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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OMOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpeIeNICHHUs] MOAX0J0B K (OPMHPOBAHUIO COJIEpPKaHUS Y4eOHOro IpeaMeTra
«buosorus» coctaBWIM: KOHIENTyalbHbie TmonoxeHus PIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIe, COAEpKaHUsA, pE3ylbTaTOB OOyYeHUS W
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, TIOJIOKEHUS 00 OOLIUX LEISX
Y TIPUHLNINAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpaszoBanusi B Poccuiickoit deneparuy, a TakkKe ITOJIOXKECHHUS O
cnenuduke OHOJOTHHM, €€ 3HAUCHUU B TO3HAHUHM JKUBOM WPUPOIBI H
00ecrneueHnH CyIIeCTBOBAHUS YesioBeUeckoro obmectsa. CoriacHo Ha3BaHHBIM
MOJIOKEHUSIM, OIPEAEIIEHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl MO0 OMOJIOTUU U €€
CTPYKTYpa.

[Iporpamma no Owuonoruum Aa€T MpEeACTaBICHHE O LEsAX, 00 oOmen
CTpaTeruu OOy4Y€HHs, BOCHUTAHUS M PAa3BUTHUS OOYYAIOLIUXCS CpPEICTBAMHU
yuyeOHoro mpenmera «buonorus», omnpeaenser o00s3aT€IbHOE NPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, pacupelelieHue IO paslenaM M TeMaw,
PEKOMEHIYEMYIO IOCJIEOBATEIbHOCTh HM3YyYEHHUs Y4YeOHOro marepuana ¢
y4€TOM  MEXOPEAMETHBIX W BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTHMKH
00pa30BaTEIBHOrO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromIMXCsl.

B nporpamme 1o OHONOTMM TakKe YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM PE3yJbTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOM
JeATeIbHOCTH/y4eOHbIX JCHCTBUI 00YyYaIOIMXCSl MO OCBOCHHUIO COJCPKaHUS
OMOJOTNYECKOr0 00pa30BaHUS.

B mporpamme mno Ouonmoruum (10-11 xnaccel, 0a30BbIil  ypOBEHB)
peanu3oBaH MNPUHLIMI MPEEMCTBEHHOCTM B M3YYEHHH OWOJIOTMM, Onaropaps
yeMy B HEW NpocMaTpuBaeTCs HAMNpaBICEHHOCTh Ha pa3BUTUE 3HAHU,
CBSA3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LHEHHOCTHBIX  OpPUEHTAIMd  JMYHOCTH,  SKOJIOTMYECKOrO0  MBIILJICHUS,
OpEJCTaBICHUA O 37A0pPOBOM 00pa3e >KU3HHM U OEpeKHBIM OTHOILIEHHUEM K
OKpyXawuen npupoaHont cpexne. llostomy Hapsagy ¢ U3ydeHUEM
OOIIEONOIOTUYECKUX TEOPHM, a TakKe 3HAHWW O CTPOCHHH J>KHBBIX CHUCTEM
pPa3HOr0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLIECCOB B
nporpaMme 1Mo OHOJIOTHH YJIeJIEHO BHHMAHHME HCIOJb30BAHHUIO IMOTYyYEHHBIX
3HAHWM B TOBCEAHEBHOM KM3HU ISl pELICHUs IPUKIIAIHBIX 3a/1a4, B TOM YHCJIE:
NpoQUIAaKTUKKA  HACJIECTBEHHBIX  3a00J€BaHUMU  4YENOBEKa,  MEAMKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
1eJecCO00pa3HOro MOBEACHUS] B OKpYXalollled MNPUPOIHON cpeje, aHaliu3a
BIIMSHUSL XO34MCTBEHHOW NESITEIBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM.  YCHWIEHHME BHHMaHUA K  TMPUKIATHOU
HampaBJIEHHOCTH  y4yeOHOro  mpeamera  «buonorus»  MpPOAMKTOBAHO
HEOOXOMMOCTBIO OOECTIICUEHHUsI YCIOBUN VISl PEIICHUS] OJHOM M3 aKTyaJbHBIX
3aJa4 IIKOJHHOTO OHOJIOTMYECKOTr0 OO0pa30oBaHMs, KOTOpas MPEANoIaraet



dbopmupoBaHre y 00YyJarOIINXCSI CIIOCOOHOCTH aallTUPOBATHCS K M3MEHCHUSIM
JWHAMUYHO Pa3BUBAIOILETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHEe cpenHero oOiero oOpa3oBaHHs 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaeT (OpMUPOBAHUE Y OOYUAIOIIMXCSA MPEICTaBICHUNA O
HAay4YHOM KapTHUHE MUpA, paciIupsieT U 0000IaeT 3HaHUs O KUBOU Mpupojie, e€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3ALMHU U HBOJIOIUHU, CO31AET
yCIOBUSI JUIA: TO3HaHUS 3aKOHOB JKMBOM  TIpuUpojabl, (HOPMUPOBAHUS
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOIO M 0O€30macHOro olpasza
KU3HHU, DKOJOTUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOUIIEHUS K KHUBOH
MPUPOJIC U YETIOBEKY.

bonpmioe  3HaueHwe ~ OMOJOrMs  HMMEET  TaKke Ui pEeLIeHUs
BOCIIUTATEIFHBIX M Pa3BUBAIOIIMX 3a7ad CpeAHero ooiiero oOpa3oBaHUs,
corann3amnuu ooyyaromumxcs. M3zydenue Ouonoruu o0ecrneunBaeT yCiaoOBUs s
(bOopMHUPOBaHUS WHTEIUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U WH(GOPMAIIMOHHBIX
HAaBBIKOB, ICTETUUYECKOU KYJIbTYpPhI, CIIOCOOCTBYET MHTETPALUUA OUMOJIOTHYECKHUX
3HAHUW C MPENICTABICHUSMHU U3 JPYTHMX Y4YEOHBIX MPEIAMETOB, B YACTHOCTH,
busuku, xumun U reorpaduu. Ha3BaHHbIe TOJNIOKEHUS O MpPETHA3ZHAYCHUU
ydyeOHOro npeamera «bUONOTUS» COCTaBWJIM OCHOBY JUIsl  OMpEIEICHUS
MOJIXO/IOB K OTOOPY U CTPYKTYPUPOBAHMIO €TI0 COACPIKAHUS, MPEACTABICHHOTO
B IIporpamMMme 1o OUOJIOTHH.

Ot60p comepkanusi yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMK KyJIbTYPOCOOOpPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOY4Yaromrecs: JTOKHbI OCBOUThH 3HAHUS M YMEHHUSI, 3HAUUMbBIC IS
dbopmupoBaHusi 0OOIIEH KyJbTYphI, ONPEACNSIIONINE aJICKBATHOE TOBEJCHUE
yeJoBeKa B OKPYIKaoIIel MPUPOIHON Cpelie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
JKU3HU U TIPAKTUUECKOM AesiTrenbHOCTH. Oco00e MeCTO B 3TOM CUCTEME 3HAHUI
3aHUMAIOT  JJIEMEHTHl  COJIEp)KaHMs, KOTOpbIE CIyKaT OCHOBOM  JJid
dhopmMupoBaHUs IPEACTABICHUN O COBPEMEHHOMN €CTeCTBEHHO-HAYYHOW KapTUHE
MHUpa ¥ IIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHU3AINH
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpykTypupOBaHUE COAEpKaHUS Yy4eOHOTrO Marepuaia B MPOTrpaMMe TI0
OMOJIOTUN OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3aIlun
¥ DBOJIONMHA. B COOTBETCTBHM € 3THUM B CTPYKType YYEOHOro mpeaMera
«buonorus» BbIICNEHBI CIEAYIOMNUE COEpKATEIbHbIC JIMHUN: «BHUONOTHS Kak
Hayka. MeTolibl Hay4yHOTO Mo3HaHusM», «KieTka kak Ouosoruyeckasi CUCTEMay,
«OpranusMm Kak Owuonoruyeckas cucrema», «Cucrema u MHOroo0Opasue
OpraHUYeCKOTO MHpa», «IBOJIOLUUS KUBOM MPUPOIL», «IKOCHUCTEMBI U
MPUCYIIME UM 3aKOHOMEPHOCTH.

[enp m3ydenus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE OOYYAIONIMMUCS 3HAHUAMH O CTPYKTYpPHO-(DYHKIIMOHAIBHOM
OpraHW3allid KUBBIX CHCTEM pAa3HOTO paHra H TPHOOPETEHHE YMEHUU
WCITIOJIB30BATh 3TH 3HAHWS JIJISI TPAMOTHBIX JIEUCTBUA B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOABI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.



JlocTimkeHne ey u3y4eHus: yueoHoro npenmera «buosnorus» Ha 6a30BoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI 3HAHUW O OMOJIOTMYECKHX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IPaBWIAX, CIyXallux
OCHOBOM I (hOPMHUPOBAHUSI MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJlaXx HAy4YHOrO T[IO3HaHWsS, CTPOCHUH, MHOroO0pa3uu W
OCOOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3AlMM, BBIIAIOMIMXCSA
OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

dbopmupoBaHre y 00y4aroUIUXCsl MO3HABATEIbHBIX, UHTEIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHaliM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJ0B, UACH M MOJIXOJIOB K U3YUYCHUIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHu3aluu;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmeld KyJabTypbl, (PYHKIHOHAIbHOU
rpaMOTHOCTH, pa3BUTHE YMEHHH OOBACHATH U  OICHUBATH  SIBJICHUS
OKPY)KAIOIIEr0o MHpa >KUBOW NPUPOJBI HAa OCHOBAHWM 3HAHUM U OIbBITA,
MOJTYYEHHBIX TIPU U3YYEHUN OUOJIOTUH;

dbopmupoBaHue y OOyYaroIIMXCsl YMEHHM WIUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUNM B TMPAKTHUECKOWU JEATEIbHOCTH YE€JIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJI0ICHHS
ATUYECKUX HOPM TIPH MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IIEHHOCTU OWOJOTWYECKUX 3HAHWU ISl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

NpUMEHEHUE NMPUOOPETEHHBIX 3HAHUNA M YMEHHUI B TOBCEAHEBHOM >KU3HU
JUISL OLIEHKU MOCJIEACTBUI CBOEH NIESITETBHOCTH MO OTHOIIEHUIO K OKPYKAIOIIEH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME U  COOJIIOACHUE Mep
npoUIaKTUKU 3a00JIeBaHU .

B cucreme cpennero oOmiero oOpazoBanus «buonorus», mzydaemas Ha
0a30BOM ypOBHE, SIBIACTCS O0s3aTCIHHBIM YUCOHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlnst w3ydeHuss Ouosioru Ha 0a30BOM YpPOBHE CPEIHEro O0OIIero
oOpazoBanus otBoauTcst 68 vacos: B 10 kmacce — 34 gaca (1 yac B Heneno), B
11 xnacce — 34 yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTUMHU €CTECTBEHHBIMU HayKamH, ¢uiaocoduei, 3TUKOW, ICTETUKOU H
npaBoM. Ponp Ouonoruum B (OpMHUpPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
mupa. CucremMa OMOIOrMUECKUX HayK.

Metonbl TO3HAaHUA JKUBOW MNpUponbl (HAOMIOIEHHE, SKCIEPHUMEHT,
ONKCaHue, HW3MepeHue, KiacCupuKalusi, MOJICIUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

JlemoHcTpanum:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /x. Yorcon n O.
Kpuxk.

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

JlaGopaTopHble M NpaKTHYeCKHE PadoThI:

[Tpaktnueckast pabora Ne 1. «l/cnonp3oBaHue pa3MYHBIX METOAOB NPHU
U3Y4YE€HUU OMOJIOTMUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cucreMbl (OMOCHUCTEMBI) KaK MPEAMET W3yYCHUS OHOJIOTHH.
OTM4re XKUBBIX CUCTEM OT HEOPTAHUYECKOU IMPUPOIBI.

CpoiicTBa OMOCHCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3aluu
OMoCUCTEM: MOJICKYJISIPHBIM, KJICTOYHBIA, TKAaHEBBIM, OPTraHU3MEHHBIH,
MONYJIALIMOHHO-BUOBOM, 9KOCHCTEMHBIN (OuoreoLeHOTUYECKHUIA),
onocdepHbIil.

JlemoHncTpanum:

Tabmuubl u  cxembl: «OCHOBHBIE TMPU3HAKK KU3HW», «YPOBHU
OpraHu3ali{ KUBOK IPUPOIBD.

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAYECKUM COCTaB KIIETKH. XMMHUYECKUE DIIEMEHTHI: MAKpPOSJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpANIbHBIE BEIIECTBA.

@OyHKIMU BOABl M MHUHEpPAIbHBIX BewmecTB B Kkierke. I[logaepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eIKoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble W 3aMEHHUMbIE AMUHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYpBI OEJIIKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUUHAS CTPYKTypa). XUMHUYECKUE CBOMCTBa OeikoB. buonoruueckue
byHKIIUU OEIKOB.

depmeHThl — Ouonoruueckue Karaauzatopbl. CtpoeHue (depMmeHra:
aKTUBHBIM ILIEHTp, cyOcTpaTHas cnenudpuuHoctb. Kodepmentsl. Buramunsl.
OTnuynst epMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.



VYrneBonmpl: MoOHOcaxapuabl (TIOKO3a, pubo3a W JAe30KCHpH003a),
aucaxapuipl (caxaposa, JaKTo3a) W mosucaxapuibl (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, ¢ocdoaunuasl, crepounbl. ['mapoduasHO-
rupodoOHbie cBoicTBa. buonornueckue ¢yHkuuu JIUnuaoB. CpaBHEHHE
YTJIE€BOOB, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucnotel: JHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukiuu JHK. Crpoenne u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[Mutonmoruss — Hayka o Kkietke. Kierounas Tteopuss — mpuMeEp
B3auMOZCHCTBHUS e U (AKTOB B HAyYHOM IMO3HAHUU. METOAbl W3Y4YCHHS
KJIETKU.

Knerka kak wnenoctHas »xuBas cucrema. OOlIMe NPHU3HAKU KIIETOK:
3aMKHyTas HapyxHas memOpaHa, mosekyibl JIHK kak reHeTuueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: 3yKapuOTHYECKas W mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUs MpokaproTuyeckor kietku. Kierounas crenka 6akrepuit. CtpoeHue
ADYKapUOTUYECKOW KIIETKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOW, >KMBOTHON H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAS] CTEHKA, ITTUKOKAINKC, UX
dbynkuuu. [Tnasmatudeckas memOpana, e€ cBoiicTBa u QpyHkiuu. [{urormazma u
e€¢ opranouasl. OpHomemOpanHble opraHouasl kietku: OIIC, ammapar
[Nonbku, nu3ocombl. [1oyaBTOHOMHBIE OPTraHOUJIBI KJIETKU: MHUTOXOHAPHH,
mnactuabl. lIpoucxoxaeHne MHUTOXOHIpPUM W IUIACTUA. Buael miactum.
HememOpaHHbie  OpraHoujibl  KJIETKHA: PUOOCOMBI, KJIETOUHBIA  IIEHTD,
LEHTPUOJIM, PECHUYKH, KI'YTUKU. DYHKIIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

Anpo — perynatopHsblid HeHTp kieTku. CTpoeHue sapa: siiepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammer:  «Pacnpenenenue XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckas TabIUIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJiekynbl Bonb», «buocunre3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue depmenTay, «Hyknennosbie kuciotel. [JHK», «Ctpoenue
MoJiekysibl  AT®», «CTpoeHue »>yKapUOTHYECKOW KIETKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpPOEHUE pPACTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU  KIETKW», «CTpoeHue dAnpa KIETKW», «YTIIEBOABDY,
«JInnuae.

OOopynoBaHHe: CBETOBOM MHUKPOCKOII, 00OpPYIOBAaHHUE IJIsi MPOBEAECHUS
HAOIOICHUM, M3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIIPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U mpakTHYecKHe padoThbI:



Jlabopatopuass pabora Ne 1. «/3ydeHwe KaTanTMTHUECKOW AKTHBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuas pabotra Neo 2. «M3yueHue CTpOCHHS KJIETOK pPaCTCHHH,
YKUBOTHBIX M OaKTepUid TI0JI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux
OMHICAHUEY.

Tema 4. ZKuznenesiTeJLHOCTH KJIETKH.

OOMeH BelecTB, WM MeTaboaIu3M. ACCUMUIIALINS (TJIACTUUECKUN 0OMEH)
U TUCCUMUIISIMS (SHEPreTUYeCKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs! BEIIECTB W SHEPIHMH B MOHUMAHHUU
MeTabonu3ma.

Tuner oOMena BemiecTB: aBTOTPOGHBI © rerepoTpodHbIA. Poib
dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas M TeMmHOBass ¢a3bl (orocuHTe3a. Peakuuun
dborocunTeza. DddexkTuBHOCT, (oTocuHTe3a. 3HaueHue ¢GHOTOCUHTE3a s
KU3HU Ha 3emie. BnusHue ycioBuil cpeabl Ha (POTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €70 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocHHTe3. XEMOCHHTE3UpYIoIMe OakTepuu. 3HAYCHHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTrueckuii 0OMeH B KJIeTKe. PaciieruieHne BeniecTB, BbIJCICHUE U
aKKyMYJIMpPOBAHHE OJHEPruu B KJIETKE. OTalbl JHEPreTHUYEeCKOoro oOMEHa.
I'mukonus. bpoxenue u ero Buuabl. KUCIOpPOIHOE OKUCIEHUE, WM KIETOYHOE
JIbIXaHUE. OkucnurtenbHoOe dbochopunupoBaHue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun MatpuuHoro cuHre3a. ['enernueckas uHpopmanus u JIHK.
Peanuzauus renernueckoid MHPopManuu B KieTke. ['eHeTHUecKuil KoJ U €ero
cBoiicTBa. Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancisuus — Ouocunres
oenka. Otanbl TpaHcisiuu. KomupoBanwe amuHokucinoT. Poib pubocoMm B
onocuHTe3e Oenka.

Hexknerounsie hopmbl xku3Hu — BUpychl. MicTopust oTkpeITHS BUpycoB (/1.
N. WBanoBckuii). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO ITMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacTeHmii, >KUBOTHBIX M YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc ummynoneduiura uenosexa (BUY) — Bo3oynurens CITNda.
OOpatHast ~ TpaHCKpUIIMs, peBepraza W  uWHTerpaza. [Ipoduraktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpaum:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuiel U cxeMbl: «Tunel nutanusy, «Metabonuszmy», « MUTOXOHIPHUS,
«JHepreTudyeckuii oOMen», «Xmnoporact», «Potocunrtesdy, «Crpoenue [JHK»,
«Ctpoenue u (yHKIMOHUpOBaHUE reHa», «CuHTe3 Oenkay, «I'eHeTnyeckui
Koz, «Bupyce», «bakrepuodarny, «CTpoeHHe U KU3HEHHBIM ILUKI BUpYca
CII1a, 6aktepuodaray, «Permmukarus [JTHK».

Oo0opynoBanue: moaenu-anmmkanuu «Y npoenne JJHK u tpanckpunmmsy»,
«buocunTes 6enkay, «CTpoeHne KIETKN», Mojenb cTpykTypsl JJHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.



Krnerounplii WK, WU KU3HEHHBIA MUK KiIeTKU. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peakius MaTpuIHOTO
cunteza JIHK. Ctpoenne xpomocom. XpOMOCOMHBIA Ha0Op — KapHUOTHIIL.
JIMTIIOuAHBI W TalUIOMIHBIA ~ XPOMOCOMHBIC  HAOOpHL.  XPOMATH/IBI.
[{uTonoruuyeckue OCHOBBI PAa3MHOXKEHUS W HHAWBUAYAIBHOTO Pa3BUTHUSA
OpTaHU3MOB.

Henenue xietkn — muto3. Ctaaun muto3a. I[Ipoueccsl, mpoucxoasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubennb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHUST OPraHU3MOB: Oecroioe | 1oJioBoe. Busl
0ecroyioro  pa3MHOXKEHUS: JEJE€HUWE HaJBOE, I[OYKOBAHHUE OJHO- W
MHOTOKJIETOYHBIX, cropooOpa3oBaHume, BET€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHNE OPTraHU3MOB, €TI0 3HAUYCHUE JJIS1 CEJICKIIHH.

[TonoBoe pa3zMHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meito3. Cragum meno3sa. [Ipoueccel, nporucxoadime Ha CTaAusX Meno3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. buonornueckuit CMbICT U
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc oOpa3oBaHUs IMOJIOBBIX KJIETOK Y JKMBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKU U SIMYHUKUA. OOpa3zoBaHuE U pa3BUTHE TMOJIOBBIX
KJIETOK — TraMmeT (CIepMaTo30M], SHIEKIIeTKa) — CIIEPMATOT€HEe3 M OBOTEHE3.
OcoOeHHOCTH CTpOEHHUS SMIEKIETOK W crepmaTto3ouioB. Oriog0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOPHOHAIIBHOE pPa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHAIBHOTO PAa3BUTUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyisius, opranorenes. [loctamOpronanbHOe pa3zBuTHe. THUTIBI
NOCTAIMOPHUOHAIBHOTO PA3BUTHA: TPsIMOE, HenmpsiMoe (JIMYMHO4YHOE). Biusnue
Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHbBIC
YPOJICTBA.

Poct u pasBurne pacrennii. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaum:

Tabmuubl 1 cxeMbl: «DOpMBI Pa3MHOKEHHS OpPTraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BeretaTuBHOEe pa3MHOKEHUE
pacteHui», «Jlenenne knetku Oaktepuit», «CTPOCHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knetounbiii iukny, «Pemmkamusa JJHK», «Mutosy,
«Menos», «lIpssmMoe u HenpsiMOe pa3BUTHUEY, «] aMETOreHe3 y MIIEKOIIUTAOIIUX
1 4eN0BeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

OO6opynoBaHue:  MHUKPOCKON,  MHUKporpenapatel  «CrepMaTo30uIbl
MJIEKOIIUTAIOLIETO», «MIEKIeTKa MIIEKOMUTAOLIET0», «KapnoknHe3 B KIIeTKax
KOpELIKa JIyKa», MarHUTHas MOJEJb-alIUIMKauus «/leneHne KIeTkn», MOJEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlabopaTtopuas pabora Ne 3. «HaGmromeHme MuTOo3a B KIIETKaX KOHUYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnapaTax».



JlabopaTtopuas padota Ne 4. «l3ydyeHue CTpOCHHS TOJIOBHIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxj».

Tema 6. HacsieACTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[IpenmMer u 3amaun reHeTUKH. McTropusi pa3BUTHS TEHETUKH. Poib
[UTOJIOTUM U SMOPHOJIOTUU B CTAHOBJICHUU Te€HETUKHU. BKiaa poccuUiCKuX H
3apyOeKHbIX  YYEHBIX B  pa3BUTHE TEHETUKU. MeETOoapl  T€HETUKH
(ruOpUAOIOTUYECKUNA,  LUTOTCHETHUUECKUH,  MOJEKYJISIPHO-T€HETUYECKUM).
OCHOBHBIE TEHETUYECKHUE MOHATHS. | eHeTHUUeCcKass CMUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEUIMBAHUM.

3aKOHOMEpPHOCTH  HACIEJOBaHUS  MPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHorubpuaHOe CKpelMBaHue. 3aKOH €IWHO0Opa3usi TMOpUIOB
nmepBoro mnokoseHud. IIpaBuno nOMUHUpPOBaHUA. 3aKOH PaCIICTUICHUA
npu3HaKkoB. ['unoresa ynctorsl rameT. [1onHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpupaHoe CKpenuBaHue. 3aKOH HE3aBUCUMOIO  HacleIOoBaHUs
npu3HakoB. lluToreHeTMdyeckrue OCHOBBI  JAUTHOPUIHOTO  CKPEIIMBAHMUS.
Ananusupyrolee CKpEIIMBAaHUE. Hcnons3oBaHue AHAIIM3UPYIOIIETO
CKpEIIMBaHUS JIsl ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CueryienHoe HacnefoBaHue mnpus3HakoB. Pabora T. Moprana mo
CLUCIUICHHOMY HACJICIOBAaHUIO TeHOB. Hapylienue cuemieHus TI€HOB B
pe3ysbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['eHeTuka nona. XpoMOCOMHOE OMPEAEIICHUE M0JIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTeporaMeTHbie opranu3Mbl. HacnepgoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bupr M3MEHYUBOCTH: HEHACJIEACTBEHHAS 151
HACJICACTBEHHasd. Ponb cpeabl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAITMOHHON H3MEHUYMBOCTU. BapuanMOHHBIA psig U
BapuanMoHHass kpuBas. Hopma peakuum mnpusHaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKUA M WX HOpMa peakiuu. CBoOHCTBa MOIU(PUKAITMOHHOM
W3MEHUYUBOCTH.

HacnencrBenHnasi, uin reHOTUNIMYECKAss, U3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Meio3 ¥ TMOJOBOM TIPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTanoHHass W3MEHYMBOCTh. Kiaccudukanus MyTtarmii:
TE€HHbIE, XPOMOCOMHbIC, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalH.
Mytarennpie (GakTopbl. 3aKOH TOMOJOTUYECKHX pSJIOB B HACIEACTBEHHOM
n3meHunBocty H. M. BaBunoga.

Buesnepnast HaCiIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoeka. Kapuotun yenmoBexka. OCHOBHBIE METOJbI T€HETUKH
YeJnoBeKa: reHEaI0rnYECKuH, OJIM3HEIOBBIH, IUTOT€HETUYECKHIA,
OMOXUMHUYECKUN, MOJEKYISIpHO-TeHeTHYeCKuil. COBpPEMEHHOE OIpeesieHHE
TF€HOTHUIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TECHOTUITUPOBAHUE, B TOM YHUCJIE C
nomoipto II[P-ananuza. HacnenacTtBeHHble 3a00JieBaHMS YE€IOBEKA: T'€HHBIC
0ome3Hu, 00JIe3HN C HACJIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC
oose3Hu. ComMaruueckue W TeHepaTUBHble MyTalud. CTBOJIOBBIE KIETKH.
[TpuHIIMTIBEI 310pPOBOTO OOpa3a KU3HU, JUATHOCTUKH, TPODUIAKTHKY U JTCUCHUS



reHeTUYeCKuX OoJe3Hell. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBaHNE. 3HaUCHUE
MEIUIMHCKOW TEHETUKHM B MNPEAOTBPAIICHUM M JICUEHUH TE€HETHYECKUX
3a00JIeBaHUI YEJIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Moprasn, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuubt ©  cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHUE U €ro
LHATOIE€HETUYECKAas OCHOBa», «3aKOH PACIICIUIEHUS M €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpugHoe CKpenrBaHUE,
«lluTonornyecknue  OCHOBHI  JUTHOPUAHOTO  CKpEIIMBaHUD», «Meio3y,
«B3auMonencTBue AJUIEIBHBIX TEHOB», «l'€HeTM4YeCcKHe KapThl PaCTECHHM,
JKABOTHBIX M 4YeJIOBEKa», «l eHeTnka mnomna», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CUCIUICHHOTO C TmoJoM», «KapuoTumbl YeoBeka W KUBOTHBIX», «Buab
U3MEHUYHMBOCTHY», «MoaupuKalMoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMiOHHas U3MEHYUBOCTD.

ObopynoBanue: MoAeNH-aMIUIMKAU «MOHOTMOPUIHOE CKpPEIIUBAHUEY,
«Henonmuoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIlT M MHKpormpemnapaT «Jpo3zoduna» (Hopma, MyTaluu
(dbopMBI KPBUIBEB M OKPACKH Tela), Tepoapuii «['opox moceBHOM».

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «M3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIPEIIapaTax.

JlaGopatopnas  pabora Ne 6. «M3ydyenue moaupUKAIIUOHHON
M3MEHYMBOCTH, TIOCTPOCHUE BAPUALIMOHHOTO PsIia U BApUALMOHHOM KPHUBOW».

JlaGoparopHas pabota Ne 7. «AHanu3 MyTanuidi y 1po30(uiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[IpakTuueckass pabora Ne 2. «CocTaBlieHHME M aHajdu3 POIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa W MPOLECC. 3apOXKIACHUE CENEKINN U JOMECTHKALUS.
Yuyenue H. U. BaBunoBa o0 1eHTpax NPOUCXOXIEHUS W MHOTO0Opasus
KYJBTYPHBIX pacTeHuM. LIeHTphl MPOUCXOKICHUS JOMAITHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKUnU. MaccoBbIi U MHIUBUAYATIbHBIA OTOOPHI
B CEJICKLIMU PAaCTEHUM M >KMBOTHBIX. OLEHKa sKkcTeprepa. bimzkopoacTBeHHOE
ckpemBanue — uHOpuaMHr. Yucras nuHus. CKpellMBaHUE YUCTHIX JIMHUM.
['ereposuc, unu rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPHJIUHT.
Otpanénnas rubpuamsanuss v e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes M
MOJYYEHHUE MOJUIUIOUIOB. J[OCTHIKEHUS CEJIEKUMU PACTEHUM, JKUBOTHBIX H
MHKPOOPTraHU3MOB.

buotexHonOrUs Kak oTpacib NPOU3BOACTBA. ['€HHas MH)KEHEpHs. DTallbl
co3nanus pexomOunantHo JIHK u Tpancrennsix opranuzMoB. Kierounas
nxkeHepud. Knerounele  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOXKEHHE
pacrenuid. KiioHHpOBaHME BBICOKONPOJIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX



OpraHU3MOB. DKOJIOTUYECKHE U ATHYeckue mnpodiembl. MO — reHernyecku
MOU(ULIIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpersl: H. 1. Basunos, 1. B. Muuypun, I'. [. Kapneuenko, M. O.
HBaHOB.

Tabmuubl U cxembl: kKapta «LIeHTpBl MPOMCXOXKIEHUS U MHOrooOpas3us
KyJbTYpHBIX  pacteHuit», «llopogpl pomamHMX KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rubpunuzainus», «PaboTbl akajgeMuka
M. @. BanoBay, «[lomumionaus», «O0beKTbl OHMOTEXHOIOTUMY, «KieTouHbIe
KyJbTypsl M KJIOHMpOBaHHe», «KOHCTpyMpoBaHME M IIEPEHOC T'EHOB,
XPOMOCOM).

OOopynoBaHue: MYJSDKM IUIOAOB M KOPHEIUIOJNOB JAWKUX (GOopM U
KyJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX03iCTBEHHBIE PACTCHUS.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

Okckypensi «OCHOBHBIE METOABI M JIOCTHKEHMS CEJIEKUMU PACTCHUM W
KUBOTHBIX  (Ha  CEJIEKIIMOHHYIO  CTaHLUUIO,  IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA YYacTOK, B TEIUIMYHOE XO34WCTBO, JabOpaTopuio
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. JBorOMOHHAST OHOJIOTHS.

[Ipennochulkn BO3HUKHOBEHHUSI IBOJIOIMOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopus U €€ MecTo B OMOJOTMU. BiausiHue 3BOJIIOLIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CeugerenscTBa 3BOMOIMU. [laneoHTONIOrMYECKHE: TOCIEI0BATENIBHOCTD
NOSIBJIEHUS. BHUJIOB B MAJEOHTOJIOTMYECKON JIETONUCH, MEPEXOHbIe (OPMBI.
buoreorpaguyeckue: cxoACTBO M paznuuue GayH U (GIOp MaTEPUKOB H
OCTpPOBOB.

OMOpHONIOrHYecKre: CXOACTBA M pa3iuyuus SMOPHOHOB Pa3HBIX BUJOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
pYIUMEHTApHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METaOOJIMUYECKUX NMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHU3Ma. [[BrKylye cuibl 3BOMIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MTPU OTPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS] H3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JIBrkymue cuiibl ((hakTophl) BOJIIOLIMK BUOB B IpUpoie. MyTalluOHHBIH
IpoIEecC U KOMOMHATUBHASI MU3MEHUMBOCTh. [1OMymsIIMOHHBIE BOJHBI M JIpeid
reHoB. M301us 1 MUTpanus.

EctectBennblii oTO0p — Hampamistommii ¢gaktop 3Boiouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.



[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3BoMonuH. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd03bl U UANOAAANITALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE (HOPMBI
BU000pa3oBaHus: reorpaduyeckoe, SKOIOTuIecKoe.

MakposBomronust. PopMbl  ABOJIONUK:  (QHUIETUYECKAs,, ITUBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTUMOCTh HBOIIOIUH.

[Ipoucxoxaenue OT HECTEUAITM3UPOBAHHBIX MIPEJIKOB.
[Iporpeccupytomias cienyuain3anus. A1anTUBHAS pauaIs.
JdeMoHCcTpanuu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuubl u  cxembl: «Pa3BUTHE OpPraHMYecKOro Mupa Ha 3emIey,
«3apoJIbIIA TO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «Dopmel 60pHOBI 32
CYILLECTBOBaHME», «EcTecTBEHHBIN 0TOOp», « MHOr0o0Opas3ne COpTOB pacTEeHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsauum», «MyTaunoHHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Mnnoagantanuuy, «OO0mas aerenepanusy»,
«/IBmwxymme cwibl 3Bosronuny, «Kapra-cxema mapmpyra myremiectBus Y.
Hapsunay», «bopsba 3a cymecrBoBanue», «IIprucnoco0IeHHOCT OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUIO00PAa30BAHUE.

O0opynoBaHue: KOJUIEKIUSI HACEKOMBIX C PA3UYHBIMU TUIIAMHU OKPACKH,
HA0Op IJIOJIOB M CeMsiH, KoJuleKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAPaBJICHUS 3BOJIIOLUNY, 00bEMHAST MOJIETH
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra Mupa, KoymeKuus «PopMbl COXPAaHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHUN», Monaenb anmukauus «llepexpécr
XpOMOCOM», BIIa)KHbIE mpenaparsl «Pa3zButue Hacexkomoro», «PasBurue
JATYUIKW», MUKporpenapar «/[po3oduna» (Hopma, mytauuu (popMbl KPbUIbEB U
OKpPACKH Tena).

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

JlabopaTtopnas pabora Ne 1. «CpaBHEHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «Onucanue IpUCIOCOOJEHHOCTH OpraHHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHbI€ MPEACTABICHHS O 3apOXKACHUM XU3HHU. HaydHble TUIoTe3bl
BO3HMKHOBEHHUSI U3HM Ha 3emiie: aOUOreHe3 W mNaHcnepMmus. XuUMUYecKas
HBOMIONUSL. AOMOTEeHHBIM CHHTE3 OPraHUYECKHX BEUIECTB M3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE TOJATBEPKICHUE XUMHUYECKOM dBomonuu. HavanbHbie
aTambl Ouonornueckoi »sBomonuu. [unoreza PHK-mupa. ®dopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HMKHOBEHME NMPOTOKJIETKHU. IlepBble KIeTKH U ux
sBoOLMA. POPMUPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3BuTue xxu3Hu Ha 3emiie Mo 3paM U nepuonaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbel. [lameosoiickas spa u €€ Tepuoabl: KEeMOPUUCKHIA,
OpPIOBHUKCKUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o030iickas 3pa 1 €€ nNepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.



KaliHo301ckass 3pa W €€ mNepuoapl: NaJCOrE€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U reoJIorH4eckux npoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTEIBLHOTO M KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUH U
KUBOTHBIX. [I0siBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucteMa OpraHMYecKOrO0 MHpa KaK OTpaKeHUE HBOIIOLMH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBoNIOLMA ~ 4YeloBeKa.  AHTpomoJiorMsi  Kak  Hayka.  Pa3Butume
NPEACTAaBICHUM O  TMPOUCXOXKICHUM  4YeloBeKa. MeTonpl  M3y4yeHUus
anTporiorenesa. (CxoAcTBa M pa3iaMudsg  4YeJIOBEKAa U KUBOTHBIX.
CuHcTteMaTHuecKoe MOJI0KEHUE YETIOBEKa.

JBwxymme  cunbl  (dakTopel)  aHTpororenesa.  HacienctBeHHas
U3MEHUYMBOCTh M €CTECTBEHHBIM O0TOOp. OOIIeCTBEHHBI 00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaJMM M BETBU DSBOJIOLMHM YEJIOBEKA: AaBCTPAIIONUTEKH,
UenoBek ymenbii, YenoBek MNpsMoXoasumi, YenoBeK HeaHAEPTAIbCKUH,
UenoBek pazyMHblid. HaxolKy MCKOMAEMBbIX OCTATKOB, BPEMs CYIIECTBOBAHMS,
o0acTh pacrnpocTpaHeHusi, 00bEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HU, OpYIUs.

YenoBeueckne packl. OCHOBHbIE OOJbIIME pachl:  €BPOINEOUIHAs
(eBpasmiickasi), HErpo-aBCTpajOWIHAsl (PKBAaTOpHUAJIbHAS), MOHTOJIOMIHAS
(a3uarcko-amepukaHnckasi). YepTel MPUCTIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKHUX Pac K YCJIOBHMAM CYyIIECTBOBaHUA. EAMHCTBO 4EIOBEYECKHUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: @. Pean, JI. Ilactep, A. . Onmapun, C. Musnnep, I'. FOpu, Y.
apBuH.

Tabmuupl u cxembl: «Bo3aukHoBeHne ComHEUHON cHCTeMbl», «Pa3Buthe
OpraHu4eckoro wmupa», «PactutenbHas KiIeTka», <«OKHBOTHas KIETKay,
«IIpokapuotnueckas kierka», «CoBpeMEHHasi CUCTEMA OPTaHUYECKOrO0 MHUPay,
«CpaBHEHHE AHATOMHYECKHX YEPT CTPOCHMS YEJIOBEKa M 4YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTUYECKUX HAXOJOK TMPEAKOB
COBPEMEHHOI0 YEJI0BEKay», «peBHenmmue moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: wmymsiku — «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTpPAJIONUTEKA, MUTEKAHTPONa, HEeaHJIepTaablla, KPOMAaHbOHIIA), CIENKU WU
M300paKeHUsI KaMEHHBIX OpPYAUN TEPBOOBITHOrO uejoBeKa (KaMHH-YOIIEPHI,
pyowna, ckpebna), TreoxpoHoJiorudeckass Tabnuna, koyuiekius «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX >KUBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTUHYEeCKHE PadOTHI:

[Ipaktuueckast pabora Ne 1. «M3yueHne MCKOMAaeMbIX OCTaTKOB PAaCTEHUM
Y KUBOTHBIX B KOJUIEKIIUSAX).

OKcKypceHsi «DBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



OKoJiorusi Kak Hayka. 3ajadd M pa3fensl  dKojJorud. Meroasl
HKOJIOTMYECKUX HUCCIEAOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJIOBEKa.

Cpenpl oOMTaHUsI OpraHMW3MOB: BOAHAs, HA3€MHO-BO3/IyIIIHAs, TTOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccudukanus sKoI0rudeckux (HpaxTopos:
abnoTuyeckne, OMOTUYECKHE M aHTPOINOreHHbie. JlefcTBUE H3KOJIOrHYeCKUX
(baKkTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (bakTOophI: CBET, TeMIlepaTypa, BJIQ)KHOCTb.
®otonepuoausm. [lpucnocobneHuss opraHu3MOB K JEHUCTBUI0O aOMOTHYECKUX
dakTtopoB. buomornueckue puTMEI.

buotnueckue  ¢daktopel. Buapl  OMOTHYECKHX  B3aMMOJEHCTBUIA:
KOHKYDEHIMsI, XWIIHUYECTBO, cuMOno3 u ero ¢opmbel. Ilapazutusm,
KOONEpaLMsi, MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHHYECTBO).
AMeHcanu3M, HeUTpaiu3M. 3HaueHHEe OMOTUYECKUX B3aUMOICHCTBHUM IS
CYILLECTBOBAHMS OPTAHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU ToNyssiiuu. (OCHOBHBIE MOKa3aTENH
HNOMYJISILUNA: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MmHaMuka YuCcIeHHOCTH MOMYJISIUUA U €€ PEryJisiusl.

JlemoHncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, O. ['ekkensp.

Tabmuub! u cxemsbl: kapta «[Ipupoanbie 30Hb1 3eMuy, «Cpeapl 0OuTaHus
Opranu3moBy», «Potonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHble U MpaKTUHYEeCKHE PadOThI:

JlaGoparopnas padora Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH pacTEeHUN
U3 Pa3HbIX MECT OOMTAHUS.

JlaGopatopHas pabora Ne 4. «BnusHME CcBeTa Ha POCT W pPa3BUTHE
YEPEHKOB KOJIEYCa».

[Tpaktrueckass padora No 2. «[logacuér MIOTHOCTH TOMYNSIUN Pa3HBIX
BUJIOB PaCTCHUI».

Tema 4. CooOmecTBa ¥ IKOJI0rHYECKHE CUCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OMOIIEHO3a: BHIOBas,
MPOCTPaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBS3u B
ouoneHose.

Dkoyiornueckrue cuctembl (dkocuctembl). Ilonste 00 sKkocucreMe u
ouoreorieHo3e. POYHKIMOHAIbHbIE KOMIIOHEHTHl 3KOCHCTEMbI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BelIeCTB M TMOTOK JSHEPrUU B
skocucteMe. Tpodudeckue (MUILEBbIE) YPOBHHU dKocUcTeMbl. [IHilieBbie 1Ienu u
cetu. OCHOBHBIE TMOKa3aTeIud  dJKOCHCTEMbl:  OMoOMacca, MPOIYKIHA.
DKOJIOTMYECKHE MUpaMUbl: NPOAYKIMHU, YUCIEHHOCTH, Ouomacchel. CBoiicTBa
HKOCUCTEM: YCTOMUYMBOCTD, CAMOPEryYJIsiius, pa3zBuThe. CyKueccus.

[TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U pEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.



AHTpPOTNIOTEHHBIE  3KOCHUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03IMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akTop ycroiumBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. W. Bepnaackoro o 6uocdepe. ['panulibl, coctaB U CTpyKTypa
ouocheprl. XKupoe BemiecTBO U ero QpyHkiuu. OcoOeHHOCTH OHOChEpPhl Kak
rJ100aJIbHOM IKOCUCTEMBI. J/lMHAMUYeckoe paBHOBECHME M OOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotbl BemectB U OHMOT€OXMMHUYECKHE IHUKIBI 3JIEMEHTOB
(yrnepona, azora). 30HaITBHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuectBO B Ouocdepe 3emin. AHTPONOreHHBIE HU3MEHEHUS B
ouocdepe. 'modanbHbIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBOBaHUE IPUPOBI u YEJI0OBEUECTBA. CoxpaHeHue
OuopasHooOpa3usi Kak  OCHOBa  ycToiumBocTH  Oumocdeprl.  OcHoBa
pallMOHAJILHOTO YIIPABJICHUS] TPUPOJHBIMU pecypcaMyd U WX HUCIOJIb30BAHUE.
JocTtuxenust OMOJIOTUM U OXpaHa IPUPOIBI.

JlemoHncTpanum:

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

Tabmuubl u cxembl: «llumieBsie 1enm», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHusy», «IKOJOTUYECKAS] MHUPAMUTIAY,
«buocepa u  dyemoBek», «IKOCHUCTEMA IMIMPOKOJMCTBEHHOTO  Jiecay,
«JKocuCTEMAa XBOWHOro Jeca», «bHOLEHO3 BOJOEMa», «ATPOLIEHO3Y,
«IIpumepHbple aHTPOINOTEHHBIE BO3ACUCTBHS Ha NPUPOLY», «Baxnenmue
HMCTOYHUKM 3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «llouBa — BaxkHeiIas
cocTaBisitonas ouocdepr», «DakTopel Aerpagauuu mouBy, «llapHUKOBBII
ahpdexry, «DakTophl PpaJIUOAKTUBHOrO 3arpsisHeHuss Ouocdeprb», «OOmas
CTpykTypa Ouocheps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBBIN
sKkpaH ouocdepn», «Kpyrosopot yriepoaa B 6uochepe», «Kpyroropor azora B
IPUPOIEN.

O6opynoBanue: MojeIb-anmuIMKaius « TunuyHbie OUOIIEHO3bD», repbapuii
«PactutenbHple  cooOmiecTBay, Kojulekuuu — «buomeno3», «Bpenurenn
BOKHEUIITUX CEITHCKOXO3SUCTBEHHBIX KYIBTYyp», TepOoapuu W  KOJUICKIIMH
pPacTEHHI U KUBOTHBIX, NPUHAIJICKAIINE K PAa3HBIM 3KOJIOTUYECKUM TpyIIaMm
omnoro Buna, Kpacnas kuura Poccuiickoit @Denepanuu, uU300paKeHUS
OXpaHSEMbIX BUIOB PACTCHUHN U KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 110
BUOJIOTHN HA BA3OBOM YPOBHE CPEJAHEI'O OBLIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycranaBnuBarTCs TpeOOBaHMS K pe3yJibTaTaM
OCBOCHMSI OOy4YaloIMMHCS TPOrpaMM CpEJHEro oOIero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOEHHUs Ipeamera «buonorus»
BBIJICJICHBl  CIIEAYIOIIME  COCTAaBJSIOLIME:  OCO3HaHWE  O0YyYarolMMHUCH
POCCHIMCKON TPa¥JaHCKOW HWJICHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIPEAEIICHNI0, HAINYWEe MOTHUBALMU K OOYYEHUIO
OHMOJIOruH, LeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAOULUANA Pa3BUTHUSA
OMOJIOTMYECKOr0  3HaHMs, TOTOBHOCTh U  CIOCOOHOCTh  OOYyYarOLIUXCS
PYKOBOJCTBOBAaTbCA B CBOEH  JECATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPUCYIIUMU CHUCTEME OHMOJIOrMYEeCKOro oOpa3oBaHMs, HaIHYue
HKOJIOTUYECKOTO TPABOCO3HAHMSI, CIOCOOHOCTH CTaBUTh LEIM U CTPOUTH
JKA3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Ipeamera «buosorus» KOCTUraroTcs
B E€JIMHCTBE YYEOHOW M BOCIHUTATEIBHON JAESITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCHMCKHUMHM  COLUUOKYJIBTYPHBIMH, HWCTOPUYECKUMHU H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MPABWIAMH U
HOpPMAaMHM  TOBEJIEHHWA U  CHOCOOCTBYIOT  IpoOlLlecCaM  CaMOIIO3HAHMS,
CaMOBOCIIUTaHUSI M CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEW MO3ULMUU JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHHMS K 3aKOHY W TIPaBONOPSAKY, 4YEIOBEKY Tpyda H
CTapuieMy TMOKOJEHHIO, B3aUMHOTO YBa)XEHUs, OEpPEXHOr0 OTHOIICHUS K
KyJbTYPHOMY HACJIEIWI0O W TPaguUUsM MHOTOHALIMOHAIBHOIO  HapoJa
Pocculickon @enepanuu, Mpupoae U OKPYKarOLIEH Cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMA YyueOHOro mnpeamera «buonorus»
JOJDKHBI ~ OTpaXaTb  TOTOBHOCTh M CIIOCOOHOCTh  OOyYaroIIMXcCs
PYKOBOJICTBOBAThCS CHOPMHPOBAHHON BHYTPEHHEW TO3HUIIMEH JIMYHOCTH,
CHUCTEMOHN IIEHHOCTHBIX OpPWEHTAIMil, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIECHUMH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM LIEHHOCTSM POCCHUICKOro 0O0IlecTBa,
paclIMpEeHUe KU3HEHHOTO ONbITA W ONbITA JEATENIBHOCTH B IpOLECCEe
peanu3anuy OCHOBHBIX HAITPaBJICHUM BOCHUTATEIBHOW JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

cOPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLHMOHHBIX IMpaB U OOA3aHHOCTEH, yBaK€HHUE
3aKOHA U IIPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [E€ATEIIbHOCTH NPHU CO3JaHUU
y4eOHBIX TIPOEKTOB, PEIICHNHN yUeOHBIX W TTO3HABATEILHBIX 3a/1a4, BHITTOJTHCHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAENSITh COOCTBEHHYIO TMO3UIMI0 IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JACHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOSXKICHUSIMH, KyJIbTYPHBIMHU LIEHHOCTSIMU
Y COLMAJIbHBIM TOJ0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, IMO3HABATEJBbHBIX M MCCIEAOBATEIbCKUX 3aJay, YBaXXUTEIbHOTO
OTHOIICHUS K MHEHUIO OINMOHEHTOB NPH OOCYXICHWHM CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTHU NEPEN
PonunoM, ropmoctu 3a CBOM Kpad, CBOWO PoauHy, CBOM SA3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIICHUE K NPUPOJHOMY HACIEAUI0 U NaMITHUKAM
MPUPOJIbI, TOCTHXKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX,
TPYAe;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHUHCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJIOTMH, MOHUMAaHUs 3HAYCHHS OWUOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexaEHHOCTh, TOTOBHOCTh K CIyKeHUIO U 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAUTENSM, CO3JaHUIO0 CEeMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS NEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYas ICTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

MNOHMMAHUE SMOLMOHAIBHOIO BO3JCUCTBUS KUBOW NPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUIAX HWCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHusA, (POPMHUPOBAHUA KYJIBTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIarOnoJIyYns:



MOHMMAHUE W peaNm3alys 3I0pOBOTO M 0e30MmacHoro obpa3a KU3HU
(3m0poBO€  mUTaHHWE, COOJIOJEHUE TUTMEHHUYECKHX TMpaBW H  HOPM,
cOamaHCHUPOBAaHHBIA PEKUM 3aHATUH M OTHAbIXa, peryspHas Qusndeckas
aKTUBHOCTbH), OEpEkKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAaHUE IIEHHOCTU TMpaBUJ HHAUBUAYAJIbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEJEHUSI B CHUTYyallMsX, YTPOXKAIOIMIUX 370POBBIO U KU3HU
JIIOJICH;

OCO3HaHME MOCIEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTpeOIeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHBHOW JESITEIbHOCTH TEXHOJIOTHYECKONW M COIUATbHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD WHUIMHPOBATH, TUTAHUPOBATh U
CaMOCTOSITENTFHO BBITIONHSATH TaKYyIO JIEATEIHHOCTB;

MHTEPEC K PA3IMYHBIM chepaM npodecCHOHATbHON 1eATeTbHOCTH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oynymield mnpodeccu U PeaTu30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEIeCO00pa3HOE OTHOIIEHHWE K MPUPOAE KaK HUCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIICHHE YPOBHSI JKOJOTUYECKOW KYyJbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYNIKOB M OIEHKA WX BO3MOXKHBIX TMOCIEACTBUIA ISt
OKPYKaIOUIEN CPEIbl;

OCO3HAHHME TI00ATBHOTO XapakTepa 3KOJIOIMYECKUX MpoOsieM U MyTel HX
peleHus;

CIIOCOOHOCTh HCMOJIB30BaTh MPUOOpPETaeMble TMPU U3YYCHUH OHOJOTHUU
3HAHWS W YMEHUS TPH pPEHICHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIHLHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJIEHME TMpaBWJI TOBEACHUS B  MIPHUPOJIE,
HaIpaBJICHHBIX HAa COXPAHEHHE PABHOBECUS B DKOCHUCTEMAaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEd OKPYXKaroUEn
IPUPOJIHON cpesie, yMEHHE MPOTHO3UPOBATh HEOIArOMPUITHBIE SKOJOTUYECKUE
MOCIICACTBHSI MPEATNPUHUMACMBIX IEHCTBUH U MPEAOTBPAIATh UX;

HaJIM4M€ Pa3BUTOIO  HKOJOTMYECKOTO  MBILUICHUS, 3KOJOTHMYECKOU
KYJbTYpbI, OMbBITA JEATEIBHOCTH JKOJOTUYECKOW HANpaBICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAThCSl MU B MO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMATILHOM
NpaKTUKe, TOTOBHOCTM K YYacTHUIO B  MPAKTUYECKOW JEATEIbHOCTH
HKOJIOTUYECKOMN HAMPABICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTHUKU, OCHOBAHHOTO Ha JMAJIOore



KyJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOEr0 MECTa B IMOJMKYJIBTYPHOM
MUDE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KYJIBTYpPHI KaKk CpeACTBa
B3aMMOJECHCTBUS MEKIY JIOAbMU U IMO3HAHUS MUPA;

NOHMMaHHE CHEIU(PUKA OMOJOTMM KaK HayKH, OCO3HAaHMsS €€ pOJu B
(OpMHUPOBAHNUN PALIMOHATIBHOIO HAYYHOTO MBILIUICHUS, CO3AAHUU LIETIOCTHOTO
IPEJICTaBICHNUs 00 OKPYKaIOIEM MUpPE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKA U
o0miecTBa, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEM W pELIEHHM MpoOsieM
COXPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OHOJIOTHH Ui COBPEMEHHOMN LUBHIN3ALINN:
o0ecrniedyeHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIlIaThb PECYpPCHbIE MPOOJIEMBbl  pPa3BUTHUSA
YeJI0BEUECTBA, OMCKA MYyTEW BBIXOJA U3 M00ATBHBIX 3KOJIOTHYECKUX MPOoOIemM
u ol0ecrieyeHus Mepexola K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHHUU OHOJOTMYECKUX 3HAaHUM B LEIsIX
NOBBIUICHHUSI OOILIEH KYyJIbTYphbl, E€CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PyHKIMOHAIbHOH  TPaMOTHOCTH  OOy4YaroIIuxcs,
bopMupyeMoil mpu U3yuyeHUu OUOJIOTUH;

NOHMMAaHHE  CYIIHOCTH  METOJIOB  TO3HAHUSA, HUCIOJB3yEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS IS
aHanm3a U OOBSCHEHUS SBJICHHUM OKPYKAIOUIETO MUPa U MPOUCXOASIINX B HEM
U3MEHEHUH, YMEHUE JenaTh 0OOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4YHBIX
(haKkTOB ¥ UIMEIOIINXCSI TAHHBIX C LETBI0 MOMYyYEHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTBh CaMOCTOATENLHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHE LEHHOCTH HAyYHOW NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISAThH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W CHOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHHWH MO OUOJOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUS yueOHOTro npeamera «buonorus»
BKJIIOUAIOT: 3HA4YUMbIE Il (DOPMHUPOBAHHMS MHUPOBO33PEHUS OOYyYaIOIIUXCS
MEXIUCUUILTMHAPHBIC (MeXTpeAMETHBIE) oOl11IeHayYHbIe MTOHSTHS,
OTpa)arollue IEJIOCTHOCTh HAyYHOM KAapTHHBI MHUpPAa U CHEHU(PUKY METO/I0B
MO3HAHHUS, WCIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs,
SBJICHHE, TMPOIECC, CHUCTEMa, Hay4HbId (akT, MPUHUMUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJAOBaHUE, HAONIOJCHUE, H3MEpPEHUE,
AKCIIEPUMEHT U JPYTHUX), YHUBEPCAIbHBIC yUeOHbIE AeHCTBUS (IT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYISITUBHBIE), oOecneuynBatromue (HopmMupoBaHue
(GYHKIIMOHATFHOW TPAMOTHOCTH M COITMAIBHOW KOMITETEHIIUA OOYJaromnuxcs,



CIIOCOOHOCTh OOYYaIOIIUXCS MCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHEIC,
MHPOBO33PEHUYECKNE 3HAHUS W YHUBEPCAJIbHBIE Y4YeOHBbIC JEHCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

MertanpenMeTHble pe3yJabTaThl OCBOEHUSI MPOrPaMMbl CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBianeHue  yYHUBEPCAJIbHBIMH  Y4eOHBIMM  MO3HABATEJIbHBIMU
NeUCTBUSAMMU:

1) 6a3oBble JOrHYeCcKHE AeHCTBHSI:

CaMOCTOATENbHO  (OPMYJIHMPOBATH W AKTyalH3UpoBaTh MpoOsieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWI MPUEMBI JIOTUUECKOTO MBIILUICHUS
(aHanM3a, cHUHTE3a, CpPaBHEHHUs, Kiaccudukanuu, o00O0OIIEHHUs), pPacKpbIBATH
CMBICI OHMOJIOTUYECKUX TOHSITUN (BBIACIATh UX XapakTEepHbIE MPU3HAKH,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHATUSIMU);

OMPENENATh NN JESITEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTH PE3YJbTaThl JIEATCIBHOCTH C IOCTABJICHHBIMHU
LEIISIMU;

UCIIOJIb30BaTh OHOJIOTMUECKUE TOHATHS i OOBsICHEHUsS (AKTOB H
SBJICHUM KUBOWU IPUPOJIBIL;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PAcCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSITh  CXEMHO-MOJEJIBHBIE  CpPEICTBA  JJISI  MPEICTAaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOLICHUM B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a
TaKkK€ TMPOTUBOPEUYUM  Pa3HOTO  pOJa, BBISABIECHHBIX B  Pa3JIMYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

pazpabarbiBaTh MIaH PEIICHUS MPOOJIEMbI C YIETOM aHaATU3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B J€ATEIIBHOCTb, OLIEHHBATh COOTBETCTBHUE
pPE3YyJbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUM IESITENHHOCTH;

KOOPJIMHUPOBAaTh W  BBINIOJNHATH PabOTy B YCIOBUSX peEaIbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIe0BATEIbCKHE ICHCTBHUS:

BJIAJCTh HaBBIKaMU y4e0HO-MCCIIeI0BATEIhCKON u MIPOCKTHOMN
NEATeIbHOCTH, HaBBbIKAMU  pa3pernieHuss mpolJjieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOUCKY METOJIOB PEIICHUS MPAKTUUYECKUX
3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METOO0B MO3HAHMUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BUJIBI JEATEIBHOCTH MO MOJYYEHHIO HOBOIO
3HAHMS, €r0 WHTEpHpeTaluy, MpeoOpa3oBaHUI0 U TNMPUMEHEHHIO B Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

dbopMHupoBaTH  HAYYHBIH  THN  MBINUICHHUS,  BIAJACTh  HAYIHOU
TEPMUHOJIOTHEH, KJIFOUEBBIMU MOHATUAMHU U METOAaMU;

CTaBUTh U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;



BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a/1ady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI JJIA JI0OKa3aTelIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBAaTh TIOJIYYCHHBIE B XOJI€ PEIICHUS 3a/ladyd Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATH LIeJICHANIPABICHHBIA MOUCK MEPEHOCa CPENICTB U CIIOCOOOB
JeNcTBUS B MPOGECCUOHANBHYIO CPENy;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIHHYIO M MPAKTUYECKYIO 00JIaCTH
KU3HEICITCILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS W3 PAa3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC UJCH, TIPE/JIaraTh OPUTHHAIBHBIC ITOAXObI i PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 33/1a49H, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumei:

OpHUEHTHPOBATLCS B PA3IMYHBIX MCTOYHWKAX WHPoOpMauu (TEKCTe
y4eOHOro  MOocoOHWs, HAy4YHO-TIOMYJSIPHOM  JUTEepaTrype, OHOJOTHYECKUX
CJIOBApSIX M CIPABOYHHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHeTe),
aHANMM3UPOBaTh HMHGOPMAIMIO PA3TMYHBIX BHAOB U (OpM NpelcTaBiCHUS,
KPUTUYECKU OIIEHUBATH €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

bopMyIMpOBaTh 3aMPOCHl U TPUMEHSTH PAa3TUYHBIC METOIBI TIPU TIOUCKE U
orbope Owmoyornueckord wuHOpMaKMK, HEOOXOJAUMOW 11  BBITTOJTHCHUS
y4eOHBIX 3a/1a4;

pUOOPETaTh OMBIT UCIOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPy AaKTUBHOTO  HCIIOJIb30BAHMSI
Pa3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BHIOMPATh ONTUMAJIbHYIO (OpMYy MpeaCcTaBICHUS
ouosiornyecko uHOpManuu (CXeMbl, TrpaduKd, AUArpaMMmbl, TaOIUIbI,
PUCYHKHU U IPYTOE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KauyecTBE CpEACTBa MpU pabdoTe ¢
Ononornyeckor wuH(OpMaIMend: NPUMEHSITh XUMHYECKUe, (undeckue
MaTeMaTHYeCKHUe 3HAKU U CUMBOJIBI, (OpMyJibl, a0OpeBUaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh U TPEOOpPa3OBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pACIIO3HABAaHWS W 3alUTHl  WUHGOPMAIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) o6menmue:

OCYUIECTBJISTh KOMMYHHUKAIlMM BO Bcex cdepax KHU3HU, AaKTHUBHO
y4acTBOBaTh B JMAJIOre WM JUCKYCCHUU IO CYHIECTBY OOCYXKIAE€MOUW TEMbI
(yMeHHe 3aJaBaTh BONPOCHI, BBICKA3bIBaTh CYXKACHHS  OTHOCUTEIBHO
BBITIOJTHCHUS TIpEJjIaraéMo 3a/1aud, YYUTHIBATh HMHTEPECH U COTJIACOBAaHHOCTH
MO3UIIUN JPYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHUH);



pacmo3HaBaTh HEBepOaJbHBIE CpencTBa OOIICHHs, MOHUMATh 3HAUYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHSI KOH(MDIUKTHBIX CUTYaIui,
YMETb CMATYaTh KOH(M)IUKTHI U BECTU MIEPErOBOPHI;

BJIAJCTh Pa3IUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJICHCTBUS, TIOHUMATh
HAMEpEHUs JPYruxX JIIOJe, TMpOSBISATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C UCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

NOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U HHIMBHU1yaIbHOM
paboTBl TpH  pelIeHWH  OMONOTHMYECKOHW  MpoOsieMbl, 0OOCHOBHIBATH
HE0OXOAMMOCTh MPUMEHEHHMSI TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUH
y4ueOHOM 3a71a4u;

BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JIEUCTBHMA C y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEId COBMECTHOM JEeATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJMHUPOBATh JEHCTBHUS IO €€ NOCTHKEHMIO: COCTaBIIATH IUIAH JIEWCTBU,
pacnpenensaTh pojau ¢ yu4€TOM MHEHUN YYaCTHHMKOB, OOCYXJaTh pPE3yJIbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOErO BKJIAJAa M KAXKJIOTO Y4aCTHHUKA KOMaHIbl B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemaraTb HOBBIE IPOEKTHI, OLICHUBATh HWAECH C IO3ULIHMH HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATErMUECKOE IIOBEJECHUE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OgByaieHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHMS [JIS BBISIBJICHUS MNpPOOJIeM U X
pelleHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU II€JIEBbIE U CMBICIOBbBIE
YCTAaHOBKH B CBOMX JCHCTBUAX U MOCTYINKAX IO OTHOLIEHUIO K KUBOU MPUPOJE,
CBOEMY 3J10POBBIO U 310POBBI0 OKPY’KAOIIHX;

CaMOCTOATEJIBHO  OCYLIECTBISATH  IIO3HABATENBHYIO  JAESTEIBHOCTb,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIEC 3aJa4dl B
00pa30BaTeNbHON JEATEIBHOCTH U KU3HEHHBIX CUTYaIUsIX;

CaMOCTOATENIbHO COCTaBJATh IIJIaH peHIeHus MNpoOJieMbl ¢ Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

Jenatb ~ OCO3HAaHHBIM  BBIOOp,  apryMEHTUpOBaThb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIMPOKOW 3PYIUIIUU B
pa3HbBIX 00JAaCTSIX 3HAHWN, MOCTOSHHO MOBBIIIATH CBOW 00pa3oBaTelIbHBIA U
KYJbTYPHBIM YPOBEHb.



2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYAI[HSM, BHOCUTh KOPPEKTHUBHI B JACSITEIHLHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIaJICTh HABBIKAMH ITIO3HABATEIILHOW pe(IeKCUM KaK  OCO3HAHHSI
COBEPIIACMBIX JICHCTBUA W MBICIUTEIBHBIX IPOIECCOB, UX PE3yJIbTATOB H
OCHOBaHHUM, UCIOJIB30BATh MPUEMBI peICKCHU JIJIS OIICHKHM CUTYAIHH, BIOOpa
BEPHOTO PEILICHUS,;

yMETh OIICHMBATh PUCKH W CBOCBPEMCHHO NPUHUMATH PEHICHUS 10 HX
CHIDKCHHIO;

NPUHAMATh MOTHBBI W apryMEHTHI JIPYTUX IPU aHAIM3e Pe3yJIbTaTOB
NESATCIIBHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

NPUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHBBI W apryMEHTHl JPYTrUX IPH aHalIM3e pPe3yJbTaTOB
NCSATCIIBHOCTH,

pHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIUOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHble pe3ynbTaThl ocBoeHUs mporpamMmbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIOYAIOT crHerupuyeckue s ydyeOHOro TmpeaMmeTa
«buosorus» HaydHble 3HAHUSA, YMEHHUS M CIOCOOBI JIEWCTBHI IO OCBOEHUIO,
UHTEpHpETallud W NpeoO0pa3oBaHUIO 3HAHWM, BHUIBl JESITEIBHOCTH IO
MOJIyYEHUI0 HOBOTO 3HAHWA W MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX Y4eOHBIX
CUTyallHsIX, a TakKe€ B pEAIbHbIX MXU3HEHHBIX CHUTYyallUsX, CBSA3AHHBIX C
ouonorueil. B mporpamme npenaMeTHbIe pe3yJbTaThl MPEJICTABIEHBI MO rojaM
oOy4eHus.

[TpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJOTHMH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33pPEHHUA, O BKIAJIE
POCCHMCKMX ¥ 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JIJISl PEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COJICpXKAaHWE OMOJOTMYECKUX TEPMUHOB U MOHATHIA:
JKWU3Hb, KJETKa, OpPraHu3M, MeTa0oau3M (0OOMEH BEIEeCTB U MPEeBpallCHUE
OHEPruM), TOMEOCTa3 (CaMOperyJidlus), YpPOBHEBas OpraHu3alusi KUBbIX
CUCTEM, CaMOBOCHPOU3BEICHHE (penipoyKius), HACJIeICTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE wu3JaraTb OWOJOTMYECKHuE Teopur (KJIETOYHAas, XPOMOCOMHAas,
MyTallMOHHAsI, IIEHTpalbHas JOTMa MOJEKyJspHOW Ouonorun), 3akonsl (I
Mennens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 neHTpax MHOT00Opa3ust u
IIPOUCXO0XKJIEHU KyJbTypHbIX pacteHuid H. 1. BaBuiioBa), onpenensT rpaHuLbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;



YMEHHE BJIAJIETh METOJaMH HAYYHOIO IMO3HAHUS B OMOJIOTUU: HAOII0IeHNE
Y OIMCAHME KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUMN, OpraHU3alvs U IPOBEIACHUE
OMOJIOTMYECKOTO  SKCIEPUMEHTA,  BBIIBM)KCHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HUCCJIENYEMbIMU BEIUYMHAMHU, OOBSICHEHUE MOJYyYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATH CYIIECTBEHHbIEC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKIIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHA BEILECTB U MPEBPAILIEHUS SHEPTUU B KJIETKe, (OTOCUHTE3A,
IUIACTUYECKOr0 M 3HEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MEio3a,
OIUIOJJOTBOPEHUS, PAa3MHOXKEHUS, HWHIWBHUAYAIbHOIO Pa3BUTUA OpPraHU3Ma
(oHTOTEHE3);

YMEHUE TPUMEHSITH MOJYyUYCHHbIC 3HAHUS NI OOBICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISI IPUHATHS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
XKU3HH C LEJblI0 oOecrieueHHs] Oe30MacCHOCTH CBOErO 3JI0POBbSI U 30POBbA
OKpYXAaIOLUX JIIOJeH, COONIOACHUS HOPM TpPaMOTHOIO TIOBEACHHUS B
OKpY>Karolllel MpUpOAHON cpesie, MOHUMaHUE HEOOXOJUMOCTH HCIIOIb30BAHUS
JOCTH>KEHUM COBPEMEHHOU OMOJIOTMM U OMOTEXHOJOTUW I PalliOHAIBHOTO
MPUPOJIOIOIb30BAHUS;

YMEHHE pelIaTh 3JIEMEHTAPHbIE TE€HETUYECKUE 3aJaul Ha MOHO- H
TUTHOPUIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAcCleI0BaHWE, COCTABJISATh CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUIsl IPEICKA3aHMs HACIEIOBAHUS TIPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE U MPAKTHYECKUE PadOTHI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLICHUBATh W HWHTEPIPETUPOBATH HWH(POpMALIIIO
OMOJIOTUYECKOTO COAEPKaHUs, BKIIOYAIOUIYIO0 IICEBIOHAYYHBIE 3HAHUS U3
pa3NUYHBIX MCTOYHHUKOB (CpencTBa MaccoBoM  MHGpOpMALMKM, HAy4YHO-
MOMYJISPHBIE MaTEPHUAIIbI), STUUECKHE ACIEKThl COBPEMEHHBIX HCCIICIOBAaHUHN B
OMOJIOTUH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTHYECKYI0 HHPOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpenmeTHbBIC pe3ynbTaThl OCBOEHUS yueOHOTO peamera «buonorusy» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MeCT€ W POJU OHOJOTMHM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMECHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHHUSA, O BKIAJE
pOCCUICKUX U 3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTUH,
(GyHKIMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PeIlieHUs )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATH COJIEpkKAaHUE OUOJIOTMYECKUX TEPMUHOB U TMOHSATHUM:
BUJ, TIOMYyJIANMS, TEHO(POHI, DBOJIONUS, ABWXKYIME CWIBI ((akTopskn)
IBOJIIOLUH, PUCTIOCOOTICHHOCTh OpraHU3MOB, BHUI000pa30BaHUE,
AKOJIOTHYECKUE (PaKTOPHI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
IEMY MTUTaHUs, YKOJIOTHIECKas mupamMuaa, OuoreoreHos, onocdepa;



yMEHUE W3jaratb OWOJOTWYECKHE Teopuu (dBOJIONMOHHAS Teopusi Y.
JlapBuHa, CUHTETHYECKass TEOPHUSl SBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogapieBoro cxonctsa K. M. bapa, uepenoBanusl TJIaBHBIX HaIlpaBICHUN U
nyteit sBomonu A. H. CeBepiioa, yuenus: o 6uochepe B. V. Bepnaackoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE BIAJIETh METOJIAMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOACHHUE
Y OIMCAHME KUBBIX CUCTEM, MPOLIECCOB U SBJICHUM, OPraHU3aLMs U TPOBEIACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBMXKEHUE  THUIIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEXIY HUCCJIEIYEMbIMU BEIUYMHAMHU, OOBSICHEHUE MOTYyYEHHBIX
PE3yIbTATOB, UCMOJb30BAHHBIX HAYUYHBIX MOHATUM, TEOPUA U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJISAIUNA, MNPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreolleHO30B M 3KOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOU
M3MEHYMBOCTU, €CTECTBEHHOT'O 0TOOpa, BUA00Opa30BaHUSs, TPUCITOCOOICHHOCTH
OpraHU3MOB, JICHCTBUSI DKOJOTMYECKUX (HAaKTOPOB HA OpPraHU3MBI, MEPEHOCa
BEILIECTB M IIOTOKAa HEPrUM B 3KOCUCTEMAX, AHTPOIOTECHHBIX W3MEHEHHIl B
HKOCUCTEMAaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHUE NMPUMEHATH MOJyUYCHHbIE 3HAHUS JIJISl OOBSICHEHUST OMOJIOTMUECKUX
IPOLIECCOB U SIBJICHUU, ISl IPUHATHUS IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KHU3HU C 1Iesbl0 oOecreyeHuss Oe30MacHOCTH CBOETO 3J0POBbS U 370POBbS
OKPYXAaIOLUX JIIOJeH, COONIOAEHHST HOPM TIPAMOTHOTO T[OBEIEHUS B
OKpY>Karoliel MpUpoHON cpejie, MTOHUMMaHUe HEOOXOIUMOCTU UCIIOIb30BaHUS
OCTWKEHUU COBPEMEHHOMU ounoJiornuu ISt paLMOHAIILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pelaTb JJIEeMEHTapHble OMOJIOTUYECKHE 3aayl, COCTaBIIATH
CXEMBbI NTEPEHOCA BEIIECTB U SHEPTUH B 3KOCHCTeMaxX (LIeNU MUTaHus);

yYMEHUE BBIMOJIHATH JIAOOPATOPHBIC U MPAKTHYECKUE PadOThHI, COONIOAATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTUYECKH OIICHMBaTh W WHTEPIPETHPOBATH HUH(POPMAIIUIO
OMOJIOTUYECKOTO COACPIKAHUS, BKJIIOYAIONIYIO0 IICEBJIOHAYYHbIE 3HAHHS U3
pa3ITUYHBIX HCTOYHHUKOB (CpelIcTBa MaccoBOW  WHGOpMaIuM, HAyYHO-
MOMYJISIPHBIE  MaTepUalibl), pPacCMaTpUBaTh TJI00ATBHBIE  DKOJIOTHUYECKHE
po0IeMbI COBPEMEHHOCTH, (DOPMUPOBATH TIO OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YyMEHHE CO03/1aBaTh COOCTBEHHBIE MHCHMEHHBIC W YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYIO MH(DOPMALIMIO U3 HECKOJBKUX UCTOUHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4vecTBOo 4acoB JIeKTPOHHbBbIE
Ne i/l I;;fg;::f;::me PAICIOB M TEM Beero KonTpoabubie | IlpakTuueckue gg;?:f olBabTI:J)n,Hm e
padoThI padoThI pecype

bubnuorex K
1 Bronorus kax Hayka 2 05 httgg://(r)n.eedasg)(.)ruNMchQZ

2 JKuBbIe cCTEMBI M UX OpTaHHU3aIUs 1 Bubmzorexa HOK
https://m.edsoo.ru/7f41c292

3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 bubmorexa [OK
https://m.edsoo.ru/7f41c292

bu6nmorexa LIOK
4 FKM3HENCATENLHOCTS KIICTKH 6 https://m.edscLJE).ru/7f4lc292

5 PazmHoOXeHME M MHIUBUAYAIBHOE 5 1 bu6nmorexa LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292

6 HacnencTtBeHHOCTh M U3MEHUYMBOCTh 8 15 bubnuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292

8 PeszepBHOe Bpemst 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

[NPOTPAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM Kontpomsmbie  TIpakTiueckie (undposbie)
NMPOrpaMmblI Bcero paGOTLI S o0pa3oBaTe/ibHbIE
pecypcsbl
bubmuorexa [JOK
. IBOMOIHORHAA GHONOTHS 9 . https://m.edsg.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel 1 OKpyKaromias cpeaa 5 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v 9KOJIOTHUECKUE 9 bubnuorexa [JOK
CHCTEMBbI https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
> Peseparioe Bpems 2 https://m.edsi.ru/?f4lcc?4
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOT'PAMME



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

10 KITIACC
N KosanyecTBo yacos Jara DJIeKTpOoHHbIe U pPOBbIE
/i Tema ypoka Beero Kourpoubnubie = IIpakTuyeckue w3yuenus o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToabl Mo3HaHUS KUBOU
npupoasl. [Ipaktuyeckas pabora
2 Neo 1 «Mcnonbs3oBanue 1 05 bubmuorexa [JOK
Pa3IMYHBIX METOIOB IIPH ' https://m.edso0.ru/863e6122
W3YYEHUU OMOTOTUYECKHIX
00BEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuorexa [JOK
MPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKUN COCTaB KJICTKH. 1 bubmuorexa [JOK
Bopa u muHepanbHbIE COTH https://m.edso0.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubnnorexka [JOK
0enKkoB https://m.edso0.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTaTUTHYECKON aKTHBHOCTHU ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTaaasbl)»
bu6mmoreka [JOK
! Y THeBOZEL. JIAITHIE! . https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnienrosie kucrotel. AT® 1 https://m.edsoo.ru/863e6d5c
9 Hcropus u meToasl U3ydeHus 1 bubnmnorexa [JOK
kietku. Kierounas teopus https://m.edso0.ru/863e6e88
10 KireTka kak menocTHas )KuBast 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CUCTCMA

CrpoeHue 3ykapuoTUYECKOn
kieTku. JlaboparopHas pabota
Ne 2 «M3yuenue crpoenus
KJIETOK pPaCTEHH, )KUBOTHBIX,

bubmuorexa [JOK

11 FpuBOB ¥ BaKTepHii ToN 0.5 https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTTCaHUE»
12 OOMeH BeIecTB Win bubnmoreka [JOK
MeTaboIu3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PorocunTes. XemocHHTes https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 uepretuteckuii oomen https://m.edso0.ru/863e7aae
JKU3HEHHBIA UK KIETKH.
Henenue knetku. MuTos.
15 Jlaboparopnas pabota Ne 3 05 bubnnoreka [JOK
«Habmonenne MuTo3a B KJIIETKax ' https://m.edso00.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPEIapaTax»
16 buocunres 6enka. Peakmms bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsius — OnocuHTes bubnnorexka [JOK
Oenka https://m.edso0.ru/863e796e
18 Hexknerounsie GopMbl )KU3HH — bubnnorexka [JOK
BUPYCHI https://m.edso0.ru/863e7540
@DopMBbI pa3MHOKEHUS bubmorexa [OK
19 OPIAHIEMOB https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bubmuotexa [JOK
20 Metios https://m.edsoo.ru/863e7f4a
21 OOpazoBaHue U pa3BUTHE 05 bubnmnorexa [JOK

TTIOJIOBBIX KJICTOK.

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

OrmnogoTBOpEHUE.
Jlaboparopnas padota Ne 4
«V3y4eHune cTpoeHHUsI MOJIOBBIX
KJICTOK Ha TOTOBBIX

MHUKpOIIpernapaTax»

29 WNHnuBunyanbHOE pa3BUTHE bubmumorexa [IOK
OpPraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o

23 HacneILCTBeHHocyTKH u bubmorexa LIOK

https://m.eds00.ru/863e86f2
M3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACTIEAOBaHUS Bubmorexa [IOK
24 npu3Haxos. Moxorubpumoe https://m.eds00.ru/863e8878
CKpCIIMBAHUC
HTHOPUIHOE CKPEIINBAHUE.
25 é[aKOH flegaBHcmforH; bubmorexa LHOK
https://m.edso00.ru/863e89a4
HaCJIe0BaHMS IPU3HAKOB
CuemieHHOe HaclaeJOBaHuE
npu3HakoB. JlaboparopHas
pabora Ne 5 «3yueHue Bubmorexa [IOK

26 pe3yabTaTOB MOHOTMOPUIHOTO U 0.5 https://m.eds00.ru/863e8c60
TUTHOPUTHOTO CKPEIINBAHUS Y — *
Ipo30¢UIIBl HAa TOTOBBIX
MUKPOTIperapaTax
I'eneruka mona. Hacinenosanue

27 MIPU3HAKOB cuenneHHIjIIx c bubmorexa [TOK

’ https://m.eds00.ru/863e8c60
IIOJIOM
M3MeHYHBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas

28 pabota Ne 6. U3yuenue 05 bubnuorexa [JOK
MOAU(PUKAITIOHHOM ' https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TTIOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BAPUALIMOHHON KPUBOIN»

29 HacnencTBenHnast ©3MEHYUBOCTD. 0.5 bubnuorexa [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaGopaTtopHnas padota Ne 7.
«AHanM3 MyTanui y 1po30Quisl
Ha FTOTOBBIX MUKPOIIPETapaTax»

https://m.edso0.ru/863e8efe

30 I'eneruka uesoBeka 1 Eubmorexa IIOK
https://m.edso00.ru/863e8d78
PesepBHeIit ypok. O6001ICHNE
31 o teMe «HacnencTBeHHOCTD 1 1
W3MEHYMBOCTH OPraHU3MOBY
32 Cerexius Kak HayKa " IIporece 1 Eubmorexa IIOK
YK p https://m.edso00.ru/863e9214
33 | cencumm pacromatin ] BuGnorera LIOK
P https://m.edso0.ru/863e9214
SKUBOTHBIX
34 buorexnonorus kak orpacib 1 bubnnoreka [JOK
POM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour I Jata 0o0pa3oBaTeIbHbI
/o Beero POJIbHbIE PaKTH4YecKHue H3ydenus pa3o € €
padoThI padoTshI pecypchl
1 DBOJIIOLMS U METOJIbI €€ 1 bubnmoreka [JOK
H3yYEHUS https://m.edsoo.ru/863ea20e
2 Uctopust pazsutus 1 bubmuorexa [JOK
NPEACTaBICHUN 00 YBOJIOLUU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MuipodsosmoLHs 1 https://m.edso0.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH. Bubnmorexa [IOK
4 Jlabopatopras padora Ne 1 L 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(}OTOrHIeCKOMY KPUTEPHIO»
3) giiﬁZIﬁﬁ;;sz&)aKTopH) 1 bubmorexa [IOK
https://m.edso0.ru/863e9da4
HBOJIIOIIMH
6 EctectBenHblIi1 0TOOp U €ro 1 bubnnoreka [JOK
(bopMBI https://m.edso0.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MIPUCIIOCOOTIEHHOCTD
OpPTaHU3MOB U
v BHUI000pa30BaHue. 1 05 bu6mmoreka [JOK
Jlabopatopnast pabota Ne 2 ' https://m.edsoo.ru/863e9fde
«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa H €€ OTHOCUTEIBHOTO
XapakTepay
8 Hamnpasnenus u nytu 1 bubnuorexa [IOK
MaKpO3BOJOIHH https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BoIIONINN 1
10 Hctopus xu3HM Ha 3emiie u 1
METOJBI €€ N3YUECHHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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11 ['unoTre3sl MporcxXoXKACHUS bu6mmorekxa [IOK
KHU3HH Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasBurtue xu3nu Ha 3eMIiie o bu6mmoreka [IOK
apaM | MepHoIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIBHOTO U KUBOTHOTO
13 mupa. [Ipaktuyeckas padora Ne 05 bubmuorexa [JOK
1 «M3yueHne HCKOMaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U KUBOTHBIX
B KOJUICKITHSIX)
14 CoBpeMeHHas cucTema bubnuorexa [JOK
OpPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YETIOBEKA bubnuorexa [JOK
(anTpOmnOreHe3) https://m.edsoo.ru/863eac2c
16 JBrkymie cuitbl ((haKTophI) bubnnorexa [HOK
AHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOIIOLUU
4eJloBeKa
5 | moee B LOK
https://m.edsoo.ru/863eaea2
YeloBeKa
PesepubIil ypok. O60611eHIE
19 1o Teme «Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMiIiey
20 DKOJIOTHS KaK HayKa
21 Cpenpl oOuTaHus u bubnmnoreka [JOK
9KOJIOTHYECKHE PaKTOPbI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JlaGopatopHnas pabota Ne 3.
«Mopdonorudeckue
22 0COOEHHOCTH pacTeHuil U3 0.5 bubmorexa HOK

pa3HBIX MECT OOUTAHHSY.
JlaGopatopHnas pabota Ne 4.
«BrustHME cBeTa Ha pOCT U

https://m.edsoo0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pa3BUTHE YEPEHKOB KOJIEyCa»

bubmuorexa [JOK

23 buomieciue daxropet . https://m.edso0.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonysituu. [Ipaktudeckast

24 pabota Ne 2 «Iloxcuér 1 0.5
IJIOTHOCTHU MOMYJISIIIUMA pa3HbIX
BUJIOB PACTEHUI»

o5 Coo0riecTBa OpraHu3MOB — 1 bubnmoreka [JOK
OuoLEeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

27 3KOCUCTEMBI. DKOJIOTUYECKUE 1 bubmuorexa [JOK
nupamupl. CBoiicTBa https://m.edso0.ru/863eb5fa
skocucteM. Cykieccust

28 [TpupoiHbIE S5KOCUCTEMBI 1

29 AHTpPOIIOr€HHbIE IKOCUCTEMBbI 1

30 buocdepa — rimobanpHas 1 bubnuoreka [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU 1 bubnuotexa [JOK
CYILIECTBOBaHMUs1 Onochephl https://m.edso0.ru/863ebd16
UYenoseuecTBo B Ouochepe

32 1
3emun

33 CocyiiecTBoBaHUE TTPUPOIBI U 1 bubnuoteka [JOK
4eJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O6006111€HNE

34 TeMsl «CooOrecTsa u 1
9KOJIOTHUECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[MTPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOI IMPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

ChopMHupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
Hay4yHOrO 3HAHMsI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHBl MUpa U HAYy4YHOI'O
MHUPOBO33pEHUS; O BKJIAJE POCCUHCKHUX M 3apyOexHbIX Y4EHBIX-
OMOJIOrOB B Pa3BUTHE OMOJOTUM; (PYHKIHMOHAIBHON IPaMOTHOCTHU
4eJIOBEKa ISl PELICHHUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJIEp)KaHHE OWOJIOTHYECKUX TEPMHHOB U
MOHSATUHN: JKU3HB, KIIETKA, OpraHu3M; MeTadonn3M (0OMEH BEIIeCTB
U TIPEeBpAIICHUE YHEPTHH), TOMEOCTa3 (CaMOPEryJIsIus), YpOBHEBasI
OpraHHU3aIHs JKABBIX CHCTEM, CaMOBOCITPOU3BE/ICHUE
(penponmyKIysi), HACIEACTBEHHOCTh, WM3MEHYHMBOCTh, POCT M
pa3BHTHE

YMmenue  u3naratb ~ Ouosiorndyeckue — Teopuu  (KIETOYHas,
XpOMOCOMHasi, MyTallMoHHas), 3akonbl (I'. Mennens, T. Moprana,
HW. BaBunoBa) u ydeHus (0 LEHTpaXx MHOrooopasus M
MIPOUCXOXKACHUS  KylIbTypHbIX  pactenuit H.M.  Basunosna),
OIIPEAEIIATh TPAHUIIBI UX IPUMEHUMOCTH K KMBBIM CHCTEMAM

YMeHune BIaJeTh METOJaMU HAyYHOTO TIIO3HaHUS B OWOJIOTHH
(HabnrofieHNe M OMHMCAHME >KUBBIX CHUCTEM, MPOIECCOB M SBICHUM;
OpraHu3amys W TMPOBEJACHHE OHOJOTUYECKOTO HSKCIEPUMEHTA,
BBIJIBUJKEHHUE  THUIIOTE3bl;  BBIABICHHE  3aBHCUMOCTH  MEXIY
HCCIIeTyeMbIMU BEIIMYMHAMH, 00BsACHEHHE TTOJTYYEHHBIX
pe3yabTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOpHM U
3aKOHOB; YMEHHE JeJaTh BBIBOJIbI HA OCHOBAaHWUHU TIOJYUYEHHBIX
pe3yIbTaTOB)

YMeHue BBIIENATh CYLIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
MIpOKAapUuOT HW DOYKApUOT, OJHOKJICTOUYHBIX MW MHOTOKJICTOYHBIX
OpPraHM3MOB; OCOOEHHOCTH TIpOLECCOB OOMEHa BEIECTB U
MpeBpaIleHusi SHEPTUH B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO H
SHEepreTuyeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIINIOAOTBOPCHUSA, PA3ZMHOXCHUA, HWHIAUBUAYAJIBHOI'O pPa3BUTHA
opranusMa (OHTOTeHe3)

YMeHHe TpPUMEHSTh TOJyYEeHHBIE 3HAHHUS I OOBSICHEHUS
OMOJOTUYECKNX  TPOIECCOB W  SIBICHUW, JJS  TPUHATHUS
MPAaKTUYECKUX PEIIeHUH B TIOBCEAHEBHOW IKM3HH B  IEIAX
oOecrieyeHrss 0O€30MACHOCTH  CBOETO  3/I0POBbSI U 3JI0POBbBA
OKPYKaIOIIUX JII0JeH, COOII0IeHNs HOPM TPAaMOTHOTO MOBEICHUS B
OKpY)Xarollled MPUPOTHON cpele; MOHUMaHUE HEOOXOJUMOCTH
WCTIONB30BaHUS  JIOCTHOKEHHUH  COBpPEMEHHOW  OWOJOTMH |
OMOTEXHOJIOTHIA JIsl PAIlMOHATIBHOTO MTPUPOIONIOIB30BaHUS

YMeHue peliath 3JEMEHTApHbIE TeHETUYECKUE 3a7aud Ha MOHO- U
JTUTHOPUTHOE CKpelIuBaHue, CLIEIUIEHHOE HacJIeJOBaHuE;
COCTaBISITh  CXEMbl  MOHOTHOPHIHOTO  CKpEIIMBaHUS IS




Mpe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB

YMeHue BBHIMONHATH JIA0OPATOpPHBIE W MPAKTHUYECKHe pPaboThI,
cobOmroiaTh MpaBWia IpH pabore ¢ ydeOHBIM U J1abOpaTOPHBIM
o0opyoBaHEM

YMeHHEe ~ KPUTHYECKH  OICHMBaTh W HMHTEPIPETHPOBATH
uHbOpMAIMIO  OUOJIOTHYECKOTO  COJCPXKAHHUS,  BKIIFOYAIOIIYIO
[ICCBJIOHAYYHbIE 3HAHHS U3 Ppas3aHYHbIX HCTOYHHKOB (CMU,
HAY4YHO-TIONYJISIPHBIC MaTepHalIbl); JTHYECKHUE ACIIEKTHI
COBPEMEHHBIX  HMCCIEJOBaHUH B  OHWOJOrMH,  MEIWIIMHE,
OMOTEXHOJIOTHH

10

YMeHue co3maaBaTh COOCTBEHHBIC IHCHMEHHBIE H  YCTHBIC
cooOmieHusi, 0000mmas  OWOJOTHYECKYI0  HMHPOPMAIMIO W3
HECKOJIBKUX HMCTOYHHKOB, T'PAMOTHO HCIIOJIb30BATh ITOHSATUHHBIN
anmnapat OMOJIOTHH

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

CchopMupoBaHHOCTh 3HAHUH O MECTE M POJU OUOJIOTHMH B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAy4YHOTO
MHPOBO33PEHHUS; O BKJIAJ€ POCCUHCKMX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOIMH; (PYHKUIMOHAIBHOM I'PaMOTHOCTH
YesloBeKa JJIs PEeleHUs )KU3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKAaHUE OMOJOTUYECKUX TEPMHUHOB U
TTOHSTHIA: BUJI, TIOMYJISAIHS, TeHOPOH/I, BOJIIOIHS, TBIKYIIUE CHITBI
(daxTopsr) SBOITIOLINH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BUJI000pa30BaHME,  DKOJOTMYECKHE  (PaKTOpbhl,  IKOCHUCTEMA,
MPOJAYLEHThl,  KOHCYMEHTBI, pEeAylEeHThl, [eNu  MUTaHUs,
AKOJIOTUYECKAs MUpaMHKIa, OMOTeoIieH03, brnocdepa

YMeHue usnaratb OMOJIOTHYECKHE TEOPUU (DBOJIIOIMOHHAS TEOpHs
Y. /[lapBuHa, CHUHTETHYECKas TEOpUS SBOJIOIHUH), 3aKOHBI H
3aKOHOMEPHOCTH  (3apopsimieBoro  cxoactBa K.M.  bopa,
YepeloBaHMs TJIABHBIX HampaBiIeHUH u myTted sBomoruu A.H.
CeseprioBa, yuenus o o6uocdepe B.U. BepHaackoro), onpenensith
TPAHMIIBI UX IPUMEHHUMOCTH K )KHBBIM CHCTEMaM

YMeHne BIaJeTh METOJaMH HAyYHOTO TIIO3HaHUS B OWOJIOTHH
(HabnrofieHNe M OMHMCAHME JKUBBIX CHUCTEM, MPOIECCOB U SIBICHUM;
OpraHu3amnusi W TMPOBEACHHE OMOJOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBUJKEHHWE  TUIIOTE3bl;  BBIABICHHE  3aBHCUMOCTH  MEXIY
HCCIeyeMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYCHHBIX
pe3yabTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TMOHSTHH, TEOpUl U
3aKOHOB; YMEHHE JeJaTh BBIBOJIBI HA OCHOBAaHWUHU TIOJYYCHHBIX
PE3YJIbTATOB)

YMeHue  BBIOCIATH  CYIIECTBEHHBIE  IPU3HAKUM  CTPOCHHUSA
OMOJIOTUYECKUX OOBEKTOB: BUAOB, TMOMYJAIMHA, MPOAYIIEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB, OHOI€OLl€HO30B U  HKOCHUCTEM;




OCOOCHHOCTH  TIPOLIECCOB  HACJIEACTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUSA, NPHUCIIOCOOIEHHOCTH
OPraHM3MOB, JICHCTBUS DKOJIOTHYECKUX (PAaKTOPOB Ha OPraHHU3MBI,
IEpeHoca BEIIECTB U  IIOTOKA JHEPTUM B 3KOCHCTEMAaX,
AQHTPOTIOTeHHBIX HM3MEHEHMH B OSKOCHCTEMax CBOCH MECTHOCTH,
KpPYrOoBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIUKIIOB B Onocdepe

YMeHue mnpuMEHSATh TMONYYEHHbIE 3HaHUS [UIi  OOBSICHEHUS
6I/IOJIOF MYCCKUX IMponccCcoB u ﬂBHeHHﬁ, JJISL IMPUHATHA
MPAKTUYECKUX pEIIeHUH B TMOBCEAHEBHOM KHU3HU B LEJAX
oOecrieyeHrss 0O€30MACHOCTH  CBOETO  3/I0POBbSI U 3]I0POBbBA
OKPYKaIOIIUX JIIOJeH, COOII0IEHUs HOPM TPAaMOTHOTO MOBEICHUS B
OKpY)Xarollled TMPUPOTHONW cpele; IMOHUMaHHE HEOoOXOIUMOCTH
WCIOJIb30BaHUS  JOCTHKEHUI  COBpEMEHHOW OuONIoruu Ui
palMOHAIBHOTO PUPOAOTIOIH30BAHUS

YMeHue pemarb — dJIeMEHTapHble  OWMOJIIOTHYECKHE  3aJayu,
COCTaBJISITh CXEMBI MEPEHOCA BEHICCTB M DHEPTHH B IKOCHUCTEMAX
(e nuTaHus)

YMeHHe BBINOJIHATh JIAOOpAaTOpHBIE U TMPAKTHUYECKUEe padoThl,
coOmomaTh MpaBWia NpU paboTe ¢ y4eOHBIM H J1a0OpaTOPHBIM
o0opynoBaHUuEM

YMeHue - KpUTUYECKM  OLEHHMBAaTh M HMHTEPIPETUPOBATH
uHpopMalMI0  OHMOJIOTUYECKOTO0  COJEpXKAHUSA,  BKIIIOYAIOIIYIO
IICEBJIOHAyYHblEe 3HAHMSI W3 pa3iauuHbX HcToyHMKOB (CMU,
Hay4YHO-TIONYJISIpHBIE MaTepHajbl); paccMaTpuUBaTh IJ100AJIbHBIE
9KOJIOTMYECKHE TMpOOJIeMBbl COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOLIEHHIO K HUM COOCTBEHHYIO IO3HIIHIO
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YMeHune co3gaBaTh COOCTBEHHBIE TMHCHBMEHHBIE W YCTHBIE
cooOmieHusi, o0oOm@as  OuoNOrMYecKyr0  HHGMOpMaLUI0 U3
HECKOJIbKUX HMCTOYHHMKOB, T'PAMOTHO HCIIONb30BaTh MOHATUHHBIN
anmapar OUOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buosorus kak Hayka

11

buonorus — nayka o xuBoil mpupone. Ponp Ouonoruu B popmupoBaHumn
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

1.2

Meroabl MO3HAHUS KUBOU MPUPOJIBI (HAOIIOEHUE, SKCIIEPUMEHT, OMHUCAHKE,
U3MEpeHHe, KiaacCuUKaIsi, MOJCIUPOBAHUE, CTAaTHUCTHYECKas 00paboTka
JTAHHBIX )

JKuBbIe cUCTEMBI U UX OpraHnu3anusa

2.1

JKusbie cuctembl (OMOCUCTEMBI) Kak peaMeT uzydenust ouonorun. CBoiicTBa
OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHM OpraHu3alnyuu OMOCHCTEM: MOJIEKYISIPHO-T€HETUUECKUH, KIETOYHbIH,
OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoCc(epHBIit

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHYECKUA COCTaB KJIETKH. XUMHYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHThl. Boma u wmuHepanpHble BemiecTBa. DyHKUMH BOABI U
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [lomiepkanne ocMOTHYECKOTO OanaHca

3.2

benku. CocraB u crpoeHue OenKoB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHumMble M 3aMEHMMble aMHHOKHUCIOTHI. AMMHOKHUCIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OEIIKOBOW MOJIEKYJIbI (IEPBUYHASL, BTOPUYHAs, TPETUYHAS
U YeTBEPTUYHAs CTPYKTYpa). XUMHUYECKUE CBOWCTBaA OenkoB. buonornueckue
(GyHKIIMHN OEIKOB.

depMeHTHI — OHonornyeckue karanuzaropsl. CTpoeHue GpepmMeHTa: akTHBHBIN
LeHTp, cyocrpatHas crnerupuuHocts. Kodepmentsl. Butamunbl. OTiauuams
(epMEeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOPOB

3.3

VYrneBojabl: MOHOCaxapuabl (IJ1I0K03a, pubo3a 1 1e30Kcupr0o03a), Jucaxapu bl
(caxapo3a, JaKkTO3a) M MoJMcaxapuisl (Kpaxmaj, TJIMKOTEH, IeJUTI0N03a).
buonoruueckue GyHKIMU YIIIEBOJOB.

Jiunuasl:  TpUraunepuabl, crepouipl, ¢docomunuasl. ['uapodunbHo-
ruapodoOHbIe cBoWcTBA. buonornueckne ¢yHkuum yumuaoB. CpaBHEHUE
YTJIEBOIOB, OCJIKOB U JIMIINJIOB KaK HICTOYHUKOB SHEPIHU

3.4

Hyxneunosbie kucnorsl: JIHK wu PHK. Hykneotuasl — MoHOMEpBI
HykJIenHOBbIX KucinoT. Ctpoenue u ¢ynkuun JHK. Crpoenue u ¢dyHxuuun
PHK. AT®: crpoenue u pyHKIUU

3.5

[{uTonorus — Hayka o kierke. Kiierounast teopusi. MeTopl H3y4eHUs KIETOK

3.6

Knerka xak nenoctHas xuas cuctema. OOmiye npu3Haky KIETOK: 3aMKHYTast
HapyxHast MmemOpaHna, monekynbl JIHK kak remernueckuil ammapar, cucrema
CHHTe32a OerKa

3.7

Tumel KJIETOK: »dyKapuoTHYeckas W Tpokapuotudeckas. OcoOEHHOCTH
CTPOCHHUS TPOKAPUOTHYECKOW KieTku. Kilerounass crTeHka OaKTepui.
CrpoeHue sykapuoTH4ecKo KieTKM. (OCHOBHBIE OTJIMYUSI PACTUTEIIbHOM,
YKUBOTHOM ¥ TPUOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, MX
¢dbysakuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u Gpynkmuu. [{urormazma
u eé OpraHouabl. O,Z[HOMCM6paHHBIC OpPraHoOUAbI KJIICTKU: SHAOIIIAa3MaTUICCKaA
cetb (OIIC), ammapar ['ombmxu, auM30COMBI. [l0oTyaBTOHOMHBIE OpPTaHOUIBI
KJICTKHU: MUTOXOHAPHWH, TIJIACTHUIBIL. Hponcxoncz[eHHe MI/ITOXOHI[pI/Iﬁ U IJ1aCTun.




Bunpr nmactua. HemeMOpaHHbBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KJIETOUHBIN
LIEHTP, PECHUYKH, )KI'yTUKU. DYyHKIIUU OPraHOUIOB KIETKU. BritoueHus

3.9

Snpo — perynsTopHblii LeHTp kieTku. CTpoeHue sanpa: siaepHas 000JouKa,
KapuoIlUIa3Ma, XpPOMATHH, SAPBIILKO. XpPOMOCOMBI

3.10

TpchnopT BCIIECCTB B KJIICTKE

H(PI?)HCI[CHTCJIBHOCTI) KIICTKHU

4.1

OOMeH BemiecTB, UM MeTaboIM3M. AcCUMIIIANHS (TUIACTHYECKHA OOMEH) |
JIMCCUMWIIALUS (9HEPreTHYECKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpOoIecca
Metabonu3ma. Tumel oOMeHa BelIecTB: aBTOTPOQHBIA M TeTePOTPOQHBII.
Ponb pepmeHTOB B 0OMEHE BELIECTB M NPEBPAILEHIH YHEPTHH B KIICTKE

4.2

@®otocunre3. CmeroBas u TemHOBass ¢a3pl  QorocuHTe3a. Peakuun
¢dotocunTe3a. DddekTuBHOCTh (QoTocuHTe3a. 3HayeHHe (OoTOCHHTE3a IS
KU3HU Ha 3emse. BnusiHue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBILIEHUS €0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYIoIe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emMJie

4.3

OHepreTudyeckuii oOMeH B KieTke. PacliersieHue BeLIECTB, BbIIEICHHUE U
aKKyMYJIMPOBaHUE HHEPIHMHM B KJIETKE. OTambl YHEPTeTHYECKOro OOMEeHa.
I'mukonu3. bpoxenue u ero Buabl. Kucinoponnoe okuciaeHue, Win KIeTOYHOE
npIxanue. DPPEeKTHBHOCTh YHEPTeTUIECKOTO OOMEHa

4.4

Peakniun martpuuHoro cuHTe3a. I'eHermueckas wuHpopmanus u JIHK.
Peanmzanus renernyeckoid MHPOpMAUN B KiIeTKe. [ €eHETHYECKUI KOl M €r0o
cBoiictBa. TpaHckpunuumsa — wMatpuunbelii cuHTe3 PHK. Tpancmanumsa —
ouocunte3 Oenka. KonupoBanue amunokucior. Pons pubocom B GmocunTtese
Oenka

4.5

Heknerounsle Gopmsl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (.H.
NBaHoBckuit). OCOOEHHOCTH CTPOEHHMSI U IKU3HEIEATENbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, )KMBOTHBIX M 4EJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc wummyHnonepuuura uyenoseka (BUY) — Bo3Oyaurens
CIINda. ITpodunakTrka pacpocTpaHeHHUs BUPYCHBIX 3a00eBaHUN

Pa3sMHOKEeHME 1 MHIMBUYAIbHOE PA3BUTHE OPIraHU3MOB

5.1

Knerounblif LUK, WIM >KU3HEHHBIH IMKN KieTku. VHTepdasza u MUTO3.
[Ipoueccel, npotekatomye B uHTepdaze. Pemnukanus — peakuss MaTpUIHOTO
cunreza JIHK. Ctpoenue xpomocom. XpOoMOCOMHBIAH HaOOp — KapHOTHII.
JluniouHBI W TAluUIOMJIHBIA  XPOMOCOMHBIE HAOOpBL.  XpOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOKEHUS W HWHAMBHIYAIBHOTO PpPa3BUTHS
OpPraHHU3MOB.

Henenune knerkn — muto3. Craguum murosa. [Ipoueccel, npoucxoasimue Ha
pa3HbIX CTaAUSIX MUTO3a. buonoruueckuii cMbpIC MUTO3a

5.2

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecriosioe U mojoBoe. Buabl 6ecrniosnoro
pa3sMHOXEHHUsS: JeJIeHHe HaJABOE, IMOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pPa3MHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKIIUN

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOI0rO.

Meiio3. Cragun wmeiosa. Ilponeccsl, mpoucxonsimue Ha cTaauax Menosa.
[ToBenenue xpomocom B Meinose. KpoccunroBep. buosornyeckuii cMmbici U
3Ha4YCHHE MeHo3a

5.4

'amerorenes — mpormecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBble Kene3bl: CEMEHHMKM U sMyHUKH. OOpa3oBaHuMe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMmaro3oui, SUIEeKJIeTKa) — CIepMaToreHes u




ooreHe3. OCOOCHHOCTH CTPOCHHUS SMICKICTOK M  CIEPMaTO30UJIOB.
OnnonorBopenue. IlapreHorenes

5.5

WunuBunyansHoe  pasButue  (OHTOTEHE3). OMOpHOHAIbHOE  pa3BUTHE
(oMOpuorenes). Drtambl SMOPUOHATIBHOTO Pa3sBUTHA Yy IMO3BOHOYHBIX
’KMBOTHBIX: ApOOJICHHE, TacTpyisiuusi, opraHoreHes. llocTamOpuoHanmbHOE
pa3BuTHe. TuIbl TOCTIMOPUOHATBLHOTO PA3BUTHUS: TPSAMOE, HENPSIMOe
(mmumHOYHOE). BrmsHMe cpenpl Ha pa3BHTHE OpPraHU3MOB; (aKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pasBurme pacrenuii. OHTOTreHE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEeMEHH, CTa/INU PA3BUTHUS

HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB

6.1

[Ipeamer w 3agaun reHeTHKU. VIctopuss pa3BuUTHS TIeHEeTUKH. Bxian
POCCHUICKHX U 3apyO0S)KHBIX YIEHBIX B Pa3BUTHE TEHETUKUA. METOIbI TCHETHKHU
(TuOpUIONOTUYECKUH, I[UTOICHETUYECKUH, MOJEKYISIPHO-TeHETUUECKUN).
OcHOBHBIE TEHETHYECKHE MOHATH. [ eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yeMast
B CX€Max CKpEIIMBaHUN

6.2

3aKOHOMEPHOCTH HAcJEeJI0BaHUsl NPU3HAKOB, ycTaHOBIeHHbIe I'. Mennenem.
MonorubpuaHoe CKpelirMBaHue. 3aKOH eJuHOo00pasus TUOPUIOB IEPBOTO
IIOKOJICHUA. HpaBI/IJIO JOMUHHPOBAHUA. 3akoH PaCHICIUICHUA MPU3HAKOB.
I'umoTe3a unctoTsl ramert. [loaHOE U HEMOIHOE JOMUHUPOBAHUE.
JuruOpugHoe  CKpellMBaHHE. 3aKOH  HE3aBHUCHUMOTO  HAcJIeOBaHUSA
npu3HakoB. lluToreHeTyeckue OCHOBBI JUTHOPUIHOTO CKPELIUBAHUS.
AHnanusupyloniee  ckpemuBaHue.  lMcnonp3oBaHME —— aHAIM3HPYIOIIETO
CKpEIIMBaHUS JUISl ONPEIeNIeHUs] TeHOTUIIa 0co0u

6.3

CuernieHHOe HacyieJoBaHue npu3HakoB. Pabora T. Moprana no cuernjieHHoOMy
HAacJIeOBaHUIO TIeHoB. HapymieHue cuemuieHuss TE€HOB B pe3yJbTaTe
KpOCCUHIOBepa. XpPOMOCOMHasl TEOpUsl HACIEINCTBEHHOCTH. [ 'eHeTndeckue
KapThl.

I'enernka mosa. XpoOMOCOMHOE OIpENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE
XpoMocoMBbl. ['oMorameTHsle U reTeporamMeTHble opraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C IIOJIOM

6.4

N3menunBOoCTh. BBl N3MEHUNBOCTH: HEHACIIEACTBEHHAS M HACIEACTBEHHAS.
Ponp cpenbl B HEHAcHEACTBEHHOM M3MEHYMBOCTU. XapaKTEPUCTUKA
MOJU(PUKAIIMOHHON HM3MEHUMBOCTH. BapuanuoHHBIM psag W BapHalMOHHAs
kpuBad. Hopma peakumm npuszHaka. KolnM4yecTBEHHbIE U KadyeCTBEHHBIE
MIPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIM(DUKAIIMOHHOW H3MEHYHUBOCTH

6.5

HacnenctBeHHas, WM TIeHOTHIMYECKas, H3MEHUMBOCTh. KoMOMHaTHBHAsA
W3MEHYMBOCTh. Mel03 M TMOJOBOM MpOLecC — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. MyTanmoHHass H3MeHYuBOCTh. Knaccudukanums myTtanuid:
TE€HHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W TNPUYMHBI MYTallHM.
MyrtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOU
n3menunBocty H.M. BaBuiosa

6.6

I'eneruka wyenoBeka. Kapuorunm yenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
4eJI0BEKa: reHeaIOTHYECKU, OJIM3HEIOBBIA, LIIUTOT€HETUUECKU,
OMOXMMHUYECKHM, MOJICKYJIsIpHO-TeHeTn4YecKkuii. COBpeMEHHOE OmpeneeHre
TrE€HOTHIA: MTOJTHOTEHOMHOE CEKBEHHUPOBAHKE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE
¢ momompio [1I[P-ananu3a. HacineacTBernHbie 3a001eBaHUs Y€IOBEKA: TCHHEBIC
Oomne3nu, OONME3HM €  HACIEICTBEHHOM  MpPEapacHojOXKEHHOCTBIO,
XpoMocomHble Oone3Hu. ComMaTudyeckue U TEeHEepaTHBHBbIE MYTallUU.
[MpuHIMIBL 370pOBOTO OOpa3a >KW3HMU, AHATHOCTUKH, TPOMUIAKTUKHA U
JICUEHU T€HETHUECKUX 0oJie3Hel. Meanko-reHeTHYecKoe




KOHCYJbTUPOBaHUE. 3HAUEHUE MEIUIIMHCKON T€HETUKH B MPEAOTBPAILCHUN U
JICYCHUY TeHETUYECKUX 3a00JIeBaHNI YeIIOBEKA

CeJ'ICKI_[I/IH OpraHnu3mMoOB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M IPOIECC. 3apOKJICHUE CEJIEKIMU U JIOMECTUKAIIUS.
Yuyenne H.M. BaBumoBa o0 1eHTpax MPOWCXOXKACHHS M MHOT000pa3us
KYIbTYPHBIX pacTeHuid. LIeHTpBhl TPOMCXOXKIEHUS JTOMAIIHUX KUBOTHBIX.
Copr, nopojia, mramm

7.2

CoBpeMeHHbIE METOABI CEJICKITMU. MacCOBBIM M MHIAMBHIYAIbHBIA OTOOPHI B
CEJIEKLIMM pacTeHUM U XKUBOTHBIX. OIlleHKa 3KcTepbepa. bin3kopoacTBeHHOE
ckpenuBanue — UHOpUaMHT. Yucras guHUsA. CKpelMBaHUE YUCTHIX JIMHUMN.
I'erepo3uc, wnm rubpunHas cwia. HeponcTBeHHOE CKpelIMBaHHE —
ayrOopuaunr. OtnanéHHas tuOpumusamms u e€ ycnexu. VICKycCTBEHHBIN
MyTareHe3 M TMOJIYYCHHE MOJUIIONA0B. JlOCTIKEHUS CENEKIIMU PACTCHUH,
YKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

11 KUIIACC

Kona

bruotexHonorus Kak OTpacib NPOM3BOJACTBA. ['eHHAs HWHXKEHEpHs. DTambl
cozganusi pekomObunanTHoit JIHK u Tpancrenneix opranmsmoB. Kierounas
umkeHepus. Knetounele KynpTypbl. MHKpPOKIOHAJIBHOE pPa3MHOMKEHHE
pacrenuii. KiioHMpoBaHHE BBICOKOIPOIYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHYECKHE W dTHUeckue mpodiembl. MO — reHernyecku
MO (PUIIMPOBAHHBIE OPraHU3MBbI

HpOBepﬂeMblﬁ JIEMECHT COACPKaAaHUSA

DBOJIOLMOHHAS OUOIOTHS

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa 3Bomtonuu. llaseoHTonornueckue: MOCIEN0BATENIBHOCTD
MOSIBJICHUSI BUJIOB B TaJICOHTOJOTMUYECKOW JIETONHUCH, MEPEXOIHbIE (DOPMBI.
buoreorpaguueckue: cXxoAcTBO M paznuyue ¢gayH U (Grop MaTepuKoB U
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJACTBA M PA3IU4Usi SMOPUOHOB PAa3HBIX
BUI0B ITIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTMYHBIC,
aHAJIOTUYHBIE,  PYAMMEHTapHbIE  OpraHbl, aTaBU3MbBL.  MOJEKYJISPHO-
OHOXHUMHYECKHE: CXO0JACTBO MCEXAaHHU3MOB HACICACTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYECKUX MyTel Y BCEX OPraHu3MOB

1.2

OpomonvonHass Teopusa Y. JlapBuHa. [lpeanochlik  BO3HMKHOBEHUS
JapBUHM3MA. JIBMKYIIME CHIIBI DBOJIONUU BUAOB o JlapBUHY (M30BITOYHOE
pa3MHOXKEHHE  TIPH OTPAaHHYEHHOCTH  PECYPCOB, HeomnpeaenéHHas
M3MEHUYUBOCTh, 0OpH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

13

Cunrernueckast Teopust sBomouud (CTD) U OCHOBHBIE €€ TOJOXKEHUS.
Muxkpo3omtonus. [lonynsanus Kak eIMHUIA BUAA U BOJIOLUN

14

JBmxyue cuiibl ((pakTOpbl) ABOJIOIMHM BUAOB B IpUpoje. MyTalnOHHBIHA
nporecc 1 KOMOMHAaTUBHAsI M3MEHYMBOCTb. 110Ny sIiiOHHbIE BOIHBI U Apeid
reHoB. M3omsiuus u murpanusi. EctecTBeHHbIN 0TOOp — Harpapisiomuii pakrop
sBOMIOLINU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT »3BoJoUuH. [lpumepsl
MPUCIIOCOOJICHUH y OpraHu3MoB. ApoMOopGh 036l U HAHOATATI TAITUH.

Bun wu  BupooOpazoBanme. Kpurepum Buma. OcHOBHBIE  (hOpMBI
BH1000pa30BaHMs: TeorpapuiIecKoe, SKOJIOTUIECKOe




1.5

MaxkposBomorusi. Dopmbl  3BOMIONUM:  (uUIeTHYeCKas, IUBEpPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeobparuMocTs 3BOMIONMN

Bo3HuuknoBeHue u Pa3BUTHUC JKU3HU Ha 3emie

2.1

JloHay4yHble TPEACTABICHHUS O 3apOKACHMM >KU3HU. HayuHble THUMOTE3BI
BO3HUKHOBEHHUS XH3HU Ha 3emiie: aOMOreHe3 W MaHCIepMus. XUMUYecKas
ABONIOLHUS. DKCHEPUMEHTAIBHOE TMOJATBEPKICHUE XUMUUYECKOW HBOJIIOIHUU.
HauanpHabie sTansr 6monorundeckoit sBomtonuu. I'unoreza PHK-mupa. IlepBreie
KJIETKU U UX 3BOIIONKS. DOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie 1o spaM u nepuogam. Karapxeil. Apxelickas u
nporepo3oiickas dpel. Ilameo3oiickas 3pa u e€ TepUOAbl: KEMOPHUHCKHIA,
OPJIOBUKCKHW, CUIYPUUCKHM, JEBOHCKUH, KaMEHHOYIOJIbHBIM, IEPMCKHUM.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.
KaiiHo3oiickass »3pa u €€ mnepuoabl: NaJCOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIA. XapaKTEPUCTHKA KJIMMaTa W Te0JIOTMYECKUX IPOLIECCOB.
OcHOBHBIE 3Tambl HBOJIIOIMM  PACTUTEIBHOTO U  JKMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHHi U KUBOTHBIX. [losiBleHHe, paciBeT U BbIMHpAHUE
TPYIII )KUBBIX OPTAHU3MOB

2.3

Cucrema OpraHu4Y€CKOIro MuHpa KaK OTPpaAXKCHUC OSBOJIIOLUHU. OCHOBHEBIE
CUCTCMATHYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

OBonronus 4enoBeka. AHTPONOJIOrHs Kak Hayka. PazButue mpencraBiieHui o
IIPOUCXOXACHUN 4esloBeKa. MeToapl u3yyeHus: aHTponoreHe3a. CxonacTBa U
pa3auyus YeJIOBEKA U )KUBOTHBIX. CHCTEMATUUYECKOE NTOJIOKEHHE YEIIOBEKA.
JBmxymue cuibl (pakTopbl) aHTpornoreHe3a. HacnencTeeHHas H3MEHUNBOCTh
U ecTecTBEHHBIN 0TOOp. OOLIeCTBEHHBIN 00pa3 *KU3HHU, U3TOTOBJIECHUE OpYIUil
TpyJa, MbIIIIJIEHUE, PeUb

2.5

OCHOBHBIE CTAJMHM U BETBU 3BOJIOLUH YEJIOBEKa: aBCTPAJONUTEKH, YenoBek
ymensid, YemoBek mnpamMoxoadimuii, YenoBek HeaHAepTalbCKui, Yemosek
pa3ymHblii. Haxoqku McKomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBAHHUS, 00JI1aCTh
pacrpocTpaHeHHsl, 00bEM T'OJIOBHOIO MO3ra, 00pa3 >KU3HHU, OpyAus

2.6

Yenoseueckne  pacbl. OCHOBHbIE  OOJBIIME  pachl:  E€BPOIEOMJIHAS
(eBpasmiickasi), Herpo-aBCTpajOuaHas (PKBAaTOpHalbHAs), MOHIOJOUHAS
(a3marcko-amepuKkaHckas). YepThl TPUCHOCOOJICHHOCTH —TIpeACTaBUTENCH
YeJIOBEYECKHX Pac K YCIOBHM CYILECTBOBaHUS. EMMHCTBO UenoBedeckux pac.
Kpurtuka pacuzma

Opraau3Mel 1 OKpyKarolas cpeaa

3.1

DKOJIorus Kak HayKa. 3aJjaud U pa3felibl KOJIOTUU. MeToabl IKOJIOTUYECKUX
uccienoBaHuil.  Okosnoruueckoe — MupoBos3peHue.  Cpeasl  obuTaHus
OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/1YyIIIHAs, [IOYBEHHAs,
BHYTPHOPraHU3MEHHAs

3.2

Okonornyeckue (Qaxtopbl. Kiaccupukanuss 3KOJOTHUECKUX  (HaKTOPOB:
abuoTuueckre, OMOTHMYECKHE U AHTPOIOTEeHHbIE. J[eHCTBUE HSKOIOTMYECKHUX
(akTOpOB HA OPraHU3MbI

3.3

Abuortnueckue (akTopbl: CBET, TEMIEepaTrypa, BIaKHOCTh. DoTonepuoansm.
[IpucrocoOneHuss OpPraHU3MOB K JEHCTBHIO aO0MOTHYECKHX (HhaKTOPOB.
buonornueckue puTMsl

3.4

buotnueckue dakropsl. Buabl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHIINS,
XUIMHUYCCTBO, Mapa3uTHU3M, MYTyaJIHM3M, KOMMCHCAJIN3M (HaXH€6HI/I‘IeCTBO,
KBapTUPAHTCTBO), AaMEHCAJIM3M, HeHTpanu3M. 3HaueHHE OMOTHYECKHX
B3aUMOJCUCTBUM  JUI  CYLIECTBOBAaHUSA  OPraHU3MOB B  IPUPOJHBIX
cOo00I1IIeECTBAX




3.5

OKOJIOTHYECKHE XapaKTCPUCTUKHU  MOIIYJIAIWH. OCHOBHBIEC  ITOKa3aTeIn
MomyJiauu: 4YUCJICHHOCTD, IMJIOTHOCTH, POXIACMOCTb, CMCPTHOCTL, ITPUPOCT,
MUrpamnus. Z[I/IHaMI/IKa YUCJICHHOCTH ITOIIYJIIHUH U eé peryisusa

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpodudeckas (muiieBas). Buasl-nomuHanTel. CBsi3u B
onoleHo3e

4.2

Dkojoruueckue cuctembl (9kocucremsl). llonarue o0 »skocucreme Hu
onoreorieHo3e. DYHKIMOHATBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BemecTB M TOTOK JHEPruM B
skocucteme. Tpodudeckue (MUIIEBBIC) YPOBHU 3KOocUCTEMBI. [TumieBsie menu
u ceru. OCHOBHbIE T[IOKa3aTed HSKOCHUCTEMBI: OHoMacca, MPOIYKIHS.
DKOJIOTHYECKUE MUPAMUJIbL: MPOAYKIIMH, YUCICHHOCTH, Onomaccel. CBOMCTBa
9KOCHUCTEM: YCTOMUHUBOCTb, CAMOpPEryisinus, pazputue. Cykueccus

4.3

[IpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCHUCTEMa XBOMHOIO
WJIY IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe M XO3SHUCTBEHHOE  3HAYEHUE  arpodKOCHCTEM U
ypOOsKOCHCTEM.

buopasnooOpazue kak ¢akrop ycroHduBocTH dKocucTeM. CoxpaHeHHe
OHMOJIOTMYECKOTro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. I'panHuisl, coctaB u CTpyKTypa
ouocdepsl. XKuoe BemectBo u ero ¢pyHkiuu. OcodeHHOCTH Onochepsl Kak
rno0anbHOM sKocucTeMbl. JIMHaMUYecKoe paBHOBecHE M OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BEHIECTB U OMOTC€OXUMHUYECKUE ITHKIIBI DJIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTh OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBO B Onochepe 3emiin. AHTpOIIOreHHbIE U3MEHEHUs1 B Onocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa palMOHAJIBHOTO YIpaBlIEHHUs MPUPOJHBIMH pecypcaMd M HUX
ucnoJib30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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