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MMOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke MporpaMMbl MO OWOIOTUU TEOPETHUYECKYI0 OCHOBY IS
OTIpeNeNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COACpXKAHHUS y4eOHOro MpeaMeTa
«buonorus» coctaBwiIM: KoOHUeNTyaiabHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€NIeH, COAEp)KaHUS, pPE3yAbTaTOB OOy4YeHUS W
TpeOOBaHUIA K YPOBHIO TTOATOTOBKHU BBIITYCKHHUKOB, TTOJIOKEHUS 00 OOITUX IENSIX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMECHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takxke TMOJOKEHUS O
cnenudurke Ouonornu, €€ 3HAYCHUH B MTO3HAHWY JKHUBOU TIPUPOABI M 00ECTICUCHHUH
CYIIECTBOBAHMS YEIOBEUECKOro oOmiecTBa. COrmacHO HAa3BaHHBIM IOJIOKEHUSM,
orpezenieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TpeAcTaBlIeHUWE O IeNIX, 00 oOIei
CTpaTeruu OOy4YeHHWs, BOCTIHUTAHUS W Pa3BUTHUA OOYYAIONIMXCS CPEICTBAMHU
yueOHOro mpenMera «buomorusy», ompenensier o00s3aTeNbHOE MPEIMETHOE
collepkKaHue, €ro CTPYKTYpYy, pacmpelneieHue Io pasjeinaMm U Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEeIbHOCTh U3yUeHHUsI y4eOHOro Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaronuxcs.

B nporpaMmMe 1o OuosoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TIPEIMETHBIM pe3yJibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
NEeSATeTbHOCTU/Y4eOHbIX JEHUCTBUI OO0YydYaroluXcsi MO OCBOCHHUIO COJEpKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi yPOBEHB) peain30BaH
NPUHIAI TIPEEMCTBEHHOCTH B W3y4eHWW OWoNoruu, Omaromaps dYemMy B HEH
NIPOCMATPUBAETCS HAMNPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopMUpOBAaHMEM  €CTECTBEHHO-HAy4HOT'O  MHPOBO33PEHUS, [IEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, YKOJIOTHIECKOTO MBIIUICHHUS, IPEACTABICHUN O 37J0POBOM
oOpasze KU3HM U OEpekKHBIM OTHOIIEHHUEM K OKpY)Kalolllel NpUpOJHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TaKke 3HaHUM O
CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJIEHO BHUMAaHHUE WCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHWHM B TTOBCEAHEBHOW KU3HM JIUIS PEIICHUS MPHUKIAIHBIX 33a/1a4, B
TOM 4Hclie: NPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN 4YeNOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS IKOJIOTUYECKHU
IeIeCO00pa3HOr0 TOBEACHUS B OKPYXKAIOIIEH NPUPOIHON Cpene, aHaim3a



BIUSTHUS XO3SHUCTBEHHON NEATEILHOCTH YEIOBEKAa HA COCTOSHUE MPHUPOIAHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHEC BHUMAHUS K IPUKJIATHOW HATIPABICHHOCTH
yueOHoro npeamera «buonorus» mpoAMKTOBAaHO HEOOXOAMMOCTHIO OO0ECIEUEHUS
YCIIOBUM JJIS PEIICHHS] OMHOW M3 aKTyaJbHBIX 337a4 MIKOJIHHOTO OMOJIOTHIECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (GopMupoBaHue Yy 00y4aroluxcs
CIIOCOOHOCTH  aJIallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Ppa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
mecto. OHa oOecrnieunBaeT (OpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEACTABICHUN O
HAyYHON KapTHUHE MHpA, pacliupsieT U 0000IIaeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX TPU3HAKaAX — YPOBHEBOW OPTaHM3AIMM WU JBOJIOIUHU, CO3JAET
yCIIOBHUS ~ JIJIsi:  TIO3HAHWSI  3aKOHOB  JKMBOW  TNPHUPOABI,  (opMupoBaHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMUYECKOr0 MBIIUICHHUS], IEHHOCTHOT'O OTHOILIEHUS K KHUBOM MPUPOIE
U YEJIOBEKY.

Bonpmroe 3HaueHNE OUOIOTHS UMEET TAKKE JIJISl PEIICHUS BOCTIMTATEIILHBIX U
pa3BUBAIOLIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenune 6monorun obecreynBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAIMOHHBIX W HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYpPHI, CIIOCOOCTBYET HMHTETpAIil OWOJOTHYECKUX 3HAHUH C
NPEJICTABIICHUSAMHM U3 JIPYTUX YUCOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHbIE TOJMOXKEHHUS O TpPEIHA3HAYCHHH Y4YEOHOro Mpeamera
«buonorus» COCTaBMIM OCHOBY IS OIpPEACNCHUs TMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHIO €ro COJACpP)KaHWSA, TMPEACTABICHHOIO B IporpamMme II0
OuoJIorNu.

Ot60p comepxkanusi yuebHoro npeamera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMKA KYJIBTYPOCOOOpPA3HOTO TMOIXO0Jld, B COOTBETCTBHH C
KOTOPHIM OO0yYaromuecsi JOJKHbI OCBOUThH 3HAHWUS W YMCHHUS, 3HAUYUMBIE IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, ONPEACISIONIUE aJeKBaTHOE IOBEJACHHE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBaHHbBIE B IOBCEIHEBHOM
KU3HU W MPAKTHYECKOM JesITenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHHUM
3aHMMAIOT JIEMEHTBI COJIEPKaHUs, KOTOPBIE CITy>KaT OCHOBOH 11 (opMUpOBaHUS
NpPE/CTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE Mupa H
IIEHHOCTHBIX  OPHUEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHU3AIuU
OMOJIOrMYECKOro 00pa3oOBaHMs.

CTpyKTypHUpOBaHUE COJACpXKaHUS YYEOHOr0 MaTepwalia B IporpamMme I0
OMOJIOTUH OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUUA 00
OTIUYUTENLHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBON OpraHU3aIiuu u



ABOJIIOLMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamMera «buonorusy
BbIJICJICHBI CIEAYIOIINE CoepKaTeabHble JuHUU: «buonorus kak Hayka. MeToJibl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucremay, «OpraHusM Kak
Oouonornueckas cucreMa», «CucreMa M MHOrooOpa3he OpPraHuYecKOro MHUpay,
«IBONIOLUS KUBON NPUPOBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yueHus yueOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaZICHME  OOYyYalOUIMMHCS  3HAHUSMH O  CTPYKTYpHO-(QYHKIIMOHAIbHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOrO paHra M NOPUOOPETEHHE YMEHUI
UCIOJIb30BaTh ATH 3HAHMS MJI1 TPAMOTHBIX JEUCTBHM B OTHOLIEHWH OOBEKTOB
KUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00€CIEeUnBAETCS PEHICHUEM CIEYIOIIUX 3aa4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YYEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABWIIAX, CIYKAIIUX OCHOBOU
g (OpMUPOBAHMS MPEICTAaBICHUI O €CTeCTBEHHO-HAy4YHOW KapTHHE MHUPA, O
METOJ1aX HAyYHOI'O MO3HAaHUS, CTPOCHUH, MHOIOOOPAa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHMU3allMH, BBIIAIOIIMXCA OTKPBITUSAX U COBPEMEHHbBIX
UCCIIEZIOBAHUAX B OMOJIOTHH;

dopmupoBaHue y oOydarolUXCsl MMO3HABATEIbHBIX, WHTEIIEKTYaJbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O IYTSAX pPAa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIOB, UAEH M MOJAXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIO YpOBHS OpraHn3aluy;

CTAHOBJICHHE Yy oOOydarommxcs OO0mel KyJabTypbl, (YHKIHOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLEHUBATH SBJICHUSI OKPYKAIOIIETrO
MUpa JKMBOW IPUPOABI HAa OCHOBAHMM 3HAaHUM M OIBITA, IOJYYEHHBIX IIPH
U3Y4EeHUU OUOJIOTHU;

¢opmupoBaHue y oOydalooluxcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOW JAESATENbHOCTU YEJIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKHUX TEXHOJIOTUN U arpoOMOTEXHOIOT ]

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU IO3HAHMS YEIOBEKOM >KHBOMN
OPUPOJIBI, HEOOXOTUMOCTH OEPEKHOT0 OTHOIICHHS K HEH, COOIIOICHUS STUYECKUX
HOPM IpHU NPOBEIECHUN OMOJIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TIOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHI, 111 (POPMUPOBAHHSI HAYYHOT'O MUPOBO33PEHUS;

NprUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHHUI B IOBCETHEBHOM KU3HU IS
OLIEHKH TIOCJIEICTBUI CBOEHN AEATEIBHOCTH O OTHOUIEHUIO K OKPY’KAIOIIEN Cpee,
COOCTBEHHOMY 3710pOBbIO, OOOCHOBAaHME U COOJIIOICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU.



B cucreme cpemnero oOmiero obOpasoBaHus «buomorus», m3ydaemas Ha
0a30BOM YypOBHE, SBJISETCS OO0S3aTEIIbHBIM YYCOHBIM IMPEAMETOM, BXOISIIAM B
cocTaB IpeaMeTHON 00macTh «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

Jlist m3ydenust Onooruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hexgemo), B 11 kinacce — 34
yaca (1 yac B Henemto).

COJEPKAHUE OBYUYEHUASA

10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMONIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (puinocodueid, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruun B (HOpMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOM IPUPOBI (HAOTIOIEHUE, YKCIIEPUMEHT, ONTMCaHNE,
U3MEpeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konbios, [[x. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHblie U NpakTHYecKue padoThl:

[Ipaktuueckass padora Ne 1. «cmonp30BaHME pa3IWYHBIX METONOB IPHU
U3YYCHUHN OMOJOTHIECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHHU3alUs.

XuBble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHnus ouonoruu. Otaudue
YKHBBIX CUCTEM OT HEOPTaHUYECKOMN ITPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBbIM, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJALHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHIECKHI ), OnOoC(EepHBIH.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3ALMU
KUBOW MIPUPOIBI».

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. Xumnueckuii cOCTaB ¥ CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKA. XUMHYECKHUE DIIEMEHTBI: MAaKpPO3JEMEHTHI,
MHUKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEUIECTBA.



OyHKIMM BOABI U MHUHEpPaJIbHBIX BemlecTB B KieTke. [loanepikanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHUMHUYECKHEe CBOWcTBa OenkoB. buonorunueckue
GbyHKIIMN OENKOB.

®depmenTel — Owmonormveckue Karanusatopbl. CrtpoeHue QepMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHBIL
OTanuus PepMEHTOB OT HEOPTAHHUUECKUX KaTaJIu3aTOPOB.

VYrneBogsl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30Kcupu003a),
nucaxapuabl  (caxapos3a, JaKTo3a) M HoJiMcaxapuibl (Kpaxmani, TJIMKOIEH,
HeJuT0I103a). buonorndyeckue GyHKIUNA YTIIEBOOB.

Jlunuael:  Tpurnuiepunsl, Gochomunuasl, crepouabl. [ 'uapoduILHO-
rupodoOHbIe  cBoiicTBa. buonormdyeckne dyHkuun sununoB. CpaBHeHUE
YIJI€BO/OB, OENKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPTUH.

HyxneunnoBeie kucnorsl: JHK wu PHK. Hykneotuaesr — MOHOMEpHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢yuknuu JJHK. Ctpoenne u pynknuu PHK.
Buner PHK. AT®: crpoenne u QpyHKIIM.

[uronorus — Hayka o kinerke. Kiierounas Teopust — npuMep B3auMOAEHCTBUSA
ujed u (akToB B HAYYHOM MTO3HAHUU. MeTOo/1bl U3yUYCHUS KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme mnNpuU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, moinekyibsl JIHK kak reHernueckuil ammapar,
CUCTEMa CUHTe3a OelKa.

Tunbel KJIETOK: »yKapuoOTHYeCKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTHyecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
YKapUOTHYECKON KiIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIbHOM, >KMBOTHOM U
IrpUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIMKC, UX
dbynkiuu. [Tnazmatuueckas memOpana, e€ cBorictBa u pyukiuu. [lutomnasma u eé
opranouasl. OmgHoMmemOpanHbie opraHowapl kierku: DIIC, ammapat I'ombmxw,
an30ocoMbl. [loyaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHJAPWHU, IUIACTHIBI.
[Ipoucxoxenne MUTOXOHApUM u miactua. Bunbl mmactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKd. OYHKIMY OPraHOUA0B KJIETKU. BKitoueHusl.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: sjuepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.



JdeMoHCcTpanuu:

[Toptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHue XuMUIEeCKUX 2JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmuupel u cxembl: «llepuoanueckass TabnuIa XMMHYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Crtpoenne pepmentay, «Hyxnennosie kucnotel. [JHK», «Ctpoenne momekybl
AT®y», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHUE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue sifipa KIETKU», «YTIEeBOAbDY, «JIUmuab».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE MJid MPOBEACHHS
HAOJIIOJICHUM, M3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KJIETOK.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlabopatopHass pabora No 1. «lM3yyeHue KaTadUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl UM KaTajas3bl)y.

JlaboparopHasi pabora No 2. «l3ydeHuwe CTpOoeHHUS KJIETOK paCTEHUH,
KUBOTHBIX W OAaKTEpHil 1MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTDh KJIETKH.

OOmeH BeniecTB, WIM METa0oIM3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) |
JUCCUMUIISIIIUSL (SHEPreTUYeCKU OOMEH) — JBE€ CTOPOHBI €IMHOr0 Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPIMU B MOHUMAHUU
MeTaboau3ma.

Tunsl oOMeHa BemiecTB: aBTOTpodHBINA U TeTepoTpodubiid. Porb ¢pepmeHToB
B 0OMEHE BEIECTB U MPEBPAICHUU YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTe3a. IPdekTuBHOCTL POTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl )KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeasl Ha ()OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UPYIoIue OakTepru. 3HaUeHUEe XEeMOCHUHTEe3a IS
YKU3HU Ha 3eMIIE.

DHepreTuuecknii oOMeH B KieTke. PacierieHue BemiecTB, BBIJCICHHUE U
AKKyMYJIMPOBAHME DSHEPrud B KJIETKE. OTambl 3SHEPreTHYECKOro OOMeEHa.
I'mukonu3. bpoxenue u ero Buibl. KuciopomHoe okucieHUE, WM KIETOYHOE
JIbIXaHHE. OkucauTenbHOe dbochopunupoBanue. D} ekTUBHOCTH
SHEPIeTHYCCKOro OOMEHa.



Peaknuun wmaTpuuHoro cuHre3a. ['eHermyeckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil nH@popManuu B KIETKE. [ €HETHYeCKUH KOA U €ro
cBoricTBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHcasuuu. KoawpoBanue amuHOKHCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCHHS M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3sHu pacreHui, >KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.
OOparHast ~ TpaHCKpuIlllUs, peBepraza W uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUMA.

JdeMoHCcTpanuu:

[Toptperst: H. K. Konsnos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuuel n cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPHUIY,
«OHepreTudeckuii 0OMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHYeCcKuil Komy,
«Bupycei», «bakrepuodaru», «Ctpoenue u >xu3HeHHbIM nuki Bupyca CIIN/da,
O6akrepuodaray, «Pemmukarus [JJHK».

Oo6opynoBanue: monenu-anmummkanun «Yasoenue [IHK u tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, win >KM3HCHHBIM LMK KieTku. MHTEpdaza m MUTO3.
[Iponecchl, mpotekaroue B uHTepdaze. Pernukanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapUOTHIL
JIMTTon AHbIN u rarIONIHBIN XpPOMOCOMHBIE  HaOOpHI. Xpomatuisl.
[uTosornueckue OCHOBBI Pa3sMHOXKEHUS W  WHIMBUIAYAJIbHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenne xierkn — muto3. Craguu mutosa. [Ipouecchl, mpoucxoasime Ha
Pa3HBIX CTAIUAX MUTO3a. BHONOrMYeCKuil CMBIC MUTO3A.

[Tporpammupyemast rubenb KIETKH — aromTo3.

dopMbI pa3MHOXKEHHSI OPTaHU3MOB: 0€CIIoIoe U MoioBoe. Bumbl 6ecmonoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IIOYKOBAHUE OJIHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEeHHOE KIIOHUPOBAHHUE
OpPraHu3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINH.

[TonoBo€e pa3MHOXKEHUE, €r0 OTIIMYHSL OT OECIIOIO0rO.

Meito3. Cragum meiiosza. IIpoiiecchl, mpoucxoasuive Ha CTaaudax Menosa.
IToBenenne xpomocoM B Meiro3e. Kpoccunrosep. buonormdeckuii cMmbica U
3Ha4YeHUE Meno3a.



l'amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBeie *kemne3pl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'CHES.
OCOOCHHOCTH CTPOCHHS SWIEKJIETOK U crepMaTo30uaoB. OTuiogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. [loctamOpuoHanbHOe pa3BuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsMOE, HENpsMoe (JIu4uHOuHOE). BimsHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct un pasButue pacrenmii. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU PA3BUTHS.

JdeMoHcTpanuu:

Tabmuiet m cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kierku Oaktepuii», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukin», «Pemnukanus JHK», «Mwutos»,
«Mernosy, «lIpssmoe 1 HenpsIMOe pa3BUTHE», «l 'aMeTOreHe3 y MIECKONUTAIIIUX U
4en0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3A».

OGopynoBaHue: MMKPOCKOTI, MUKPOIPENApaThI «CriepmMaTo30ubl
MJICKOIIUTAIOIIETO», «AHIEKIeTKa MICKONUTAIIEro», «KapuoknHe3 B KIETKax
KOpelIKa JyKa», MarHuTHas MOJeb-alIliuKanusa «JleneHue KIeTKu», MOJEb
JIHK, Mmoznenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHblie U nNpakTH4YecKue padorThli:

Jlaboparopnasi padora Ne 3. «HaGmromenue muTo3a B KJIETKAaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlabopatopHass pabora Ne 4. «3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsieicTBeHHOCTb 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nuronoruu
U AMOPHUOJIOTMM B CTAHOBJICHUHU TE€HETHUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
YU4€HBIX B pPa3BUTHE TEHETUKH. MeToabl TEeHETHKU (TMOPHI0IOTHYEeCKUH,
UTOrC€HETUYECKUI, MOJIEKYISIpHO-TeHETH4YeCKU). (OCHOBHBIE T'€HETHUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCOJBb3YEMAsl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIeIOBaHUA MPU3HAKOB, ycTaHOBIEHHBIE . Menaenem.
MoHorubpuiHoe CKpeuMBaHue. 3aKoH eIWHOooOpaszus THOPUIOB TMEPBOTO



nokoneHus. IlpaBuno poMuHMpOBaHWA. 3aKOH pPAaCUICIUIEHUS MPHU3HAKOB.
I'unore3a ynctorel ramer. 11oyIHOE U HEMOJTHOE JTOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HacledOBaHUS
OpU3HAKOB.  L{UTOreHeTMYecKue  OCHOBBI ~ JUTHOPUIHOIO  CKpELIUBAaHUS.
AHanmsupyroniee cKpemmuBanue. Mcnonp30BaHne aHATU3UPYIOLIEro0 CKPEIMBAHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuemienHoe HacnefoBaHue nmnpu3HakoB. Pabora T. Moprana 1o
CLICIUICHHOMY HAacCJIEAOBaHHIO Te€HOB. HapylieHnue cuernsieHns reHoB B pe3ysbTaTe
KPOCCHHIOBEpA.

XpoMOCOMHAasl TEOPUSI HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enernka nosia. XpoMOCOMHOE OIpEAEIIEHHE Iona. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMoramerHele W rereporaMmeTHele opraHu3mel. HacmenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOJIU(PHUKALMOHHON N3MEHUYNBOCTU. BapHallMOHHBIN psii M BapuallMOHHAs KpUBasl.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KAaueCTBEHHBIE NMPU3HAKKM M HX
HOopMa peakiuu. CBoiicTBa MOIU(DUKATMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wim TeHOTHNHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHas
U3MEHUYMBOCTh. Meio3 M TOJIOBOM TMpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHYUBOCTU. MyTaloHHast u3aMeH4nBOCTh. Kiaccudukanust MmyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpuunuHbl MyTanuid. MyTtareHnbie (pakTopsbl.
3aKOH rOMOJIOTMYECKHX PSAOB B HACIEACTBEHHOM n3MeHunBoctyu H. Y. BaBunosa.

BuesnepHas HaciIeICTBEHHOCTh M U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorumn uenoBeka. OCHOBHBbIE METOAbI T€HETHKH
YyeJI0BeKa: reHeaJIOTMUYECKUN, OJIM3HEIOBBIN, ITUTOrCHETHUYECKUH, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKHUU. CoBpemeHHOE ONpENIEIICHUE IeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[1I[P-ananu3a. HacnencrBenHble 3a0oieBaHUsl 4YeJNOBEKAa: TI'E€HHbIE OOJE3HHU,
00JIE3HN C HaCJIEJCTBEHHOW MPEAPacoNOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue W reHepaTuBHble MyTanuu. CTBONOBbIE KJeTKH. [IpuHIUIIEI
310pOBOr0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T'€HETUYECKHUX
0ose3Held. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBAHME. 3HAUECHUE MEAUIIMHCKON
TeHETUKH B MPEIOTBPALLICHUH U JICUCHUN TeHETUYECKUX 3a00JIeBaHUN YeTTOBEKa.

JdemoHcTpanuu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.



Tabmuupt u  cxembl:  «MOHOrMOpUIHOE  CKpPEIIMBAaHUE U €O
LIUTOI€HETUYECKAS] OCHOBa», «3aKOH PACLICIUICHHS M €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tramer», «JlurubpupHoe  CKpeniuBaHue,
«{uTomorudyeckue OCHOBBI JUTHOPHUTHOTO CKpEIIIMBAaHUA», «Meiio3y,
«B3auMoznencTBre aIeNbHBIX T'E€HOB», «l'€HETHMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'eHeTuka mojia», «3aKOHOMEPHOCTH HAacJEeIOBaHUs,
CLUEIUIEHHOIO0 C mnoJioM», «KapuoTurbel 4YenoBeKka U KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukanuonHas H3MEHUYHBOCTh», «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrka rpymni KpoBu», «MyTalluOHHASI U3MEHYUBOCTH.

OO6opynoBanue: Mojaenu-anuiMKanuud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe nmomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repOapuit «I opox mOoCEeBHOM.

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopartopnas padora Ne 6. «M3ydeHne MoaudUKaIIMOHHON U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO PsiZia U BAPUALIMOHHOU KPUBOM.

JlaboparopHast pabora Ne 7. «AHanmu3 MmyTanuil y Apo30(riIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IIPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTUKALMS.
Yuenne H. WM. BaBuioBa o0 MeHTpaX NPOUCXOXKACHUS U MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MpoMCXOXKAEHUsI JTOMAIIHUX >KUBOTHBIX. CopT,
IIOPO/1A, LITAMM.

CoBpeMeHHbIE METObI celneKUnU. MacCcoBbI U MHAMBUIYAJbHBIA OTOOPHI B
CENIEKIIMM pPACTEHUHM M KUBOTHBIX. OIlEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — HWHOpuAMHT. Ywucras nuuusa. CKpemyBaHUE YWCTHIX JMHUH.
I'ereposuc, wnu ruOpunHas cuwia. HepoacTBeHHOE CKpeulMBaHUE — ayTOPUIUHT.
Otrnanénnas rtulOpuauzanus u €€ ycnexu. VCKycCTBEHHBbIM MyTareHes U
[IOJIyYCHUE NOJUIUIOUAOB. JIOCTMKEHHS CEJIEKLIMU PpACTEHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonmorus Kak oOTpaciib NMPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. JTarlbl
co3ganusi pekomOunantHo JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHxeHepud. Kiierounble KyabTypbl. MUKPOKIOHATBHOE PAa3MHOXKEHUE PACTEHUMU.
KnonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.



DKkonoruyeckue W 3Tudyeckue  mnpoodinembl. MO  —  reHeruyecku
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. WU. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuupl u cxembl: kKapra «LleHTpbl NPOUCXOXKIEHHS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «I1opo/bl TOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «OtnanéHnas rudpuanzanusy», «Padorsl akagemuka M. @. MBanoBay,
«[Tonumnongus», «OObEKThl OuoTexHONOTUU», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJIsIKH TUIOA0B M KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Okckypcuss «OCHOBHBIE METOABI U JOCTHUKEHUS CEJEKUUU PACTEHHU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIbHBIA ~ Yy4aCTOK, B TEIUIMYHOE XO35UCTBO, JiabopaTopuio
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoIrOMOHHASE OHOJIOTHA.

[Ipennocbulku BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOpPUHU. OBOIIOLMOHHAA
Teopusi U €€ MecTo B Ouosoruu. BiusiHue 3BONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoNoIUU. [lameoHTONOrMYECKHE: TMOCIIE0BATEIBHOCTD
MOSIBJICHUS BUJOB B MaJ€OHTOJOTMYECKOW JIETONMMCH, TEPEXOaHbIe (OPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GpayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W Pa3NIMyuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
PYIMMEHTAapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METAa0OMMYECKHX MyTed y BCexX
OpraHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [lpeanochbuikk BO3HUKHOBEHHS
JapBUHK3MA. JIBWXKylMe CHiIbl 3BONIONMHM BUAOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OrPAaHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAsT U3MEHYUBOCTD,
O6opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJ0KEHHUS.

MuxposBomonus. [Tomysius kak equHUIA BUIa U BOJTIOLUH.



JBrxymue cuibl ((hakTopbl) SBOJIOLMHA BUAOB B Npupoje. MyTalMOHHbIN
npouecc ¥ KOMOWHATHMBHAs M3MEHYMBOCTH. llomymnsiiMOHHBIE BOJHBI M Jpeud
reHoB. M3051us U MUurpamusi.

EctecTBennbiit or6op — Hampapisitonuii  ¢daktop dBomonun. DopMbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojonuu. [Ipumepst
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMopG03bl M UTMO0ATATITAIINH.

Bun wu BumoobOpazoBanue. Kpurepuu Buma. OcHoBHbIE  (QOpMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. DopMbl  IBONIONUU:  (UIETHYECKasA, TUBEpPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpatuMocTs 3BONTIOIUH.

[IpoucxoxieHHEe OT HecleUUaaIn3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJaNTUBHAS paguanusl.

JdeMoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, ®. Mroiutep, A. H. CeBepuos.

Tabnuuel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBaHune», «EcTecTBeHHBIN 0TOOP», «MHOTrO0Opa3ne COpTOB pPaCTCHUIY,
«MHoroobpasue  mopoa  JKUBOTHBIX), «[Tomynsaunny, «MyTanroHHas
U3MEHUYUBOCTB», «ApoMopdo3bl», «Mauoananrauun», «OOmas aereHepanus,
«/IBmxymue cunbel sBomounn», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IEHHOCTh OPTraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOTMUECKOE BUI000pa30BaHUEY.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IJIO/IOB M CeMsH, KoyueKius «[Ipumepbl 3alIMTHBIX MPUCTIOCOOTIEHUHN Yy
KHUBOTHBIX», MoJie’b «OCHOBHbBIE HAIIPaBJICHUS 3BOJIOLUNY», O0BEMHAs MOJEIb
«CTpOeHre TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Koulekuusi «@DopMbl COXPaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX MW pACTeHMI», Monenp amumkauusa «llepekpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3BuTue Hacekomoro», «Pa3Butue
JATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (GOpmMbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpakTHYecKue padoThl:

Jlaboparopuast pabora Ne 1. «CpaBHeHHE BUAOB 1O MOp(doIorunyeckomy
KPUTEPUIO».

JlaboparopHast pabora Ne 2. «Onucanue MpUCIoOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOIO XapaKTepay.



Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3eMmJie.

JloHaydHbIE TPENCTABICHUA O 3apOKACHUM KWU3HU. HayuHble rumoressl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMUs. XUMUYECKas
HBONIONMSA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHWYeCKUX.
OKCIEPUMEHTAIBHOE MTOATBEPKAECHNE XUMUYECKON 3BoNIfonn. HaganbHbie aTansl
ouonornueckor sBojroruu. ['mnoreza PHK-mupa. @opmupoBanrue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W KX HBOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX 'PYIII KUBBIX OPraHU3MOB.

PazButne xu3Hn Ha 3emue 1o 3pam U nepuopaM. Karapxen. Apxeickas u
nporepo3orickas d3pbl. [lameosoiickas 3pa u e€ Tmepuoabl: KeMOPHUHCKUH,
OPZIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas spa u €€ Nepuoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepuUCTUKa KIMMaTa W Te0JIOTUYECKUX mpolieccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMU PACTUTEIBHOIO M >KMBOTHOrO MHUpAa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIeHUE, paclBET U BEIMUPAHUE IPYII JKUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak OTpakeHHe »dBOMOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

OBOIOIMS YETOBEKa. AHTPOITONIOrUA KaK Hayka. Pa3Burue npencraBieHui o
NIPOUCXOXKIAEHUN YeJIoBEKa. MeTtonbl H3ydeHus aHTpororeHeza. (Cxonctsa u
pa3IMuus YeI0BEKa U )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHHUE YETTOBEKA.

HBwkymme  cunbl  (paxTopsl) — aHTpomoreHesa.  HacnenctBennas
U3MEHYMBOCTh M  €CTECTBEHHbIA 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPY/A, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbid, YenoBek mnpamoxomsumi, YenoBek HeaHAaepTalbCKui, UYenosek
pa3ymHbIiil. Haxonkum HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoBeueckue pacbl. OCHOBHBIE  OONIBIIME  pPaChl:  E€BPOIECOUTHAS
(eBpasmiickas),  Herpo-aBCTpajiougHas  (dKBaTopuajibHas),  MOHIOJIOUIHAS
(a3maTcko-amepukaHckas).  UepTbl ~ MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4E€IOBEYECKUX pac.
Kpurunka pacusma.

JdemoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.

JlapBuH.



Tabmuupl u cxeMbl: «Bo3nmkHoBeHue CoJiHEUHOM cHCTEeMBI», «Pa3BurHe
OpraHu4yeckoro wMupa», «PactutenbHas  KieTka», <«OKUMBOTHas  KJIETKaw,
«IIpokapuornueckas KieTka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHUS YEIIOBEKA W UYEITOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUECKHUX  HAXOJOK TMPEIKOB
COBPEMEHHOI'0 4elloBeKay», «/lpeBHeimme moam», «/IpeBHue mrogm», «llepsbie
COBPEMEHHBIE JIIOANY, «HeaoBeuecKkue pacei.

O6opynoBanue:  mymsixu  «l[IpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTalablla, KPOMAHbOHIIA), CJIENKH WU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebia), TeoXpoHOJOrHyYeckas TaOnwma, KoiueKius «DopMbl
COXPAHHOCTH MCKOMAEMBIX KUBOTHBIX U PACTCHHIN».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[Ipaktuueckast padora Ne 1. «3yueHue MCKOMAEMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.

DKcKypeHsl «OBONIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIuyeCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs CPeaAa.

DKOJIOTHUS KaK HayKa. 3a7a4yd U pa3zesibl SKOJIOTuU. MeToabl IKOJIOTHYECKUX
VCCIIEIOBAHUM. DKOJIIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsI OpPraHW3MOB: BOJIHAs, HAa3€MHO-BO3/YIIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krmaccudukammss skxomorudeckux (PakTOpPOB:
abuotndeckue, OHOTHUYECKHME U aHTpONoreHHble. JleHcTBUE SKOJOTMYECKUX
(GaKkTOpOB Ha OPraHU3MBbI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIKHOCTh. DOTONEPUOIU3M.
[Ipucniocobnenust OpraHM3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHITUS, XUIIMHUIECTBO, cMMOM03 1 ero (opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HaxXJICOHMUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAUYeHUE OHOTHYECKUX B3aUMOJCHCTBUMA JJIS CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapPaKTEPUCTUKU Tmonyidanuu. (OCHOBHbIE IOKa3aTeln
MOMYJISILMU: YUCICHHOCTh, IUIOTHOCTH, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka YMCIEHHOCTH MOMYJISLNU U €€ PEerysaiusl.

JdeMoHcTpanuu:

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



Tabmuuel u cxembl: kapta «lIpupognsie 30HbI 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsiuun», «3aKOHOMEPHOCTH pocCTa
YUCJIICHHOCTHU MOMYJISAIMU HHPY30pUU-TY(Penbkuy, «[lumieBsie memnm».

JlaGopaTopHble U NpakTHYeCKUe padoThl:

Jlabopatopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PACTEHUN U3
Pa3HbIX MECT OOUTAHUS.

Jlaboparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Iloncyér miIoTHOCTH NOMyASUUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo0mecTBa M 3K0JI0rHYeCKHe CHCTEMBI.

CooOmecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOLEHO3a: BUIOBasd,
NPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHantel. CBs3W B
OHOIIEHO3E.

Dkonoruueckne cuctembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BelecTB U MOTOK SHEPTHH B YKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luilieBble 1emu U CETH.
OcCHOBHbBIE TIOKa3aTENIM SKOCUCTEMBbI: OHOMacca, NPOAYKIHA. DKOJIOTUYECKHE
OUPAMUIbL:  TPOAYKUWH, YHCIEHHOCTH, Ounomaccel. CBOICTBA 3KOCUCTEM:
yCTOMYUBOCTh, CaMOperyJsitus, pazpurue. CyKieccusl.

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
WM IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POO3IKOCUCTEMBI.
buonorudeckoe v X034iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (akTop ycToWuMBOCTH HKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Omochepbl Kak
rJI00AIbHOM 9KOCHCTEMBbl. J[MHaMHuueckoe paBHOBECHME W oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BeniecTB 1 OMOreoXMMHUUECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azora). 30HabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3emiin. AHTPONIOTreHHBIE M3MEHEHUS B Onocdepe.
['moGanbHbBIE SKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBoBaHue IPUPOBI u YeJI0BEYECTRA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToHuMBoCcTH Ouocdepsl. OCHOBa palliOHATBHOTO



yOpaBieHUs TMPUPOAHBIMU pEeCcypcaMu U UX UCIoNb3oBaHue. JlocTmkeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie 1enu», «bUOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponubsie coobmiectBay, «llenu nuranus», «IKOJIOTMUYECKas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoieHo3», «lIpumepHbie
AQHTPOTIOTEHHbIC  BO3JIEUCTBUS Ha NOpupoay», «BaxHelne HUCTOYHUKU
3arpsA3HEHUs] BO3JyXa U TPYHTOBBIX BOoA», «IlouBa — BayKHEWIAsl COCTABISAIOMIAS
ounocheprr», «Daktopsl Aerpaganuu mouBy, «llapaukoBeiit 3pdext», «DakTopbl
PaAMOAaKTUBHOIO 3arpssHeHuss Ouocdepb», «OOwmWas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA JKpaH Ouocheps»,
«Kpyrosoport yriepona B Ouocdepey, «KpyroBopoT azota B IpUpOIEH.

OO6opynoBanue: Mojaenb-ammIukamnus «TUnudHble OMOLIEHO3bI», TepOapHii
«PactutenbHble cOOOIIECTBAY, KOJUIEKIIUU «bUolieH03y, «BpeauTenu BaxHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUIEKUIMH pacTeHUH W
YKUBOTHBIX, PUHAUIEKAIINE K PAa3HBIM SKOJOIMYECKUM TpYIIIaM OJHOrO BHIA,
Kpacnas xuura Poccuiickoit ®enepanuu, W300paXEHUS OXPAHIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOIPAMMBI 110
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBalwTCs TpeOOBaHUSA K pe3ylbTaram
OCBOGHHUS  OOy4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero  o0pa3oBaHUS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus
BBIJICJICHBI CJIEAYIONINE COCTABJISIOIINE: OCO3HAHNE O0YYaIOIIMMHCS POCCHUHUCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENCHUI0, HaJIudhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U HMCTOPUYECKUX TPAJAUIMN Pa3BUTHA OHOJOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIOCOOHOCTH OOYYaronIuXxcsi pyKOBOJCTBOBAThCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHA CHCTEME
OMOJIOrMYECKOr0  00pa30BaHMs, HAJIUYME HKOJOTMUECKOTO TPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE pE3YyJIbTAaThl OCBOCHUA NpeaMeTa «buoiaorus» IOCTUraroTCs B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOPpMaMu
MOBEJICHHUSI U CIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHM TMIO3UMLIHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPyJa U CTaplIeMy IMOKOJECHUIO,
B3aUMHOI'0 YBaXKCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaAUINAsIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, npupoae u
OKpYXarolIen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
ONbITa U OMbITA ACATEILHOCTH B IMPOILECCE Peaan3alid OCHOBHBIX HAIPaBICHUU
BOCTIMUTATEIbHOM JIESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS



c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YUaIOLIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WJIEHA POCCUIMCKOro OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHOHHBIX IIpaB U OOS3aHHOCTEW, yBa)KCHUE
3aKOHA U MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IPU CO3JaHHUU
y4€OHBIX NPOEKTOB, PEIIEHUH Y4EOHBIX M MO3HABATEIbHBIX 3a/a4, BBIOJHEHUU
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpPENENsITh COOCTBEHHYIO TMO3UIMI0 IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YYUTBHIBaTh B CBOMX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIO/IEN C pa3HBIMU YOCXKJIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM ITOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
yuyeOHbIX, TI03HABATEIbHBIX W HCCIENOBATEIbCKUX 3a/ay, YBaKUTEIbHOI'O
OTHOILIEHUS K MHEHHMIO ONIOHEHTOB IpPU OOCYXJCHWU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOI0 CONEPHKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIMTAHMA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMU WJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HAapOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pEN
Pomunoi, ropmoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOLUIOE ¥ HACTOSIEE MHOIOHALIMOHAIBLHOr 0 Hapozaa Poccuy;

LIEHHOCTHOE OTHOLIEHNE K IPUPOJHOMY HACIIEIHIO U NTAMITHUKAM MPUPOABI,
NOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTbh OLICHMBAaTh BKJIAJl POCCUICKMX YUYEHBIX B CTAHOBJIEHHE U
pa3BuTHE OMOJOrMM, MOHMMAHMS 3HAYEHUS OHOJIOrMM B TIO3HAHMU 3aKOHOB
HOPUPOJIBL, B )KU3HU YEIOBEKA U COBPEMEHHOI O OOIIECTBA;

ujeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIy)K€HHIO W 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TOBEACHUS;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAallMI0 M NPUHMMATh OCO3HAHHBIE PEIIEHUS,
OPHUEHTHUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HAHUE JINYHOT'O BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJUTEIISIM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TNPUHATUS LIEHHOCTEH CEMEWHOM JKW3HM B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;



4) 3¢TeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

NOHMMaHUE 3MOLIMOHAIBHOI0 BO3JEHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCcHUTAHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSI M
3MOLMOHAJIBHOIO 0J1arOMOTy YU :

NOHMMAaHWE U peanu3alus 3J0pOBOro M Oe30MacHoro o0pasza KHU3HU
(3mopoBOo€  TMHUTaHWE, COOJIOJEHWE TUTUEHUYECKUX TpaBWI W HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U  OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTb), OEpPEXKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUUYECKOMY 3/10POBbIO;

NOHMMaHUE I1EHHOCTH TMPaBWI WHIUBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIOCH;

OCO3HAHME MOCJIEACTBUI M HENPUITHS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MAaCcTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JI€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HANPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIONTHATD TaKYIO JIEATEIbHOCTD;

UHTEpEC K Pa3iu4HbIM cepaM NmpodhecCHOHATBHOW AeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud H  Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIEC TUIAHBI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKU 1€1€CO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIIEHUE YPOBHS HKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE OMBITA
IUIAHUPOBAHUSA TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCHEACTBUM ISt
OKpYXalollen Cpebl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJIeM U MyTed Hx
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPH H3YYEHUH OMOJIOTHH
3HAHMSI W YMEHUS TMPU PEIICHUH TNPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
OpUPOJONOIb30BaHUEM  (COOMIOJIEHNE  TMpaBuUi  TOBEIEHUS B MPHUPOJE,



HaIlpaBJICHHBIX HAa COXPAaHCHHE PABHOBECHS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHoCchephl);

AKTUBHOE HENpUSATHE JEHUCTBUI, NPHUHOCIIIMX BpPEI  OKpYKAlOLIEH
NPUPOAHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOIATONMPHUSTHBIE IKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;

HAJIM4ME Pa3BUTOrO SKOJOTHUYECKOIO MBIIUICHUS, 3KOJIOTHYECKOU KYIbTYPBbI,
OIbITA NEeATEeNbHOCTH AKOJIOTMYECKON HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOUN
MIPAKTUKE, TOTOBHOCTHU K YYAaCTHIO B MPAKTHYECKOU AEATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTHY;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI'0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIbTYpPhl KaK CpEACTBa
B3aUMOJICHUCTBUS MEXIY JIOJAbMU U MMO3HAHUS MUPA;

NoOHUMaHHe crenudukd OWOJOTMM KaK HayKH, OCO3HaHMs €€ pojiu B
(GbopMUpPOBaHUN PALMOHAIBHOTO HAYYHOT'O MBINUICHHUS, CO3JaHUU IIETOCTHOrO
NPEICTaBIICHUs 00 OKPYXKAIOIIEM MHpE KaK O €IMHCTBE MPHUPOIBI, YEJIOBEKA U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHUU MpoOsieM
COXpAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHA OHWOJIOTUHU IS COBPEMEHHOM IUBHJIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelaTh pPECypcHbIE  NPOOJEMbl  pPa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeN BBIXOJa U3 TJIO0ATBHBIX SKOJOTMYECKUX MPOOJIeM U
oOecrieyeHusi  Tepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OUOJOTMYECKUX 3HAHUM B LEJIAX
MOBBINICHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAyYHOM TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTH OOydJaronuxcs, Gopmupyemoi
IpU U3yYEHUU OUOJIOTHH;

NOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJy4aeMble 3HAHHS JUIsl aHaiuu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOUCHHUS Ha OCHOBE HAay4yHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LIEJbIO MTOJIYYEHHUS TOCTOBEPHBIX BBIBOOB;



CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHMS AJIA
pelieHus NpobJieM B peailbHbIX KU3ZHEHHBIX CUTYaIIUAX;

OCO3HAaHHUE LICHHOCTH HAY4YHOH JAEATEIBHOCTH, I'OTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO NESITENbHOCTD MHANBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuMble [Ji1 (OPMUPOBAHUS MHMPOBO33PEHUSI 00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYUYHbIE TOHITHS, OTpaKaroIIne
IEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHUPHUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEeMa, Hay4HbId (paKT, MPUHIIMIM, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHrue,  HAOMIOJeHHe,  HM3MEpPEHHE, OKCIEPUMEHT H  JPYrux),
yHUBEpCAJIbHbIC Yy4YeOHbIe JeWCTBHs (TIO3HABaTelIbHBIE, KOMMYHHUKATHUBHBIE,

pEryJIATUBHEIE), 00ecIeYnBaroIIne dbopmupoBaHue byHKIIMOHATBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYaIoIIHUXCS, CIIOCOOHOCTh
o0yJaronuxcs UCTIOIh30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,

MHUPOBO33PEHYECKNE 3HAHUSA W YHUBEpPCAJIbHbIE yYeOHbIE JIEUCTBUS B
IIO3HABATEIBLHOM U COLIMATIbHOM ITPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus JIOJKHBI OTPaXkaTh:

OBaanenne YHHUBEpPCATbHBIMHA Y4eOHbIMU MO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbIe JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENLHO  (OPMYJIMPOBATh U aKTyaJlIM3UpoBaTh  MpodlieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHasin3a, CUHTE3a, CpaBHEHUS, KilaccupuKaiuu, 0000IIeHHs ), PACKPbIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABJIUBATh
CBSI3U C IPYTUMH MOHSITUSIMH);

OMpENEeNATh LEeNU JAeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUST (DAaKTOB U SIBJICHUUN
YKABOU IPUPOJIBI,



CTPOUTH JIOTMYECKHE pACCYXAEHUS (MHIYKTUBHbIE, JEIyKTUBHBIE, IIO
AHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PacCCMATPUBAEMbIX
SABJICHUSX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKIFOUCHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHBIE CpeacTBa A IPEICTaBIICHUs
CYILLIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  TMPOTHUBOPEYMH  Pa3HOrO0  POJia,  BBIABICHHBIX B Pa3JIMYHBIX
UH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMbl C YYETOM aHAIM3a HMEIOIINXCS
MaTepHAJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEITEITLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUI 1EATEIBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX pEaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUSA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOEKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEIIECHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB NTO3HAHNS;

UCIIOJIb30BaTh pAa3IMYHbIE BUABl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEpPIpETalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaLUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COIIUAIbHBIX IPOEKTOB;

(dopMupoBaTh HAYYHBIA THUI MBIIUICHUS, BIaJeTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh ApryMEHTHl IJis J0Ka3aTelbCTBa
CBOUX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHNUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOAE PEIICHHUs 3aJa4d pPE3YyJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYLIECTBJISTh LEIEHANPABICHHBI IOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUECKYIO OOJacTh
KU3ZHENEATEITbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIaCTEH;



BBIJIBUTATh HOBBIE WJEH, MPEAJaraTbh OpUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ nunpopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX HHPOpPMAIHH (TEKCTe y4eOHOTO
nocoOusi, Hay4YHO-NIONYJSAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBapsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTE), aHANU3UpPOBATh
UH(POPMAIMIO Pa3IUYHbIX BUAOB U (POPM IpeaCTaBICHUs, KPUTUYECKU OL[CHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTHUBOPEUUBOCTH;

(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orbope Ouonornueckort mHMOpPMALMK, HEOOXOIUMOM Il BHITTOJHEHUS YICOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCIONB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMYy  IpEACTaBICHUS
Ounonornyeckor uHpopmauu (cxembl, rpaduku, JUarpaMmbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KAdeCTBE CpeACTBa IpU pabore ¢
Ouonorndeckod wWHGPOPMAIMEH: MPUMEHATh XUMHYECKHE, (UBHUECKHE U
MaTEMaTUYECKUE 3HAKM U CUMBOJIBL, (hOpMysbl, aOOpEBHATYPY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CPEACTBA
HarJasiAHOCTH;

BJaJeTh  HABBIKAMU  pACIO3HABaHWS W 3allUThl  WH(OpMALUH,
UH(POPMAIIMOHHON 0€30MacCHOCTH JTUYHOCTH.

OBJ1aieHHe YHHBEPCAJbLHBIMU KOMMYHUKATHBHBIMY JIEHCTBUSAMM:

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KHU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU MO CYIIECTBY OOCYXJIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJIECHHUS OTHOCUTEIIBHO BBINOJIHEHUS MpeasiaracMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JIPYrUX yYaCTHUKOB
JUanora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJAJETh PA3JMYHBIMU CIIOCOOaMHM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMATh
HaMEPEeHUs JPYTuX JIOJeH, MPOSIBIATh YBAXKUTEIHLHOE OTHOUIEHUE K COOECETHUKY
U B KOppeKTHOU (hopMe (HOpMyJINpOBATH CBOU BO3PAKEHUS;



Pa3BEPHYTO U JIOTMUHO H3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeIbHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYAJIbHOU
paboThI MpU PElICHUH OMOJIOrMYECKOM MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
NpPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MIPHU PEIICHNH YUeOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUI C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YJeHa KOJUIEKTHUBA;

NpPUHUMATh  II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JIEUCTBUMA,
pacupeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJIbTAThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHUKA KOMAaHJIbl B
001Ul pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHUBATh HUAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJACHHE B PA3IUYHBIX
CUTYaIMsIX, TPOSABIIATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OByajieHNe YHUBEPCAIbHBIMH PEryJasTUBHBIMH JeHCTBUSMMU:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OWOJOTUYECKHE 3HAHMS I BBISBICHUSI MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU IIETIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIKaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MMO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHOMN
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pEIICHUs MpoOieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKy y4eOHOI0 MpeIMeTa Ha OCHOBE JIMUHBIX TIPEATIOUTECHHUI;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON DJPYAUIIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.



2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B JCSATEIbLHOCTD,
OlLICHMBATh COOTBETCTBUE PE3YJIHTATOB IICIISM;

BJaJICTh  HABBIKAMHU  IIO3HABATCIIBHON  pediekcnn  Kak  OCO3HaHUS
COBEpIIIACMBIX JEHCTBUH M MBICIUTEIBHBIX MPOILECCOB, WX pE3yJbTaTOB U
OCHOBaHHUH, UCIOJB30BaTh NPUEMBI pedIeKCHU JUIsS OICHKH CHUTYyallMH, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OIICHUBaTh PHCKHM W CBOCBPEMCHHO NPUHUMATL PEIICHUS 110 HUX
CHIDKCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBI JPYIMX TpPH aHajdu3e pe3yJIbTaToB
JeSITEIIbHOCTH;

3) npuHsATHE Ce0s U APYTHUX:

NPUHAMATH ceOs, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBI JPYIMX TpPH aHaju3e pe3yJIbTaToB
JeSITEIIbHOCTH;

NPHU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIUOKH;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3HMIMH JPYrOro 4eIOBEKa.

NPEJMETHBIE PE3YJIBTATHI

[Ipenmernbie pe3ynabTarhl ocBoeHusi mporpammbl COO 1o Ouosiorud Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyeckue js yueoHoro npeamera «bruomorusy»
HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 10 OCBOCHUIO, HHTEPIIPETAIINHN U
npeoOpa3oBaHUI0 3HAHUU, BUBI JEATEILHOCTU MO MOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX Y4EOHBIX CHUTyallUsiX, a TAaKK€ B PEalIbHbIX
KU3HEHHBIX CUTYaIMsIX, CBSI3aHHBIX ¢ Owuonorueil. B mporpamme mpeamerHbie
PE3yNbTaThI IPEACTABIICHBI IO TO/IaM 00yUYEHUS.

[IpenmerHble pe3ynbTaThl OCBOCHUS ydueOHOro mnpeamera «buosnorus» ¢ 10
Ks1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE W POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAY4YHOM KApTUHBI MUpa U HAY4YHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUHCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1ady;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTMYECKUX TEPMUHOB U TIOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB W TMpEeBpallcHUe
SHEPTUMr), TOMEOCTa3 (caMoperyssiius), YpOBHEBasi OpraHU3aIis KUBBIX CHUCTEM,



CaMOBOCIIPOU3Be/IeHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, N3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHUE u3JIaratb OWOJIOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LIEHTpaJlbHAs JO0rMa MOJIEKYJsIpHOMl Owuonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOroo0Opasus u
NPOUCXOXKJEHUS KyIbTypHbIX pacteHuid H. M. BaBwiioBa), onpenensiTe rpaHulLibl
UX MIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yYMEHHE BIAJETh METOJAMU HAYYHOrO NTO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OIHMCaHWE >XKUBBIX CHCTEM, MPOIECCOB W SIBICHUHN, OpraHu3alus M MPOBEICHUE
OMOJIOTMYECKOr0  DKCIIEPUMEHTAa,  BBIABW)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIWYMHAMH, OOBSICHEHHE IOJyYEHHBIX
pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
3YKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB M NPEBpAIICHHUS dHEPTUU B KIETKe, (HOTOCHHTE3A,
TUTACTUYECKOT0 M DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, HWHAMBUAYAIBHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSATh MOMyYEHHBbIC 3HAHMS AN OOBICHEHUS OMOJIOTHYECKHX
NPOIIECCOB U SIBICHUM, IJISI MPUHSITHS MPAKTUYECKUX PEHICHUH B TOBCETHEBHOM
KHU3HU C LeJblo oOecriedeHuss 0e30IaCHOCTH CBOErO 3/10pOBbS U 3/10pPOBbS
OKPY>KaIOIIUX JIIO/IeH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY’KaIOIIen
NPUPOTHON Cpeae, MOHMMaHHEe HEOOXOTUMOCTH HCIONb30BAHUS JOCTHKEHHI
COBpEMEHHOW  Ouojorum ¥ OMOTEXHOJOTMH  JUIsl  pPalMOHAJIBHOIO
OPUPOJOTNOIb30BAHMS;

YMEHHE peliaTh OJJIEMEHTapHble TIEHEeTHYeCKHe 3a7aud Ha MOHO- H
IUTUOPUTHOE CKpPEIIMBAaHWE, CIEIUICHHOE HACJIEeIOBaHNE, COCTaBISATh CXEMBI
MOHOTHOPHJIHOTO CKPEIMBAaHUS JUIsl MPEJCKA3aHUsl HACIENOBAaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBIIONHATH JTA0OPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLICHMBaTb U HWHTEPIPETUPOBATh HH(POPMALUIO
OMOJIOTMYECKOT0  COJEp)KaHMSA, BKJIIOYAIONIIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBa MAacCOBOW MHGOpPMAIIUHU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIICIOBaHUI B OHOIOTHH,
MEIULIMHE, OMOTEXHOJIOTUH;



YMEHHE CO0371aBaTh COOCTBEHHBIC IMCHMCHHBIC M YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh MOHATUWHBIN anmapaT OMOJIOTUH.

[IpenMerHble pe3yiabTaThl OCBOEHUS ydueOHoro mpeamera «buomnorus» ¢ 11
KJlacce NOKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KApTUHBI MHpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCUUCKUX H
3apyOeKHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJIOTWMH, (PYHKUIMOHAIBHOU
IPAaMOTHOCTH YeJIOBEKa JJIsI PEIICHHS )KU3HCHHBIX 3a/a4,

YMEHHE PACKPBIBATh COJEpKaHHE OMOJOTMYECKHX TEPMHUHOB W TIOHSTHMA:
BUJI, TOMYJISLUSL, TEHOPOH/I, IBOIIOLHUS, ABUKYIIUE CUIIbI ((haKTOpPbl) SBOJIOINH,
IIPHUCIIOCOOJICHHOCTh OPTraHW3MOB, BHI000pa30BaHUE, DKOJIOTHYECKUE (DAKTOPHI,
DKOCHCTEMa, TMPOJYIEHTH, KOHCYMEHTBI, PEAYLEHTBbI, LMK  MUTaHUsA,
9KOJIOTHYEeCKasl MMpaMuJia, OUOreoneHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKUE TeopuH (PBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHUS OBOJIIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3aponpimieBoro cxozactsa K. M. bopa, depemoBaHus TJIaBHBIX HaIlpaBJICHUN U
nyteit sBomonim A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepuaackoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yYMEHHE BIIJIETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOIIOICHUE H
OMKMCAHHUE YKUBBIX CHUCTEM, MPOILIECCOB W SBJICHUM, OpraHu3aiusi U MpPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bI,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCICAyEeMbIMH BEIIMYMHAMHU, OOBSICHEHHE ITOYYSHHBIX
pe3yJabTaTOB, WCIOJIL30BAHHBIX HAaYYHBIX TOHSATHM, TEOPUH M 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHIOB, TMONYJAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreOIeHO30B M JIKOCHUCTEM, OCOOEHHOCTHM IIPOIIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOT'O OTOOpa, BHI000pA30BaHMS, MPHUCIIOCOOIESHHOCTH
OpPraHWU3MOB, JICUCTBHS DKOJIOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEPEeHOCca
BCIIECTB M TIOTOKAa DHEPrUM B DKOCHUCTEMAaxX, AaHTPOMOICHHBIX HW3MCHCHHHA B
AKOCHCTEMaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOr€OXMMHYECKHX
ITUKJIOB B Onocdepe;

yMEHUE TPUMEHSTH MOTYYEHHBIC 3HAHUS I OOBSCHEHUS OWOIOTHYECKUX
IIPOIIECCOB M SIBJICHUH, JUIS MPUHSATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1EeTbI0 obOecrieueHuss O0€30MacHOCTH CBOETO 3JI0POBbS M 3JI0POBBS
OKPYXKAIOIIUX JTIOJIeH, COOI0ICHUST HOPM TPaMOTHOT'O TIOBEICHUS B OKPYXKaIoIIen



NPUPOTHONW Cpeae, MOHMMaHHEe HEOOXOTUMOCTH WCIONIB30BAaHUS TOCTHKEHHI
COBpPEMEHHO OMOJIOTUH JIJISl palliOHAILHOTO MPUPOAOIOIE30BAHNUS;

yMEHHUE peliaTh 3JIeMEHTapHble OMOIOTHYEeCKUe 3a7a4M, COCTABISITH CXEMBI
nepeHoca BeleCTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUsA);

YMEHHUE BBINOIHATh JA0OPATOPHbIE U NPAKTUUYECKUE paboOThl, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KaHMSA, BKJIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEeICcTBa MAacCOBOW MHGOpPMAIIUHU, HAYIHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  I[JIOOAIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUIHBIN amnmnapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM ungpoBbie
Ne n/mm P Konrponbubie | IIpakTuueckue (mudpp )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
1 [ToBTOpEHNE OCHOBHBIX pa3AesioB OMOJIOTUU 9 1 0 bu6mmorexa [IOK
9 knacca CrapToBasi AMarHOCTUKA https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 brosorns kax Hayxa 2 0 05 https://m.eds00.ru/7f41c292
bubnunorexa LIOK
3 JKuBbIe cHCTEMBI M X OpraHu3aIus 1 0 0 httos://m.edsoo.ru/7f41c292
. bubmnoreka [JOK
4 XUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 9 0.5 0.5 https:/m.edso0.ru/7fA1c292
bu6anoreka LIOK
> HKHSHEACATEILHOCTE KISTKH 8 0 0 https://m.edsoo.ru/7f41c292
Pa3sMHOXKEHNE U UHAMBUAYAIBHOE PA3BUTHE bu6muoreka [IOK
6 2 0 0.5
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
7 HacnencTBeHHOCTh M I3MEHYUBOCTD 7 0 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
8 Ceneknust opranu3mMoB. OCHOBBI 1 0 0 bu6muoreka [IOK
OMOTEXHOJIOTUU https://m.edso0o.ru/7f41¢c292
9 HToroBslii KOHTPOJIb 3HAHMIA 32 Kypc 10 9 1 0 bubmuoreka [JOK
KJ1acca https://m.edsoo.ru/7f41¢c292
bubmunorexa LIOK
10 Pesepatioe ppems 0 0 0 https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5 3
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P KonTpoabnsbie | IlpakTuuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
[ToBTOpPEHNE OCHOBHBIX pa3/IeIOB OUOJIOTUU

1 10 kitacca CtapToBasi IMarHOCTUKA 3HAHUI 5 1 0 bu6mmoreka [IOK
OCHOBHBIX pa3ieoB 6uonoruu kypea 10 https://m.edsoo.ru/7f41cc74
KJlacca

but6mmoreka [IOK
2 C) 0 9 0 1
BOTOHHOHHAZ BHOTOTHA https://m.edsoo.ru/7f41cc74

3 Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 05 bu6muoreka [IOK
3emiie ' ' https://m.edsoo.ru/7f41cc74

butmmoreka [IOK

4 1
OpraHH3MBI if OKpYIKAIOULas cpeia > 0 https://m.edsoo.ru/7f41cc74

bu6anorexa LIOK

5 Coo011ecTBa ¥ 9KOJIOTHUECKHE CUCTEMBI 7 0 0 httos://m.edsoo.ru/7fALecTA
HToroBast AMarHocTUKa M0 MaTepuay,

6 nzydeHHomy B 11 kmacce O0obmeHne 5 1 0 bubnmoreka [JOK
3HAHUI O CTPOEHUH M KU3HEIEITEITbHOCTH https://m.edsoo.ru/7f41cc74
PaCTUTEILHOTO OpPraHu3Ma

bubnunorexa LIOK
! Pesepsitoe Bpent 0 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5 2.5



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

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos DJIeKTPOHHbIE
Ne Hdara nugposbie
Tema ypoka Konrposabuble  IIpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 IloBTOpEHME OCHOBHBIX Pa3/IciIOB 1 0 0 bu6munorexa [IOK
ouosornm 9 Kacca https://m.eds00.ru/863df188
. bubmmoreka [IOK
2 CraproBasi TMarHOCTUKA 3HAHUM 1 1 0 httos://m.edsoo.ru/863df188
buonorus B cucteme Hayk. OOBEKT bubmmorexa LHOK
3 5 ' 1 0 0 https://m.eds00.ru/863e6122
H3YHCHHA GHOIOTIH https://m.edsoo.ru/863e632a
MeToibl TO3HAHUS KUBOU MPUPOIBI.
[paktuyeckas padora Ne 1
4 «Mcnonp30BaHUE pa3IMYHbBIX 1 0 0.5 bubmorera [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTHYECKUX O0OBEKTOBY
buonornyeckne cucTeMsl, TPOILIECCHI bubmuorexa [IOK
5 1 0 0
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
XuMH4eckui cocTaB KiieTku. Boga u bubmuorexa [JOK
6 1 0 0
MUHEPAJILHBIE COJIH https://m.edso0.ru/863e674e
bubmmoreka [JOK
7 b .C 0 1 0 0
CITKH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
3 depMeHThI — OHOJIOTUYECKHE 1 0 05 bubnmorexa LIOK

Karanusaropsl. JlaboparopHas

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df188
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

pabora Ne 1 «3yuenue
KaTaJIMTHIECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMEPE aMUTIA3bI
WM KaTaJlasbl)»

but6mmoreka [JOK
o YraeBozet. Jlmm et 0 0 https://m.eds00.ru/863e6870
bu6mmoreka [IOK
10 HyxnenHoBbie KHCTOTEL AT 0 0 https://m.edso00.ru/863e6d5¢
11 Hcropus u MeTOBI U3y4YECHUS 0 0 bubnnorexa [IOK
kietku. Knetounas reopus https://m.eds00.ru/863e6e88
12 KneTka kak 11eJI0CTHAs KHBas 0 0 bu6nunorexa LIOK
cucTemMa https://m.eds00.ru/863e7540
CrpoeHne 3yKapHOTHUECKOM KIIETKH.
JlabopaTopHnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [IOK
13 pacTeHuil, ’KUBOTHBIX, TPHOOB U 0 0.5 https://m.edso00.ru/863e6ff0
OaKTepHii oI MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax u Ux
OTIHCAaHUE»
Hexnerounsie hopmbl )KU3HH —
14 BUpYyCHI. [IpoMexyTouHas 0.5 0 bubamorera LOK
. https://m.edso0.ru/863e7540
JMarHOCTUKA 3HAHUH.
bu6nuorexa [IOK
15 OOMEeH BELIECTB WX META00IN3M 0 0 httos://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
16 Porocues. Xemociires 0 0 https://m.edso0.ru/863e7c98
17 DHepreTUyeckuii 0OMeH 0 0 bubmmorexa [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7aae

JKuzHeHHbIN UK KIETKHU. [lenenue
KieTku. Mutos. JlaboparopHas

bubmuorexa [IOK

18 pabota Ne 3 «HabumoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEeIlKa JyKa Ha
TOTOBBIX MHKpPOITpEIapaTax»
19 buocunres 6enka. Peakmms 0 bubmuorexa [IOK
MaTpU4YHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6nuorexa [IOK
20 Tpancasuns — Guocnaes benka 0 https://m.edso0.ru/863e796e
. bubmuotexa [IOK
21 Meiios 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. OnaoI0TBOPEHHE.
29 JlaGopaTopHas pabota Ne 4 05 bubnmnoreka [JOK
«M3yueHne CTpOECHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»
bu6nmorexa [IOK
23 DopMBI pa3MHOKEHHUSI OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
24 NupuBunyansHOE pa3BUTHE 0 bubnmorexa LIOK
OpraHu3MoOB https://m.edso00.ru/863e8436
I'eneTtnka — Hayka o
25 HACJIEICTBEHHOCTH U M3MEHUYHNBOCTH. 0 bu6nunorexa LIOK

3aKOHOMEPHOCTU HACIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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CKpEILMBAaHNE

JurubpuiHoe ckpeuBaHue. 3aKkoH

26 HE3aBHCHMOT'O HACJICJIOBAHHUS 0 bubmmorexa [IOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrerieHHOE HacJIeJ0OBaHUE
npu3HakoB. JlabopartopHas padota
Ne 5 «M3y4yenue pe3ynbraTtoB bubnnorexa [IOK
27 0.5
MOHOTHOPUAHOTO U TUTHOPUITHOTO https://m.edso0.ru/863e8c60
CKpeUIuBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOIIpEIIapaTax
I'enetuka nosa. Hacnenoranue bubmuorexa [IOK
28 0
MPU3HAKOB, CUEIUICHHBIX C IT0JIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencreeHHas
M3MEHYMBOCTH. JJabopaTtopHas
pabora Ne 6. U3yuenue bub6mmorexa LIOK
29 . 0.5
MOIU(PHUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAITMOHHOTO psa U
BApUAITMOHHON KPUBOM»
Hacnencrsennas n3MeHYUBOCTE.
JlaboparopHast pabota Ne 7. bubnnoreka [JOK
30 . 0.5
«AHaIN3 MyTauil y 1po30¢puiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIpenapaTax»
bu6nuorexa [IOK
31 I'enernka yenoBeka 0
https://m.edso00.ru/863e8d78
Cenekius Kak HayKa M MpoIIecC.
e P bubmmorexa LIOK
32 MeTtobl U JOCTUKEHHUS CEICKIIUU 0

paCTeHI/Iﬁ H ) KMBOTHBIX.

https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e9214

buotexHosorus Kak oTpacib
MPOU3BOACTBA

HToroBas nuarHoctuka 1o

bu6nunorexa LIOK
33 MatepHasy, usyucuxomy s 10 1 ! https://m.edso00.ru/863e9214
knacce. BITP/JIKP
O0001IEHNE IO TEME
34 «HacnenctBeHHOCTD U 1 0 Bubmiorexa IIOK
A https://m.edso0.ru/863e9336
HN3MCHYHUBOCTH OPF AHU3MOB»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

[NPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KonunuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchbl
1 [ToBTOpEHNE OCHOBHBIX Pa3/IeiiOB 1 0 0 bu6nunorexa LIOK
6uonoruu 10 xnacca https://m.edsoo.ru/7f4148d0
BxoaHas quarsHoctuka 3HaHUU
2 OCHOBHBIX Pa3/ejoB OMOJIOTHHU Kypca 1 1 0 bubmmorexa [IOK
pasA P https://m.edsoo.ru/7f4148d0
10 kmacca
N bubnuorexa [IOK
3 IBOIMIOLKS 1 METOZBI &€ H3yHIeHHA 1 0 0 https://m.edsoo.ru/863ea20e
4 Hcropus pa3sButus NpeacTaBiacHun 1 0 0 bubnnorexa [IOK
00 3BOTIOLINHU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
> Muipoosotions 1 0 0 https://m.edso00.ru/863e9cle
[Tonynauus kKak 3eMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
bu6mmoreka [JOK
6 Jla6 6ota Ne 1 1 0 0.5
abopatoprad pabota 2 https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIOH
7 JIBoKy1e cuibl (31eMeHTapHbIe 1 0 0 bubnnorexa [IOK
(haKTOPBI) IBOTIOIIUN https://m.edso0.ru/863e9da4
. bubnuotexa [IOK
E 1
8 CTECTBEHHBIN 0TOOpP U ero (hopMBI 0 0 https://m.edsoo.ru/863e9ed0
9 PesynbTats! 3BomtonMu: 1 0 0.5 bubmmorexa LIOK



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
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

PUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BUs000pazoBanue. Jlaboparopuas
pabora Ne 2 «Onucanue
IpUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHTEIJIBHOTO XapaKTepa

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

Hamnpasnenus u nmytu

bubnunorexa LIOK

10 0 0
MAaKpO3BOIOLIMHI https://m.edso0.ru/863e9cle
11 Heo6patumocTs 3BoIOLUHT 0 0
12 I/I"CTOpI/IH YKU3HU Ha 3eMJI€ U METOJIbI 0 0
e€ U3ydeHus
13 I'unore3sl MPOUCXOKACHUS KUZHU 0 0 bubnuorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazBurtue xu3Hu Ha 3emie 1o 3paM u
14 neprogaM. [IpoMexxyrounas 0.5 0 bubmmorexa [OK
P P EIT ' https://m.edsoo.ru/863ea6be
JUATHOCTUKA 3HAHUH.
OCHOBHBIE 3TaIlbl SBOIOIIH
pPaCTUTEIBHOTO U YKUBOTHOTO MUPA.
[TpaxkTuueckas pabora Ne 1 bubnmoreka [JOK
15 0 0.5
«3ydeHne HCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUH U KUBOTHBIX B
KOJUTEKIIHSX
CoBpeMeHHas cuctema bubnmoreka [JOK
16 0 0
OPTaHUYECKOTO MUpPa https://m.edsoo.ru/863ea48e
bubmuorexa [IOK
17
DBOJIOIHS YeTIOBEKa (AaHTPOIIOTECHE3) 0 0 httos://m.edso0.ru/863eac2c
b K
18 JBuoxyniue cuibl (pakTophl) 0 0 nommorexa [10

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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

AHTPOIIOTCHE3a

OCHOBHBIE CTaIUU DBOJIFOIIUHA

19 0
YeJoBeKa
Yenoseyeckue pacsl U IPUPOIHbIE bubnuorexa [IOK
20 0
aJarTaly YeJloBeKa https://m.edsoo.ru/863eaea2
21 DKOJIOTHs KaK HayKa 0
29 Cpenpl 0OUTaHUS U SKOJIOTHYECKHE 0 bu6muoteka LIOK
(axTopsI https://m.edso0.ru/863eafec
AbGuoTtndeckue haKTOpHI.
JlaboparopHuas pabota Ne 3.
«Mopdonorudeckre 0cCOOEHHOCTH
23 ACTEHUU U3 pa3HBIX MECT 0.5 bubmmorexa [IOK
P P ' https://m.edso00.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnunorexa LIOK
24 b
MOTHUECKHE (aKTOpE! 0 https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomynauuu. [IpakTuueckas padora
25 Ne 2 «[Toncyét mnoTHOCTH 0.5 bubmorexa IOK
B N ' https://m.edso00.ru/863d512e
MOMYJIALMNA Pa3HBIX BUIOB
pacTeHun»
26 CooOmiecTBa OpraHU3MOB — 0 bubmmorexa LIOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
97 DKOJOTUYECKUE CUCTEMBI 0 bubmuorexa [JOK

(aK0CHCTEMBI)

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TTOKa3aTEIIH YKOCHUCTEMEL.

bu6mmoreka [IOK
2 . 1
8 3Kojjomqecme fupaMuibt 0 0 https://m.edsoo.ru/863eb5fa
CsoiictBa sxocucteM. Cykueccust
bubnunorexa LIOK
29 Hpupoxsie SocncTeMbI 1 0 0 https://m.edso0.ru/863eb5fa
bu6mmoreka [IOK
30 A 1
HITPOTIOTCHHAIE SROCHETEMH 0 0 https://m.edso0.ru/863eb5fa
Buocdepa — rnobanbHas
31 9KOCUCTEMA 3EMIIH. 1 0 0 bubnnorexa [IOK
3aKOHOMEPHOCTH CYIIECTBOBAHUS https://m.edso0.ru/863ebb5e
o6unochepsl
YenoseuecTBo B Onochepe 3emin.
32 CocylecTBOBaHUE IPUPOIEL U 1 0 0 bubnnorexa [IOK
i pup https://m.edsoo.ru/863ebale
YeJoBeYeCcTBa
WTtorosas qnuarHocTHKa 110
33 MaTepuaiy, u3yueHHomy B 11 kiacce 1 1 0 bubmmorexa [IOK
O606menne Tembl «CoodiiecTBa U https://m.edsoo.ru/863ebale
9KOJIOTHYECKHE CUCTEMBD»
O600611eH1e 1o MaTepuay, bubnmoreka [JOK
34 1 0 0
n3ydeHHomy B 11 kmacce https://m.eds00.ru/863d512¢
OBIIEE KOJIMYECTBO YACOB I10
- 34 2.5 2.5

[NPOI'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863d512e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOTI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUK O MECTE M POJH OHOJIOTUU B CHCTEME
HAyYHOTO 3HaHMS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQ/IE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B Ppa3BUTHE
Ouosoruy; (pyHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS
KU3HEHHBIX 337129

YMeHue pacKpblBaTh COJEpKAHHWE OHMOJIOTMYECKUX TEPMHHOB U
TIOHSTUMN: JKU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OOMEH BEIIECTB U
MpeBpallleHue HHEPruM), TOMeocTa3 (caMoperyislus), YypOoBHEBas
OpraHMu3alus JKUBbIX CHUCTEM, CaMOBOCIIPOU3BEACHHUE (PETPOIYKIIMS),
HaCJIeICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BUTHE

YMmeHue uznaraTb OMOJOrMYECKUE TEOPUM (KJIETOYHAsi, XpOMOCOMHas,
MytanroHHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
ydeHus (0 IEHTpax MHOIrooOpasusi M MPOUCXOXKIEHHUS KYJIbTYPHBIX
pactenuii H.J1. BaBunosa), onpenensTe rpaHULbl UX IPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BIajeTh METOJAMH HAYYHOTO TIIO3HAHHWS B OHOJIOTHH
(HaOyroicHNE W OINMCAHHME KXUBBIX CUCTEM, IMPOIECCOB U SIBICHUU;
OpraHm3amusi W TMPOBEICHUE OMOJOTHYECKOTO  OIKCIIEPUMEHTA,
BBIIBIDKEHHWE  THUIOTE3bl;  BBIABICHHE  3aBHCHUMOCTH  MEXIY
HCCJIeTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSTHHA, TCOPHH W 3aKOHOB, yMCHHE
JIeNTaTh BBIBOJIBI HA OCHOBAHUH TIOJTYICHHBIX PE3YIIBTATOB)

YMeHue BBIACNATH CYIIECTBEHHBICE MPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT M DYKAPHUOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpPTaHWU3MOB; OCOOCHHOCTHM  TIPOIIECCOB  OOMEHa  BEIIECTB |
MIPEeBpAICHUS] JHEPTrUU B KIETKE, (OTOCHHTE3a, IUTACTUICCKOTO |
SHEPreTHYecKoro  oOMeHa,  XEMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PAa3MHOKEHUS,  WHAMBHIYAJIBHOTO  Pa3BUTHS
opranusMa (OHTOTeHe3)

YMeHmne IIPUMCEHATDH IMOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHHUS
OMOJIOrTYECKHX mponecccoB U ﬂBJ'ICHI/IfI, AJId TIPUHATHA IMPAKTHYCCKUX




pelieHnii B MOBCEAHEBHON KU3HU B LIEAX oOecnieueHns 6€30nacHOCTH
CBOETO 3710POBbsI M 37J0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOJIIO/IEHUSI HOPM
rPpaMOTHOI'O  MOBEAEHUS B  OKPYXAKIIEH IPUPOJHOU  Cpexc;
MIOHUMaHHe HE00X0AUMOCTH MCTIOJIb30BaHUS JOCTH)KEHU N
COBPEMEHHOM OMOJIOTMM U OUOTEXHOJNIOTUH Uil PalUOHAIBHOIO
MIPHUPOOTIOIB30BAHUS

YMeHue pemaTth 3JIEMEHTapHbIE I'€HETUYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpEIMBaHKUE, CIEIJICHHOE HACJIEOBAaHUE, COCTABIATDH
CXeMbl ~ MOHOTHOPUIHOTO  CKpeIlMBaHUs  JUId  IpeJcKa3aHUs
HacJeI0BaHUs MPU3HAKOB Y OPraHU3MOB

YMeHrne BBINONHATH JIAOOpPAaTOpHBIE W TPaKTHYECKHe paboThl,
cobmonaTh mnpaBwia npu pabore ¢ y4eOHBIM M J1a0OpPATOPHBIM
o0opynoBaHEM

10

YMeHHe KpUTHYECKH OLEHHMBATh U HMHTEPIPETUPOBATH HH(OPMALMIO
OHMOJIOTrMYECKOr0 COJAEPKaHuUs, BKIIOYAONIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHMKOB (CMMU, HayuHO-IIONYJIsIpHBIE MAaTEepHUalIbl);
TUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEOBaHUM B OHOJIOrUH,
MeAMLMHE, OMOTEXHOJIOT MU

YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHbBIE M YCTHBIE COOOIICHMS,
0000mast OMOTOTHIECKYI0 HH()OPMAIMIO U3 HECKOJIBKUX UCTOYHHKOB,
I'PaMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar OMOoJI0Tun

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

ChopmupoBaHHOCTH 3HAHWUH O MECTE M POJIU OUOJIOTMH B CUCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIQ/IE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Ppa3BHUTHE
Ouosoruy; (QYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKa ISl PEIICHHUS
KU3HEHHBIX 337129

YMeHHe pacKphIBaTh COJCpKAHUE OWOJIOTUYECKHX TEPMHHOB U
TIOHATUI: BUJ, TOMYJSAIHS, TeHO(OH/, SBOIONUS, IBIKYIIHE CHIIBI
(dbakTopsI) SBOJIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BHUJI000pa30BaHUE, IKOJIOTHUECKHE (bakTopsl, IKOCHCTEMA,
MIPOYLIEHTHI, KOHCYMEHTHI, PENYIICHTHI, Henu  MUTaHus,
AKOJIOTUYECKas TUpaMKIa, OuoreoreHo3, ornocdepa

YMenue uznaratb OMOJOrHYecKUe TEOPUH (SBONIOIMOHHAs Teopus Y.
JlapBuHa,  CcHHTETMYeCKass  TEOpUs  DBOJIOLMHU), 3aKOHbl U




3aKOHOMEpHOCTH (3aposbimeBoro cxoactBa K.M. Bapa, depenoBanus
IJIaBHBIX HampaiaeHuil u myreit spomonuu A.H. CeBepiioa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensTh TpPaHUIBI KX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BIajeTh METOJAMH HAYYHOTO TIO3HAHHS B OHMOJIOTHH
(HabOyroieHNE W OINMCAHHME KXUBBIX CHUCTEM, IMPOIECCOB U SIBICHUU;
OpraHm3aiusi W [POBEJICHUE OMOJIOTHMYECKOTO  AKCIICPUMEHTA,
BBIBIDKEHHWE  THUIOTE3bl;  BBIABICHHE  3aBHCHUMOCTH  MEXIY
UCCIICYeMbIMH BEIMYMHAMH, OOBSICHCHHUE IOJYYCHHBIX PE3YJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TCOPHH W 3aKOHOB, YMCHHE
JIeNTaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIhTATOR)

YMmenue BBIJACIIATH CYHICCTBCHHBIC IIpU3HAKU CTPOCHUA
OMOJOTUYECKMX OOBEKTOB: BHUIOB, TMOMYNIALMNA, TMPOAYIECHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OHOTCOLIEHO30B M  JKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB HACJIC/ICTBEHHOU W3MECHUYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPTraHu3MOB, JCHCTBUS HKOJOTHYECKUX (DAKTOPOB HA OPTraHU3MBI,
MEPEeHOCca BEUIECTB U MOTOKA YHEPTHU B SKOCUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHHI B DKOCUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTeOXMMHUYECKUX ITUKIIOB B Orocdepe

VYMmenue IPUMCHATH IMMOJIYYCHHBIC 3HAHUA JJISL OG’bﬁCHeHI/ISI
OHMOJOTUYECKUX MPOIECCOB U SIBJICHHM, IS MPUHATHS MPAKTUYECKHX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecnieueHns 6€30macHOCTH
CBOETO 37I0POBbsI M 37J0POBbs OKPY>KAIOLIUX JIFOJIEH, COOIIO/IEHUSI HOPM
rpaMOTHOIO MOBEAEHHUA B  OKPYXKAIOIIEH NPUPOJHON  CpEe;
IIOHUMAHHUEC HCOGXOI[I/IMOCTI/I HUCITIOJIB30BAHU S IIOCTI/I)KGHI/Iﬁ
COBPEMEHHOM OMOJIOTUH JISl PAIIMOHATBHOTO MPUPOIOTIOTH30BAHUS

VYMeHue pemaTth 3J€MEHTapHble OMOJOIMYECKHE 3aJayH, COCTABIAThH
CXEMBI [IEPEHOCA BEIECTB U SHEPTUU B SKOCHCTEMAX (LIE€NU MUTAHMS)

YMeHue BBINOJHATH J1TA0OpAaTOpHBIE M TpPAKTHUYECKUe paboTsl,
cobmonaTh mpaBuwia npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM
o0opynoBaHUEM

YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHPOPMAIUIO
OMOJIOTUYECKOTO COJIEpIKaHMsI, BKIIOYAIOIYIO TICEBJOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UcToyHNKOB (CMU, HaydHO-TIOMYNIsIpHBIE MaTepHasbl);
paccmaTpuBath rio00asbHbIe HKOJIOTHYECKHE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

10

YMeHue co3aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011251 GMOTOTrHYECKY0 UH(DOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO UCIOJIB30BaTh MOHATHHHBIN anmapat OHMOJIOTruU




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

buonorus xkak HayKa

11

buonorus — nHayka o xuBoW mnpupone. Pomp Ouonormu B (opmMupoBaHUH
COBPEMEHHOI HaydHOU KapTUHBI Mupa. CuctemMa OMOJIOrHYeCKUX HAyK

1.2

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAOIIOACHHE, HKCIEPUMEHT, OMHCAHUE,
HU3MepeHue, KiaacCH(UKaIUsa, MOJCIMpPOBAHKE, CTAaTUCTHYECKas oO0paboTka
JTAHHBIX )

JKuBpIe cCTEMBI U X opraHusanusa

2.1

Kusbie cuctembl (OMocHMCTEMbI) Kak MpeaMeT u3ydeHus Ouonoruu. CBOHCTBa
OMOCHCTEM U UX pazHOOOpaszue

2.2

YpoBHM oOpraHu3anuu OWOCHUCTEM: MOJEKYISIPHO-TEHETUYECKHUM, KJICTOYHBIH,
OpraHU3MEHHBIN, MOMYJSLUOHHO-BUI0BOM, 3KOCUCTEMHBIN, OMOChepHBbII

XHUMHUYECKUI COCTaB U CTPOEHUE KIIETKU

3.1

XUMUYECKUIl COCTaB KIETKH. XHUMHYECKHE SJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHKpOdJIeMeHThl. Bojga u MuHepanbHble BemecTBa. DOyHKIMH BOIbI U
MUHEpaJbHBIX BEIIECTB B KiIeTke. [loanepkanue ocMoTHyecKoro OajgaHca

3.2

benku. CoctaB M cTpoeHue OeNKOB. AMHHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHuMble M 3aMEHUMbIE aMHUHOKHCIOTBL. AMMHOKHCIIOTHBIM COCTaB.
VYpoBHU CTPYKTYpbI 0€IKOBOI MOJIEKyJ bl (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAsL CTPYKTypa). XUMHYECKHE cBoiicTBa OenkoB. buonornyeckue
byHKIMU OEKOB.

@depMmeHTHl — OuoJoruueckue katanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
LHeHTp, cyOcTpaTHas crnenuduuHocTs. KodepmenTsl. Buramunbl. Otinuus
(epMEHTOB OT HEOPraHMUYECKUX KaTaJln3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (TIIIOKO3a, pub03a W J1e30Kcupr0o03a), ArcaxapHibl
(caxapoza, JlakTo3a) W TMOJUcaxapuibl (Kpaxmani, TJIHUKOTEH, MEeJUIII0J03a).
buonoruueckue GyHKIUHU YIIE€BOIOB.

Jlunuael:  Tpurimuepuabl,  crepounbl,  ¢dochommnuapl.  ['wapodunbHO-
ruapodoOHbIe cBoiicTBa. buosormdeckue ¢dyHkuun JunuaoB. CpaBHEHHE
YIII€BOAOB, OCIKOB U JIMIUIOB KaK KICTOYHUKOB YHEPTHU

3.4

3.5

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEHHOBBIX
kucnotr. Crtpoenne u ¢ynkuuu JIHK. Crtpoenune u ¢ynkuuu PHK. ATO:
cTpoeHue u pyHKIII

[utonmorus — Hayka o kierke. Kiietounas reopusi. MeToapl H3y4eHus: KIETOK

3.6

Knerka kax OCJIOCTHAA XHUBasA CHUCTCMA. O6IJ_[I/IC NPpU3HAKU KIJICTOK: 3aMKHYTasa
HapyKHas1 MeM6paHa, MOJICKYJIbI I[HK KaK Te€HETUYECKHU alapar, CHCTEMa




cuHTe3a OelKa

3.7

Tunbel KIETOK: dyKapruoTH4ecKas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoil  kimetku. Kierounas creHka Oaktepuil.  CTpoeHue
yKapuOTHUYECKON KIeTKH. OCHOBHBIE OTIMYUS PACTHUTEIHHOMW, >XUBOTHOU U
rpUOHOMN KIIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, WX
¢bynkuun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pyHkImu. [uToriazma u eé
opranousipl. OHOMEMOpaHHBIE OPraHOWIBl KJIETKU: IHIOIIIa3MaTHYeCKas CETh
(OIIC), ammapat ['ombmku, nu3ocombl. [loryaBTOHOMHBIE OPraHOWIBI KIETKHU:
MUTOXOHJIpUH, IIacTuAbL. [IpoMCXOXKIeHne MUTOXOHAPUA W IUIacTUA. Buabl
wiactua. HememOpaHHble OpraHoujbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LIEHTP,
PECHUYKH, KIyTUKU. DyHKIIMHA OPraHOUIO0B KIETKU. BrirroueHus

3.9

SAnpo — perynsatopHblii neHTp KiaeTku. CTpoeHue siapa: siaepHas 000JouKa,
KapuoIlUia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

Tpa"cnopT BEECTB B KIIETKE

)KI/I?»HGIICSITGJ'IBHOCTB KJICTKHU

4.1

OOMeH BemecTB, WM METa00Iu3M. ACCUMUIIALNSA (TUIACTUYECKHA OOMEH) H
JTUCCUMWISALIAA (PHEPTETHYECKUH OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonmu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOHBINH U rerepoTpodHbiil. Poms
(dbepMeHTOB B 0OMEHE BEIICCTB U MPEBPALICHUH SHEPTUU B KICTKE

4.2

®dotocunte3. CBeToBas U TeMHOBas ¢a3bl porocunresa. Peakuuu dorocunTesa.
DddexTuBHOCTh (HOTOCHHTE3a. 3HAYeHHUE (POTOCHMHTE3a ISl KU3HU Ha 3emiie.
Brnusaue ycmoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIMICHUS €T0
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpPYIOIIMe OakTepuu. 3HAYCHHE XEMOCHUHTE3a s
JKU3HU Ha 3emMJie

4.3

OHepreruyeckuii oOMeH B KkieTke. PacmiernyieHue BelECTB, BBIJIEICHHE U
aKKyMyJIMpOBaHHWE OJHEPrMM B KIETKE. OTalbl JHEPreTHUECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buiel. KucioponHoe OKUCIIEHUE, WM KJIETOYHOE
abIxaHue. DPPEeKTUBHOCT YHEPIeTUUECKOT0 0OMEHa

4.4

Peakiun matpuunoro cunresa. ['enernueckast undopmanus u JJHK. Peanuzamms
reHeTuYeckoil uHpopmanmu B kieTke. ['eHeTHueckuit KOI M €ro CBOMCTBa.
Tpauckpumus — marpuunsiii cuate3 PHK. Tpancnsmus — 6uocunTe3 Oernka.
Koauposanue amuHokucaot. Posb pubocom B GuocuHTe3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BUpyChl. Mctopust oTkpeitus Bupycos ([1.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. boyie3Hu pacTeHHi, JXUBOTHBIX W YEJIOBEKAa, BBI3BIBACMEBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINa.
[IpodunakTika pacupocTpaHeHUs! BUPYCHBIX 3a001€BaHUi

PasmHoxenne n WHIAWBUAYAJIBbHOC PA3BUTHEC OPTraHU3MOB




5.1

Knerounslii 1wk, wWiM >KU3HEHHBIM UMKI KieTku. MHTepdasza u muto3.
[Tporeccrl, mporekaromme B uHTepdasze. Perummkamus — peaknus MaTpUIHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIUMITONAHBIA W TalIOMJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMaTHUBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS U HMHAMBUAYAJIBHOTO PAa3BUTHUSA
OpPraHu3MOB.

Henenune xietkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiiue Ha
Pa3HbIX CTAAUSAX MUTO3a. bUOJOrHYECKHI CMBICII MUTO3a

5.2

@®opmBl pa3MHOXEHHUS OpPraHU3MOB: Oecrosoe W TonoBoe. Buasl Gecroioro
pPa3MHOKCHHS: JICJICHUE HAJBOC, MOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHHPOBaHHE OPTaHU3MOB, €T0 3HAYCHHE JUIS CEIEKIHN

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTIOIOTO.

Meito3. Craguu Meio3a. Ilporecchl, mpoucXOondiive Ha CTaausxX Meiosa.
[ToBenenne xpomocoM B Mmeno3e. KpoccuHroBep. BHOTOTHMYECKHII CMBICT U
3HaYCHHUE MeH03a

5.4

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKHM U AWYHUKU. OOpazoBaHME M Pa3BUTHE IMOJOBBIX KIETOK —
rameT (Crepmaro3ouj, SileKieTka) — cepmaToreHe3 u oorere3. OcoOeHHOCTH
CTPOEHUS SHLEKIETOK U criepMaTo3onaoB. Omnogorsopenue. Ilaprenorenes

5.5

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3). OMOpPHMOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpynsauus, opraHoreres. IloctamOpuonansHoe passutue. Tumbl
MOCTAMOPHOHAIBHOIO Pa3BUTHUS: NpPSIMOE, HEMpsiMoe (JIMYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pa3zButHe pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHHUs: CTPOCHUE CEMEHH,
CTaJ UM Pa3BUTHS

HaCJIeI[CTBeHHOCTB U UBSMCHYUBOCTH OPraHN3MOB

6.1

IIpeamer u 3agaun reHeTUky. Mictopus pasBuTus reHETUKU. BKilax poccHCKUX
U 3apyOexHbIX Yy4Y€HBIX B pa3BUTHE TIEHETHKH. MeToabl TIeHEeTUKU
(ruOpuI0IOTUUECKHIA, [UTOTCHETHYECKHH, MOJICKYJISIPHO-T€HETHYECKHU ).
OcHoBHbIE TeHETUYECKUE MOHATHA. ['eHeTndyeckass CUMBOJIMKA, UCIIOJIb3yeMas B
CcXeMax CKpelUBaHUN

6.2

3aKOHOMEPHOCTH HACJEIOBAaHMs IPU3HAKOB, ycCTaHOBiIEeHHble I'. Menzaenem.
MoHorubpuaHOe CKpelMBaHue. 3aKOH €JIMHO00pa3usi THOPHUIOB TIEPBOTO
nokoneHus. [IpaBuiio TOMUHUpOBAHUS. 3aKOH pACIICTUICHUS TMPU3HAKOB.
I'unoresa unctotsl ramet. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurubpuaHoe CKpelrMBaHue. 3aKOH HE3aBUCHMOTO HACIICIOBAaHUS MPHU3HAKOB.
[{uToreHeTHuecKkre OCHOBBI JAUTMOPUIHOTO CKpEIIMBAaHM. AHAIM3UPYIOIIEe
ckpemmBaHue.  Mcrnonp30oBaHME ~— AHAIM3UPYIOLIETO  CKpPEIIUMBAHUA IS




OTpe/ieNIeHUs] TeHOTHIIa 0CO0U

6.3

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mo cremnjieHHOMY
Hacjle0OBaHUIO TIeHOB. HapymieHwe cremuieHus T€HOB B pe3yibTaTe
KPOCCHHIOBepa. XpOMOCOMHAsi TEOpHUsl HAClIeACTBEHHOCTH. ['eHeTndeckue
KapTBhl.

I'enernka mosa. XpoOMOCOMHOE OINpEAeTCHHE IMoja. AYTOCOMBI U TOJIOBBIE
XPpOMOCOMBI. I'omorameTHele H reTeporaMCTHbIC OPraHU3MBbI. HaCJICI[OBaHI/Ie
IIPU3HAKOB, CLIETIJIEHHBIX C [T0JIOM

6.4

HN3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJICACTBSHHAs M HaCJIeACTBCHHAS.
Pone cpenpl B HEHACHENCTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAU(DUKAITMOHHOW HM3MEHUMBOCTU. BapuanmoHHBIA psa W BapuUallMOHHAS
kpuBasi. Hopma peakuum npusHaka. KonuyecTBeHHblE UM KaueCTBEHHBIC
MPU3HAKU U UX HOopMa peakiuu. CBolicTBa MOIU(PUKAITMOHHON U3MEHUNBOCTH

6.5

HacnenctBeHHas, WM TEHOTHUIIMYECKas, M3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHUYMBOCTh. Melo3 U TOJOBOM IMpollecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTannoHHass u3MeH4nBOCTh. Kitaccudukamuss MyTauuid:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPpUYMHBI MyTaluil. MyTareHHbIe
¢bakTopsl. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HAC/IeCTBEHHON n3MeHunBoctr H.1.
Baswuiosa

6.6

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyelIoBeKa: TeHEaJIOrNYCCKHM, OJIM3HEIOBBIH, [IUTOTCHETUYCCKUM,
OMOXMMHYECKH, MOJEKyIspHO-TeHeThudecKuil. COBpEMEHHOE OmpeesieHUue
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE C
momompto [1I[P-amanmm3a. HacnencTBenHple 3a0o0JieBaHUS 4YeIOBEKAa: TECHHBIC
0ose3Hu, 00JIE3HH C HACJIEJCTBEHHOW MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. ComMaTHuecKue W TeHEpaTWBHbIE MyTanuu. [IpUHIUIBI 370pOBOTO
oOpaza KW3HHM, AUArHOCTUKH, TPO(PWIAKTHKA U JICUEHUS TEHETHYCCKUX
Oose3Heil. MeauKo-TeHETHUYEeCKOEe KOHCYJIBTHPOBAHNUE. 3HAUCHUE METUITMHCKOU
TE€HETUKH B MPEOTBPAILICHUH U JICYCHUU T€HETUUECKUX 3a00JIeBaHU YeJIOBEeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenekusi Kak Hayka W TpouLecc. 3apoXACHUE CENEKUUH U JOMECTHKAIIMS.
VYyenne H.M. BaBunoBa 0 meHTpax MNPOUCXOXKIAEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. LIeHTpbl MpOUCX0XKACHUS TOMAIIHUX KUBOTHBIX. COpT,
opoJa, IMTaMM

7.2

CoBpeMeHHbIE METOJIbl CeNeKUUU. MaccoBbli M MHIUBUAYAJIbHBIH OTOOPHI B
CEJICKIIMM DPACTEHHH M XUBOTHBIX. OLEHKa sKcTepbepa. biM3koponcTBEeHHOE
cKkpemyBaHue — MHOpuauHr. Yucrtas nauHus. CKpelMBaHUE YUCTBHIX JIMHUM.
I'ereposuc, nnm rubpuanas cuina. HeponcTBeHHOE CKpeluBaHUE — ayTOPUIMHT.
Otnanénnas tubpuamzanuss W e€ ycmnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyYEHUE TIOJIUILUIONA0B. JIOCTMIKEHUS CEeNEKLUUU PpACTCHHUM, XUBOTHBIX U
MUKPOOPTaHU3MOB




7.3

buotexHosoruss kKak oOTpaciib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. Tambl
co3manust pexomOmHanTHOMH JIHK wu TpaHcreHHeix opranm3moB. Kierounas
nwxeHepus.  Kierounele  KynabTypbl. MUKpPOKIOHAJIBHOE  pa3MHOXEHHE
pactenuil. KioHHpoBaHME  BBICOKOIPOIYKTUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJIOTHUecKHue U 3Tudeckue npodiembl. MO — reneruuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBbI

11 KVIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUS

DBOJIIOLUOHHAS OUOJIOTUsA

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa  »Bomonuu.  IlajmeoHTonmormueckue:  MOCIIEAOBATEIbHOCTh
MOSIBIICHUST BHUJOB B TMAJICOHTOJIOTUYECKON JIETONHCH, TEPEXOAHbIe (HOPMBIL.
buoreorpaduyeckue: cxoactBo u paznuuue ¢dayH U GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTHUECKHE: CXO/ICTBA M Pa3INn4Msi SMOPHOHOB Pa3HBIX BUJIOB
NO3BOHOYHBIX. CpaBHHUTEIFHO-aHATOMHYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHBIE,
pPYAMMEHTApHBIE OPTaHbI, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METaOONIMYECKHX IyTeH y Bcex
OpPraHHu3MOB

1.2

OpomonronHass teopus Y.  [Japsuna. IIpeanocbuiku  BO3ZHUKHOBEHUS
JNapBUHU3MA. J[BWKyIIME CHIIBI HBONIONMUA BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE MPU OIPAHMUYECHHOCTH PECYPCOB, HEONpeaeaEHHAs U3MEHYUBOCTD,
6opb0a 3a cyliecTBOBaHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Tteopuss dBomonud (CTD) ®  ocHOBHBIE €€ TMOJOXKEHUS.
Muxkposomonus. [Tonynsius Kak eIMHUIA BUIA U 3BOJIOLNN

14

JBwxynme cuibl ((hakTophl) SBOJIIOLMK BHIOB B TpHUpoJe. MyTallMOHHBINA
nporecc ¥ KOMOWHATHBHAs M3MEHYMBOCTH. llomymsiioHHBIE BOJIHBI U Apeid
reHoB. M3omsanust u murpanus. EctecTBeHHbIM 0TOOp — Hanpapisiomuil GpakTop
sBomoLnd. POpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh  OpPraHU3MOB Kak pe3yiapTaT dBojrouuu. [Ipumepsl
NpUCTIOCOOTICHUH Y OpraHu3MoB. ApoMOp(O3bI M HAHOAAATITAIINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUI000pa30BAHUSA:
reorpagpuueckoe, 3K0JI0rH4eckoe

1.5

MaxkposBomonusi.  Popmbl  3BOJIOUMHU:  QUIIETHYECKas,  JIUBEPreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTUMOCTh 3BOIIOLUN

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMile

2.1

[oHayuHble TpeACTaBICHUS O 3apOXKICHUM >KU3HU. HayuyHbple TUIOTE3BI
BO3HHKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M TMaHCIepMHUsA. XHUMHUYECKast
ABOJIIONHUA. DKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKON DBOJIIOIUH.
HauanpHble aTambl Ouoniormueckoil sBomormu. 'unoresa PHK-mupa. IlepBoie




KJIETKU U UX DBOJIXOIIHS. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT J)XKUBBIX OPTraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emiie mo spam U nepuogam. Karapxeid. Apxeiickas u
npotepo3oiickasi dpbl. [lameos3oiickas spa u e€ mnepuoabl: KeMOPHUHCKHUH,
OPIOBUKCKHUM, CHIYPUMCKUH, JIEBOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKUM.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

KaliHozoiickass 2pa u €€ mepuoabl:  MaJCOre€HOBBIM,  HEOTCHOBBI,
AHTPOIIOI€HOBBIM. XapaKTepUCTHKA KIMMara M TIE€OJIOTMYECKUX IPOLECCOB.
OCHOBHBIE ATaITbl FBOJIIOLUN PACTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMop(do3bl y
pacTeHMi M JKUBOTHbIX. llosiBIeHMe, pacuBeT M BBIMMpPAaHUE TPYIN >KUBBIX
OpraHu3MOB

2.3

CucremMa OpraHMyeckoro Mupa Kak oOTpaxeHue »HBoJouud. OCHOBHBIE
CHUCTEMAaTHUYECKUE TPYIIIBI OPraHU3MOB

2.4

2.5

OBoNIONMs 4YeaoBeKa. AHTPOIOJOTUs Kak Hayka. Pa3BuTue mpencrtaBieHHH O
IIPOMCXOXKICHUN 4YelnoBeKa. Meroasl m3ydeHus aHrponorenesa. Cxoncrsa u
pa3nuyus YesloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0XKEHHE YeIOBeKa.
JBmwxynme cuibl (GakTopbl) aHTpornorenesza. HacnencTBeHHass W3MEHYUBOCTD U
ecTeCTBEHHbII 0TOOp. OOIIecTBEHHBIH 00pa3 >XU3HU, HU3TOTOBIIEHUE OPYIUi
TpyZAa, MBIIIJICHUE, PEYb

OCHOBHBIE CTaJUHM M BETBU DSBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAEpTaIbckui, Yenosek
pa3ymMHbId. Haxoaku MCKONaeMbIX OCTAaHKOB, BpPeMs CYIIECTBOBaHHUS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOI'O MO3ra, 00pa3 >KU3HHU, Opyaus

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BponeouHas (eBpaszuiickasi),
HErpo-aBCTPaJIONIHAS (3xBaTOpHAIbHAS), MOHI'OJIOUAHAS (a3marcko-
amMepuKaHckas). YepTsl MpHUCIIOCOOICHHOCTH MPEICTaBUTENICH YeTI0BEYECKUX Pac
K YCIIOBUSIM CylLIeCTBOBaHMs. EQMHCTBO yenoBedeckux pac. Kputuka pacusma

OpraHu3Mbl 1 OKpyXKarolias cpeaa

3.1

OKonorus Kak Hayka. 3aJadyd M pasJiesibl 3KOJIOTMH. MeToJbl IKOIOIMYECKUX
UCCIIeIOBaHMH. DKoornyeckoe MupoBo33peHue. Cpeibl 0OUTaHUsI OPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3/1yIlIHasl, IOUBEHHAs, BHYTPUOPTaHU3MEHHAS

3.2

Dxonoruyeckue  (aktoppl. Kmaccupukarms — 9Komoruueckux — (haKTOpOB:
a6I/IOTI/I‘~I€CKI/Ie, OHoTHYECKHE WU AHTPOIIOTCHHBIC. I[eﬁCTBHC IKOJIOTUYCCKUX
(hakTOpOB Ha OPTaHU3MBI

3.3

AbGunotndeckue (GakToOphl: CBET, TeMIepaTypa, BIKHOCTb. DOTOMEpUOAM3M.
[lpucniocoOnenust OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHX  (haKTOPOB.
buonornyeckue puTMbl

3.4

buotnyeckne Qaxtopbl. Bumel OMoTHdecKHX B3aWMOJCHCTBUN: KOHKYPEHIIHS,
XUITHUYECTBO, MAapa3uTU3M, MYTyalu3M, KOMMEHCanu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), = aMEHCAIM3M, HEUTpaiu3M. 3HayeHHe  OUOTHYECKUX
B3aUMOJICHCTBUH JJIS CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX




3.5

IKOJIOTUUECKIE XapaKTCPUCTUKHU TOIMyJIAIIHH. OCHOBHEIE IIOKa3aTeJIin
MMOomyJAun: 4YUCICHHOCTDb, INNIOTHOCTb, POXKIAAECMOCTb, CMCPTHOCTb, IIPHPOCT,
MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTHU MMOIYJIALIUA U eé peryinanusa

COO6H_ICCTBa H 3KOJOTHYCCKHUE CUCTCMBI

4.1

CoobmiecTBo opranu3mMoB — OuorieHo3. CTpPyKTypel OHOIIEHO3a: BHIOBa,
MPOCTPAHCTBECHHAs, Tpoduueckas (mumeBas). Buabl-momuHaHTel. CBS3H B
OuoneHo3e

4.2

Okosnoruueckue cucreMbl  (dkocuctembl). Ilonstue 00 9kocucteme
ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl DKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, pelyLleHTbl. KpyroBopoT BEIIECTB U IOTOK YHEPTUU B IKOCUCTEME.
Tpoduyeckue (MUIIEBBIC) YPOBHU JKOCHCTEMBI. [IWIEBBIE IEMA U CETH.
OcHOBHBIE TIOKA3aTEM SKOCUCTEMBI: OMOMacca, MPOAYKIHUSA. IKOJOTHYECKHUE
MUPAMUJIBI: TPOAYKIMH, YHUCICHHOCTH, OuoMacchl. (CBOHCTBAa 3SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYIIsLUs, pa3BuTre. CyKueccus

4.3

[TpuposiHbIe 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOIO WJIU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpONIOTE€HHbIE SKOCUCTEMBI. ATpO3KOCHCTEMBL. YpO03IKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobOpasue kak QakTop yCTOWYMBOCTH 2IKocucteM. CoxpaHeHue
OMOJIOTMYECKOTr0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['paHuibl, coctaB U CTpyKTypa
ouocdepsl. Kupoe BemecTBo M ero ¢yHkiuu. OcobeHHOCTH OHOchepbl Kak
rnobanpHOl sKOCUCTeMBbl. [lMHaMHueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEHIECTB M OMOTCOXHMMHYECKHE ITUKJIBI 3JIEMEHTOB
(yraepona, azora). 30HaIBHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoBeuectBo B Onochepe 3emin. AHTPOTIOTEHHBIE W3MEHEHUs B Ouocdepe.
['moGanbpHBIC SKOJTOTUYECKHUE TPOOIIEMBI.

OcHOBa  palMOHAJILHOTO  YIPABJICHUS MPUPOAHBIMH PECypcaMH H  HX
UCTIONIb30BaHue. JIOCTIKEHUsT OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* buonorus, 10 knacc / [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AxunonepHoe o6mectBo «M31aTeascTBoO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., AkimonepHoe o61ecTBo «M31arenscTBo
«IIpocBemieHue»

* buonorus, 11 knacc/ [Tonomapéra U.H., Kopuunosa O.A., Jlomununa T.E. u
npyrue; o penakuuert [lonomapénoit M.H., O6miecTBo ¢ orpaHudeHHON
orBeTcTBEHHOCTBIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3marenscTBO «lIpocBemenuer

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1.http://www.e-osnova.ru/- Xypuan «buonorus. Bee st yaurens!»

2. http://digital.1september.ru — O6mepoccuiickuii mpoekt «lllkomna mudpoBoro
BEKa.

3. http://school-collection.edu.ru - Komneknus nudpoBbix 00pa3oBaTeIbHBIX
pecypcos.

4. http://www.electroniclibrary21.ru - Dnexrponnas 6ubaroreka 21 Beka.

5. http://www.ege.edu.ru - OdurmanbHblii nHGOpMaHOHHBINA TopTat EID.
6. http://www.zavuch.ru - Caiit nis yauTenei.

7. http://ecosystema.ru - Dkonorudeckuii HEHTP «IKOCHCTEMA.

8. http://letopisi.org - Jleronucwu.

9. http://nsportal.ru - ConmanbHas ceTb paOOTHUKOB 00pa30BaHMSI.
10.http://proshkolu.ru— becrutaTHeli MIKOJIBHBIN MOPTAJL.
11.http://infourok.ru - BecruaTHBIN KOHCTPYKTOP CAHTOB IS YAUTEIIS.
12.http://multiurok.ru - becriaTHbI KOHCTPYKTOP CAWTOB JIJIsl YUUTEIIA.
13.http://bio.1september.ru - «f uny Ha ypok Ouonoruu. 1 ceHTAOps».
14.http://dnevnik.ru - THeBHUK.PY.

15.http://www.krugosvet.ru - Dunukionenus Kpyrocser.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76534/?interface=pupilclass=47 subject=27

3. http://files. school-collection. edu. ru/dirstore/e984c07cda-
8cdc9a66/03_02_01_05.swf

4. http://files. school-collection. edu. ru/dirstore/e984c07dda-8cdc9a66/index. htm
5. http://fcior.edu.ru

6. http://www.edu.ru/

7. http://window.edu.ru/

8. http://bio.1september.ru/

9. http://www.darwin.museum.ru/

10. http://www.gbmt.ru/

11. http://www.paleo.ru/museum

12. http://www.education.spb.ru/gtp/gtp.htm

13. http://http://bella-terra.

14. http://bella-terra.hotbox.ru.

15. http://express.irk.ru/sc/ecology/azbuka/index.htm.

16. http://www.refer.ru/9838

17. http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76535/?interface=pupil class=47 subject=27

18. http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76535/?interface=pupil class=47 subject=27

19. http://files. school-collection. edu. ru/dlrstore/e984c07cda-
8cdc9a66/03_02_01_05.swf

20. http://files. school-collection. edu. ru/dlrstore/e984c07dda-8cdc9a66/index. htm
21.text=%CF%F0%E8%F0%EE%E4%ED%FBY%ES+%E7%EE%ED%FB+%C7%E
5%EC%EBY%ES tg= interface=catalog

22. chool-collection.edu.ru/catalog/rubr/a6009585-8b8c-11db-b606-
0800200c9a66/76562/?interface=pupil class=47 subject=26

23. iles.school-collection.edu.ru/dIrstore/226530b6-6a49-4b2a-8f42-
4a55c¢3bd86¢d/%5BBI9ZD_12-02%5D_%5BIL_03%5D.htm

24. https://lwww.youtube.com/watch?v=otlreXzFH2g

25. http://files.school-collection.edu.ru/dIrstore/740e2d2a-8b8c-11db-b606-
0800200c9a66/04_04 0






