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st o0y4aionmxes 10-11 knaccos



Tosicnumenvnas 3anucka

[Tpu pa3paboTke mporpamMmbl IO OHOJIOTHH TEOPETUUECKYIO OCHOBY JJISI OTIPEACTICHUS
MOJXO0J0B K (POPMHUPOBAHUIO COJEpKaHUsl ydeOHOro mpeamera «buomorus» cocTaBuiH:
KoHIenTyanbHble mojoxkeHuss @DOIOC COO o B3auMOOOYCIOBJICHHOCTH —LEJeH,
coJiepKaHus, pe3yJIbTaTOB 00yYeHUsI U TPEOOBAHUI K YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB,
MOJIOKEHHUSI 00 OOIIMX LENAX W MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero odmiero oopasosanus B Poccuiickoit deneparum, a Takke MOTOKCHHS
o crnenuduke OMOIOTUHU, €€ 3HAYCHUM B TO3HAHWUU KUBOM MPHUPOILI M OOeCreYeHUH
CYILIECTBOBAHMS 4YelloBeueckoro obmiectBa. (COrVIacCHO Ha3BaHHBIM  MOJIOKEHUSIM,
ornpe/eneHbl OCHOBHbIEC (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouojoruu Ha€T MpeAcTaBlIeHUE O MHensix, o0 oOmiei crpareruu
oOyueHus, BOCIIUTAHUSA U PA3BUTHUA O0Yy4AIOUINXCS CPEACTBAMU Y4eOHOTO IpeameTa
«buonorus», omnpenenser o00sf3aTeIbHOE NPEIMETHOE COJAEp’KAHUE, €ro CTPYKTYpY,
pacrnpejieieHue 1o paszfellaM U TeMaM, I[IOCJIEOBATEeIbHOCTh H3Y4YEHHsI Y4eOHOro
MaTepuaJia C Y4ETOM MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHU
00pa30BaTeNbHOrO MPOIIECcCa, BO3PACTHBIX OCOOEHHOCTEN 00yYarOITXCS.

B mporpamMme mo OuonOruM TakXKe YUMTHIBAIOTCA TPEeOOBAHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM pe3yJibTaTaM 00y4deHus B pOpMUPOBAHUU
OCHOBHBIX  BHJOB  y4e€OHO-TIO3HABAaTEIbHOM  JEATEIbHOCTH/YYEOHBIX  JEUCTBUI
00yYaroIMXcs IO OCBOCHUIO COACPKAHUST OMOJIOTHYECKOT0 00pa30BaHus.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblid YpOBEHB) pean30BaH MPUHLUIL
MIPEEMCTBEHHOCTH B HW3Y4YEHUM OHOJOruMu, Oyaromaps 4emMy B HEMl MHpocMaTpUBaeTCs
HaNpaBJIE€HHOCTh Ha pa3BUTHE 3HAHWW, CBSI3aHHBIX C ()OPMHUPOBAHHEM €CTECTBEHHO-
HAay4YHOIO MHPOBO33PEHHMsSI, LIEHHOCTHBIX OpPUEHTAUUH JMYHOCTH, SKOJIOTHYECKOTO
MBILLUICHUS, TPEICTABICHUNH O 3I0pOBOM 00pasze KU3HU M OEpeHbIM OTHOIICHHEM K
OKpyJKaroleld mpupojaHon cpeae. I[loaTomy Hapsmy ¢ HM3ydeHHEM OOIIEOHOIOTHISCKIX
TEOPHH, a TAK)KE 3HAHUM O CTPOCHHH JKUBBIX CUCTEM PA3HOI'0O PAaHTa U CYIIHOCTH OCHOBHBIX
OPOTEKAIOIUX B HHUX IMPOLECCOB B MporpaMMe IO OWOJIOTUM YAEJIEHO BHHMAHUE
MCIIOJIb30BAHUIO TIOJYYEHHBIX 3HAaHUW B TOBCEAHEBHOM KU3HU JIJISl PEIICHUS TPUKIIAAHBIX
3a/a4, B TOM 4YHCIe: NPOPUIAKTUKA HACIEACTBEHHBIX 3a00JIEBaHUI YeOBEKa, MEIUKO-
TF€HETUYECKOr0 KOHCYJIBbTHPOBAaHUSA, OOOCHOBAHMSI HKOJOTMYECKH LEIecO00pa3HOro
MOBEACHUS B OKPYXKAIOLIEW MPUPOJHOW CpEAe, aHajdu3a BIMSHHUS XO3SKWCTBEHHOM
NEeSATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX M HMCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenue BHUMaHUS K MPUKIAIHOW HaAIMpaBiIE€HHOCTH ydyeOHOro mpeamera «buonorus»
MPOJIMKTOBAHO HEOOXOAMMOCTHIO OOECICUeHUs] YCIOBUM JJI pEHICHUsS OJHOU U3
aKTyaJlbHBIX 3aJlad IIKOJIBHOIO OMOJIOTMYECKOro O00pa30BaHHWs, KOTOpas MperoJiaraet
(dopmupoBaHue y 00ydaromxcs CHOCOOHOCTH aAanTUPOBATHCS K U3BMEHEHUSIM THHAMUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpenHero o0miero oopa3oBaHus 3aHUMaeT BakHoe Mecto. OHa
obecnieunBaeT HOPMUPOBAHHE Y OOYUAIOIIMXCS IPEJICTABICHUNA O HAy4YHOUN KapTHHE MUpA,
pacimupsier u o0oOLIaeT 3HaHMUS O KUBOHM MpHUpoAE, €€ OTIMYUTENIbHbIX MpU3HAKaX —
YPOBHEBOW OpPTraHM3allMy W SBOJIOLUHU, CO3[AET YCIOBUS AJISA: MO3HAHUS 3aKOHOB KUBOU
npupoAbl, (QopMUpPOBaHUS (PYHKIMOHAIBHOW TIpPaMOTHOCTH, HABBIKOB 3J0pPOBOrO U
0e30macHOro o0pasza >KU3HHU, 3KOJIOIMYECKOTO MBIIUICHHS, LIEHHOCTHOTO OTHOIICHHS K
YKABOM IIPUPOJE U YETIOBEKY.



bonbmioe 3HaueHume OMONOTHS MMEET TaKKe I PEUIeHHS BOCHHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/lady CpPEeAHEro o0Iero oOpa30BaHUs, COLUATU3ALMN OOYy4aArOIIUXCS.
N3yuenue Ouonoruu obOecrieurBaeT yCJIOBUS s (POPMHUPOBAHUSI WHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX W MH(GOPMAIIMOHHBIX  HAaBBIKOB, JACTETUYECKON  KYJIbTYpHI,
CIOCOOCTBYET HMHTErpaluuud OHOJOTMYECKUX 3HAHUW C TNPEJICTABICHUSAMH H3 JIPYTUX
y4eOHBIX IPEIMETOB, B YaCTHOCTH, (DM3UKH, XUMUH U reorpadun. HazBaHHbIE MOI0XKEHUS
0 MpeHa3HaueHUuHU yueOHoro npeamMera « bHoaorusy cocTaBiIv OCHOBY JJIsL OTIPEAeTICHUS
MOAXOA0B K OTOOPY M CTPYKTYPHPOBAaHHUIO €ro COAEpP)KAaHUSA, NPEICTAaBICHHOIO B
porpamMmme 1o OMOJIOTHH.

Ot6op conepxkanust ydeOHOro mnpenmera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUN KYJIBTYPOCOOOPA3HOTO MOIXOAa, B COOTBETCTBUU C KOTOPHIM
oOyuaroluecs: J0KHBI OCBOUTH 3HAHUSI U YMEHHUSI, 3HAUMMBIE JIJ1s1 POpMUPOBAHUS OOIIeH
KYJbTYpBbI, OIPEIEAIOINE aIEKBATHOE MMOBEICHUE YEJIOBEKA B OKPYXKAIOLIEH MPUPOTHON
cpeze, BOCTpeOOBaHHbBIC B TTOBCEIHEBHOM KU3HU M MPAKTUUYECKOU AesTeapHOCTH. Ocoboe
MECTO B A3TOM CHUCTEME€ 3HAHWWA 3aHUMAIOT 3JIEMEHTBHI COAEpP)KaHUs, KOTOphIE CIYyXKaT
OCHOBOHM 1711 (hOpMHUPOBAHUS MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHE MUpPA U LEHHOCTHBIX OPUEHTALMUAX JIMYHOCTH, CIOCOOCTBYIOUIMX T'yMaHU3aluu
OMOJI0rHuecKoro o0pa3oBaHusl.

CrpyKTypupoBaHHe COAEpKaHMs ydeOHOro Marepuaja B Mporpamme 1o OUoJIoruu
OCYIIECTBJIEHO C Y4€TOM MPUOPUTETHOTO 3HAYECHUSA 3HAHUH 00 OTIMYUTENIBHBIX
OCOOCHHOCTSIX KUBOM MpHUpPOAbI, O €€ YypOBHEBOM oOpraHu3aluud M 3Boaonud. B
COOTBETCTBUM C JTUM B CTPYKType YyueOHoro mnpeamera «buosorus» BbLIEICHBI
CleNyIolue coAepKareiabHble JHUHUM: «buonorus kak Hayka. MeToabsl HAy4YHOTO
no3HaHus», «Kierka kak Ouosorumueckass cucremayn, «OpraHu3m Kak Ouosiormueckas
cucteMa», «CucrteMa M MHOroo0Opa3ue OpPraHHMYECKOro MHUpay, «IBOJIIOLUS KUBOU
MPUPOIBDY, « IKOCUCTEMBI M MPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Lenp n3yuenus yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATEHOW OPTaHU3aIMN KUBBIX CHCTEM
pa3HOro paHra M NpUOOpETEeHHE YMEHUH MCIONb30BaTh ITH 3HAHUA MJS TPAMOTHBIX
JeHCTBUIM B OTHOIIEHWH OOBEKTOB UBOW MPUPOJBI U PEIICHUS PA3IMYHbIX KU3HEHHBIX
poosIeM.

JlocTukeHHe 1eu M3ydeHust yuyeOHoro npenmMera «buonorus» Ha 6a30BOM YpOBHE
o0ecreynBaeTcs peeHNeM CIIEIYIONINX 3a/1au:

OCBOCHHME OOYYAIOMIMMHCS CHUCTEMbl 3HAHUW O OMOJIOTMUECKHX TEOPHSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, TUIIOTe3aX, MpaBHJIaX, CIyXallUX OCHOBOW ISt
(GbopMHpOBaHUS TPEACTABICHUA O €CTECTBEHHO-HAyYHOM KapTHHE MHpa, O METOoJax
HAy4YHOTO MO3HaHUs, CTPOCHUH, MHOTOOOPa3UH U OCOOCHHOCTSX JKUBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHM3alliM, BBIJAIOIIUXCS OTKPBITUSX W COBPEMEHHBIX MCCIEIOBAaHUSAX B
OHOJIOTHH;

(dopMupoBaHre y 00ydaronuxcs M03HABATEIbHBIX, HHTEJUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE B MpoIlecce aHalIM3a JaHHBIX O MyTSIX Pa3BUTHS B OHOJOTHMHM HAy4YHBIX
B3IJISII0B, MJIEH M TTOAXO0/I0B K M3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3allii;

CTaHOBJICHHE y OOydYarommxcst oOled KyJabTypbl, (DYHKIMOHAJIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHHS OKPY’KAIOIIETO MUPA KUBOU MPUPOIBI
Ha OCHOBAHWH 3HAHWI U OTIBITA, MOJYYEHHBIX TIPU U3YYCHUN OMOJIOTHH;



GopmupoBaHUe y 00YJarOIUXCs YMEHUHN WILTIOCTPUPOBAThH 3HAYCHHE OMOJIOTHUECKUX
3HAaHWUU B MPAKTUYECKOU ACSITETLHOCTH YEJIOBEKA, PA3BUTHU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHIA U arpoONOTEXHOJIOTHH;

BOCTIMTaHHE YOCKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOW MPUPOJIHI,
HEOOXOAMMOCTH OEpEe)HOro OTHOLIEHUS K HEW, COOMIOAEHUS 3TUYECKHX HOPM IpHU
NIPOBEJCHUH OMOJIOTUIECKUX HUCCIICIOBAHUIA;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWA JUIsI  TOBBIMICHUS  YPOBHS
AKOJIOTUYECKOM KYIBTYpHI, 111 (JOPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHYIS,

pUMEHEHHE IPUOOPETEHHBIX 3HAHUI ¥ YMEHUH B TIOBCETHEBHOM JKU3HU JIJISI OLICHKH
TIOCTICICTBHUIA CBOCH JIEATEIHHOCTH IO OTHOIIECHUIO K OKPYIXKAIOIICH cpejie, COOCTBEHHOMY
3I0POBBIO, 00OCHOBAHUE U COOTIOZICHIE MEP MTPOPMITAKTUKH 3a00IEBaHU.

B cucreme cpennero odmero oOpasoBaHusi «buonorus», uydaemas Ha 0a30BOM
YPOBHE, SBISIETCS 00s3aTEIFHBIM YUYECOHBIM MPEAMETOM, BXOJISIIAM B COCTAB MPEIMETHON
obmactu «EcTeCTBEHHO-HAYYHBIC TIPEIMETHIY.

Jlns u3ydyeHus Ouosiorud Ha 0a30BOM YpOBHE CpeaHero oOmiero oOpa3oBaHUs
orBoauTcs 68 wacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 vac
B HEJETIO).

COAEPXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTEeCTBEHHBIMU HayKamH, puocodueit, 3Tukoi, 3cTeTukoi u npasom. Ponb 6uosioruu B
(opMHpPOBaHNY COBPEMEHHOW Hay4YHOU KapTUHBI MUpa. CrucTema OMOJIOrMYecKuX HayK.

Metoapl TO3HAHUSL JKUBOM MpUpoAbl (HAOMIOACHUE, SKCIEPUMEHT, OIKCaHUE,
U3MepeHue, Kiaccudukaius, MoIeTMPOBaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIIBD.

JlabopaTopHbie U NPpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabdora Ne 1. «Mcnosb30BaHUE pa3IUYHBIX METOAOB MPU U3YUECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3AIUA.

JXusble cructembl (OMOCUCTEMBI) KakK MpeaMeT u3yueHust ouonoruu. OTINYne KUBBIX
CHCTEM OT HEOPTraHUYECKOU MMPUPO/IBI.

CpoiicTBa OWocHcTeM W WX pazHooOpaszue. YPOBHU OpraHU3aIUU OHUOCHCTEM:
MOJICKYJIAPHBIM, KJIETOYHbIM, TKAHEBBbIA, OPraHU3MEHHBIN, IOMYJSAIUOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTE€OLIEHOTHYECKUH ), OnOChEepHBIi.

JemoHcTpanuu:

Tabmuiel 1 cxeMbl: « OCHOBHBIE TTPU3HAKU JKU3HW», «YPOBHU OpraHU3aIluu >KUBOU
MPUPOIBD».

Oo6opynoBanue: mojaens Mmoiekynsl JJTHK.



Tema 3. XumMuveckunii cOCTaB U CTPOEHHE KJIETKH.

XWMUYECKH  COCTaB  KJIETKHM. XHWMHYECKHE  DIIEMEHTBI:  MAaKpOA3JIEMEHTHI,
MUKpO3JI€MEHTHI. Bogia 1 MUHEpaIbHbIE BEIIECTBA.

@yHKIMU BOJBI U MHUHEPAJBHBIX BEIIEeCTB B KieTke. [lognepxanue ocCMOTHYECKOIO
Oananca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKUCIOTBI — MOHOMEpPHI OEIKOB.
He3aMenumble W 3aMEHHMbIE aMHHOKHCIOTB. AMHWHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBON MOJIEKYJbl (IIepBUYHAS, BTOPUYHAS, TPETHUYHAs M UYETBEPTUUHAsS
CTPYKTypa). XuMHUYECKHE CBOMCTBa OenkoB. buonornueckue QyHKIMU OEIKOB.

depMeHTHI — Orosornyeckue katanu3atopbl. CTpoeHne pepMeHTa: akTUBHBIN LIEHTD,
cyoctpatnas crnenupuyHocts. Kodepmentsl. Butamunbl. OTnuyus ¢GEepMEeHTOB OT
HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoapl: MoOHOcaxapuabl (TJIIOKO3a, pub03a W Ae30KCUpr003a), Arcaxapuibl
(caxapo3a, J1akT03a) U Toyircaxapubl (Kpaxmal, TJIMKOTeH, 1eJUI0103a). buonorudeckue
(yHKUIMU YTIE€BOOB.

Jlunuapl: Tpurnuepubl, ¢Gochonunuabl, crepouasl. I'uapo@uibHO-ruApodhOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuun munuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHIOB
KaK UCTOYHUKOB 3HEPTHUHU.

Hyxknennoseie kucnotel: JJHK u PHK. Hykneoruasl — MOHOMEPBI HYKIEHHOBBIX
kucnoT. Ctpoenne u ¢ynkuuu JIHK. Ctpoenue u ¢pynknuu PHK. Buast PHK. AT®:
cTpoeHue U QyHKIIUU.

[utonorus — Hayka o kieTke. Knerounast Teopusi — mpuMep B3aUMOACHCTBUS UAEH U
(hakTOB B HAYYHOM MO3HAHUHU. METO/bl U3yUEHUS KIETKH.

Knerka kak wnenoctHast xuBas cucrema. OOmIMe NpU3HAKU KJIIETOK: 3aMKHYyTas
HapykHasg MmemOpana, Moiekynsl JIHK kak reHernueckuii ammapar, cUCTeMa CHHTE3a
Oeska.

Tunsl KIeTOK: syKapuoTHueckas M mnpokapuoTuueckas. OCOOEHHOCTH CTpPOCHHS
npokapuoTudeckoi kietku. Kinerounas crenka Oaxrtepuii. CTpoeHHE 3YKapUOTHYECKOU
kJeTkr. OCHOBHBIE OTJIMYHS PACTUTEIHLHOM, >)KUBOTHON M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOYHAS] CTEHKA, TTTMKOKAJIMKC, UX (YHKIIUU.
[Tnazmatuueckass memOpana, e€ cBoiictBa U ¢yHkiuu. [{uTommasma m e€ opraHouibl.
OpnomemOpannbie opranounabl kietku: OIIC, ammapat [onpmxku, JHM30COMBI.
[lomyaBTOHOMHBIE OpPraHOWBI KJIETKH: MHTOXOHIpUH, Inactuabl. IIpoucxoxxaeHue
MUTOXOHJpHN 1 miactull. Buasl minactua. HememOpaHHbie OpraHOUAbI KIETKU: puOOCOMBI,
KJIETOUHBIA LEHTP, LEHTPHUOJIM, PECHUYKH, KTYTHUKU. DYHKIUU OPraHOUAOB KIIETKH.
Bxutouenust.

SAnpo — perynsTopHbld LeHTp KkieTku. CTpoeHue sapa: siAepHas 000JI0YKa,
KapuoIuiazmMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KJIETKE.

JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, /Jx. Yorcos,
@. Kpuk, M. Yunkunc, P. ®@panxiun, K. M. bap.

Huarpammel:  «PacnpeneneHne XWMHYECKUX DJIEMEHTOB B HEXHBOM NIPUPOAEY,
«Pacrnpenenenne XuMHYECKUX 3JIEMEHTOB B KUBOU MTPUPOJIEN.

Tabmuubr u cxemsr: «llepuogndeckas TabIMIIa XUMUYECKHUX JIEMEHTOBY, «CTpoeHwHe
MOJIEKYJIbI BOJIbI», «buocunTe3 Oenka», «CTpoeHue Moisekyibl Oenka», «CTpoeHue



depmentarn, «Hykinennossie kucnotsl. JHK», «Ctpoenne monexynst ATO», «CtpoeHue
JYKapUOTUYECKON KIIETKN», «CTpoeHne >KMBOTHOM KIETKW», «CTPOEHHE PACTUTEIbHOU
KIETKN», «CTpOEHUE MPOKAPUOTUUYECKOU KIETKN», «CTpOCHHE sApA KIETKH,
«YTaeBoab», «JINIuan.

ObopynoBaHue: CBETOBOM MUKPOCKOM, 000pyAOBaHKE AJIsl MPOBEACHUS HAOIIOICHUH,
M3MEPEHUN, HKCHEPUMEHTOB, MHUKPOIPENapaThl  PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaTbHBIX KIETOK.

JlaGopaTopHble ¥ IpaKTHYecKue padoThbl:

JIabopatopHas padota Ne 1. «M3yyeHue kaTaTUTUUECKOM aKTUBHOCTH (PEpMEHTOB (Ha
MIpUMEPE AMUJIAa3bl UM KaTaaasbl)y».

JlabopatopHasi padota Ne 2. «M3yueHue CTpoeHUs KIETOK PAaCTEHUM, >KUBOTHBIX U
OakTepuil o MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpENapaTax U uX OMUCAHUE.

Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH.

OOmeH BemecTB, WiIM MeTabomu3M. AccUMWISIMS (TUIACTUYECKH OOMEH) u
JTUCCUMWISIIUSA (PHEPTETUYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca MeTaboau3ma.
Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U YHEPTUU B TOHUMAHUU METab0Iu3Ma.

Tunbl oOMeHa BenecTB: aBTOTPO(DHBIN U reTepoTpodHbINA. POk pepMeHTOB B 0OMEHe
BEILIECTB U MIPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakumu Qorocunresa.
OddextuBHOCTh PoTOCHMHTE3a. 3HaUeHUE (HOTOCHHTE3a /I KU3HU Ha 3emiie. BrusiHue
yCIIOBUM cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIMICHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIne OakTepuu. 3HaueHUEe XEMOCHHTE3a IS )KU3HU Ha
3emie.

OHepreTuueckuii OOMEH B KJeTke. PaciierieHue BeENIeCTB, BBIICICHUE U
AKKyMYJMpPOBAaHHE SHEPIMM B KIETKE. OJTambl 3HEpreThdeckoro obmeHa. [nmkonus.
bpoxenne wu ero Buunel. KucnopogHoe oOKHCIIEHHE, WIM KIETOYHOE JbIXAHHUE.
OxucnurensHoe GpocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakuun matpuuHoro cunrte3a. ['eHetmueckas mHopmanus u JIHK. Peanuzanus
reHEeTUYeCKO HHpopMaluu B KieTKe. | eHeTuueckuil ko u ero cBoiicTBa. TpaHcKpunus
— MarpuuHblid cuHTe3 PHK. Tpancasuus — OuocuHTe3 Oenka. DTambl TPaHCISLHUU.
Konuposanue amuHokucior. Pois pubocoMm B OnocunTtese Oernka.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hctopusi otkpeitus BupycoB (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KM3HEHHOT'O ITMKJIA BUPYCOB. bakrepuodaru.
bosie3nn pacrteHuii, JKUBOTHBIX M 4YEJOBEKAa, BbI3BIBAEMBbIE BHpycamu. Bupyc
ummyHoaeduiuta yenoBeka (BUY) — BozOymaurens CIIMa. OOpaTHas TpaHCKPHUTIIIUA,
peBepTasa u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpanuun:

[Toptpetsi: H. K. Konsuos, 1. . UBanosckui, K. A. Tumupszes.

Tabmuiet u  cxeMbl: «Tumnbl nutadus», «Metabomuszmy», «MUTOXOHIPHUSD,
«JHepreTuyeckuit  oomeny», «Ximopomacty, «®orocunrtes», «Ctpoenne JIHK»,
«CtpoeHue M (PyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHUecKuil Koy,
«Bupyco», «bakrepuodarn», «CrpoeHne u ku3HeHHbI 1ukia Bupyca CIIW/la,
O0akrepuodara», «Pemukanus JTHK.

O6GopynoBanue: wmoxaenu-anmmkanun  «Yasoenune JIHK wu  Tpanckpuniusy,
«buocunTtes 6enkay, «CTpoeHue KIETKW», MoJienb cTpykTypbl JTHK.



Tema S. PasMHoOKeHHe M HHAUBHAYAIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbiii MKy, WK )KU3HEHHBIA MUK KiIeTku. MHTepdaza u mutos. Ilpoieccs,
npoTekaromue B uaTepdase. Permkarus — peakuus matpuynoro cuare3a JJHK. Ctpoenue
XpoMocOM. XpPOMOCOMHBIH HabOop — KapuoTwum. JIMIUIOMIHBIA W  TarJIOUIHBINA
XpOMOCOMHbIE HaOOphl. Xpomatuibl. [lUTOmOrHYECKME OCHOBBI PA3MHOXKEHHS U
WHJIMBU]IyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne kinetku — muto3. Craauu mutosa. IIporecchl, mpoucxoasiiyue Ha pa3HbIX
CTaIUIX MUTO3a. bOIOTHYECKUI CMBICII MUTO3a.

[Tporpammupyemasi TuGesb KJISTKA — aroITo3.

dopMbI pa3MHOKEHMSI OPTraHM3MOB: Oecrojoe W IMojoBoe. Buasl Oecmoiioro
Pa3MHOKEHUA:  JICJICHWE  HaJABOE, IIOYKOBAHME  OJHO- M  MHOTIOKJIETOYHBIX,
CIIopooOpa3oBaHUE, BEreTaTMBHOE pa3MHOXKeHHe. VICKycCTBEHHOE  KIIOHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHE JJIs1 CEJICKIIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTJIMYUS OT O€CIOI0TO.

Meiio3. Craauu Mmeio3a. [Iponeccsl, mpoucxoasiiye Ha ctagusix meiosa. [Topenenue
xpoMmocoM B mero3e. Kpoccunrosep. buonornyeckuii CMbICT U 3HaYE€HHUE MEN03a.

l'amerorenes — mporecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y >KMBOTHBIX. [lojoBbIC
KeJe3bl: CEMEHHUKH U Aru4HUKUA. OOpa3oBaHHE W Pa3BUTHUE MOJOBBIX KJIETOK — TameT
(cnmepmaro3ou, SMIEKIETKa) — CHepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SULEKJIETOK U criepMaro30uaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe pa3BuTre (OHTOreHE3). DMOpPHOHATBLHOE pa3BUTHE (AMOPUOTECHER).
Dtarbl SMOPUOHATIFHOTO Pa3BUTHS Y TTO3BOHOYHBIX KMBOTHBIX: APOOJICHHUE, TaCTPYJIISAIIUA,
opraHorenes. IloctamOpuoHanbHOe pasBuTHE. THUIMBI MOCTAMOPUOHATBHOTO PA3BUTHUS:
npsiMoe, HempsMoe (JTUYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJUU Pa3BUTHA.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DopMbl  pPa3MHOXKEHUS  OpPraHu3MoB»,  «JlBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pPACTEHHI», «BerertaTuBHOE Pa3MHOKEHUE PACTECHUI,
«Jlenenne kietku Oaktepuit», « CTpOCHHUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBD»,
«Kierounslii nukny, «Pemnmukamua JHK», «Murtoszy», «Meio3y», «lIpsmoe u Henpsimoe
pasBuTHEe», «l'ameTroreHe3 y MIICKONHUTAIOMMX W YeJOBEKa», «OCHOBHBIC CTAaINU
OHTOTE€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmaTo30u bl
MJICKOTIUTAIOIIETOY, «SHLIEKIIeTKa MIEKONMUTAOIEro», «KapnoknHes B KIeTKax KOpEeIKa
JlyKa», MarHutHas wmojenb-amumkanusa «/lemenue knetkw», moxens JHK, mopens
MeTadazHo XPOMOCOMBI.

JlabopaTopHbie H NPpaKTHYEeCKHE PadOThI:

Jlabopatopnas pabota Ne 3. «HaOmroneHre MuTO3a B KJIETKaX KOHYMKA KOPEIIIKa JTyKa
Ha TOTOBBIX MUKpPOIIpENapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHue CTpOEHUS TOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpEnapaTax».

Tema 6. HacjiencTBEeHHOCTh M I3MEHYHUBOCTH OPTaHU3MOB.

[IpenmeT u 3amaun reHEeTUKU. VicTopusi pa3BUTHSA TE€HETHUKU. POib IUTONIOTHM H
AMOPHOJIOTUN B CTAHOBJICHWW TEHETHUKU. BKiaa poCCHUUCKMX U 3apyOEKHBIX YUYEHBIX B



pa3BUTHE TEHETUKU. METOAbl TEHETUKH (THOPHUIIONOTHYECKUH, ITUTOTEHETUYECKUN,
MOJIEKYJIsipHO-TeHeTnYeckuii). OCHOBHBIE TeHEeTHYeckue moHATHUs. [ eHeTnueckas
CHUMBOJIMKA, UCITOJIB3YEMAs B CXEMAX CKPEIIUBAHUMN.

3aKOHOMEpPHOCTM HACJEAOBaHWs MPU3HAKOB, YCTaHOBIECHHble [. MeHuenem.
MonorubpumHoe CKpemuBaHue. 3aKOH €IMHO-00paswsi THOPUIOB TIEPBOTO TOKOJICHHUS.
[IpaBuiio0 TOMUHHpPOBAaHMS. 3aKOH PACIIECIUICHHUS] NMPU3HAKOB. ['MIIOTE3a YMCTOTHI raMer.
[TonHOE M HEMOJIHOE JOMUHUPOBAHHUE.

HuruOpuaHoe CcKpemuBaHue. 3aKOH HE3aBUCHMOIO HAcleIOBaHUs MPU3HAKOB.
[{luToreHeTuueckMe  OCHOBBI ~ JTUTHOPUIHOTO  CKpEIIMBaHHS.  AHAIU3HUPYIOLIEe
ckpemnBaHue. Vcnosib30BaHWE aHAIU3HUPYIOWIETO CKPEIIMBAHUS IS ONPEICICHUS
T€HOTHITA OCOOHU.

CuerieHHoe HaclieqoBaHue npusHakoB. Pabora T. Moprana mno ClemieHHOMY
HACJIEJOBAaHNIO T'eHOB. Hapylenue cuenienns TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPHS HACIEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

I'enetnka mona. XpoOMOCOMHOE ONpeAETeHUE Ioja. AYTOCOMBI W TOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHhIe Oprann3Mbl. HacienoBanue mpu3HAKOB,
CLUEIUIEHHBIX C MTOJIOM.

N3menunBOCTh. BUabl M3MEHUMBOCTHU: HEHACJIEACTBEHHAs W HACJIEACTBEHHAas1. Poib
Cpenbl B HEHACHEACTBEHHOM M3MEHYMBOCTH. XapaKTePUCTUKA MOAUPUKAIMOHHON
U3MEHUYMBOCTU. BapuallnOHHBIN psAl U BapuallMOHHas KpuBas. Hopma peakuuu npursHaka.
KonnuecTBeHHbIE W KayeCTBEHHbIE TMIPU3HAKM M UX HopMma peakuuu. CBOKWCTBa
MOJIU(PUKAIUOHHON N3MEHYUBOCTH.

HacnencrBennas, wiM  TEHOTUNMYECKasl, U3MEHYMBOCTb. KomOuHaTuBHas
M3MEHYMBOCTh. Mei03 M TOJIOBOM MpoliecC — OCHOBAa KOMOWHATUBHOW W3MEHYMBOCTH.
MyrtainionHasi W3MeH4YMBOCTh. Kraccudukanuss MyTaluid: TEeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa u npuuuHbl MyTauuid. MytareHHbie (pakTopbl. 3aKOH TOMOJIOTHUYECKUX
pAIOB B HaclieACTBeHHOM n3MeHunBoctu H. . BaBuiosa.

BuesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka udenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl F€HETUKHU YEJIOBEKA:
TCHEAJIOTUYCCKUN, OJM3HEIOBBIM, IMTOTEHETUUCCKUN, OMOXMMHUYCCKHM, MOJICKYJISPHO-
reHeTnueckuii. COBpeMEHHOE ONpeIeSICHHE TeHOTUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TCHOTHIIMPOBaHUE, B TOM unciie ¢ momoinpto [T1[P-ananu3a. HacneactBenHsie 3a00eBaHUs
YeJIOBeKa: TEHHbIe OOJie3HW, OOJIE3HH C HACIEACTBEHHON MPeapacioioKeHHOCTHIO,
XpoMocoMmHbIe 60se3Hu. ComMaTHYecKue M reHepaTHUBHBIE MyTalluu. CTBOJIOBBIE KIIETKH.
[Ipuniunel  370poBOTO  00pa3a >KU3HU, AUATHOCTUKH, TNPOPUIAKTAKH U JICUYCHUS
reHEeTUYeCKuX  OoJie3Hel. MeauKo-TeHeTUYeCKOoe  KOHCYJIbTHpPOBaHME. 3HAUYCHUE
MEJMIIMHCKOW TE€HETUKHW B MPEJOTBPAICHUM W JICYCHUU TE€HETUYECKUX 3a00JICBaHUM
YEJIOBEKA.

JdemoHcTpanuun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. UerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuiel U cxeMbl: «MOHOTHOPUAHOE CKpEIIMBAaHME U €ro IHUTOreHeTUYecKas
OCHOBa», «3aKOH pacUICIJICHUS W €ro UHUTOr€HETUYeCKas OCHOBa», «3aKOH YHUCTOTHI
rameT», «/lurnbpumnoe ckpemuBanue», «lluTonorndeckne OCHOBBI JUTHOPUTHOTO
CKpelmuBaHusy, «Meno3», «B3anmMoaencTBue aJuieIbHbIX T€HOBY», «[ eHEeTUYeCKne KapThl
pacTeHHil, )KUBOTHBIX U YeOoBeKa», «[ eHeTnka nosa», «3aKOHOMEPHOCTH HACIIEIOBAHMUS,



CUEIUVIEHHOTO € MojoM», «KapHoTuIlbl YemoBeKa U JKUBOTHBIX», «BUIbl H3MEHUYMBOCTHY,
«MoaudukanronHas U3BMeHYUBOCThY, «HacnenoBanue pesyc-pakropa», «'eneTuka rpymnm
KpoBW», «MyTalmoHHasi U3MEHYUBOCTB.

Ob6opynoBanue: MOAETU-aNIUIMKauu «MoHOTHOpUIHOE CKpelBaHue», «Hemomnnoe
JOMUHHUPOBAaHUE», «/Iurndpuanoe ckpemmBanuey, «llepekpect XxpoMocoM», MUKPOCKOI U
MUKponpenapar «J/lpo3zodpuna» (Hopma, myrauuu (OpMbI KpPbUIBEB M OKpPAcCKHU Teia),
repbapuii «I"'opox mMOCEeBHOWY.

JlaGopaTopHbIe ¥ IpaKTHYecKUe padoThl:

Jlabopatopnass pabora Ne 5. «M3ydeHue pe3yabTaToOB MOHOTHOPUIIHOTO H
JTUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIbI Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlabopatopHass pabora Ne 6. «M3yuenHue MoAMGPUKANMOHHON H3MEHYMBOCTH,
ITIOCTPOEHUE BAPHUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOM.

JlabopatopHass pabora Ne 7. «AHanmuM3 MyTauuid y Jpo30Quibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[TpaxTrueckas padota Ne 2. «CocTaBiieHUE U aHAJIU3 POJIOCIIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexnups Kak HayKa ¥ IIpOLEcC. 3apoKIACHUE CEIEKIMHU U ToMeCTUKanus. YuyeHnue H.
. BaBunoBa 0 LIEHTpax MPOUCXO0KICHHUSI U MHOT0OOpa3us KylIbTYpPHBIX pacTeHUui. LIeHTpbl
MIPOUCXO0XKICHHS TOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMEeHHbIE METOJIbl CEJIEKIIMU. MaccoBbIi M HMHAMBUAYAJIbHBI OTOOpHI B
CEJICKLIMU PACTEHUH U )KUBOTHBIX. OIIEHKA SKCTEPhEPA. BIN3KOPOACTBEHHOE CKPELIMBAaHNE
— uHOpuauHr. Yucras nunusa. CkpenuBaHue YUCTBIX JUHUM. ['eTeposuc, unu rudpuaHas
cwia. HepoacrBeHHoe ckpemnBanue — aytOpuauHr. OtnanéHHas rudpuauzanus u eé
ycrnexu. VICKyCCTBEHHBIN MyTareHe3 U IOJIYYEHUE MOJUIIONIOB. JJOCTHKEHUS CEIEKIUU
pacTeHul, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciab MPOU3BOACTBA. ['€HHAA WHXKEHEpHs. JTanbl CO3AaHUA
pexkoMmOuHanTHOM JIHK 1 TpancrenHbsix opranu3mMoB. Kierounast unxenepus. Kinetounsle
KYJIBTYPBL. MHUKpOKIOHATBHOE Pa3sMHOXXEHUE pacTeHuil. KionnpoBanue
BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHUE U ATHUECKHE
npobiembl. 'MO — reHeTH4YecKH MOAU(PUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauuu:

[Toptpersr: H. U. Basunos, 1. B. Muuypum, I'. /1. Kapneyenko, M. ®@. l1BanoB.

Tabmuubl 1 cxeMbl: kKapTa «LleHTpbl MPOUCXOKIAEHUS U MHOT00Opa3us KyJbTYPHBIX
pactennit», «llopombpl AOMaIHUMX JKUBOTHBIX», «CopTa KYJbTYPHBIX pacTCHUI»,
«Otnanénnas rubpuauzanus», «Padotel akanemuka M. @. UBanoBay, «llonumnouaus»,
«O0bekThl  OuoTexHojorum»,  «Kmerounele  KymbTypsl U KJIOHHPOBAHUEY,
«KoHcTpynpoBaHue U IEpEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MYJISKU TUIOA0B U KOPHEILIIOJ0B TUKUX (JOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CeabCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpaKkTHYecKue padoThl:

Oxckypeust «OCHOBHBIE METOABI U IOCTUKEHUS CEJIEKIIMU PACTEHUM 1 dKUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHLHMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIA Yy4YacTOK, B
TEIUIMYHOE X035HCTBO, JIA0OPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO LICHTPA).



11 KITACC

Tema 1. DBoTIOLIMOHHANA OHOJIOTHA.

[Ipenmnockuiku BO3HUKHOBEHHUS SBOJIOIIMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOpHUS U €€
MecTo B Ouonoruu. BnusiHre 3BOSMIOLMOHHON TEOpUM Ha pa3BUTHE OWOJIOTUU U APYTUX
HayK.

CBuzerenbcTBa 3BOMIONUH. [lageoHTONOrHYECKHE: OCAEA0BATEIbHOCTD MOSBICHUS
BUJIOB B IMAaJICOHTOJOTHYECKON JETONUCH, TepexoiHbie ¢opMmbl. buoreorpaduueckue:
CXOJICTBO U pazinuue ¢payH v (pJIop MAaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOCTBA U Pa3Inuusi SMOPHOHOB pa3HbIX BUJOB MTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTUYHbBIE, aHAJIOTUYHbIC, PYJIUMEHTAPHBIE OPTaHBbL,
aTaBU3Mbl. MoOJIEKyIIpHO-OMOXUMHYECKHE: CXOACTBO MEXAHU3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IMyTEH Y BCEX OPTraHU3MOB.

OpomonnonHas Teopuss Y. [lapsBuna. [Ipeanocbuikn BO3HUKHOBEHHS JapBUHU3MA.
JIBroKylire CHiibl 3BOJIOLMH BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHUE IMPHU
OrPaHUYEHHOCTU PECYpPCOB, HEONPEIEIEHHAs N3MEHYUBOCTh, 00pb0a 3a CylIECTBOBAHHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TIOJIOXKEHHUS.

MukposBomonus. [lomynsuus kak eAMHUIIA BUAA U SBOITIOLUU.

JIBrokymiye cuibl ((pakTopbl) SBOJIIOLIMU BUJOB B IIpUpoe. MyTallMOHHBIH MpoLecc 1
KOMOMHATUBHAsA M3MEHYMBOCTh. llomynsunoHHble BOJIHBI U JApeid reHoB. M3omsuus u
MUTPALIHSL.

EctecTBeHHBIN 0TOOP — HAPaBIAIOMWUN (akTop 3BOTOLHUU. POPMBI €CTECTBEHHOTI'O
otbopa.

[Ipucnoco0neHHOCTh ~ OPraHW3MOB  Kak  pe3yJbTar  »Boionuu. [lpumepsl
MPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHO-aJANTALMH.

Bun u BunooOpazoBanue. Kputepun Buga. OcHOBHbIE (POpPMBI BUI00Opa30BaHUA:
reorpauyeckoe, 3K0JI0THUECKOE.

MakposBodttonust. @opMbl 3BOTIOLMN: GUIETHUECKAS], TUBEPTreHTHAs, KOHBEPTreHTHAs,
napauienbHas. HeoOpaTuMOoCTh 3BOJTIOLIMH.

[IpoucxoxaeHne OT  HECNEUMAIM3UPOBAHHBIX  MpelakoB. IIporpeccupyromas
cnenuanu3anysa. AJanTuBHAas paguarus.

JdemoHcTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekkens, . Mroiutep, A. H. CeBepiios.

Tabmumpsl u cxemsl: «Pa3BuTHe opraHMueckoro mupa Ha 3emiie», «3apoAblIu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «Dopmbl OOpHOBI 3a CYyIIECTBOBaHHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOr0OOpasue copToB pacteHuin», « MHOrooOpasue nopos
KUBOTHBIX»,  «llomynsiuum», «MyTallMOHHAsT  U3MEHYMBOCTH», «ApOoMOp(dO3bI»,
«Mnunoananramuny, «O01mast nereaepanus», «(Bmwkymme cuisl dBoOIuny, «Kapra-
cxema Mapmpyrta nyremectBus Y. JlapBunay, «bopbba 3a CyliecTBOBaHHEY,
«IIpucnocoOseHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BHUJ1I000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3IU4YHbIMU THUIAMU OKpPAaCKH, Habop
IJIOZ0OB U CeMsiH, Kosulekuus «lIpumepsl 3alIMTHBIX MPHUCIOCOOJICHUH Yy KUBOTHBIXY,
Mozienb «OCHOBHbBIE HANPaBJICHUS HBOJIIOLMNY», 00bEMHAs MOJENb «CTpOEHHE TOJIOBHOTO
MO3ra O3BOHOYHBIX).



buoreorpaduyeckas kapra mupa, Kowiekuus «PopMbl COXPAHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTeHui», Moaenp anmiukamus <«llepekpéct Xpomocom», BiIa)XKHBIE
npenapatel «Pa3zButue Hacekomoro», «Pa3BuTue JATYIIKW», MUKPOIIpENapaT
«JIpo3zodunay (Hopma, myTaruu GopMbl KPBUIBEB U OKPACKH TeNa).

JlabopaTopHble H NPaAKTHYECKHE PadOTHI:

JIabopaTtopHas padota Ne 1. «CpaBHeHHE BUAOB 110 MOP(OIOTHUECKOMY KPUTEPUION.

JlabopatopHass pabora Ne 2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3Ma u e€
OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HA HA 3eMuie.

JloHayuHble TPEACTABICHHUS O 3apOXKACHUM KU3HH. HayuyHble rumoressl
BO3HUKHOBEHUS >KM3HU Ha 3emiie: abuoreHe3 M mMaHcrepMusi. XUMHYECKash 3BOJIOLIMSL.
AOUOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX. JKCIEPUMEHTALHOE
MOJTBEPKIACHUE XUMUYECKON 3BoMOIMU. HavanbHble 3Tanbl OMOIOTrHYECKO IBOITIOIUH.
I'unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHUE
npoTokieTku. [lepBbie KieTKH U uX 3BOItONMSA. DOpMUPOBaHME OCHOBHBIX TPYIMI KUBBIX
OpraHU3MOB.

Paszgutne xwn3Hm Ha 3emse mo dpam u nepuoaam. Kartapxeil. Apxeuckas u
npoTeposoiickast »pbl. [laneo3oiickas spa u €€ mepuoibl: KeMOPUNUCKUN, OPIAOBUKCKUN,
CUJIypHUMCKHN, TEBOHCKAW, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o3o0iickas 3pa U €€ Mepuoabl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kalino3olickas 3pa u €€ nepuoibl: NajaeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepuCcTUKA KIIMMAaTa U re0JIOrM4ecKuX rporeccoB. OCHOBHBIE 3TAIbl 3BOJIIOLIUU
PACTUTENBHOTO U KUBOTHOTO MuUpa. ApoMopdo3bl y pacTeHUM u KUBOTHBIX. [losiBieHue,
pacUBET ¥ BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak oOTpaxeHue d3Boiouuu. (OCHOBHbIE
CUCTEMAaTUYECKHUE IPYIMIbl OPraHU3MOB.

DOBOJIOLMS YelloBeKa. AHTPOIOJOrusl Kak Hayka. Pa3BuTue mnpeactaBieHURl o
MIPOUCXOXKJICHUH 4YeloBeKa. MeToapl M3yuyeHus aHTpororeHesa. CxoacTBa M pazinyus
YeJIOBEKA U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YEIOBEKA.

JBrxymue cunbsl (axTopbl) aHTpomoreHne3a. HaciencTBeHHass M3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIEeCTBeHHbIH 00pa3 >KU3HU, HM3TOTOBJICHUE OpYIUN Tpyaa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM Y BETBH 3BOJIIOIIMN YEJIOBEKA: aBCTPATIONUTEKH, UeI0BEK yMEIbI,
Yenosek mnpsamoxonsmui, YenoBek HeaHAepTalbCKuii, YenoBek pa3yMmHbii. Haxonaku
HCKOMAeMbIX OCTAaTKOB, BpEeMsl CYIIECTBOBAaHMs, OOJacThb pacHpOCTpaHEHUs, OO0BEM
rOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIHS.

YenoBeueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BporeoujHas (eBpa3uiickas),
HErpo-aBCTpaJIOWIHAs (PKBAaTOpHabHAsI), MOHTOJOMJIHAs (a3MaTCKO-aMepUKaHCKas).
UepTbl MOPHUCHOCOOJICHHOCTH MPEACTaBUTENEH  4YeIOBEYECKUX pac K  YCJIOBHUSIM
cyuectBoBanus. EnuHcTBo yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. [Tactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y. JapBuH.

Tabmumer m  cxeMbl: «Bo3HukHoBeHue CoaHeYHOM cHCTEMBI», «Pa3Butne
OpraHu4eCcKOTo MUDPay, «PacTturenbHas KJIETKa, «KuBoTtHas KJIETKa»,
«IIpokapuoTnueckast kineTka», «COBpEeMEHHasi CHUCTEMa OpPraHUYECKOTO  MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOEHUS UeJIOBEKa M UYeJIOBEKOOOPA3HBIX 00E3bsSHY,



«OCHOBHBIE MECTa MMAJIEOHTOJOTUYECKUX HAXOI0K IMPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«JlpeBHenmmue moan», «Apesaue moan», «llepBpie coBpeMeHHbIE Ty, «HenoBeueckue
pacei».

Ob6opynoBanue: Mymspku «lIpoucxoxxaeHue uenoBeka» (OIOCTBI aBCTPATIOMUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblia, KPOMAHBOHIIA), CICMKH WU H300paKEHUS KaMEHHBIX
opyaui MePBOOBITHOTO YyeJIoBeKa (KaMHH-YOIIIEPHI, pyomua, ckpe0ia),
reoXpOoHOJIOruyecKas Tabauia, KoJmekus «DopMbl COXpaHHOCTH MCKOMAEMbIX dKUBOTHBIX
Y PACTCHUI.

JlaGopaTopHble ¥ IpaKTHYecKUue padoThl:

[Ipaktuueckas pabora Ne 1. «M3yueHune uckonaeMbIX OCTaTKOB PACTEHU U dKUBOTHBIX
B KOJUIEKLUSX).

DKCKypcusi «DBOJIIOIUS OPraHUYeCKOTro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUHbBIN
WJIM KpaeBEUECKUI My3€el).

Tema 3. Opranu3mbl 1 OKPY Ka0IIas cpeaa.

DKoJIOTHSI Kak Hayka. 3aJadyd W pas3fesibl 3KOJIOTMH. MeToAbl HKOJIOTMYECKUX
UCCJIEI0BAHAN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHMS  OpPraHM3MOB: BOJIHAsA, HA3EMHO-BO3JYyIIHAs, ITOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue  Qaktopel.  Kiaccupukaums — 3KOJOTMYECKMX  (PAaKTOPOB:
abuoTHyeckre, OMOTUYECKUE U aHTPONOTeHHbIE. J[eficTBUE HKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBI.

AbGuoTtnueckue (akTopbl: CBET, TEMIEparypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHM3MOB K JIEWCTBHIO aOMOTHYECKUX (aKTOpoB. buonormueckue
PUTMBL.

buotnueckue Qaktopbl. Buasl OMOTHYECKMX B3aUMOAECHCTBUI: KOHKYpEHIUS,
XUIIHUYECTBO, cuUMOMO3 u ero ¢Gopmel. [lapasutusm, Koomepanusi, MyTyalau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M. 3HAUCHHE
OMOTUYECKHX B3aUMOJEHCTBUIA JJI1 CYLIECTBOBAHMSI OpPraHW3MOB B IPHUPOIHBIX
CO0O011IeCTBAX.

DKOJIOTUYECKUE XapPAKTEPUCTUKHU MONyssiqui. OCHOBHbIE MOKAa3aTEIW MOIYJISLHHN:
YUCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUTrpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PeryJisiusl.

JdemoHcTpanuu:

[Toptpetsi: A. 'ym6onbar, K. @. Pynbe, O. ['exkerns.

Tabmuet u cxembl: kapra «lIpupomnbie 30HBI 3emun», «Cpeabl oOWTaHUS
opranuzmoBy, «Doronepuoauzmy», «llonynsaunn», «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH
nonyJsiuun uHPy3opuu-Typenpkny, «[luiespie menm.

JlabopaTopHbie H NPpaKTHYECKHE PadOThI:

JlabopatopHas pa6ota Ne 3. «Mopdosnorudeckue 0COOCHHOCTH PACTEHUHN U3 Pa3HBIX
MeCT OOUTaHUS.

JlaGoparopnas pabota Ne 4. « Bnusinue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckass pabora Ne 2. «[loacuér TUIOTHOCTH TOMYJSAIHMA Pa3HBIX BHJIOB

paCTEHUI.
Tema 4. Coob1ecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.
CooOmiectBO  opranu3MoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJIOBas,

MPOCTpPaHCTBEeHHAs, Tpoduueckas (mumieBas). Buasi-nomuHanTel. CBsi3u B OMOIICHO3E.



DKosornueckre cUcTemMbl (dKocucTeMsl). [lonsTre 00 sKOCUCTEME U OMOTEOIICHO3E.
QOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopot BelecTB 1 MOTOK 3HEPTUU B 3kocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie nenu U cet. OCHOBHBIE MOKa3aTEIM AKOCHUCTEMBI: OHoMacca,
MPOAYKIUA. DKOJOTHUECKUE MUPAMUIBL: TPOTYKIINH, YUCICHHOCTH, Oomacchl. CBoOMCTBa
AKOCHUCTEM: YCTOMUYMBOCTh, CAMOPETYJIALHNS, pa3BuTHe. CyKueccusl.

[IpupoaHble KOCUCTEMBI. DKOCHUCTEMBI 03€p M pEK. DKOCHUCTEMA XBOMHOTO WJIU
IIMPOKOJIMCTBEHHOIO JIECA.

AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3kocucTeMbl. buonoruueckoe
Y XO3SICTBEHHOE 3HAUYECHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak  (daktop  ycrToumBocth  dkocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa 6uocQepsl.
Xupoe BemiecTBO U ero pyHkuuu. OcodeHHoCcTH Onochepsl Kak ro0anbHOW 3KOCUCTEMBI.
Jlunamudeckoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopots! BelecTB u OMOreOXMMHUYECKHE IUKIIBI AJIEMEHTOB (yIjiepo/ia, a30Ta).
3oHaNIBHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenosedyecTBO B Ounocdepe 3emiid. AHTPONOTEHHBIE H3MEHEHUsI B Ouocdepe.
I'moGanbHbIe SKOJIOTUYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue MpUpoOsl W uyenoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3usl Kak
OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA pPAIMOHAIBHOTO YIPaBJICHUS MPUPOIHBIMU
pecypcaMu U WX UCTOJIb30BaHue. JloCTHKEeHUS OMOJIOTHH U OXpaHa IPUPOIBI.

JemoHcTpanuun:

IToprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr u cxemsl: «lIumessie nenw», «bHOLIEHO3: COCTaB M CTPYKTYypay,
«IIpupoanbie coobmiecTBay, «Llenu nutanusy, « Jkogoruueckas nupamusia», «buocdepa u
YEIO0BEK», «IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIECa», «IKOCHUCTEMA XBOMHOIO JIECAy,
«buorieHo3 BojoéMay, «ArporeHo3», «lIpuMepHbIe aHTPONOTeHHBIE BO3JCUCTBUS Ha
npupony», «BaxKHEHIle HCTOYHUKH 3arps3HEHUS BO3/yXa U TPYHTOBBIX BOI», «llouBa —
BayKHEHIIasi cocTapisitomas ouochepsr», «DakTopsl aerpaganuu mouBy, «llapHUKOBBIM
abdex», «DakTopsl PaTUOAKTUBHOTO 3arps3HeHus: Omocdeps», «OOm@as CTpykTypa
ouocdeprr», «PacnpoctpaHenue xu3HU B Omocdepe», «O30HOBBIN dKpaH OHOCPEpHI»,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor a3zora B IpHUpOAe».

O6opynoBanue: Mopenb-anmaukanus «Tunuyasle OMOLEHO3bI», Trepdapuii
«PacturenbHple cooOIIecTBa», KoJuleKuu «buoneno3», «Bpenurenn BakHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMA PACTCHHA W >KUBOTHBIX,
MpPUHAJIeKAIME K PAa3HbBIM SKOJIOTMYECKUM TpylnaMm OJHOro Buaa, KpacHas kHura
Poccutickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUIOB PACTCHUM U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 110
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycrtaHaBiuMBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOydarolMMHUCs ~ MPOrpaMM  CpeAHEero  o0mero  oOpa3oBaHUSA:  JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.



JINYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMUYHOCTHBIX pe3yJIbTATOB OCBOCHUS MpeaMeTa «bruoiaorus BhIIEICHBI
CIIEYIOIAE COCTABJISIONINE: OCO3HAHHE OOYYaIOUUMUCS POCCUHUCKON TIpaKIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOTIPE/ICTICHUIO,
HaJlMYyue MOTHUBALIMM K OOY4YEHUIO OMOJIOTHH, IIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX
yOeXKIACHUN JUYHOCTH HA OCHOBE KIIIOUEBBIX ILIEHHOCTEH M HMCTOPUYECKUX TpaaUIUi
pa3BUTHS  OMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCA B CBOEH JEATEIIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMM,
OPUCYUIUMU  CHUCTEME OHMOJIOTMYECKOro 00pa3oBaHUsl, HaJIMYKWE HSKOJOTHYECKOTO
IPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTH KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa « bHONIOrus» TOCTUTAIOTCS B €IMHCTBE
y9eOHOH ¥ BOCIUTATEIBHOW JCATEIBPHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMU
POCCUHUCKUMU  COLUUOKYJIbTYPHBIMH, HUCTOPUYECKMMH UM  JTYXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMU, PUHATHIMU B OOLIECTBE MPaBUIaMU U HOPMAaMHU MMOBEACHUS U CIOCOOCTBYIOT
npoleccaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS M CAaMOPA3BHUTHS, Pa3BUTUS BHYTPEHHEU
MO3ULINHU JTUYHOCTH, MaTPUOTU3MA, YBAKECHUS K 3aKOHY M MPABOMOPAJIKY, YEIIOBEKY TpyAa
U CTapileMy MOKOJIEHHIO, B3aUMHOTO yBaKEHUS, OEPEKHOT0 OTHOMIICHUS K KYJIbTYpHOMY
HACJIEAUIO U TPAIULIMSIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit @eaepanuu, npupoie
Y OKPYXKaIOLLEH cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS Y4eOHOro mnpenMera «bHOJOTUS» JTOTHKHBI
OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOydYarolmuxcsi  PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEHN MO3UIUEN TMYHOCTH, CUCTEMOU IIEHHOCTHBIX OpPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSAM
POCCUHCKOTO OOIIIeCTBa, PACHIMPEHUE >KU3HEHHOTO OMbITAa M OINbITA JEATELHOCTU B
MpOIECCe peaiu3allid OCHOBHBIX HAINPAaBJICHUN BOCHUTATEIBLHOW NESTEIBLHOCTH, B TOM
YUCJIe B YACTU:

1) rpa:ka1aHCcKOro BOCIIATAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIIMM OOYYAIOMIerocsi KaK AaKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpPaB U OOSI3aHHOCTEH, YBaAKCHHE 3aKOHA U
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH TPH CO3JIaHUU Y4eOHBIX
IPOEKTOB, PEIICHUN YYEOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITOJTHEHHH OMOJOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO IO3HUIMIO IO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE VYYHUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C pPa3sHBIMH YOCKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU H
COIIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHEHUS YYEOHBIX,
MO3HABATEJIbHBIX M HCCIEI0BATEIbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIMOHEHTOB MPU O0CYXKIACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPKAHMUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;



2) NIaTPUOTHYECKOTO BOCTIMTAHMUS:

c(hOPMUPOBAHHOCTh POCCUUCKOW TPaXKJAHCKOM MACHTHUYHOCTH, MaTPUOTU3MA,
YBaKEHUS K CBOEMY HApOJLy, YyBCTBA OTBETCTBEHHOCTH Tepel PoauHoM, TopaoCcTH 3a CBOM
Kpaii, CBOX0 PoauHy, CBOM SI3BIK U KYJIBTYPY, IIPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO
Hapojaa Poccuu;

LEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIWI0 M MaMSATHUKAM MPUPOJBI,
NOCTHXEHUAM Poccuu B HayKe, HCKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILIEHMBAaTh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJIOTHY, TTOHUMAaHUSl 3HAYEHHA OHOJIOTMH B TMO3HAHUU 3aKOHOB IMPHUPOJBI, B KU3HU
YeJI0BEeKa M COBPEMEHHOI0 00IIEeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO U 3ammTte OredecTsa,
OTBETCTBEHHOCTH 32 €ro Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBE/ICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyalldI0 MW TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYUBOrO OYAyIIETo;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPHUHITUA LEHHOCTEH CEMEWHOM JKM3HH B COOTBETCTBUM C TPAAUIHUAMU
Hapos0B Poccuu;

4) 3CTETHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUM;

MMOHMMAaHUE HMOIMOHAIBLHOTO BO3JACUCTBUSI JKMBOM NPUPOALI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KaueCcTBa TBOPUYECKOM JTUNUHOCTH;

5) ¢usnyeckoro BocnUTaHHA, (OPMHPOBAHMA KYJLTYPHI 310POBbSI M
IMOIMOHAJILHOTO 0JIaronoyums:

MOHMMAaHUE W peajm3alusl 370poBOro M 0Oe30macHOro oopaza KU3HU (310pPOBOE
MUTAHUE, COOJIIOJICHNE TUTHMEHUYECKUX MPaBUI U HOPM, COAJTaHCUPOBAHHBIN PEKUM
3aHSTUN U OTIbIXa, peryisipHas (u3nyeckas akTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS! K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE IEHHOCTH TPaBUJI WHAMBUAYATLHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUSI B CUTYyalUsIX, YTPOKAIOIINUX 3[I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HaHME MOCEACTBUN U HEMPUITHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHS);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEepPCTBA, TPYI0I00UE;

FOTOBHOCTh K AaKTUBHOM JIEATEIBHOCTH TEXHOJOTUYECKOM U  COIUaIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATh, IUIAHUPOBATH W  CaMOCTOSATEIIBHO
BBITIOJTHATH TaKyIO €SI TEILHOCTB;

UHTEpeC K pa3audHbiM cdepaM MNpodhecCHOHAIBHOM NIESITEIHbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccuu U peaqn3oBbIBATH COOCTBEHHBIC
YKU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPA30BaHUIO HA MPOTSKEHUH
BCEH JKU3HU;

7) IK0JIOTHYECKOT0 BOCTIMTAHUS

HKOJIOTUYECKHU 11eJ1IeCO00pa3Hoe OTHOIIEHUE K MPUPOAEC KAK MCTOYHHMKY >KM3HU Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBILICHUE YPOBHS IKOJIOTHUECKON KyJIbTyphl: MPUOOPETEHNE OTBITA TNIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX MOCIICIACTBHI JIJIsl OKPY>KaIOIIEH CPE/IbL;

OCO3HaHUE II00aTbHOT0 XapaKkTepa SKOJIOTMUECKUX MPOOJIeM U MyTel UX PEIICHUS;

CIIOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MpPU HU3YYCHHH OWOJOTMM 3HAHUS U
YMEHHS TIPH PEIICHUU MpOoOJIeM, CBA3AHHBIX C PAIMOHAIBHBIM MPUPOONOIH30BAHUEM
(coOroieHue npaBuil MOBEACHUS B PUPO/IE, HAPABIICHHBIX Ha COXPAaHEHUE PABHOBECHS B
HKOCUCTEMAX, OXPaHy BUJIOB, DKOCUCTEM, Orocdepsl);

aKTUBHOE HETPUATHUE JIEUCTBUM, MPUHOCAIINX BPEll OKpYKAIOIIeH MpUPOAHON cpejie,
yMEHHE IPOTHO3UPOBATH HEeOJaronpusTHbIE HKOJIOTUYECKUE MOCJIEACTBUS
IpeANnpPUHUMAEMbIX IEUCTBUM U MPEJOTBPAILATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOIMUECKOTO MBIIUICHHS, SKOJIOTMUECKON KyJIbTyphl, ONbITA
JAESTEIbHOCTH HKOJIOTUYECKOM HAMpPaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS HMHU B
[O03HAaBaTEJIbHOM, KOMMYHUKATUBHOW M COLIMAJILHOW MPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
IPAKTHYECKOH AEATEIbHOCTH IKOJIOTUYECKON HaIlPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS:

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKHU M OOLIECTBEHHOM MpPaKTUKHU, OCHOBAHHOIO Ha JAMAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM U  UYUTATENIbCKOM KYJIbTYphl Kak CpeAcCTBa
B3aMMOCHCTBHS MEXKIY JIFOJABMH U TIO3HAHUS MUDA;

MOHUMAaHUE crenPUKA OMOJIOTUN KaK HAyKH, OCO3HaHUS €€ posii B POpMUPOBAHUU
palMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUM IEJIOCTHOTO TMpEACTaBICHUs 00

OKpY’KaloIlleM MUpPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKa U OOLIECTBA, B IO3HAHUU
OPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHNH TPOOJIEM COXPAHEHUS PUPOJHOTO PAaBHOBECHS;
yOex1EHHOCTh B 3HAYMMOCTHM OHOJIOTMU IS COBPEMEHHOM IMBUIIM3AIINU:
o0OecrieyeHHUss HOBOTO YPOBHSI Ppa3BUTHS MEAULMHBI, CO3[JaHHE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX peIIaTh PECYpPCHBbIE MPOOJIEMbl Pa3BUTHS UYEIOBEUYECTBA,
MIOKCKA MyTeH BhIXOa U3 MIO0ATBHBIX IKOJIOTMYECKUX MPOOJIeM U 00ECTICUeHHS TIepexo/ia
K YCTOWYMBOMY pPAa3BUTHUIO, PALMOHAIBHOMY MCIIOJIB30BAHUIO IPUPOJIHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTUYCCKUX 3HAHHWHA B IEJSAX TOBBIIICHUS
o0IIe KyJIbTYphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM YacTH
(GYHKIIMOHATBHOM TPAMOTHOCTH O0ydarommxcs, GopMUpyeMoit mpu u3yuyeHur OHOJIOTHH;

MOHMMAHHE CYITHOCTU METOJIOB MO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH HCIIOJb30BaTh MOJy4YaeMble 3HAHMS JJIs aHAJIM3a U OOBSICHEHUS SBICHUHN
OKPY>KaIOIIIET0 MUPa U MPOUCXOAAIIUX B HEM U3MEHEHU, YMEHHE JelaTh 000CHOBAHHBIE
3aKJIIOUYEHUSI HA OCHOBE HAy4yHBIX ()aKTOB M MMEIOIIMXCS JAAHHBIX C LEIbI0 MOJYyYeHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JJISl PEIICHUs
Mpo0JIeM B pealTbHBIX KU3HEHHBIX CUTYaIIHSIX;



OCO3HaHWE [ICHHOCTH HayYHOH JIeATEIbHOCTH, TOTOBHOCTD OCYIIIECTBIISATH MPOSKTHYIO
Y MCCIICZI0BATEIBCKYIO JISATEIbHOCTh MHINBHIYAIbHO H B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHHUIO U CaMOOOPa30BaHMIO, K
aKTUBHOMY IOJYYCHHIO HOBBIX 3HAHHHA 1O OHMOJIOTMH B COOTBETCTBHUU C JKM3HCHHBIMHU
MOTPEOHOCTSIMHU.

B mnpomecce MOCTMXKEHUS JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS OOYYarOIIUMUCS
MpOrpaMMbl MO OHOJOTHH Ha YPOBHE CpeIHEro oOiiero oOpa3zoBaHUsl y OOYyYaroIIMXCs
COBEPIICHCTBYETCS SMOIIMOHATIBHBIA MHTEIUIEKT, MPEAIoIararonuii chopMUpPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh IOHMMATh CBOE HMOILMOHAIBHOE
COCTOSIHWE, BUCTb HAIPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHANBHOUN cdepbl, ObITh
YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMsI,  BKIIOYAIOLIETO  CaMOKOHTPOJIb, YMEHHUE  TNPUHUMATDH
OTBETCTBEHHOCTH 3a CBOE TMOBENIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIHMOHATHHBIM
M3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAINH, BKIIOYAIOUIEH CTpEeMIICHHE K JOCTI)KCHUIO IENIU U YCIEXY,
ONITHMHU3M, HHUITUATUBHOCTH, YMEHHUE JICWCTBOBATH, HCXO/Is M3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSIHUE APYTHUX,
YUUTHIBaTh €r0 TMPHU OCYUIECTBICHWHM KOMMYHHUKAIIMH, CIIOCOOHOCTHh K COYYBCTBHIO H
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPaUBAaTh OTHOIIECHHUS C
APYTUMHU JTIOABMH, 3a00TUTHCA, IPOSBIISTH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3yibTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus»
BKJIFOYAIOT:  3HA4YuMble 111 (OpMUpOBaHMS  MHUPOBO33PEHUA  OOYyYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE  (MEXIpEeIMEeTHbIe) OOIIeHaydHbIe TOHSATHS, OTPaKaIoIIne
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOJOB IMO3HAHUS, UCTIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax (BELECTBO, SHEPTHUs, SBJICHHUE, IPOLECC, CUCTEMA, HAYUHBIH (DaxT,

MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsl, UCCIIEI0BaHUE, HAOIIOICHUE,
U3MEpEeHHe, OJKCIEPUMEHT W  JPYruX), YHUBEpPCAIbHbIE Yy4eOHbIE  JEHCTBUS
(mo3HaBaTeabHbIe, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), O0ecneunBarone (popMupoBaHue
(YHKIIMOHAIBHON IPaMOTHOCTH U COLIMATbHON KOMITETEHITMH 00y4YaroInuXCsi, CHOCOOHOCTh

0Oy4aroluXxcsl UCIOJIb30BaTh OCBOECHHBIE MEXAMCLUUILIIMHAPHBIE, MUPOBO33PEHYECKUE
3HAHUA U YHUBEpCaJIbHbIE yueOHbIE JeHCTBHSI B TO3HABATEIBHON U COL[MAIBHOM MPaKTUKE.

MeTanpeameTHbIe pe3yIbTaThl OCBOCHHUS POTPAMMBbI CPETHETO 00IIEro 00pa30oBaHUs
JOJKHBI OTPaXKaTh:

Ogy1ageHne YHHUBEPCAJIbHBIMU Y4eOHBIMU N03HABATEJIbHBIMH J1eliCTBUSIMM:

1) 6a30BbIE JJOTHYECKHE TeHCTBHSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIU3UpPOBATh MPOOJIEMy, paccCMaTpuBaTh €€
BCECTOPOHHE;

UCTIONb30BaTh MPH OCBOCHUM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpPABHEHHUsI, KiaccuuKaium, o000IIEeH ), paCKPbIBATh CMbICT OMOJIOTHYECKHUX
NOHATUN (BBIACIATh WX XapaKTepHbIe NPHU3HAKH, YCTAHABIMBATH CBSA3M C JAPYTUMH
MIOHATUSIMU );



OTIpeNeNATh LEIu JASATEeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTIIKCHHS,
COOTHOCHUTH Pe3yJIbTaThI ICSITEIIBHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

WCIIOJIB30BaTh OMOJIOTHYECKHUE MOHATHS JII OOBSICHCHHS ()aKTOB U SIBJICHHHA JKUBOU
IPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIAYKTHUBHBIE, JACAYKTHBHBIC, 1O aHAJIOTHH),
BBIBJISATH 3aKOHOMEPHOCTH W IPOTHBOPEUYUS B  pacCMaTpUBAaEeMbIX  SIBJIICHUSX,
(hOpMyIHpPOBATh BHIBOJBI U 3AKITIOUCHUS;

MIPUMEHSATH CXEMHO-MO/ICTHHBIC CPEACTBA JIJISI IPEICTABICHUS CYIIIECTBEHHBIX CBSI3e
U OTHOIIECHUN B M3y4acMbIX OMOJIOTHYECKHX OOBCKTaX, a TAK)Ke MPOTHBOPECUUN Pa3HOIO
POJia, BBISBIICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IIAH pEHICHUS MPOOJIEMBI C Yy4Y4ETOM aHalM3a HWMEOIIUXCS
MaTepUaTbHBIX M HEMAaTePUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YyIbTATOB IIEIISAM,
OIICHMBATh PHCKH ITOCIICJICTBUH JICATCILHOCTH,

KOOPJIMHHUPOBATh W BBIONHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYaJIbHOTO M
KOMOWHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE MTPY PEIICHUH KU3HEHHBIX MPOOIICM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIQJICTh HAaBBIKAMH Y4YeOHO-MCCIIEIOBATEILCKOW ¥ MPOCKTHOM JCSATEIBHOCTH,
HaBBIKAMH pa3pelIeHUs MPOoOJIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIEHOMY
MMOMCKY METOJOB pEIICHUS MPAKTHUSCKUX 3a7ad, NMPUMEHEHUIO PAa3JTHYHBIX METOJI0B
ITO3HAHUS;

UCIIOJIB30BaTh Pa3IMYHbIC BUIBI JCITCIBHOCTH IO IOJIYYCHHIO HOBOT'O 3HAHUS, €ro
UHTEPIIPETAIINH, IPEOOPA30BaAHUIO H IPUMCHEHUIO B YICOHBIX CUTYAITUAX, B TOM YHCIIC IIPU
CO3JaHUH YYCOHBIX M COIMATBHBIX IIPOCKTOB;

(GbopMHpOBaTh HAyYHBIAH THI MBIILICHUSA, BJIaJACTh HAYYHOM TEPMHUHOJIOTHCH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IaMH,

CTaBHUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aa4l B 00pa30BaTEILHOMN JACATEILHOCTH U
KU3HECHHBIX CUTYaI[UsX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJU3UPOBaTh 3a/Jady, BBIIBUIATH
TUnoTe3y e€ pemieHus, HaXOAWTh apTYMEHTHI IS JTIOKa3aTeIbCTBA CBOUX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPbl ¥ KPUTEPUH PEIICHHUS,

aHAJIM3UPOBAaTh TOJYYEHHBIE B XOJE PCUICHUS 3aladd pPe3yJbTaThl, KPUTHUYCCKH
OIICHMBATh UX JOCTOBEPHOCTH, IIPOIHO3UPOBATh N3MCHCHUE B HOBBIX YCIIOBUSX;

JaBaTh OICHKY HOBBIM CHUTYAaIlHsSIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT,

OCYIIECTBJIATH IIeJICHAIIPABICHHBIN ITOMCK MIEPEHOCA CPEICTB U CITIOCOOOB JCHCTBUS B
MPO(eCCUOHATIBHYIO CPENY;

YMETh IIEPEHOCHUTh 3HAHWS B II03HABATEIBHYI0O W TMPAKTHYCCKYIO O0OJIACTH
KU3HEICATCIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC MJICH, MpEJJiaraTb OPUTHHAIIBHBIC MOAXOAbI M PEIICHUS, CTABUTh
POOJIEMBI U 3a]1a4H, JOITYCKAIOIINE aIbTEPHATHBHBIC PEIICHHUS.

3) pa6oTa ¢ uHpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHKAX WH(popMamuu (TEKCTe Y4eOHOTro
MOCOOMSI, HAYYHO-TIOMYJIAPHON JTUTEpaType, OMOJOTUICCKUX CIIOBAPSIX M CHPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JdaHHBIX, B VIHTepHETE), aHAIU3HPOBAaTh MH(GOPMALIMIO Pa3IMUHBIX



BUJIOB W (OpM TpenCTaBlICHUs, KPUTHYECKH OIICHWBATh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(GopMyTHUPOBATh 3aMPOCHl U MPUMEHSITHh PAa3IMYHBIE METOBI MPHU MOUCKE W 0TOOpE
Onoornueckoi HHpopMaIi, HeOOXOIUMOM JIJIsl BHITTOJIHEHHUST YIEOHBIX 3a/1a4;

npuoOpeTaTh OTIBIT WCITOJT30BAHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJbTYPY aKTUBHOTO HWCIIOJIb30BAHUS Pa3THYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAIBHYIO (OpMY MPEACTaBICHUS OWOJIOTHYECKON
uHopManu (cxemsl, rpadUKd, JUATPAMMbI, TaOJIUIIBI, PUCYHKU U JIPYToe);

UCTIONb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEICTBA MpU paboTe ¢ OMOJOTHYECKON
uHpOpMaIMel: MPUMEHITh XUMHUYECKHE, (U3MUECKHEe W MAaTeMAaTUYeCKHUE 3HAKU U
CUMBOIIBI, (hOpMYJIbI, a00OpeBUaTypy, HOMEHKIATYPY, MCIOIh30BaTh U MPeoOpPa3OBHIBATH
3HaKOBO-CUMBOJIMYCCKUE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HABBIKAMM PACIIO3HABAHUS U 3alIUThl MHPOpMalUU, HHPOPMALMOHHOU
0€301acCHOCTH JIMYHOCTH.

OBJageHne yHMBEPCATbHBIMH KOMMYHUKATUBHBIMHU JCHCTBUSIMH:

1) oGmenue:

OCYUIECTBJISAITh KOMMYHHMKAIlMM BO BCEX c(epax >KU3HHM, aKTUBHO YYacTBOBaTh B
JUAJore WM JUCKYCCHHM IO CYLIECTBY 00CyXaaeMoil TeMbl (YyMEHUE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJEHUSI OTHOCUTEIBHO BBIIIOJHEHMS MpeiaraeMoi 3a1adyu, YYUTbIBATh
MHTEPECHI U COTJIaCOBAHHOCTD MO3ULIMNA IPYTUX YUACTHUKOB AUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CPECTBA OOIIECHHS, IOHUMATh 3HAYEHUE COLIMAJIbHBIX
3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyallUid, YMEThb CMATr4aTh
KOH(JIMKTBI U BECTH [IEPETOBOPHI;

BJIaJIETh Pa3IMYHBIMU CIIOCOOAMH OOILIEHUS U B3aUMOCUCTBUS, TOHUMATh HAMEPEHMUSI
OPYTUX JOJEH, NPOSBISATh YBAXKUTEIBHOE OTHOILIEHHWE K COOECEeIHHKY W B KOPPEKTHOM
dbopme hopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) cOBMeCTHasl 1eITeIbHOCTD:

MOHUMATh W UCIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHONW U MHAUBUAYaIbHON pabOTHI
pU perieHur OMOJOTUYECKON TpOoOsieMbl, 00OCHOBBIBATh HEOOXOJIUMOCTh MPUMEHEHUS
IpyNNnoBbIX (JOpM B3aUMOJECHCTBUS NP pelIeHNH yueOHOU 3a/1auH;

BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX IEUCTBUI € yUETOM OOILMX UHTEPECOB U
BO3MOXHOCTEH Ka)J0ro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOM NESTEeIbHOCTH, OPraHM30BbIBATh U KOOPAMHUPOBATH
JNEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATH IUJIaH JCUCTBUM, paCHPEACIATh POJIM C YUYETOM
MHEHUH yYaCTHUKOB, 0OCYK/1aTh PE3yJIbTaThl COBMECTHOM padOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXKJOr0 y4YaCTHHKA KOMAaHAbl B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

MpejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UAECH C MO3UIIMHA HOBU3HBI, OPUTUHAIIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh NMO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IMYHBIX CHUTYaLHUsX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITHATHBHBIM.



OBiaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUAMM:

1) caMmoopraHu3amnusi:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBICHUSA MPOOJEM U UX DPEIICHUS B
KU3HEHHBIX U YUEOHBIX CUTYyaIUX;

BBIOMpATh HA OCHOBE OMOJOTHMUYECKHUX 3HAHWUU II€JIEBbIE U CMBICIOBBIE YCTAaHOBKHU B
CBOUX JIEUCTBUAX M NOCTYNKAX 10 OTHOLIEHHIO K YKMBOW IPUPOJE, CBOEMY 3I0POBBIO U
310POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO ~ OCYILECTBIIATH  ITO3HABATEJIBHYIO  JICSTEIBHOCTb,  BBISBIATH
npoOsieMbl, CTaBUTh U (OPMYIHpPOBaTH COOCTBEHHBIE 3aJaul B OOpa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHAX;

CaMOCTOSITEJIBHO COCTAaBJIATh IIJIaH PELIEHUS MpOoOJEMbl € Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

pacuIMpATh paMKH YYEOHOTO MpeAMETa HAa OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJlaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHHMBATh IPUOOPETEHHBIN OMIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON SPYIUIMH B pPa3HBIX
00J1aCTSAX 3HAaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIQJIETh HAaBbIKAMU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHWM, HMCIOJIb30BATH
npuEMBI pedIeKCHH JIJIsl OLICHKU CUTYAallH, BBIOOpa BEPHOTO PELIECHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILIEHHUS 10 UX CHUKEHHUIO;

MIPUHAMATh MOTUBBI U ApTYMEHTHI APYTUX IIPHA aHAJIA3E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHsATHE ceOsl U APYTUX:

NPUHUMATh ce0sl, TOHUMasl CBOM HEJJOCTATKU U IOCTOMHCTBA;

MIPUHAMATh MOTUBBI U ApTYMEHTHI APYTUX IIPHA aHAJIA3E PE3YJIbTATOB ACATEIBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTHMX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JIPYTOro YeJI0BeKa.

MHNPEAMETHBIE PE3YJIBTATDBI

1) copMHPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJIOTHHU B CHCTEME HAYYHOTO 3HAHMUS,
(GYHKIIMOHATBHOW TPAMOTHOCTH YeJIOBEKA VIS PEIICHUS KU3HCHHBIX MPOOJIeM;

2) chopMHpPOBAaHHOCTH YMEHHUS PACKphIBATh COJCPYKAHHUE OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKUX TEPMHHOB M TOHSATHH: >KM3Hb, KIETKA, TKaHb, OPraH, OpraHWU3M, BH]I,
MOMYJISAS, DJKOCHUCTeMa, OuomeHo3, Ouocdepa; wmerabonusm (0OMEH BEIIECTB U
MIpEBpAIICHUE DHEPTUH), TOMEOCTa3 (camoperyssius), OMoCHHTEe3 Oenka, CTPYKTypHas
OpraHu3alusl KUBBIX CHUCTEM, IUCKPETHOCTh, CAMOPETYJAILHS, CaMOBOCIPOW3BEIACHHUE
(peripotyK1tusi), HACIEACTBEHHOCTh, U3MEHYHBOCTH, YHEPTO3aBUCHUMOCTb, POCT U PA3BUTHE,
YpOBHEBasi OpraHU3aIINs;



3) chopMHUPOBAHHOCTH YMEHHS pAaCKPbIBaTh COJIEPKaHUE OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKUX TEOpPUM M TUIOTE3: KJIETOYHOH, XPOMOCOMHOM, MYTAIlMOHHOMH,
HBOJIIOIIMOHHOM, TPOUCXOXKICHUS KU3HH U YEITOBEKA;

4) chopMHPOBAHHOCTh YMEHHS DPACKPBIBATH OCHOBOIOJAraloIIie OUOJOTHUSCKUE
3akoHbl U 3akoHOoMepHOCTH (I'. Mennens, T. Moprana, H.1. BaBunosa, J. 'ekkens, @.
Miromnnepa, K. bapa), rpanuiibl ©X TpUMEHUMOCTH K )KMBBIM CUCTEMAaM;

5) mpuoOpeTeHHEe OIbITa MPUMEHEHUS OCHOBHBIX METOJIOB HAY4YHOI'O TO3HAHUS,
UCIOJIb3yeMbIX B OWUOJOTMU: HAOJIOJCHUS U OINMCAHUS S>KUBBIX CHUCTEM, IPOIIECCOB U
SABJICHUM; OpraHu3alldd W MPOBEACHHS OHOJOTMYECKOTO SKCIIEPUMEHTA, BbIIBUKEHUS
TUIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXIY MCCIEIyeMbIMH BEJIMYMHAMU, OOBSICHEHUS
MOJIYYCHHBIX PE3yJIbTaTOB U (POPMYIHUPOBAHUS BBIBOJOB C HCIOJIB30BAHUEM HAYyYHBIX
IOHATHM, TCOPUMN U 3aKOHOB;

6) chopMHUPOBAHHOCTH YMEHUS BBIICIIATH CYIISCTBEHHBIC TPU3HAKHA BUPYCOB, KICTOK
MPOKAPUOT M DYKAPUOT; OJIHOKJIETOYHBIX W MHOTOKJIETOUHBIX OPraHU3MOB, BHJIOB,
OMOTreoIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBPALIECHUS
SHEPrUUM B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO U JHEPreTHYEeCKOro oOMEHa,
XEMOCHHTE3a, MHUTO03a, MeHo3a, OIUIOJIOTBOPEHUS, Pa3BUTUA U  Pa3MHOXKEHUS,
WHIUBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), OOpbObl 3a CYLIECTBOBAaHHUE,
€CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH OPTraHU3MOB K Cpeje
oOUTaHUs, BIUSHUS KOMIIOHEHTOB DKOCUCTEM, aHTPOIIOTEHHBIX U3MEHEHUN B AKOCHCTEMAaxX
CBOEH MECTHOCTH, KpyrOBOPOTA BEILIECTB U MPEBpaIleHUE SHEPTUH B buocdepe;

7) chOpMHUPOBAHHOCTh YMEHHS MPHUMEHATH MOJYYCHHBIC 3HAHHS JJIsI OOBACHCHHUS
OMOJIOTHYECKUX TIPOLIECCOB W SBJICHUH, JJIsi NPUHSATUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKU3HU C 1IeJIbI0 00ecriedeHrs O€30MacHOCTH CBOETO 370POBbS U 310POBbS
OKPYXKAIOLIUX JIIOJICH, COOJIOJCHUST 3J0pOBOro olpasza KU3HH, HOPM TPaMOTHOIO
MOBEICHUSI B  OKpYXKawolled MNpUpPOAHOM  cpeje; TMOHUMaHUE HEOOXOJAUMOCTH
WCIIOJIb30BaHUSL  JIOCTIDKCHHN  COBPEMEHHOW OWojorMu W OMOTEXHOJOTHUH IS
PalMOHAIIBHOTO MPUPOAOTIOIb30BAHNUS;

8) cGhopMHPOBAaHHOCTH YMEHHs peEIIaTh OHOJOTHYECKHE 3a[add, COCTABJIAThH
T€HOTUIIMYECKUE CXEMbI CKPEIIMBAaHUS JUIsl Pa3HBIX TUIIOB HACIEAOBAHUS MPU3HAKOB Y
OpraHU3MOB, COCTABJISTH CXEMbl MEPEHOCAa BEIIECTB M DHEPIHMHM B JKocHcTeMax (Iienu
MUTAHUS, TUIIEBBIE CETH);

9) chopMHUPOBAHHOCTH  yMEHHMH  KPUTHUYCCKH  OICHMBATh  WMH(OPMAIHIO
OMOJIOTUYECKOTO COJIEpKaHUs, BKJIIOUYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS M3 Pa3TUUYHBIX
MCTOYHHMKOB (CpeAcTBa MacCOBOM MHQOpMaLUU, HAYYHO-TIOMYJISPHBIE MaTepuabl);
WHTEPIPETUPOBATh ATUUYECKHUE AaCHEKThl COBPEMEHHBIX MCCIIEIOBAaHUNH B OHOJIOTHH,
MEJUIIMHE, OMOTEXHOJIOTHH; pacCMaTpPUBaTh TIJIOOAbHBIE JKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITHUIO;

10) chopMHUPOBaHHOCTH YMEHHI CO37aBaTh COOCTBCHHBIC NMHCHMEHHBIC U YCTHBIC
COOOIICHUSI Ha OCHOBE OWOJOTHYECKOW WH(MOpPMAIMU U3 HECKOJbKHX HCTOYHUKOB,
IPaMOTHO MCTIOJIL30BATh MOHATUHWHBIN anmapar OUOJIOTHH.

[IpeameTHbie pe3ynbTarhl ocBoeHHs mporpamMmbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKITIOUAIOT CeIuprudIecKue st yaeOHOTro rmpeameTa «bronorusy HayqHble 3HAHUS,
YMEHUS U CIIOCOOBI ACHCTBUH 110 OCBOCHUIO, UHTEPIIPETAIINHN U MPE0OPA30BAHUIO 3HAHUM,
BU/JIBI JIEATEIIBHOCTH 110 TTOJTYYE€HUIO HOBOT'O 3HAHUS Y MPUMEHEHUIO 3HAHUN B Pa3JIMUHbBIX



y4eOHBIX CHUTyalusiX, a TaKXe B pEaJbHbIX >KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
ouonorueil. B mporpamme npeamMeTHbIE pe3yIbTaThl MPEACTABICHBI 10 FoJaM 00y4YeHUsI.

[IpenMeTHbIe pe3yibTaThl OCBOEHMs yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAKaTh:

c()OpPMUPOBAHHOCTb 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAYUYHOTO 3HAHMSI
€CTECTBEHHBIX HayK, B JOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPa
Y1 HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3ButTue 6Mosoruy, QyHKIMOHAIBHOW IPAMOTHOCTH YEJIOBEKA JJIsl PEIIECHUS )KU3HEHHBIX
3az1ay;

YMEHHE pacCKpbIBATh COJAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB M IOHSATHUI: >KU3Hb,
KJIETKA, OpraHu3M, MeTaboin3M (0OMEH BELIECTB U IPEBPALICHHE YHEPTUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBas OpraHM3alus >KUBBIX CHCTEM, CaMOBOCIPOM3BEJICHUE
(penpoayKuusi), HacJIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JaraTb OMOJOTHYECKUE TEOpUH (KJIETOYHAs, XpOMOCOMHasl, MyTallMOHHas,
LEHTpaJbHAsl JOrMa MOJIEKYJISIpHOU Ounosorun), 3akoHsl (I'. Mennens, T. Moprana, H. U.
BasunoBa) 1 yuenus (0 HEHTpAaX MHOTO0Opa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUIN
H. . BaBusnosa), onpeaenarb rpaHUIlbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIIAJETh METOJaMH HAYYHOTO IO3HAHUS B OWOJIOTMM: HAONIIOJCHHE H
ONKMCAHWE >KUBBIX CHUCTEM, IMPOLIECCOB M SIBICHWI, OpraHu3alus M MPOBEIACHUE
OMOJIOTUYECKOT 0 AKCIIEPUMEHTA, BbIIBM)KEHUE TUIIOTE3bI, BHISBIICHHE 3aBUCUMOCTH MEXTY
UCCIIEyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJIYUYEHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX
HAy4YHBIX [IOHATHNA, TEOPHUI U 3aKOHOB, YMEHHE J€JIaTh BEIBO/BI HA OCHOBAHUH ITOJTYYEHHBIX
pE3yNbTaTOB;

YMEHUE BBIIEIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U 3YKapHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOEHHOCTH IPOILIECCOB: OOMEHa
BEIIECTB W TPEBpAlICHUs OHHEPrud B KIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 U
HHEPreTUYecKoro oOMeHa, XEMOCHUHTEe3a, MHTO3a, Meio3a,  OIIOI0OTBOPEHMUS,
Pa3MHOXEHUS, THAUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE IPUMEHSATh NOJTyYEHHbIC 3HAHUS JUIsl 00bSICHEHUSI OMOJIOIMYECKUX MTPOLIECCOB
U SIBJICHUH, JUISl NPUHATHS NPAKTUYECKUX PEIIECHUN B MOBCEIHEBHOW XU3HHU C IIEJIBIO
oOecnieueHrss O€30MAaCHOCTH CBOETO 370POBbsi M 3/I0pPOBbS OKPYXKAIOIIUX JIHOJEH,
cOOJII0/IEHNS. HOPM TPaMOTHOTO MOBEJIEHUS B OKPY KaIOILel TPUPOAHON Ccpesie, TOHUMaHUE
HEOOXOJIMMOCTH UCTIOIB30BAHUS JOCTUKEHUA COBPEMEHHOM OMOJIOTUU U OUOTEXHOJIOTUI
JUTSl palliOHAIBHOTO MPUPOIOTOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHblE€ TN'€HETUYECKHUE 3aJaud Ha MOHO- M JAUTHOpHUIHOE
CKpEUIMBaHuEe, CUEIUVICHHOE HacleAOBaHUE, COCTaBIATh CXE€Mbl MOHOTHMOPHUIHOTO
CKpEeUIMBaHus ISl IpeACKa3aHus HacJleI0BaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOJIHATH JIA0OPATOPHBIE U MTPAKTUYECKHE PAaOOThI, COOII0IATh MpaBUIia MpU
pabote ¢ yueOHBIM U J1a0OpPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO OMOIOTHUECKOTO
COJlepKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAaHHWA W3 PA3JUYHBIX HCTOYHHUKOB
(cpeactBa MaccoBoii HHGOPMAIIUHU, HAYYHO-TIONMYJISIPHBIE MaTEPUAIIbl), STUUECKUE aCTIEKThI
COBPEMEHHBIX HCCIIEAOBAHNN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
OMOJIOTHYECKYI0 MH(DOPMALMI0O M3 HECKOJBKMX HMCTOYHHKOB, T'PAMOTHO HCIIOJIb30BaTh
MOHSATUMHBIN anmapatr OMOJOTHUH.

[IpeameTHbIe pe3ysabTaThl OCBOEHUs yuyeOHOro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAYK, B ((OPMUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
U Hay4YHOTO MHPOBO33PEHUs, O BKJIAJEC POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTUU, PYHKIIMOHAIBHONW TPAMOTHOCTHU Y€JIOBEKA JIJISl PEIICHUS KU3HEHHBIX
3azay;

YMEHHUE PacKpbIBaTh COJEpKaHUE OWOJOTrMYECKUX TEPMHHOB W MOHSATUN: BHI,
MOMYJISIUsA, TEeHO(POHI, HSBOJIOIUA, JABUXKYIIME CUJIbl  ((daKTOpbl)  HABOJIOLNH,
MPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB,  BHJI000pAa30BaHHE, SKOJOTUYECKHE  (PaKTOpHI,
AKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEAYLEHTbI, LENU MUTAHUS, SKOJIOTHYecKas
nupamuia, ouoreoieHo3, ouocdepa;

YMEHUE H3JlaraTh OHOJIOTHUYECKHE TeopuHu (dBoionuoHHas Tteopus Y. JlapBuHa,
CUHTETUYECKasl TEOPUs SBOIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/BIIIEBOIO CXOJICTBA
K. M. bapa, uyepenoBaHus TJIaBHBIX HampasieHUud u myteut sBomtounn A. H. Ceepiosa,
yueHusi o Ouochepe B. U. Bepnanckoro), omnpeaensiTe rpaHULbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMAM;

YMEHUE BIAJETh METOJaMH HAy4YHOTO IO3HaHUS B OWOJIOTMH: HAOJIOJIEHHWE U
ONKMCAHUE >KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHHI, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOT0 AKCIIEPUMEHTA, BbIIBM)KEHHUE TUTIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH MEXKY
UCCIIEAYEMBIMU BEIIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX PE3YIbTaTOB, HCIHOJIb30BaHHBIX
HayYHBIX MOHSITUM, TEOPUM U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJTYYEHHBIX
pe3yNbTaToB;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB:
BUJIOB, TMONYJSUUN, NPOAYLUEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTeOIeHO30B U
HKOCUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOIO
ot0opa, BUI000pa30BaHUs, PUCIIOCOOJIEHHOCTH OPraHU3MOB, AEHCTBUS SKOJIOTMUECKUX
(akTOpOB Ha OpraHM3Mbl, MEPEHOCa BEIIECTB M IOTOKAa JHEPIMH B 3KOCHUCTEMAX,
AHTPOITOT€HHBIX MU3MEHEHUN B 3KOCUCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE MPUMEHSTH MMOTYyYEHHbIE 3HAaHUS 17151 O0BICHEHUS OMOJIOTMYECKUX MTPOLIECCOB
U SIBJICHUM, JJII TPUHSATUS MPAKTUYECKUX PEUICHUNA B TMOBCEIHEBHON >XU3HHU C LEIbIO
oOecnieueHus O€30MaCHOCTH CBOETO 370POBbsi W 3/I0POBbS OKPYKAIOIIUX JIFOACH,
COOJTIOICHNSI HOPM TPAMOTHOTO MOBE/ICHHUS B OKPY KaloIel MPUPOJHON cpeie, MOHUMaHHe
HEOOXOJUMOCTH  HCIOJb30BaHUS  JOCTHKEHHM  COBpPEMEHHOM  Ouojoruu  Jyis
PalMOHAIIBHOTO MPUPOAOTIOIb30BAHNS;

YMEHHE pelIaTh AJIeMEeHTapHbIe ONOJIOTUYECKUE 3a]aul, COCTABIISATh CXEMBI ITepeHoca
BEILIECTB ¥ PHEPTUU B IKOCHUCTEMAaxX (LIETIH MUTaHUsA);

YMEHHE BBITIOJIHATH JIA0OPATOPHBIE U TPAKTUYECKUE paOOThI, COOMIOAATh MPAaBUIIA IPU
pabote ¢ yueOHBIM U Ja0OpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTUYECKH OIICHUBATh M MHTEPIPETUPOBATH HH(OPMAIHIO OMOJIOTHYECKOTO
COICPKaHMS, BKJIIOYAMONIYI0 TICEBJOHAYYHbIC 3HAHHS W3 PA3NIMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil MH(GOpPMANUHM, HAYYHO-TIOMYJISPHBIC MaTepHalbl), PaccMaTpPHUBATh
rI00aTBHBIC YKOJIOTUYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH TI0 OTHOIICHUIO K
HUM COOCTBEHHYIO MMO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCBMEHHBIE M YCTHBIE COOOIICHHS, 00001mas
OMONOTHYEeCKyl0 HMH(POPMALUIO M3 HECKOJBKAX HWCTOYHHKOB, I'PaMOTHO HCIOJIb30BaTh

MOHSATUMHBIN anmapat OUOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3moxHOCTH
Ne Koxa-Bo
w/n HaumeHoBaHUe pa3aesioB/TeM wacop | MCNOIb30BAHMS
20P
10 kaace 34
1 | buoJsiorusi kKak Hayka 2
1.1 | buonorus B cuCTeMe HayK 1 https://resh.edu.ru
1.2 | MeTopl MO3HAHWMSI )KHUBOW TIPUPOJIBI 1 https://resh.edu.ru
2 | ’KuBble cHCTEMbI H HX OPTraHU3aHsA 1
21 buonoruueckne CUCTEMBI, TIPOIIECCHI M HX 1 https://resh.edu.ru
U3yUYCHUE
3 | XuMHn4yecKkHuii cOCTaB M CTPOEHUE KJIETKH 8
31 XUMUUECKHH cOCTaB KIETKU. Bona u 1 https://resh.edu.ru
MHUHEPaJIbHBIC COJIH
3.2 | benku. CocraB u cTpoeHHE OCITKOB 1 https://resh.edu.ru
3.3 | ®epMeHTHI — OMOJIOTUYECKUE KATAIN3aTOPhI 1 https://resh.edu.ru
3.4 | Yruesonasl. JInnuasl 1 https://resh.edu.ru
3.5 | HykiiennoBwie kuciotel. ATD 1 https://resh.edu.ru
36 Hcropust u MeToabl m3ydeHus KieTku. Kierounas 1 https://resh.edu.ru
TEOpHsI
3.7 | Kierka kak 1enocTHas )XUBas CUCTEMA 1 https://resh.edu.ru
3.8 | CtpoeHue 3yKapuoTHICCKOM KIICTKH 1 https://resh.edu.ru
4 | JKu3HeAesATeIbHOCTD KJIETKH 6
41 OOwmen BemiectB. [TnacTuyeckuii 0OMeH. 9 https://resh.edu.ru
dortocuHTe3. XEMOCHHTES
4.2 | DHepreTuueckuii OOMeH 1 https://resh.edu.ru
4.3 | buocunre3 Oeka 2 https://resh.edu.ru
4.4 | Heknetounble (GOpMBI JKU3HU — BUPYCHI 1 https://resh.edu.ru
5 PazMHOKeHHe M HHAMBHAYAJILHOE Pa3BUTHE 5
OpraHu3MOB
51 JKu3HEHHBIN UKIT KIETKU. J]eJIeHre KIIETKH. 1 https://resh.edu.ru
Mwuto3




5.2 | ®opmbl pa3MHOKEHHUS OPTaHU3MOB 1 https://resh.edu.ru
5.3 | Meiio3 1 https://resh.edu.ru
54 OO0pa3oBaHue 1 pa3BUTHE TIOJOBBIXKICTOK. 1 https://resh.edu.ru
Om1o10TBOpEeHUE
5.5 | UnauBuyaibHOE pa3BUTHE OPTaHH3MOB 1 https://resh.edu.ru
5 HacyieAcTBEHHOCTh M M3MEHYMBOCTD 3
OpraHHu3MOB
6.1 ['eHeTrKa — HayKa O HACICICTBEHHOCTH U 1 https://resh.edu.ru
HU3MEHYHUBOCTH
6.2 3aKOHOMEPHOCTH HaCIIEI0OBAHMsI TPH3HAKOB. 1 https://resh.edu.ru
MOHOTHOPHIHOE CKPEIIUBaHIE
6.3 JluruOpuiHoe CKpenBanmue. 3aKoH 1 https://resh.edu.ru
HE3aBHCHUMOI0 HACJICOBAHHS IPU3HAKOB
6.4 | CueruieHHOE HacJIeIOBaHUE MPU3HAKOB 1 https://resh.edu.ru
6.5 ['eneruka mosa. HacinemoBanue npu3HaKoB, 1 https://resh.edu.ru
CIICTUICHHBIX C MOJIOM
6.6 N3menunBocTh. HenaciencteenHas 1 https://resh.edu.ru
U3MEHYNBOCTD
6.7 | HacrmencTBeHHast NI3MEHUYHUBOCTH 1 https://resh.edu.ru
6.8 | 'eneTnka yemoBeka 1 https://resh.edu.ru
5 CeJieKIIMSI OPTaHU3MOB, OCHOBBI 3
OMOTEeXHOJI0T U
7.1 | Cenexiust Kak HayKa | IPOIIECC 1 https://resh.edu.ru
79 MeTo bl ¥ TOCTHIKCHHUS CEICKIIUN PACTCHUH 1 1 https://resh.edu.ru
YKMBOTHBIX
7.3 | buoTexHOJIOTHS KaK OTPacib MPOU3BOJICTBA 1 https://resh.edu.ru
Pe3epBHOE Bpems 1
Bo3mo:xxHOCTH
Ne Kou-Bo
o/ HaumeHoBaHUe pa3iesioB/TeM qacop | MCMO/IB30BAHMS
20P
11 kaace 34
1 | JBourounoHHas OHOJIOTHSA 9
1.1 | DBoOLIMS U METOJIBI €€ U3YYCHUS 1 https://resh.edu.ru
1.2 | UcTopus pa3BUTHS TPEACTABICHUN 00 SBOJIIOLINN 1 https://resh.edu.ru
13 Bun: kputepun u ctpykrypa. [lomynsius kak Kak 9 https://resh.edu.ru
sJIEMEHTapHasl €ANHUIIA BUIA
14 JIBYOKyIIHE CHIIBI (3JIeMEHTapHbIC (DAaKTOPHI) 1 https://resh.edu.ru
SBOJIFOIIAN
1.5 | EcrecTBeHHBIN 0TOOP ¥ €0 (hOPMBI 1 https://resh.edu.ru
16 Pe3ynbTathl 3BOTIOIUH: TIPUCTIOCOOIEHHOCTD 1 https://resh.edu.ru
OpraHU3MOB U BHJ1I000pa30BaHUE
1.7 | HanpaBjieHUs ¥ TyTH MaKPOIBOJIIOIIUH 2 https://resh.edu.ru




2 | Bo3HUKHOBeHHUE U pa3BUTHE KM3HU Ha 3eMuie 9
21 Hctopust xu3HA HA 3eMIle 1 METOIbI €€ U3Y4YCHUSI. 9 https://resh.edu.ru
['MnoTe3bI MPOUCXOKACHUS KU3HH HA 3eMIIe
29 OCHOBHBIE 3TaIbl YBOJTIOIMHA OPTaHUIECKOTO MHpa 9 https://resh.edu.ru
Ha 3emMJie, pa3BUTHE JKU3HU I10 3paM U TePHOIaM
2.3 | CoBpeMeHHas CUCTEMa OPraHu4YeCKOro Mupa 1 https://resh.edu.ru
2.4 | DBorOIIMS YeIoBeKa (aAHTPOIIOTeHE3) 1 https://resh.edu.ru
2.5 | Ismwxkymue cuibl (PakTOpbl) aHTPOIIOTeHE3a 1 https://resh.edu.ru
2.6 | OCHOBHEBIEC CTaINH BOJIIOLNN YEJIOBEKA 1 https://resh.edu.ru
27 YenoBeueckre pachl U MPUPOIHBIC alalTal[uH 1 https://resh.edu.ru
YeJIoBeKa
3 | Opranu3Mbl M OKpYKaloIas cpeaa 3)
3.1 | Dkojorus Kak HayKa 1 https://resh.edu.ru
3.2 | Cpenbl 0OWTaHUS U IKOJOTHYECKUE (PAKTOPEI 1 https://resh.edu.ru
3.3 | Abuotnueckue pakTopsl 1 https://resh.edu.ru
3.4 | buotnueckue GakTophI 1 https://resh.edu.ru
35 DKOJIOTHYECKHE XapaKTePUCTHKU BUA U 1 https://resh.edu.ru
TOMYJISALUU
4 | CoobmecTBa H YIKOJIOTHYECKHE CHCTEMbI 9
4.1 | CooOmiecTBa OpraHu3MOB 1 https://resh.edu.ru
4.2 DKOCHCTEMBI U 3aKOHOMEPHOCTH HX 9 https://resh.edu.ru
CYIIECTBOBAHHUSI
4.3 | [IpupoIHbIC SKOCUCTEMBI 1 https://resh.edu.ru
4.4 | AHTPOTIOTEHHBIE YKOCHCTEMBI 1 https://resh.edu.ru
4.5 | buocdepa — riaobanbHas SKOCUCTEMa 3eMITH 1 https://resh.edu.ru
4.6 | 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOCHEpPHI 1 https://resh.edu.ru
4.7 | YenoseuecTBO B Omochepe 3emiu 1 https://resh.edu.ru
4.8 | CocyiiecTBOBaHUE MPUPOJIBI U YEIOBEUYECTBA 1 https://resh.edu.ru
Pe3epBHOe Bpems 2

HOYPOUYHOE INTAHUPOBAHUE

10 KUIACC
No Koa- | Bo3moxkHoOCTH
- Tema ypoka BO HUCII0/IL30BAHUSA
n/n
4acoB 0P
1 | buosorusi B cuCTeMe HayK 1 | https://resh.edu.ru
Mertonsl no3Hanus xuBou npupoasl. [Ipakrnueckas
2 | pabota Ne 1 «Vcronp30BaHUE pa3TUIHBIX METOIOB 1 | https://resh.edu.ru
IPU U3YYEHUH OMOJIOTHYECKUX OOBEKTOBY
3 | buonornyeckre CUCTEMBI, IPOIIECCHI U X U3yUCHHE 1 | https://resh.edu.ru




XUMHUYECKHUM COCTaB KJIETKHU. Bo/ia 1 MUHEpaIbHbIE

4 1 | https://resh.edu.ru
COJu

5 | benku. CoctaB u cTpoeHne 6€TKOB 1 | https://resh.edu.ru
depMeHThI — OHOJOTHYECKHE KaTaau3aTOphI.

6 Jlaboparopnas padota Ne 1 «3yueHue 1 https:/resh.edu.ru
KaTaJIUTUYECKONW aKTUBHOCTU (DEPMEHTOB (Ha
IpUMepe aMHJIA3bl HITH KaTaxasbl)y

7 | YroneBonsl. JInnuasl 1 https://resh.edu.ru

8 | HykiennoBbie kucnotel. ATD 1 | https://resh.edu.ru

9 Hctopus n metonb!l nzydenus kinetku. Knerounas 1 | https://resh.edu.ru
TEOpUs

10 | KireTka Kak LI€JIOCTHAS JKHUBas CHCTEMa 1 | https://resh.edu.ru
Crtpoenue sykapuoTudeckoi kietku. JlabopaTopHas

11 pabota Ne 2 «M3ydyenue CTPOCHHs! KJIETOK pacTeHu, 1 | https://resh.edu.ru
KUBOTHBIX, TPUOOB 1 OaKTEpUid 1101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u X OMUCaHUE

12 | OOMeH BelecTB UM METa0O0IM3M 1 | https://resh.edu.ru

13 | ®oTocuHTEe3. XEMOCHHTE3 1 | https://resh.edu.ru

14 | DHepreTudeckuil OOMeH 1 | https://resh.edu.ru
JKu3HeHHBIN MUK KIeTKHU. JleieHue KieTku. MuTto3.

15 Jlabopatopnast pabota Ne 3 «HaGitonenue Mutosa B 1 https:/resh.edu.ru
KJIETKaX KOHYMKA KOpEITKa JTyKa Ha TOTOBBIX
MUKpOTIpernapaTax

16 | buocunte3 Oenka. Peakiys MaTpU4IHOTO CHHTE3a 1 | https://resh.edu.ru

17 | Tpaucnsimust — OMoCcHHTE3 OeiKa 1 | https://resh.edu.ru

18 | Heksnertounbie (hOpMBI )KU3HU — BUPYCHI 1 | https://resh.edu.ru

19 | ®opmbl pa3MHOKEHUS OPTaHU3MOB 1 | https://resh.edu.ru

20 | Meiio3 1 | https://resh.edu.ru
O6pazoBaHue U pa3BUTHE MTOJOBBIX KJIETOK.

21 OmnonoTrBopenue. JlabopatopHas padota Ne 4 1 https:/resh.edu.ru
«M3yueHune cTpoeHus OJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTIpernapaTax

22 | IHnuBuayallbHOE Pa3BUTHE OPTaHU3MOB 1 | https://resh.edu.ru

23 ['eHeTHKa — HayKa O HACJICJCTBEHHOCTH H 1 | https:/resh.edu.ru
U3MEHYHBOCTH

24 i/EIlKOHOMepHOCTI/I HACJIeI0BAHUSI PU3HAKOB. 1 | https:/fresh.edu.ru

OHOTHOPHUTHOE CKPEINBAHUE

o5 JlurnbpuaHoe ckpenmBaHue. 3aKOH HE3aBUCHUMOTO 1 | https:/resh.edu.ru
HaCJIEI0BaHMS TPU3HAKOB
CuersieHHOE HaclleIOBaHNE TIPU3HAKOB.

2 JlabopatopHas pabota Ne 5 «M3yuenue pe3ynbTaToB 1 https:/resh.edu.ru

MOHOTHOPUIHOTO U AUTUOPUIHOTO CKPEIIUBAHUS Y
Apo30¢ bl Ha TOTOBBIX MUKpPOIpEnapaTax»




I'eneTuka nona. HacnenoBanue IMPU3HAKOB,

27 1 | https://resh.edu.ru
CIICTUICHHBIX C MOJIOM
W3menunBocTh. HeHacneicTBeHHAS K3MEHUYUBOCTb.
28 JlabopaTopHas pa6U0Ta Ne 6. Uzyuenue 1 https://resh.edu.ru
MOIU(UKAITHOHHON H3MECHUNBOCTH, TOCTPOCHHUE
BapUAIMOHHOTO PsIJIa ¥ BAPUAITMOHHOU KPHBOI
HacneacrBennas naMeHunBOCTh. JlabopaTopHas
29 | pabota Ne 7. «AHanu3 MyTanuil y 1po30Q bl Ha 1 | https://resh.edu.ru
TOTOBBIX MHKPOIIPEapaTaxj»
30 | I'eHeruka yeliOBEKa 1 | https://resh.edu.ru
31 O06o06menue o Teme «HacaencTBeHHOCTD U 1 | hitps://resh.edu.ru
M3MEHUYHMBOCTb OPTaHU3MOBY
32 | Cenekuus Kak HayKa U TPOIIecC 1 | https://resh.edu.ru
33 MeToabl M JOCTHKEHHS CEJICKIIMA PACTCHUI 1 1 https:/iresh.edu.ru
YKMBOTHBIX
34 | bHOTEeXHOJIOTHS KaK OTpacilb IPOU3BOJICTBA 1 | https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
11 KIIACC
e Koxn- | Bo3moxHOCTB
. /;1 Tema ypoka BO | MCIOJIb30BAaHMS
4acoB 0P
1 | DBOJOIMS U METOMBI €€ U3yUCHHUSI 1 | https://resh.edu.ru
2 | Uctopus pa3BUTHS IPEICTABICHHUA 00 SBOJIFOIIHH 1 | https://resh.edu.ru
3 | Mukpo3BOTIOLIHS 1 | https://resh.edu.ru
[Momynsaius Kak 3JeMEeHTapHas ¢IMHKUIIA BUIA U
4 | spomonmu. JlabopaTopHas padora Ne 1 «CpaBHeHue 1 | https://resh.edu.ru
BHUJIOB 110 MOP(OJOTUISCKOMY KPUTEPHIO»
5 JIBrKy1ue cuitel (31eMeHTapHbIe (aKTOPhI) 1 | https://resh.edu.ru
SBOJIFOIMH
6 | EcrectBeHHBIN 0TOOp U €r0 POpPMBI 1 | https://resh.edu.ru
Pe3ysbTaThl 3BOJIIOLUH: TPUCTIOCOOIEHHOCTD
7 | OPTaHU3MOB U BUJI000pa3oBanue. JlaboparopHas 1 https:/resh.edu.ru
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
opraHusma u €€ OTHOCHUTEIBLHOTO XapaKTepay
8 | HampariieHus v IyTH MaKpO3BOJIFOIIMH 1 | https://resh.edu.ru
9 | HeoOpaTuMOCTH 3BOJTIOIIUN 1 | https://resh.edu.ru
10 | Ucropus xu3HU Ha 3eMJie K METOJIbI €€ N3YUCHHS 1 | https://resh.edu.ru
11 | T'umoTe3bl MPOUCXOKIACHHUS KU3HA Ha 3eMJIe 1 | https://resh.edu.ru
12 | Pa3BuTHE )XU3HH HA 3eMJIe 110 3paM | IeproiaM 1 | https://resh.edu.ru
13 OCHOBHBIE 3TaITbl YBOJIIOI[MH PACTUTEIILHOTO U 1 https://resh.edu.ru

KUBOTHOTO Mupa. [IpakTuueckas padora Ne 1




«I/I3yquHe HCKOIIa€MbIX OCTAaTKOB paCTCHI/Iﬁ u
ZKHUBOTHBIX B KOJICKIOUAX»

14 | CoBpeMeHHas cucTeMa OPraHMYECKOTO MHUpa 1 | https://resh.edu.ru
15 | DBoroNMs YeNIoOBeKa (aHTPOIIOTCHE3) 1 | https://resh.edu.ru
16 | JIBmxyiue cuibl ((hakTophl) aHTPOIIOreHe3a 1 | https://resh.edu.ru
17 | OcHOBHBIE CTaINH DBOJIIOIIMA YETOBEKA 1 https://resh.edu.ru
18 YesoBeUeCKUe pachl U MPUPOIHBIC aalTaI[HK 1 https:/iresh.edu.ru
YeoBeKa
19 O06o0mIeHne 110 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 1 | https:/iresh.edu.ru
JKU3HU Ha 3eMJie»
20 | Dkonorus Kak HaykKa 1 | https://resh.edu.ru
21 | Cpenbl 0OMTaHUS U KOJOTHIECKUE (PAKTOPHI 1 | https://resh.edu.ru
AbGunoTtnaeckue daktopsl. JlabopatopHas padorta Ne 3.
«Mopdodoorudeckrne 0COOCHHOCTH pacTeHUH 13
22 | pa3HbIX MecT oouTanus». JlaboparopHas padora Ne 4. 1 | https://resh.edu.ru
«BrnustHre cBeTa Ha POCT U pa3BUTHE YCPEHKOB
KOJIEyCa»
23 | buotnueckue GakTopbl 1 | https://resh.edu.ru
DKOJIOTHYECKHE XapaKTEPUCTHKH MOMYJISLIUH.
24 | IpakTtrueckas padota Ne 2 «[lomcuér rumoTHOCTH 1 | https://resh.edu.ru
HOMYJISAIUI pa3HBIX BUJIOB PACTCHUIN»
25 | CooOmiecTBa OpraHu3MoB — OHOIIEHO3 1 | https://resh.edu.ru
26 | DKOJOTMYECKHE CUCTEMBI (3KOCHCTEMBI) 1 | https://resh.edu.ru
97 OCHOBHBIE [OKa3aTeNH SKOCHCTEMBL. DKOJOTUYECKHUE 1 | https://resh.edu.ru
nupamuibl. CBoiicTBa skocucTeM. CyKiieccust
28 | IlpupoaHbIe YKOCUCTEMBI 1 | https://resh.edu.ru
29 | AHTPOTIOTCHHBIC YKOCUCTEMBI 1 | https://resh.edu.ru
30 | buocdepa — riobanbHast SKOCUCTEMA 3eMITH 1 | https://resh.edu.ru
31 | 3aKOHOMEpPHOCTH CYIIECTBOBAHUS OHOChEpHhI 1 | https://resh.edu.ru
32 | YenoeuecTBO B Onocdepe 3emiu 1 | https://resh.edu.ru
33 | CocyriecTBOBaHUE IPHUPOJIBI M YEJIOBCUECTBA 1 | https://resh.edu.ru
34 O60061menue Tembl «Co0oOIIECTBA U IKOJIOTUUECKHE 1 | https://resh.edu.ru
CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




B denepanbHBIX M pETHOHANBHBIX TMPOIEIypax OIEHKH KadecTBa OOpa3OBaHMSI
UCIIOJIb3yeTCsl TMepeyeHb (KOAU(PUKATOP) paclpelesieHHbIX M0 KjaccaM IPOBEpSEeMbIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHON MPOTPaMMbl CPETHETO
o01ero 00pa3oBaHus ¥ JIEMEHTOB COJIEPKaHUS IO OMOJIOTHH.

IIposepsiembie mpebosarus Kk pe3yibmamam 0C80eHUsI OCHOBHOU 00pA308aMeNbHOU

npozpammot (10 kracc)

Kox
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsieMbie TpeIMETHBIC PE3YIbTAThl OCBOCHHUSI OCHOBHOM
00pa3oBaTEILHON IPOTPAMMEBI CPETHETO 00IIEr0 00pa30BaHUS

1

CdopMupoBaHHOCTh 3HAHMK O MECTE€ U POJM OUOJOTHUH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B ()OPMHPOBAHWN COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPAa M HAYyYHOTO MUPOBO33PEHUS; O
BKJIaJie¢ POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-OUOJOTOB B pa3BUTHE
OounoJsioruu; GyHKIMOHAIBHOM TPAMOTHOCTH Ye€JIOBEKa JJIsl PELICHUS
YKU3HEHHBIX 3a]1a4

YMeHue packpbiBaThb COAEpKaHUE OWOJIOTMYECKUX TEPMUHOB H
MOHSATUM: KU3Hb, KJIETKA, OpTraHu3M; MeTa0o0Ju3M (OOMEH BEIIECTB U
IpEeBpAIllEHUE PHEPTUr), TOMEOCTa3 (CaMOPEryJsIus), YPOBHEBas
OpraHu3alys JKUBBIX CHCTEM, CaMOBOCIIPOMU3BEIACHUE (PEIpPOIYyKLIHS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE

VYMeHue uznaraTb OMOJOTMYECKHE Teopur (KIETOUYHAas, XpOMOCOMHas,
myTtaronHasi), 3akonbl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 LEHTpax MHOTo00pa3usi U MPOUCXOKIEHUS KYJIbTYPHBIX
pactenuii H.W. BaBuiosa), onpenensTh IpaHUllbl UX NPUMEHUMOCTU K
YKUBBIM CUCTEMAM

YMeHue BiajeTh METOJAAMH HAyYHOTO IIO03HAHWS B  OHOJIOTHHU
(HaOyroZileHMe W OMHUCAHWE JKUBBIX CHUCTEM, MPOIECCOB M SIBIICHMUIA;
OpraHu3anus W TPOBEJACHUE  OWOJOTHYECKOTO  OKCIEPHMEHTA,
BBIJIBUOKCHHE  THIIOTE3HI; BBISIBJICHUE  3aBHCHUMOCTH  MEXKIY
UCCIICNYEMBIMU BEIIMYMHAMHU, OOBSICHEHUE TOJYYCHHBIX PE3yIbTaTOB,
HCIIOJIb30BaHHBIX HAYYHBIX MTOHATHHA, TCOPUI M 3aKOHOB; YMEHHUE JeIaTh
BBIBO/JIbI HA OCHOBAHUH TTOJYYCHHBIX PE3YIHTATOB)

YMeHne BBIICIATh CYILIECTBEHHBIE TMPU3HAKA BHUPYCOB, KIIETOK
MPOKAPUOT H  JYKAPUOT, OJHOKJIETOYHBIX W  MHOIOKJIETOYHBIX
OpPraHMU3MOB; 0COOEHHOCTH MPOIECCOB 0OMEHA BEUIECTB U IPEBPALICHUS
HEPruM B KIJIETKE, (POTOCHHTE3a, MIACTHUYECKOIO U SHEPTreTUYECKOTO
oOMeHa,  XEeMOCHHTe3a,  MHTO3a,  Meio3a,  OIUIOJOTBOPEHUS,
Pa3MHOXKEHHU S, UHANBUIYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3)

YMeHue TpUMEHSATh — TMOJy4YeHHbIE  3HAHUS  JJIT  OOBSICHEHUS
OMOJIOTMYECKHUX TPOIIECCOB M SBJICHUM, JJIS MPUHATUS MPAKTHYSCKUX
pEIIeHN B MOBCETHEBHOMN KM3HU B IENSIX oOecreueHns 0€30MacHOCTH
CBOETO0 37I0POBbsI U 37I0POBBSI OKPY>KAIOIIUX JIFOJICH, COOIOICHUS HOPM
rPaMOTHOTO MOBEJACHUS B OKPYKAIOIIEH NPUPOJIHON Cpelie; TOHUMAHNE
HEO0OXOJIMMOCTH MCIOJIb30BAHUS JOCTH)KEHUN COBPEMEHHON OMOJIOTMU




1 OMOTEXHOJIOTUH JJA paluOHAJIBHOTI'O IIPUPOJOITOJIB30BAHNA

YMeHue peuiaTb OSJICMCHTAPHBIC TI'CHCTHUYCCKUC 3aJadud Ha MOHO-H
I[I/IFI/I6pH,ZIHOG CKPCIINBAHUC, CHCINICHHOC HACJICIOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOI‘O CKpCIIMBaHUA OJIA IIPCACKA3aHUSA
HACJICJOBAHWA IIPU3HAKOB Y OPIraHu3MOB

YMeHue BBIONHATH JIA0OpATOpHBIE M MpaKkTUYecKue pabdoTsl,
coOmoaarte mpaBwia mOpu padboTre ¢ ydyeOHBIM U JAOOPATOPHBIM
o0opy10BaHUEM

YMeHne KpUTHYECKH OIICHMBATh M HMHTEPHPETUPOBATH HWHOOPMAIIHIO
OMOJIOTMYECKOTO COJIEPKAHUS, BKIIOUYAOIIYIO NICEBIOHAYYHBIE 3HAHUS
U3 pa3au4HbIX UCTOYHUKOB (CMMU, HaydyHO-nIOMyJsipHBIE MaTEpHalbl);
TUYECKHE AaCMEKThl COBPEMEHHBIX MCCIEAOBAHUW B OHOJIOTHUH,
MEJIUIIMHE, OMOTEXHOJIOTHH

10

YMeHue coznaBaTh COOCTBEHHbBIE NMHMCbMEHHBIE U YCTHBIE COOOIIEHMUS,
00001112 OMOJIOTMYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB,
I'PaMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmnapat OHoJI0ruu

IIposepsiemvie snemenmol cooepacanus (10 knacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

buonorus kak HayKa

1.1

buonorus - Hayka o xuBoil mpupozge. Pons Ouonoruu B (popmupoBaHuH
COBPEMEHHOW Hay4yHOU KapTuHbl Mupa. CuctemMa OMOJOTHYECKHX HayK

1.2

MeTobl MO3HAHUS KUBOU TTPUPOIBI (HAOIIOIEHNE, SKCIIEPUMEHT, OIUCAHUE,
U3MepeHue, KiaccupuKalus, MOAEIMPOBAaHUE, CTaTUCTUYECKas oOpaboTka
JTAHHBIX )

JKuBbIe CUCTEMBI U X opraHu3anus

2.1

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ononoruu. CroiicTsa
OnocucTeM U UX pazHooOpaszue

2.2

YpoBHU Oopranu3anuu OUOCUCTEM: MOJIEKYIISIPHO-TEHETHUECKUH, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIITUOHHO-BUJIOBOM, SKOCUCTEMHBIN, OrochepHbIit

XUMHUUYECKUHN COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUYECKHN COCTAB KIIETKH. XMMHUUYECKUE IJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpO3JIEMEHThI. Bosia u MuHepanbHble BemecTBa. DyHKIIMU BOABI U
MHHEPAJIbHBIX BEIIECTB B KiIeTke. [lommepxanre ocMOTHYECKOro Oaranca

3.2

benku. CoctaB u crpoeHure OeaKOB. AMHUHOKUCIOTBI - MOHOMEPHI OEIKOB.
He3zameHumble M 3aMEHUMbIE AMUHOKHUCIOTHI. AMMHOKHMCIIOTHBIM COCTaB.
YPpoBHU CTPYKTYphI OETTKOBOM MOJIEKYJIbI (IIE€pBUYHAS, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAS CTPYKTYpa). XMMHUUYECKHUE CBOMCTBA 0eIKOB. bruonornieckue
byHKIUM OEIKOB.

depMeHTHI - OMOJIoTHYecKre Kataau3atopbl. CTpoeHue pepMeHTa: aKTUBHBIMI
HEeHTp, cyOocTpaTtHas cnenupuyHocTh. KodepmenTsl. Butamunpl. OTinnuuns
(epMEHTOB OT HEOPTaHUYECKUX KaTaJIM3aTOPOB

3.3

VYraeBoasl: MoHOcaxapuiabl (TVIFOKO3a, pubo3a U Ae30Kcupub03a),
Jqucaxapubl (caxaposa, JJaKT03a) U nmojucaxapuibl (Kpaxmal, TIHKOTeH,




1eJUTI0I03a). bronornyeckue GpyHKIMM yriieBo10B.

Jlunuasl:  TpurMuepuabl, crepounbl, ¢ochomunuasl. ['mapodunsHO-
ruipodoOHbIe cBocTBa. buonornueckue ¢pyHkuuu JunuaoB. CpaBHEHHE
YTJIEBOJIOB, OETIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTUU

3.4

HykneunoBesie kucnotrel: JIHK wu PHK. Hykneotuabslr - MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue n Qynkuuu JHK. Ctpoenue u pynkuuu
PHK. AT®: crpoenue u pyHKIHUH

3.5

[uTosiorus - Hayka o kietke. Knerounas reopust. MeTobl M3y4eHUs KIETOK

3.6

Knerka kak nenoctHas )kuBas cucreMa. O01Me Npu3HaKky KJIETOK: 3aMKHYTast
HapyxHast MemOpana, monekynbl JIHK kak reHeTuueckuii anmapar, cUCTeMa
CUHTE3a Oenka

3.7

Tunel KIETOK: JSyKapuoTHueckass M mpokapuoruueckas. OcoOEHHOCTH
CTpOEHHUs TMPOKaApHUOTHYECKOM KieTku. Kierounass creHka OakTepHil.
Crpoenue 3ykapuoTH4eCKor KJIETKH. OCHOBHBIEC OTJIMYMS PACTUTEIBHOM,
YKUBOTHOM U TPUOHOM KJIIETKU

3.8

[ToBEpXHOCTHBIE CTPYKTYPBI KJIIETOK - KJIETOYHASI CTCHKA, TIMKOKAJIUKC, UX
dbyuknuu. [Tnasmatudeckas MemOpaHna, e€ cBoiicTBa U pyHkiuy. [luTommazma
U eé OPraHOMUbI. OnHomemOpaHHbIE OpraHoOU/bI KJIETKU:
supomazmMaruueckas cetb  (OIIC), ammapatr [onbaku, JIM30COMBI.
[TomyaBTOHOMHBIE  OpPraHOWJbl  KIJIETKA:  MHTOXOHJPHUM,  IUIACTUIBI.
[Ipoucxoxaenrne MUTOXOHApUM U miactua. Bunbl miactua. HememOpaHnubie
OpPTaHOUJIbI KJIIETKU: pUOOCOMBI, KIE€TOUHBIN IEHTP, PECHUYKH, KI'YTUKHU.
DyYHKIIMA OPraHOWI0B KJIETKU. BKITIOUeH s

3.9

Anpo - perynatopHblii LeHTp kieTKU. CTpoeHue siapa: siaepHas o00J0YKa,
KapHOoIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIETKE

H(I/I?,HGI[GHTGJ'IBHOCTB KJICTKH

4.1

OOMmeH BelecTB, WM MeTa0oIu3M. AccuMWIALUS (TUTACTUYECKHT 0OMEH) U
JTUCCUMUTISTUSA (PHEPreTUYECKU OOMEH) - IB€ CTOPOHBI €MHOIO IMpoiiecca
MeTrabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOHBIN U reTepoTPOHBII.
Ponb ¢pepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHUN YJHEPTUHU B KICTKE

4.2

®ortocunte3. CperoBas u TeMHOBasg (Ha3el (orocuHTe3a. Peakumu
dborocunTe3a. IhPekTuBHOCTh (hoTocHMHTE3a. 3HaYeHHE (OTOCHMHTE3a IS
*Ku3HM Ha 3emuie. BnusiHue ycnoBuii cpensl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIONe OaKTepuu. 3HaUYCHUE XEMOCHHTE3a JIIs
YKW3HU Ha 3emIie

4.3

DHepreTUYecKuii oOMeH B KJICTKe. PaciieruieHrne BeIeCTB, BBIJICICHUE U
aKKyMYJIMPOBAHHE DHEPTHH B KJIETKE. DTallbl SJHEPTeTHUECKOTO OOMEHa.
['mukonus. bpoxxenue u ero Buapl. Kucinopoanoe okucieHue, Wik KIETOUHOE
neixanue. DPGEeKTUBHOCTh SHEPTETUUECKOr0 0OMEHa

4.4

Peakiuu wmatpuuyHoro cuHte3a. l'eHermueckas uHpopmanus u JHK.
Peanuzanus renernueckoil HHGOpMaLMK B KJIeTKe. | eHeTuuecKuil Ko U ero
cBorictBa. Tpanckpunums - wMarpuunbli cuHTe3 PHK. Tpancnsumsa -
ouocunTe3 Oenka. KogupoBanue aMuHOKHUCIOT. Posib pubocoM B OMOCHHTE3E
Oenka




4.5

Hexnerounsie GpopMmbl xku3HU - BUpychl. cTopust otkpsitust BupycoB (J.1.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS U KU3ZHENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bonesnun pacreHuii, KUBOTHBIX M UYEJOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynoxaedunura yenoseka (BUY) - Bo3OyauTenn
CII1a. ITpodunaktuka pacnpoCcTpaHEHUsI BUPYCHBIX 3a00JIeBaHUI

Pa3sMHOX€HNE 1 MHINBUAYAIBHOE PA3BUTHE OPTAHU3MOB

5.1

Krierounplii mWKN, WIM JKU3HEHHBIM NWKI KiIeTku. MHTepdaza u muto3.
[Tporeccrl, mpoTekatoiue B uHTep(daze. Permnmukanus - peakiuss MaTpUIHOTO
cuare3a JIHK. Ctpoenme xpomocom. XpoMOCOMHBIN HaOOp - KapUOTHIL
JIumIouaHBIA M TAlIOWAHBIA  XPOMOCOMHBIE HAOOpBL. XpOMaTHBI.
[{uTonoruuyeckue OCHOBBI PAa3MHOXEHUS W WHAUBUYATBHOTO Pa3BUTHUS
OpPTaHU3MOB.

Henenne knetku - muto3. Craguu muto3a. Ilpouecchl, npoucxonadimue Ha
pa3HBIX CTAJIUSIX MUTO3a. BUOJOrHYECKU CMBICII MUTO3a

5.2

@dopMbI pa3MHOMKEHHUSI OpPraHU3MOB: Oecroioe u mnoioBoe. Buasl 6ecnonioro
pPa3MHOXKEHUA: JCICHUE HAIBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHe. VckyccTBeHHOE
KJIOHUPOBAHKME OPraHW3MOB, €r0 3HAYEHHUE JIJISl CEIEKINN

5.3

[TonoBoe pa3MHOXKEHHUE, €ro OTIANYHS OT OECIOJIOTO.

Meito3. Ctaguu meno3sa. [Iponeccsl, Mporucxoasine Ha CTaanusIX MeENo3a.
[ToBenenne xpomocom B Meio3e. Kpoccunroep. buonornueckuii CMbICa U
3Ha4YCHUE Melo3a

5.4

["ameTorenes - mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy YKHUBOTHBIX.
[lonoBble »kene3bl: CEMEHHUKHM W AUYHUKU. OOpa3oBaHuME U pa3BUTHE
MOJIOBBIX KIJIETOK - TaMeT (CnepMaTo30M], SIMIEKIIeTKa) - ClIepMaToreHes u
ooreHe3. (OcCOOEHHOCTH CTPOCHMS SAWLEKIETOK M  CHEpPMAaTO30HJIOB.
OnnonorBopenue. [lapreHorenes

5.5

WuauBuayaibHOe pa3BuTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BHTHE
(omOpuorenes). Otamnbl 3MOPHOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX
JKUBOTHBIX: JApPOOJIEHHE, racTpyisiius, opraHoreHes. I[loctamOpuoHaibHOE
pazButre. THIBl MOCTIMOPHOHATBLHOTO PAa3BUTHS: TIPSIMOE, HEMPSMOES
(mmumHOYHOE). BimsiHMEe cpenapl Ha pa3BHTHE OpPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butne pacteHmit. OHTOreHE3 IIBETKOBOTO PACTCHHS: CTPOCHHUE
CEMCHHM, CTaJIMH PA3BUTHUS

HaCHeI[CTBeHHOCTI) U NBMCHYHBOCTH OPIr'aHU3MOB

6.1

IIpenmer w 3amaum reneruxku. Mcropus pasButhss TreHeTUKH. Bxiian
POCCUNCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE T€HETUKU. METO bl T€eHETUKHU
(ruOpUI0OTHYECKUM, ITUTOTCHETUYECKUM, MOJEKYJISIPHO-TEHETUUECKUIN).
OCHOBHBIE T€HETUYECKHE OHATHS. | eHeTnYecKass CHMBOJIMKA, UCIIOJIb3yeMast
B cXeMax CKpeIIVBaHUI

6.2

3aKOHOMEPHOCTH HacClie[IOBaHUs MPU3HAKOB, ycTaHOBJICHHBIC ['. MeHmenem.
MonHoruOpuiHOe CKpEIIMBaHKE. 3aKOH €IWHO00pa3us THOPHUIOB IIEPBOTO
nokojeHus. IlpaBuwino AOMHUHUpOBaHHSA. 3aKOH pacCHICIUICHUS ITPU3HAKOB.
I'mnore3a uumcrorel ramer. IloslHOE W HENONHOE JOMHUHUPOBAHUE.
JlurubpuaHoe  CKpenMBaHWe. 3aKOH  HE3aBHCHMOTO  HACJICAOBAHUS




npu3HakoB. lluToreHeTnyeckue OCHOBBI JUTMOPUIHOTO CKpPELIMBAHUA.
AHanusupytouiee  ckpemmBaHue.  Mcnonb3oBaHHWe — aHANIM3UPYIOIIETO
CKpEIIMBaHUs JJIS ONPEJIeTICHUSI TEHOTUIIA 0COOU

6.3

CuemieHHOe HaclieloBaHue mpu3HakoB. PaboTta T. MopraHna no crienjieHHoMy
HACJEIOBAHUIO TeHOB. HapymieHue cuemieHns Te€HOB B PE3yJbTare
KPOCCHUHIOBEpa. XPOMOCOMHAsi TE€OpHsI HACIIEICTBEHHOCTH. |'eHeThueckue
KapThl.

['enerrka noja. XpoMOCOMHOE OIpEAENIEHHE NoJia. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['oMOrameTHbIe U TeTeporaMeTHble opranu3mMel. Hacienoanue
MPU3HAKOB, CLUETUICHHBIX C TI0JIOM

6.4

M3meH4YnBOCThL. BBl N3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIEICTBEHHAs.
Pons cpeapl B HEHACHEJACTBEHHOM HM3MEHYMBOCTH. XapaKTEPUCTUKA
MO (DUKAIIMOHHOW W3MEHYHMBOCTH. BapuanmoHHBIN psAj ¥ BapUallMOHHAS
kpuBas. Hopma peaknuu npusHaka. KonumdecTBEHHbIE U KayECTBECHHBIC
MpU3HAKU M MX HOopMa peakuuu. CBoicTBa MOIU(PUKAITMOHHOM
U3MEHYHUBOCTH

6.5

HacnencrBenHnass, WM TI€HOTHIIMYECKasi, W3MEHYMBOCThL. KoMOMHATHBHAs
W3MEHYUBOCTh. Meio3 W TOJIOBOM MpoIlecc - OCHOBa KOMOMHATHUBHOMU
W3MEHYHUBOCTH. MyTallMOHHAasT M3MEHYMBOCTh. Kiaccudukarums MyTalluid:
T€HHBIE XPOMOCOMHBIC, TEHOMHBbIC. YacTora W NOPUYAHBI MYyTaIUU.
Mytarennbie (HakTopbl. 3aKOH TOMOJOTHYECKUX PSAI0B B HACIICJACTBEHHOU
n3MeHunBocTd H.M. BaBunoBa

6.6

['enetuka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METONBI T'€HETHUKHU
YEJIOBEKA: rE€HEaJOTUYECKUH, OJIM3HEIIOBBIN, IUTOT€HETUYECKUH,
OMOXUMHUYECKUN, MOJEKYISIpHO-TeHeTHYecKuil. COBpeMEHHOE OTpe/eieHHe
TEHOTHIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YUCTIE
¢ momorpio [111P-ananmu3a. HacneacTBeHHble 3a001eBaHUs YeIOBEKA: TEHHBIC
Oone3HHu, OOJIE3HM  C  HACIEACTBEHHOM  MpPeIpacroioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hn. ComaThyeckue W TeHEpaTUBHbIC MYTallUH.
[IpuHuMnBl 370poBOro oOpasza KU3HHU, AUArHOCTUKU, MNPO(UIAKTUKU U
JICYCHUS TEHETUYECKUX 0oJie3HEH. Menuko-reHeTH4eCKOoe
KOHCYJIbTUPOBaHKE. 3HAYEHNE MEAUIIMHCKON T'€HETUKH B MPEIOTBPALLIEHUH U
JICYEHUU TEHETUYECKUX 3a00JICBaHUI YeIoBEKa

Cenexius opraan3mMoB. OCHOBBI OMOTEXHOJIOTHUH

7.1

Cenekuys Kak HaykKa W IPOLECC. 3apOKACHUE CENEKLUUH U JOMECTUKALUA.
VYuenne H.M. BaBunoBa 0 IEHTpax NPOUCXOXKIECHUSI M MHOTrooOpasus
KYJIbTYPHBIX PacTe€HUU. L[EHTPBI MPOUCXO0XKICHUS TOMAIIHUX )KUBOTHBIX.
Copr, nopoaa, mramMm

7.2

CoBpeMeHHbIE METO/Ibl CeNIeKIMU. MacCOBBI U MHIWBUIyAIbHBIA OTOOPHI B
CEJIEKIIMU PACTEHHUI U KUBOTHBIX. OLlEHKa SKCTEpbepa. bim3kopoacTBeHHOE
ckpeniBanue - UHOpuAuHT. Yuctas nuHusg. CKpelMBaHUe YMUCTBIX JIMHHUM.
['erepo3uc, wunu rubpunHas cwia. HepoacTBeHHOE CKpeUIMBaHUE -
aytOpununr. OtnanéHHas rubpummzanus U e€ ycrnexu. VCKyCCTBEHHBIM
MYTareHe3 M IMOJIyYECHUE IOIUILIONIO0B. [[OCTHKEHUs CENeKIMU pacTEHUM,
YKABOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buotexHonorust Kak oTpacib Mpou3BOACTBA. | eHHAsl MHXKEHepHUsl. JTarnbl




co3fganus pekomOuHanTHOM JIHK u Tpancrennbsix opranuszmoB. Kietounas
unxeHepus. Kiierounble KynbTypbl. MHKPOKIOHAJIBHOE Pa3MHOKEHUE
pactenuii. KioHMpoBaHME BBICOKOMPOIYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTUUECKHE U dTHUYeckue mpodiembl. MO - renetnuecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI

IIposepsiembie mpebosarus Kk pe3yibmamam 0C80eHUsi OCHOBHOU 00pA308aMeNbHOU

npoepammsl 11 knacca

Kox
IPOBEPSAEMOTO
pe3yibTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
00pazoBaTenbHOM MPOrpaMMBbI CPETHEro 00111er0 00pa30BaHUs

1

CdopMupoBaHHOCTh 3HAHMK O MECTE€ U POJM OHOJOTHUH B CHCTEME
HAyYHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-OUOJOTOB B pa3BUTHE
Oouonoruu; (QyHKIHUOHAIBHOM TPAMOTHOCTH YEJIOBEKa MJIA PpEelIeHUs
YKW3HEHHBIX 3a]1a4

YMeHue packpblBaTh COJIepKaHWE OHOJOTMYECKUX TEPMHHOB H
MOHSATUM: BHM, TOMYJAIUSA, TCeHO(POH], BOJIONHUS, ABWKYIIUE CHIIBI
(dakTophI) 3BOJIIOIUH, MIPUCITOCOOJICHHOCTh OpTaHU3MOB,
BUJI000pa30BaHue, FKOJIOrudeckre hakTopbl, SKOCUCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI, PEAYLCHTHI, IIEMU MUTaHMs, SKOJOTHYecKas MUpaMHja,
ouoreolieHos, ouochepa

YMeHnue usznaratb OMOJIOTUYECKHE TEOpHH (3BOJIIOLIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpWsS  OBOJIONUH),  3aKOHBI |
3aKOHOMEpPHOCTH (3apoabimieBoro cxojacrsa K.M. bapa, yepenoBanus
TJIaBHBIX HampasieHud u myrter spomonuu A.H. CeBepuosa, yueHus o
ounochepe B.U. Bepnaackoro), onpeaenstb rpaHUlibl KX IPUMEHUMOCTU
K >KUBBIM CHCTEMaM

YMeHue BiajeTh METOJAAMH HAyYHOTO II03HAHWS B  OHOJIOTHH
(HaOyroZieHe W OMHMCaHWE JKMBBIX CHCTEM, IPOIECCOB M SBIICHHM;
OpraHu3ainys W  TPOBEACHHE  OWOJOTHYECKOTO  AIKCIIEPUMEHTA,
BBIJIBHOKCHUEC TUITOTE3HI; BBLISBJICHHUE 3aBUCUMOCTH MEXTY
UCCIIEyeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX pPE3yJIbTaTOB,
VCIOJIb30BaHHBIX HAYUYHBIX IMOHATUNA, TEOPUN U 3aKOHOB; YMEHUE JEI1aTh
BBIBO/IbI HA OCHOBAHUH TMOJYYCHHBIX PE3YIHTATOB)

YMeHue BbIICTATh CYIIECTBCHHbBIC MPU3HAKUA CTPOCHUSI OMOTOTHIECKUX
OOBEKTOB:  BHJIOB, TOMYJSAIUHA, TMPOAYLEHTOB, KOHCYMEHTOB,
penyIeHTOB, OMOTeOlIEHO30B U 3KOCHUCTEM; OCOOEHHOCTH MPOLIECCOB
HACJICICTBEHHOM U3MEHYMBOCTH, €CTECTBEHHOTO otOopa,
BUJI000pa30BaHMsl, MPUCIOCOOJEHHOCTH  OPTaHU3MOB, JIEUCTBUSA
IKOJIOTHYECKUX (DAKTOPOB Ha OPTraHW3MBI, IIEPEHOCA BEIIECTB U TTOTOKA
DHEPTUM B DKOCHUCTEMAaxX, aHTPOIOTEHHBIX W3MEHEHHH B KOCHCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOTCOXMMHYECKUX ITMKJIOB




B Ouocdepe

YMeHue OpuUMEHATh  MOJY4YEHHbIE  3HAaHUA  JUI1  OOBSICHEHMS
OMOJIOrMYECKUX MPOLECCOB M SIBJCHWM, JUIsl MPUHATUS MPAKTUYECKUX
pElIeHN B OBCETHEBHOM KU3HU B LIETAX 00ecIedeHHsl 0€30MacHOCTH
CBOETO 3/10pPOBbS U 37I0POBbsl OKPY’KAIOIIUX JIOAEH, COOII0AEHUS HOPM
IrPaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH MPUPOJIHON CpeAe; IOHNMAaHUE
HEOOXOJMMOCTH UCTIOJIB30BaHUS JOCTUKEHUI COBPEMEHHON OMOIOTHH
JUISl PAllMOHAJIBHOTO IPUPOIONI0JIB30BaHUS

YMeHune pemaTh 3J1€eMEHTapHbIE OMOJIOTHYECKHE 3a/1a4H, COCTABIIATh
CXEMBbI IIEPEHOCa BEIIECTB U PHEPTUU B IKOCUCTEMAX (LIETIH MUTAHNUS)

YMeHue BBIONHATH JIA0OpATOpHBIE M MpaKTUYecKue paboThl,
coOmoaaTte mpaBuiaa TOpu padbore ¢ yuyeOHbIM M JIAOOPATOPHBIM
00opya0BaHUEM

YMeHrne KpUTHYECKH OLICHMBaTh W WHTEPIPETHUPOBATH HH(POpPMALUIO
OMOJIOTMYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO NCEBIOHAYYHBIE 3HAHUS
U3 pa3au4HbIX UCTOYHUKOB (CMMU, HaydyHO-TIOMYJIsipHBIE MaTEpHUalbl);
paccMaTpuBaTh INI00AIBHBIE SKOJIOTMYECKHE POOIEMBI COBPEMEHHOCTH,
(bopMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO IO3UIUIO

10

YMeHue co3naBath COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011asi 6MOJIOrHYeCKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX HMCTOYHHUKOB,
I'PaMOTHO MCIIOJIb30BaTh MOHSATUHUHBIN anmapar 6uoJIoruu

IIposepsiemvie snemenmol cooepacanus (11 knacc)

Kon

ITpoBepsieMblil 3IEMEHT COJIEPKAHUS

DBOJIFOIIMOHHAS OMOIOTHUSA

1.1

OBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOMIOUMA. [laneoHTONOrMYECKUe: MOCIEI0BATEIbHOCTD
MOSIBJICHUS! BUJOB B MaJICOHTOJOTMYECKOM JIETOMUCH, MEPEXOIHbIE (POPMBI.
buoreorpaguyeckue: cXoACTBO M pasziuuue (payH u (JIop MaTEepUKOB U
OCTPOBOB. DMOPHOJIOTMUECKHE: CXOJCTBA M Pa3NHuusg 3MOPHOHOB Pa3HBIX
BUJIOB TMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTMYHbIE, PpPYAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIApHO-
OMOXUMHUYECKHE: CXOJCTBO MEXAHU3MOB HACJIEICTBEHHOCTU U OCHOBHBIX
MeTaboIMYECKUX MyTeH y BCeX OpraHu3MOB

1.2

OpomonmonHas Tteopus Y. JlapunHa. IIpeanochuUikM BO3HHUKHOBEHUS
napBUHMU3MA. J[BIDKYIIME CHIIBI SBOJIIOIMH BUIOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHHE TPHU OrPAHUYEHHOCTH PECYPCOB, HEOMPEACIEHHAS
M3MEHYHMBOCTbh, OOpHOA 3a CYIIECTBOBAHKE, ECTECTBEHHBIN 0TOOD)

1.3

Cuntetudeckas teopus 3Bomonuud (CTD) u OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBostonus. [Tonmyssiius Kak eIMHNIA BUA U SBOTIOLHUH

1.4

JBmxyuiye cuibl (GakTophl) IBONIONUKA BUAOB B Npupojae. MyTallMuOHHBIN
MpoIeCC U KOMOWHATUBHASA U3MEHUMUBOCTh. [[OMy IsS1IMOHHbBIE BOJHBI U Ipeid
reHoB. M3omsius u murpanusa. EctecTBeHHBIN 0TOOp - HaNpaBiISIOMUN
dakTop 3BostonH. POPMBI €CTECTBEHHOTO 0TOOPA.




[Ipucnoco6IeHHOCTh OPraHu3MOB KaK pPe3ysibTarT 3BoJiolMU. [Ipumepsl
NPUCIOCOOJIEHUI Yy Opranu3MoB. Apomopdo3bl U uanoaganTanuu. Bun u
Bus000pa3zoBanue. Kpurepun Buga. OcHoOBHBIE ()OPMBI BUT000PA30BaAHUSA:
reorpauueckoe, SKOJIOTHIeCKOe

1.5

MaKpOBBOJ'IIOHI/IH. cDOpMBI OBOJIIOIINH: (l)I/IJ'IeTI/ILIeCKaﬂ, AUBCPIrCHTHAA,
KOHBCPI'CHTHAA, ITapalJICJIbHA. H€06paTI/IMOCTI) OBOJIIOITMH

Bo3HUKHOBEHNE U pa3BUTHE KU3HU HA 3eMiIe

2.1

JloHay4yHbIE TpPEACTaBICHUS O 3apOXKICHUM XU3HU. HaydHble TUIIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOMOoreHe3 u maHcrepMusi. XuMUdecKas
ABOJIONMS. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XWMHUYECKON 3BOJIIOIHUU.
HauanbsHbie aTarns! 6nonorudeckoi aposoruu. ['unoresa PHK-mupa. [lepBoie
KJIIETKA U UX 3BOJIIOLUA. POpMUPOBAaHUE OCHOBHBIX T'PYIIT KHBBIX
OpraHUu3MOB

2.2

Passutne xu3Hu Ha 3emie 1o 3paMm U nepuojam. Karapxen. Apxenckas u
npoTepo3oiickas dpel. [lameosolickas spa U €€ NepUOAbl: KEeMOPHUICKUM,
OPIOBUKCKHH, CHIIYPUMCKHM, IEBOHCKUH, KaMEHHOYTOJIbHBIN, MEPMCKUMU.
Meso3oiickas 3pa U €€ TMEepUobl: TPUACOBBIM, IOPCKUNA, MEIOBOM.
KaliHo3oiickas 2pa W €€ TepuoJibl: MaJCOrC€HOBBIA, HEOICHOBBIM,
AHTPOITOIE€HOBBIN. XapaKTEPUCTUKA KIMMATa U T'€OJIOTUYECKUX IPOLECCOB.
OCHOBHBIE ATalbl SBOJIOLNU PACTUTEIIBHOTO U )KUBOTHOTO MHPA.
ApomMopdo3bl y pacTeHU U KUBOTHBIX. [losBI€HNE, pacliBET U BEIMUPAHUE
TPYNI KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYECKOro MHUpa Kak OTpakeHHe 3BoOJOLUH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbl OPTraHU3MOB

2.4

DBOJIOLHS YeI0BEKa. AHTPOIIONOrUs KaK HayKa. Pa3BuTue npeacraBieHui o
MIPOUCXOXKJICHUU YesloBeKa. MeTobl n3yueHus: aHTpornorese3a. Cxoncrea u
pas3inyus 4enoBeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIO0KEHUE YEIOBEKa.
JBwxymme  cuibl  (pakrtopsl) — aHTpororesesa.  HacnencrBeHHas
M3MEHYHMBOCTh M €CTECTBEHHBIM OTOOp. OOIIEeCTBEHHBIH 00pa3 *KU3HH,
W3rOTOBJICHUE OPYAUI TPyAA, MBIIUICHHUE, PEYb

2.5

OCHOBHBIE CTaAMHU U BETBU HBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, HenoBeK
ymenslii, Yenoek mnpsaMoxonmsmui, YUenoBek HeaHIepTanbCKui, YUemoBek
pa3yMHbIi. Haxo/Ku MCKOMaeMbIX OCTAHKOB, BpeMsl CYIIECTBOBAHUSA,
00J1aCTh pacpOCTpaHEeHUsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUSI

2.6

UYenoseueckne pacbl. OcHOBHBIE  OOJBIIME  pachl:  E€BPOMEOUTHAS
(eBpaswmiickas), Herpo-aBCTpajioujHas (PKBaTOpUAJIbHAS), MOHTOJIOWIHAS
(a3uarcko-amepukaHckas). UepTbl NPUCTOCOOJEHHOCTH TPEACTABUTEINICH
YeJIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBaHUS. EIMHCTBO YeIOBEYECKHUX
pac. Kputnka pacusma

Opranusmsl 1 OKpy>Karolas cpena

3.1

DKoJorus Kak Hayka. 3alad ¥ pasJenbl IKOJIOTUU. MeTOobl S9KOIOIrHUECKUX
UCCIEeNOBAaHUM.  DKoJloTMueckoe  MupoBo33peHue. Cpenbl  oOUTaHUS
OpraHU3MOB: BOJHaA, HA3€MHO-BO31yIlIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAs

3.2

Okonoruueckue Qakrtoppl. Kriaccudukarus 5KOJIOTHYECKUX (HaKTOPOB:
abnoTnyeckne, OMOTHICCKHUE M aHTPOIIOTeHHBIC. J[eCTBUE IKOJIOTHICCKUX




(aKkTOpOB Ha OPTaHU3MBI

3.3

AbuoTtnueckue (HakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DoTonepuoausm.
[IpucnocoOnenust OpraHU3MOB K JACHCTBHIO a0MOTHYECKUX (HAKTOPOB.
buonorudeckre puTMbl

3.4

buotnueckne  ¢dakrtopel.  Buapl = OMOTHUECKMX  B3aMMOJCWCTBHUIA:
KOHKYPEHIUS, XUIIHUYECTBO, MAPA3ZUTU3M, MYTyaJlu3M, KOMMEHCAIN3M
(HaxJIEOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpan3M. 3HAYEHUE
OMOTUYECKHUX B3aMMOJEHUCTBUN ISl CYIIECTBOBAHUS OPTaHU3MOB B
IPUPOJIHBIX COOOIECTBAX

3.5

DKOJIOTrIYECKHUe XAPAKTCPUCTHUKHU  ITOIIYJIALIMH. OcCHOBHBIE IIOKa3aTeIu
MMONyJANUN: YUCICHHOCTD, INIOTHOCTD, POKAACMOCTb, CMCPTHOCTD, ITPHUPOCT,
MUIrpanu:. I[I/IHaMI/IKa YUCJICHHOCTH IIOIIYJIIOUN U eé peryisiausa

C006HICCTBa H 3KOJIOTHYCCKHUEC CHCTCMBI

Coo01iecTBO Opranu3mMoB - OuoreHo3. CTpyKTypbl OHMOIIeH03a: BUAO0BAs,
IIPOCTPaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbl-momuHanThl. CBS3U B
OHOIIEHO3€E

4.2

Okojorudeckue cucteMbl (dkocuctemsbl). Ilorstne 00 »sKocHCTEME W
ouoreorieHo3e. OyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TTPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB W IOTOK SHEPrUU B
skocucteme. Tpoduueckue (muieBbie) ypoOBHU YKOCUCTEMBI. [IuiieBbIe 11eTH
u cetd. OCHOBHbIE TIOKa3aTeNd »HKOCHUCTEMBI: OuoMacca, MNPOAYKIIHUS.
DKOJIOTHYECKUE TUPAMUIbL: TPOYKIIMH, YUCIEHHOCTH, OnomMacchl. CBOMCTBA
AKOCUCTEM: YCTOMUUBOCTh, CAMOPETYJIsiUs, pa3BuTue. CyKieccus

4.3

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOIO
VI [IAPOKOJINCTBEHHOTO JIECa.

AHTpPONIOTE€HHBIE ~ 3KOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe M XO34WCTBEHHOE  3HAYEHHUE  ArpoOdKOCUCTEM  H
ypboskocucteM. buopasnooOpasue kak (HakTop YCTOWUHMBOCTH IKOCUCTEM.
CoxpaHeHue OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emIie

4.4

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ounocdepsl. Kuoe BeriecTBo u ero ¢hyHkuu. OcodbeHHoCcTH Ouochepsl Kak
ri100anpHON 3KOCHCTEMBI. J[MHaMUYecKoe paBHOBEeCHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEIIECTB U OMOTCOXUMHUYECKUE IIUKJIIbI 3JIEMEHTOB
(yrnepona, azora). 30HaIBLHOCThL Orochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Onochepe 3eMiau. AHTPONIOTeHHbIE U3MEHEHUS B Onocdepe.
['11oGanbHBIC YKOJIOTHYSCKHE TTPOOIICMEL.

OcHOBa palMOHAJIBHOTO YIMPABJICHUS MPUPOJHBIMU pecypcaMd U UX
ucrojbp3oBaHue. JlocTrkeHus OMOJIOTUU U 0XpaHa MPUPOIbI

YUYEBHO-METO/IMYECKOE OBECIHEYEHHME OBPA3OBATEJBHOI'O
IMPOLECCA

1. TIlaceunux B.B., Kamenckmii A.A., PybmoB A.M. wu gpyrue/llog pen.
[Taceunuka B.B. «buonorusy, yaeonuk 10 kacc.

2. Tlaceunmk B.B., Kamenckmii A.A., PybmoB A.M. wu npyrue/llog pen.
[Taceunuka B.B. «buonorus», yaebnuk 11 knacc.




OBIIEOBPA30OBATEJIbHAA ABTOHOMHAS HEKOMMEPYECKAS OPTTAHU3ALIUA

"JINJAEPBI-M"

AHHOTaIHUs K pa6oyeii mporpaMmme yueoHoro npeamera «buosorus (6a3oBblii ypoBeHb)»
(OcHoBHasi 00pa3oBaTeibHAs POrpaMMa cpeaHero o0uero 00pa3oBaHus)

Kpurepuu Onucanune KpuTepus
[lonHOE HauMeHOBaHKE Pabouas nmporpamma no yuebnomy npeamery «buosorus (6a30BblIit
MPOTPAMMBI ypOBEHb)» st oOydaromuxcs 10-11 kimaccos

YpoBeHb 00pa3zoBaHus

Cpennee obmiee oOpa3oBaHue

Knacce

10-11

HopmatuBHas ocHOBa
pa3paboTKU IPOrpaMMBbl

- [Ipuxa3 Munucrepcta oOpazoBanus u Hayku P® ot 17 mas 2012 .
Ne 413 "OG6 yrBepxkaeHun enepaibHOTO TOCY1apCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAapTa CPEAHEro 001mero oopa3oBaHus";

- [Ipuka3z Munucrepcrba npocsenieHust PO ot 18 mast 2023 r. Ne 371
"O6 yTBepkIeHUU (eaepaTbHON 00pa30BaTeIBLHON MTPOTrPAMMEI
cpennero obmiero oopazoBanus"

Cpok peanuzanuu
IPOrpaMMBbI

2 rona

KommuectBo yacoB 1o
MporpamMmme BCero u
UHTEHCUBHOCTH B HEIEIIO

Bcero no nporpamme: 68 yacos
VHTEHCUBHOCTB:

10 knacc — 34 4. (1 yac B HeEIO)
11 knacc — 34 4. (1 yac B HeeIIO)

VY4eOHUKH U yueOHble
ocoOus

1. ITaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue/llox pexn.
[Taceunuka B.B. «buonorusy», yaeonuk 10 kmacc.
2. INaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue/Ilon pen.
[Taceunuka B.B. «buonorusy, yuebnuk 11 xnacc.

Lens(n) peanuzanuu
paboueii mporpaMMeI

OBJIaJIcHHE OOYYAIOLIMMHUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIHOHATBHON
OpraHM3alMK )KUBBIX CUCTEM Pa3HOI'0 paHra v NpUoOpeTeHNuEe yMEHUI
UCTIOJIB30BATh 3TH 3HAHHS JJISl TPAMOTHBIX JICHCTBUIT B OTHOIICHUH
00BEKTOB JKHUBOM MMpUpPOAbI M PECIICHUA PAa3JIMYHBIX JKU3HCHHBIX
npobiem

[IpeameTHbIE pe3ynbTaThI
OCBOCHHUS

1) chopMHUPOBAaHHOCTh 3HAHHI O MECTE U POJTH OMOJIOTHH B CUCTEME
HAy4YHOT'0 3HaHM; (PYHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBeKa s
pelIeHns KU3HEHHBIX Npo0eMm;

2) chOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATH COACPIKAHHE
OCHOBOMOJIArarux ONoJIOrHYeCKUX TEPMUHOB U MOHATHI: )KU3Hb,
KJIETKA, TKaHb, OPTraH, OPraHu3M, BUJ, MOMYJISILNSL, SKOCUCTEMA,
O6uoreHo3, onocdepa; MmeTaboau3M (0OMEH BEIIECTB U IPEBPAILICHHE
SHEpIun), roMeocTas (CaMoperyssinus), OMOCUHTE3 Oenka, CTPYKTypHas
OpraHM3aIMs )KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIUS,
CaMOBOCITPOU3BEICHHE (PENPOTYKIINS), HACIEACTBEHHOCTD,
W3MEHUYUBOCTb, SHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAS
OpraHM3alys;

3) chopMHPOBAHHOCTH YMEHHSI PACKPBIBATH COJIEPKAHUEC
OCHOBOIIOJIArAIOIINX OMOJIOTHUECKUX TEOPHH U TUIIOTE3: KJIETOUHOM,
XPOMOCOMHOM, MYTAIlMOHHOM, YBOJTIOLIMOHHOM, MPOUCXOXKIEHHUS )KU3HU
U 4EJI0BEKa;

4) chopMHPOBAHHOCTH YMEHHUS PACKPBIBATH OCHOBOITOJIATAIOIIIHE
Ouosiornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Menaens, T. Moprana,
H.N. BaBunosa, 3. I'ekkens, @. Mroiepa, K. bapa), rpanuibr ux
IIPUMEHMMOCTH K JKMBBIM CHCTEMaM;




5) nproOpeTeHne OnbITa MPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH: HAOIIOACHUS U OMUCAHUS
KHBBIX CUCTEM, NPOLIECCOB U SBJICHUN; OPraHU3AIMU U IPOBEICHHUS
OMOJIOrNYECKOT0 SKCIIEPUMEHTA, BbIIBU)KEHUS TUIIOTE3, BBIABICHUS
3aBHCUMOCTH MEX/Y UCCIIEyeMbIMU BETMUNHAME, OOBSICHEHUS
MIOJIyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUS BBIBOJIOB C
HCIIOJIb30BAaHUEM HAYYHBIX IIOHATUH, TEOPUHI U 3aKOHOB;

6) chOopMUPOBAHHOCTH YMEHUS BBIICIATH CYIICCTBEHHBIC TPU3HAKH
BHPYCOB, KJIETOK IPOKAPUOT M IYKAPHOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUI0B, OMOT€OLEHO30B 1 3KOCUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEIIECTB U MPEBPALICHUS YHEPTUH B
KJIETKe, (DOTOCHHTE3a, INIACTUYECKOTI0 M SHEPreTHYECKOro 0OMeHa,
XEMOCHHTE3a, MUTO03a, Me03a, OTUIOA0TBOPEHUS, PA3BUTHS U
Pa3sMHOXKEHHUs, HHIUBU1yaJbHOI'O Pa3BUTUS OpraHu3Ma (OHTOreHe3a),
60pbOBI 32 CYLIECTBOBAHUE, ECTECTBEHHOTO 0TOOpa, BUA000Pa30BaHus,
IIPUCIIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUSA
KOMITOHEHTOB 3KOCHCTEM, aHTPOTIOT€HHBIX H3MEHEHHH B 9KOCUCTEMAX
CBOEH MECTHOCTH, KpYTOBOPOTA BEIIECTB U IIPEBpAIllEHUE YHEPTUU B
o6uocdepe;

7) chOpPMUPOBAHHOCTH YMEHUS IPUMEHSTH ITOJyYCHHbIC 3HAHHS JIIS
00BsICHEHUS! OMOJIOTHYECKUX MPOIECCOB U SBJICHUH, JUTS IPUHSATHUS
MPAKTUYECKHUX PEIICHUI B TOBCEAHEBHOM KU3HHU C LIE€IbI0 00eCIIeueHUs
0€30IMaCHOCTH CBOETO 3/I0POBbS U 37I0POBBS OKPYKAIOIIUX JIFOICH,
COOJIFOICHUSI 3I0POBOT0 00pa3a JKU3HU, HOPM IPAMOTHOTO [TOBEJICHHS B
OKpY>KaloIllel MPUPOIHOM Cpelie; MOHUMaHUE HEOOXOIMMOCTH
UCIOJIb30BAHUS JTOCTUKEHUNH COBPEMEHHON OMOJIOTUH U
OMOTEXHOJIOTHIA AJISl PAIIHOHAIEHOTO MTPUPOIOIOIB30BAHHUS;

8) chopMUpPOBAaHHOCTH YMEHUS PeLIaTh OMOJIOTUYSCKUE 3a/1a4H,
COCTABJISATh TEHOTUITUYECKUE CXEMBI CKPEIIMBAHUS JIJIs1 pa3HBIX THUIIOB
HaclleI0BaHMsI TPU3HAKOB y OPraHU3MOB, COCTABJIATh CXEMBI IIEpeHoca
BEIIECTB M YHEPTUHU B KOCHCTEMaxX (1IN MUTAHHS, TTUIIEBBIC CETH);

9) chopMUPOBAHHOCTh YMEHUI KPUTHUYECKHU OIICHUBATh HH()OPMAIIUIO
OHMOJIOTUYECKOTO CO/IePKaHMsI, BKIFOYAOIYIO MICEBIOHAYYHbIC 3HAHUS
U3 pa3IMYHBIX HCTOYHHUKOB (CpeICTBA MAacCOBOM HH(pOpMAIMH, HAYYHO-
MOITYJISIPHBIE MaTepHAIIbl); HHTEPIPETHPOBATH STHIECKUE ACTICKTHI
COBPEMEHHBIX MCCIIEJOBAHUH B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh III00ATBHBIE SKOJIOTHYECKHIE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3HIINIO;

10) chopMHpOBaHHOCTH YMEHUIT CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIC
Y YCTHBIE COOOIICHUSI HA OCHOBE OMOJIOTMYECKON NH(pOpMALINK U3
HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO MCIIOJIb30BaTh MOHSATUHHBIN
amnmapaT OUOJIOTHH.




