHU3MOB: BOJIHA, HA3€MHO-BO3/1y1IIHAs, IIOYBEHHA,
BHYTPUOPraHU3MEHHAas

3.2 Okosornueckue (aktopel. Knaccudukanus 53KOJIOTMUECKUX (PAKTOPOB:
abuoTHyecKre, OMOTUUECKHE U aHTPOIIOTeHHbIE. JleficTBHE HKOJIOTUYECKUX
(bakTOpOB HA OPTaHU3MBI

33 AOGuoTtnueckue pakTopbl: CBET, TEMIIEPATYpa, BIaKHOCTh. DOTONEPUOAN3M.
[IpucnocoGneHus OpraHu3MoOB K JEHCTBUIO a0MOTHUYECKUX (HaKTOPOB.
buonornueckne puTmsl

34 buotnueckue  dakropel. Buasl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHITUS, XWUIIHWYECTBO, IMAPA3UTH3M, MYTYyalu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaiu3M. 3HaUYCHUE
OMOTUYECKHX  B3aMMOJCHCTBUUA  JIJIi  CYIIECTBOBAaHWS  OpPraHU3MOB
B IIPUPOJHBIX COOOUIECTBAX

3.5 DKOJIOTUYECKUE XApPAKTEPUCTUKU Tonyiasiuud. OCHOBHBIE TMOKa3aTelu
MOMYJISIIIUU:  YUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb,
IPUPOCT, MUTpalus. J(MHaMuKa YUCIIEHHOCTH MOMYJISIIUA U €€ PeryJIsIIus

4. Coo0111ecTBa U DKOJIOTMYECKUE CUCTEMBI

4.1 CooOuiecTBo opraHn3zMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHA0OBAaf,
POCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBs3u
B OMOLIEHO3€

4.2 Okonorudyeckue cuctembl (3kocuctembl). [loHsTHE 00 9KOCHCTEME
u  OuoreoneHoze.  DyHKIMOHANBHBIE  KOMIOHEHTHI  JKOCHUCTEMBI:
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NPOAYLEHThl, KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIecTB U MOTOK
HEpPruu B 3Kocucteme. Tpoduueckue (NMHUILEBbIE) YPOBHU 3KOCHUCTEMBI.
[Tumessle nenu u cetu. OCHOBHBIE MOKA3aTEIN IKOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MUPAMUJBL: MPOAYKIUH, YHCIECHHOCTH,
onomaccel. CBOHCTBa 3KOCHCTEM: YCTOMYHMBOCTb, CaMOPETYJISLUA,
passutue. Cykueccus

4.3

[IpupoHbIe IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOHHOTO
VI TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  SKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe @ W XO3SIMCTBEHHOE 3HaYEHUE  arpodKOCUCTEM
U YpOOIKOCHCTEM.

buopasnooOpaszue kak (akrtop ycTroumBocTH 3KOcucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o 6uocdepe. I'paHuinpl, coctaB U CTpyKTypa
ouocdepsl. XKupoe BemecTBO U ero pyHkuuu. OcodeHHOCTH Ornochephl Kak
rino0anpHON 3KOcHCTEMBl. JlMHaMu4eckoe paBHOBECHUE W OOpaTHas CBS3b
B Ouochepe. KpyroBoporsl BemeCTB U OHOTCOXUMUYECKHE IIHKJIBI
3JIEMEHTOB (yTiepoaa, a30Ta). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI
CyIIN

4.5

YenoseuecTBO B Onocdepe 3emian. AHTpONOTEHHbIE U3MEHEHUS B Ouocdepe.
['oGanbHbIE IKOJIOTHUYECKUE TIPOOIIEMBI.

OcHOBa palMOHAJILHOTO YIMPABICHHUS TPHUPOJHBIMH pecypcaMu H HX
UCIoNIb30BaHue. JlocTuKeHUsT OMOJIOTUM U OXpaHa IPUPOIbI
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YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI JIS1 YYEHUKA

e buonorus (6a3oBbiii ypoBens), 10 xmacc/B.B., Kamenckuit A.A. u np./Ilox pen.
[Taceunuka B.B., U3narenbctBo «IIpocBenienue».

e buonorus, 11 kmacc/Kamenckuit A. A., Kacnepckas E.K., Cuormazos B. U.,
Uz narensctBO «IIpocBenienue.

METOANUYECKHUE MATEPHUAJIbI VIS YYUTEJIA

° Obmass  O6monorusa. bazoBenii  ypoBens. 10-11  kimacc. Meroandeckoe
nocobue/Ilaceunuk B.B., [lIBenos I'.I'., M3naTensctBo «lIpocBenienne.

e buoorus. VYrinyOneHHbIi YPOBEHbB. 10-11 KJIacc. Meronnueckoe
nocobue/Ilapuryruna JI.A., OBunnnukoB A.B., M3natensctBo «IIpocBenienuey.

HU®POBBIE OBPASOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://m.edsoo.ru
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