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MOACHUTEJIbBHAS 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTHH TEOPETUYECKYID OCHOBY JIJIs
OTIpENIENICHNs] TOAXO0J0B K (POPMUPOBAHUIO COIEpPKAHUS Y4EOHOTO MpeaMeTa
«buonorusty  coctaBuiM: KoHuentryaiabHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJieH, COJIepKaHus, pe3yJabTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHIMIAX, XapPaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero obpazoBanuss B Poccuiickoit dexnepanuu, a TakXke IMOJOXKEHHUS O
cnenupuke OMooruu, €€ 3HAYCHUH B TTO3HAHUU JKUBOW TIPHUPOABI M 00eCTIeueHUN
CYILIECTBOBAaHMSI YeJIOBeYeCKOro obOmecTBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MMPOTPAMMBI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu Ma€T MpeACTaBICHUE O IMensix, 00 oOmein
CTpaTeTuu OOYyYEHHUs, BOCIHTAHHWS W Pa3BUTHSA OOYYAIOIIMXCS CPEJICTBAMH
yueOHOrO Tmpeamera «buonorusy, omnpeaenser o0sA3aTebHOE MPEAMETHOE
collepKaHUe, €ro CTIPYKTypy, pacopelneieHue I[0 pasleiaM U Temaw,
PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh M3YUCHHS YU4EOHOTrO MaTepuaia ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

B mporpamme 1o OWONOTHMM TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yjIbTaTam
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NEATeNIbHOCTU/YUEeOHbIX JEHCTBUI O00Yy4YaronIMXCsl MO OCBOCHUIO COJACpPKaHUS
OHOJOTUYECKOr0 00pa30BaHMUS.

B nporpamme no 6uonioruu (10—11 knaccel, 6a30BbIi ypOBEHB) peaqn30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4Ye€HWH Owuosoruu, Omaromaps 4emy B HeE
NPOCMaTPUBAETCA HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBA3AHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PCHHS, IIEHHOCTHBIX
OpHEHTAIINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, IPEACTABICHUI O 3JJ0POBOM

oOpasze XKu3HU U OEpeKHbIM OTHOIICHHUEM K OKpY KaIolleW MNpHUPOJHON cpeje.



[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPHH, a TakKe 3HAHHWHA O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PAaHTa M CYHIHOCTA OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTpaMMe IO OMOJIOTHH yAEJIEHO BHHUMAaHHUE HCIIOIH30BAHUIO
MOJIYYCHHBIX 3HAHUU B MTOBCEIHEBHOM KU3HU YISl PEIICHUS TPUKIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TPO(HUIAKTHKU HACJICACTBEHHBIX 3a00JIC€BaHUI YEIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTHYCCKU
I1eJIeCO00pa3HOro TIOBEIEHUST B OKPYXKAIOIIEH MPUPOAHOW Cpele, aHaim3a
BJIUSTHUS XO3SHUCTBEHHOHN NEATEILHOCTH YEJIOBEKAa HA COCTOSHHE TPHPOJHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPABICHHOCTH
y4eOHOro mnpeamera «buosorus» MmpoauKTOBaHO HEOOXOIUMOCTHIO 0OecTICUCHUS
YCIIOBHM TSI PEIICHHS OHOW M3 aKTyaJbHBIX 3a7a4 IMIKOJIHHOTO OHOJIOTHYECKOTO
oOpa3zoBaHus, KoTOopas mTpennonaraetT (GopMUpoOBaHHE Y  OOyYarOIIUXCs
CIIOCOOHOCTH aJIalITUPOBAThCA K M3MCHCHHSIM JHHAMHUYHO Pa3BHBAIOMIETOCS
COBPEMEHHOTO MHpA.

buosioruss Ha ypoBHE CpeaHEero OoOIIero oO0pa30BaHHS 3aHMMAET BaKHOE
mecto. OHa obecrnieunBaeT (OpPMHUPOBAHUE Yy OOYYAIOUIUXCS TMPEJCTABICHUN O
HAy4YHOW KapTUHE MHpa, pacIIUpseT W 0000IaeT 3HaHUS O KUBOHM mpupoje, eé
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpTraHM3allMUd U JBOJIOIMH, CO3JAET
YCIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TPHUPOABI,  (popMupoBaHUs
(yHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO W Oe30macHOro ooOpasa
KU3HH, YKOJIOTHYECKOTO MBITIUICHHUS, IICHHOCTHOT'O OTHOIICHUS K YKHBOU TIPUPOJIE
1 YEIIOBEKY.

Bosbioe 3HaueHNEe OMOJIOTHST IMEET TaKXKe ISl PEIICHUsT BOCTIMTATEIHHBIX
M pa3BHUBAIONIMX 3aJa4 CpeaHero oOmero o0pa3oBaHUs, COIHMAIU3AINH
oOyuaroruxcs. M3ydenne 6uonoruu obecriednBaeT yCciaoBus st (OPMHUPOBAHUS
WHTEJUIEKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMHM OWOJOTHYECKUX 3HAHUHU C
MPEICTABIICHUSIMHU U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH

u reorpadun. HazBaHHbIE TOJIOKEHUSI O MpeTHA3HAYEHUU Y4YEOHOro MpeameTa



«buonorus» cocTaBUIM OCHOBY Ul OINpEIeNieHUus MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAaHHMIO €ro COJEp’KaHHsA, IPEACTaBICHHOIO B IIporpamme 110
OHOJIOrUu.

Ot60p conepkanusi yueObHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOIO MOJX0Jd, B COOTBETCTBUU C
KOTOPbIM OOy4aroIIHecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUsS, 3HAYUMBIE JUIS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNSAIONIME aJEKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXarolled NMpUpPOJAHOU cpenie, BOCTpeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U TpaKTHYeCKoil aearenbHocTH. Ocoboe MecTO B ATOM CHUCTeMe 3HaHU
3aHHUMAIOT 3JIEMEHTHI COJIEP KAHUS, KOTOPbIE CIIyKaT OCHOBOW ISl (POPMUPOBAHMUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpPA U
HEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrNYECKOro 00pa3oBaHUs.

CrpykTypupoBaHue cojepKaHud ydyeOHOro marepuajga B Iporpamme Io
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUYEHHUS 3HAHUNA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aiuu u
HBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro nmpenmera «buomorus»
BBIJICJICHBI CIEAYIOIINE COAEpKaTeIbHble TUHUU: «buosorus kak Hayka. MeTo/bl
Hay4YHOIro mno3HaHus», «KieTka kak Ouosiornueckas cucrema», «OpraHu3zM Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpasue OpPraHud4eckoro Mupay,
«IBOIOLMS KUBON NPUPOJIB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp u3ydenust ydeObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIQZICHHUE  OOYYalOUIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(DyHKLIHOHAJIBHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHMS JJIsl TPAMOTHBIX JEHCTBUI B OTHOLIEHUU OOBEKTOB
’KUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTrkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM

YPOBHC o0ecreynBaeTcs PCIICHUCM CIICAYIOIIUX 3a1a4:



OCBOCHHE OOYYArONIMMUCS CHUCTEMbl 3HAHUN O OHOJOTUYECKHUX TEOPHsIX,
YUYCHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIUX OCHOBOM
st popMUpOBaHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpaA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHM3AIlNH, BBIIAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YaIOMIMXCA IMO3HABATENbHBIX, HUHTEIICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCE aHaNIM3a JaHHBIX O IMYTAX PAa3BUTHS B
OMONIOTMY HAYYHBIX B3IVISIIOB, UJEH M MOIXOJOB K W3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alIuy;

CTAaHOBJICHHE Yy oOOywaromuxcsi oOwmeld KyJabTypbl, (PYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH M OIEHUBATH SBJIICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPHUPOJALI HAa OCHOBAHWHM 3HAHWW M OIBITA, IOJTYYEHHBIX IIPH
M3y4YEeHUH OHOJIOTHH;

dbopMupoBaHrue Yy OOy4YalOMIMXCA YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHWW B MPAKTUYECKOW JCATCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN M arpoOUOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU TO3HAHMS YEIIOBEKOM YKUBOU
MPUPOJIbl, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHUS K HEU, COOTIOICHUS STUUECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIEOBAHMI;

OCO3HAHHWE IIEHHOCTH OWOJOTHYECKMX 3HAHWH JUIsI TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPBI, 11 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHH B MOBCEIHEBHOW >KU3HU
JUISL OIICHKH TTOCJICJICTBHIA CBOEH JCSATCIIBHOCTH 10 OTHOIICHUIO K OKPY>KArOIICH
cpene, COOCTBEHHOMY  3JI0POBBIO, OOOCHOBaHME |  COOJIIOJCHHE  MeEp
npodunakTHUKU 3a00JI€BaHUIA.

B cucreme cpennero oOmiero ooOpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBIISICTCS O0S3aTEbHBIM YYEOHBIM MPEAMETOM, BXOJMSIIAM B

COCTaB MpeaMeTHOU 001acTH « ECTeCTBEHHO-HAayYHBIE PEAMETHD.



JIng  wm3ydyeHuss Owojorm Ha ©0a30BOM ypOBHE CpEIHEro O0OIIero
oOpazoBanus otTBoautTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henemno), B 11

kimacce — 34 gaca (1 4ac B Hezeno).



COJEPXXAHME OBYUYEHUA

10 KJIIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKHUMH U
JIPYTrUMHU €CTECTBEHHBIMU HayKamu, (uiocodueil, TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruum B (HOpPMHUPOBAHUM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metonbl MO3HAHMS KMBOM MpUpOAbl  (HAOMIOJAEHUE, SKCIEPUMEHT,
ONHCaHue, U3MEepeHue, Kiaccuukanus, MOJCIUPOBAHUE, CTATUCTHYECKAs
00paboTKa JIaHHBIX).

JdemoHcTpanum:

[Toptpeter: Y. JlapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u O.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU MPUPOIBI.

JlaGopaTopHblie U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas pabdora Ne 1. «Mcnonb3oBaHuEe pa3IUYHBIX METOAOB MpU
M3YYCHHH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3ALMS.

XKuble cucrembl (OMOCHCTEMBI) KakK MpPeIMET HW3Y4YeHUs OHOJIOTHH.
OTnHune KUBBIX CUCTEM OT HEOPIAHUYECKOU MPUPOIBI.

CpoiictBa OumocucTteM H HX pazHooOpa3ue. YPOBHHM OpraHusaluu
OMocucCTEeM:  MOJICKYJISPHBIM,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIH,
MOMYJISITMOHHO-BUOBOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTHUECKHUI), OMOChepHBIit.

JdeMoHcTpanuu:

Tabmunpsl u cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, «YPOBHH OpraHU3aINH
KABOU IPUPOIBDY.

O6opynoBanue: mojenb Monekyibl JJTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJIETKH.



XUMHUYECKHM COCTaB KIIETKA. XUMHUYECKHE 3JIEMEHTBI: MAaKpO3JIEMEHTBHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIECTBA.

OyHKIMK BOJALI W MHUHEPAIbHBIX BellecTB B kieTke. lloamepikanue
OCMOTHYECKOTO Oananca.

benku. CocTtaB U crpoeHue O€NKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmblie 1 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (MepBUYHAsl, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€ykoB. buomornueckue
GyHKIIUN OETKOB.

depmentsl — Ouosnormyeckue Karamuzatopbl. CrtpoeHue ¢epmeHTa:
aKTUBHBIA I1IEHTp, cyOcTpartHas crneuu@uuHocts. KodepmenTsl. ButaMuHBL
OTnnuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YraeBoawsl: MoHOcaxapuibsl (TJIFOKO3a, pubo3a U  Je30Kcupudo03a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJiMcaxapubl (Kpaxmani, TJIUKOTEH,
1eJuT0I103a). bruonorndeckue GyHKIMHA YIIIEBOIOB.

Jlunuapr:  Tpurauuepuabl, Qochomunuasl, crepouabl. [HaApOdUIBHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckue ¢yHkimu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK MCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xwucnore: [JHK w PHK. Hyxneotuaer — MoOHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu J[HK. Crpoenue n pynkmuun PHK.
Buasl PHK. AT®: ctpoenue u GyHKIUH.

[utosorus — Hayka o kierke. Kietounas Teopus — MpUMED
B3aMMOJICUCTBUSL UAeH MU (HaKTOB B HAYYHOM IIO3HAHUHM. MeETonbl H3ydeHUs
KJICTKH.

Knerka kak memocTHas >kuBas cucrema. OOmue NpU3HAKA KIIETOK:
3aMKHyTas HapyxkHasi memOpana, moinekynsl JIHK kak reneruueckwii armmapar,
CUCTEMA CUHTE3a OelKa.

Tumel KJIETOK: 3yKapuoTHUecKas W mnpokapuothueckas. OcoOEHHOCTH

CTpOEHHUsI MpOKapHoTUYeCKOM KieTku. Knerounas creHka Oakrepuil. CTtpoeHue



IYKaApUOTHYECKON KJIeTKU. (OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >XMUBOTHOW U
IpUOHOM KIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUYHAsA CTEHKA, TJIMKOKAIUKC, UX
¢bynknuun. [Tnazmarnueckas memOpana, e€ cBoictBa u pyHkiuu. [{uTomasma u eé
opranousipl. OnHoMmemOpanHbie opradHouabl kietku: OIIC, ammapat ['ombmxw,
n30coMBbl.  [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHAPHUH, IUIACTUIBIL.
[Ipoucxoknenne MUTOXOHApUM U TulacTua. Bunel mnactun. HememOpanHuble
OpraHOUJbl KJIETKU: PHUOOCOMBI, KJICTOUHBIA IIEHTpP, LEHTPHOJU, PECHUYKH,
KIyTUKU. OYHKIIMHA OPraHOUIOB KJIETKU. BKIiTroueHus.

SAnpo — perynsTopHbii 1eHTp KieTku. CTpoeHue sipa: sipepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lnelinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DSJIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOU IPUPOJIEN.

Tabnmuubr u cxemsl: «llepuonnueckass TabnMIIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MoJIeKyJibl BOJIbI», «brocunTes Oenka», « CTpoeHue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hykneunossie kucnotel. JIHK», «CtpoeHre MOIEKyIIbI
AT®», «CtpoeHre 3yKapuOTHYECKON KIETKN», «CTPOECHHE KHUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHne MpPOKAPUOTUYECKOW KIIETKNY,
«CtpoeHue szipa KIEeTKu», « Y iIeBoabD, «JIMmuasn.

O6opyoBaHHE: CBETOBOM MHUKPOCKON, OOOPYJIOBaHHE I MPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHbIie M IpaKTHYecKue padoThbl:

Jlabopatopuass pabora Ne 1. «M3yueHume KaTaqTuTUYECKONM aKTUBHOCTU

(bepMeHTOB (Ha MpUMeEpE aMUIIa3bl UK KaTajaasbl)».



Jlabopatopuass pabora Ne 2. «U3yueHue CTpOCHHS KIETOK PACTCHHIA,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpenaparax u ux
OMKCAHUE.

Tema 4. ’KusneaesiTeIbHOCTH KJIETKH.

OOMeH BelecTB, Wi MeTaboIn3M. ACCUMUIISIUS (TJIaCTUYECKUN OOMEH) U
JUCCUMWISIIIUSL (9HEPreTUYeCKud OOMEH) — JBE CTOPOHBI €IMHOIO0 Ipoilecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEUIECTB W JHEPrUU B MOHUMAHHUH
MeTabou3Ma.

Tuner oOMeHa BemiecTB: aBTOTpoHBIN U TeTepoTpodHbIi. Pons hepmenToB
B 0OMEHE BEIECTB U NPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemMHOBas (a3pl (orocuHTe3a. Peaknuum
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. BausiHue ycimoBuii cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoIIe OakTeprun. 3HaYeHUe XeMOCHUHTEe3a ISl
KU3HU Ha 3eMII€.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BelecTB, BBIACICHUE U
aKKyMyJIMPDOBAaHHE OHHEPrudM B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KuciopomHoe OKHCIEHUE, WM KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuu marpuyHoro cuHte3a. ['enermueckas wuHpopmamms u JIHK.
Peanuzanust reHerudeckoil mHopmanuu B kieTke. ['eHeTHYeCKUH KOO U €ro
cBoiicTBa. Tpanckpunuus — matpuunbiii cuntre3 PHK. Tpancmsius — OuocunTes
Oenka. Otambl TpaHchasuuu. KoaupoBanue amuHokucioT. Ponb pubocom B
OounocuHTe3e Oemnka.

Heknerounsie popmel xu3HU — BUpYychl. Mctopus otkpsitusa Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W JKM3HEHHOTO IIMKJIA BHPYCOB.

bakrepuodaru. bone3snu pacreHuil, XUBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIC



Bupycamu. Bupyc mmmynoxedurura yenoseka (BUY) — BozOymaurens CIIN/da.
OOpatHast ~ TpaHCKpUIILIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrpoCcTpaHEHUs BUPYCHBIX 3a00J€BaHUIA.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konsuos, 1. 1. UBanosckuii, K. A. Tumupsises.

Tabnuipel U cxembl: «Tunel nutanus», «Metadboauzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTte3 Oenkay, «I 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbIN 1ukin Bupyca CIIN/a,
Oaktepuodaray, «Pemnukarus JJTHK.

Oo6opynoBanue: moaenu-anmnkanuu «Yasoenue IHK u tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOjeb cTpykTyphl JITHK.

Tema S. PazMHoOKeHNe M HHAMBHUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiieTounblil MK, WIK KU3HEHHBIM UK kieTku. MuTepdaza u mutos.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JIMTUTONHBIA W TAaIUIOMJHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XPOMATHIBI.
[{uTosornueckue OCHOBBI PAa3MHOXEHUS W  UHIAMBUAYAJIbHOI'O  Pa3BUTHSA
OpPraHu3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. IIpoieccel, mpoucxosiue Ha
Pa3HBIX CTAJUSIX MUTO3a. BUOJOTUYECKUN CMBICII MUATO3A.

[IporpamMmmupyemasi THOEIIb KIETKHA — allONTO3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrioyioe U mojioBoe. Bubl 6ecnonoro
Pa3MHOKEHUS: JICJICHUE HAJIBOE€, ITOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa30BaHUE, BET€TATUBHOE pa3MHOXKEHUE. MICKyCcCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE IS CEJIEKIUU.

ITonoBoe PAa3MHOKCHHUC, €TO OTINYUSA OT OecmoJoro.



Meito3. Craguu mebiosa. IIporecchl, mpoucXoasiuMe Ha CTaausIxX Meiosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuit cmeicin U
3Ha4YeHUE MeHo3a.

['ameTorene3 — mpoliecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Y KHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHW M sSsUdHUKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrnepMaro3ou]l, SHUIEKIIeTKa) — CIEPMATOreHe3 M OBOTCHES.
OCcOOEHHOCTH CTpPOEHHS SHIIEKIETOK U criepMaTo30uaoB. OIuiog0oTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE Ppa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes3. [loctamOpuoHanbHOe pa3BuTHe. THIBI
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TMPsAMOE, HempsMoe (JInduHO4YHOE). Bimsawme
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasBurue pacrenuii. OHTOre€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pPa3MHOKEHHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHNE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne knetku Oakrepuity, «CTpoeHHE TIOJOBBIX KIIETOKY,
«Crtpoenne xpomocomb», «Knerouneiii mukin», «Permnmukanus JHK», «Mutos»,
«Menosy», «IIpsmoe u HenpsiMOe pa3BUTHEY, «[ aMeTOreHe3 y MIIEKOIUTAIONIUX U
4yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opyaoBaHue: MHUKPOCKOI,  MuKpomnpenapatel  «CrnepmMaTro30uisl
MJICKOIIUTAIOLIETOY, «SHIEeKIeTKa MiIeKonuTaruero», «Kapuoknses B KieTkax
KOpEelIKa JyKa», MarHuTHas MOJEb-aniuimkanus «JleleHue KIETKW», MOJAEINb
JTHK, Mozenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpakTH4ecKne padoThbl:



JlaGoparopuas padora Ne 3. «HaGmromeHme MuUTO3a B KIIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHas pabora Ne 4. «/3yyeHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMIpPENapaTaxy.

Tema 6. HacsiencTBeHHOCTb U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. lcropus pas3Buthsg TeHETUKH. Ponb
[IUTOJIOTUM W HMOPHUOJIOTUU B CTAHOBJICHHM Te€HETUKH. Bkiaa poccuilckux u
3apyOeXHbIX  YYEHBIX B  pa3BUTUE  TECHETUKU.  MeETolbl  T'E€HETUKHU
(THOpHI0IOTHICCKHM, UTOTE€HETUYECKHH, MOJICKYJISIPHO-TEHETUUECKUI ).
OCHOBHbBIE TEHETHYECKHE MOHATHUS. ['eHeTnyeckass CMMBOJIMKA, UCIIOIb3yeMas B
CXEMaxX CKpEIIUBAaHUM.

3aKOHOMEpPHOCTH HacjieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuHoe ckpenBaHiue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokoyieHus. IIpaBuno goMuUHMpOBaHMS. 3aKOH pACIHICIUIEHHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [lojIHOE M HEMMOJTHOE JOMUHUPOBAHUE.

JurubpupaHoe  CKpelmuBaHWe. 3aKOH  HE3aBUCUMOI'O  HACJICIOBAHUS
npu3HakoB.  lluToreHeTHYecKMe  OCHOBBI  TUTHOPUIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpemmBanue. Mcnonb30BaHne aHAIM3UPYIOUIETO CKPEIMBAHUS
JUTs OTIpEJIeNICHUsI TEHOTHUIIA 0COOU.

CuerneHHoe HacleqoBaHue mnpu3HakoB. Pabora T. Moprana mo
CLEIUICHHOMY HACJIeJIOBaHMIO T'€HOB. Hapynienue cuerieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpoMOCOMHasi TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

['enernka nona. XpoOMOCOMHOE OIPEACIICHUE MoJia. AYTOCOMbBI U MOJIOBBIE
XpoMocOoMBl. ['omoramerHele W TreTeporaMeTrHelie oOpranusmel. HacienoBaHue
IPU3HAKOB, CLEIUICHHBIX C MTOJIOM.

N3MeHYNBOCTS. Buner W3MEHUYUBOCTH: HEHACJIECTBEHHAS 151
HaclIeACTBEHHasd. Ponp  cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.

XapakTepuctuka MOAU(PUKAIMOHHON HW3MEHUYMBOCTH. BapualMoHHBIA psg U



BapualmoHHas kpuBas. Hopma peaknum npusHaka. KonmuecTBeHHbIE U
KaueCTBEHHBbIC TMPHU3HAKKM M WX HopMma peakuuu. CBoicTBa MOIU(PUKAIIMOHHOM
W3MEHYHUBOCTH.

HacnencrBenHas, wid TC€HOTUIIMYECKAs, M3MEHUYMBOCTh. KoMOWHATHBHAS
M3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ mpu4IuHbBI MyTaluidi. MyTareHHbie (haKkTOpBHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HaclieICTBeHHOM n3mMenunBoctu H. 1. BaBuiiosa.

BHesnepHast HacI€ICTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbl T'€HETHKHU
YyeJIOBEKA: reHeaJlOrnuYeCKUM, OJIM3HEIOBBIN, IUTOT€HETUUECKUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemMeHHOE OIpeICIICHUE TEHOTHUIIA:
MOJJHOT€EHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[II1P-anamm3a. HacmencTtBeHnnle 3a00JIeBaHUS 4YelIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM NPEAPACIIONIONKEHHOCThIO, XPOMOCOMHBIC OOJIe3HHU.
ComaTnueckue W TreHepaTuBHble MyTauuu. CTBOJOBbIE KiIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKHA U JICUCHUS T€HETHICCKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHE. 3HAUYCHUE MEIUITUMHCKOM
TE€HETUKU B MPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHU YeI0BEKa.

JdemoHcTpanuu:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet © cxembl:  «MOHOTMOpHIHOE  CKpeIlUBaHWE UM €ro
[UTOTCHETUYECKAasE OCHOBa», «3aKOH pAaCIICIUIEHUS] M €ro IUTOr€HEeTHUYecKas
OCHOBa», «3aKOH YHCTOTBHI  ramer», «JlurubpuagHoe  CKpeIIMBaHHUEY,
«uTonornyeckue OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUsI, «Metio3»,
«B3auMonencTBe  alUIENbHBIX T'€HOBY», «l'€HeTHYeckne KapTel pacTeHUH,
KUBOTHBIX W YeJIOBeKay, «l'eHeThka mosay, «3aKOHOMEPHOCTH HacJeI0BaHUS,

CHOCINICHHOTO C IIOJIOM», ((KapI/IOTI/IHBI YCJIOBEKA MW JKUBOTHBIX», ((BI/II[BI



U3MEHYUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallmoHHasi U3MEHUYHUBOCTHY.

OOopynoBaHue: MoJenu-ammuIMKaul «MOHOTHOPUAHOE CKpPELIMBAHUEY,
«Hemonmunoe momuHupoBaHue», «Jlurnbpumnoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHUKPOCKOIl W MuKporpenapar «J/Ipozoduia» (HopMa, MyTanuu
(opMBI KPBUIBEB M OKPACKH Tella), repoapuid «I'opox MOCEBHOM.

JlaGopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGoparopHnas padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTaxy.

Jlabopatopnas pabora Ne 6. «3yuenne MoanpuKaMOHHONW U3MEHYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopatopHas pabora Ne 7. « AHanu3 mMyTanuii y Apo30(Uiasl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa U mIpoliecc. 3apOoKICHUE CENEKIMU U TOMECTUKAIIMS.
Yuyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOT000pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl mpOHUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CopT,
opoja, ITaMm.

CoBpeMeHHBIE METObI CeJIEKIIMU. MacCOBBIN U MHIUBHUAYAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUM U KUBOTHBIX. OLIEHKA JKCTEpbEpa. bBIM3KOPOICTBEHHOE
ckpenuBanue — HUHOpuAMHr. Yucras nuHUs. CKpelMBaHME YHUCTBHIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHUE — ayTOPHJIMHT.
Otnanénnas rtubpuamsanus W e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE MOJUILUIOUAOB. JIOCTMKEHUS CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorust kak oTpacib MPOU3BOJACTBA. |'€HHAasi MHXKEHEpHUs. DTallbl

co3ganusi pexombunantHo JIHK wu Tpancrennsix opranuzMoB. Kierounas



nHxeHepus. Kiietounble KyJIbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKECHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SAMCTBEHHBIX OPIraHU3MOB.
OKkojornyecknue M 3Tudeckue  npodbmembl. MO  —  reHeTHuyeckH
MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuubl 1 cxembl: Kapra «lIeHTpbl MPOUCXOXKJIEHUS M MHOrooOpaszus
KyJbTYpHBIX pacTeHui», «[lopoasl ToMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacreHunity, «Otnanénnas ruopuausanusy, «Padorsl akagemrka M. @. Banosay,
«Ilomumnongus», «OOBEKThl OHOTEXHOJOTHM», «KileTouHble KyJIbTypBl H
KJIOHHpOBaHue», «KKOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJSDKM IUIOJIOB WM KOPHEIUIOJOB JUKUX (opMm U
KYJIBTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX03iCTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NpaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METONBI U JIOCTHKEHHS CEJIEKIIMM PACcTEHUU M
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHUIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3AHCTBO, J1aOOpaTOpHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. IBorOLIOHHAA OHOJIOTHS.

[IpennochIku BO3HUKHOBEHHUS 3BOJIIOLIMOHHON TEOPUU. ODBOIIOIMOHHAS
Teopust U €€ MecTo B OUOJNOrMHU. BiusHue >BOJIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CuzerenscTBa 3BOdonMd. [laneoHTONOrMYECKHe: MOCIEAOBATEIBHOCTh
HOSIBJIGHUS BUJOB B IaJCOHTOJIOTMYECKON JIETONUCH, NEpeXOoHble (HOPMBI.
buoreorpadguueckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOACTBA W Pa3inuyusi SMOPHUOHOB pa3HBIX BHUOB

IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I‘IeCKI/IeZ TOMOJIOTUYHBIC, AHAJIOTHUYHBIC,



PYJIMMEHTApHBIE OpPraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonmonHas Teopust Y. [apBuna. Ilpeanochuiku BO3HUKHOBEHHS
napBUHM3MA. JIBMOKYIIME CHJIBI 3BOJIIOIMK BUJOB 10 JlapBuHY (M30BITOUHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIpPEAEIEHHAs M3MEHYUBOCTD,
0opb0a 3a CyIecTBOBAaHHE, €CTECTBEHHBIN O0TOOD).

Cunrtetudeckas Teopust 3Bosronuu (CTD) u e€ oCHOBHBIE TTOJIOKEHHUS.

MuxkposBosnonus. [Tonymnsuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBuxymue cuiibl (hakToOphl) SBOIIONMK BUAOB B MpUpoje. MyTallMOHHbBIN
MpOIECC M KOMOMHATHMBHAs M3MEHUMBOCTh. [lomymnsiiMOHHBIE BOJHBI U JAperd
reHoB. V3054111 U MUurpamusi.

EctecTBeHHbIl 0TOOp — Hampapistiomuid (aktop sBomtouuud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco6IeHHOCTh OpraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepst
IPUCTIOCOOJIEHUN y Opranu3MoB. ApoMopd03bl U UIMO0AAANTALINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE (HOPMBI
BUI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomonusi. PopMbl  3BOMIOLMM:  (UIETHYECKAs, JAUBEPreHTHasd,
KOHBEpIreHTHas1, mapasuiesnbHas. HeoOpaTuMocTh HBOTIOIUH.

[TpoucxoxieHue OT HecnenuaIu3upoBaHHBIX MpeAkoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguanus.

JdemoHcTpanuu:

[Toptpetsl: K. JIunueit, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkensb, ®. Mromiep, A. H. Ceepiios.

Tabmuubr u cxembl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emIey,
«3apoJIpIlId TTO3BOHOYHBIX >KHUBOTHBIX», «ApXEONTEepUKC», «PopMbl OOpHOBI 32
cyuiecTBoBanue», «EctecTBeHHbI 0TOOpY, «MHOrooOpasue COpToB pacTECHUI»,

«MHoroo6pasue  mopoJ  >KMBOTHBIX), «ITonynsauuny», «MyTaunoHnHas



U3MEHYHUBOCTH», «Apomopdo3by, «Umnoamantamum», «OO0mas aereHepanus,
«/IBrxymue cuibel 3Boioumn», «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadmuueckoe BUI000pa3oBaHuey», « IKOJIOTHIECKOE BUI000PA30BAHKE).

O6opyoBaHUE: KOJIJIEKIIMS HACEKOMBIX C Pa3MYHBIMU THUIAMU OKPAaCKH,
Ha0Op TJIOJOB U CeMsiH, Koyuiekius «lIpumMepsl 3alIMTHBIX TPUCIOCOOJCHUN Yy
KUBOTHBIX», MOjieNib «OCHOBHBIC HAINPABJICHUS SBOIIOLUNY», 00bEMHAS MOJENb
«CTpoeHue roJIOBHOrO0 MO3ra HO3BOHOYHBIX ).

buoreorpadguyeckas xkapra wmupa, Koiiekuus «DopMbI COXPaHHOCTHU
UCKONIAeMBbIX JKMBOTHBIX W pacTeHH», Moaenb ammumkauus <«llepekpéct
XpOMOCOM», BJIaxHble Tmpenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «J[po3oduna» (Hopma, myTamuu GOpMbI KPBIILEB U
OKPACKH TeJna).

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(HOIOTrHYECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «OnucaHue MpUCIIOCOOTICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U pa3BUTHE KU3HU HA 3emure.

JloHay4yHBIE TIPEICTABICHHUS O 3apOXKIACHHUM >XU3HU. HayuyHble Tumoresbl
BO3HUKHOBEHHUS KU3HU Ha 3emjie: aOuOreHe3 W mMaHclepMus. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOM 3BoIfoIMu. HavanbHbie Tansl
ouonornyeckoi sBomoruu. I'nnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
PopMUPOBAHME OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xwu3Hu Ha 3emiie mo 3paMm M nepuoaam. Karapxei. Apxeickas u
nporepo3oiickas dpel. llameosolickass spa u €€ Tmepuoabl: KEMOPHUIICKUH,

OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUU.



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

KaiiHo30MCckass 3pa W €€ [Nepuoabl: MaJCOr€HOBBIA, HEOICHOBBIMH,
AHTPOIIOT€HOBBIM.

XapaKkTepuCTUKa KJIMMaTa U Te0JIOTHYECKUX MIpoiieccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLMU PACTUTENIIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHUl u
KUBOTHBIX. [[osiBNIEHUE, paCUBET U BEIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro MHpAa KakK OTpakeHHe 53BOMOUUHU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoJIOIMS YeIoBeKa. AHTPOIIOJIOTHS Kak Hayka. PazBuTue mpeacTaBieHuUit
O TIPOMCXOXKIEHUU 4esioBeKa. MeTonbl M3ydeHHs aHTpornoreHesza. CxoacTBa u
pa3IuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

Jewxymue  cunbl  (akTopel) — aHTpomoreHe3a.  HaciemcTBeHHas
M3MEHYMBOCTb UM  €CTECTBEHHbIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
M3rOTOBIICHUE OPYJUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaINM Y BETBH 3BOJIFOLIUH YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK
yMenblid, Yenosek npsamoxomsamui, YenoBek HeaHAepTalbCKul, YesoBek
pasyMHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUSA, 00OJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINECOMIHAA
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAas),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIEHHOCTH  MpEeACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHMSM CYILIECTBOBaHMs. EJMHCTBO ueIOBEUYECKUX pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpersl: @. Penu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuer 1 cxemel: «Bo3amkHoBeHHe CONMHEUHON CHCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTKay,

«HpOK&pHOTH‘I@CKaH KIJIETKa», «COBpCMCHHaH CUCTEMaAa OPraHu4dCcCKOro Mwupar,



«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS YEIOBEKa W YeJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YENOBEKay», «llpeBHenmue moam», «peBaue moan», «llepBbie
COBPEMEHHBIE JIIOJINY», «HeT0BEYECKHUE PaChD».

O6opynoBanue:  Mmymspku — «lIpoucxoxnaenue — 4denmoBeka»  (OHOCTBI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKA WU
M300pa)KEHUs KaMEHHBIX OpYAMIl MEepBOOBITHOIO 4YelOBeKa (KaMHU-YOIIIEPHI,
pyowmia, ckpebiia), TreoXpoHOJoruueckas TaOnuma, KoJUeKius «Dopmbl
COXPAHHOCTHU HUCKOMAEMBbIX KUBOTHBIX M PACTCHUI.

JlaGopaTopHble U paKkTH4ecKue padoThbl:

[Tpaktuueckas padora Ne 1. «l3ydyeHHne MCKOMAeMbIX OCTaTKOB PaCTEHUU U
KUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcusi «DBOJIIOLUSI OPTraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. Opranusmsl H OKpYy Kaloas cpeaa.

DKoJlorusl Kak Hayka. 3ajaud MW pa3fenbl  dKoJoruu.  Mertoabl
HKOJIOTHYECKUX HCCIEAOBAHUM. DKOJOTMYECKOE MHPOBO33PEHHE COBPEMEHHOTO
YEJ0BEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAsl, Ha3€MHO-BO3/AYIIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

Oxonornueckue (¢dakrtopel. Kiaccudukaius 3KOJOTHYECKUX (PAKTOPOB:
abuoTudeckue, OMOTUYECKHE U AaHTPOINOreHHble. JIeHCTBUE HKOJOTHUUECKUX
(haKTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGnenust  OpraHU3MOB K  JICUCTBUIO  a0MOTUYECKHX  (DaKTOPOB.
buonornueckue puTMmsl.

buotnueckue (bakTophI. Bungsr OMOTHYECKUX B3aMOJIECTBUU:
KOHKYPEHITUS, XUITHNYECTBO, cuMOn03 u ero (opmel. [lapasutusm, koomeparus,

MyTyallu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,



HeWTpanu3M. 3HadeHHE OWOTHYECKHX B3aUMOICHCTBHIN JUIS CYIIICCTBOBAHUS
OpPIraHMU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE MOKa3aTenu
NOMYJISILUNA: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMuka 4uCIeHHOCTH MOMYJISIIUU U €€ PeryJssius.

JdemoHncTpanuu:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30Hb1 3emin», «Cpeabl oOUTaHUS
opranusmoBy», «®otonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCIEHHOCTHU NOMYJISAIUU HHPY30puu-Tyhenbkny», «Ilumessie nenm.

JlabopaTopHbIie M IpaKTHYecKue padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdonornyeckne 0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTaHUS.

JlabopatopHas padora Ne 4. «BiusHue cBera Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas pabora Ne 2. «[loacu€r MIOTHOCTH MOMYJISUUN pPa3HBIX
BUJIOB PACTCHUIN».

Tema 4. Coo0mecTBa ¥ 3KOJI0rH4eCKHE CHCTEMBI.

CooOmiecTtBo Opranu3sMoB — OuoueHo3. CTpyKkTypbl OHMOLEHO3a: BUIOBA,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mmimeBas). Bunbl-momunantel. CBs3u B
OoHoIeHO3E.

Dxosiornyeckue cuctembl (dKocuctemsl). lloHstue 00 »skocucteMe u
ouoreonieHoze. DOyHKIIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: TPOAYLIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIHHU B IKOCUCTEME.
Tpodpuueckue (mumieBble) YpOBHH »HKOcHcTeMbl. [luieBble 1Lenmu ©  CeTH.
OcHOBHbBIE TIOKa3aTeJId SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. ODKOJOTHYECKHE
nUpamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:

YCTOMYMBOCTb, CaMOpEryJidius, pazsutue. CyKieccus.



[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U PEK. DKOCHCTEMAa XBOWHOTO
VI IHPOKOJIMCTBEHHOTO JIEca.

AHTpONOreHHBIE  SKOCHUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopaznooOpaszue kak ¢akrop ycroiumBocTH 3KocucteM. CoxpaHeHUE
OMOJIOrMYECKOTr0 pa3HOoOOpasus Ha 3emIle.

Yuenue B. U. Bepuanackoro o 6uocdepe. I'paHuilpl, cocTaB U CTpyKTypa
ouocdepnl. JKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rno0agbHONW 3KOcUCTeMBbl. JluHamuueckoe paBHOBecHME€ M OOpaTHas CBs3b B
ounocdepe.

KpyroBopoThl BemecTB 1 OMOre0XUMHYECKHE UKIIbI JJIIEMEHTOB (YyIJIepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Oumochepe 3emyin. AHTPONOTCHHBIE U3MEHEHUSI B
ouocdepe. 'modanbHbBIE SKOJIOTHYECKUE TPOOTIEMBI.

CocyniecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBA. CoxpaHneHue
Oropa3zHoo0Opasus Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBa palliOHATBHOTO
VIOpaBICHUS MPUPOJHBIMU pECypcaMud W HUX UCIHOIb30BaHUE. JlocTkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabnuubl u cxembl: «[lumessie nenu», «buoLeHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiectBa», «llenn nuTanus», «IKOJOrHYECKas] MUPAMHIAY,
«buocdepa u yenosek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOWHOro  Jjeca», «bwuomeHnos BogoéMa», «ArpoueHosd», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBHS HA Ipupody», «BaxHeWmmne HUCTOYHUKHU
3arps3HEHUs BO3JyXa M IPYHTOBBIX BOI», «[louBa — BakHelIash COCTABIISAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3¢ dexT», «DaKkTophl

PaAMOaKTUBHOTO 3arpsisHeHuss Owmochepb», «OOmas crTpykrypa Ouochepsn,



«PacnipocTpanenne xuzHu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoae».
OOopynoBanue: Mojaenb-anIuIMKauusa « TunuyHele OMOLIEHO3bI», repOapuil
«PactutenpHbie COOOIIECTBaY, KOJJIEKIIUM «buorieHosy, «Bpeaurenn BaxHEHIITHX
CEIbCKOXO3SIMCTBEHHBIX  KYJBTYp», TepOoapuul ¢ KOJUIEKIIUU pACTeHHH U
KUBOTHBIX, IPUHAJUICKAIINE K Pa3HbIM SKOJOTMYECKUM TPYyIIaM OJIHOIO BHUJA,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUOB

paCTCHI/Iﬁ N ’JKUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUHA ITPOI'PAMMBI 110
BMUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COOQO, ycraHaBmuBarOTCS TpeOOBaHUS K pe3yjbTaTam
OCBOCHHUs OOyYalomMMHUCA TIporpaMM CpeAaHero oOmero  00pa3oBaHMUS:
JUYHOCTHBIM, METAMIPEMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDHI

B cTpykType JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIFOIIUE: OCO3HAHNWE OOYYAIOIIMMUCS POCCHUICKOMN
IPAXKIAHCKOM UJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
M CaMOONpPEACIICHUIO, Haluyue MOTHBAIlMM K OOydYeHHMIO OHOJIOTHH,
IIeJICHANIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJUIMN pPa3BUTUS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTH IEHHOCTHO-CMBICJIOBBIMU  YCTaHOBKAMH, NPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS NpeaMera «buonorus» nocturatorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBLHOM JEATEIbHOCTH B COOTBETCTBUU C
TPAJULIUOHHBIMU POCCUMUCKUMU COLUOKYJIbTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH NO3WULIMM JIMYHOCTH, MAaTPUOTU3MA,
YBaKEHMS K 3aKOHY M MPaBOIOPSAKY, YEIOBEKY TPyJa U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OEPEKHOTO OTHOIICHWS K KYJIbTYpHOMY HACIEAUIO H
TPpaAULKSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepaunu, Opupoie u
OKpYXaroUIen cpele.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy

AOJIKHBI OTpaXaTb TOTOBHOCTL U CIIOCOOHOCTh o6yqafomnxc;1 PYKOBOJACTBOBATLCA



chopMUpPOBAaHHONW BHYTPEHHEH TMO3UIIUCH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA ACSATEILHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEILHOU ESITEIHLHOCTH, B TOM YKCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMKM O0YYarOIIerocsi Kak aKTHBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEILHOCTH TMpPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TO3HABATEIBHBIX 3a/1ay, BBHIMTOJTHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEACNISITh COOCTBEHHYIO TMO3UIHUIO 10 OTHOLIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHUE YUYHUTHIBaTh B CBOMX JEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU H
COI[MAJIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXXHTEIHHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXKJICHUH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTApPHOMN 1 BOJIOHTEPCKOM JIESITEILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOM TrPaKTaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoOJy, UYyBCTBA OTBETCTBEHHOCTH NEpEN
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PonnHy, CBOM SI3BIK M KYJBTYpY,

IIpOoIJI0€ U HACTOAIICC MHOI'OHAIMOHAJIBHOI'O HApOaa POCCI/II/I;



[ICHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEOUI0 M IMaMATHUKAM
MPUPOJIbI, JAOCTHXKEHHSIM PoccuM B Hayke, HMCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
Tpyae;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWMOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHMHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

uaeiHas yoexaEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3amure OTeuecTsa,
OTBETCTBEHHOCThH 3a €r0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBCHHOE OTHOIIEHUE K CBOMM POJMUTEISAM, CO3JAHUI0O CEMbU HA
OCHOBE OCO3HAHHOTO TNPUHATUA LEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusiMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIECHHE K MUPY, BKJIOYAs ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIICCTBEHHBIX OTHOIIICHU;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHUE
MPOSABJIATH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢dusuyeckoro BocnuTaHusi, (POPMUPOBAHNUS KYJIbLTYPbI 30POBbSI U
IMOLUMOHAJIBLHOIO 0J1IArONOJIYyYHus:

MOHMMAaHWE W peanu3alus 3J0pOBOTO W 0Oe30macHoro ooOpasa KU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUI W HOPM,

cOaTaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHbIXa, peryJsipHas Qunyeckas



aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHMYECKOMY 3/10POBbIO;

NOHMMAHHWE I1IEHHOCTU TNpPaBUJ HHIUBUIAYAIBHOTO W KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINX 37J0POBBIO U KU3HHU JIFOJICH;

OCO3HAHME TOCJICCTBUN U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOT0 BOCTIMTAHMS:

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AKTHBHOM JESITEIbHOCTH TEXHOJOIMYECKOM M COLUAIBHON
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOTHSATh TaKyIO JEATEIbHOCTD;

WHTEPEC K Pa3IndHbIM chepaM MpoPecCHOHAIBHON JEATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TUTaHbI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O M C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEH KU3HH;

7) IK0JIOrH4e€CKOro BOCIIMTAHMS S

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOPETEHHE OTBITA
IJITAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TIOCJIEACTBUN st
OKPYXaroUIEN Cpeibl;

OCO3HaHMUE TJI0OATLHOIO XapakTepa 3KOJIOTMYEeCKUX MpoOJieM M MyTel HX
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble TMPU HMIYYCHUH OHOJIOTUU
3HaHMST W YMEHHUS TIpU PEIICHUH TMPOoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIb30BaHUEM  (COOJIO/ICHHE  TpaBWJ  MOBEAEHUS B MOPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,

IKOCHUCTEM, Orochepsl);



AKTUBHOE HEINPUATUE JEUCTBHM, NPUHOCAIIMX Bpel OKPYKAKOILIEH
OPUPOJTHOM cpesie, YMEHHE IMPOTHO3UPOBATH HEOJArONpPUSITHBIE 3KOJOTHYECKHUE
MOCJIE/ICTBUS MPEAIPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATh HX;

HaJIW4YME  PA3BUTOTO  JKOJOTMYECKOI'O  MBIIUIEHUS,  SKOJOTMYECKOH
KYJbTYpbl, ONBITA JEATEIBHOCTH SKOJOTWYECKOW HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEJIbHON, KOMMYHUKATUBHON WU COLIMAJIBHOM
IpPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU AEATEIbHOCTU IKOJIOTUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 TO3HAHHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M YHUTATENbCKOM KYJbTYypbl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U IO3HAHUS MUPA;

noHUMaHue crnenupuky OUOJIOTMM KaK HayKH, OCO3HaHUsA €€ poJu B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU 1IeJIOCTHOTO
NpEJICTaBICHUS 00 OKpYXalolleM MHUpe Kak O €IMHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpolieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTHUHU JJIi COBPEMEHHOM LMBUIIM3AILUU:
oOecrieyeHus: HOBOI'O YpPOBHS Pa3BUTUSA MEAMIMHBI, CO3/IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBLHOMY
UCIIOJIb30BAaHUIO TMPHUPOJIHBIX PECYpPCOB U (HOPMHUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OHMOJIOTMYECKMX 3HAaHUA B LEIAX

NOBBIIICHHUS] O0IIEH KyJIbTypbl, €CTECTBEHHO-HAy4YHONH T'PaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYarommuxcs, GopMUPYEMO
IpYU U3yYEHUU OUOJIOTHH;

MOHUMAaHHUE CYITHOCTH METOJOB MO3HAHMUS, UCIIOJIB3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJTy4YaeMble 3HAHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUI OKPYXKAIOIIEro MUpa U MPOUCXOSIINX B HEM HM3MEHEHHH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIIOUEHUSI Ha OCHOBE HAY4YHBIX (DAKTOB H
MUMEIOIIUXCS JAHHBIX C IEJIbI0 MOJYyUYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BaTh OMOJOTHYECKHE 3HAHUS IS
pemIeHus mMpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHWE IIEHHOCTU HAyYHOH NEATEebHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO NEATETFHOCTh HHINBUAYAIHHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHNI0, K aKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OHWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHble pe3yJIbTaThl OCBOSHUSI y4eOHOTo mpenmera «bruomorus»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIE MOHSTHS, OTPaKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHUHBI MHUpa H CHeNU(PUKYy METOJOB TIO3HAHUS,
WCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBIICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIH (akT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIEIOBaHNE,  HAONIOIeHWEe, W3MEpPEeHHe, OKCIEPUMEHT ©  JIPYTHX),
yHUBEpCAJIbHbIE Yy4eOHble JeHcTBUs (TIO3HABaTeJIbHbIE, KOMMYHHUKATHBHBIE,
PEryJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue GbyHKUIMOHATBHOU
IPaMOTHOCTH ¥  COITMAIBHOW KOMIETEHIIMU OOYyYarolmuxcsi, CIHOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXTUCIUTUIMHAPHBIE,
MHPOBO33pEHUYECKAE 3HAHWS W yHUBEpPCAIbHBIC ydeOHbIC JICHCTBHS B

MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.



MertanpeameTHble pe3ybTaTbl OCBOEHHUS IPOTPaMMBbl CPEIHEro OOIIEro
o0pa30BaHUs IOJKHBI OTPaXKaTh:

OBiageHue  yHHBEPCAJIbHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
NEeHCTBUSAMM:

1) 0a30Bble JJOrHYecKHe IeCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh M aAKTYaJM3UpPOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUN NPHUEMBI JIOTHYECKOTO MBILIICHUS
(ananuza, cuHTE3a, CpaBHEHMUSI, KJIacCU(pUKAIINKN, 0000IIEHNS ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIIETATh UX XapaKTEPHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

OTIpENIENIATh TENN JCATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH UX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTH C TIOCTABIIEHHBIMU LESIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE TOHATHS ISl OOBsCHEHUS (PAKTOB U SIBJICHUMN
KUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE paCCYXIeHHUS (MHIYKTUBHBIC, JCTyKTHUBHBIC, IIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

OPUMEHSATh  CXEMHO-MOJIEJIbHBIE  CpEICTBa  JJIA  HPEJCTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUWN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MNPOTUBOPEUMH  Pa3HOrO0  pOJAA,  BBISIBJICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IUJIAH PEIIEHUs MPOOJIEMbl ¢ YUYETOM aHAIM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B  JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yIbTATOB LIEJISIM, OIICHUBATH PUCKHU MOCJIE/ICTBUMA JIEATEILHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSX PEAIbHOIO,
BUPTYAJILHOTO 1 KOMOWHUPOBAHHOTO B3aMMOICHCTBHS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHHUEC ITPH PCIICHUHN JKU3HCHHBIX Hp06JI€M.



2) 0a3oBbI€e HCCI€eI0BaATEIbCKUE T1eHCTBHUSA:

BJIaICTh HaBBIKaMH y4eOHO-HCCIIeI0BATEIHCKOM u MIPOCKTHOMN
NeSATeNIbHOCTH, HABBIKAMH pa3pelieHus npoosieM, CoCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMS;

UCIIOIb30BaTh PA3JIMYHBICE BHUABI JEATEIBHOCTA IO TMOJYYEHUIO HOBOTO
3HAHMS, €T0 HWHTEpPHpeTaluH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTyaIUsX, B TOM YHUCJIE IPU CO3JaHUN YUCOHBIX U COIMATIBLHBIX MPOCKTOB,;

dbopMHUpOBATH HAYYHBINA TUIT MBIITUICHHS, BIaI€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMU;

CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHbIE 3aJayd B 00pa30BaTEIbHOU
NESATENbHOCTU U )KU3HEHHBIX CUTYaIUAX;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M U AaKTyaJIu3MpOBATh 3ajady,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHHs, HAXOJIUTh apryMEHThI ISl J10Ka3aTesIbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IIOJYYCHHBIE B XOJI€ pEIICHUS 3aJlaud Pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh 1I€JICHANIPABICHHBIA MOUCK MEPEHOCA CPEJICTB U CIOCOOOB
NercTBUS B MPOGECCUOHAIBHYIO CPEIy;

yMETh NMEPEHOCUTH 3HAHMS B TMO3HABATEIBHYIO U IMPAKTUYECKYIO 00JacTH
KUZHEAECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OpUrMHAIbHBIE MOAXO/bl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOITYyCKAIOIINE aJTbTEPHATUBHBIC PEIICHUSI.

3) padora ¢ uHpopManHe:

OpHUEHTHUPOBAThCS B PA3NUYHBIX HMCTOYHUKAX uWHMOpmarmu (TEKcTe

y4eOHOro 1nocoOus, HayYHO-MIOMYJIIPHOM JIuTepaType, OMOJOTHYECKHUX CIOBapsX U



CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
MH(POPMAIUIO Pa3IUYHbIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKH OLICHUBATD
€€ T0CTOBEPHOCTh U HEMTPOTHUBOPEYUBOCTH;

(GopMyIUpOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHbIE METOIbI MPH TMOUCKE U
otbope Ouosorndeckoi MHGOpMaLUKM, HEOOXOIUMOM JJIsl BBIMOJHEHUS! YU€OHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYpPYy aKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  IpeICTaBICHUS
Oounonornyeckor uHpopmauu (cxeMbl, rpauku, TUarpaMmbl, TaOJIULbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBe CpeAcTBa Mpu paboTe ¢
OMOJOrMYeckod HHQPOpMalUe: NPUMEHATh XHUMHUYECKHE, (U3UUYECKUE H
MaTeMaTUYECKUe 3HAKU U CUMBOJIBL, (OpMyIbl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHME  CpEACTBA
HaIJIAIHOCTH;

BJa/JeTh  HABbIKAMU  paclO3HAaBaHMs M 3alIMThl  MHpOpMaLuW,
MH(}OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiageHne yHMBepCaIbHBIMH KOMMYHUKATHBHBIMH A€ CTBUSIMH:

1) o01enmne:

OCYLIECTBJISATh KOMMYHHKAllMd BO BceX cdepax KU3HH, AaKTUBHO
y4acTBOBaTb B JUAJIOr€ WIM JUCKYCCHUM IO CYILECTBY OOCYXJaeMOHl TeMbI
(yMeHue 3a/1aBaTh BONPOCHI, BHICKA3bIBaTh CYXKICHUS OTHOCUTEIHHO BBITTOJIHEHUS
IpeajiaraeMou 3aa4y, y4YUThIBaTh HHTEPECHI U COINIACOBAHHOCTD MO3ULIANA JPYTUX
YYaCTHUKOB JAMAJIOTa WIN JUCKYCCHUH);

pacno3HaBaTh HEBEpPOAIbHBIE CPEACTBA OOIICHMS, NMOHUMAaTh 3HAYECHHE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaluil,

YMCETb CMATYATb KOH(l)J'II/IKTBI H BECTHU IIEPECTOBOPELI;



BIAJICTh PA3TUYHBIMU CIIOCOOAMU OOIICHUS W B3aMMOJICHCTBHS, TOHUMATh
HaAMEPEHUS JIPYTUX JIIOJCH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOKO TOYKY 3PEHUSI C MCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHUMATh M UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U UHANBUYaIbHON
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JECUCTBUI C y4&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh €M COBMECTHOW JI€ATEJIbHOCTH, OPraHU30BbIBaThH U
KOOPJAMHUPOBATH JIEUCTBUS IO €€ JIOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacrpenensTh pojd C Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIQJa W KaXKIOTO YYacTHHMKAa KOMaHJbl B
001Ut pe3ysabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE IPOEKThI, OLEHUBATh HUJEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMIOBEJICHUE B Pa3JIMYHbBIX
CUTYaIUsX, IPOSIBIISATh TBOPYECTBO U BOOOpakeHUE, ObITh HMHUITUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMY JAeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [IJI BBISBJICHHUS TPOOJIEM U UX
pEelIeHU B )KU3HEHHBIX U YYEOHBIX CUTyalUAX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHWHA I1EJIEBbIE U CMBICIOBbBIC
YCTAHOBKHM B CBOMX JCHCTBUSIX W MOCTYIKaX MO OTHOIIECHUIO K KUBOW MPUPOJIE,

CBOCMY 340POBbBIO 1 3JIOPOBBIO OKPYIKAIOIINX,



CaMOCTOSITENIbHO OCYILIECTBIIATH MMO3HABATEIbHYIO JIEATEIIbHOCTD, BBISBIISIThH
npo0sieMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEILHOM
NESATeNIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATENILHO COCTAaBJATh IUIAH PEIIEHUS TPOOJIeMbl C  y4ETOM
HMMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JieNiaTh OCO3HAHHBIN BHIOOP, ApIYMEHTUPOBAThH €0, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHMIO M MPOSBICHUIO LIMPOKOW ASPYIULUU B
pa3HBIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM 0OOpa30BaTENBHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TO3HABATENbHON  pedJekcuu Kak  OCO3HAHUS
COBEpIIAEMBIX JICMUCTBUA M MBICIHUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBAHMM, MCIOJb30BaTh NPUEMBI pe(IIEKCUU JUIsl OLIEHKUM CHTyaluHd, BbIOOpa
BEPHOT'O PELLIEHUS;

yMETh OIIEHUBaTh PUCKHM U CBOCBPEMEHHO NPUHUMATh PEIICHUS] MO HUX
CHIKEHHUIO;

NPUHAMATh MOTHBBI M apryMEHTbl JPYyTMX MpPH aHaJIUu3€ pe3yJbTaTOB
NeSITENbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

NPUHUMATh ce0sl, MIOHUMAas CBOM HEJIOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JIPYyTMX MpHU aHaIU3€ pPe3yJbTaTOB
NeSATEeNbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYrUX HA OIIUOKH;



pa3BUBAaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULIUH JPYrOro Y€J0BEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTaThl OcBOoeHUA mporpammbl COO no Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue A yuedHoro npeamera «buomorus
Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETALIUU U
peoOpa30BaHUI0 3HAHMM, BUABI IEATEIbHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMUHBIX YUYEOHBIX CUTYyallUsiX, a TaKKe B pEasIbHbIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHbIX C Ouoisiorueil. B mporpamme mnpeameTHbie
pe3yJIbTaThl MPEICTaBICHbI 10 TOaM 00yUYeHHUs.

[TpenmeTHbIE pe3ysbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa M HAay4YHOTO MHMPOBO33PEHHMS, O BKJIAJAE POCCUHCKUX W
3apyOeXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJOTHH, (DPYHKIIMOHAIBLHOU
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PAaCKpbIBAaTh COJEpKaHUE OMOJOTHYECKUX TEPMHHOB U TOHSATHI:
KHU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BelIeCTB M IpeBpalleHue
SHEPrumn), TOMEOCTa3 (caMoperyJssiuus), YpOBHEBAasI OpraHu3alusl )KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHNE (PENPOIYKLHSA), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHasi,
MYTAallMOHHAsl, IIEHTpajbHas JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u yueHus (0 HeHTpax MHOrooOpasusi u
MIPOUCXOKJECHUS KyJIbTYpHbIX pacTtenuil H. M. BaBuiioBa), onpenensars rpaHULbI
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BJIaJETh METOJAMHU HAYYHOI'O [TO3HAHUA B OMOJIOTMU: HAOJIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, IIPOLIECCOB M SIBJICHHUW, OPraHMU3allldsl U IPOBEICHHE

OHOJIOTMYECKOTO 9KCIICPpUMCHTA, BBIABHKCHHUC THUITOTE3HI, BBISIBJICHHUC



3aBUCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYUHAMHU, OOBSICHEHHE IOJYyYEHHBIX
pe3yJIbTaTOB, MCHOJIb30BAaHHBIX HAYUHBIX TMOHSATHI, TEOPUM U 3aKOHOB, YMEHHE
JIeJ1aTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIETATH CYIIECTBEHHBIE TPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT U
AYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BELIECTB U IMPEBpAIICHUS] PHEPIrUu B KIETKe, (POTOCUHTE3A,
IUIACTUYECKOTO0 M DJHEPreTUYecKkoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, WHAUBUIYAJIBHOIO pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHSATH MOJYYEHHbIE 3HAHUS JJIs1 OObSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, JUISl IPUHATHSA NMPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C LETbl0 olOecreyeHus OE30MacHOCTH CBOETO 3JI0POBbS U 370POBBS
OKPY KaIOILUX JIOEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOJHON cpefe, MOHMMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JIOCTHIKEHUI
COBpEMEHHOW  Oumojorun W OMOTEXHOJNOTMH  JUIsI  pPalMOHAIBHOTO
IPUPOAOIIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TEHETHYECKHE 3aJayl Ha MOHO- H
AUTMOPUHOE CKPELIMBAHUE, CLEIUIEHHOE HAaclIeJJOBAaHUE, COCTABIISITh CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS I NPEJICKa3aHus HACIEIOBAaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHUE BBINOJHATH J1a00paTopHble U MpaKTUYECKHUe paboThl, COOJIOIATH
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000pYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(OpMALHIO
OMOJIOTUYECKOTO  COJEP)KAHMs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MacCOBOM MH(pOpPMAIMU, HAYYHO-TIOMYJIApHbIE
MaTepuaibl), TUUYECKHE acCHEKThl COBPEMEHHBIX HCCIEOBaHUM B OHOJIOTHUH,

MEJHIHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011as 6MOIOTHYECKYI0 MH(POPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JI30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSI yueOHOTO mpeameta «buonorusy 6 11
Kjlacce JOJIKHBI OTPaXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJIOTHUH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KApTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKIJIAJIE POCCHUHCKHX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOruu, (PyHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PACKPBIBATH COAEpPKAHWE OMOJOTMYECKHX TEPMHHOB M TMOHSATHM:
BU/I, TIOMYJISAIINS, TeHO(MOH I, IBOJIONHNS, ABIKYITUE CUIIBI ((PAKTOPHI) IBOIIOINH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PAKTOPHI,
ADKOCHUCTEMA, MPOJYUEHTH, KOHCYMEHTBI, PpPEAYyLUEHThl, MU [UTaAHUS,
HKOJIOTHYECKas Mupamua, OMoreoleHos3, onocdepa;

yMEHUE Wu3jaratb OHOJOTHUYECKHEe Teopuu (IBOJIOIMOHHAS Teopust Y.
JlapBrHA, CHHTETHYECKAasi TEOpHsl DHBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHBIX HaIlpaBJICHUN U
nyteit sBomonuu A. H. CesepuoBa, yuenus o 6uochepe B. M. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI NX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHUE BJIaJIeTh METOJaMHU HAyYHOT'O MTO3HAHUS B OMOJIOTMU: HAOJIOIEHUE U
ONMMCAHUE MUBBIX CHUCTEM, MPOLECCOB M SABJICHHUM, OpraHU3allds W IPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y MCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJYYCHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHUE
JIeJIaTh BHIBOJII HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS] OHOJOTHUECKUX
OOBEKTOB: BHUJOB, TMOMYJAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,

6I/IOFCOHCH030B H O3KOCHUCTEM, 0COOEHHOCTH IMpOIECCCOB! HaCJIeACTBCHHOU



M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000PA30BaHMS, MPHCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHS OKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, IEepeHoca
BCIIECTB W TIOTOKA DHEPTHH B HKOCHUCTEMAax, AHTPOTOTEHHBIX HW3MCHCHHWH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYyroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

yMEHUE MPUMCHSATH MOJIYYCHHBIC 3HAHUS JJII OOBSICHCHUS OMOJIOTHUYECKHUX
NPOIIECCOB U SIBJICHUH, JUISI MPUHSATHS MPAKTUYECKUX PEIICHUA B TIOBCEIHEBHOM
KU3HU C IeTbl0 oOecredeHus OE30MacHOCTH CBOETO 3JI0POBbS W 370POBBS
OKPYKAIOIIUX JIOJIEH, COOMI0IEHNST HOPM IPAMOTHOTO TOBEJICHUS B OKPYIKAIOIICH
NPUPOAHON Cpele, MOHMMaHUE HEOOXOJWMOCTH HCIOIb30BAHUS JTOCTHXKCHHIM
COBPEMEHHOW OMOJIOTUH JIJIs1 PAallMOHATFHOTO MPUPOAOIOIB30BAHNUS;

YMEHHUE PEeIIaTh AIEMEHTApHbIE OMOJIOTUYECKUE 3a/1a4l, COCTABIIATH CXEMBI
MepeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (L€ MUTAHUS);

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE U NpPaKTUYECKHUE pPabOThl, COOJIOIATH
paBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TJ00AlbHBIE  HKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOIEHUS,
000011ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

HCII0JIb30BaTh MOHSATUMHBIN alirapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIEeKTPOHHBbIE
Ne HanmeHoBaHue pa3fgejioB M TeM (uu¢posbie)
n/n MPOrpamMmabl Bcero Koutpoaehbt | Mpakriyeckue oOpa3oBaresibHbIC
e padoTbl padoThI pecypes
bubnuoreka K
! brororus Kax ayka 2 05 https://m.edsoo.ru/7f4 11;[2092
2 JKuBbI€ CHCTEMBI M KX OpraHU3AIUS 1 Brbmmoreia HOK
https://m.edsoo.ru/7f41¢292
3 XWMUYECKHM COCTaB W CTPOCHHE 3 1 bubnuoreka [HOK
KJIETKU https://m.edsoo.ru/7f41¢292
bubnuoreka OK
4 PKH3HENeATEHHOCTD KISTKH 6 https://m.edsoo.ru/7f4 112:1292
5 PazmMHOXEHHE W WHIMBUIYaJIbHOE 5 1 bubGanoreka [HOK
pa3BUTHE OPTAHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTs U M3MEHUYHMBOCTDH 3 15 bubnuoreka [HOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekuusi  opraHu3mMoB.  OCHOBBI 3 bubnuoreka [HOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubamotexa LOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB TIO 34 0 4
ITPOT'PAMME




11 KITACC

Ne i/m

HaunmeHoBaHue pa3jesioB M TeM
NMPOrpaMMbl

Koaun4yecTBO yacoB

Bcero

KonTpoJbHbie
padoThI

IIpakT4eckue
padoThI

DJIEKTPOHHBbIE
(uu¢posrbie)
oOpa3oBare/ibHbIE

pecypchbl

DBOJIOIIMOHHASA OUOJIOTUS

bubnuoreka [HOK

http
s://m.edsoo.ru/7f41cc74

Bo3HuKHOBEHHE U pa3BUTUE KU3HU
Ha 3emiie

0.5

bubnmoreka I[HOK

http
s://m.edsoo.ru/7f41cc74

Opranu3mbl U OKpyXkarolas cpeaa

bubnmoreka I[HOK

http
s://m.edsoo.ru/7f41cc74

CooOmrectBa u
CUCTEMBI

OKOJIOTHYCCKUEC

bubiauoreka

http
s://m.edsoo.ru/7f41cc74

110K

PesepBHOE Bpems

bubmmoreka [HOK

http
s://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB TIIO
[TPOI'PAMME

34

2.5




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTaTa

IIpoBepsieMble mNpeAMeTHbIE Pe3yJbTAThl OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbl CpeHEero 001ero
o0pa3oBaHusl

CpopMUpOBaHHOCTh 3HAHMK O MECTE€ M POJIM OHUOJIOTUU B
CUCTEME  Hay4yHOTO 3HAHMUSI  €CTECTBEHHBIX  HayK, B
(GbOopMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa ¥ HAy4YHOTO MHPOBO33PEHHUS; O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHUU;
(GYHKIMOHAIBHOM TPaMOTHOCTH 4YeJIOBEKa I pElICHUs
YKU3HEHHBIX 337124

YMeHue packpbiBaTh COAEPKAHUE OMOJIOTMUECKUX TEPMUHOB U
MOHSATUM: JKU3Hb, KJIETKA, OpraHu3M; meTradboiu3M (oOMeH
BEIIIECTB u peBpalleHue HHEPTUN), roMeocTas
(camoperymsiiusi), YpOBHEBas OpTraHU3alUs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHNE  (pEenpOoAyKLMsI), HaclIeJCTBEHHOCTD,
M3MEHYMBOCTb, POCT U Pa3BUTHUE

YMenue wu3naraTh Ouojoruueckue Teopu  (KJIETOYHAs,
XpOMOCOMHasi, MyTtarmoHHas), 3akoHel (I. Menngens, T.
Moprana, H.W1. BaBunosa) u y4uenus (0 ieHTpax MHOT00Opasus
U TPOUCXOXKJCHHS KyIbTypHbIX pactennii H.M. Bauiosa),
ONPEAEIATh I'PAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJIaMU HAyYHOTO TIO3HAHHUS B OHMOJOTHH
(HaOmOJIeHNEe W ONUCAaHUE MKUBBIX CHCTEM, MPOLECCOB U
SBIICHUI; OpraHu3anus ¥ TMpOBeIeHHE OWOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIJIBIDKECHUE THITOTE3HI; BBISIBIICHUE
3aBHCUMOCTH MEXKIY UCCIEAYEMbIMU BEIMUMHAMU, OOBSICHEHHE
NOJYYEHHBIX  pEe3yJIbTaTOB,  HCIIOJB30BAaHHBIX  HAYYHBIX
HNOHATUN, TEOpPUH M 3aKOHOB; yMEHHE JeJaThb BbIBOJBI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB)

YMeHHe BBIICIATh CYIISCTBEHHBIC NMPU3HAKH BUPYCOB, KIIETOK
IPOKAPHOT M 3YKAPHOT, OJHOKJICTOUYHBIX W MHOTOKJICTOYHBIX
OpraHu3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIISCTB U
NPEBpAICHHS YHEPTHH B KJIETKE, (POTOCUHTE3a, TIIACTHIECKOTO
U JHEpPreTHyeckoro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OILIOIOTBOPEHUS, Pa3MHOKEHUS, WHIUBUAYATHHOTO Pa3BUTHS
opraHu3ma (OHTOreHe3)

YMeHue MMPUMCHATL TIMOJYYCHHBLIC 3HAHUWA OJIA 00BICHCHUS




OMOJIOTUYECKUX TPOLIECCOB U  SABJICHUM, [JISI TPUHATHS
MPAKTUYECKUX PEIICHUHA B MOBCEIHEBHOW XHU3HU B LEJAX
oOecrieueHrss OE30MaCHOCTH CBOETO 3JI0POBBbSI M 370POBBSA
OKpYXaloIUX  JIIOJIeH, COOJIIOEHUSI HOPM  TPaMOTHOTO
MOBEJICHUSA B OKPYXaILIEH IPUPOAHOM Cpeae; MOHUMAaHUE
HEOOXOIMMOCTH HCHOJIb30BAHUS JOCTHKEHU COBPEMEHHOMU
ouomorun ¥ OWMOTEXHOJOTMH I PALMOHAIBLHOTO
IPUPOIONIOJIB30BAHUS

YMeHue pemiath dJEMEHTApHbIC TEeHETHYECKHE 3aJayd  Ha
MOHO- W  JUTHOpHJIHOEC  CKpeIlMBaHWE,  CIEIJICHHOE
HacJieI0BaHuE; COCTaBJISITh CXEMBbI MOHOTHOPHTHOTO
CKpEIIMBaHUA IS MPEICKa3aHUsl HacCJeJOBAaHUS MPU3HAKOB Y
OPraHu3MOB

YMeHue BBIMOJTHATH JTA0OPATOPHBIE W MPAKTHUYECKUE PaboThI,
coOmro/1aTh MpaBuja Ipu padoTe ¢ yU4eOHBIM H JIa0OPaTOPHBIM
000py10BaHUEM

YMeHHe  KPUTHYSCKH OICHMBATh W  HMHTEPIPETHPOBATH
uHbOpPMAIUI0 OHOJIOTHYCCKOr0 COJCPIKAHUA, BKIIIOYAIOIIYIO
IICCBJOHAYYHbIC 3HAHHMS W3 pa3IUYHbIX HcTOouyHHKOB (CMU,
HAYYHO-TIOMYJISIPHBIE ~ MaTephaibl); JTHYCCKHE  ACHCKTHI
COBPEMCHHBIX  HCCICAOBAaHUH B  OWOJOTMH, MEIUIIMHE,
OMOTEXHOJIOTHHU

YMeHue co3maBaTh COOCTBEHHBIC IMHCHMEHHBIE U yCTHBIC
coobmieHusi, 0000mas Ouonornueckyro uHpopmanuoo U3
HECKOJIBKUX HMCTOYHUKOB, IpPaMOTHO UCIIOJIb30BATh
MOHSATUIHBIN anmapaTt OMoJoTUn

IIpoBepsieMble mnpeaMeTHbIe Pe3yJbTATbl OCBOCHHUS
OCHOBHOM 00pa3oBaTeJIbLHOM MPOrpaMMbl CpeHEro 00Iero
o0pa3oBaHust

ChopmMupoBaHHOCTh 3HAHMA O MECTE W POJH OHOJOTHU B
CUCTEME HAy4YHOrO0 3HAHWUSA  CCTECTBCHHBIX  HAyK, B
(hOpMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa U HAYYHOTO MHPOBO33PEHHS; O BKJAJE POCCHUHUCKUX H
3apyO0eKHBIX  yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH;
(GYHKIIMOHAIBHOM TPAMOTHOCTH 4YEJIOBEKAa IS  PCIICHHS
YKU3HEHHBIX 3a71a4

7

8

9

10

11 KUIIACC

Kon

NMPoBePsSIEMOro

pe3yJabTara

1

2

YMeHue packpbiBaTh COJAEPKaHUE OMOIOTMUECKUX TEPMUHOB H
MOHATUI: BUJ, TOMYJISAIUs, TEHO(DOH I, IBOJIOIMS, ABUKYIIHE
cwitbl ((akTOPHI) IBOIONHH, TPUCTOCOOJICHHOCTh OPTaHU3MOB,




BUI000pa30BaHUe, OSKOJIOTMYECKHE (HaKTOPhI, DKOCHCTEMA,
NPOAYIEHTBI, KOHCYMEHTBI, pEIAYLEHThI, I[N MUTaHUS,
HKOJIOTHYECKAsl UpamMua, OMoreoleHos, onocdepa

YMeHue wuznaraTb OWOJOTMYECKHME TEOPUHU (SBOJIOLIMOHHAS
teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHUS DBOJIOLIUH),
3aKOHBI U 3aKOHOMEPHOCTU (3apoabliieBoro cxojcrtsa K.M.
bapa, uepeaoBaHus TJIaBHBIX HANPABICHUN U MyTEH 3BOJIOLUU
A.H. CesepuoBa, yuenuss o Ouochepe B.M. Bepnaackoro),
ONPENEIIATh T'PAHULIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiaeTh METOJaMU HAay4YHOro TO3HAHUS B OHOJOTUU
(HaOnroleHHe W OINKCAaHUE JKMBBIX CHCTEM, IPOLECCOB U
SBJICHUI; OpraHu3auus M IPOBEIEHUE OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBIKECHUE TMIIOTE3BI; BBISIBJICHUE
3aBHCHUMOCTH MEXy MCCIeAyEMbIMU BETUUMHAMHU, OOBSICHEHHUE
IIOJIyYEHHBIX  pEe3yJIbTaTOB,  MCIIOJb30BAHHBIX  HAy4HBIX
NOHATHMA, TEOPUM M 3aKOHOB;, yMEHHE [eJaTh BBIBOJBI Ha
OCHOBAHMH MOJYYEHHBIX PE3YIbTATOB)

YMeHHe BBIICHATh CYIIECTBEHHBIC TPU3HAKH  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BUAOB, MOMYJSIUN, MPOAYLIEHTOB,
KOHCYMEHTOB, PpEIYyIIEHTOB, OHOTEOIEHO30B U JOKOCUCTEM;
OCOOEHHOCTH TPOIIECCOB  HACJEJACTBEHHOM HW3MEHYHMBOCTH,
€CTECTBEHHOTO otbopa, BHJI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHWU3MOB, JIEUCTBUSI DKOJIOTHUYECKUX
(GhakTOpOB Ha OPTAHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU
B DKOCHCTEMaX, aHTPOIOTCHHBIX WM3MEHEHUH B JKOCHCTEMax
CBOEU MECTHOCTHU, KPYrOBOPOTa BEIIECTB U OMOT€OXUMHYECKUX
IIUKJIOB B Onocdepe

YMeHue npuMeHSATh NOJIy4YEHHBbIE 3HAHUS A1 OOBSCHEHUS
OMOJIOTMYECKUX TPOIECCOB U SIBICHUW, IS TPUHATHA
NPAaKTHYECKUX PEIICHWH B TOBCEAHEBHOW JKM3HH B IETSAX
oOecrieyeHuss 0OE€30MaCHOCTH CBOETO 3/J0pPOBbS M 370POBBSA
OKpY)KaIOIIMX  JIIOAEH, COONMIOACHHS HOPM  TI'PaMOTHOIO
MOBEJICHUSI B OKPYXKAIOIIeH MPHUPOIHON Cpele; MOHUMaHHUE
HEOOXOJIMMOCTH HCIIOJIb30BaHUS JOCTIDKEHUH COBpPEMEHHOU
OMOJIOTHH JUISI PALIMOHAIILHOTO IPUPOAONOIH30BAHHUS

YMeHne pemarh D3JEMEHTapHBIE OWOJOTUYECKHE 3aJadyH,
COCTaBJISAITh CXEMbl MEPEHOCa BEHIECTB M DJHEPrUM B
AKocHCcTeMax (1IeNu MUTaHUsI)

YMeHue BBIMONHATH JIaOOpaTOpHbIE U MpaKTUYECKUuEe paldoTHhl,
coOr01aTh MpaBuja Ipu padoTe ¢ y4eOHBIM U JIa0OPaTOPHBIM
000pyI0BaHUEM

YMeHue KPUTHYCCKHU OLICHHUBATDb )41 HHTCPIPCTUPOBATH




UHPOPMAITUIO OHOJIOTUIECKOTO COJIEP’KaHUs, BKIIFOUYAIOITYTO
NICEB/IOHAYYHbIC 3HAHUSA W3 Pa3IMYHbIX HUCTOYHHKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepUalibl); paccMaTpUBaTh II100ATbHBIC
IKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHONIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO

10

YMeHue co3maBaTh COOCTBEHHBIC IHCHMEHHBIE U yCTHBIC
cooOuieHusi, 0000mas Ouosornueckyro uHpopmanuoo U3
HECKOJIBKMX UCTOYHHKOB, IPaMOTHO UCIIOJIb30BaTh
NOHSATUWHBIN anmapat OMOJOTUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA
10 KJIIACC

Kon | IlpoBepsieMmblil 3JIEMEHT COIEPKAHUS

1 buonorus kak Hayka

buonorus — Hayka o xuBoi npupoze. Pons Ouonorun B popMupoBaHuu

1.1 . "
COBPEMEHHOW Hay4YHOU KapTuHbI MUpa. Cuctema OMOJIOrHYeCKUX HaYK

Metonpl TO3HAHUS JKUBOW TpHUPOAbl (HAONIOJEHHE, SKCIEPUMEHT,
1.2 OIIMCaHUE, U3MEpEHHUE, KJaccuduxanusi, MOJEJIMPOBAHUE,
cTaTUCTHYecKas 00paboTKa TaHHBIX)

2 JKuBBIE CHCTEMBI U UX OpraHu3anusa

XKusbie cucteMpl (OHMOCHUCTEMBI) Kak MpPEeIMET H3y4YeHUs OUOJIOTHH.
CBoiicTBa OMOCUCTEM U MX pa3HOOOpasue

YpoBHM  opraHm3anuu  OMOCHCTEM:  MOJICKYJISIPHO-TEHETUYECKHM,
2.2 KJICTOYHBIM, OPraHU3MEHHBIN, NOMYJISIUOHHO-BUIOBOW, 3KOCHUCTEMHBIN,
onocdepHbIi

3 XHUMMYECKHUM COCTaB U CTPOCHUC KIICTKHU

XUMHUYECKAN COCTaB KIETKH. XUMHUYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPOd3JIEMEHThl. Boga u muHepanbHble BemiecTtBa. OyHKIMU BOABI U
MHUHEPAJIBHBIX BEIIECTB B KieTke. llommepkaHne OCMOTHYECKOTO
Oajanca

3.1

benku. CoctaB W cTpoeHHE O€IKOB. AMHMHOKHCIOTBI — MOHOMEPBI
0enkoB. HezaMeHHMbIE U 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKHACIOTHBIN
CocTaB. YPOBHM CTPYKTYypbl O€JIKOBOM MOJEKYJbl (TepBUYHAS,
BTOpPUYHAsA, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoMcTBa OenkoB. buonornueckue QyHKIIUU OETKOB.

depmeHTHl — Ouosoruueckue Karanuzatopsl. CtpoeHue ¢epmeHTa:
aKTUBHBIA  UEHTp, cyOcTtpaTHas cneuuduyHocTh. KodepMeHTHI.
Buramunsl. Oinnuust §epMEeHTOB OT HEOPTaHMYECKUX KaTaJIN3aTOPOB

3.2

VYrineBoawl: MOHOcaxapuabl (TJIOK03a, pubo3a W JE30KCHpu003a),
Jicaxapubl (caxapo3a, JaKTo3a) U MoJMcaxapuabl (Kpaxmall, TITUKOTEH,
[eJUTI0J103a). bronornueckre QyHKITUN YTIIEBOIOB.

Jlunuael: TpurMIepuasl, crepounbl, (Gochomunuasl. ['mapodunsHO-
runpodoOHbie cBolcTBa. bronornueckue ¢pynkimu munugos. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHJIOB KaK HCTOYHUKOB YHEPTUHU

3.3

Hyxnennoseie kucnorel: [JHK wm PHK. Hykmeotmaer — MoHOMEpHI
3.4 HyKJIeuHOBBIX KuclIOoT. Crtpoenne u ¢ynkuuun JIHK. Crpoenne u
bynkuuu PHK. AT®: ctpoenue u GyHKIUU

[uronoruss — Hayka o kierke. Kiierounasa teopus. Metoapl M3ydeHHs
KJIETOK

3.5




3.6

Knerka kak 1menoctHas skuBas cuctema. OOmue NpU3HAKU KIIETOK:
3aMKHyTas HapykHas MemOpana, mosiekynbl JIHK kak renermyeckuii
anmapar, CucTeMa CuHTe3a 0enka

3.7

Tunel KIETOK: 3yKapHOTHYECKass W mIpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI TMPOKAPHUOTUYECKOM KJIEeTKU. KierouHas creHka OaKTepui.
Crpoenue 3ykapuoTudecKor KiIeTKu. OCHOBHBIE OTJINYHUSA PACTUTEIIHLHOM,
’KUBOTHOM U rpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC,
ux ¢yHkuuu. Ilnazmatudeckas mMemOpaHa, €€ CBOMCTBA U (DYHKIUH.
[urorazma u e€ opranouabl. OnHOMEMOpaHHBIE OpPraHOWJIBI KIJICTKH:
supomnasmarudeckas cerb (OIIC), ammapar [oabaxu, JTHU30COMBI.
[TonyaBTOHOMHBIE  OpPraHOUALI  KJIETKW: MUTOXOHAPHUM, IIJIACTHIBI.
[IpoucxoxaeHue  MUTOXOHAPUA W IUIACTHA.  Buasl  T1acTwi.
HemeMOpaHHble OpraHouabl KJIETKH: PpUOOCOMBI, KIJIETOUHBIM IIEHTP,
PECHUYKH, )XTYTUKU. DYHKIIMH OPraHOUJ0B KJIETKU. BKItoueHus

3.9

SAnpo — perymaropHeii ueHTtp Kietku. CrpoeHue sapa: saepHas
000J104Ka, KapuoIia3mMa, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BENIECTB B KJIETKE

X(PISHGI[GHTGJ’IBHOCTL KJICTKH

4.1

OOmeH BemiecTB, WM MeETa00IU3M. AcCUMWIALMS (TJIACTUYECKUN
oOMEH) U JUCCUMWIIISIUS (PHEPreTuueckuid oOMEH) — JIBE€ CTOPOHBI
€IMHOrO Tpoliecca MeTabonu3ma. Tumnbsl 0OMeHa BelecTB: aBTOTPO(PHBIN
u rerepoTpodHsiif. Posib hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUU
DHEPTUU B KIIETKE

4.2

®orocunte3. CBeroBas M TeMmHOBas ¢a3bl (orocuHTe3a. Peaknuun
¢dotocunreza. DPpdekTuBHOCTh (HOTOCHHTE3a. 3HA4YeHHE (HOTOCHHTE3A
JUIS SKM3HM Ha 3emuie. BnusHue ycnoBwid cpeapl Ha (OTOCHUHTE3 U
CTIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.
XeMocHHTe3. XEMOCUHTE3UpYIoLUe OakTepun. 3HAUEHUE XEMOCHUHTE3a
JUISL )KU3HU Ha 3emiie

4.3

DHepreTHueckrii 0OMEH B KJIeTKe. PaciernieHue BemecTB, BBIJACICHHE U
aKKyMyJIMPOBaHHE JHEPTUU B KIIETKE. DTallbl YJHEPTETUIECKOT0 OOMEHa.
I'mukomus. bBpokenne u ero Buabsl. KuciopomHoe OKHCICHHE, WIIH
KJIETOYHOE JipIxaHue. IO PEeKTUBHOCTh YHEPreTUYECKOr0 0OMEeHa

4.4

Peakiuun matpuuHoro cuHres3a. l'enernueckas uHpopmaums u JIHK.
Peanuzauus renernyeckoil HHpopMaluu B Kietke. ['eHeTnueckuilt koa u
ero corcrBa. Tpanckpunuus — Matpuunbiil cuHTe3 PHK. Tpancmsamus —
ouocuntTe3 Oenka. KomaupoBanue amuHOKUCIOT. Pons pubocoMm B
ouocuHTe3e Oerka

4.5

Hexnetounsie Gopmbl KM3HH — BUPYCHI. VICTOpHUS OTKPBITHS BUPYCOB
(AN. VBanoBckuii). OcOOEHHOCTH CTPOCHMSI M >KU3HEACSITEIbHOCTH




BUpycoB. bakrtepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEJIOBEKa,
BbI3bIBaeMble BuUpycamu. Bupyc mmmyHonedunura yenoreka (BHUY) —
Bo3Oyautens CIIM/la. Ilpodwunaktuka pacnpoCTpaHEHUS BHUPYCHBIX
3a0o0JieBaHUM

Pa3MHOXEHHE N HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Kietounblii MK, UK KU3HEHHBIM UK KiIeTku. MHTepdaza u Mutos.
[Tpomecchl, mporekaromme B wuHTepdaze. Pemnukanus — peaxuus
matpuuHoro cunre3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HaOOP
— KapuoTun. [IuniaougHbli U TaIIOMAHBIA XPOMOCOMHBIE HaOOpBI.
XpoMaTupl. [{uTonornueckue OCHOBBI Pa3MHOXKEHUS 17}
VH/IMBUIYaJIbHOT'O Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu murtosa. [Ipoueccel, npoucxoasmme
Ha Pa3HbIX CTaMIX MUTO3a. bHOJIOrMYECKU CMBICI MUTO3a

5.2

@opMbl pa3MHOKEHUST OpPraHU3MOB: Oecrojoe u ToyioBoe. Bujsl
Oecrnojoro pa3MHOXKEHUS: JIEJIEHUE HAJBOE, I[OYKOBAaHHUE OJIHO- U
MHOTOKJIETOYHBIX, CIIOpOOOpa30BAHKME, BETETAaTUBHOE PpPa3MHOKEHHUE.
M ckyccTBEHHOE KIIOHUPOBAHKME OPTaHU3MOB, €r0 3HaYEHUE JJIs CEeJIEKIUU
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[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIIOJIOrO.

Meiio3. Craguu mero3sa. [Iporeccsl, npoucxoasume Ha CTaausIX Meo3a.
IToBenenue xpomocoM B Meio3e. Kpoccunroep. buosiornueckuii cMbICI
Y 3Ha4YeHHuEe Melo3a
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["amerorenes — mporecc 00pa3oBaHUs IMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBbIE XKene3pl: CEMEHHUKH M SMYHUKU. OOpa3oBaHUE U DPA3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u, SHIEKIIETKa) — CIEPMAaTOreHe3
n ooreHe3. OCOOEHHOCTH CTPOEHUs SAMIEKIETOK W CHEPMaTO30MJIOB.
OmnonorBopenue. [lapreHorenes

5.5

NunuBuayanbHoe pa3BUTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE
(amOpuorenes). Jtanbl 3MOPUOHAIBHOIO PA3BUTHS y IMO3BOHOYHBIX
KUBOTHBIX: npoOseHue, racTpyJssius, OpraHoreHes.
[TocTamOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHSL:
npsMoe, HemnpsaAMoe (IMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE
OpraHu3MOB; (PaKTOpbI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOICTBA.
Poct u pa3Butue pacteHuii. OHTOreHe3 IIBETKOBOI'O PacTeHUs: CTPOEHHUE
CEMEHHU, CTaJINM PA3BUTHS

HEICJ'ICI[CTBGHHOCTB 1 NBMCHYMBOCTb OPraHM3MOB

6.1

IIpenmer u 3amaum reHeTWKd. Mctopusi pa3sBUTHS T€HETHKH. Bxian
POCCHIMCKUX M 3apyOCKHBIX YYEHBIX B Pa3BUTHE TEHETUKU. MeTompbl
TF€HETUKU (TUOPUAOIOTHYECKUN, IUTOTCHETUYECKHUM, MOJEKYISPHO-
reHeTndeckuii). OCHOBHBIE TEHETHYECKHE TMOHATHUS. [eHeTmdeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKPEIIMBAHUN

6.2

3aKOHOMepHOCTI/I HaCJICAOBAHM: ITPHU3HAKOB, YCTAHOBJICHHEIC I




Mengenem. MoHOruOpugHOE CKpelIMBaHuE. 3aKOH eJuHO00pa3us
ruOpusoB TEepBOro TMokojieHus. [lpaBuno poOMUHHMpOBaHUA. 3aKOH
pacuieruieHuss npu3HakoB. l'mmore3a wyucrorsl ramer. IlomHoe w
HEIOJIHOE JIOMUHUPOBAHUE.

JuruOpugHoe CKpemmuBaHue. 3aKOH HE3aBUCHMOTO HACJIEeIOBaHUS
npu3HakoB. [luToreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKPEITUBAHUA.
AHanmsupylomee CkpemuBaHue. lcronp3oBaHME — aHAIM3HMPYIOIIETO
CKpeIMBaHUs JJIsl ONPEeIeJICHHs] TeHOTHIA 0CO0U

6.3

CuernieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HACJIEIOBAaHUIO T'€HOB. HapylleHue cueluleHHs I'€HOB B
pe3yabpTare KpOoCCHUHIoBepa. XpOMOCOMHAsl TEOpHUs HACIIEICTBEHHOCTH.
['eHeTnueckue KapTsl.

['enernka mnona. XpOMOCOMHOE OIpEAeNIeHHE Ioyia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble M reTeporaMeTHbIE OPTaHU3MBI.
HacnenoBanne npu3HaKkoB, CUEIIEHHBIX C MOJIOM

6.4

WN3meHunBOCTb.  Bmapl  M3MEHYMBOCTH:  HEHACIEACTBEHHAas WU
HacleACTBeHHasA. Posb cpelbl B HEHACHEACTBEHHOW W3MEHUYHBOCTH.
XapakTepucTuka MOJIU(PUKAIIMOHHON H3MEHUYMBOCTH. BapuanmoHHbII
psnl W BapuauMoHHas  KpuBasg. Hopma peakuuum — npu3HaKa.
KonnuecTBeHHbIE M KAYECTBEHHBIE MMPU3HAKM M UX HOPMA PEAKLIHH.
CpoiicTBa MOJU(DUKAIIMOHHONW U3MEHUYUBOCTH

6.5

HacnencTBenHas, iy reHOTUNMYECKast, 3MEeHYMBOCTh. KoMOnHaTHBHAS
W3MEHYMBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMBOCTU.  MyTannmoHHass  u3MeH4YMBOCTh.  Kiaccudukarus
MyTallAi: TEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacTorTa M HNPUYUHBI
MyTanuil. MyTtareHHble (akTopbpl. 3aKOH TOMOJIOTMYECKHX pSJI0B B
HacaeacTseHHou n3menunBocty H.M. BaBunosa

6.6

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METObl T€HETUKH
YyeJIOBEKA:  TIeHeaJOrHMYecKhii, OJIM3HEIOBBIM, IIMTONCHESTHYECKHUH,
OMOXUMUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHnHOE
oTnpeiesiCHHE TrE€HOTHIA! MOJITHOTEHOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIMPOBAaHWE, B TOM 4yucie ¢ nomombto [II{P-anamusa.
HacnencrBennbie 3abojieBaHusI 4esOBEKAa: T'€HHbIC OOJIe3HH, OOJIE3HU C
HACJIEICTBEHHOW MPeapaclo0oKeHHOCTbI0, XPOMOCOMHBIE OOJIE3HHU.
ComaTtuyeckue v TeHepaTuBHbIE MyTaluu. [IpuHIUIIBI 310pOBOTO 00pasza
KU3HU, JUATHOCTUKH, TNPOMUIAKTUKH U JICYCHHUS] TEHETHUYECKHX
Oone3neli. MeOUKO-TEHETHUYECKOE  KOHCYJIbTUpPOBaHUE.  3HAUYCHUE
MEJIUIIMHCKOW T€HETUKH B MPEAOTBPAIICHUU U JICUEHUU T€HETHYECKUX
3a00J1€BaHUI YeJIOBEKa

Cenekius opraan3mMoB. OCHOBBI OMOTEXHOJOTUH

Cenexkuusi Kak Hayka M TpouecC. 3apoKACHUE CEIEeKUUH U
noMectukauus. Yuenue H.J. BaBuioBa 0 IeHTpax DPOUCXOXKACHUS U




MHOTO00pa3usi  KyJbTYpHBIX pacTeHuil. LleHTpbl mpoucxoxaeHus
JIOMaIHUX XUBOTHBIX. CopT, MOpoja, TaMM

CoBpeMEHHBIE METOIBI CEJIIEKIMU. MacCOBbIM W HWHIAWBUAYAIbHBIN
oTOOpHl B CEJEKIIMU pacTeHUil u KUBOTHBIX. OIlIEHKAa JKCTEepbepa.
brnuzkopoacTBeHHOE CKpeluBaHue — UHOpuauHr. Yucras JTUHUS.
CkpemuBanue 4YHUCTBHIX JUHUK. [eTepo3uc, wiam THOpUIHAS CUIIA.
Hepoacteennoe CKpELIUBaHUE — ayTOPUJIUHT. Otnanéunas
rubpuamnzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M IOJy4YCHHE
MOJIUTUIONIOB.  JIOCTMKEHUS  CEJIEKIIMA pPAacCTeHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB

7.2

buotexHon0rHs Kak OTpacib NpOU3BOACTBA. ' €HHAs MH)KEHEpHs. DTallbl
co3ganusi pexkoMmOuHanTtHOM JIHK w© TpaHcreHHbIX opraHu3MoB.
Knerounas wunxeHepus. Kierounesle KyJbTypbl. MUKpPOKIOHAIBHOE
pasMHOXeHue  pacteHnil.  KinoHupoBaHue  BBICOKOIPOMYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OJKOJOTUYECKHE U ITHUUYECKHE
npobiembl. MO — reHeTrdecku Mo IuUIIMPOBAHHBIE OPTAaHU3MBbI

7.3

11 KIIACC

Kon | IIpoBepsieMblil 3JIEMEHT COAEPKAHUS

1 DBOJIIOIIMOHHAST OMOJIOTHS

DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHUH.

CuzerenbcTBa 3BOMIONMU. [laieoHTOIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJOB B IMaJlCOHTOJIOTMYECKOM JIETOMUCU, TEePEXOIHbIC
¢dopmbl. buoreorpaduueckue: cxoAcTBO M pasznuuue ¢ayH u Qiop
MaTEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOACTBA M Pa3IUUMs

1.1
SMOPHUOHOB pa3HbIX BUJIOB [TI03BOHOYHBIX. CpaBHUTENBHO-
AHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTMYHbIE, pPYAUMEHTapHbIC
OpTraHshl, aTaBU3MBI. MounekynspHO-OMOXUMHYECKHE: CXOJICTBO

MCXaHM3MOB HACJICACTBCHHOCTH M OCHOBHBIX METa00JINIECKUX HYTGI\/JI y
BCCX OPraHM3MOB

OpomonmonHas teopuss Y. [lapBuna. [Ipennocbuikn BO3HUKHOBEHUS
JapBuHU3Ma. J[ByoKymue Cuwibl 3BOMOLIMM  BUIOB 1o JlapBuHY
1.2 (M30BITOYHOE  pa3MHOXKEHHE  IPU  OTPAaHUYEHHOCTH  PECYpCOB,
HeolpenenéHHas ~ M3MEHYUMBOCTb, Oopb0a  3a  CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Cunrernueckast Teopust 3Bomonuu (CTD) u OCHOBHBIE €€ TOJIOKEHUS.

1.3
Muxkposposorus. [Tonmynsiuys Kak e TMHUIA BUJIA U DBOJIIOIIUU

1.4 JBwxymue cwibl  ((akToOphl) OSBOJIONWHA  BUIOB B MPUPOJIE.
MyTallMOHHBIH ~ Tpouecc M KOMOMHATHBHAsi  W3MEHUYUBOCTb.
[lonynsaunoHHble BOJAHBI W jpedd reHoB. M3onsuus W Murpanus.




EcrectBennblii 0TOOp — HampaBiswomui (pakrtop 3BomronUA. DopMbI
€CTECTBEHHOT'0 0TOOpA.

[Ipucnoco6eHHOCTh OPraHU3MOB KaK Pe3yJbTaT 3BOdIONMU. [Ipumepsl
PHUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpd 036l M UTNOATATITAIIHH.

Bun wu BumooOpazoBanume. Kpurepuum Buma. OcHOBHbIE (HOPMBI
BUJ1000pa30BaHusl: reorpauueckoe, SKOJIOrHYECKOe

1.5

Makpossomonusi. Dopmbl 3BoMIONMU:  (UIETHYECKAs!, JUBEPreHTHas,
KOHBEpreHTHasl, napajuiesapHas. HeoOpaTuMocTh 3BOIOIMH

Bo3HUKHOBEHHE M pa3BUTHE KU3HU HA 3eMJie

2.1

JloHay4HbIE TIPE/ICTABJICHUS O 3apPOXKICHUU KU3HU. HaydHble TMIIOTE3bI
BO3HUKHOBEHHUS JKM3HH Ha 3emje: al0uoreHe3s ©W  IMaHCIEPMUS.
Xumuueckas ABOJIIOIHUSL. DKCNEPUMEHTATBLHOE MOJITBEPKICHUE
XAMHAYECKOM 3BoJIFonuK. HadanpHbIe 3Tanbl OMOJIOTHYECKON 3BOJIIOIHH.
I'mnoreza PHK-mupa. IlepBrie kiieTkn u ux spomonus. opmupoBaHue
OCHOBHBIX I'PYNIT )KHUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxeiickas
U npoTepo3oiickas 3pbl. [laneo3oiickas 3pa u e€ nepuoabl: KEMOPUNHCKUH,
OPJIOBUKCKHH, CHUTYPUMCKHM, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKUH.
Me3so30iickas 3pa 1 €€ NePUOAbl: TPHACOBBIN, FOPCKUN, MEJIIOBOM.
KaliHo3olickags »pa W €€ Tmepuojbl: MAJICOTCHOBBINM, HEOTCHOBBIN,
AHTPONOrE€HOBBIA.  XapaKTEpUCTHKAa  KIMMara MW  TIEOJIOTMYECKHUX
nporeccoB. OCHOBHBIE ATAallbl ABOJIOLHMHU PACTUTEIBHOIO M KUBOTHOI'O
mupa. ApoMopdo3bl y pacTeHUN W KUBOTHBIX. [losiBIeHUE, pacuBeT u
BBIMHUPAHHE IPYNIN KMBBIX OPraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak OTpa)xk€Hue 3BOJOLHMH. OCHOBHBIE
CHUCTEMATHUYECKHUE TPYNITbl OPraHU3MOB
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OBOJIIOIMA ~ 4YeJOBeKa.  AHTpONOJIOrMsT  Kak  Hayka.  Pa3Burtue
MPEJICTABIICHU O NPOUCXOXKAECHUM YeJIOBEKa. MeToapl U3y4deHUus
anTtporioreHe3a. (CxoJcrBa W pa3iMuMsl YEJIOBEKA M KUBOTHBIX.
CucreMaTuyecKkoe IOJIOKCHNE UeI0BEeKa.

JBuwxymue cunbl  (pakrtopsl) aHTpomoreHe3a. HacneactBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH,
W3TOTOBJICHUE OPYAUN TPYJa, MBIIJICHUE, PEYb

2.5

OCHOBHBIE CTaIMM WM BETBHU DBOJIOLMHM YEJIOBEKA: aBCTPAJONMUTEKH,
UYenosek ymensiid, YenoBek npsamoxoasuiui, YenoBek HeaHIepTaabCKui,
UenoBek pazymubiii. Haxonkm  HMCKOMaemMplX  OCTAaHKOB, BpeMs
CYILIECTBOBAHMSI, O0JIACTh PACIpPOCTPAHEHUs, 0OBbEM TOJIOBHOIO MO3ra,
o0pa3 KU3HH, Opyaus

2.6

YenoBeueckue packl. OCHOBHbIE OOJIBIIME PACBl:  €BPONEOMIHAL
(eBpaszuiickasi), HErpo-aBCcTpajIouaHas (PKBaTOpHUANIbHAS), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). YepTbl TPUCIIOCOOJICHHOCTH NPEACTaBUTEIICH




YeJIOBEUECKHX pac K  YCJIOBUSIM  CYIIECTBOBaHUA.  EIMHCTBO
yesoBeueckux pac. Kpuruka pacuzma

OpraHu3Mbl U OKpY>Karolasi cpeaa

3.1

DKoJIOrusl KAk Hayka. 3aJaud W pa3fenbl  AKOJOoruh. MeTojsl
AKOJIOTMYECKUX UCCIEIOBaHUM. DKOJIOruueckoe MupoBo33penue. Cpelbl
oOWTaHUsI OpPraHW3MOB: BOJHAsA, HA3EMHO-BO3JyIIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAsI

3.2

Okonoruueckue Qakropsl. Knaccupukaius skonorudeckux (akTopos:
abnoTuyecKue, OMOTHYECKHME W aAHTPOIIOTCHHbIE. HelictBue
HKOJIOTHYECKUX (haKTOPOB HA OPTaHU3MBI

3.3

AlGuoTtnueckue (bakTophI: CBET, TeMIneparypa, BJIQYKHOCT.
®oronepuonusm.  [lpucrnocoOieHuss  OopraHM3MOB K JIEHCTBHIO
abnotrnyeckux hakTopoB. buonornyeckue puTMbl

3.4

buotnueckue  Qakropsl. Buabpl  OMOTHYECKMX  B3aMMOJEHCTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, MAapa3sUTU3M, MYTyalu3M, KOMMEHCAIU3M
(HaxJ1eOHMYECTBO,  KBApTUPAHTCTBO),  aMEHCAJIM3M,  HEUTpaIu3M.
3HaueHHe  OMOTUYECKMX  B3aMMOJICUCTBUM  JUIsl  CYIIECTBOBaHUS
OpPTraHHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKU Tomyssiiuu. OCHOBHBIE IMOKa3aTesn
MOMYJISAIIUU: YHUCJICHHOCTh, IUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb,
OpUPOCT, Murpauusa. JUHaMHKa YUCICHHOCTH TOMYJISAIUH U €€
perymusius

Coo0111ecTBa U DKOJIOTUYECKHUE CUCTEMBI

4.1

Coo01ecTBO Opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIeH03a: BUOBAS,
IpOCTpaHCTBEHHasA, Tpodudeckas (muimeBasi). Bunbl-nomunantel. CBsizu
B OMOIIEHO3€

4.2

Okonoruyeckue cucrembl (dkocuctemsbl). [lonstue 00 3KocHcTeMe U
OHoreoLeHo3e. @OYHKIIMOHAJIBHBIE KOMITOHEHTBI DKOCUCTEMBI:
IPOJYLICHTBI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB M IOTOK
SHEeprum B skocucteme. Tpoduueckue (MULIEBBIE) YPOBHU IKOCUCTEMBI.
[Tumessle nenu u cetd. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI: OHoMacca,
OPOAYKIUSA. OKOJOTMYECKHE MHUPAaMUIbL: NPOAYKLUUH, YHUCICHHOCTH,
O6uomaccel. CBOICTBa 3KOCHUCTEM: YCTOWYHMBOCTH, CaMOPETYJISAIHS,
passutue. Cykueccus

4.3

[Ipupoanbie 3KOCUCTEMBI. JKOCUCTEMBI O03€p U PEK. IDKOCUCTEMaA
XBOMHOI'O WJIM LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIC IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe ©  XO3MWCTBEHHOE 3HAYEHHE AarpoOdKOCUCTEM U
ypOO3KOCHUCTEM.

buopaznooOpasue kak (akrtop ycroitumBocTH 3KOocucTeM. CoxpaHeHHE
OMOJIOTMYECKOT0 pasHooOpasus Ha 3eme




VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprl. XKuoe BemectBo u ero ¢pyHkuun. OcodeHHocTr 6uocheps
KaK TJIOOAJIbHOW SKocucTeMbl. JlnHaMUYecKkoe paBHOBECHE M oOpaTHas

4.4 cBs3b B Onocdepe. KpyroBopoTsl BEIIECTB U OMOT€OXUMHYECCKHUE ITHKJIIBI
aeMeHToB (yriieponaa, aszora). 30HaIbHOCTH Owochepbl. OCHOBHBIC
OMOMBI CyIIU
YenoBeuectBO B Ouocdepe 3eMiau. AHTPOINOTCHHbIE HW3MEHEHUS B

45 ouocdepe. ['modanbHBIE YKOJIOTHYECKUE TTPOOTIEMBI.

OcHOBa palMOHAIBHOTO YIPABICHHUS MNPUPOAHBIMU PECYpCAMU U HX
ucnoJib3oBanue. JlocTuxeHus: OMOJIOTUU U OXpaHa MPUPOJIbI




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYHEHUKA

* buonorus. 10 xmacc. [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
ap.; o penakuueit [laceunuka B.B. AknuonepHoe o6miectBo «M3aaTenbcTBO
«IIpocsemienue»

» buonorus. 11 kimacc. [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
ap.; Iox penakuueit ITaceunuka B.B. Axkuuonepnoe o6miectBo «M3aaTenbcTBO
«IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

Mertoauueckue mOcOOMs ISl yUMTENsl; AUAAKTUYECKHUE MaTepHasibl st
YPOKOB.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPChl U PECYPCbI
CETU UHTEPHET

1. OOpazoBarenpHblii mopTan «Poccuiickass dJIEKTPOHHAS — IIKOJIa»
https://resh.edu.ru/

2. «Egunas xomnexkmus I{udposeix ObOpazoBarenbHbIx Pecypcop» http://school-
collection.edu.ru/
3. razera «buomnorus» www.bio.1september.ru

4. O6pazoBarenbHblil moptan «AKmace» https://www.yaklass.ru/
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