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nrr. MoJiogexuaoe 2025
IMOSACHUTEJIBHAS 3AIIUCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIXO0J0B K (opmupoBaHHIO coiepxkaHus ydeOHoro mpenMera «buonorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMA,
pe3yNnbTaToB OOyueHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero oopazoBanusi B Poccuiickoit @enepaiyiu, a Takxke MOJIOKEHUS O crienuduke Ouoioruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSIM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTparerun o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHoro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIEI0BATeIbHOCTh MU3yYeHHsS Y4eOHOro Mmarepuaia C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpEeJMETHBIM H MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYarOIIUXCS 110
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnoruun (10—11 kmaccel, 6a30BbIif ypOBEHb) peanr30BaH MPHHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAlMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolei
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yuyeHHuEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUMN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HHUX
MPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHHE HCIIOJIb30BAHHIO MTOJTYyYCHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM JJI PpEIIeHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH L€I1ecO00pa3HOro MOBEACHUS B OKpY’Karolled MpUpoaHOil cpere,
aHaM3a BIMSHUS XO3SHCTBEHHOW JEATEIHHOCTH 4YEIIOBEKAa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOIo
npeamera «BbHONOTHSY MPOIUKTOBAHO HEOOXOIUMOCTBIO 00eCTieueH s YCIOBUN IS PeHICHHS
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YJarOIUXCS CIIOCOOHOCTH amanTHPOBAThC K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpenHero oOmiero o0Opa3oBaHHUs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHUH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS JIS: TO3HAHWS 3aKOHOB JKMBOH IPHPOJIBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
’KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJ71a4 CPEAHETO O0IIero oOpa3oBaHus, colManu3anuu odyqarommxcs. U3yuenue
6uonoruu obecrnednBaeT ycaoBUs A (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETPAIUU
OMOJIOTMYECKUX 3HAHUM C TMPeJICTaBICHUSAMHM M3 JPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,



¢busuky, xumun U reorpaduu. HazBaHHbIC MONIOKEHUS O MPEAHA3HAYCHUH y4eOHOTO IpeaMeTa
«buonorus» cocTaBMIIM OCHOBY ISl OIIPECIICHUS TOAX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHUs, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OTt60p conepkanusi yaueOHoro npeameta «bruonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHHSA
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaiga B IporpaMme Mo OuoJIoruu
OCYIIECTBJIECHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM PUPO/IBL, 0 €€ yPOBHEBOM OPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «bruosnorus» BbIIEIEHBI CIEAYIOUINE COAepkKaTelbHble TUHUU: «buonorus
Kak Hayka. MeToJlbl Hay4yHOTO Mo3HaHus», «Kierka kak Ouonmornyeckas cucremay, «Opranusm
Kak Omosornyeckas cucrema», «CucremMa m MHOrooOpa3ue OpraHndecKoro MUpay», « IBOJIOIUS
YKUBOU MPUPOAB», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
O0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliyd >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICUCTBHI B
OTHONIIEHUH O0OBEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue uenu uszydeHus ydeOHoro mnpeamera «buosorus» Ha 06a3o0BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHE 00YJaIOUIMMHUCS CUCTEMbI 3HAaHUH 0 OMOJIOTMUECKUX TEOPHUSX, YUCHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWIaX, CIYXKaluX OCHOBOM ansi  (QopMUpOBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAY4YHON KapTUHE MHpa, O METOAaX HAay4HOI'O I103HaHUf,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OO0YYarOMIMXCs TMMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAyYHBIX B3IJISIZIOB,
UJEN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOLIETO MUpa KUBOW MPUPOIBI HA
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKHUX
3HAHUN B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEO0OXOIUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBAHUI;

OCO3HaHHE [EHHOCTH OMOJOTHYECKMX 3HAHWN JUIsl TIOBBINICHUS YPOBHS DKOJIOTHYECKOM
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U yYMEHUW B TMOBCEIHEBHON JXU3HU NI OIEHKH
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOICHNE Mep NPOPUIAKTHKH 3a00I€BaHHH.

B cucreme cpennero obmero obpazoBanus «buosorus», nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCS. O0SI3aTENbHBIM YUYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jnis n3yyenus 6MoIoruu Ha 6a30BOM YpOBHE CPEIHEro o0IIero o0pa3oBaHUs OTBOIAUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIECTBEHHBIMU, TEXHUYECKUMHU U JAPYTHMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTo/ b1 TO3HAHMS KUBOM MPUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OIUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsSI, MOJISTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konb1os, k. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Tpaktueckast pabora Ne 1. «lcmonbp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpa3ue. YPOBHU OpraHu3alud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupl u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KJIETKU. XMMUYECKUE AIEMEHTbI: MAKPOAJIEMEHTbI, MUKPOAJIEMEHTBI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MUHEpPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue PyHKIIMU OEIKOB.

®epMeHThl — OHojoruyeckue karaausaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Omianuus  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, prud03a U J1e30KCuprd03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TMOJNHMcaxapuibl (KpaxMman, TJIHKOTeH, [eToNo3a). buonornyeckue QyHKIMUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornueckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JHUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpUMep B3aUMOACHCTBUS UAEH U
(GakTOB B HAYYHOM NO3HAHUHU. MEeTO/Ibl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmIre Mpu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KIETOK: JyKapHOTHYeCKass H mpokapuoTuyeckas. OCOOCHHOCTH CTpPOCHHUs
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[Tna3maTtudeckas MeMOpaHa, e€ cBoicTBa W (QyHkmuu. [{uTomnmazmMa u €€ OpraHOWIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxxieHne MUTOXOHAPUH U I1acTUA. Busl
wiactug. HememOpaHHble OpraHoubl KIETKHA: PUOOCOMBI, KJICTOYHBIA LEHTpP, LEHTPUOIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckas TabmuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKUBOTHON KieTku», «CTpoeHue pacTUTelnbHOW KieTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpPEHUi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE».

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U PHEPTUU B TOHUMaHUHM MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A I KHU3HHU Ha 3emiie. BiausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XeMmocuHTe3. XeMOCHHTE3Upylolue OakTepuu. 3HaueHHEe XEMOCHHTe3a JUIi JKU3HU Ha
3emuite.

OHepreruyecknii oOMeH B KieTke. PaciieruieHne  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl 3HepreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHMe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHre3a. ['enetnueckas wunpopmamus u JHK. Peanmuzauwms
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTnyeckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHUCIIOT. Ponb pubocom B GrocuHTe3€e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChI. McTopust oTkpbiTus BupycoB (. V1. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,



KUBOTHBIX M UYEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHnoneduuunra uenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHas TpaHCKpUIIUSA, peBepTra3za W wuHTerpasa. lIpodumaktrka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTrueckuii oomMen», «Xmoporuact», «Porocunres», «Ctpoenne JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKU3HEHHBIA LMKN KieTku. MHTepdasza m muto3. I[lpomeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, npoucxosiiye Ha pa3HbIX CTaIUAX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ECI0I0e U MoJIoBoE. Buabl 0ecronoro pa3MHOKEHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETE€TaTUBHOE
pa3MHO)KeHue. IcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. Ilpoueccel, mpoucxoasiiue Ha craausx menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaTro3oup,
AHIEeKIeTka) — crepMaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHs SHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opranoreses. IlocTamMOpuoHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 I[BETKOBOIO PacTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuupl u cxemsl: «DOpMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BoifHOE OomiI0I0TBOpEHUE Y
IIBETKOBBIX PacTeHUII», «BereraTuBHOE pa3MHOKEHHUE paCTeHUNY, «JleeHne KiIeTku 0akTepuin»,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHue xpomocombl», «KieTouHbIl Uk, «Pernmkanus
JHK», «Mutos», «Menosy, «IIpssmoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKONMUTAOIIUX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30Ubl MIIEKOMUTAIOIIETOY,
«SlitnexneTka MIEKONUTAIOIIEro», «KapuoKkuHes3 B KJIeTKaxX KOPEIIKa JIyKa», MarHUTHAsE MOJIEIIb-
anmukanus «Jlenenne knetkn», moaens JJHK, monens meradaznoit XpoMoCoOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabora Ne 3. «HabmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopnas pabora Ne 4. «l3yueHue CTPOEHHUS TOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TeHETUKH (THOPHUI0JIOTUYECKUM, LHUTOT€HETHUYECKUM, MOJEKYIIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckperuBanue. 3akoH equHOo00pazus THOPHUIOB repBoro nokoseHus. [Ipasuno
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHyecke OCHOBBI TUTHMOPHAHOTO CKpEIIMBaHMS. AHATU3UPYIOLIEE CKPEIIUBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacCJeI0BaHNIO T'eHOB. HapyllieHue clueruieHns TeHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcJeACTBEHHas. Ponib cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIM(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YactoTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBbIM, [HUTOTCHETHYECKUN, OMOXUMUYECKUNM, MOJICKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM yucie ¢ nomotpio [1[P-ananmmu3za. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNe3HH, OONE3HW ¢ HACIEACTBEHHON MPeapacloioKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIAUIIMHCKOW TEHETHUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

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

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumoelicTBUE AJJIENbHBIX TEHOBY, «[ eHeTnueckne KapThl paCTEHHM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpymnn KpoBu», «MyTalloHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACKH Tea), repdbapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnas pabora Ne 6. «3ydeHue Moau(pUKaIMOHHON U3MEHUYUBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi Kak HayKa ¥ MPOIECC. 3apOoxkKICHUE CEeJICKIUHU U JomecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbId U UHIUBHUAYAJIbHBI OTOOPHI B CEJEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKkpemuBanue — aytopuaunr. OtmanéHHas ruOpuauzanus u e€ ycnexu. VICKycCTBEHHBIN
MyTareHe3 W IMOJYyYeHUE TMOJUIUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUU, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kinerounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHHSI HBOTIOLIMOHHON TEOPUU. DBOIIOLIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CBueTenbCcTBa SBOTIONNHA. [laeoHTOIOrHYeCKre: TIOCIEI0BATEIHHOCTD MOSIBJICHUS BUIOB
B TAJICOHTOJNOTUYECKON JIeTOMUCH, mepexoaHbie ¢opMbl. bruoreorpaduueckue: CXOJACTBO U
pasznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U Pa3iuuus SMOPHOHOB pPAa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTMYHBIE, PYAMMEHTapHBIC OpTraHbI,



aTaBU3Mbl. MOJEKYIApHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxymye cuibl (pakTopbl) 3BOJIONWK BHIOB B Mpupojae. MyTallMOHHBIA MpoIecc H
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmysairioHHbIe BOJIHBL U Apeiid reHoB. M3omamus u Murpanusl.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIOIUH. [Ipumepsl npucnocodaeHunit
y OpraHu3mMoB. ApoMop(03bl U UINO0ATANITALIMH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makpossomtonus. @opmbl 3BoIIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEpreHTHasl,
napaensHas. HeoGpaTuMocTh 3BOMIOLNN.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHuYecKoro Mupa Ha 3emiiey, «3apOoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTeprurcy, «@opmMbl 00pBOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIH OTOOPY,
«MHorooOpa3ue copToB pacTeHuii», «MHoroo0Opa3ue MOpoA >XKHUBOTHBIXY», «[lomymsiumy,
«MyTanyoHHass U3MEHUYUBOCTEY, «ApoMopdo3bl», «Mnuoanantamuny, «O0mas nereHepamms»,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay, «bopboa
3a CYyILIECTBOBAHUEY, «IIpucnocoOiaeHHOCTh OpPraHU3MOBY, «["eorpaguueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BaHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAcKH, HAOOp III0/I0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapta Mupa, KoJulekmus «®DOpMbl COXPaHHOCTH HMCKOIMAaeMbIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparopunas pabota Ne 2. «OmnucaHue NPUCTIOCOOIIEHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKICHUU KU3HU. HaydHble TMIMOTE3hl BO3ZHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMHs. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTAHHMUECKUX. DKCIIEPUMEHTATHLHOE IMTOTBEP)KICHHE XUMUUECKON
sBomtonnu. HauanbHele Tanbl Ouonorudeckoii apomtoiiuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIHS.
DopMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emite 1o apam u nepuoaam. Karapxei. Apxelickas u mpoTepo30icKas
apel. [Taneo3oiickast 3pa u €€ nmeproIpl: KeMOPUICKUHN, OPOBUKCKUH, CUTYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so030iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Te0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUrUA. OCHOBHBIE CUCTEMATUYECKHE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cwisl  (pakTopbl) aHTpomoreHe3a. HaciencTBeHHas HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMebIi,
Yenosek mnpsamoxoxsamuii, YemoBek HeaHnaepranbckui, Yenoek pasymubiid. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmune! 1 cxembl: «Bo3nukHoBeHne COMHEUHON CUCTEMBbI», «Pa3BUTHE OpraHMYEeCcKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U UYeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTMUYECKUX HaXOJ0K
MIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JIFOIN», «HUeroBeuecKne pacoly.

Ob6opynoBanue: wMmynsixku  «lIporcxoxaenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJAEepTalblla, KPOMAaHbOHIIA), CIENKA WIM HW300pa)K€HUs] KaMEHHBIX OpyIui
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[TpakTrueckast padota Ne 1. «M3yyeHne nCKONMaeMbIX OCTaTKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIASAX .

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

Okonorusi Kak Hayka. 3ajadyd M pasfeibl dKOJOTMH. MeToabl JKOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHasd,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JleicTBrEe HKOIOrMUecKUX (GaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeHcTBHIO a0noTHYeCKUX (akTopoB. bruosornueckre puTMbl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIHA,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKH Momyasinud. OCHOBHBIE TIOKa3aTelIH MOIYJISALUH:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl u cxemsl: kapra «IIpupogusie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[Toacuér mIoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CrTpykTypsl  OuoleHo3a:  BHJOBad,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKLIMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOPErYJIsiius, pa3Butue. CyKueccHs.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIIEMBI.

Cocy1ecTBoBaHNE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6nocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmune!l u cxemsl: «llumessle nenuy», «bHOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTIO Jiecay, «broieH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
MCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISIOLIAS
ouocheprr», «Paktopsl ngerpajanuu  nouBy», «llapHukoBblii  3ddexT», «DaKTOPbI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MOeIb-anmIKanus « TunuyHble 6MOIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Koiekuuun «buorneHosy, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX



KyJIbTYp», TepOapuu M KOJUJICKIMM pAcTeHUH W >KUBOTHBIX, NpHUHAUICKAIIME K pa3HbIM
9KOJIOTUYECKHUM TpymmaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus
OXpPaHACMBIX BUIOB paCTeHI/IfI 1 )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 BUOJIOTUMU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPeIHETo 00IIero o0pa3oBaHuUs: JTUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOEHHUS MpenMera «buonorusy BblIeIeHbBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOy4YaIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH U CAMOOIpPEAENICHUIO,
HaJIu4Yue MOTHBallUU K 06yT-I€HI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OHMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIUXCsl PyKOBOICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHus, HATMYUE SKOJOTHUECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPECAMCTA «bnomnorms» JOCTUI'alOTCA B CIAHUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMu IMOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHef/'I no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, 6€p€)I(HOFO OTHOLIICHUA K KYJIbTYPHOMY HaCJICOUIO u TpaauuusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKPYKarollen cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEU
NO3ULIKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlUi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKTAHCKOW TO3MIMK  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06ﬂ3aHHOCT€ﬁ, YBAXXCHHUEC 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOﬁ ACATCIIBHOCTH IIPU CO3AaHUN y‘IC6HBIX ITIPOCKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMCHUC YUYUTBIBATH B CBOHUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
TIOJIOKCHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3alda4d, YBaXUTCIIBHOTO OTHOIICHUA K MHCHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW MACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepea PoanHO#, ropAaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHIKEHHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUsT OWONOTMHM B IMO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TpaAULIMSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MMOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLHUOHAJIBLHOIO 0JIArONOJIYYHS:

NOHMMaHHE U peau3alys 3I0pOBOro M 0e30macHoro o0pasa Ku3HH (370pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (u3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE IEHHOCTU TPaBUJ MHAMBHIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKoroid,
HapKOTUKOB, KypeHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacCTepCTBa, TPYA0JI00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COLMAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATE TAKYIO IESTEIbHOCTH;

MHTEpEC K pa3nyHbIM chepam npodheccHOoHATBbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBII BBIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE OMbITA IJIAaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

OCO3HaHHe TI00aTBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PelIeHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pElIeHUU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE



IIPaBWJI TOBEJIEHUS B INPHUPOJAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, OnoChephl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOH KyJIbTyphl, OIBITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEpPILEHCTBOBAHUE A3BIKOBON U UNTATEIBCKON KYJIBTYpBl KaK CPEeCTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YeIOBEKa U o0OllecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCleYeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1Aa U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IOJIyU€HUU OMOJOTMYECKHX 3HAHWW B LIEJISAX IOBBIIMICHUS OO0IIEn
KYJBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IpaMOTHOCTH 00y4Jaronuxcs, GopMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

[NOHMMaHHUE CYUIHOCTH METOJIOB IO3HAHHMSA, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH JeATeNbHOCTH, TOTOBHOCTh OCYILIECTBIATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEILHOCTh HHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHCTEMa, HAay4HbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHre (HYHKIMOHAIBHOW I'PaMOTHOCTH M COLMAIBHOM KOMIETEHUUH OO0yYarolmuxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,



MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHBIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

MeranpenMeTHble PEe3yNIbTaThl OCBOSHUSI MPOTPAMMEBI CPEIHEro 00IIero o0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHUE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHHI TPUEMBI IOTUYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHX ITOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

ONpeNeNaTh UENU ACATEIbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUU HX JIOCTHIKCHHS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBACHEHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITSILHOCTH,

KOOPJIMHUPOBATh W BBIIOJHIATE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEILCKHE el CTBUSA:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITEILHOCTH IO TOJIYYSHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TTPEOOPaA30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/J]aud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3Y €€ PelIeHuUs, HAXOIUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYIYCHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISITH IEJICHANIPABICHHBIM MOUCK TEPEHOCa CPEACTB U CIIOCOOOB JEWUCTBUS B
poeCCHOHABHYIO CPENY;

yMeTh TEpPEHOCUTh 3HAHWS B  T[O3HABATENBHYI0O U  MPaKTUYECKyl0  o0yactu
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;



BBIJIBUTaTh HOBBIE WJEH, NpPEJIarath OPUTMHAIBHBIE TOJXOAbl W PELICHHUS, CTaBUTh
npoOJIeMBl U 33Ja4H, TOMyCKarOIUe aIbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpManuu (TEKCTe ydeOHOro mocoodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBApSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh MH(POPMALUIO pa3IUYHBIX BHJIOB U (opM
NPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OXOIMMOH /IS BBIIOTHEHHS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (OpMY NpEACTaBICHUS OHOIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYECKOH
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) oomenmne:

OCYILECTBIIATh KOMMYHHKAIIUK BO Bcex cepax *KM3HH, aKTUBHO y4acTBOBATh B JUAJIOre
WINA JUCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyd, YYWUThIBAaTh WHTEPECHl U
COTJIACOBAHHOCTH TIO3ULIUH IPYTUX YYACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMU OOIIEHHS] M B3aWMOJICHCTBHS, IMOHMMATh HaMEpPEHUS
JpYTUX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIBb30BAHHEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUIYaIbHONH pabOTHI TpU
peleHn OMONIOTHYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KI0TO WICHA KOJUIEKTHBA;

OPUHUMATh IEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATb U KOOPJMHHUPOBATH
JIEHUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIA M KAXKOTO YYaCTHHUKA KOMAaH/bI B OOLIHI pe3ylbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejuiarath HOBBIE MPOEKTHI, OICHWBATh WJCH C TO3HWIMU HOBH3HBI, OPUTHHAIGHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTHBHOE CTPATETHUECKOE TIOBEACHWE B Pa3MYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH 1eHCTBHSIMU:

1) camoopranu3anus:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKUX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIE 337ayll B 00pa30BATENbHON JEATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTECHUIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYIbTYpPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, HCIIOIB30BATh MPUEMBI pedieKCun
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpaMmmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbBI
JeSITeIBbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTYallUsX, & TAKKE B peaIbHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 10 roJjaM 00yUeHHs..

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO npeaMera «buonorusi» ¢ 10 knacce 1onxKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
OpranusM, MeTaboau3M (0OMEH BEIIECTB U ITPeBpallleHHe YJHEPTUH ), TOMEOCTa3 (caMOperysius),
yYpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BeIEHUE  (PErmpOIYKIIHS),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJeKyJsipHOW Ouoinorum), 3akonsl (I. Mennens, T. Moprana, H. 1.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMH HAy4YHOTO NMO3HAHUS B OMOJIOTMU: HAOIIOIACHUE U OINMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUICCTBEHHbBIE NPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT U FYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LENIbI0 00ecreueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTHUH I PallOHaIbHOIO
MPUPOJOTIOIB30BAHMS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOi MH(OpMaLNK, HAYYHO-TIONMYJSPHBIE MaTEePHUalbl), ITHUECKUE ACTIEKThHl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOIIeHHs, 00001as
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTAaThl OCBOEHUS yueOHOTO nipeameTa «buomnorus» ¢ 11 knacce 1OIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH COJIEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaHUs, SKOJOrHYecKas upaMuia, OuoreomneHos, ouocdepa;

YMEHHME Wu3araThb Ouonoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BHJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS JKOJIOTHUECKHX (aKTOPOB Ha
OpraHM3MBbl, IIEPEHOCA BELIECTB U IIOTOKA 3HEPTUU B 3KOCUCTEMAX, AHTPOIIOIE€HHBIX U3MEHEHUH B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHMYECKMX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHON )KU3HHU C IIETIbI0 00ECTICeUCHNUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui paLKoOHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHbIE M MPAaKTHUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HHGpOpMalMU, HAay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAIbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM Kontposbnbie IpaxTieckne (uudpossbie)
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThl pecypebi
bubnmoreka [JOK
1 brosorns kak Hayka 2 0.5 https://m.edsg).ru/7f410292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 buGimorexa [IOK
https://m.edsoo.ru/7f41c292
4 KuznenestenbHOCTh KIETKU 6 E:tlgg:lf/(;ﬁ.e;dascli?rﬁﬂf 416292
5 PazMHOXkeHUE 1 MTHAMBUAYAJIbHOE pa3BUTHE 5 1 bubnnoreka [JOK
OpPTaHU3MOB https.//m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 U3MEHUNBOCTD 8 15 bu6mmorexa [IOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTHHI https.//m.edsoo.ru/7f41¢c292
8 PezepBHOE Bpems 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe H[%aKanecmae 06PA30BATEILHBIC
padoTsI padoTsI pecypcb
1 DBOJOIMOHHAS OUOIOTHS 9 1 ll‘sltptlggl;l/?;ee}((?srl)lt)orllj/?f AccTA
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 bu6mmoteka [JOK
3emiie ' https.//m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opraum3MbL 1 OKpyXaromias cpesia > 1 https.//m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 Eﬁgg?lﬁeggsg)or{f/?f AlccTA
5 PesepBHOE Bpems 2 Bubmorexa HOK
p P https.//m.edsoo.ru/7f41cc74
OBHLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 2.5



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

ChopmupoBaHHOCTh 3HAHHMNM O MECTE M pPOJH OWUOJOTHMH B CHUCTEME
HAYYHOTO 3HAHUS CCTECTBCHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPAa U HAYYHOTO MHUPOBO33PCHHUS, O
BKJIJIC POCCHUHCKUX H 3apyOekHbBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Oouonornu; (QyHKIMOHAILHONH T'PAMOTHOCTH 4YeJOBEKa [UIsl PEIICHUS
YKU3HEHHBIX 337124

YMeHHne pacKkpbIBaTh CoJiep:kaHue OMOIOTHYECKUX TEPMUHOB U MTOHITHIA:
JKU3HbB, KJIETKA, OpraHu3M; MeTaboau3M (0OOMEH BEIIECTB U MpEeBpaIeHue
SHEPruM), TOMEOCTa3 (CaMOperyJslus), YPOBHEBasT OPraHU3aIMsl JKUBBIX
CUCTEM, CAaMOBOCIPOM3BEJIEHUE (PENpOAyKIHs), HACIEACTBEHHOCTD,
W3MEHYUBOCTb, POCT U pa3BUTHE

VYMmeHue uznaraTb OUOJIOTMUECKHE TEeOpuHu (KJIETOYHas, XpOMOCOMHas,
MmyTtarmonHas), 3akonsl (I. Menaensa, T. Moprana, H.1. BaBunosa) u
yueHHus: (0 LEHTpaX MHOrooOpa3usi M MPOUCXOXKICHHUS KyJIbTYpPHBIX
pacrenuii H.W. BaBunosa), onpenenats rpaHulibl UX NPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BIaJeTh METOAaMH HAyYyHOrOo TIO3HAHMS B  OHMOJIOTHH
(HaOmro/leHNe ¥ ONHMCAHHWE S>KUBBIX CHUCTEM, IPOIIECCOB M SIBJICHUI;
OpraHM3ansi W  IPOBEJACHHE  OHOJIOTMYECKOTrO  3KCICPHUMEHTA,
BBIJIBFDKCHUE THITOTE3bI; BHISBIICHUE 3aBUCUMOCTH MEXKTY HCCIEAYEMbIMH
BEJIMYMHAMU, OOBSCHEHUE TOJNYyYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX
HAyYHBIX TOHSTHUN, TEOPUH M 3aKOHOB; yMEHHUE JellaTh BHIBOJIBI Ha
OCHOBaHUH TIOJyYEHHBIX PE3YIIHTATOR)

YMeHMe BBIIEIATh CYyIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT
U OYKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIraHU3MOB;
0COOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB M IMPEBPALICHHS] SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTMYECKOIO0 W HHEPreTHYecKkoro ooOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHs, Pa3MHOKCHUS,
WH/IMBUYaJIbHOTO Pa3BUTHs OpraHn3Ma (OHTOTeHe3)

YMeHne  NpUMEHSTh  MOJIyYeHHbIE  3HAHUA  AJA  OOBSCHEHHS
OMOJIOTUYECKUX TIPOIECCOB M SIBICHUM, I TPUHITHS TMPAKTHUYECKUX
pelieHni B TOBCETHEBHON KHU3HU B ILIENAX obOecriedeHusi 0€30MacHOCTH
CBOETO 3JI0POBBSI M 3JI0POBBSI OKPYXKAIOIIUX JIFOAEH, COOIOICHUS] HOPM
TPaMOTHOI'O TOBEICHUS B OKPYKAIOLIEW MPUPOJHON Cpele; MOHUMAHUE
HEOOXOMMOCTH HCIIOIB30BaHUS JOCTIKCHHN COBPEMEHHOUN OMOIOTHU U
OMOTEXHOJIOTHI IS pAllHOHATBHOTO MTPUPOIOTIOIB30BaAHUS

YMeHue pemarh JJIEMEHTapHblE TEHETHMYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpELMBaHME, CLEIUIEHHOE HAacJel0BaHUE; COCTABIAThH
CXeMbl MOHOTHOPUHOTO CKPEIIMBAHUS IS IPEICKAa3aHUs Hacle10BaHUS
IIPU3HAKOB y OPTraHU3MOB

YMeHue BhINOTHATH 1a00paTOpHBIE U MpaKTUYeCKue paboThl, COOII0IATh
npaBuia Mpu padoTe ¢ yueOHbBIM U J1a0OPaTOPHBIM 000PYIOBAHUEM




YMeHHe KpPUTHUYECKH OIICHHBATh W WHTEPIPETHPOBATH HH(DOPMAIIHIO
OMOJIOTMYECKOT0 CO/IeP KaHUS, BKITFOYAOIIYIO TICEBIOHAYYHBIC 3HAHUS U3
pa3iauuHbiX KcTouHMKOB (CMMU, HaydHO-IIONYJISIPHBIE MaTepUaibl);
ATUYECKHE aCTICKThI COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTHH, METUIIMHE,
OMOTEXHOJIOTUH
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11 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

VMeHHe co3aaBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS,
0000mass OMOIOTUYECKYI0 WH(OPMALUIO U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHATUIHBIN anmapaT OHOJIOTHH

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

CpopMHUpOBaHHOCTh 3HAHUN O MECT€ M POJU OHOJIOTHH B CHCTEME
HAy4YHOTO 3HAHHS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHUUCKHX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE
Oouosoruu; (PyHKIMOHAIBHOM T'PAMOTHOCTH YENOBEKAa [UJISl PELICHUS
KU3HEHHBIX 3aj1a4

YMeHue pacKkpblBaTh coJepKaHHe OMOJOrMUECKUX TEPMUHOB U IOHATHI:
BUJ, TOMYJISIIHSA, TEHO(OHI, SBOJIONMS, IBIXKYIIHE CHIBI ((aKTOpHI)
9BOJIIOLUM,  IPHUCIIOCOOJEHHOCTh  OPraHU3MOB,  BHJI000pa30BaHMUE,
9KOJIOTHYECKHE (DAKTOPBI, HKOCHCTEMA, MPOAYIEHTbI, KOHCYMEHTHI,
pEeNyLeHThl, LEeNU MUTaHUs, SKOJOTHMYecKas NHUpamuja, OHOIeOleHO3,
ouocdepa

YMmeHnue uznaratb OMOJOrMYECKHE TEOpHH (IBOJIOIMOHHAs Teopus Y.
JlapBrHa, CUHTETUYECKasl TEOPUS IBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimieBoro  cxoactea K.M. bBapa, uepenoBaHus — TIJaBHBIX
HarpaBieHud u myteit sBomonun A.H. CeBepiioBa, yuenus o ouocdepe
B.1. BepHazackoro), onpeaensTh I'paHULbl UX TPUMEHUMOCTH K >KHUBBIM
cUCTEMaM

YMeHue BIageTh METOJaMM HAay4YHOTO TIO3HAHWS B  OWOJIOTHH
(HabnrofeHre W OMHMCAHME KUBBIX CHCTEM, MPOLIECCOB W SIBJICHUH;
opraHu3amnusi W  NpOBeJeHHWE  OUOJOTHYECKOTO  IKCIEPUMEHTA,
BBIJIBUYKEHUE TUNIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXKY UCCIIEyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX DPE3YJbTaTOB, MCIOJb30BAaHHBIX
Hay4HbIX MOHSATUN, TEOPUM M 3aKOHOB, YMEHHE JeJlaTh BBIBOJbI Ha
OCHOBAHHWH TOJIYYCHHBIX PE3YyJIbTATOB)

YMeHue BBIJENATh CYIIECTBEHHBIC MPU3HAKK CTPOCHUS OWMOJOTHYECKUX
00BEKTOB: BUIOB, MOMYISALUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OMOTEOIIeHO30B 1 IKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB HACIEICTBEHHOMN
N3MEHUYMBOCTH, €CTECTBEHHOT'O otOopa, BUI000pa30BaHuUA,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, IEPEHOCAa BEIIECTB W IIOTOKA JHEPrUM B DKOCHCTEMAX,
AHTPONOTEHHBIX U3MEHEHMM B JOKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpOTa BELIECTB M OMOT€OXUMUYECKUX IIUKIIOB B 6uochepe

YMmenue MNPUMCHATH MOJIYUYCHHBIC 3HaHUA JJIL 00BsICHEHHS
OMOJIOrHYECKUX IMponecCcoB u HBHGHHI)’I, JJI1 DPHUHATHA HOPAKTHYCCKHUX




pelIeHni B MOBCEAHEBHON KM3HU B LIESIX oOecriedeHus: 0e30IacHOCTH
CBOETO 3/I0pPOBBSl U 37I0POBbSI OKPYXKAIOIIUX JIIOJEH, COOMOACHUS HOPM
I'PaMOTHOI'O TOBEIEHUS B OKPYXKAIOIIEH NMPUPOJHOU Cpele; MOHUMaHHE
HEOOXOMMOCTH HCIIOJIb30BAaHHS JOCTH)KEHUIH COBPEMEHHOH OMOIOTHH
JUI PaliMOHAJIbHOIO IPUPOIOIOIB30BAHUS

YMeHHe pemaTth dJIeMEHTapHble OHOJIOTMYECKHE 3a/a4d, COCTaBISThH
CXEMBI IIEpEHOCca BEUIECTB U SHEPTUU B 3KOcHcTEMaX (LENHU MUTAHUs)
YMeHue BHINOIHATE Ja00paTOpHbIe U MPaKTHUECKUE pabOThI, COOIIOIAT
MpaBujia Ipy paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM

YMeHue KpUTHYECKH OIICHMBATh W HHTEPHPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO COICPIKAHMSI, BKITFOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3
paznuuHbiX ucTouHUKOB (CMMU, HayuyHO-mOmyJsipHbIE MaTepuabl);
paccMaTpuBaTh TI00aTBHBIE KOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(hopMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO
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YMeHue co3liaBaTh COOCTBEHHBIC NMHUCHMEHHBIC U YCTHBIC COOOIICHUS,
0000mmasi OMOJIOTHYCCKYI0 WH(POPMAIUI0 W3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO MCIIOJIb30BaTh MOHSITHIHBIN ammnapaT OHOJIOTHH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

buonorusa xax HayKa

11

12

buonoruss — wayka o xuBoil mnpupoae. Ponp Ouonoruum B dopMupoBaHUU
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

Meroabl MO3HaHUS >KMBOW MpUPOAbl (HAONIOACHUE, AKCIEPUMEHT, ONHUCAHUE,
u3MepeHue, Kiaccuukaius, MoJIeIUpOBaHUE, CTaTUCTHYECKas 00paboTKa JaHHbIX )

2

’KuBble cucTeMbl U X OopraHu3anus

21

2.2
3

3.1

3.2

Kupbie cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHus Owosnoruu. CBoiCTBa
OMOCUCTEM U UX pa3HOOOpa3ue

VYpoBHM oOpraHuzanuu OHOCHCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoCc(epHBIit

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH  COCTaB  KIETKA. XUMHYECKHME DJIEMEHTBhI: MAaKPO3JIEMEHTHI,
MHUKpO3J1eMeHThl. Bosia 1 MuHepanbHble BemecTBa. @YHKIIMU BOJbI 1 MUHEPAIBbHBIX
BemiecTB B KiieTke. [loanepxanne ocMOTHYECKOTO OallaHca

benku. CocraB m crpoeHne O€nIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHuMble U 3aMEHUMBbIE aMUHOKHCIOTBl. AMHHOKHUCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~O€IKOBOW MOJIEKyNbl (TIEpBUYHAs, BTOPHYHAs, TpPETHYHAS U
YeTBepTHYHAs CTPYKTypa). XHUMHUYECKHE CBoiWicTBa OenkoB. buonornueckue
(byHKINN OEIKOB.

depMeHThI — Oronornyeckue karaau3atopbl. CTpoeHue pepMeHTa: aKTUBHBIHN LIEHTD,
cyoctparnas cnenuduuHocTs. Kodpepmentsl. Buramunsl. OTnnuns GpepMeHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB

3.3

34

VYraeBoasl: MoHOcaxapuabl (TJIIOK03a, pubo3a M J1€30KCUpu003a), aucaxapubl
(caxapo3a, JlakTo3a) M TOJHCAaxXapuabl (Kpaxmayi, TJIMKOTEH, IeJUTI0JI03a).
buonorndeckne GyHKIUHU YTIIIEBOJIOB.

Jlununael: TpUrIUMUEpUIbl, cTepoubl, pochonunuasl. I'napoduasHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB U
JIMIHAI0B KaK HCTOYHUKOB DHEPTUHU

Hyxneunosbie kucnotsl: [JHK n PHK. Hykneornael — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Ctpoenune u pynkunu JJHK. Crpoenne u pynkuuu PHK. AT®: ctpoenue u

byHKIIUHU

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpH:L. Metoasl N3YUYCHUA KIICTOK

3.6

Knerka kak menoctHas jxuBas cuctema. OOIMe NpU3HAKK KIETOK: 3aMKHYTas
HapyxHast MeMOpaHna, Mosiekyibl JIHK kak renetnueckuii anmapat, cucteMa CUHTE3a
Oenka

3.7

3.8

Tumnbl kieTok: 3ykapuoTHyeckas M IMpokapuoTHueckas. OcoOEHHOCTH CTPOEHUS
npokapuoTuyeckoil  kietku.  Kierounas  crenka — Oakrepuii.  CtpoeHue
9YKapHOTHYECKOM Ki1eTKU. OCHOBHBIE OTJIMYHSI PACTUTEIbHOM, )KUBOTHOM M TPUOHOI
KJIETKU

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOUHAs! CTEHKA, IITMKOKAJIMKC, UX (DYHKIUH.
[TnazmaTtuyeckas memOpaHa, e€ cBoicTBa U (pyHkuuu. [{uToruazma u e€ opraHouabl.
OnHomeMOpaHHBIE OpraHOUAbI KIETKH: sHjaomnazmatnyeckas cetb (DI1C), anmapar
l'onpmxku, sm3ocombl.  [loyaBTOHOMHBIE OPraHOMIBI  KJIETKH: MUTOXOHJIPHH,




miactuabl.  [IpoucxokaeHne MUTOXOHIpUM W IUlacTuA. Buasl  miactu.
HemeMmOpaHHbIe OpraHoubl KIETKU: PHUOOCOMBI, KJICTOUHBIA LIEHTP, PECHUYKH,
KryTukd. OyHKIIMKM OpraHOUIOB KIIETKH. BKirtoueHus

3.9
3.10

4.1

Snpo — perynsatopHblii 1eHTp kieTkd. CTpoeHue szapa: sAepHas 000JI0UKa,
KapHOIUIa3Ma, XpPOMATHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BELIECTB B KJIETKE

KuznenesaTenbHOCTh KIETKU

OOmeHn BemiecTB, WM MeTabomu3M. AccuMWIALUS (IJIACTUYECKUNA OOMEH) U
IUCCUMWIIALMS  (PHEPreTH4YecKuii OOMEH) — JBE CTOPOHBI E€IMHOTO Ipolecca
Metabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTpo(HBIM M Tereporpodusrii. Posb
(bepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUU SHEPTUH B KIIETKE

4.2

®dorocunte3. CeroBas u TeMHOBass (a3el (oTocuHTe3a. Peakimu (oTocuHTE3A.
OddexktuBHOCTh (DoTOCHHTE3a. 3HaueHUE (POTOCHMHTE3a MJis JKU3HU Ha 3emile.
Bnusiaue ycnmoBuwii  cpeasl Ha (OTOCHHTE3 W CHOCOOBI  TOBBIIICHUS  €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIINe OaKTepuu. 3HAaUCHUE XEMOCHHTE3a IS KU3HU
Ha 3emuie

4.3

4.4

DHepretuyeckuii oOMeH B KieTke. PaciienseHue BEIIECTB, BbIACICHUE U
AKKyMYJIMPOBAaHHUE YHEPTHH B KJIIETKE. DTalbl SJHEPreTHYeCKoro oomena. [ mkomms.
bpoxenne u ero Buibsl. KuCIOpOAHOE OKHCICHHE, WIM KICTOYHOE JIbIXaHHE.
O PEeKTUBHOCTD IHEPTETHISCKOTO OOMEHA

Peaknum marpuuHoro cunTtesa. I'enernyeckas mHpopmarus u JIHK. Peanmzanms
reHeTuueckol uHdopmanuu B KieTke. ['eHeTMueckuit KOA M €ro CcBOICTBa.
Tpanckpumniuss — marpuunslii cuHte3 PHK. Tpancmsauus — OumocuHTe3 Oenka.
KoaupoBanue amuHokuciot. Posib pubocom B 6GuocunTese Oenka

4.5

Heknetounsie ¢opmbl xu3Hu — Bupycel. Mcropus otkpeitus Bupycos (.U.
NBanoBckuii). OCOOEHHOCTHM  CTPOEHMSI M KU3ZHEJCSATENIbHOCTH  BHPYCOB.
bakrepuodaru. bone3nu pacTeHni, ’KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMH.
Bupyc ummynonepununra yenoseka (BUY) — Bo3oyaurens CIIM/la. [TIpodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1eBaHUN

PasMmuoOXeHUE U WHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KrneTounslii iK1, WK >kM3HEHHBIN 1UKI KiaeTku. MHTepdasza u mutos. Iponeccsl,
npoTekaromue B uHTepdasze. Pernmukanus — peakuuss marpuuHoro cuHreza JIHK.
CtpoeHue XpoMocOM. XPOMOCOMHBIM HabOp — KapuoTun. JUIIOMAHBIA U
rafmjouaHbI  XpOMOCOMHBIE HaOoOpbl. Xpomatuisl. lLluTosnornyeckue OCHOBBI
Pa3MHOKEHHSI M HHIMBUYAIbHOTO PAa3BUTHSI OPTaHU3MOB.

Henenune kinetkn — muto3. Ctagun murtosa. [Ipoueccel, mporcxoadiue Ha pa3HbIX
CTaJMIX MUTO3a. BMOJIOrnYecKnii CMBICT MUTO3a

@®opmbl pa3MHOXKEHHS OpraHu3MoOB: Oecrojioe M mojoBoe. Buasl Gecrnosioro
pPa3MHOXXEHHUA: JEJIEHUE HaABOE, II0YKOBAaHME OJHO- ¥ MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyccTBEeHHOE KIIOHHMPOBaHHE
OpPraHMU3MOB, €r0 3HaYEHHE JUIsl CENEKLUN

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.
Meiio3. Cragun Mmeiio3a. [Ipoueccsl, mpoucxoasiye Ha ctraausx Meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buosornueckuii cMbIca ¥ 3HaYEHUE Me03a

5.4

I'amerorenes — mnponecc O6pa3OBaHI/I$I IIOJIOBBIX KIJICTOK Yy JKHMBOTHBIX. ITonoBeie
KEJIC3bl. CCMCHHUKH U AUYHUKH. O6pa3013aHHe M Pa3sBUTHUC ITOJIOBBIX KJIICTOK — IraMeT




5.5

6.1

6.2

6.3

(cmepmaro3ou, sSUIEKIIETKA) — CriepMaToreHe3 u oorene3. OCOOEHHOCTH CTPOCHUS
SIMIIEKIIETOK U ciepmaro3ouioB. OmnonorBopenue. [laprenorenes

NunuBuayanbHOe pa3BuTHE (OHTOTEHE3). DMOPHOHATBHOE pa3BUTHE (IMOPUOTEHE3).
Ortanbl 3MOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX JKHBOTHBIX: JIpOOJIeHUE,
racTpyJssus, OPTraHOTE€HES. [TocTamOpuoHaIbHOE pa3BUTHE. Tunbl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSL: MIPsIMOE, HETIpsiMoe (JINYMHOYHOE). BriusHue cpeapbl
Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKAEHHBIC YPOICTBA.
Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOIO PAaCTEHUs: CTPOCHHUE CEMEHHU,
CTaJNH Pa3BUTHUSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3amaun reneruku. Mcropus pa3BuTus reHeTuku. Briiag poccHCKUX U
3apyOeKHBIX  Y4Y€HBIX B  pa3BUTHE  TEHETHMKH.  MeToapl  I'e€HETUKHU
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETHUECKUH ).
OcCHOBHBIE TCHETHYECKHE MOHATHS. |'eHeTHMYeckas CHUMBOJMKA, HCIOJb3yeMas B
CcXeMax CKpelMBaHUI

3aKOHOMEPHOCTH HACJICIOBAaHUS TMPU3HAKOB, YyCTaHOBJICHHBbIe [. MeHaenem.
MOHOTHOpPHIHOE CKpEIIMBaHHE. 3aKOH €IMHOOOpasus THOpPUIOB IEPBOIO
ITIOKOJICHHA. HpaBI/IJIO IIOMI/IHI/IpOBaHI/IfL SaKOH paCHIeHJIeHI/Iﬂ HpI/I3HaKOB. FI/IHOT€3a
YKHCTOTHI raMeT. [10JIHOE U HEMOIHOE JOMUHHPOBAHUE.

JIuruOpuiHOe CKpeIMBaHUE. 3aKOH HE3aBHCHMOrO HAcClIeJOBaHMs IPHU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHHS. AHAIU3UPYIOIIEE
CKpemuBanue. Vcnosp30BaHue aHATM3UPYIOIIET0 CKPEIUBAHUS IS OIPEICIICHHS
TEeHOTHIIa 0co0Hn

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mno cuenjieHHOMY
HaclieIoBaHHIO TeHoB. HapylieHue cuenieHust TeHOB B pe3ysibTaTe KPOCCHUHIOBEpA.
XpOMOCOMHasi TEOpUS HACJIECTBEHHOCTH. | eHeTuuecKre KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeneieHue TMojda. AyTOCOMbl M IOJIOBbIE
XPOMOCOMBEI. T'omoramernele u reTeporaMEeTHbIC OpPraHU3MBI. HaCJ'IeI[OBaHI/Ie
IIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM

6.4

N3menunBoCTh. BUABI N3MEHUNBOCTH: HEHACIEACTBEHHAs U HAClIeACTBEHHas. Poib
Cpelpl B HEHACJEACTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKA MOIAU(PUKAMOHHON
M3MEHYMBOCTU. BapuanmoHHbI psiag ¥ BapuanMoHHas Kpusad. Hopma peakuuun
npu3Haka. KoandecTBEHHbIE M KayeCTBEHHbIE INPU3HAKM M HMX HOpPMa DPEAKLHH.
CBoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnenctBeHHas, WM  TIeHOTHNMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
W3MEHYMBOCTb. Melo3 U TMOJOBOM NpOIEecC — OCHOBA KOMOMHATHBHOMU
W3MEHYMBOCTU. MyTalmoHHas U3MeHYuBOCTh. Kilaccudukanus myranuii: reHHble
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Nmpu4YrHBl MyTauuid. MyrareHHble (DakTOpBHI.
3aKOH rOMOJIOTMYECKHX PsAJIOB B HaciaeAcTBeHHOM n3MeHunBocty H.M. BaBuiiosa

6.6

I'enetuka yenoseka. Kapuotun uyenoBeka. OCHOBHBbIE METO/Ibl TEHETHKU YEJIOBEKA!
reHEeaJI0TUIECKUH, OJIN3HETIOBBIH, IIUTOTCHETHYCCKHUH, OMOXMMUYCCKHH,
MOJIEKYJISIPHO-TEHETUUECKU . CoBpeMeHHOe onpeerIeHue reHOTHIA:
MMOJTHOTEHOMHOE CEKBEHHPOBAHWE, TC€HOTUIMPOBAHWE, B TOM YHCIE C TOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHble 3a001€BaHMsI YeI0BEKa: TeHHbIE 00NIe3HU, OONE3HU
C  HaACJEJCTBEHHOW  TPEAPacloIOKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
ComaTHnueckue W TeHepaTUBHBbIE MyTaluu. [IpuHIUIBI 30pOBOTrO 00pasa KHU3HH,
JUArHOCTUKH, NPO(QUIAKTUKM U JIEYEHHs TeHeTHYecKux Oose3Heil. Menuko-
F€HETUYECKOE  KOHCYJIbTUPOBAHME. 3HAYEHHWE MEIMUIMHCKOM TE€HETUKU B
MPEAOTBPAIEHUHN U JICUCHUH TeHETHYECKUX 3a00JIeBaHUH YeTTOBEKa




Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak Hayka U mpolecc. 3ap0oXKIeHHE CEIEKIMU U JOMECTUKALUS. Y YeHUE
H.U. BaBusnoBa o ieHTpax NpOUCXOKIECHUS 1 MHOTO00Opa3usi KyJbTYPHBIX PACTCHUM.
L{eHTpBI MPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoOJIa, ITaAMM

7.2

7.3

CoBpeMeHHbIE METO/ABl CeleKIMH. MacCOBBIH W WHIWBHIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHMH U KUBOTHBIX. OlleHKa »5KcTepbepa. bin3kopoacTBeHHOE
cKkpenuBaHue — HWHOpuUAWHT. Ywctas nuHus. CKpelmMBaHUE YHCTBIX JIMHHM.
I'ereposuc, wim rubpunHas cuia. HepoJACcTBEHHOE CKpeIMBaHWE — ayTOPHJIMHT.
Otnanénnas rubpuauzaius u e€ ycrnexu. ICKyCCTBEHHBIN MyTareHe3 v MoJIy4eHHe
MOJIUTIOUIOB. JIOCTHKEHUS CENIEKIIMU PACTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

buorexHonorus kak orpacib Ipou3BOACTBa. ['eHHas nHXKeHepus. DTanbl CO3IaHUs
pekomOunantHoi JIHK u TpaHcreHHbIXx opranu3MoB. KilerouHas WH)KCHEpHUS.
Kiierounsle KynbTypbl. MEHKPOKIIOHAIBHOE pa3MHOKEHUE pacTeHui. KiioHnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHUE U
stryeckue mpodsemsl. MO — reHeTnyecku MOIU(PUIIMPOBAHHBIC OPTaHU3MBI

11 KUIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

1

11

12

DBOIOMOHHASA OUOJIOTUSI

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CupaerenbcTBa HBOIIOLMU. [laeoHTOIOrHUECKHUE: TTOCTIEA0BATEIbHOCTh TOSABICHUS
BUJIOB B MaJICOHTOJIOTHYECKON JIETOITHUCH, [IEPEXOIHBIE (hopMEIL.
buoreorpaduueckue: cxoAcTBO U pa3nuuue GayH U (JIOp MATEPUKOB U OCTPOBOB.
OMOpHONIOTHYECKHE: CXOJACTBA M pPa3Nuuus HSMOPHOHOB  Ppa3HBIX  BHUJIOB
NO3BOHOUYHBIX. CpaBHUTENBbHO-aHATOMHUYECKUE: T'OMOJIOIMYHBIC, aHAJIOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH Yy Bcex
OpPraHu3MoB

OpomtonmonHas Teopust Y. [lapsuna. [Ipennocbulki BOZHUKHOBEHHUS JapBUHU3MA.
JIBIOKyIIIME CHUJIBI SBOJIIOLIMK BHUJIOB 1O /lapBUHY (M30BITOUYHOE pa3MHOXEHHUE MpPU
OTPaHUYEHHOCTU  PECypCcOB, HEONpeleNEéHHas M3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBaHME, €CTECTBEHHBIH 0TOOP)

13

14

Cunrerndeckas teopus oHBomonnu (CTD) ©u  OCHOBHbIE €€ TOJOKEHUS.
MuxkposBostonus. [Tomynsius kak eTuHUIA BUAA U SBOJTIOIUH

JIBmoky1iue cuiibl (pakTophl) SBOMIOIUKM BUIOB B IpUpoie. MyTallmOHHBIN MpoLiecc
U KOMOMHATHBHas M3MEHYMBOCTb. llomysisiiMOHHBIE BOJHBI U Jpel TIeHOB.
Mzonsauus u murpanus. EctecTBeHHbBIN 0TOOP — Hanpapistonuil (PakTop SBOIIOIHH.
@DOpMBI €CTECTBEHHOTO 0TOOpA.

[Tpucnioco0eHHOCT,  OpraHU3MOB  Kak  pe3yiabTaT  3Bojitouuu. [Ipumepsl
npucnoco0IeHnit y opranu3MoB. ApoMop(O3bl U UAXOAIANTALIUH.

Bun u Bunoo6pasosanue. Kpurepun Buna. OcHoBHBIE (HOpMBI BHI000pa30BaHMUS:
reorpaguueckoe, 3K0JI0rHIecKoe

15

MakponsBonronus. @OpMBI  3BOJIIOLMHU: ¢bunernueckas,  JUBEpreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTtuMocTs 3BOMIONNUN

Bo3HukHOBEeHHE U Pa3BUTHUC )KXU3HU HA 3emite

2.1

I[OHay‘{HLIC NpEACTAaBJIICHUA O 3apOKACHUU  KHU3HMU. HaquLIe THUITIOTC3bI
BO3HUKHOBEHUS JKHM3HM Ha 3emjie: abuoresHes u IMTaHCIICpMMUL. XuMmudeckas




SBOJIOLHS.  ODKCHEPUMEHTAIbHOE IOATBEPKIACHUE XHMHYECKOM  SBOJIOLUU.
Havaneubie stambl Omonmornyeckoit »Bomtonmu. [umnoresza PHK-mmpa. Ilepsoie
KJIETKM U UX 3BOJIOLUsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB

2.2

2.3

Pa3zButne xu3HuM Ha 3emiie 1o spam M nepuoaam. Karapxei. Apxeilckas u
nporepo3oiickast 3pbl. llaneosoiickass spa u €€ Tmepuoabl: KEeMOPHUICKHUH,
OPJIOBUKCKUM,  CUJYpUICKHH, JICBOHCKHM, KaMEHHOYTOJIbHBIM, MEPMCKHUM.
Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas spa u €€ nmepuopl: NajeoreHOBbI, HEOTCHOBBIM, AHTPOIIOT€HOBBIM.
XapakTepucTuka KJIMMara U TEOoJIOrMYecKUX ImpoueccoB. (OCHOBHBbIE ATallbl
SBOJIIOIIMM PACTUTEIBHOTO W KMUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH u
’KUBOTHBIX. [l0osiBNIeHHE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

CucremMa OpraHM4eckoro Mupa Kak OTpaxkeHue 3Bomronuu. OCHOBHbIE
CUCTEeMaTUYECKHUE TPYIIIbl OPraHu3MOB

24

2.5

2.6

DOBOJIOLMS 4YeJIOBeKa. AHTpPONOJIOrMs Kak Hayka. Pa3BuTue mpeacTaBleHUMH O
MPOUCXOKICHUHM YelloBeKa. MeTonbl u3ydeHusi aHtpomnoreHne3a. CxoactBa u
pazInyMs 4eJIOBEKA U )KUBOTHBIX. CHCTEMaTHUYECKOE MOJIOKEHUE YETTOBEKa.
JBwxymnme cuibl ((hakTopbl) aHTpoIoreHe3a. HaciencTBeHHass W3MEHYMBOCTH U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIH 00pa3 *KU3HU, U3TOTOBICHUE OPYIUN TPY/a,
MBIIIIEHUE, PEUb

OcHOBHBIE CTaZIMM W BETBH DBOJIIOLMM YEJIOBEKA: AaBCTPAJIONMUTEKH, YenoBek
ymenslid, Yenosek npsAMoxXoasinii, YenoBek HeaHAepTanbCKuil, HeoBeK pa3yMHBIN.
Haxonku ~ HMCKOIaeMbIX  OCTaHKOB,  BpeMs  CYILECTBOBaHHUS,  00J]acTh
pacnpocTpaHeHyst, 00bEM FOJIOBHOIO MO3ra, 00pa3 »KU3HU, OPYAUs

UYenoseueckue pacbl. OCHOBHbIE OOJIBLIME pPAChl: €BpPONEOUAHAs (EBpasuiickas),
HErpo-aBcTpajionHast (3KBaTOpUaIbHAs ), MOHTOJIOUAHAS (a3UaTCKO-aMEPUKAHCKas).
UepTel NOpUCIOCOOJIEHHOCTH MPEACTABUTENCH YEIOBEUECKUX pac K YCIOBUSAM
cyuiectBoBaHMs. EnuHcTBO uenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

OKoJorusl Kak Hayka. 3aJadd M pas3ieiabl dKOJIOTMH. MeToapl JKOJIOrMYeCKHX
UCCIIEIOBaHUM. DKOJOrudeckoe MupoBo33peHue. Cpeasl oOMTaHHMS OPraHU3MOB:
BOJIHAs1, HA3€MHO-BO3/1y1lIHAsl, IOUYBEHHAsl, BHYyTPUOPIaHU3MEHHAsI

3.2

Okonoruyeckne  Qaxropbl.  Kiaccuduxanms — skonoruyeckux — (hakTopos:
abuoTuyeckrue, OWOTHYECKHE W aHTponoreHHsle. JlelcTBUE SKOJIOTHYECKHX
(akTOpPOB Ha OPraHU3MBbI

3.3
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AbGuoTtnueckue (GaKTophl: CBET, TeMIepaTypa, BIAKHOCTb. POTONEPHOAU3M.
[Ipucnocobnenust  OpraHu3mMoB K  JEHCTBUIO  aOMOTHYECKHX  (DaKTOPOB.
bronornueckne puTMbl

buotnueckne daktoppl. Bumsl OMOTHYECKMX B3aUMOACHCTBUN: KOHKYPEHIIHUA,
XUIIHAYECTBO, TMApa3UTU3M, MYTyallu3M, KOMMEHcalu3M (HaXxJeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M,  HEUTpaIHU3M. 3HaueHHE ~ OMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XAPaKTCPUCTHUKU TMONYJIALIUHA. OCHOBHBIC ITOKA3aTEIIN NOIMYJIAIU N
YUCICHHOCTDb, IINIOTHOCTH, POXIAEMOCTb, CMCPTHOCThb, IPHUPOCT, MHUIPALU.
I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJIALUA U ec peryianusa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OuoreHo3. CTpykTypsl OuoOLieHO3a: BHJIOBasd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumenBas). Buasl-momuHaHTel. CBs3UM B
OuoIeHo3e




4.2

DKoyiorudeckue cucreMsl (3kocuctemsl). [lonaTre 006 skocucTeMe U OMOTeOIICHO3E.
OYHKIMOHATbHBIE  KOMIIOHEHTHI ~ 3KOCHUCTEMBI:  MPOIYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopot BemiecTB M MOTOK 3HEPTUU B dKocucTeMe. Tpoduueckue
(nuiieBbie) ypoBHU 3KOocucTeMbl. [luimeBbie 1enu u cetu. OCHOBHBIE MOKa3aTeIn
9KOCUCTEMBbI: OMomacca, HPOAYKLIHMS. ODKOJIOTMYECKHE MUPAMUJBL: MPOAYKIUH,
YHCIIEHHOCTH, Ouomacchl. CBOMCTBA IKOCHUCTEM: YCTOMYMBOCTH, CAMOPETYJISIINS,
pazButue. Cykneccus

4.3

4.4

4.5

[TpupoaHbIE 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTCHHBIC 9KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpO0OIKOCHCTEMBI.
Buonornueckoe u X034HCTBEHHOE 3HAYCHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpa3sue kak (¢akrtop ycroiumBocTH  dKocucTeM. CoxpaHEeHHE
OMOJIOTUYECKOT0 pa3HoO0Opasus Ha 3emIie

VYuenue B.W. Bepnazackoro o 6uocdepe. ['panuibl, coctaB u cTpykrypa 6uocheps.
Kupoe BemectBo u ero ¢yHkiuuu. OcobeHHocTH Ouochepsl Kak TIo0anbHON
sKocucTeMbl. JluHamMuyeckoe paBHOBecMe u oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoThl BemecTB 1 OMOreOXMMHUYECKHUE IIUKIIBI AJIEMEHTOB (yriiepoja, a30Ta).
3oHanbHOCTH OHOChephl. OCHOBHBIC OMOMEBI CYIIIH

UenoseuectBo B Omochepe 3emum. AHTPOTNOreHHBIE HM3MEHEHHsSI B Omocdepe.
['moGabHbIC IKOJOTHYECKUE TPOOIIEMBI.

OcHoBa pallMOHAIILHOTO YIPaBJIEHUS IPUPOAHBIMU PECYPCAMU U UX HUCIIOJIb30BAHUE.
JocTrokeHus: OMOJIOTHH U OXpaHa MPHPOIbI




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., PyoroB A.M. u np.; [lox penakuueit
[Taceunnka B.B. Axumonepnoe obmiectBo «M3aarensctBo «lIpocBenienne

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [lox penakiueit
[Taceunuka B.B. Akumonepnoe obmiectBo «M3narensctBo «lIpocsenienne»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://urok.1c.ru/library/






		2025-08-29T19:03:40+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МОЛОДЁЖНЕНСКАЯ ШКОЛА № 2" СИМФЕРОПОЛЬСКОГО РАЙОНА РЕСПУБЛИКИ КРЫМ
	Я являюсь автором этого документа




