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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oOmrero oopazoBanusi B Poccuiickoit denepaiinu, a Takke MOJI0XKEHUS 0 crienuduke
Ovonoruu, €€ 3HAYEHWU B T[O3HAHMM IKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61oI0rUM JAET NMPEACTABIECHUE O LENsIX, 00 001el cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT 0 MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOro MarepHala ¢ ydéToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM OO0pa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMONI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM U TMPEIMETHBIM pe3yjbTaTaM oOOydYeHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUEOHBIX JEHCTBUM OOYydYaloIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HW3y4YeHHHM Ouosioruu, Onaromapss yemy B HeH
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze XKU3HM U OEpeKHbIM OTHOIIEHHWEM K OKPYXalollell MpUPOIHON cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOIIEH NMPUPOJHON Cpele, aHaIn3a BIUSHUS XO35MCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHUMaHHMS K MPUKIATHON HAMpaBIEHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIeUeHHUs YCIIOBUH JUISI peLICHHUS



OJTHOM M3 aKTyaJIbHBIX 3aJa4 IIKOJIBHOTO OMOJIOrHYECKOro 00pa3oBaHus, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMUPOBAHUE y OOYyYarOIIMXCs IMPENCTAaBICHUM O
HAyYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3allMA W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  Npupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPaMOTHOCTH, HAaBBIKOB 3/J0pOBOTO M 0e30macHoro obpasa
KU3HM, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOILICHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUs UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHUs,  COLUAIHU3ALIU
oOyuatomuxcs. M3yyenue 61oiaoruu o0ecnedrnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBWIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOTO B Iporpamme 1o
OHOJIOTUH.

OT10op conepxanust yueOHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKpY’Karollel MPUPOAHOM cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMU
3aHHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BaHUs.

CTpykTypupoBaHHE COAEpX)aHUs Y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEYIOUINE COAEPKATEIbHbIE TMHNN: «bruonorus Kkak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpPraHUYECKOTO MHUpPay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Lens m3yuenuss yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOr0 paHra © NpuoOpeTeHHe yMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/]1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIaX, CIY>KaIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAaHMsI, CTPOCHUH, MHOTO00pA3Ui U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIW3a JaHHBIX O MYTAX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJ0B K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHSI OPTaHU3alUY;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUH M OMBITA, MOJYYEHHBIX TPU U3YUEHUHU
Onooruy;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 1JI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIEICTBUIA CBOEH AESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHWE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
cocTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HaYYHbIE TIPEIMETHDY.

Jlist m3ydenusi OMoa0ruu Ha 6a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHms
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HeneMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, ITUKON, SCTETUKON U MPaABOM.
Ponb Ononoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONIMCAHMUE,
U3MepeHue, KilacCupUKalus, MOJETUPOBaHUE, CTaTHUCTUYEeCKas o0padoTKa
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IMYHBIX METOAOB MpHU
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaenb moJiekyibl JIHK.

Tema 3. Xumuuyeckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMWUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpabHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMWHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — Onosornueckue KaranuzaTopbl. CTpoeHue pepMeHTa: aKTHBHBIN
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. OTaudus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W MoJucaxapuiabl (Kpaxmaj, TIJIMKOTEH, IEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (Qochomunuasl, crepouasl. [HaApOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie xkucnotrel: JHK wu PHK. Hykmeornasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KIICTKH.

Kietka kak nenoctHas xuBas cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTasl
HapykHasg memOpana, Moiekynbl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTHueckas U mpokapuotudyeckas. OcoOEHHOCTH
CTpOEeHHUs TpoKaproThyeckor kieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[TOBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{utomnnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapart [onbmxw,
nn30cOoMBbl.  [lomyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1actun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJM, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOU/I0B KJIETKU. BKirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas o000JIoUuKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBanu, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeieieHne XUMUYECKUX JJIEMEHTOB B HEKUBOU IPUPOAEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuoamdeckass Tabnua XUMHYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocnunTes Oenka», «CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOeHUE >KMBOTHOW KIIETKH,
«CTpoeHrEe pPACTUTENBbHOM KIETKW», «CTpOEHHE NPOKAPUOTHUECKOU KIIETKH,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

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

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonm3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPruM B NOHUMAHUU
MeTaboJu3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBINA U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (OTOCHHTE3 U CIOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
YKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUHU B KIIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nukomnms.
bpoxenne u ero Buipl. KucClnopogHOe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JIHK.
Peanuzauus reHetmueckoil nH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuubli cuHTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. H.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KXWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedurura gyenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpummmsi, peBepraza u  uHTerpasa. lIpodumakTrka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenune JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIETKu», Mojeb cTpykTypsl JTHK.

Tema 5. PazmHoOXkeHHe M HHAUBUAYATbHOE PA3BUTHE OPTraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI Pa3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aromnTo3.

dopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJI€HWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpouecchl, MPOUCXOIAIINE HA CTagusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeie xeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30uj, SIMIEKIeTKa) — CHepMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouioB. OIuIog0TBOpEHHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisiius, opraHorene3. [loctomOpuonanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTH: TMPAMOE, HEmpsMoe (JTUYMHOYHOE). BrnusHue



Cpelbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumet 1 cxembl: «DopMbl Pa3sMHOXKEHHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOMINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOWIETO», «SIHIeKIeTKka MieKonuTaromero», «KapuoknHes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIEJNb-alIUInKauus «J/leneHue KIEeTKn», MOJEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENaparax».

Tema 6. HaciieicTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mictopus pa3BUTHs reHETUKU. Posb nutonorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHETHKH (TUOPUAOIOTHYECKHA,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIEHHbIE . Menaenem.
MonHorubpuiHOe CKpelMBaHUe. 3aKOH eAuHOOOpa3usi THOPHUIIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIVICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIBaAHUS
JIJISL OTIPEICJICHHS TEHOTHIA OCOOHU.

CuernnieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHne ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpUS HACIEACTBEHHOCTH. | €HETHUECKHUE KapThl.



['enetuka moyia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

W3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KojnuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalrmoHHas U3MEHUNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUUYMHBI MyTauuii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECAIOTHUYCCKIM, OIM3HCI[OBEIN, IINTOTCHETHICCKUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comartnueckue u TreHepaTuBHbe MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETHUYECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBa», «3aKOH PaCUIEIIEHUS U €70 IUTOIE€HETUYECKAsl OCHOBA», «3aKOH YHCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTHUeCcKne
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKa», «[ eHeTnka mosa», «3aKOHOMEPHOCTH
HACIIEJIOBaHUsI, CLUEIUICHHOTO C ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uzsmeHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-daktopay, «I'eHeTnka rpyIm KpoBu», « MyTalluOHHAsI ”3MEHYUBOCTHY.

O6opynoBanue: MojAeIU-anIIuKamu «MOHOTHOPUIHOE CKpEIUBAHUE),
«Hemonmunoe momuHupoBanuey, «JlurnbpumHoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jpo3zoduinay (Hopma, MyTaruu GOpMbI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlabopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAnuUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOIO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHaIM3 MyTanuid y Ipo30¢pHuIsl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Ipolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIMS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI © MHOTO00Opa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHHSI JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIuU. MaccoBbIil 1 MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUM U KUBOTHBIX. OIEHKa JKCTepbepa. bIM3KOpOoICTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojay4yeHue
HOJITIONIOB. JIOCTHKEHUS CENEKIIMA PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpPHUS. ITaIbl
co3ganusi pexkomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounbsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosembl. MO -  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnuupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS W MHOTro0Opasus
KYJbTYPHBIX pacTeHuit», «llopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0beKTh OHOTEXHOMOTHM», «KileTouHble KyIbTypBl H
KJIOHUpOBaHKe», « KOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Okckypcust «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JAOOPaATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOoMOHHAsE OHOJIOT M.

[TpennochlIKM BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMOJOrMM. BiusHuEe 3BOIIONMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJIHBbIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznuune ¢payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUlKM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuMEe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeEIEHHAasT W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkposBosorus. [lomynsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
IpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsilMOHHBIE BOJHBI M Aperd
reHoB. M3oinumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisgiomuii Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoLUHU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonmorusi. PopMbl  IBONMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HeCleUHATM3UPOBaHHbIX NpeakoB. IIporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kopanescknii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTne opraHnueckoro Mupa Ha 3emiiey», «3apoabliu

MO3BOHOYHBIX  JKHBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOopbOBI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB paCTEHUID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyrtannoHHas

U3MEHUYUBOCTHY, «Apomopdo3b», «Uaunoamantanum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OO6opynoBaHuE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoJuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJICHUN y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
HUCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenb anmumkauus «llepekpéct
XpPOMOCOM», BIIaXKHBIE ITpenapatsl «PazButne HacekoMoroy, «PazBuTue Jasarymkm»,
MuKponpenapar «/Ipozoduia» (HopMa, MyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHIECKOMY
KPUTEPHUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHaydHble TpEACTaBICHUS O 3apOXKICHHHM XKWU3HU. HayuHble THUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emse: aOuoreHe3 M TaHCIepMus. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hun Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUKUCKUH,
OPAOBHUKCKHH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPONOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE TaIlbl
HBOJIIOIIMU PACTUTEIBHOTO M JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHKA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHui o
MPOUCXOKICHUHM YeJIoBeKa. MeTronbsl HW3ydeHusi aHTponoreHesa. CxoncrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3MEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOuIecTBEeHHBIN 00pa3 KU3HU, M3TOTOBJICHHUE OPYAU
TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsMoxoasuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pazymHbI. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00IacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

Uenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUJIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. ENMHCTBO 4YeIOBEYECKHUX pac.
Kputuka pacusma.

JemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBenme ConaHEeUHON cHUCTeMbl», «Pa3BuTihe
opraHuueckoro wmupa», «PacturenpHas kieTka», <«KuUBOTHas  KJIETKa»,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4YelIOBeKa», «llpeBHelmue moan», «peBHue moan», «llepsbie
COBPEMEHHBIE JIOIN», «HeT0BeUeCKUe pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxkaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOumiia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekiuusa «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue UCKOMAaEeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:KaoIIas cpeaa.



DKOJIOTHSI KaK HayKa. 3afaud ¥ pa3aeibl SKOJOTHH. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TeMIlepaTypa, BIaXHOCTh. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buoTtnueckue ¢paktopsl. Buibl OHOTHYECKUX B3aMMOCHCTBHUIN: KOHKYPEHIINS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomepanusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBHM [Js CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IMPUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsaius.

JlemoncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpenbl 0OMTaHUS
opranuzMoBy», «®Potonepuonnusm», «llonmymaunm», «3aKOHOMEPHOCTH pocCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUe padoThI:

JlabGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas pabota Ne 2. «IlocyéT NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumieBas). Buasl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornuecknue cuctembl (dkocucteMsbl). [loHaTne 00 »skocucreme W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B SIKOCUCTEME.
Tpoduyeckue (numieBsie) ypoBHU 3kocucTeMbl. [TuieBsbie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MNHPaMMIIbL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA 3KOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, paputue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OHOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100anbHOM 3KOCHCTEMBI. J{MHAMUYEeCKOoe paBHOBECHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€0OXMMUYECKUE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesioBeuecTBa. CoxpaHeHne OMopa3Ho0Opa3us
KaK OCHOBa ycroiunBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumeBbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «IKoJoTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOIE€HHBIEC BO3JAECHUCTBUS HA IPUPOAY», « BaKHENIIINE UICTOUYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ounochepo»,
«®DakTtopel  nerpamauumd  nouB»,  «llapHukoBbii  3ddexT»,  «DakTOpbI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojenb-anmukamnus «Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IeCTBaY, KoJUieKuun «buoiienos», « Bpenurenn BaxxHeUIInX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKLIIUHA PACTEHUIN U AKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHUH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULHUM JUYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JluyHOCTHBIE pe3ynbTaThl OCBOEHMS ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIINN 00YUAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX ITPAB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUHW Y4YeOHBIX M T[O3HABATEJIBHBIX 3aJlad, BBIOJHEHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

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

YMEHHUE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMHA IIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMNOHEHTOB IpU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIePKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOH SI3BIK W KYJbTYpPY, IPOILIOE M HACTOSAIIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTMHM B ITIO3HAHUHM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYUBOTO OYAYIIIETO;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3ICUCTBUSI )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

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

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HU (310pOBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJIEHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AKTHUBHOHN JESITEIBHOCTH TEXHOJOTMYECKOW U COIMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UMHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOEe OTHOIIEHHUE K TPUPOAE KAK UICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYPhI: TNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEeIbl;

OCO3HAaHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIC TTPU N3YUCHUU OMOJIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOchephl);



aKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPEA OKPYKAIOIIEH IPUPOAHOU
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMaHUEe crhenuduKd OHOJIOTMM KaK HAayKd, OCO3HaHus €& poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXpPAaHEHMS IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pEecypcHble  MNPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTEeH BBIXOA U3 INI00AJBbHBIX HKOJIOTHYECKUX MPOOIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBILICHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IIPU U3y4YE€HUH OMOJIOTHH;

MNOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiu3a |
OOBSICHEHHUSI SIBICHUI OKPYXAIOIIEr0o MUpPa M MPOUCXOISAIINUX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: npo6JieM B PealibHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpaKarolue
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
ydyeOHble JEHCTBUA (IMO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomye GopMrupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOYYaroIIMXCS  HCIOJIb30BATh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIEC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEpPCATbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiiacCudUKaluu, 0000IIECHUS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEICTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMUECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;



pa3pabaTrbhiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a MMEIOLIUXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BHINOIHATH PaOb0OTY B YCIOBUIX PEAJIbHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  pa3pellieHusi MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEyiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTMYECKUX CIIOBapsiAX U
CIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/cTaBICHUs, KPUTHUECKHU OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bOopMyIUPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOIbI MIPH TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KayecTBE CpeACTBAa NpU pabdoTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBBbIKAMHU  pACllO3HABaHUS U 3alUTBl  WHOOpMAINH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHUBePCAIbHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0menmne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU O CYIIECTBY OOCYXJaeMoOil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYIUX YYAaCTHHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacrmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, MOHMMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MpU PEIICHUN OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN YUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NpPUHAMATh I1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaThH U
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHHBEPCAIbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONBb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSX M MOCTYNKAaxX MO OTHOLICHHWIO K >KHUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IJIaH PEIICHHS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTb 32
pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU Il OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NESITENIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OCBOeHHS nporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI EUCTBUI 1O OCBOCHUIO, UHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B PA3IMYHBIX YYEOHBIX CUTYyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
PE3yJIbTaThI MIPEICTABICHBI IO roJIaM O0yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJAEpPKAaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHU:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas  (CaMOperyysiusi), ypOBHEBas OpraHu3alUsi JKUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYHBOCTbD, POCT U
pa3BUTHE;

YMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUHu (KJIETOYHas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydenus (o mMeHTpax MHOTooOpas3usi u
MPOUCXOXKIECHUSI KyJbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensats rpaHullbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB W SIBICHUI, OpraHu3alus U IMPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3YyJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€]aTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBPAICHUSI dHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HM C I1IeJIbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 3/0pOBbs U 370POBBS
OKPYXAaIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpeje, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoOJI0THHU u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CIICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHbIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAILIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6uoJIoruYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJI30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
KJlacce NOJKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTh 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIaJIE POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJIOTUYECKIX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJSAIKA, TeHOMOH, DBOJIONMS, ABWXKYIIUE CUIBI ((AKTOPBI) HSBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, €U  MUTaHUS,
AKOJIOTHYECKas MUpaMua, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHEe TeopuH (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxoncrtea K. M. bapa, uepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CesepuoBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHUE BJIAJICTh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE UBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIUYMHAMU, OOBSCHEHHUE TMOJYYEHHBIX pPE3YyJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC IPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BUJOB, TMOMNYJALMA, TPOIAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB U TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIMOTCHHBIX HM3MECHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH TMOJIYyYCHHBIC 3HAHUS JJIsl OOBSICHEHHS OMOJIOTHYECKHUX
IIPOIIECCOB M SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KHU3HU C LeNaplo obecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
NPUPOIHON cpesie, MOHUMaHWE HEOOXOJIMMOCTH WCIOJIb30BAHUS JTOCTUKCHUIN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0I0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKHUE PpadOThl, COOIIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIEHWBaTh M UHTEPHPETHUPOBaTh HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJAEPKAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOUICHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MTOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHeE Pa3aesioB H TEM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnmnorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 2 0 1
BOMOHHORHAT DHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karommas cpeaa 5 1 bubmorexa OK
P pyRaiom pesL https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9
000I1eCTBa 1 SKOJIOTHICCKUE CHCTEMbI hitps://m.cdsoo.ru/Tf41ccT4
b K
5 PesepBHOE Bpems 2 nommorexa [0
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka KonrTpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
01.09. - bubmmorexa LIOK
1 buoiiorus B cucreme Hayk 1 05.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 1l TO3HAHUS KUBOM 08.09 —
npupoabl. [IpakTnueckas padora Ne 12.09
2 II::J/I;CHOJIB?,(I))BEIHI/IG a3nH§me 1 0.5 bubmorexa HOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonorunueckue cucTeMsl, | 15.09 — bu6nunorexa LIOK
MPOLECCHI U UX U3YUYEHUE 19.09 https://m.edso00.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona 1 22.09 - bubnuoreka [{OK
Y MUHEPAJIBHBIE COJIU 26.09 https://m.edsoo.ru/863e674¢
29.09 — bubnmorexa LIOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1 03.10 hitps://m.cdsoo.r/863¢6b72
®epMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue ] 0.5 06.10 — bubmuorexa [IOK
KaTaJINTHYECKON aKTUBHOCTH ’ 10.10 https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
13.10 — bubmuoteka [JOK
7 v I 1
[VICBOMBL. /TR 17.10 https://m.edsoo.ru/863e¢6870




8 HyxknennoBeie kucinotel. AT® 20.10= bubmorexa HOK
24.10 https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOIbI H3yUCHUS 05.11 - bubmmoreka [JOK
kietku. Knetounas teopus 08.11 https://m.edsoo.ru/863e6e88
Knerka xak nenoctHas xxvuBas 10.11 -
10
cucrema 14.11
CTpoeHue 3yKapuoTHYECKOM 17.11 -
kieTku. JlabopaTopHas padora Ne 2 21.11
«M3yueHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTIMCaHUEC»
12 OOMeH BelecTB UM METaboIN3M 24.11= bubmorexa HOK
28.11 https://m.edso00.ru/863e766¢
13 PoTocuHTE3. XEMOCHUHTES 01.12= bubmorexa HOK
05.12 https://m.edso0o.ru/863e7¢98
. 08.12 — bu6mmoteka IIOK
14 DHepreTHieckui 0omen 12.12 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH. 15.12 -
Jenenue kiaeTku. MuTos. 19.12
s JlaGopaTtopnast pabota Ne 3 0.5 bubmuorexa [IOK
«Habmonenre MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»»
16 buocunTes 6enka. Peakius 22.12 — bubnunorexa LIOK
MaTPUYHOT'O CUHTE3A 30.12 https://m.edsoo.ru/863e796e




17 Tpancusmus — OuocuHTE3 OelKa f2.01= bubmorexa HOK
P t 16.01 https://m.edsoo.ru/863e796e
18 Hexkierounsie popmbI )KU3HU — 19.01 - bubmmoreka [JOK
BHUPYCHI 23.01 https://m.edsoo.ru/863e7540
26.01 — bubnuorexa [IOK
19 @opMbI pa3MHOKEHUSI OPTaHU3MOB 30.01 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
02.02 — bu6nmorexa LIOK
2 Meii
0 conos 06.02 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX 09.02 -
KJ1eTOK. OIJI00TBOPEHHE. 13.02
)1 JlaboparopHuas pabota Ne 4 0.5 bubanoreka [JOK
«3yueHne cTpOCHUS MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
” NuauBuayanbHOE pa3BUTHE 16.02 — bubmuoteka [IOK
OpraHu3MOB 20.02 https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o 24.02 -
23 HACJIEICTBEHHOCTH U 28.02 brbmmorexa [TOK
8 ' hitps://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS 02.03 - BuG 110K
HOJIMOTEeKA
24 .M .
npmsiaxos. Mororiopiioe 06.03 https://m.edsoo.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpEIUBaHue. 3aKOH 10.03 -
25 fesaminioro Hfi:J'IL: OBaHUS 13.03 bubmmorexa LIOK
a ' https://m.edsoo.ru/863e89a4
MPU3HAKOB
26 CrernyieHHOe Haclie/IoBaHUe 0.5 16.03 — bubmuorexa [{OK
npu3HakoB. JlabopaTopHas pabora ’ 20.03 https://m.edsoo.ru/863e8c60




Ne 5 «M3ydeHue pe3yabTaToB
MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpELIMBaHUA y Jp030(HIIbl Ha
TOTOBBIX MHUKpOIIpEnapaTax»»

7 I'enernka mona. HacinenoBanue 30.03 — bu6nmoreka [IOK
MIPU3HAKOB, CLIEIUICHHBIX C [10JIOM 03.04 https://m.edsoo.ru/863e8c60
MsmenuuBocTs. Henacnencreennas 06.04 —

U3MEHYHMBOCTb. JIJabopaTopHas 10.04

)3 pabota Ne 6. 3yuenue 0.5 Bbu6motreka [JOK
MOAU(UKAITMOHHONW W3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOSHHE BApUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»

HacnencTBenHas H3MEHYHUBOCTD. 13.04 —

29 Jlaboparopnas pabota Ne 7. 0.5 17.04 bubmmoreka [JOK
«AHanmu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

30 ['enetnka yenoBeka 20.04 = bubmorexa HOK

24.04 https://m.edsoo.ru/863e8d78
PesepsHblil ypok. O6006111€HNE TTO 27.04 -

31 teme «HacnencTtBeHHOCTD U 30.04
W3MEHYHBOCTH OPTAaHHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 04.05 - bubnuorexa [IOK

08.05 https://m.edso0o0.ru/863e¢9214

3 MeTo1bl ¥ JOCTUKEHUS CENEKLNN 12.05 - bu6muoreka [JOK
pPacTeHHUH U KMBOTHBIX 15.05 https://m.edsoo.ru/863e9214

34 buoTtexHonorus kak orpacip 18.05 — bubmuorexa [IOK
MPOU3BOACTBA 26.05 https://m.edsoo.ru/863e9336




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
1 DBOJIOLMS U METO/BI €€ N3yUYEHUS 1 01.09. - bubmmorexa LIOK
B A i 05.09 https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS IPEACTABICHUI | 08.09 — bubnnorexa [JOK
00 PBOITIOLINH 12.09 https://m.eds00.ru/863e¢9570
15.09 — bubnunoreka LIOK
3 M 1
HKPOSBOIIOM 19.09 https://m.edsoo.ru/863e9cle
[omynsus xKak 31eMeHTapHast 22.09 —
€IMHUIIA BUJIA U YBOJIIOIUH. 26.09
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmorexa LIOK
pATOPHAA P B ' https://m.edsoo0.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBHKyIIHE CHITBI (3IEMEHTAPHBIE 1 29.09 - bubmmnorexa [IOK
(akTOpbI) IBOJIIOLIMU 03.10 https://m.edsoo.ru/863e9da4
06.10 — bu6nunorexa LIOK
6 E i 0TO 1
CTCCTBEHHEIT 0TOOP H €ro opme! 10.10 https://m.edso0.ru/863e9ed0
PesynbTats! 3BotonMM: 13.10 —
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U 17.10
7 BHU1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuotexa [JOK

pabota Ne 2 «Onucanue
MPUCTIOCOOTICHHOCTH OpraHu3Ma U
e€ OTHOCHUTEIILHOTO XapaKTepay

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




g Hampasnenus u mytu 20.10 - bubmuorexa [JOK
MAaKpO3BOJIFOLIUHA 24.10 https://m.edsoo.ru/863e9cle
05.11 -
9 HeobOpartumocTs 3BOMIONINN 08.11
10 Ucropus xu3nu Ha 3emiie u 10.11 -
METO/IbI €€ U3yUCHUS 14.11
1 ['unoTe3sl MPOUCXOKACHUS KHU3HU 17.11 - bubmuorexa [JOK
Ha 3emiie 21.11 https://m.edsoo.ru/863ea5a6
2 PazButue xxu3Hu Ha 3emiie 1o 3pam 24.11 - bubmmoreka [JOK
U IepuojiaM 28.11 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIUN 01.12 -
PaCTUTEIBHOTO U JKUBOTHOT'O MUPA. 05.12
13 [IpakTrueckast padora Ne 1 0.5 Bbu6mmoteka [JOK
«3yueHne UCKOIMaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSX )
14 CoBpeMeHHasl cucTeMa 08.12 — bubnmoreka [JOK
OPraHU4YeCcKOro Mupa 12.12 https://m.edsoo.ru/863ead8e
s DBOJTIOLIMS YEJIOBEKA 15.12 - bubnuoreka [{OK
(a"aTpOTIOTEHE3) 19.12 https://m.edsoo.ru/863eac2c
16 JBxynue cuibl ((pakTopsl) 22.12 - bubmmnoreka HOK
aHTPOIIOreHe3a 30.12 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN DBOIIOIINNA 12.01 —
yeJioBeKa 16.01
18 YenoBeueckue pacsl U IPUPOJHBIE 19.01 — bubmuorexa [IOK
aJarnTaluy YeJI0BeKa 23.01 https://m.edsoo.ru/863eaea?




PesepBHbIil ypok. O6001IeHHE 11O

26.01 —

19 TeMe «BO3HMKHOBEHME U Pa3BUTHE 30.01
YKU3HU Ha 3eMiie»
02.02 -
20 DKOJIOTUs KaK HayKa 06.02
)1 Cpenpl OOUTaHUS U SKOJIOTHYSCKHE 09.02 - bubmmoreka [JOK
dakTopbl 13.02 https://m.edsoo.ru/863eafec
AbuoTtrueckue GpaxkTopsl. 16.02 —
JlaGopaTtopnast pabora Ne 3. 20.02
«Mopdonoruaeckne 0COOEHHOCTH
22 paCTngﬁ U3 pa3HbIX MECT 0.5 buomorexa LIOK
https://m.edsoo.ru/863eb10e
oburanus». JlabopaTropHas padora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)
24.02 — bubnunoreka LIOK
23 brorieciie GaKTops: 28.02 https://m.edsoo.ru/863¢b348
DKOJIIOrMYeCKHE XapaKTEPUCTUKU 02.03 -
nomymsiuuu. [Ipaktuueckas pabora 06.03
24 No 2 «ITopcuér nmnoTHOCTH 0.5
TIOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
)5 CooO1iecTBa OpraHu3MoOB — 10.03 — bubnnorexa [JOK
OMOIIEHO03 13.03 https://m.edsoo.ru/863eb46a
26 DKOJIOTMYECKHE CUCTEMBI 16.03 — bu6muorexa [IOK
(3KOCHCTEMBI) 20.03 https://m.edsoo.ru/863eb46a
7 OcCHOBHBIE IIOKA3aTEIH 30.03 - bubmmorexa LIOK
YKOCHUCTEMBI. DKOJIOTHYECKUE 03.04 https://m.edsoo.ru/863eb5fa




nupamubl. CBOMCTBA SKOCUCTEM.

Cyxkueccus
06.04 —
28 [IpupoaHbie 3KOCUCTEMBI 1 10.04
13.04 —
29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1 17.04
30 buocdepa — riobanpHas | 20.04 — bubmuorexa [JOK
IKOCHCTEMA 3eMJITH 24.04 https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | 27.04 — bubmmoreka [JOK
ouocdepsl 30.04 https://m.edsoo.ru/863ebd 16
04.05 —
32 YenoeyecTBo B Onochepe 3emin 1 08.05
13 CocymiecTBoBaHUE TPUPOJBI U | 12.05 - bubnnorexa [JOK
YEeJII0BEUECTBA 15.05 https://m.edsoo.ru/863ebale
PesepBubiit ypok. O6001IeHNE 18.05 -
34 TteMbl «Coo01iecTBa u 1 26.05
9KOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HAHUI O MecTe U poJid OMOJIOTMU B CHUCTEME
Hay4yHOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJEp)KaHWE OUOJIOTUYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
MIpEBpAIICHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpTraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOTYKIIHS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTL, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOrMYecKHMe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
NPOUCXOXKACHUS  KynbTypHbIX pacrenuid H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHune BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TpoBeleHHE OHUOJOTMYECKOT0 JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBJIIEHWE  3aBUCHUMOCTH  MEXIY
HCCIeTYyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX TOHATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJAbI HAa OCHOBAaHUHU TOJYyYEHHBIX

PE3yIHTATOB)

YMmenune BBIACIIATE CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApUOT MW JYKAPUOT, OAHOKJIICTOYHBIX HW MHOI'OKJIICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU nponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIACTUYCCKOI0 M

DHEPreTHYeCKoro  OoOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OINIOAOTBOPCHUSA, Pa3MHOXKCHUA, HHAUBUAYAJIBHOT'O Pa3sBUTHUA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TOJNyYeHHBbIC 3HAHUS JUIS  OOBSCHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHUi B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TPaMOTHOTO TIOBEJICHUS B  OKPY’KaloIen
MPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJIOTHH IS

paHOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmMmenue peliaTh 3JIEMEHTAPHBIC I'CHECTUUCCKHUE 3aJa4d Ha MOHO- U
III/IFI/I6pI/IIlHOG CKpCIIMBAHUE, CUCIINICHHOC HACJICAOBAHUE,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIsL MMpeacKasaHus

HACJICAJOBAHUS [TPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofath mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHbIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HaywyHO-momyssipHbIE
MaTepuaibl); STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEAOBAHUN B
Ouosioruu, MeAULMHe, OUOTEXHOJIOT U

YMeHue co31aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHoJIOTHH

11 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPpaMMBbl CPeTHETr0 001IEero 00pa3oBaHuUsI

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHUS €CTEeCTBEHHBIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MUPAa M Hay4HOI'O
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (YHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3ala4d




YMeHue packphiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMUHOB U
MOHSITHIA: BUJI, TIOMYJISAIHSI, TeHO(DOH, IBOIIOIUS, IBIKYIINAE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOIEHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DAKTOphl,  DKOCUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MTUpaMuia, OMOTeOIeHo3, brochepa

YMenue uznaratb ON0JIOTHYECKUe TeOpUH (IBOITIOIMOHHASA Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsinieBoro cxojacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHui u nyted spoonuu A.H. CeBepiioBa, yueHus
o Owuochepe B.M. Bepraackoro), omnpeneisTh TPaHUIBI WX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOr0/ICHHE W OMMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TMOHATUH, TEOpUMl U
3aKOHOB; YMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHM IOTYyYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJISALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEACTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCa  BEIIECTB W IOTOKAa DJHEPIMM B JKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TOpUMEHSTh TONy4YeHHbIe 3HaHUS Ui  OOBSICHEHHS
OMOJIOTUYECKHX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pemieHuii B TIOBCEAHEBHOM JKM3HH B IESIX OOCCTICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOUIUX JIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKPYKaIOLIEH
MPUPOTHON cpefie; MOHWMAaHHE HEOOXOIUMOCTH HCIIOIh30BAHUS
JOCTYDKCHUH  COBPEMEHHOW  OWOJOTMH Ui  pallMOHAIBHOTO

MpUPOAOII0JIb30BAHU A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI IIEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (L€ MUTAHUs)

YMeHue BBITOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPaOOTHI,
coOmoaTh mpaBwia npu pabore ¢ yuyeOHbBIM H J1TaOOPAaTOPHBIM

obopyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYUYHBIE
3HAHUS U3 pa3au4HbIX UCTOUYHUKOB (CMMU, HayuyHO-mOMyINsipHbIC
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

8(0X37000%010)
YMeHue co31aBaTh CcOOCTBEHHBIE NUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

buonorus xak Hayka

buonoruss — Hayka o »xuBoi mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHUU
COBPEMEHHOI Hay4yHOU KapTUHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOIBI (HAONI0IEHHE, SKCIIEPUMEHT, OMHCAHUE,
U3MepeHue, KiaccupuKalus, MOJEIMpPOBAaHUE, CTaTUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U X opranu3anusa

2.1

JXKuseie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

22

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

32

33

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUH COCTaB KJIETKM. XHMHYCSCKHE JJIICMEHTHI: MaKpO3JICMCHTBI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbBI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
He3zameHuMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OeskoB. buonormueckue
(GyHKIIUN OEIKOB.

®epMeHThl — Onosiornyeckue Katanuzatopsl. CTpoeHue gpepMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

q)epMeHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAXapu bl (TIIOK03a, pud03a U Je30KCcupr003a), AucaxapuIbl
(caxaposza, IlakTo3a) W TMOJHcaxapuibl (KpaxMmad, TIUKOTEH, IEeJII003a).
buonornueckune QPyHKITUN yriIeBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (ochomunuael. 'mapoduibHO-
ruipogoOHbIe CcBoMCTBa. buonormdeckue Qynkuuu nununoB. CpaBHEHHE

YrieBoao0s, OCJIKOB U JIMIIUI0OB KaK HCTOYHHUKOB SHCPTHUU




34

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpOeHHE U PYHKITUU

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucrema. OOmiye npu3Haku KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTE3a OelIKa

Tunsl KIETOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckord kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKApUOTUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOW, KUBOTHOM H

rpUOHOMN KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIMKC, WX
¢dynkun. [Tnazmarnyeckas MmemOpana, e€ coiictBa u GyHkuuu. [{uToruiazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (BIIC), ammapar [ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpraHOUIBI
KJICTKU: MHTOXOHIPHH, TUIACTUABL [IporcX0oKIeHne MUTOXOHAPHIA U TUIACTHU/I.
Bunpl mactua. HemeMOpaHHBIE OpraHOMIBI KICTKUA: PHOOCOMBI, KICTOUHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. chHKIII/II/I OpraHona0B KJICTKH. Bxirouennst

SAnpo — perynstopHblii 1eHTp kieTku. CTpoeHHe siapa: siaepHas 000y0dKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

43

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMWISIINS (IUIACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO IIpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPALICHNUU SHEPTHUU B KIICTKE

®otocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiuun porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A Ui KHU3HU Ha 3emiie.
BnusHue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI TOBBIIMIEHUS €ro
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHHI.

XeMocuHTe3. XeMOCHHTE3UpyIone OakTepuu. 3HAUeHHUE XEMOCHHTEe3a JIJIs

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJETKe. PaciersieHre BelecTB, BBIICICHHE U
aKKyMYyJMPOBaHUE DHEPTHMH B KIJETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WM KIETOYHOE

nbixaHue. PPEKTUBHOCTh IHEPreTUYECKOT0 0OMeHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil HHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuaTe3 PHK. Tpancnsnus — 6uocunTes

oenka. KogupoBanre aMiuHOKHUCIIOT. Postb pubocoM B OnocuHTE3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. Mctopust oTkpeiTus BupycoB (J.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonedpuiura genoseka (BUY) — Bo3oynurens CITH/a.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUI

5.1

Paszmuoxenue u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Kierounslii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza u MHTO3.
[Tpoueccel, mpoTekaromue B untepdasze. Pernmmkanus — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS U WHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Ctaguu muto3a. [Ipormeccsl, mpoucxomsniue Ha

pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a

5.2

53

@opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe U mojoBoe. Buuel 6ecronoro
pPasMHOXKEHUS: JIeJIeHHE HaJBOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECTONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii ¢MbICI U

3HaUYeHNe Meno3a

54

l'ameTorenes — nmporecc 00pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [To10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpa3oBaHKMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIMIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS SHIEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyssius, opranorenes. [loctamOpuonansHoe pazButie. THITBI
NOCTAMOPHOHANIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (IMYrHOYHOE). Binsuue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTHb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer n 3agauu resetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiaa poccuiicKux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETOonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | eHeTYecKas CUMBOJINKA, UCIIOJIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HacCJeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €AMHO00pasusi THOPHIOB IEPBOTrO
nokoneHus. I[IpaBwiio [OMUHHUpPOBaHUA. 3aKOH PAaCIICIUICHUS IPU3HAKOB.
['unoresa uncroTel ramert. [1onHOE U HEMOIHOE JOMUHUPOBAHHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHMOI'0 HACJICAOBAaHUS TPU3HAKOB.
LluToreHeTHYECKuEe OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS. AHAIH3HPYIOIIEE
ckpeumuBanue. Mcronb3oBaHWE — AHATU3UPYIOUIETO  CKpPEIIMBAaHUA  JUIS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuemnneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['eneruka mosna. XpoMOCOMHOE oOMpefelieHue Mojia. AyTOCOMBI U TOJIOBBIE
xpoMocoMmbl. ['oMoramMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C I10JIOM

N3meHunBOCTh. BHJIbI N3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIJICCTBCHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PUKAIMOHHON H3MEHYMBOCTH. BapualMOHHBIN psA M BapHallMOHHAs
kpuBasd. Hopma peakuuum npusHaka. KonuuecTBEHHbIE M KayeCTBEHHBIE

IpU3HAKU U UX HOopMa peakinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnenctBeHHas, WM TE€HOTUIIMYECKas, WM3MEHYMBOCTh. KoMOMHAaTHMBHas
M3MEHYMBOCTh. Meilo3 M T1oJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kitaccudukanus MyTainuid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTanuil. MyTrareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBusioBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJI0THICCKUH, OM3HEIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHYECKHIA, MOJEKYyIspHO-TeHeTndeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomornieto [II[P-ananm3a. HacriencrBenHnple 3a00ieBaHUS YelOBEKa: TCHHBIC

00se3Hu, O0JIE3HH C HACJIECTBEHHON MPeIpacioIokKEeHHOCThI0, XPOMOCOMHbBIE




7.1

7.2

7.3

11 KIIACC

6one3nn. CoMaTHUECKUE W TeHEpaTUBHbIE MyTauuu. [IpUHIMIIBI 3J0pPOBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(UIAKTUKH U JICUCHUS T'€HETUYECKHUX
Ooe3HeH. MenuKo-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIAMLIMHCKOW TI€HETHMKH B MPEAOTBPAILECHUN U JICYEHUH TI'E€HETHYECKUX

3a00JI€BaHUI YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M Tpolecc. 3apOoXkKACHUE CENEKIHH U JTOMECTHKAIIHS.
Yuenne H.U. BapwimoBa o0 MeHTpax MPOUCXOXKICHHUS W MHOT000pa3us
KYJIBTYPHBIX pacTeHul. L{eHTpbI MpoucX oK aeHHs JOMAIIHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHBIE METOJIbI CENIeKIIMU. MacCcoBbIi M MHAMBUAYAIbHBIN OTOOPHI B
CEJIEKLIUHU pacTeHUU U KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemmBanue — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAaHUE YUCTHIX JTHHHMA.
["'erepo3suc, unu rudbpuanas cuia. HepoacrBeHHOE cKpelBaHUe — ayTOPUIUHT .
Otpanénnas rubpugusanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJyYeHUE TMOJNUIUIONIOB. JOCTIKEHUSI CeNeKIUH PACTeHUH, KUBOTHBIX U

MHUKPOOPTraHU3MOB

buortexHonoruss kak oTpacib HpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOunantHo JIHK wu Tpancrennsix opranusmon. Kierounas
unxeHepus. Kilerounele  KyJabTypbl. MHKpPOKIIOHaJIBHOE  Pa3MHOKEHHE
pactennii. KioHMpoBaHME BBICOKOIPOIYKTHBHBIX CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTUYeCKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(HUIIMPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DBONIOIMOHHAs OHOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CunerenbctBa sBoitouuu. [lageoHTonmornyeckue: MoCiaeA0BATEIbHOCTh
MOSIBJICHUS] BUJIOB B TMAaJ€OHTOJIOIMYECKOW JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoactBo M paznuuue (GayH v (Iop MaTepUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3uyusi SMOPUOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMquCKHeZ T'OMOJIOTMYHBIC,

AHaAJIOTUYHBIC, PYAUMCHTApPHLBIC OpTaHBkI, aTaBHU3MBbI. MoneKmepHo—




1.2

OMOXHMMUYECKHE: CXO0ACTBO MECXAaHU3MOB HACJICICTBEHHOCTH MW OCHOBHBIX

MeTab0IMYECKUX IyTEN Y BCEX OPraHu3MOB

OpomononHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. JIBIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUUBOCTD,

0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHUSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IMHKuIa BUAa U 3BOJIFOIIUA

JBmwxkyue cuibl (PakTopbl) SBOJIOUMU BUAOB B Hpupoae. MyTanMoOHHBII
Iporecc U KOMOMHATUBHAs MU3MEHUYMBOCTh. lonmynsiiMoHHbIE BOJIHBI U Apeid
redoB. M3omsanus u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBIsAoMMi GakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT dBoitonuu. [Ipumepst
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAIANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (HOpPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpacbnqecxoe, 9KOJIOTHYCCKOC

1.5

MakposBomronst.  Popmbl  3BoMONMK:  (DUIIETHYECKAsi, JWBEPreHTHAs,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

Bo3nukHoBeHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHBI€ MPENCTABICHUA O 3apOXKACHUM >KHU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMoreHe3 M MNaHcnepMusa. XHUMHYEcKas
IBOJIIOLMSL. ODKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ounonornyeckoil 3somtonuu. I'unoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX DBOJIOLHA. (DOPMI/IPOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPraHU3MOB

2.2

PasButue xu3nu Ha 3emse mo spam u nepuonam. Karapxeil. Apxeiickas u
nporepo3oickas apbl. [laneosoiickas spa W €€ mNepuoAbl: KEeMOPHICKHUH,
OPJIOBUKCKHW, CWIYPUHUCKUN, JI€BOHCKUM, KAMEHHOYTOJBHBIA, I[EPMCKHM.
Me3so30lickas 3pa 1 €€ NMepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaitno3zoiickas »3pa u €€ TepuoJbl: MaJCOre€HOBBIM, HEOTCHOBBIH,
AHTPOMOTCHOBBIN. XAapaKTEPUCTHUKA KJIMMAaTa M TE€OJOTHYECKHX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
Yy pacTeHHUil W >KUBOTHBIX. [losiBIEHHE, pacuBeT U BBIMUPAHHUE TPYMIT KUBBIX

OpraHnu3MoB

2.3

Cucrema OpraHu4eCKOro Mupa KakK OTPaKCHUC 3SBOJIIOIHU. OcHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPTaHU3MOB




24

2.5

DBOJIIOLMS YeJIOBEeKa. AHTPOMOJIOTUs KaK Hayka. Pa3BuTue mpeactaBieHUl O
MPOUCXOKACHUM uejoBeKka. MeTonbl u3ydeHus: aHtpomnorene3a. CxoacTBa u
pa3nuyus YesloBeKa U )KMBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKa.

JBwxymiue cwibl (hakTopsl) aHTponoreHe3a. HacneactBeHHass N3MEHYHBOCTD U
€CTeCTBEeHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 XWU3HH, W3TOTOBJIICHHE OPYIAHI

TPY/a, MBIIIJICHUE, PEUYb

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTpajionuTeku, YenoBek
yMenbid, YenoBek mnpsmoxondmuii, YernoBek HeaHIepTadbCKuid, YenoBek
pazymHbIid. Haxoaku MCKOmaeMbIX OCTAaHKOB, BPeMsl CYIIIECTBOBaHUS, 00JIacTh

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

2.6

Yenoeueckue packl. OCHOBHbIE OOJIbIINE Pachl: €BpONEOUAHAs (eBpa3uiickas),
HErpo-aBCTpaJIONIHAsE  (9KBaTOpHalibHAasl),  MOHIOJIOMJIHAas  (a3MaTcKo-
amepHuKaHckas). UepTsl NpUCHIOCOOIEHHOCTH MpPEJICTaBUTENEH 4YeT0BEYECKUX
pac K YCIOBUSM cyuiecTBoBaHMs. EnuHCTBO denoBeueckux pac. Kputuka

pacusmMa

OpranusMebl 1 OKpyXKaromias cpeaa

3.1

3.2

33

34

DKoJorus Kak Hayka. 3aladyd U pa3felibl SKOJIOTMH. MeToabl 3KOJIOTMYECKUX
UCCIEeIOBaHUM.  DKoJloruyeckoe  MupoBo33peHue.  Cpenpl  OOMTaHUS

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIIIHAsA, [IOUYBCHHAs, BHYTPUOPraHU3MCHHAA

Okonoruueckue ¢akropbl. Knaccudukanus skojgorndeckux — (akToOpoB:
abuoTrnyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[Ipucnocobnenuss OpraHu3MoB K JEHCTBHIO a0MOTHYECKUX (DAaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢pakropsl. Buasl OMOTHUECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIINS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyaliu3M, KOMMeEHCalu3M (Haxj1eOHUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAJM3M, HEUTpaiu3M. 3HAYCHHE OHOTHUYECKHUX

B3aUMOJCHCTBUI JJIs CYIICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKHU MOIyJIAIHnH. OcHOBHBIC IIOKa3aTcCIn
MMOMmyJIAuU: YHUCICHHOCTH, IJIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTH, IMMPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOIMYJIAIUNA U e€ peryisusa

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI




4.1

CoobmecTBOo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MIPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMbl). [lonsitue 00 oSkocucreme u
ouoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI IKOCHCTEMBI: TPOMYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK JSHEPruud B
skocucteme. Tpoduyeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI. [IuIeBbIe enu u
cetu. OcCHOBHBIE TOKa3aTelid JKOCHCTEMbI: Ouomacca, MPOAYKIIHS.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIMU, YUCIEHHOCTH, Onomaccel. CBoiicTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, caMoperyranus, pa3BuTUcC. CYKHCCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akTop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panmmbl, coctaB W CTPYyKTypa
o6uocdepsl. XKusoe BemectBo u ero pynkuuu. OcodeHHocTH OHOchepsl Kak
ri100anpHOM 3KocHcTeMBbl. JIMHaAMHuUecKoe paBHOBECHE U OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMOc(epbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emun. AHTpOTOTeHHbIE U3MEHEHHs B Onocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIOPAaBIEHUS TMPUPOAHBIMU pecypcamMu U HX

ucnoJsib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus: 10-ii knacc 6a3oBbiii ypoBeHb yueOHuk / B.B. Ilaceunuk, C.B. Cymaroxun, 3.I.
lNanontok, I'. T'. lIBenos; nmox pex. B. B. [Taceunuka. - Mocksa: [Ipocsemenue, 2024. - 223 ¢.: un
. - (JIunus xu3HM).
Buonorus: 11-it xmacc 6a3oBbiii ypoBeHb yueOnuk / B.B. Ilaceunuk, C.B. Cymartoxun, 3.I.
lNanontok, I'. I'. [lIBenoB; mox pex. B. B. Ilaceunuka. - Mocksa: IIpocsemienue, 2024. - 272 c.: un
. - (JIunus xu3HM).

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

KonTekcrabie 3aaun. 3a1anus K yaeOHOMY Kypcy «buonorusy»: yaebnoe nocodue / JI.A.
[Tapmrytuna, JI.U. AcanoBa; noa pea. JI.A. [lapmytunoii — M.: ®I'BHY «MHCTUTYT conepxanus
u METO/I0B 00y4YeHHS, 2024. — 70 c.: WL https://edsoo.ru/wp-
content/uploads/2025/01/kz_biologiya_2024.pdf

CucreMa OIICHKH JOCTHKCHHH TUTAHUPYEMBIX IMPEIAMETHBIX PE3yJbTaTOB OCBOCHHUS Y4€OHOTO
npenmera «buonorusi». Cpennee oOmiee oOpazoBaHue: MeToanueckue pekomenmanuu / JI. A.
[Tapurytuna, H. A. 3arpanuunas, A. B. TepemoB. — M.: ®I'BHY «MHctutyt conepxkanus u
MeTo0B o0yuenusi», 2024. — 96 c.: wun. https://edsoo.ru/wp-content/uploads/2025/01/10-
11kl soo_biologiya 2024 g.pdf

[TpakTrueckue (1abopaTopHbie) paboTHI O yueOHOMY npeamety «buonorus». OcHoBHOE 0011ee
obpazoBanme. CpemHee oOmiee oOpa3oBanue: yueOHoe mocobue / JI.A. Ilapmryruna, A.C.
I'oponenckas; nox pen. JI.A. [lapmyrtunoit — M.: ®I'BHY «MHcTUTyT conepkaHusl U1 METOJI0B
o0yudeHus», 2024. — 36 c.. WiI. https://edsoo.ru/wp-
content/uploads/2025/01/prakt laboratorn_raboty_biologiya_2024.pdf

YHuBepcanbHbI KOAUPUKATOP pacHpeAesiEHHBIX MO KJaccaM MPOBEPAEMBIX TpeOOBaHUU K
pe3ylbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbI CpeIHero o01iero oopasoBanus
51 2JIEMEHTOB coziepKaHus o BNOJIOT' NN (6azoBbIit YPOBEHD)
https://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-obshcheye-
obrazovaniye/biologya 10-11 un_kodifikator.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

«Enunas xomnexkuust LHugppoeix O6pazoBatensHbix Pecypcosy (Habop g poBbIX pecypcoB K
yuebHukaMm muHuu B.B. [1aceunuka) http://school-collection.edu.ru
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