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MNOSACHUTEJBbHAS 3AIINCKA
[TporpaMma 1o 61OJIOTHH Ha YPOBHE CpEAHEro o0IIero oopa3oBaHus pa3padoTaHa

Ha ocHOBe ®DenepanibHOro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O06 oOpazoBaHuu
B Poccuiickoit deneparun», TpeboBaHUi K pe3ysbTaTaM OCBOCHHS (enepalibHON
oOpa3oBaTensHON MporpamMmbl cpemHero obmero obpaszoBanus (DPOII COO),
npenacraBieHHbIX B DeiepanibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COOQO, ¢ yuérom Konnenuuu npenojaBaHus ydeOHoro mnpeamera «buosorus» B
oOpa3oBarenbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMbBI, U OCHOBHBIX MOJIOKeHHH «CTpareruu
pasBuTusi BocnuTanusi B Poccuiickon ®@enepaunu Ha nepuon ao 2025 ropa»
(Pacnopstxenue I[IpaBurensctBa P® ot 29.05.2015 Ne996-p.), ocHOBHOM
oOpa3zoBaTenbHOM MporpamMmbl cpeaHero oobmero ooOpazoBanus PI'OC COO
MBOY «COI Nelr. ®okuno» (mpunoxenne Neb k mpukasy Ne54 ot 05.03.2025r,
npuioxenue Ne5 k npukazy Ne54 ot 05.03.2025r.)

[Ipu pa3paboTke MHpOrpaMMbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY IS
OTIpEICIICHUS] TOAXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA Y4eOHOTO TMpeaMeTa
«buonorus» cocraBwiM: KoHuenryaiabHble TmonoxkeHuss DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJI€H, COoNepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKCHHUSA 00 OOIIMX MEIX U
MPUHITUNIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obOmiero oOpazoBanuss B Poccuiickoit dexneparnuu, a TakxKe TMOJOXKEHUS O
cneruurke OMoyornu, €€ 3HAYCHUH B TTO3HAHUU KHUBOUW MPUPOIBI U 0OCCIICUCHUH
CYIIIECTBOBAaHMSI YeJIOBeYECKOro o61miecTBa. COTjlacCHO HAa3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T TpPEACTaBICHHE O UElsIX, 00 oluiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mpeamera «buosorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
CollepKaHUE, €ro CTPYKTypy, pacupeneiieHue TIo pasielaM H  TeMmaw,
PEKOMEHIyeMYIO TTOCIICI0BATEILHOCTh U3YUEHUs Y4eOHOTO Marepuana ¢ yIéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH, JIOTMKA 00pa30BaTEIHLHOTO
mpoiiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIIXCA.

B nporpaMmme mo OuosiorMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeJIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOU



JeSTEIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalomuXcsi MO OCBOCHHIO COJEp KaHUsA
OMOIOrHUECKOro 00pa3oBaHMsL.

B mporpamme no 6uonorun (10—11 xmaccsl, 6a30BbIi YPOBEHb) peaii30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3y4YE€HUU OuWosioruu, Onaromapss 4yemy B Hel
IPOCMATPUBAETCS HAIPABICHHOCTb HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALIUN JIUMYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEAICTABICHUI O 3I0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILIEHUEM K OKpYXarolled NpUpoaHON cpele.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTUYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B
HUX TPOIIECCOB B MPOrpamMMe Mo OMOJOTHH YJEJICHO BHUMAHHUE HCIOJIBb30BaHUIO
MOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/a4, B
TOM 4Hcje: NPOQUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
[EJIeCO00Pa3HOTO TOBEACHUS B OKpY)KAIOIIeW NPUPOIHON cpeae, aHan3a
BJIMSTHUST XO3SUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOAHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIATHON HApPaBICHHOCTH
yuebHoro npeamera «buosiorus» MpoJuKTOBAaHO HEOOXOAMMOCTBIO OOECIeUeHuUs
YCIIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJIbHbIX 3a]a4 IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KOTOpass mpeanonaraeT (OpPMHUPOBAHHE Y  OOyYAIOIIMXCA
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHUSM JIUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpenHero o6miero oOpa3oBaHHUS 3aHMMAeT Ba)KHOE
mecto. OHa obecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpa, paclIMpsieT U 0000uIaeT 3HaHUS O KMBOM mpupoje, eé
OTJINYMTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3ald W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUS
(GyHKIIMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30macHoro obpasa
KU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIE
U YETIOBEKY.

Bonbiioe 3nHaueHrne OMOIOTHST UMEET TAKXKE JJIsl PEeIICHHs] BOCIUTATENBHBIX U
pa3BUBAIOIIMX  3aJa4  CpeJHero  oomero  oOpas3oBaHUs,  COLUAIM3ALMU
oOyuaroruxcs. M3ydenne 6uonoruu oGecrednBaeT yCiaoBHs sl (HOPMUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET WHTErpaliil OWOJOTUYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O NpeIHA3HAYCHUHM Y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H



CTPYKTYPUPOBAHHIO €r0 COAEp’KaHWsA, MPEACTaBICHHOI0O B Iporpamme 1o
OMOJIOTUH.

Ot6op comepkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIMHA KYJIbTYpOCOOOpPA3HOrO TMOJXO0Jla, B COOTBETCTBHM C
KOTOpPbIM OO0y4aromuecs: JOJDKHbI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHus OOmIEH KyJbTYpbl, ONPEACNAIONIME aJeKBATHOE TOBEACHHUE
YyeJIoBeKa B OKPYKAIOLIEH MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TPAKTUYECKO AesTenbHOCcTU. Ocob00e MEeCTo B 3TOW CHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CITY:KAaT OCHOBOM JIJIsi popMUpOBaHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrMYECKOro 00pa3oBaHMs.

CTpyKTypupoBaHHE COAEpX)aHUS Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICHO C€ YYETOM MPUOPUTETHOTO 3HAUYEHHUS 3HAHUHU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOBI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro npeamMera «buomorus»
BBIJICJICHBI CIIEYIONINE COAEpKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckas cucrema», «OpraHu3M Kak
Oouonoruueckas cucrema», «CucTtemMa M MHOroo0Opasne OpraHUYECKOr0 MHUpPay,
«OBOJIOLUSA KUBOU IPUPOABD», « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

[enr u3yuyeHus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHAIbHON
OpraHM3allMd >KUBBIX CHUCTEM PAa3HOrO0 paHra M MNpUOOpPETeHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHHWH OOBEKTOB
YKUBOM TIPUPOJABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTtxkeHne nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00ECIIeUNBAETCS PEILICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOrMYECKHX TEOPHsIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyXaIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCA IO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHbIX U
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaldu3a JIAHHBIX O MYyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MIEH M MOAXOAOB K W3YYEHHUIO YKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy OOydJarommxcst oOmeil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLIEHUBATH SIBJIICHUS OKPY’KAIOIIETO



MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, IMOJYYEHHBIX MpPHU
U3y4eHUU OMOJIOTHY;

dbopmupoBaHre y OOydYaOMMXCA YMEHHH WJUTFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JESITEIIbHOCTU YeNOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHNE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
PUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOIOIEHUS dSTHICCKUX
HOPM IpU POBEICHUN OMOJIOTHUECKUX UCCIIEIOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILMIECHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHHE MPHUOOPETEHHBIX 3HAHUN U YMEHHUM B TOBCEIHEBHOM KU3HU AJIs
OILICHKH TIOCJIEICTBUIM CBOEH JESATEILHOCTH IO OTHOUIEHUIO K OKPY>KarolIel cpee,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorus», uzyudaemas Ha
0a30BOM YpOBHE, SIBJIAECTCS OOSI3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHON 001acTi « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHD.

Jlist u3ydenust OMoJoruu Ha 6a30BOM YpOBHE CpeAHEro o01ero oopazoBaHus
OTBOAMUTCS 68 4acoB. 3a CUET MIKOIBLHOTO KoMIIOHeHTa B 2024-2025 yuyeOHOM roay
nobasneno 0,5 gaca. Mroro: B 10 kmacce — 51 gac (1,5 gaca B Henmeno), B 11
kiacce — 51 ygac (1,5 yaca B Heneno).



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOM MPUPOIbI (HAOIIOEHUE, SKCIIEPUMEHT, OITMCAaHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

[Toptpetsl: Y. lapsun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeET u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHBINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoC(epHBIA.

JlemoHncTpanum:

Tabnuipl U cxembl: « OCHOBHBIE MPU3HAKH KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI WU MHUHEpaJIbHbIX BewlecTB B kierke. lloanepskanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIIUN OEIKOB.

depmeHTHl — Ouosiormdyeckue Kartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas cneuuduunocts. KodepmenTsl. ButamuHbl.
OTmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W Toimcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MTO3HAHUH. MeTOAbl N3YUCHUS KICTKH.

Knerka kak menoctHas >xuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoknenne MUTOXOHIpUM u TacTua. Bunmbl mnactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnenaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «bruocunTes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne 3yKapuoOTHUYECKON KIETKW», «CTpOeHUE >KMUBOTHOU KIIETKU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopatopnas pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WK MEeTa0oJIU3M. ACCUMUIISIMS (TUTACTUYECKU OOMEH) H
TUCCUMWISIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunteza. dpdexTuBHOCTL PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A JIs KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HM Ha 3eMIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucinopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyaurens CIIM/]a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuubr u cxempl: «Tunbel nmuTanus, «Merabommusmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemmmkarus JITHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM KU3HEHHBIM LuKn KieTku. WHTepdaza U MHUTOS.
[Tpoueccrl, mportekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUIHOTO
cuareza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIumiou eIl W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHS
OpPTaHHU3MOB.

[enenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
pPa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAaHWE OJIHO- WU MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpraHU3MOB, €r0 3HAYCHUE ISl CEJICKIUU.

[TosoBo€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusIX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

['amerorenes — mpoiecc 00pa30BaHUs TMOJIOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKJIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisiiusi, opranorene3. IloctamOpuoHanbHOE pazBuTHe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsiMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOZICTBa.

Poct m pasButne pacteHuii. OHTOreHe3 LBETKOBOI'O PACTEHHUA: CTPOEHHUE
CEMEHH, CTaIUU PA3BUTHSI.



JlemoHcTpanum:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Permmukamus JTHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
yelloBeKkay, « OCHOBHBIC CTaAUH OHTOICHE3a.

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CriepmMaTo30u1bl
MJICKOIIUTAIOLIETOY, «SIHIIeKIIeTKa MJIEKONUTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnaparax».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpenMet u 3amaun reHeTuku. VIctopus pa3BUTHA T€HETUKU. Posib uTosoruu
U SMOPHOJIOTUH B CTAHOBJICHHMH TEHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOIOTHUECKUMI,
LIUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHEeTHUECKUil). (OCHOBHBIE TI'€HETHYECKUE
MOHATHSA. [ eHeTHUecKass CUMBOJIMKA, UCTIOJIB3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HaCJIeJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHBIC I'. MeHenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO0-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACIICIOBAHMS
npu3HakoB.  lluToreHeTMdeckne  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHAIM3UPYIOIETO CKPEITMBAHNUS
JIJISL OTIPE/ICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLECTJICHHOMY HAacCJIEIOBaHHUIO T€HOB. HapyllleHue cuernyieHus reHOB B PE3YJIbTATe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeieHne moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['oMorametrHele MW TeTeporameTrHnie opranu3mbl. HaciiegoBanue
MIPU3HAKOB, CIECTUICHHBIX C MOJIOM.

HN3menunBoCTh. BUabl N”3MEHYMBOCTH: HEHACIIEACTBEHHASI M HACJICICTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBEHHOM U3MCHYUBOCTHU. XapaKTepUCTUKa



MOIM(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapuallMOHHAsT KpUBas.
Hopma peakunun npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peaknmu. CBOMCTBA MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kimaccudukanms MyTanuii: TCHHbIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U npuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00ji€eBaHUS 4YEJIOBEKA: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, TMATHOCTUKH, NPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LHATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI  JUTHOPHUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmMonencTBUE QJUICNIBHBIX TE€HOB», «l'€HeTMYecKkue KapTbl pPACTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanuonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliioOHHas U3MEHYUBOCTHY.

O6opynoBanue: MojaeNUu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanuey», «llepexpéct
XpPOMOCOM», MHMKPOCKOI M MHUKporpemnapatr «Jlpo3oduna» (Hopma, MyTaluu
(GhopMBI KPBUIBEB U OKpPACKH Tena), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUHOTO CKPEIUBAHUS y TPO30(MIBI HA TOTOBBIX MUKPOIIPEIapaTax.



JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexknys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKAIUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx IPOUCXOXKIEHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHUU. LIEHTpHI NMPOMCXOXKICHMUS AOMAIIHUX XUBOTHBIX. CopT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METObI CeeKIUH. MacCoBBIi U MHAMBUIYAJIBHBIA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rtuOpuausauus U €€ ycrnexu. VCKycCTBEHHBIM MyTareHes |
MOJyYCHUE TOJMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHWM, >KUBOTHBIX U
MHUKPOOPIaHU3MOB.

bHOTEXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounbsle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBaHoBay,
«llomumnongus», «OObeKTHl OuoTexHonorum», «KiaeTouHwle KyJabTyphl U
KJIIOHUpOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTHYECKHE Pa0OThI:

Okckypcust «OCHOBHBIE METOABl M JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1TAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».



11 KITACC

Tema 1. JBorOMOHHAsT OHOJIOTHA.

[IpeAnochbuUIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. BOJIIOIMOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMONUU. [lameoHTONOrMYECKHUE: TOCIIENOBATEIBHOCTD
MOSIBJICHUS BHJIOB B MAJICOHTOJIOTMYECKOM JIETOMUCH, NEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrMYecKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHIIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas tTeopus Y. [lapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIME CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosrorus. [lomymnsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBuxynie cuibl ((pakTopbl) 3BONIOLUM BUAOB B IpHUpoje. MyTallMOHHBIH
Ipolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M3oisnmst 1 Murpanus.

EctecTBeHHBbIII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ylbTaT 3Bodtonuu. Ilpumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTaII|H.

Bun wu  BugooGpazoBanue. Kputepunm Buzpa. OcHOBHbBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBonorusi. PopMbl  IBONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxokIeHHE OT HECNEeNHATM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromast
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBep1ios.

Tabmunps! 1 cxembl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiie», «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOPY», «MHOTO00pa3ue COpTOB PaCTECHUI»,
«MHuoroob6pasue opoJg JKUBOTHBIX», «Tommynsuumy, «MyTaunoHHas



U3MEHYHUBOCTHY, «Apomopdo3by, «Umnoamanrammm», «OOmas aereHepanusy,
«/IBmxkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUA000Pa30BAHUE).

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DOpMbl COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYIIKA», MUKponpemnapat «Jlpo3odunay (Hopma, MmyTtanmuu (GOpMbI KPBIILEB U
OKpacKH TeJna).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

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

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llaneosoiickas spa u €€ MNEepUOAbl: KEMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIMU PACTUTENILHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.



DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue mpeacTaBiIeHU O
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydyeHuss aHTponoreHe3a. CxoncTtBa u
pa3linuus YeI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacnenctBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUI Tpya, MBIIILICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMenbii, YenoBek mnpsaMoxoasuuyii, YenoBek HeaHACPTAIbCKUN, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

Yenoseueckue pacel. OcCHOBHbIE  OONBIIME  pachl:  €BPOMECOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(asmatcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJICHHOCTH  MPEACTABUTEICH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4e€IOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHne CoJIHEUHOU cucTeMbl», «Pa3BuTtue
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOuia, ckpebna), TreoXpoHoJoruueckas Ta0numa, Koyuiekiuusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYEecCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.

DKoJIOTus KaK HayKa. 3a7a4ud U pa3Aeibl SKOJIOTrur. MeTOoIbl SKOJIOTUYECKUX
UCCJIEI0BAHNI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIHAs, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuotnyeckue, OMOTHYECKHE U aHTpOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuYe€HHWE OWMOTHYECKUMX B3aWUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTUKU nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranusMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «Ilumesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonorudeckne 0COOEHHOCTH pPacTEHUN U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pPacTEHUI».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucreme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IWileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. (CBONCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.



[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycToWuuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aJIbHOM JKOCHCTEMBbI. JlMHaMHuecKoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (Yriaepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['moOanbHbIE IKOIOTUYECKUE TPOOITIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJNb30BaHuE. JlocTuxkeHus
OHOJIOTHUY U OXpaHa MPUPOJIBI.

JlemoncTpanum:

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

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « IKocucTeMa
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeiIIass cocTaBisiolas
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiii d¢dexT», «DakTops
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: Mojeib-anmiMkanus « TunuuHabie OHOILIEHO3bD», TepOapuii
«PacturtenbHbIe COOOIIECTBaY, KOUICKINH «bHoleH03», «Bpeaurenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
YKUBOTHBIX, MPUHAIJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BH[A,
Kpacnas kuura Poccuiickoit ®enepannu, u300paKeHUs OXPAHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



I[TJTAHUAPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMEI T10
B1OJIOT'N HA BA3OBOM YPOBHE CPE/IHEI'O OBIIEI'O
OBPA30OBAHUMA

Cornmacno ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ysibTaTam
OCBOCHMSI  OOy4YarOIIMMHUCS [porpaMM  cpefaHero oémiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JINUHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUA NpeameTra «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPaXKIAHCKON UJIECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIPENENCHUIO, HaJIMYue MOTHBAIMM K OOydYeHUI0 OWOJIOTHUH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS MIpeameTa «buonorus» JOoCTUraroTcs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIPOLIECCaM CAaMOIIO3HAHUSI, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TMO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauuu, npupone u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTHA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMPU OOCYKJICHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HapoOay, YYBCTBa OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMHu Hapos10oB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TNUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI WU HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NIOHUMAHUE LEHHOCTH MPaBWI WHIWBUAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM MpodhecCHOHATBHON JEesTeNIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed Hux
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO FKOJOTMYECKOIO0 MBIIUICHUS, IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOM KYyJIbTYpbl KaK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTb PEeCypCHbie  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OHUOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCcClieIOBaHUE,  HAOJIOJICHWE,  U3MEpPEHHUEe,  OKCIEPUMEHT U JIPYTHX),
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (YHKITMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YaloIIHUXCsA, CIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPaMMbl CPEIHETO OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJIOTHYeCKHE ICHCTBUS:

CaMOCTOATENbHO  (QOpMYyJIHMpOBaTH W aKTyaJIU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPHU OCBOCHHMM 3HAHMU MNPUEMBI JIOTUYECKOTO MBILICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3M C IPYTUMHU MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUH HUX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C NOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00BsICHEHUS (DAKTOB U SIBJICHUI
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIE, I10
AHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

PUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3el M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaK)K€  MPOTUBOPEYMU  Pa3HOrO  pOJAA,  BBIIBICHHBIX B PAa3JIMYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHalbHbIX U HEMATepUaIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIEI0BATEIbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBI JACATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HaHUS, €ro WHTEPIpEeTalNH, MPEoOPa30BaHUIO M TPUMEHEHUI0 B Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIATh I[IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJIYYEHHBIE B XOJE PEIICHHUS 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIEHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckoi MHGOPMAIU, HEOOXOAUMOW ISl BBIMTOTHEHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiorunyeckor nHpopmaIuu (CXeMbl, TpaguKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax >KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEN Ka)KJIOTO WieHA KOJUICKTUBA;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAaJa M KaXIOr0 YYaCTHHKAa KOMaH[bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUYECKMX 3HAHUMA IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pEIICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUIM M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE ceds ¥ APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BUIBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIE pe3yiabTaThl OCBOEHHs yueOHoro mnpenmera «buonorus» B 10
KJIACCe JTOJDKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHMPOBO33PEHHUs, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
HHEpPruM), TOMeocTa3 (CaMOperyJsilus), ypoBHEBas OpraHu3alus KUBbIX CHCTEM,
CaMOBOCHPOU3BECHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB M SIBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIIEyEeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX
pe3yibTaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHSATUH, TEOPU M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MIPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUSI dHEPTUM B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreTMueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHUI B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JI0JIEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIEH
MPUPOTHONM cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBpPEMECHHOW  OWojoruu OMOTEXHOJIOTHM  JUIsI  PAIMOHAILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEICKa3aHUs HACJICIOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M MPaKTUYECKUE padOThl, COOIIOJIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MACcCOBOM MHGOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W PO OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJICpKaHUE OWOJIOTMYECKUX TEPMHUHOB W TTOHSATHI:
BU/I, TIOMYJISALINSI, TeHOMOH, DBOJIONHS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs SBOJIOLUUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMUCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  TUIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMECHHE
JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJYUYECHHBIX PE3YIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, TMONYJALMA, TPOIYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEPEHOCca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JJISI IPUHATHS MPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO IPUPOAOIIONIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TJ00AJbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoTshI padoTshI
pecypcsbl
bu6nuoreka [IOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0.ru/7f41c292
. bubnuorexa [{OK
1
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U UHAMBUAYATIbHOE PA3BUTHE bubnmnoreka HOK
5 16 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 13 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 1 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51 2 4



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

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanme azieJloB W TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsl
bu6nmorexa [IOK
1 IBOMOLKOHHAS GHONOTHA 15 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 16 1 1 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia 6 2 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
2
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 14 1 https://m.edsoo.ru/7fALecTA
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 51 2 6



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
becena mo Texauke 6€30MacCHOCTH.
1 5 1 https://m.eds00.ru/863e6122
HOJIOTHA B CHCTEME Hayk https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
5 [IpakTrueckast padora Ne 1 1 05 bubnnorexa [JOK
«/cnonp30BaHue pa3IMYHBIX METOI0B ' https://m.edsoo.ru/863e6122
PU U3YYCHUH OUOIOTUYECKIX OOBEKTOBY
3 buosiornueckue cucremsl, MPOUECCH U UX 1 bubnuorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KiIeTku. Bona u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
enxut. COCTaB u CTPOCHHE benKkoB https://m.eds00.ru/863e6b72
bu6mmoreka [JOK
6 b .C 0 1
G, LOCTAB 1 CTPOCHHE DETKOB https://m.eds00.ru/863e9214
DepMeHThI — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTopHas padora Ne
7 1 «13 emfe KaTaHI/IEPIqu(::)KOfI ’ 1 0.5 bubmmorexa [JOK
e ' https://m.eds00.ru/863e6b72
AKTHBHOCTH ()€PMEHTOB (HA MpUMEpE
aMUJIa3bl WM KaTajaasbl)»
8 VYraesoanl. JIumumsl 1 bu6mmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e6b72

https://m.edso00.ru/863e6870

bubmuoreka [JOK
d YraeBomsL. Jiumuaet https://m.edsoo.ru/863e6d5c
bu6mmoreka [IOK
10 Hyknennosgie kucnots. AT® https://m.edsoo.ru/863e6d5c
bu6mmoreka [IOK
11| Hywnennossie kucnotet. AT https://m.edso0.ru/863e9214
12 Uctopus u MeToAbl U3y4E€HUS KIETKH. bubnnoreka [HOK
Knerounas Teopus https://m.eds00.ru/863e6e88
bubmuorexa [JOK
13 K=xn
€TKAa KaK LeJIOCTHAA )KUBas CUCTEMA https://m.edsoo.ru/863e9214
bubmuorexa [JOK
14 K=xn
€TKAa KaK 1eJIOCTHAS )KUBAsA CUCTEMA https://m.edsoo.ru/863e9214
CTpoeHHe PYKapHOTHUECKOM KIICTKH.
JlaboparopHas pabora Ne 2 «3yyeHue
CT OeIi-II/Iﬂ 1:(J'IeTOpK aCTeHI/Iﬁ )KI/II}BI:)ITHI)IX BI/I6J'II/IOTCKH HOK
15 p 5 5 13 ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TPHOOB 1 HAKTCPUH MO MHUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpENaparax u ux
OITUCAHUEY
16 CTpOoeHHE PYKAapUOTHUECKON KIETKHA bubmorexa [IOK
p yKap ’ https://m.eds00.ru/863e9214
17 CTpoeHrEe DYKAPUOTHUIYECKON KIIETKH bubmorexa [JOK
p yKap ’ https://m.eds00.ru/863e9214
bu6mmorexa [IOK
18 OOMeH BemeCTB uik MeTaGoH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
19 OOMeH BemeCTB uik MeTa60H3M https://m.edso00.ru/863e9214
20 dotocunHTe3. XEMOCHHTE3 bubmmorexa [IOK

https://m.edso0.ru/863e7¢98



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e7c98

bubmuorexa [JOK

21 | Porocunres. XemocuuTes https://m.edso00.ru/863e9214
99 HtoroBas koHTpoJIbHAs padoTa 3a 1 bubnmoreka [JOK
MOJIYroAne https://m.edsoo.ru/863e7aae
. bubnmoreka [JOK
23 Duepreruieckuii oomen https://m.eds00.ru/863e9214
24 DuepreTuueckuii oOMeH
bu6mmoreka [IOK
2 XK i .
> FISHCHHBIH HHICT KTCTKH https://m.eds00.ru/863e9214
26 JKu3HeHHbIN UK KIeTKU. [{enenue bubmuorexa [JOK
KJIETKA. MUTO3. https://m.edso0.ru/863e7dc4
Murto3 JlabopaTtopHas padora Ne 3
97 «HabmoneHne MUTO3a B KJIETKaX KOHYMKA 05 bubnnoreka [JOK
KOpEIIKa JIyKa Ha TOTOBBIX ' https://m.eds00.ru/863e796e
MUKpOIIpEnapaTax»
bu6mmoreka [JOK
28 b .
MOCHHTE3 Oeia https://m.eds00.ru/863e9214
29 buocunTtes 6enka. Peakius MaTpuyHOTO bubnmnorexa [JOK
CHHTE3a https://m.eds00.ru/863e9214
bu6mmoreka [IOK
30 T —
paHCIALIA — OHOCHHTES benka https://m.edso0o.ru/863e796e
bu6mmoreka [JOK
31 H —
CKIICTOUHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
32 | @opMbl pa3MHOXKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
33 Meiios bu6mmoreka [IOK

https://m.edsoo0.ru/863e7f4a



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK

34 | Metios https://m.edso00.ru/863e9214
becena no Texnuke 6€30MacHOCTH.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
35 kieTok. OmnonorBopenue. JlabopaTopHas 05 bubmuorexa [JOK
paborta Ne 4 «3yueHnue cTpoeHust https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
36  MnamBumyanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.eds00.ru/863e8436
37 I'eneTrka — Hayka O HaCJIEACTBEHHOCTH bubnuoreka [IOK
Y U3MEHYHBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HAceI0BaHUs
38  mpuzHakoB. MoHOTHOpHIHOE bubmorexa LHOK
https://m.eds00.ru/863e8878
CKpEIIUBaHHE
3aKOHOMEPHOCTHU HACJIEAOBAHUS
39  mpusHakoB. MoHOTHOpHIHOE bubmmorexa [OK
https://m.eds00.ru/863e9214
CKpELIMBaHUE
40 JurnbpuaHoe cKpemmuBaHue. 3aKoH bubnmnorexa [JOK
HE3aBHCUMOI0 HACJIeI0BaHUs PU3HAKOB https://m.edsoo.ru/863e89a4
41 Jurubpunnoe ckpeuBaHyue. 3aKoH bubnnorexka [JOK
HE3aBHCUMOI0 HaCJIeI0BaHUs IPU3HAKOB https://m.edsoo.ru/863e9214
CieruieHHOe HACJIeI0BaHHE MMPU3HAKOB.
JlaGopaTtophnast pabota Ne 5 «M3yuenue
42 pe3yIbTaTOB MOHOTHOPUIHOTO U 05 bubnuorexa [JOK

JUTUOPUIHOTO CKPEIIUBAHUS Y
Jp030(HITBI HA TOTOBBIX
MHUKpOIpenaparax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8c60

43 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
I'eneruka nosa. Hacnenopanue bubmuorexa [JOK

44 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e9214

45 Tect B paMKax NpOMEKYTOYHOM 1
UTOTOBOW aTTECTALIUU.

H3menunBocTs. Henacnencrteennas
n3MeHYnBOCTh. JIabopaTopHas pabora Ne
6. M3ydenue moauduKamoHHOM! bubnuorexa [JOK

46 1 0.5
W3MEHUYUBOCTH, IOCTPOCHUE https://m.edso00.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapHAIIHOHHOM
KpUBON»

HacnenctBeHHas ”3MEHYHBOCTb.

47 JlaboparopHas pabota Ne 7. «Ananu3 1 05 bubnuorexa [JOK
MyTalui y 1po30¢uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»»

bu6mmoreka [IOK

43 | I'eneruxa senoseia 1 https://m.eds00.ru/863e8d78

49 O6061enne no Teme «HacieacTBEHHOCTh 1 bubmmorexa [IOK
Y U3MEHYHUBOCTb OPTaHU3MOBY https://m.eds00.ru/863e9214
Cenekius Kak Hayka U mpotecc. MeToabl

50 | cemekun HOCTHmeZI:Is[ CGJ‘II;KIII/II/I paCTerIﬁ 1 bubmorexa HOK

https://m.eds00.ru/863e9214
Y )KHBOTHBIX

51 buorexHnonorus kak orpacip 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9214

OBUIEE KOJIMYECTBO YACOB I10 51 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KITACC

Kosaun4yecTBo 4acoB JIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Becena nmo rexuuke 0€30I1aCHOCTH. bu6mmoreka [IOK
1 .. 1
DBOJIIOLHS U METObI €€ N3YUEHUS https://m.edsoo.ru/863ea20e
5 Hcropus pa3BUTHS IpEICTaBICHUN 00 1 bubnnorexa [JOK
SBOJIIOIHU https://m.edso0.ru/863e9570
bu6mmorexa [IOK
M 1
3 HKPOIBOMOTIIA https://m.edsoo.ru/863e9cle
bu6mmorexa [IOK
4 MukposBosioNHs 1 https://m.edsoo.ru/863e9cle
5 [TonyAnus Kak 3JeMEeHTapHas eAUHULA 1 bubnnorexa [HOK
BUJa U BOJIIOLIHH. https://m.edso00.ru/863e99c6
6 [Tomynsmus Kak 3ieMeHTapHast euHUIA 1 bu6mmoreka [JOK
BHJIa ¥ SBOJIOIIH. https://m.edso0.ru/863e99c6
JIaGoparopnas padora Ne 1 «CpaBHeHne
7 B 01I3) 1o i)/IO (blz)HOFI/I‘IeCKOM ’ 1 1 bubmmorexa LIOK
a p y https://m.edso0.ru/863e99c6
KPUTEPUIO»
3 JIBroKymiye cuibl (3JeMeHTapHbIe 1 bubnnoreka [JOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
E 1
9 CTECTBEHHRIH OTOOP 1 €ro GopMmE! https://m.edsoo.ru/863e9ed0
bu6mmorexa [IOK
10 E I 1
CTECTBEHHRIH 0TOOP 1 €ro opME! https://m.edsoo.ru/863e9ed0
11 Pe3ynbpTaThl HBOJIIOLIUHU: 1 bubnnorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
BU1000pa3oBaHue.

https://m.edsoo.ru/863e9fde

Pe3ynbTaTel 3BOMIOLMY:

bu6mmoreka [IOK

12
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U httos://m.edsoo.ru/863e0fde
BUI000pa3oBaHue.
JlaGopaTopHnas pabota Ne 2 «Onucanue
13  nmpucnocobIeHHOCTH OpraHu3Ma U eé bubmorexa LHOK
P P https://m.edso00.ru/863e9fde
OTHOCUTEIBHOTO XapaKTepar»
14  HanpaBiieHHs B ITyTH MaKpOIBOJIFOIIUN bubmorexa HOK
P yt P t https://m.edso0.ru/863e9cle
15 Hanpasnenust u myty MakpO3BOJIIOLUA bubmmorexa [JOK
P yt P i https://m.edso0.ru/863e9cle
bubmuorexa [JOK
16  Heo6
CODPATHMOCTE SBOMIONHH https://m.edsoo.ru/863ead44
17 WcTopus xu3Hu Ha 3emiie U METObI €€ bubnuoreka [IOK
H3y4YEHUs https://m.edsoo.ru/863ead44
18 I'mnoressl NPOUCXOKACHUS KU3HU Ha bubnnoreka [JOK
3emiie https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie Mo spam 1 bubnuotexa [JOK
19
repruoiam https://m.edsoo.ru/863eabbe
PazButue xu3Hu Ha 3emMIie Mo spam U bubnunoreka [JOK
20
nepuoJam https://m.edso0.ru/863ea6be
21 OCHOBHBIE 3TaIlbl BOIIOLUU bubnnoreka [JOK
PaCTUTENBHOIO U ) KUBOTHOTO MHPA. https://m.edso0.ru/863ea8hc
[IpakTuueckas pabora Ne 1 «M3ydyenue
22  WCKOINAeMBIX OCTATKOB PACTECHUH H bubmorexa HOK
P https://m.edso0.ru/863ea8hc
KUBOTHBIX B KOJUICKIIHSIX)
23 CoBpeMeHHas cucTeMa OPTaHuIeCKOTo bubmmoreka [JOK



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

Mupa

https://m.edsoo.ru/863ea48e

Hroroas koHTpoabHas paboTa 3a 1

24
MIOJTYTOJIHE
bu6mmoreka [IOK
25 D
BOTIOLIA HICII0BEKa (AHTPOOrCHE3) https://m.edso0.ru/863eac2c
26 JBrokymue cuitbl ((paxTopsl) bubnnoreka [JOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
97 JBrxyuye cuibl ((haKTopsl) bubnnorexa [JOK
aHTPOIOTEeHE3a https://m.edsoo.ru/863ead44
28  OcCHOBHBIC CTaJIUU HBOJIIOIMH YCIIOBEKA bubmmorexa LOK
a H https://m.edsoo.ru/863ead44
29  OcHOBHBIE CTa/IUU HBOJIIOLNU YEIIOBEKA bubamorexa LOK
A H https://m.edsoo.ru/863ead44
UYenoBeuyeckue pacsl U MPUPOIHBIE bubnuorexa [JOK
30
aZanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
31 O6o06menue mo TeMe «Bo3HUKHOBEHHUE U bubmuorexa [JOK
pa3BUTHE )XKU3HU Ha 3eMiIey https://m.edsoo.ru/863eafec
32 Okounorus kak Hayka CpeJibl 0OuTaHus U bubnnorexka [JOK
9KOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
bu6mmoreka [IOK
33 AbGuoTiieckue GaxTops. https://m.edsoo.ru/863eafec
Jlaboparopnast pabota Ne 3.
34  «Mopdonoruyeckre 0cOOEHHOCTH bubmmoreka LIOK
P N https://m.eds00.ru/863eb10e
pacTeHHii U3 pa3HbIX MECT OOUTAHUSY.
Becena o TexHuke 6€30mMacHOCTH.
35 JlabopaTtopHas pabota Ne 4. «BnusiHue bubnuorexa [JOK

CBEeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK

36 b
HOTHHECKHE (aKTOPEI https://m.eds00.ru/863eb348
37 DKOJIOTMYECKUE XAPAKTEPUCTUKHI bubnmoreka [JOK
MOMYJSUN https://m.edso0.ru/863eb348
[Tpaktuyeckas padora Ne 2 «IToxcuér
38 IUIOTHOCTH HOITYJIALAN PAa3HBIX BUIOB Enbmiorexa IOK
v oty P https://m.eds00.ru/863eb348
pacTeHHiD)
bu6mmoreka [IOK
39  CooOmiecTBa OpraHu3MOB — OHOIIEHO3 httos://m.edsoo.ru/863eb46a
bu6mmorexa [IOK
4 _
0 Coobmecta oprasHsMOB — OHOUCHO3 https://m.edsoo.ru/863eb46a
41 DKOJIOTHYECKHE CHCTEMBI (IKOCHCTEMBI) bubmorexa HOK
https://m.edso0.ru/863eb46a
42 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) ngs?;;?:;zgﬁg%eb%a
43 TecT B paMKax MpoMexXyTOYHOMN bubnnorexka [JOK
HWTOrOBOM aTTeCTalluu https://m.edso0.ru/863eb5fa
44 OCHOBHBIC TIOKa3aTEIN YKOCUCTEMBI. bubmuorexa [JOK
DKOJIOTHYECKUE TUPAMUJIBI. https://m.edsoo.ru/863eb5fa
bu6mmoreka [JOK
4 i .
> CBoficrBa skocncTeM. Cykueccus https://m.eds00.ru/863eb348
bu6mmoreka [IOK
46 II
PHPOJHBIE SROCHETEME! https://m.eds00.ru/863eb348
bu6mmorexa [IOK
47 A
HITPOTIOTEHHBIE SROCHETEMH https://m.edso00.ru/863ebb5e
48 buocdepa — rinobdanpHas sxocucreMa bubnnoreka [JOK
3emin https://m.eds00.ru/863ebd16
49  3aKOHOMEPHOCTH CYIIECTBOBAHUS



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

ouocdepsr

UYenoseuecTBo B Onochepe 3eMiaun

50 CocylecTBOBaHNE IPUPOILL U 1 Bubmorexa ITOK
yit PHpOA https://m.edsoo.ru/863ebale
4eJI0BEUECTBA
51 O6006mmenue Tembl «Coo011ecTBa 1 1 bubmuorexa [JOK
3KOJIOTHYECKUE CUCTEMED) https://m.edsoo.ru/863eb348
OBUIEE KOJIMYECTBO YACOB I10O 51

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb348

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

Kon
NMpoBepPsSIEMOro
pe3yJbTara

10 KJIACC

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

CdhopMHUpOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUM B CHUCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B DPa3BUTHE
Ouosoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH 4YeJIOBEKa JUIsl pelleHus

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMEOCcTa3 (CaMOperyJysius), YypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMpPOIYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHe TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
yueHus: (0 LIEHTpaX MHOroo0Opasus U INPOUCXONKICHHS KYJIbTYpPHBIX
pactennii H.M. BaBuiosa), onpenenars rpaHUibl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HaOmro/IeHNEe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3anus W TMPOBEJICHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MONYYEHHBIX PE3yNIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMGHI/IC BBIACIATH CYHIGCTBCHHI)IG HpI/ISHaKI/I BI/Ip}’COB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OHOKJICTOYHBIX 158 MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOILIECCOB OOMEHAa  BEINECTB U
MpeBpallleHUs] 3HEPruu B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO U
SHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OHHO}IOTBOpeHI/Iﬂ, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I}IyaHBHOFO pa3BI/ITI/I${

opranusMa (OHTOTeHE3)

YMmenue MNPUMCHATH TOJIYUYCHHBIC 3HaHUA JJI 00BSICHEHUS




OMOJIOTMYECKUX MPOIECCOB U SBICHHM, JUIS MPUHATHUS MPAKTHUECKUX
peleHHii B MOBCETHEBHOMN KHM3HM B LIEJSIX o0ecrieyeHns 6€301macHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSl OKPYIKAIOIINX JIFO/ICH, COOIIOCHUS HOPM
rpPaMOTHOTO TOBEJCHUS B  OKPYXKAIOUIEH NPUPOIHOH  Cpene;
MMOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHIKEHHH
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJja4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXEMbI MOHOFI/I6pI/I,I[HOFO CKpCUIMBAHUA JJIA npeaACKasaHus

HACJIEA0BaHUs IPU3HAKOB Y OPraHU3MOB
YMeHue BBINOJNHATH J1a0OpAaTOPHBIE U MPAaKTUYECKUE padoThI,

coOnrofarh mpaBwia Npu paboTe ¢ y4eOHBIM U JIaOOPATOPHBIM

o0opynoBaHuEM

YMeHHne KpUTHYECKH OLEHHBATH W MHTEPIPETUPOBATH HH(POPMAIIUIO
OHMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJIEIOBaHUII B OMONOIMH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHue co3naBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHMS,
000011251 6MOJIOTrHYECKYI0 UHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATHUHBIN arrapar OnoJIorun

11 KUIACC

Kon
NpoBepPsIeMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 0o1ero o6pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MeCTe M POJM OMOJOTMH B CUCTEME
HAy4YHOT'0 3HAHHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHON KapTHHBI MUpPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQ/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (QyHKIMOHAIBHOW TPaMOTHOCTH 4YeNlOBeKa MJISi PELICHHS

JKU3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJEpKaHHE OHOJOTHYECKHMX TEPMHUHOB H
TIOHSATUN: BUJI, TOMYJSIIUS, TeHOMOH, SBOIIONHUS, ABUKYIINAE CHIIBI
(dbakTops) SBOJIOIINH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, HKOCUCTEMA,

NpOAYHCHTHI, KOHCYMCHTBI, PECAYLCHTHI, Ja(0041 IIUTaHuA,




9KOJIOTHYECKasi MUpaMuia, OMOreoleHo3, buocdepa

YMeHnue uznaratb OMOJIOTHYECKHE TEOPHUH (SBONMIOIMOHHAs Teopus Y.
JapBuHa, CHUHTETHYECKAas  TEOpUsl  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apojpbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHuid u mytei sBosonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI — HUX

IMPUMCHUMOCTH K JXKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJAaMHM HAy4YHOTO TIO3HAHUS B OHMOJIOTUH
(Habmo/ileHre W ONMMCAHUE JKHUBBIX CHCTEM, INPOLIECCOB U SIBIICHHIA;
opraHu3anysi M IpOBEACHHE OMOJIOTMYECKOTO  3KCIEPUMEHTa,
BBIIBIDKGHHE ~ TUIIOTE3bl;  BBIABICHME  3aBUCHUMOCTH  MEXIY
HCCIIEyEMbIMU BEJIMYMHAMU, OOBSICHEHHE IOJYyYEHHBIX PE3YJbTaTOB,
HCIIOJIb30BAHHBIX HAy4HBIX IIOHATHUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU ITOJTYUCHHBIX pe3y.]'ILTaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, IMONYJISIIHNA, HPOAYICHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OHOreOLIEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJIC/ICTBEHHOM U3MCHYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JCHCTBUS DKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3MBEI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOIIOTCHHBIX
M3MEHEHUN B DKOCHCTEMAX CBOEM MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOre0OXMMHYECKUX IIUKIOB B Ouochepe

YMenune MNPUMCHATH ITOJIYYCHHBIC 3HaHUA JJIsL 00BICHEHHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHUM, U MPUHATHUS NMPAKTHUECKUX
peleHuii B MOBCeTHEBHON KHU3HM B LIEJSX oOecrieyeHHs 6€301MacHOCTH
CBOETO 3710POBbsI U 3/10POBbsI OKPY’KAIOILIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJE;
MIOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTUH /17151 pallMOHAIBHOTO IPUPOA0IOIb30BAHUS
VYMeHue pewiath 3J€MEHTapHble OMOJOrMYECKHE 3a/lauM, COCTaBIAThH
CXEMBI IEPEeHOCca BEIECTB U PHEPTUHU B 3KOCHCcTeMax (IeTH MUTaHUS)
YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue paboTsl,
coOnrofaTh mpaBwia Mpu paboTre C y4eOHBIM U JIAOOPATOPHBIM

obopynoBaHuEM

YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOrMYECKOTr0 COJEpKaHusl, BKIIOYAIOIIYIO ICEBIOHAYYHbIE 3HAHUS

U3 pa3nuuHbIX UcTouyHNKOB (CMU, HaydHO-TIONYJIsIpHBIE MaTepUabl);



paccMarpuBaTth rI100aNbHBIC 9KOJIOTUYECKHE poOIIeMbI

COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO

10

YMeHue co3znaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COOOIICHUS,
000011ast OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouonoruu




Kon

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

buonorus xak Hayka

11

buonmoruss — Hayka o xwuBOM mupupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpEMEHHOM Hay4yHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Mertoabl Mo3HaHMS KUBOM NHpUpPOAbI (HAOIOAECHUE, SKCIEPHUMEHT, ONUCAHMUE,
U3MEepeHue, KiaccupuKalus, MOJEINPOBAaHUE, CTaTUCTHYecKas oO0paboTka
JTAHHBIX )

JKuBble cucTeMBl U UX OpraHu3aLus

XKusble cucrtembl (6uocucTeMbl) Kak IMpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpa3ue

YpoBHH OpraHu3aliid OHMOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIICTOYHBIH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBbI: MAaKpPO3JIEMEHTHI,
MUKpO3J7eMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKIMM BOIbI U

MHUHCPAJIbHBLIX BCIICCTB B KIICTKE. HO)II[Cp)KaHI/IC OCMOTHYECKOro Oananca

benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMbleE M 3aMEHUMBIE AMHMHOKHUCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHe cBoiicTBa OenkoB. buonornueckue
GbyHKIIHN OEIKOB.

depmeHTHl — Ouojoruueckue kartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas croenuuuHoctb. KodepmenTtsl. Burtamunbl. Otnnuus

(hepMEeHTOB OT HEOPTAHHUECKUX KAaTaIH3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIHOKO3a, pubo3a u Je30Kcupubo3a), aucaxapuibl
(caxapo3a, JnakTo3a) W TMOJMcaxapuabl (Kpaxmasl, TJIUKOTE€H, IEJUTI0I03a).
buonorndeckue GyHKIUHU YIII€BOIOB.

Jlununel:  TpUrAMLEpuAbl,  crepounsl,  Qochomunuasl.  'mapopuibHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkumu JgunuaoB. CpaBHEHHE

YrijIeBOJ40B, OCIIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

3.5

Hyxnennoseie kucnotel: [JHK n PHK. Hykneotnael — MOHOMEPBI HYKJIIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. Metoasl HU3YUCHUS KIICTOK




3.6

Knerka kak nenoctHas sxuBas cucrema. OOuiye MpU3HAKH KIETOK: 3aMKHYTas
HapyxHas meMmOpana, monekynsl JJHK kak renmermyeckuid ammapar, cucrema

cuHTe3a OeJika

3.7

3.8

Tunel KJIETOK: dyKapHOTUUYECKast U IpokapuoTtuyeckas. OCOOEHHOCTH CTPOEHUS
mpokapuoTHuecko  kietku. Kierounas crenka  Oakrtepuit.  CTpoeHue
AYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, *UBOTHOU M

IpuOHON KIIETKU

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, IJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ cBoiicTBa U pynkimu. L{utonnaszma u eé
opranouipl. OTHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: JHIOIIa3MaTHYecKasi CETh
(OIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJAPUH, IIacTuabl. [IponcxoxkieHne MUTOXOHJIPUNA W IUlacTHI. Bumabl
wiactu. HememOpaHHBIE OpraHOHWIBI KIETKH: PUOOCOMBI, KJICTOYHBIA LIEHT,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxirouenus

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: sifepHas 000J0uKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKC
H(HSH@I[CHTCJ’IBHOCTB KIICTKH

OOMmeH BemiecTB, WM MeTa00au3M. AcCUMUIANNS (TUIACTUYECKHH OOMEH) H
TUCCUMMIIALMSA (PHEPreTHUECKUH OOMEH) — JIB€ CTOPOHBI E€AMHOIO Ipolecca
Metabonu3ma. Turbl oOMeHa BemecTB: aBTOTPOGHBIA U TeTepoTpodHbid. Posb

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

®dortocunTte3. CBeroBas U TeMHOBas ¢a3wl poTocuHTe3a. Peakunu porocuuTesa.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3UpyIolue OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

4.3

4.4

4.5

DHepreTU4eckuii oOMeH B KJeTKe. PaciiersieHne BeIIeCTB, BBIJCICHUE W
aKKyMyJIMPDOBaHHE OHHEPrUM B KIETKE. OTambl HSHEPreTHUYECKOro oOMeHa.
I'muxonus. bpoxkenne u ero Buabl. KuciaopoaHoe OKHCIIEHHE, WA KIETOYHOE

npixaHue. DPGeKTHBHOCTh SHEPTeTUYECKOr0 0OMEHa

Peaxiiun marpuunoro cunTesa. ['enernueckas uadopmarus u JJHK. Peanuzammst
reHeTuyeckol unHpopmanuu B kieTke. ['eHeTHMYecKMi KOA W ero CBOMCTBA.
Tpanckpunuus — marpuunbslii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsle ¢opmbsl xu3Hu — BHUpychl. Mcropusi otkpsitust BupycoB ([I.U.




5.1

WBanoBcknii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATENBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHH, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoreka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUMA
Pa3zmHOXeHMe U HHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiICTKU. MHTepdaza u MUTO3.
[Tpoueccrl, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUYIHOTO
cuareza JIHK. Crpoenume xpomocoM. XpoOMOCOMHBI HabOp — KapHOTHIL.
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS W HHAWUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum mutos3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

5.2

5.3

5.4

@opMbl pa3MHOXKEHHsI OpPraHHW3MOB: Oecrioyioe U MosioBoe. Buabl Gecrnosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAHME OJHO- M MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUSA OT OECIO0I0ro.
Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIX MeHo3a.
IloBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonoruueckuit cmpicia u

3HaAUCHHUE Meio3a

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKele3bl: CEeMEHHUKH U SUYHUKU. OOpa3oBaHHE M PAa3BUTHUE MOJIOBBIX KIIETOK —
rameT (CriepMatro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMmaro3onioB. Omnonorsopenue. [laprenorenes

5.5

6.1

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Drarbl SMOPHUOHATILHOTO PAa3BUTHUSL Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpronansHOe pa3Butue. TUIbI
MIOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HEmpsiMoe (IMYMHOuYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE
YPOZCTBa.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,

CTaIuu pa3BUTUIA
HacnengcTBeHHOCTh M U3MEHUUBOCTD OpTraHnu3MOB

[Ipenmer u 3apaun reHeTUku. Mcropus pa3BuTus reHeTUKUA. BKitag pocCUMCKUX
U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. METoNbl TEHETUKH

(TuOpUAOTOTUUECKHH, UTOT€HETUYECKHU, MOJICKYJIIPHO-T€HETHIECKHUT ).



OcHOBHBIC TeHETHYCCKUE MOHATUS. | cHeTHYeCKas CHUMBOJIMKA, UCIIOJIB3yCMas B

CXeMax CKpeLIUBAHUI

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, YycTaHOBJIeHHbIe [. MeHnenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
nokosneHus. IlpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
['unoresa uncrotTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTN4eCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEE
ckpeuuBanue.  Mcmnonp30BaHME — AQHANM3UPYIOLIETO  CKPEUIMBAHUS IS

OIIPECACIICHUS I'€HOTHUIIA ocobu

CueruieHHOE HacienoBaHue npuzHakoB. Padota T. MopraHna 1o crenjieHHOMY
HacleIoBaHUIO TreHoB. Hapymienwe creruieHus TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEeIeNeHHe TMojia. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMmeTHble opranu3Mbl. HacimemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HACIICICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapualmoHHBI psag U BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoM4eCTBEHHBIE U Ka4eCTBEHHBIE

MIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHOW H3MEHUYUBOCTH

HacnencrBennasi, wiM TeHOTHUNMYECKas, W3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTalnnoHHas u3MeH4MBOCTh. Kiaccupukamus MyTauuid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluii. MyrareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacIeACTBEHHON n3MeHunBoctu H. 1.

BasusioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOIbl TEHETHUKH
4eJI0BeKa: TreHEeaJIOTUYCCKHI, OJIM3HEIIOBBIN, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThudeckuil. CoBpeMeHHOE OmpeaeNieHUue
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCJIE C
momompio III[P-amanu3a. HacnencrBeHHble 3a0oiieBaHUS dYeIOBEKa: TEHHBIC
0ose3Hu, 0O0JIE3HU C HACIICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTanuu. [IpUHIUIBI 370pOBOTO
oOpa3a KW3HU, JUATHOCTHKH, NTPOMUIAKTUKA U JIEYCHHS] TEHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIBTHPOBAHUE. 3HAUYCHUE MEIUITUHCKON

TFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH IT'CHCTUUCCKHUX 3a00JIeBaHUH YeIOBEKa



Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHHui. LIeHTpbl MPOUCXOXKICHHS TOMAIIHUX >KUBOTHBIX. CopT,
opo/ia, IMTaMM

CoBpeMeHHbIE METO/ABl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBHIX IJTUHUH.
I'ereposuc, niu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanéunas rulpuamszauus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIydYeHUE TOJHUIUIONA0B. JIOCTHIKEHMSI CEJIEeKI[MM PACTEHHM, >XUBOTHBIX W

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanua pexomOuHaHTHOM JIHK u Ttpancrennsix opranmsmon. Kierounas
nwxeHepus.  Kinerouynele  KyJabTypbl. MEKpPOKIOHAJIBHOE  PAa3MHOMKEHHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermdecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KITACC

Kon

11

1.2

IIpoBepsieMblii 3JIeMeHT co/lep:KAHUSA
DBONIOIMOHHAs OHOJIOTHS
DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CugnerenbcTBa  3BoMOLMHU.  [lajeoHTONOrMYeckue:  MOCIENOBAaTENIbHOCTD
TOSIBIICHHSI BHJIOB B MAJICOHTOJIOTUYECKON JIETONMHUCH, TEepPEeXOAHbIe (HOPMBI.
buoreorpaduyeckue: cxoactBo W paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbBIX BUIOB
M03BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJOIMYHbIE, AaHAJIOTUYHBIE,
pPYIMMEHTapHBIE OPTaHbI, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKMX MyTell y Bcex
OpPTaHU3MOB
OpomononHass  teopuss Y.  JlapBuna. IIpeanocbulkm  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHUJIBI 3BOJIOLMU BHUIOB 1O [lapBuHy (M30BITOUHOE
pa3sMHOXKEHHE TP OTPAHUYCHHOCTH PECypPCOB, HEOIpeaeNéHHasT H3MEHIHBOCTD,

60pb0a 3a cylecTBOBaHUE, ECTECTBEHHbIH 0TOOD)

1.3

Cunrernueckast Tteopust sBomtouuu (CTD) u  OCHOBHbIE €€ TOJOXKEHHUS.




MuxkposBomtorus. [Tomynsmnus Kkak eTMHAIA BUAA U SBOJTIOINUN

14

1.5

JiBuwkymue cuibl ((GakTopbl) SBOJIOLMHM BUIOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llomymsiMoOHHBIE BOJNHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonuii GaxTop
sBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT,  OpraHU3MOB KaK  pe3yibTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U UAHOANANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (POPMBI BUI000pa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

MakposBomroriust.  Popmbl  3BoNOLMHU:  (DUIIeTHYECKas,  JMBEpPreHTHas,

KOHBEPIreHTHAA, napaijiciibHasi. HeO6paTI/IMOCTB 3BOJIFOLINH

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

2.2

2.3

JloHayuyHble TIpPEACTABICHUS O 3apOKIEHUU KU3HU. HayuyHbple TIHUIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emsie: abuoreHe3 M MaHCHEpMUA. XUMUYeCKas
SBOIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKOW HBOJIIOIUH.
Hauanpabie sTanbel Omosormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. cDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXUBBIX OPraHu3MOB

Pa3Butne xusHu Ha 3emiie mo spaMm M nepuogam. Karapxeill. Apxelckas u
nporepo3oiickas dpel. Ilameosolickas 3pa W €€ TNEpHOIbl: KEMOPUMCKUH,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mepuoabl:  MAICOr€HOBBIA,  HEOTECHOBBIN,
aHTPOIOT€HOBBIN. XapaKTepUCTHKA KJIMMara M TEOJOTHYECKUX IPOLECCOB.
OCHOBHBIE 3TaIbl 3BOJIOLNN PACTUTENBHOIO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMid M JXKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MoOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxkeHue -HBoMoIMH. (OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB

2.4

2.5

OBonronus 4ejaoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTHe NpeICTaBIEHUN O
MIPOMCXOXACHUN YeloBeKa. MeToabl u3ydeHHs aHTpororeHesa. CxoictBa u
pa3nuuus 4eJIoBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JiBmxymue cuisl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHUUBOCTh U
€CTeCTBEHHbII 0TOOp. OOmIecTBeHHBIH 00pa3 »XU3HH, W3TOTOBIIEHHE OpPYIUi

TpyZia, MBIIUICHHE, PEYb

OcHOBHBIE CTaui W BCTBU OBOJIOIHMU UYCJIOBCKA: aBCTPAJIOMUTCKHU, Yemosek




yMenbid, YenoBek mnpamoxondmuii, YenoBek HeaHaepTanbCKui, YemoBek
pa3yMHublid. Haxoaku HMCKOMAaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUsSA, 00JacTb

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

2.6

3.1

3.2

Yenoseueckue pachl. OCHOBHBIC OOJIBIINE PACH: €BPOICOHIHAS (€Bpa3uiicKasi),
HErpo-aBCTpaJIONIHAS (3xBaTOpHUanbHas), MOHT'OJIOUAHAS (a3marcko-
amepukaHnckas). UepTol mpucnocoOIeHHOCTH MPEICTaBUTENEH YETIOBEUECKUX pac

K YCIIOBHSIM CyLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
Opranu3Mbl 1 OKpyXarouias cpeaa

DKOJIOTHSl KaK HayKa. 3aJladyd M pas/ielibl SKOJOTUU. METoabl 3KOJIOTHYeCKUX
UCCIIEIOBAaHMA. DKOJIOTHIecKoe MUPOBO33peHre. Cpenibl 0OUTaHMsI OpPraHU3MOB:
BOJIHAsI, HA3EMHO-BO3/IYIITHASI, TOYBCHHAS, BHYTPHOPTaHH3MEHHAS

Okonoruueckne  (aktopel.  Knaccudukamumss  skonmormdeckux — (HaKTOpOB:

a6I/IOTI/I‘leCKI/IC, OHMOTHYECKHE U AHTPOIIOI'CHHBIC. HeﬁCTBHC OKOJIOTHYCCKHX

(hakTOpOB HA OPTaHU3MBI

3.3

AOunotudeckue (GaKToOpbl: CBET, TEMIeparypa, BIaXHOCTh. DoTomeproan3M.
[IpucnocoOnenuss OpraHU3MOB K  JCHCTBUIO aOMOTHYECKHUX  (haKTOPOB.

buonornueckue PUTMBI

3.4

3.5

4.1

buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpEHIUS,
XHUIIHAYECTBO, TAPA3UTHU3M, MYTyaJu3M, KOMMEHCAIH3M (HaXJICOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEUTpanu3M. 3HaueHHe  OUOTHUECKUX

B3aMMOJICHCTBHI JIJIS CYIIIECTBOBAHUSI OPTAaHU3MOB B MPUPOIHBIX COOOIIECTBAX
DKOJIOTHYECKHE  XapaKTEepPUCTUKH  momyisiud.  OCHOBHBIE — TOKAa3aTeNH
MOMYJISIIIUKA: YUCIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murparys. JJnHaMruKa 9UCIIEHHOCTH TIOMYJISIIIAK U €€ PeTYIISsIIHs

Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI

CoobmectBO opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHI0Bas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanThl. CBs3UM B

OHoIIEeHO3€E

4.2

Okonornyeckue cucreMbl (9kocucrembl). Ilonarue 006 »dKkocucteme U
ouoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IMPOAYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB 1 NOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBble) ypOBHU O3KocHcTeMbl. [luieBble 1Liemu W CETH.
OcCHOBHBIE TOKa3aTeNd HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUAPAMUJBI:  TPOAYKIIMH, YHUCICHHOCTH, Ouomacchl. (CBOWMCTBAa OSKOCHCTEM:

YCTOﬁqHBOCTB, CaMoOperyJianusi, pa3BUTHUC. CYKLICCCI/IH



4.3

4.4

4.5

[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMAa XBOMHOTO WU
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMBI.
Buonornveckoe n X034HCTBEHHOE 3HAUYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilunBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panuibl, coctaB M CTpyKTypa
ouocdepsl. Kupoe BemecTBo M ero ¢GyHkKiuu. OcoOeHHOCTH OMocdephl Kak
ro0anbHOM 3KOCUCTeMBl. J[MHamMuuyeckoe paBHOBeCME W oOpaTHas CBA3b B
ouocdepe. KpyroBopoTel BemiecTB M OHOTC€OXMMHUYECKHE IUKIIBI AJIEMEHTOB

(yrnmepopa, azora). 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITU

YenoBedecTBo B Omocdepe 3emim. AHTpOINOTreHHBIE M3MEHEHHS B Ouocdepe.
['moGaibHbIE IKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOAHBIMH pecypcaMu U UX

HUCIIOJIBb30BaHUC. [[OCTI/I)KGHI/IH OMOJIOIHHU U OoXpaHa IIpUupoabl
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