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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYI0 OCHOBY ISt
oInpeAeNeHus] MOJAX0J0B K (POPMUPOBAHMIO COJEpP)KAaHUS y4uyeOHOro IpeamMera
«buosiorus» cocraBWwIM: KoHIentyainbHble mnosnoxkeHus OIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHMIA K YPOBHIO TTOJITOTOBKHU BBITTYCKHUKOB, TIOJIOKEHUS 00 OOIINX TENSIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro
obmero obpazoBanuss B Poccuiickoii denepannu, a TakkKe IOJIOKEHUS O
cnenupuke OMOJIOrUH, €€ 3HAYEHUHN B MTO3HAHUU >KMBOUW MPUPOJBI U 00ECIICUEHUH
CYILIECTBOBAHMS YeJIOBEYECKOro odOimiecTBa. COrjacHO Ha3BaHHBIM IMOJIOKEHHSIM,
oTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Ha€T MOpeacTaBiIeHHUE O Melax, o0 oOiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro mpeamera «buosorusi», omnpenenser o00g3aTENbHOE IMPEIMETHOE
COJEpKaHUE, €ro CTPYKTypy, pacopeleieHue M0 pasfenam W TEeMaw,
PEKOMEHIyEMYIO TOCJIEI0BATEIbHOCTh N3YUYEHHUSI YUYEOHOI0 MaTepHaia ¢ yu4éTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH 00pa30BaTEIbHOTO
mpolecca, BO3pacTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B nporpamme mo OuomoruM TaKKe YUYUTHIBAIOTCA TpPeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3yJbTaTaMm
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIIHLHOM
JesITeIbHOCTH/Y4eOHBIX JEHCTBUIM O0O0y4YalouMXxcs IO OCBOEHHUIO COACPIKAHMS
OMOJIOrHYecKOoro oopa3oBaHMUsL.

B nporpamme no 6uonorun (1011 kimaccel, 6a30BbIi YpOBEHB) peaIn30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3Y4Y€HUM OWOJOruM, Onarojaps 4eMmy B Hei
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBS3aHHBIX C
(opMuUpOBaHHEM  €CTECTBEHHO-HAy4HOI'O  MHPOBO33pPEHMUS, LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJOTUYECKOTO MBILUICHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e XHM3HM U OEpEeKHbIM OTHOUIEHUWEM K OKpYXalolled MPUPOJHOU cpene.
[ToaTomMy Hapsiny ¢ U3ydeHHEM OOIIEOMOJOTHYECKHX TEOPUid, a TaKKe 3HAHUH O
CTPOECHUU JKMBBIX CUCTEM PA3HOTO PAaHra M CYHUIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTMM yIENEeHO BHHUMAaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU JIJIsl PELICHUs IPUKIAIHBIX 3a7a4, B
TOM YHUCJE: MPOPHIAKTUKN HACIIEJCTBEHHBIX 3a00JeBaHHUIl 4YeIoBeKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHHSI, 000CHOBaHHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro MOBEACHUS] B OKpYXalollled MpUPOJHOM cpele, aHaliu3a



BIIMSTHUSI XO3SIICTBEHHOW NIEATEIHHOCTH YEIOBEKa HA COCTOSHHWE MPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAIHON HApPaBICHHOCTH
y4eOHOro npeaMera «bHOIOTHs» TMPOJIUKTOBAHO HEOOXOAUMOCTHIO OOCCIICUEHUS
YCIIOBUM JJIS PEIIeHUs] OAHOW U3 aKTyalbHBIX 3a7a4 HIKOJIBHOIO OMOJIOTUYECKOTrO
oOpa3zoBaHus, KoTOopas mpeamnosnaraeT (GOpMHpPOBaHHWE y  OOydaroIIUXcs
CHOCOOHOCTH aJanTHPOBAThCS K U3MEHEHUSM JAMHAMUYHO Pa3BHUBAIOILETOCA
COBPEMEHHOT'0 MHUpA.

buonorus Ha ypoBHE cpenHero o0Oiero 0o0pa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. OHa oOecrneurBaeT (GOpMHUPOBAHUE Yy OOYUYAIOIIMXCS MPEJACTABICHUN O
HAyYHOW KapTHHE MHUpa, PAcIIUpseT U 0000IIaeT 3HaHUS O KUBOM MpHUpoje, e
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allid W DBOJIOIMH, CO3AaET
yCIOBUS  JJIsi:  TO3HAHMUS  3aKOHOB  KUBOM  IpUpoAbl,  (HOPMHUPOBAHMS
(yHKUIMOHANBHOM T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KHU3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIICHUS K KMBOW MPUPOJE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  oOmero  oOpa3oBaHUs,  COIMATU3ALUN
oOyuaroruxcs. M3ydyenne Ouonoruu oOecrednBaeT yCIoBHs st (HOPMHUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTErpallMM OWOJIOTMYECKUX 3HAHUU C
NIPEICTABICHUSMH U3 JIPYTUX YUCOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKU, XUMHH
u reorpaduu. Ha3zBaHHbIe MOJOKEHUSI O MpEAHA3HAUYCHUU Y4eOHOro IMpeaMera
«buonorus» CcOCTaBWJIM OCHOBY JUIsl ONpPEIENICHUs IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHUs, MPEACTABICHHOIO B NPOrpaMme IO
OHMOJIOTHH.

Ot16op coxmepkanusi yuyeOHoro npenMera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3ULIMH KyJIbTypocOOOpa3HOro MOAXOAa, B COOTBETCTBHM C
KOTOpPbIM OO0yuaromuecs AOJKHbI OCBOMTH 3HAHUS U yMEHUS, 3HAUMMble IS
dbopmupoBaHus 0OIIEH KyJIbTYyphbl, ONPEACIAIONIUE aJCKBATHOE IOBEJICHUE
YeloBeKa B OKpY’KaloIleld MpUPOTHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHYecKoll aedrenbHocTu. Ocoboe MecTO B ATOM CUCTEME 3HAHHM
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM Juisi (hOPMUPOBAHMS
IPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KApPTHHE MHpa U
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMYecKOro o0Opa3oBaHMUsL.

CTpyKkTypupOBaHUE COJAEpXKaHUs Yy4eOHOro marepuaia B IMpPOTrpaMMe 110
OMONOTHH OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOTO 3HAUEHUS 3HAHUUH 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBON OpraHu3allud U
HBOJIIOLIMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buonorusp»



BBIJICJICHBI CIIAYIOIIHNE COACpKaTenbHbIe TUHUH: «buomorus kak Hayka. MeTozsl
HAy4YHOTO TO3HaHUs», «KieTka kak Owojormyeckas cucteMayn, «OpraHu3Mm Kak
Oouonoruyeckas cuctemay, «CuctemMa W MHOTO00Opa3ue OPraHUYECKOTO MHPay,
«IBOIOLUS KUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYIIUE UM 3aKOHOMEPHOCTH.

[lens m3yueHnus ydeOHOTO mpeameTa «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJiIcHUE  OOYyYaIONUMHUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHM3allii JKMBBIX CHCTEM pa3HOTO paHra © NpUOOpeTeHHEe YMEHUH
UCIOJI30BaTh ATH 3HAHUA JUIsl TPAMOTHBIX JEUCTBUH B OTHOLIEHUU OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOIIEM.

JlocTikenue 1enu u3ydeHus yueObHoro npenmera «buonorus» Ha 6a30BOM
ypOBHE 00ecreunBaeTcsl peleHueM CIeAyIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIUMHKCSI CHUCTEMbI 3HAaHUH O OHOJIOTMYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBuiax, CIyXKalluX OCHOBOU
st opMUpOBaHUST TPENICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpA, O
METO/IaX HAyYHOTO MO3HAHHUSA, CTPOCHUHU, MHOTOOOpa3HUH U OCOOCHHOCTSX >KHBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHM3AIIMH, BBIIAIOIINXCS OTKPBITUAX H COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOIOTHH;

dbopMupoBaHre y OOYy4YalOIMUXCS TMO3HABATENbHBIX, WHTEJUICKTYaJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B MpoIlecce aHau3a JAHHBIX O IMYTAX PAa3BUTUSA B
OWOJIOTUM HAyYHBIX B3IJISIIOB, UACH WM TMOJAXOJOB K H3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AINY;

CTAaHOBJICHHE Yy OOydYarommxcs OOmel KyJIbTypbl, (YHKIMOHAIHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBICHATH U OLEHUBATDH SIBJIICHUS OKPYXKAIOIIETO
MHUpa JKHBOW TPHUPOALI HAa OCHOBAHWM 3HAHWUW M OIBITA, IONYYEHHBIX IIPH
M3Yy4eHUU OMOJIOTHH;

dbopMupoBaHrue y OOy4YalOIMUXCSd YMEHUW WILIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTH YEJOBEKa, DPAa3BUTUU
COBPEMCHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOIOTHI;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIFOACHUS STHUCCKUX
HOPM TP MPOBEJICHNN OMOJIOTUYECKUX UCCIIEI0BAHNT;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYPHI, 111 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCETHEBHON KU3HU JIJIS
OLICHKH TOCJIE/ICTBUI CBOEH ESATEIbHOCTH MO OTHOIICHHUIO K OKpYXalollel cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIOJIEHHE Mep MPOPUIAKTUKA
3200JIEBAHU.



B cucreme cpennero obmero oOpa3zoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTE€IbHBIM YYEOHBIM TMPEAMETOM, BXOISIIAM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE TPEMETHDY.

Jnis n3ydenust Onosoruy Ha 6a30BOM YPOBHE CPEIHETO 0011ero oopa3oBaHusI
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHU C OOIIECTBEHHBIMHA, TEXHUYECKHUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamH, ¢uiaocodueid, 3TUKOM, 3CTETUKOW U TIPABOM.
Ponp Ouosnoruu B (opMUPOBaAaHWM COBPEMEHHOW HAy4YHOW KapTHUHBI MUpa.
Cucrema OMOJIOTMYECKUX HaYK.

MeTopl TIO3HAHUSI YKUBOW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTMCAHUE,
U3MepeHue, Kiaccuukanus, MOJCIUPOBAaHUE, CTAaTUCTUYECKas o0paboTka
JTAHHBIX ).

JdemoHcTpaumu:

[Toptpetsr: Y. HdapBun, I'. Mennens, H. K. Konbios, /[x. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOU TTPUPOIIBD».

JlaGopaTopHblie U NpakTUHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHuE pa3aIUYHBIX METOJOB MpHU
U3YYEeHUH OUOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U X OPraHU3ALMSL.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT udydeHus: ononoruu. Otiandyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa 6MocHcTEM U UX pa3zHooOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOIMYJISUUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMoC(EepHBIA.

JdemoHcTpaumu:

Tabnuiel u cxembl: « OCHOBHBIC MPU3HAKH )KU3HIY, « Y DPOBHU OpraHU3alUU
KUBOU IPUPOABD».

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKAN COCTAB KIIETKH. XUMHUUYECKUE DJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEPAIbHBIX BellecTB B kieTke. [lognep:kanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHure O€aKOB. AMUHOKUCIOTHI — MOHOMEDPBI OEJIKOB.
He3ameHnnmblie 1 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYphl ~OCJIKOBOW MOJEKyNbl (MEpBUYHAS, BTOPUYHAS, TPETHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHEe CBOWCTBa OenkoB. buonornueckue
GyHKUIMU OENKOB.



depmMeHTHl — Ouosormdeckue Kartanuzatopel. CrtpoeHue (depMmeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crenuduanocts. Kodepmentsl. ButamuHsbl.
OTnnuus PepMEHTOB OT HEOPTAHHMUECKUX KaTaIU3aTOPOB.

YrneBoasl: MoHoOcaxapuabl (TJIOK0O3a, pubo3a U AE30KCUpHO03a),
nucaxapuibl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmayi, TJIMKOTeEH,
HesToa03a). buonornueckue GyHKIUN yTriIeBOAOB.

Jlunmuasl:  Tpurnunepunbl, Qochomunuasl, crepouanl. [ 'uapodunbHO-
rupodoOHble  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOAOB, OEIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPIHH.

Hyxknennoseie xkucnorel: JJHK wu PHK. Hyxneotuaer — moHOMEDSI
HyKIeMHOBBIX KuCIOT. Ctpoenne u ¢ynkuuu JJHK. Ctpoenne u dynkuuu PHK.
Buaesl PHK. AT®: ctpoenue u ¢hyHKIUH.

[utonorus — Hayka o kieTke. Kierounast Teopust — npumMep B3auMOIEHCTBUS
ujel u GakToB B HAYYHOM MO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Krnerka xak menoctHass xuBasg cucrema. OOmme NTPU3HAKK KIIETOK:
3aMKHyTas HapykHasi memOpana, moiekyibsl JIHK kak reneruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tumbl KIETOK: JyKapuoTHyecKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHHUs MPOKapHOTHYECKON KieTKu. Kierounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsi CTEHKA, TJIMKOKAIMKC, UX
¢bynkuuu. [1nazmaruueckas memOpana, e€ cBoictBa u pyHkiuu. [{utomnnasma u eé
opraHousbl. OnHomeMOpanHble opranoubl kietku: OIIC, anmmapar [onbmxw,
IM30COMBI. [lomyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHJIPUH, ILIACTHJIBI.
[Ipoucxoxaenre MUTOXOHJApUN U TuiacTuA. Buael mnactua. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, IEHTPHUOIU, PECHUYKH,
KryTHKA. QyHKIIMU OPTaHOMJOB KJIETKU. BKItoueHus.

SAnpo — perynsTopHblii LeHTp kieTku. CTpoeHue siapa: sigepHas 000104Ka,
KapuoIuia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdeMoHncTpanuu:

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

Juarpammsbl:  «PacrpeneneHne XMMHUYECKHX  JJIEMEHTOB B HEKHUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuubl 1 cxembl: «lleproguyeckas Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoseKyIbl Boab», «brocnnres 0enka», « CTpoeHrne MOJIEKYJIbl OeKay,
«Ctpoenue dpepmentar, «HyknennoBeie kuciaotel. JJHK», «CTtpoeHne MoieKkybl



AT®», «CTpoeHHEe PyKapuOTHUECKOU KIETKW», «CTpOEHUE KUBOTHOU KIIETKN,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHHEe NPOKAPUOTUUYECKON KIIETKUY,
«CtpoeHue sasipa KIETKI», «YTIEBOAbD, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyJIOBaHWE I IPOBEICHUS
HAOIIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThbI:

JlabopatopHass pabora No 1. «/3ydyeHue KATAIUTHYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajaasbl)y.

Jlabopatopuass padota Ne 2. «M3ydeHue CTpOEHHUsS KIETOK PACTCHHUI,
KUBOTHBIX M OaKTEpHil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U Hx
ONMCAHUEY.

Tema 4. ’)Ku3HeneATeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WK METa0oIM3M. ACCUMUIIAIINS (TIACTUUECKUN 0OMEH) U
JUCCUMWISIIUS (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IUHOTO Mpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPIHMU B MOHUMAHUU
MeTabonmm3ma.

Tunel oOMeHa BeniecTB: aBTOTpOodHbIN U TeTepoTpodHbIil. Ponb dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBas u TemHOBasg (a3pl ¢orocuHTe3a. Peaxiuu
dboTocunTeza. IPdekTUBHOCTD GoTOCHHTE3a. 3HaUCHUE (POTOCHHTE3A JJIS KU3HU
Ha 3emuie. BiusiHue ycnoBuil cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHUHTE3UPYIole OaKTepuu. 3HAUCHHE XEMOCUHTEe3a s
KU3HU Ha 3eMIIe.

DOHepreTruueckuii oOMeH B KieTke. PaciersieHue BeUIeCTB, BbIACIICHUE U
AKKyMYyJIUPOBaHUE DSHEPruM B KIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KucimopogHoe OKUCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peaknuu wmatpuuHoro cuHre3a. [enermueckas wuHpopmauus u JIHK.
Peanuzanmsi reHetudeckoil mHpopmarmu B KieTke. ['€HETHMYECKW KOI M €ero
cBoiicTBa. Tpanckpumnuus — matpuunbiii cunte3 PHK. Tpancmsiius — OuocunTes
Oenka. Ortanbl TpaHcisuuu. KomupoBanue amuHokucior. Ponb pubocom B
OouocuHTe3e Oemnka.

Hexnerounsie ¢popmsl sxu3HN — BUpychl. Mctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS ¥ SKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacteHui, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyaurens CITN/a.



OOparHast ~ TpaHCKpuIiMs,  peBepraza W  uHTerpaza.  lIpodunakrrka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdemMoHcTpanmu:

[Toptpetsl: H. K. Konsuos, [. Y. MBanosckuii, K. A. Tumupszes.

Tabmuipl 1 cxembl: «Tumbl nutanus», «Metadbonuzm», «MUTOXOHIPUSY,
«DHepreTudyeckuii ooOMen», «Xnoporacty, «®orocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE reHay, «CunTes 6enka», «['eHeTrnueckuii Kom,
«Bupyce», «baktepuodaru», «CtpoeHue u xu3HeHHbIM 1uka Bupyca CIIN]a,
O6aktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moaenu-amminkanun «Y nsoenne JIHK u tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHne KIETKN», MoJenb cTpykTypbl JJHK.

Tema 5. PazMHokeHMe 1 MHAUBHUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knerounbrii 1uki, wWiv >KU3HEHHBIM IUKI KieTku. MHTepdaza u MuTos.
[Ipomeccrl, mpotekatomue B wHTep(daze. Pemmukarmuss — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIunmonaHbIi WM TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAaOOPHI. XpomaTuisl.
[[uTonornueckue OCHOBBI PAa3MHOXEHUS UM HWHIUBUAYAJIBHOIO  Pa3BUTUSA
OpPraHu3MOB.

Jlenenue kietkn — mMuto3. Ctaguu murtosa. IIpoueccel, npoucxoasmue Ha
Pa3HBIX CTAUAX MUTO3a. bUOJOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruGesb KJIETKU — arornTo3.

@DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: Oecrosioe U mojioBoe. Buapl 6ecnonoro
Pa3MHOXKEHUS: [JEJIEHUE HaJABOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHUe. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €T0 3HAYEHUE JJIs CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECIIONOTO.

Meito3. Cranuu meiiosza. I[Ipoueccel, mpoucxoasuMe Ha CTaausxX Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorundeckuii cmpicin u
3Ha4YeHUE MeHo3a.

['ameTtorenes — mporecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBeie *kesne3bl: CEMEHHUKHM M ssiudHUKU. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SHIIEKJIeTKa) — CIepMaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK M crepmaTo3ousioB. OIUI0I0TBOPEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jrtanbl SMOPUOHAIBHOIO PA3BUTHUS Yy IMO3BOHOYHBIX JKUBOTHBIX:
npoOsieHne, TacTpyisanus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
NOCTAIMOPHUOHAIIBHOTO Pa3BUTHUSA: MpsiMoe, Hempsimoe (IMYMHOYHOE). Brusnue



cpedbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIC
YPOJICTBA.

Poct u pa3Burne pactenuil. OHTOreHe3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAINH PA3BUTHSL.

JdemoHcTpauuu:

Tabmuiet 1 cxeMbl: «DoOpMbl pa3MHOKEHHSI OpraHu3MoBy», «JIBoliHOe
OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenue kietku Oakrtepuit», «CTpoeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukm», «Pemmmkamusa JTHK», «Mwuto3y,
«Menosy, «IIpsmoe n HenpsaMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIIUTAIOIINX U
4yenoBeka», «OCHOBHBIE CTAJIUU OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENapaThl «CniepmMaTo30uasl
MJICKOITATAIOWIETOY, «SHIEKIeTKa MiIeKonuTarmeroy, «KapuoknHes B KIETKax
KOpEIlIKa JyKa», MAarHUTHAas MOJENb-alIUInKaus «J/leneHne KieTku», MOIEsb
JIHK, monens meTada3zHON XPOMOCOMBI.

JlabopaTopHble U NpakTH4ecKne padoThI:

JlaGopatopuass pabora Ne 3. «HaOmromeHune MuTO3a B KJIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHass pabora Ne 4. «V3ydyeHue CTpPOCHHUSI TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYUBOCTH OPTaHM3MOB.

[Ipenmet u 3amaum reveTuku. Mictopus pa3BuTusa reHeTuku. Posb muronoruu
U SMOpHOJIOTUM B CTAHOBJICHUHM TE€HETUKH. BKiam poccuiickux M 3apyOesKHbBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeETONbl TEeHEeTUKH (THOPUIOIOTHYECKUH,
HUTOT€HETUYECKUIM, MOJIEKYJISIPHO-TeHeTUUeCKUi). (OCHOBHBIE TE€HETHYECKHE
noHATHs. ['eHeTndeckasi CHMBOJIMKA, UCIIOJb3yEMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHBIE ['. Menaenem.
MonorubpumHoe CKpeluBaHue. 3aKoH enuHooOpaszusi THOPUAOB TIEPBOTO
nokoneHusa. IIpaBuino AOMHUHUpOBaHWA. 3aKOH pPAaCUICIUVIEHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [10JHOE U HEMOTHOE IOMUHUPOBAHUE.

JluruOpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCMMOIO  HAcJie0BaHUs
npu3HakoB.  lluToreHeTnueckre - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee cKkpenmBanre. Vcrnonb30BaHue aHATU3UPYIOLIEr0 CKPEIMBaHUs
JUTSL OTIpEIeNICHUsI TeHOTHUIIa OCOOH.

CuemieHHoe HacinefoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. Hapylienue cuenieHus TeHOB B pe3ysbTare
KPOCCUHIOBEpa.

XpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTH. [ eHeTuYeCKue KapThl.



I'enetnka nosia. XpoMOCOMHOE OINpPENEIICHUE MoJja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMoramerHsle W TeTeporameTHble opranu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHUYnBOCTSD. Buasl U3MEHYUBOCTU: HEHACJIEICTBECHHAs U
HaclieACTBeHHass. Ponb  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTUKa MOJH(PUKAIMOHHON HW3MEHYMBOCTU. BapHwarmoHHBIN psa |
BapuauuMoHHas KpuBas. Hopma peakuum npusHaka. KonumuyecTBeHHblE U
KaueCTBEHHbIE NMpPHU3HAKKM M MX HOpMma peakiuu. CBoilcTBa MOIU(UKAIMOHHOU
U3MEHUYHMBOCTH.

HacnenctBeHHasi, wiM TE€HOTHIHMYECKas, W3MEHUYMBOCTh. KoMOmHaTHUBHAS
U3MEHUYMBOCTh. Melio3 © TIOJIOBOM TpollecC — OCHOBAa KOMOWHATUBHOMU
U3MEHUYMBOCTU. MyTalmoHHas u3MeH4YnBOCTh. Kiaccudukanus MmyTanuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuurHbl MyTanuid. MyTtareHubie (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAJ0B B HacliecTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuortunm uenoBeka. OCHOBHBbIE METO/bl T€HETHKHU
YyeJIOBEKa: reHeaJIOTMYECKUM, OJIM3HEIIOBBIN, IINTOT€HETHYCCKIUM, OMOXUMUYECKUH,
MOJIEKYISIPHO-T€HETHUECKHU . CoBpemeHHOE ONpeIeNICHHUE reHOTHIA!
MIOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[II1P-anamm3a. HacmencTtBeHHble 3a00JieBaHUS dYeJIOBEKA: TCHHBIC OOJIC3HH,
0OJIe3HN C HACJEACTBEHHOM MPEIPaCIOOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KHETKH. [IpUHIMIEBI
310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHUSI TeHETUUECKUX
6omne3Heil. MennKo-TeHeTHYeCKOe KOHCYJIBTUPOBAHHME. 3HAUYEHHUE METUIITHCKOM
TC€HETUKHU B MPEAOTBPAICHUY U JICUEHUU TeHETHUECKNX 3a00JI€BaHU YeIIOBEKa.

JdeMoHcTpanmu:

[Toptpetsi: I'. Menaens, T. Mopramn, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBuios.

Tabmuiet  u cxeMbl:  «MOHOTMOpHUIHOE  CKpEIIMBaHHUE W €ro
LUTOTCHETUYECKAss OCHOBa», «3aKOH pACIICIUIEHHUS M €ro IMTOr€HETHYECKas
OCHOBa», «3aKOH  4YHCTOTHI  TrameT», «JluruOpumaHoe  CKpernuBaHHey,
«uTonornyeckue OCHOBBI TUTAOPUTHOTO CKpEILUBAHUsI, «Meiio3y,
«B3auMozencTBue  ajuleNbHBIX TE€HOB», «l'eHeTnueckue KapTel pacTeHUH,
KUBOTHBIX U 4ellOBeKa», «l'eHeTnka mojia», «3aKOHOMEPHOCTH HACIIE€IOBAHMUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuoTurbl 4enoBeKa M JKUBOTHBIX», «Buusl
U3MEHYUBOCTHY, «MoaudukanronHas uW3MeHYMBOCTh», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMOHHas U3MEHYUBOCTH.

O6opyoBanue: Mojaenu-ammIukanud  «MOHOTHOPUTHOE —CKpEIIUBAHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpuanoe ckpemmBanue», «llepekpéct



XpPOMOCOM», MHUKPOCKOIl M MuUKporpemnapat «Jlpo3oduna» (Hopma, MyTanuu
(bOpMBI KPBUTEEB M OKPACKH TeTia), repbapuit «I opox moCeBHOW.

JlabopaTopHble M MpaKTH4ecKHe padoThI:

JlabopatopHasi pabota Ne 5. «3yueHue pe3yiabTaTOB MOHOTHUOPHUAHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IP030(HIIBI HA TOTOBBIX MUKPOIIpETapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yuenrne MoaupUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BapUALMOHHOIO psifia U BAPUALIMOHHOU KPUBOMY.

JlabopatopHasi padota Ne 7. «AHanu3 mytanuii y apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

IIpaktnueckas pabora Ne 2. «CocraBieHWe | aHAIW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mon. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa W MPOIECC. 3apOKIACHUE CENEKIIMU U JOMECTUKAIIUS.
Yuyenne H. W. BaBunoBa o0 1eHTpax MPOUCXOXKIECHUS € MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIEHTpbl MpOMCXOXKACHUS ITOMAIIHHUX >KUBOTHBIX. CopT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCcOBBIN U MHAUBHIyaIbHBIN OTOOPHI B
CEJEKIIMN pPACTEHUNM U KUBOTHBIX. OlEHKa HKCTepbepa. BIM3KOPOICTBEHHOE
ckpemiuBanue — HUHOpuAMHT. Yucras nuHus. CKpellMBaHWE YHUCTBHIX JIHMHHM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHue — ayTOPUIUHT.
Otnanénnas ruOpummzanuss U e ycnexu. VIcKyccTBeHHBI MyTareHe3 W
MOJIyYEHUE TOJHUIUIONJ0B. JIOCTHXKEHUS CEeNeKIMH PAcCTEeHUW, >KUBOTHBIX H
MHUKpPOOPTaHU3MOB.

buorexHonmoruss kak oTpacib MPOU3BOACTBA. ['€HHash WHXKEHEpHUs. ITarbl
co3nanus pexomOuHanTHOW JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounsle KyJIbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUMU.
KiioHnpoBanne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue W 3tudyeckue  npodimembl. MO  —  reHeTuuyecku
MOAU(UIIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanmu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
HBaHoB.

Tabmuiel U cxembl: KapTa «lleHTphl MPOUCXOXKICHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Iloposbl 1oMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenmity, «Otnanénnas rudpuamu3anus», «Padboter akagemuka M. @. MBanoBay,
«lomunnounus», «OObEekTH OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIOHHpOBaHUeE», « KOHCTpyHnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlaGopaTopHblie U NpakTUHYeCKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJBl U JOCTHXKEHHUSI CEJIEKIIMU PACTCHUU U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENBHBI  y4acTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO ILICHTPA)».

11 KUIACC

Tema 1. DBoTIOLIMOHHAS OHOJIOTHA.

[IpennochUlkKn BO3HUKHOBEHHUSI JBOJIOLMOHHOW TEOPUH. IBOJIOIHUOHHAS
Teopus U €€ MecTo B OMoJornH. BivsHHE 3BONIONMOHHON TEOpPHHM Ha Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerenbcTtBa HBoMOIMU. [lameoHTONIOTMYECKHE: TIOCIEIOBATEIBHOCTD
NOSIBJICHUS BUJOB B MaJCOHTOJOTMYECKOM JIETONHUCH, MEPEXOIHbIE (QOPMBI.
buoreorpaduueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

DOMOpHONOrHYecKHe: CXOJACTBA M PA3IU4YUsl SMOPUOHOB pAa3HBIX BHJOB
M03BOHOYHBIX. CpaBHUTENIbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIE,
PYIUMEHTApHBIE OpTraHbl, aTaBU3Mbl. MOJEKYISPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHUX MYyTEeH y BCEX
OpPraHHU3MOB.

OpomonnonHas Tteopuss Y. [lapBuna. I[lpeamochbulku BO3HMKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI 3BOJIIOLMM BUIOB 1O JlapBuHy (uM30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIpPEAEIEHHAs N3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunretruueckas teopust 3BomoIuu (CTI) u e€ OCHOBHbIE TTOJIOKEHHUS.

MuxkposBomonus. [lomynsuus kak eAMHUIA BUAAQ U SBOTIOLHUU.

JBrxymue cuibl ((hakTOphl) SBONIOUMU BUIOB B IpHpoae. MyTaluuOHHBIN
nporecc ¥ KOMOMHATHBHAsE M3MEHYHMBOCTh. [lomynsinuoHHbIE BOJIHBI U Jpend
reHoB. M3onsdius u Murparusi.

EctecTBeHHbII 0TOOp — Hampapistomuid (aktop 3Boonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3BOMOIMH. [Ipumepsl
IPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl ¥ UIMOAAANTAIINH.

Bun wu BugooOpazoBanue. Kputepum Bugma. OcHoOBHbIE  (HOPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IK0JIOrHIECKOe.

MaxkposBomonus. DopMbl  3BONIONUM:  (pUIIeTHYECKasi, JUBEPIreHTHas,
KOHBEpIreHTHasl, nmapasuiesibHas. HeoOpaTuMocTh HBOIOIUY.

[IpoucxoxneHne OT HecleuuaaIu3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3auusa. AJanTuBHas paguarus.

JdemoHcTpaumu:



[Toptpersr: K. JIunuei, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmel  O6oppOBI 32
cyliectBoBanue», «EctecTBeHHBI 0TOOp», «MHOroo0pa3ue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHUUBOCTEY», «ApoMopdo3sl», «mumoamanranum», «OOmas aereHepamus,
«/IBmxymue cunbl 3Boionum», «Kapra-cxema Mapmipyra nyrtemecTBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BupooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJICKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
HAOOp IJIONOB M CeMsiH, KoJuieKuus «lIpuMepsl 3alUTHBIX NPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJIeb «OCHOBHBIE HAMPABICHUS HBOIIOLHNY, 00bEMHAsT MOJCIb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuusa «@POpMbl COXPAHHOCTH
HCKOIIAEMBbIX JKMBOTHBIX M pacTeHHi», Moaenp anmukanus «llepekpéct
XpOMOCOM», BJaxHble nmpenapartel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKpornpernapaT «/Ipo3oduiia» (Hopma, mytauuu GOpMbl KPbUIbEB U
OKpPAcKH Tena).

JlabopaTopHble M MpaKkTH4ecKHe padoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHEe BHUIIOB MO MOPGOIOTHUYECKOMY
KPUTEPHUIO».

JlabopartopHas padora Ne 2. «Onucanue MpUCIIOCOOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEeHME M pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHUSl JKM3HM Ha 3emiie: aOMOreHe3 W MaHCHEepMHUs. XUMUYECKas
ABOMIONMSA. AOMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BoIIoIMU. HavalbHble Tamnbl
ouonoruyecko sBomonuu. I'unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MNPOTOKIETKHU. [lepBble KIETKM W KX 3BOJIOLMSL.
dopMHUpPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas 3pbl. [laneosoiickas spa U €€ Tmepuoabl: KEeMOPHUICKUM,
OPJIOBUKCKHH, CUITYPUNUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Meso3oiickass 3pa W €€ TMepuoAbl: TPUACOBBIM, KPCKUH, MEIOBOM.

KaiiHo3oiickas »pa u €€ TIepUOJbl: TAJCOr€HOBBIM, HEOr€HOBBIMH,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KiuMaTa U TeO0JOTMYecKUx mpoieccoB. OCHOBHbBIE ATaIlbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApoMOpQo3bl y pacTeHUHl H
XKUBOTHBIX. [losiBIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEcKOro MHUpa KakK OTpaK€HHE »dBOJOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeNIOBEeKa. AHTPOMOJIOTUs Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIECHUN 4YelnoBeka. Meronpl u3yuyeHus aHrponoreHeza. CXOAcTBa u
pa3Inyuus YeJI0BEKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MTOJIOKEHHUE YEITOBEKA.

JBuwxymue  cuibl  ((axTopbl)  aHTpomoreHe3a.  HacnenctBeHHas
W3MEHYMBOCTh U €CTeCTBEHHBIM o0TOOp. OOImecTBeHHBIH 00pa3 KW3HH,
U3rOTOBJIEHUE OPYIUN TPYyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeIoBeK
yMmenelii, YenoBek mnpsamoxonamuid, YenoBeKk HeaHAEpPTaNbCKui, YeoBek
pa3yMHblil. Haxonkum HCKOMaeMbpIX OCTATKOB, BpEMs CYIIECTBOBaHUS, O0JACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OOJIbIIME  pachbl:  €BPOIEOUIHAsS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (dPKBaTOpHaJbHAsi),  MOHIOJIOWIHAS
(a3naTcko-amepukaHcKas).  YepThl  MPUCIOCOOJEHHOCTH  MpeACTaBUTEICH
YEJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAaHMS. EJMHCTBO 4YEIOBEYECKMX pac.
Kpurtuka pacuszma.

JdemoHcTpaumu:

[Toprpetsl: ®@. Penqu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3uukHoBeHnne CoTHEUHOM CHUCTEMBI», «Pa3Butue
opraHu4yeckoro  mupa», «PactutenbHas  KieTka», <OKuMBOTHas  KIETKa»,
«IIpokapuornueckass kierka», «COBpeMEHHas CUCTEMa OPTraHUYECKOIO MHpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHUS UEIOBEKAa U YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJCOHTOJIOTMUECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeunune moam», «JpeBHue moam», «llepsbie
COBPEMEHHBIE JTI0I1», «HeroBeuecKkue paco».

O6opynoBanmne:  Mymsku — «lIpoucxoxaeHne — denmoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOMa, HEaHAEepTablla, KPOMaHbOHIA), CICNKU WIH
U300paKEHUS KaMEHHBIX OpYAMil MNEepBOOBITHOIO 4YeloBeKa (KaMHU-YOIIEPHI,
pyowina, ckpebna), TreoxpoHoJoruueckas Ta0numa, Kouiekuusa «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThbI:

[Ipaktuueckast paborta Ne 1. «/3ydyeHre MCKONMAEMbIX OCTAaTKOB PacTEeHUU U
KUBOTHBIX B KOJUJICKIIUSX).



DKCKypcHsi «IBOJIOLKA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBII WIN KpaeBeIueCKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kaloas cpeaa.

DKOJIOrUs KaK HayKa. 3aJlaud U pa3/ielibl SKOJIOTrMU. MeTOobl SKOJTOTHUECKUX
UCCJIeIOBaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAs, [MOYBEHHAasd,
BHYTPHUOPIaHU3MEHHAS.

Okonornueckue (akrtopel. Kiaccudukaius SKOJOTHYECKUX (PAKTOPOB:
abnoTuyeckue, OMOTHMYECKHME U AaHTPONOreHHble. J[elcTBHUE 3KOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abunorudeckue (pakTophl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEWCTBUIO  aOMOTUYECKHX  (DaKTOPOB.
buonornueckue puTMBL.

buortnueckue (bakTophI. Bunet OMOTHYECKUX B3aUMOJICCTBUN:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MYTyajJu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIIU3M,
HEUTpau3M. 3HauyeHUEe OMOTHYECKUX B3aMMOACHCTBUN JUIsl CYILECTBOBAHMUS
OpraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyasiund. OCHOBHBIE IOKA3aTENH
NOMYJISIIIUU: YHMCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuKa 4ucI€HHOCTH MOMYJISILUU U €€ peryssuus.

JdemoHcTpaumu:

[Toptpetsi: A. I'ymb6oasar, K. @. Pynbe, 3. I'ekkerns.

Tabmuner 1 cxemsl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUA
opranusMoBy», «®doronepuoguzm», «llonmymsimum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsiUnU UHDPY30puu-Ty penbkn», «Ilumiesbie nenm.

JlabopaTopHble M NpaKkTH4ecKHe padoThI:

Jlabopatopnas padota Ne 3. «Mopdosioruueckiue 0cCOOEHHOCTH PACTEHUH U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas pabora Ne 2. «IToacuéTr MIOTHOCTH MOMYJISIUN pa3HbIX BUOB
pacTEHUN».

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBI.

Coo0miectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
OpOCTpaHCTBEHHasA, Tpoduueckass (numenas). Buasl-momuHanTel. CBsizu B
OHoLEeHO3e.

DkoJyornueckne cuctembl (dKocuctemsbl). [lonsitue 00 »dKocucreme u
ouoreorneHoze. DOyHKIHUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYIICHTHI,



KOHCYMEHTBI, peyleHTbl. KpyroBopoT BemecTB U MOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckne (muIEeBbIE) YPOBHU DJKOCHUCTEMBI. [lWieBbie Iiemu W CETH.
OcHOBHbBIE TIOKa3aTeIM HKOCUCTEMBI: OHOMacca, MPOIYKUHUSA. DKOJIOTHYECKHE
OUpaMuabl: TPOAYKUWH, YHUCIEHHOCTH, Ouomaccel. (CBOWCTBa 3KOCHUCTEM:
YCTOHYHMBOCTH, CAMOPETYJIALSA, pa3BuTHE. CyKiieccusl.

[Ipuponnbie 3K0CUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHUCTEMa XBOWHOTO
WIH IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE ~ YKOCHUCTEMBI.  ATpPOIKOCUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak QaxkTop ycToiumBocTH 3KocucTeM. CoxpaHeHHe
OMOJOrUYECKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocheprr. XKuoe BemectBo u ero (yskruu. OcoOeHHOCTH OuMochepsl Kak
rJI00aIbHOM dKocHCcTeMbl. [/[nHaMuueckoe paBHOBecHe M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTh! BemecTB 1 OMOT€OXMMHUECKHUE ITUKITBI AJIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Orocdepe 3emian. AHTpONIOTeHHBbIE U3MEHEHUS B Onocdepe.
['moGanbHbIE SKOTOTUYECKUE TPOOIIEMBI.

CocymiecTBoBaHME IPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
OropazHoo0Opasus Kak OCHOBa ycToiunBoctu 6mocdeppl. OCHOBA parmOHAIBHOTO
yIOpaBJICHUs] TPUPOJHBIMU pecypcamMu M HUX HCHoJb30BaHue. JlocTkeHus
OMOJIOTMU U OXpaHa MPUPO/IbI.

JdemoHcTpanmu:

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

Tabmumpr 1 cxembl: «llumeBsie menmn», «bUOIIEHO3: COCTaB W CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuTaHus», «IKOJIOrHMUECKas NUPAMUJIAN,
«buocdepa u yenosex», «IKocHCTEMA MUPOKOTUCTBEHHOTO JIecay, « IKOCHUCTEMA
XBOMHOTO  Jjeca», «bwuoreHno3 Bogoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHbIE  BO3JCUCTBUST Ha mpupoiay», «Baxueiue HCTOYHUKH
3arpsiI3HEHUS] BO3[yXa W TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTaBISIOIIAS
o6uocheps», «Pakropsl Aerpaganuu mousy, «[lapaukoBsiit 3¢dexT», «DakTopsl
PaAMOaKTUBHOTO 3arps3HeHuss Ouochepr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot azora B mpupoae».

O6opynoBanue: MoJAeNb-aNTUIMKaNUg « TUMUYHBIE OWOLIEHO3B», TepOapuit
«PacTtutenbHble coobIIecTBaY, KoJuleKnu «buoiienosy», « Bpenurenu BaxxHenHmmx
CEIIbCKOXO3SICTBEHHBIX ~ KYJNbTYp», TepOapud U KOJUIKIIMM pPACTeHUH W
KUBOTHBIX, MPUHAIICKANTNE K Pa3HBIM IKOJOTHIYECKUM TPYIMIaM OJHOTO BHIA,



Kpacnass kuura Poccuiickoit ®enepanuu, u300pakeHHs OXpaHSEMbIX BHUOB
pPAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBiaMBaIOTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOCHHSI  OOYyYarONIMMHUCS IpOorpaMM  CpeAaHero oOmero  oOpa3oBaHUS:
JTUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpenMera «buomorus»
BBIJICTICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYAOITUMUCS POCCUNUCKOM
rPaXJaHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOONpPENENECHUI0, HAJIMYhe MOTHBAIMM K OOyYeHHIO  OWOJIOTHH,
[EJICHAMNPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIIOUYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULUM Pa3BUTHS OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMUA  YCTAaHOBKAMH, IPUCYIIMMU CHCTEME
OMOJOTUYECKOTO  00pa3oBaHWs, HAJIWYUE HSKOJOTUYECKOrO TMPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LI€JIU U CTPOUTH KU3HEHHBIC TITaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorusy» mocruratorcs B
EAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JCATEIHPHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IMpoOIlecCaM CaMOIO3HAHMS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTUA BHYTPEHHEH NO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBaXKEHHS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAa U CTapUIEMY IMOKOJEHHUIO,
B3aMMHOI'0 YBaXKECHHS, OEpPEKHOrO0 OTHOIICHHUS K KYJbTYPHOMY HACJICIUIO0 U
TpaJuLUsIM MHOTOHAIIMOHAIBHOrO Hapoaa Poccuiickor Penepanuu, Opupose U
OKPYIKaIoIIEn Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMSI YyueOHoro mpenMera «buonorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCSl PyKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlUN, TO3UTHUBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHIMCKOTO OOIIECTBa, PacCHIMPEHUE >KU3HEHHOTO
ONBITA M OMbITA JIESITEILHOCTH B MPOIIECCE PeaTu3allii OCHOBHBIX HaIpaBIICHUM
BOCIUTATEIILHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIEeToCcs Kak aKTUBHOTO H

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA W PABOMOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MpPH CO3/aHUHU
y4eOHBIX MPOCKTOB, PEIICHUH y4YEeOHBIX M TO3HABATEIBHBIX 3a7a4, BBHINOJHEHUH
OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIHIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSATH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3aJlad, YBaKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpPU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTHYCCKOTO COJICPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ACSATEIBLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOU IPaXJ1aHCKOMN WUJICHTUYHOCTH,
NaTpUuoOTU3Ma, YBAXKEHUSI K CBOEMY HapoOay, YyBCTBA OTBETCTBEHHOCTH IIE€pe.l
Ponunon, ropmoctu 3a cBoW Kpau, cBOO Poauny, CBOM S3BIK U KYJIBTYDY,
MPONUIOE U HACTOSIIEE MHOTOHAILIMOHATIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIICHUE K TIPUPOJHOMY HACIEAUIO U TaMSITHUKAM MIPUPO/IBI,
JTOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IC;

CIIOCOOHOCTh OLEHMBATh BKJAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHEe OWMOJOTHM, TMOHUMAHUS 3HAYECHUS OHOJIOTMH B TO3HAHUU 3aKOHOB
IIPUPOJIBI, B KU3HHU YEJIOBEKA U COBPEMEHHOT0 OOIIEeCTBRA;

uneiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyKeHHIO W 3amure OTedecTra,
OTBETCTBEHHOCTb 3a €r0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHME IYXOBHBIX LIEHHOCTEN POCCUNCKOI0 HApO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHM S, ITUYECKOIO MMOBEACHUS;

CITOCOOHOCTh OIICHMBATh CUTYAIlMIO M IPUHHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSCH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEIIAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATUS I[IEHHOCTEH CEMEWMHOMW JKM3HM B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJda, OOIIECTBEHHBIX OTHOIICHUI;



MOHUMAaHHE YMOIIMOHAIBLHOTO BO3ICUCTBUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSBIIATH KAYECTBA TBOPUYECKON JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusA, GOPpMHPOBAHMS KYJIbTYPbI 310POBbS H
IMOIMOHAJIBLHOIO 0JIaronoJay4yns:

MOHUMAHUE W peaju3anus 370pOBOTO U 0€30MacHOro o0pasza KU3HH
(3mopoBOo€  TUTaHWE, COONIOJICHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATUA U OTIbIXa, peryispHas (Qusnyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
cOOCTBEHHOMY (hM3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0e301acHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUE TMOCIEACTBUN M HENMPUSATHS BPEAHBIX MPUBBIYEK (yHMOTpeOJIeHUs
aJIKOr0Jisl, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOIr0 BOCIIMTAHUSA:

FOTOBHOCTh K TPYyAY, OCO3HAHHME IIEHHOCTH MAaCTEpCTBa, TPYI0JIHO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHUYECKOW M COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATD TAKYIO 1€AT€bHOCTD;

UHTEpEeC K pas3nuHbiM chepaMm npodecCHoHANTBHON NeSITENbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOpP Oyaymiedl mnpodeccun U peaJn30BBIBATH
cOOCTBEHHBIC KU3HECHHbIC TUIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHUA:

AKOJIOTHYECKU I€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: TPHOOPETCHHE OIBITA
IJIAHUPOBAHUSI TMOCTYNKOB W OLEHKM MX BO3MOXHBIX MOCIEICTBUN AJIs
OKPY>Kalollel Cpe/ibl;

OCO3HaHHE TJI00AILHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM U MyTed uxX
pelieHus;

CIIOCOOHOCTh HUCIOJI30BaTh MPUOOpPETaEMble TPU HM3YYCHHH OHOJOTUHU
3HAHUST W YMEHUS TMpPU PEIICHUU TMpoOJieM, CBS3aHHBIX C palMOHAIbHBIM
OpPUPOAOIIOIb30BaHUEM  (COOJNIIOIGHHE  MpPaBWII  TOBEIECHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B DKOCUCTEMAaX, OXpPaHY BHJOB,
IKOCHCTEM, Orochepnl);



AKTUBHOE HENPUATHE JEUCTBUM, MNPUHOCIIIMX BpEl  OKPYKAKOLIEH
MPUPOIHOIN cpefie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE 3KOJOTUYECKHUE
IIOCJIEICTBUS NPEAIIPUHUMAEMBIX JEUCTBUH U IIPEAOTBPAILATH UX;

HAJIMYME PA3BUTOTO 3KOJOTHMYECKOrO MBIIIIECHUS, 3KOJIOTHUECKON KYJIbTYPBI,
ombITa NEATEIIbHOCTH JKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIBbHOW, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKON JEATEIBHOCTH dKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH M OOILIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JMAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOW KYyJIbTYpbl KaK CpEICTBa
B3aUMOJECHCTBU MEXY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHue crneuupuku OWOJIOTMM Kak HayKd, OCO3HaHHA €€ poJikd B
(bOpMHpPOBAaHMU PALMOHAIBHOTO HAYYHOI'O MBILUICHUS, CO3JaHUU LIETOCTHOIO
MIPEACTABICHHUS] 00 OKpYXaloleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YEJIOBEKA U
oOmiecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuu Mnpoliaem
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEeXKIEHHOCTh B 3HAYUMOCTU OMOJOTHMHU NJIi COBPEMEHHOW ITMBUIIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pellaTh pPEecypcHble  MNPOOJIEMBbl  Pa3BUTHS
YeJI0BEYECTBA, IIOUCKA MyTeH BBIXO/A U3 INI0OATBHBIX SKOJOTHYECKUX MPoOIeM U
o0OecrieyeHusi  Mmepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
HCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IOJIYYEHUM OHOJIOTMYECKUX 3HAHUM B LENAX
NOBBIIEHUA OO0IIe KyJNbTyphl, €CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH, KakK
COCTaBHOI 4acTu (yHKIIMOHAJIBHOW TPAaMOTHOCTH OOydaromuxcs, GopMupyemMoit
pU U3YYEHUU OHOJIOTHH;

IOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAaHMUS JJId aHalu3a u
OOBSCHEHHUSI SIBJICHUN OKPYXAIOLIEro MUPA U MPOUCXOASAIMIMX B HEM M3MEHEHMIA,
yMEHHE JenaTb OOOCHOBAaHHBIE 3aK/IIOUEHUS Ha OCHOBE HAY4YHBIX (DAaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO MOJyYEHHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOIb30BaTh OMOJIOTMYECKUE 3HAHUS s
penieHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAYYHOHM JEATEIbHOCTH, I'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U HCCIIEA0BATENbCKYIO AEATENBHOCTh HHINBUIYAIBHO U B IPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUNA MO OHOJOTHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOCHMS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMBIE 175 (HOPMHUPOBAHHUS MHPOBO33PEHHUS O0yYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTPaKAIOIIHNE
[EJIOCTHOCTh HAYYHOM KapTHUHBI MHUpAa U CHeuu(UKy METOJO0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SIBJIIEHUE, MPOIIECC,
CUCTEMA, Hay4YHbI (aKkT, NPUHUMII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEJIOBAaHME,  HAONIOJIEHUE, HM3MEpPEeHHe, OKCIEPUMEHT U  JpYrux),
yHUBEpCaJIbHbIE y4YeOHble JeHCTBUS (TMO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (yHKIHMOHATBHOM
IPaMOTHOCTH ¥ COLMAJIbHOM KOMIIETEHIIMH OOYyYalouIuxcs, CHOCOOHOCTh
00yyYaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKME 3HAHWA U  YHUBEpCAJIbHbIE YyuyeOHblE JICHCTBUS B
II03HABATEILHON U COLIMATILHOW MPAKTUKE.

MeranpeaMeTHbIE PE3YJIbTATBl OCBOCHHSI IMPOTPaMMBI CPEIHEro OOIIEro
o0pa30BaHMsl TOJIKHBI OTPAXKATh:

Osananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABaTeJIbLHBIMH
AEeUCTBUAMMU:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOATENbHO  (OPMYJHMpPOBAaTH M aKTyaJM3UpOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUK NPHUEMBI JIOTHYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHUS, KiIacCu(puKalnu, 0000LIEHNUs), PACKPBIBATH CMBICII
OMOJIOrMYECKUX MOHATHM (BBIAEIATHh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH
CBS3M C JIPYTUMH MOHATUSAMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI JACSITEIIbHOCTH C TIOCTABIICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJOTMYECKUE OHATHUS 111 OOBACHEHHS (PAKTOB U SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTb JIOTUYECKUE pacCykJeHus (MHAYKTUBHbBIC, JEIyKTHUBHBIE, IIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEUUS B paccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IECJIbHBIE cpeactBa A IPEJICTaBIEHUS
CYILLIECTBEHHBIX CBS3€M M OTHOILIEHUN B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaxX, a



TaKK€  MPOTUBOPEUMH  Pa3HOrO  poJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH PEUICHUs] MPOOJIEMbI ¢ YYETOM aHaIn3a MUMEIOLIUXCS
MaTepualbHbIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOODIMHUPOBaTb U  BBINOJHATH pabOTy B  YCIOBHUSX  pEAIbHOIO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOT'O B3aUMOIEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE ITPU PELICHUU KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCIeI0BaTEIbCKHE A€l CTBUSI:

BJIa/IETh HaBbIKAMHU y4€OHO-UCCIIEI0BATENBCKON U IPOEKTHOM AESATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IOMCKY METOJ0B PEUICHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JNMYHBIE BHUJIbI JACATEIBHOCTU [0 IIOJYYEHHUIO HOBOIO
3HAHUS, €r0 HHTEpPHpeTalMH, MNPeoOpa3OoBaHUI0 MU TNPUMEHEHHIO B YUYEOHBIX
CUTYaLMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMupOBaTh HAyYHBIA THI MBIIUIECHUS, BIAJETh HAYYHON TEPMHUHOJIOTHUEM,
KJIIOYEBBIMU NOHATUAMU U METOJaMU;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISBIAITE IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJU3HpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pElIeHHs, HAXOIUTh apryMEHTBl JUIsl JOKa3aTesIbCTBA
CBOMX YTBEPKACHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE PpEIICHUA 3aJauyd  pe3yJIbTaThl,
KPUTUYECKN OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, OLICHUBATh INPUOOPETEHHBINA OIBIT;

OCYIIECTBIISTH II€JICHANPABICHHBIM MMOUCK MEpEeHOca CPEACTB U CIOCOOOB
JeMcTBUS B IPOPECCUOHAIBHYIO CPENY;

yMEThb NEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYIO M MPAKTHUECKYIO0 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX PEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MPEIaraTh OPUTHHAIBHBIE MOIXO0Jbl U pELICHUS,
CTaBUTH NMPOOJIEMBbI U 33a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) paboTa ¢ unpopmanuei:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIK (TEKCTEe Y4eOHOro
nocoOusi, HAYYHO-NONYJIAPHON JUTEepaTtype, OHOJIOTMYECKUX CJIOBApSIX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax daHHBIX, B VHTepHeTe), aHAIM3UPOBATH



UHGOPMAITUIO PA3TUYHBIX BUAOB U ()OPM MPEACTABICHUS, KPUTUIECKH OIICHUBATDH
€€ I0CTOBEPHOCTh U HEPOTUBOPEUHUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHITh PA3IUYHBIE METOABI NP MOUCKE U
otbope Ouosorndeckoi uHGOpMaAIUU, HEOOXOIUMON TSI BBIMOJHEHUS YUEOHBIX
3amag;

MpuoOpeTaTh OMBIT KCIOIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oounonornyeckor nHbopmaru (cxeMbl, rpaduKu, TUarpaMMbl, TaOIUIIBI, PUCYHKA
" Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KaueCcTBE CpeIACTBa IMpu padbore ¢
Ouojoruyeckod HMHQPOpMaLME: MNPUMEHATH XHUMHUYECKHE, (U3UUYECKUE H
MaTeMaTHYeCKUe 3HAKU U CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsAHOCTH;

BJaJeTh ~ HABBIKAMU  pAcClO3HAaBaHWS W 3alUThl  WH(pOpPMAaIUH,
nH(GOPMaLIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaseHue YHMBEPCAIbLHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSIMU:

1) oOenue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMOW Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCUTEIILHO BBINMOJHEHHUS MpeaIaraeMoi
3aJla4uM, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH IMO3UIUHN JPYTHUX YYACTHHKOB
JIMAJIora Uik JTUCKYCCHUN);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHUs, IOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUi,
YMETh CMSTYATh KOH(JIUKTHI ¥ BECTH MTEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIECHUS U B3aUMOJICHCTBHUSA, MMOHUMATH
HaAMEPEeHUs IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU (popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesSITeJIbHOCTD:

MOHUMATh W WCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIWBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOICHCTBUS P PEIICHUN yIeOHOM 3a1a4H;

BEIOMPAaTh TEMAaTHKy W METOJbI COBMECTHBIX ICHCTBUU C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOXKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,



NPUHUMATh I[€IM COBMECTHOM  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICMCTBUS 1O €€ JOCTHUXKEHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEro0 BKJIaJa M KaXJOr0 Y4YaCTHUKA KOMAaHJbl B
oOmuii pe3ynbTar Mo pa3pad0TaHHBIM KPUTEPHUSIM;

IpeJyaraTb HOBBIE IIPOEKTHI, OLICHWBATh HWJEU C IMO3ULUUU HOBHU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYWIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIAYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHUBEPCAIbLHBIMY PeryJISTUBHBIMHU eICTBUSIMU:

1) camoopranmsanus:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHWS JUIS BBISBICHUS MPoOIEeM U WX
pEIIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUI I1IeJeBble U CMBICIOBbBIE
YCTAaHOBKHM B CBOMX JEWCTBUSIX M MOCTYIKax IO OTHOLICHUIO K KMBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITH ITO3HABATEIBHYIO JIESTEIBbHOCTD, BBISBISITH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSITETIbHO  COCTaBJISITh [UIAH PEIICHUST MOpoOJeMbl €  YU4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAIMOUYTSHHUIA;

JABAaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacIIMpsATh paMKH Y4EOHOTO MpeMeETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JIeNIaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEeLIEHNUE;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

CcrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO MIMPOKOH SPyIHUIHHA B
pa3HBIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATh CBOM 0Opa30BATENbHBIN H
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIESITEIBbHOCTb,
OLICHUBATh COOTBETCTBHE PE3YyJIbTATOB LEISAM;

BJIQJIETh  HABBIKAMHU  TO3HABATEJIbHOM  pedieKCuM KaKk  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTATOB U
OCHOBAHHM, MCIOJIb30BaTh MPUEMBI peIICKCUU JUIsl OIICHKHA CHUTYyalldd, BHIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUMBATh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PELICHUS MO HUX
CHIKECHMIO;



OpUHUMATh MOTHUBBI M apryMEHThl JAPYTMX TMpPU aHaJKM3€ pPe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE ce0S U APYTHUX:

NPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JAPYTMX TMpPU aHalM3€ pPe3yJIbTaTOB
NEeSTETbHOCTH;

PU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € TO3ULIMU JPYTOro YeIoBeKa.

IHPEAMETHBIE PE3YJIBTATDHI

[IpenmerHsie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouonornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buonorus»
Hay4yHbIE€ 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 110 OCBOCHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUW, BUABI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX CHUTyalUsX, a TaKK€ B pPEaJbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamme mnpenmMerHbie
pe3yJIbTaThl IPEICTABIEHBI 10 TOJaM 00yUYEeHHUSL.

[IpeameTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIJIAJI€ POCCHUHCKUX U
3apyOexXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE Ouosnornu, (PyHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PaCKpbIBaTh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSATHUI:
KU3Hb, KIJIETKA, OpraHu3M, MeTabosn3M (OOMEH BEUIECTB U MPEBpAIlCHUE
SHEPrur), FOMEOCTa3 (CaMOperyJssiluus), ypOBHEBasi OpraHU3alMs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOTYKLIH), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JaraTh OHOJOTMYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, I[IEHTpaJbHasg JIOTMa MOJIEKYJSIpHON Owuonorun), 3akonsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpas3usi u
OPOUCXOXKJIEHUsT KyJIbTypHBIX pactenuid H. 1. BaBunoBa), onpenensite rpaHulisl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJAMHU HAyYHOT'O NTO3HAHUS B OMOJIOTMU: HAOMIOAEHUE U
ONMCAHUE YKUBBIX CHCTEM, NPOLECCOB W SBJICHHUI, OpraHu3alys W IPOBEICHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTAa,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIYy HCCIEAyEMbIMU BEJIMYMHAMH, OOBSICHEHHE MOJYyUYEHHBIX



pe3yJbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUM W 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOTYUYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIACIATh CYLIIECTBEHHBbIE MIPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOLIECCOB: OOMEHAa BELIECTB M IMPEBPAIICHUS 3HEPrUu B KIETKE, (OTOCHUHTE3A,
IJIACTUYECKOr0 M SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJJOTBOPEHUSA, PA3MHOXKEHHUS, WHIWBHUAYaJIbHOIO Pa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHATHh IMOJYYEHHbIC 3HAHUS ISl OOBSICHEHUS] OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUMW, JJISl MPUHATUA MPAKTUYECKUX PEIICHUN B MOBCEJHEBHOMU
KHU3HU C LEIbl0 oOecredeHus Oe30MacHOCTH CBOEro 3J0POBbS U 370POBbS
OKPY KaIOIIKX JIOJEH, COOMI0IEHNS HOPM I'PAMOTHOTO MOBEJEHUS B OKPY Karolen
OPUPOAHOW cpene, NOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTHIA JUIi  palMOHAIBHOTO
IPUPOAOIIOIb30BaAHNUS;

YMEHHE pelaTh »JJIEMEHTAPHbIE TEHETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKPEIIMBAaHUE, CLEIJIEHHOE HACJIEJI0BAHUE, COCTaBIATH CXEMbI
MOHOTMOPHUIHOTO CKpEIMBAHUS NJi1 MPEICKa3aHUsl HACJIEIOBAHUSI MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOIHATh JA0OpaTOPHbIE W MPAKTHYECKUE pPabOThI, COOI0AThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpecTBa MaccOBOM MH(MOpPMAIUU, HAYYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKTbl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOTHH,
MeJIUIINHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/]aBaTb COOCTBEHHBIE IMCHMEHHBIE W YCTHBIE COOOIICHMS,
0000111ast GMOJIOrMYECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN anmapaT OMOJIOTUH.

[IpenMeTtHble pe3yiabTaThl OCBOCHUSI yueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHM B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHHBI MUpa U HAy4YHOTO MHUPOBO33PEHHUSA, O BKIIAJIE€ POCCHUMCKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
TPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PaCKpbhIBATh COJIepKaHUE OMOJOTMYECKUX TEPMUHOB U TMOHSITHUM:
BU/I, TIOMYJISAIINS, TeHOGOH/I, SBOJIONHNS, NBIKYITUE CHIIBI ((PaKTOpHI) IBOIOINH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHME, SKOJOTUYECKHUE (DAKTOPHI,



OKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEIYIEHThI, IIENU  IHUTAHHSI,
AKOJIOTHYECKas MUpaMuaa, OMOreorneHos3, onocdepa;

yMEHUE u3JIaraTh OWOJIOTMYECKHE Teopuu (PBOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DJBOJIIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogsimieBoro cxoncrtsa K. M. bapa, yepenoBaHus TJIaBHBIX HalpaBICHUA U
myTeit aBomoruu A. H. CeseprioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJaMU HayYHOT'O MTO3HAHUS B OMOJIOTMH: HAOMIOJCHUE U
OMHCAHNE JKUBBIX CHCTEM, TPOIECCOB W SBJICHHWMA, OpraHU3alMs W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBABMIKCHHUE  THUIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEAYyeMbIMA BEIUYMHAMH, OOBSICHEHHE IOTYyYEHHBIX
pEe3yibTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUH M 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHUE BBIICTATh CYIIECTBEHHBIE NPHU3HAKH CTPOCHHSI OHOJOTHYECKUX
OOBEKTOB: BHUJIOB, TMOMYJAIMA, TPOIYIEHTOB, KOHCYMEHTOB, pPEIyIIEHTOB,
OMOreoleHO30B M HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACJIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsI, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JEUCTBHUS DKOJOTUYECKUX (DAKTOPOB HA OpPraHU3MBI, IEepeHOCA
BEIIECTB M MOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUN B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OHMOT€OXHMMHYECKUX
IIUKJIOB B Ouocdepe;

yMEHUE TPUMEHSTH MOTYYEHHBIC 3HAHUSA NJIs1 OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHUS MPAKTUUECKUX PELICHHUU B IOBCEIHEBHOU
KU3HU C LETpl0 oOecrieueHus O€30MaCHOCTH CBOErO 3/0POBbS U 3[I0POBbS
OKPYIKaIOIIUX JTOEH, COOMIOIEHNS HOPM TPaMOTHOTO MTOBEJCHUS B OKPYIKaIOIIEH
MPUPOTHON cpele, MOHMMAaHUE HEOOXOIUMOCTH HWCIIOIb30BAHUS JOCTHIKCHHM
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIHOHATEHOTO TPUPOAOTIOIH30BaAHNUS;

yMEHHUE peniaTh 3JeMeHTapHble OUOJOTrHYEeCKUe 3a7aul, COCTABIATh CXEMbI
NepeHoca BEIeCTB U DHEPTUM B IKOCUCTEeMax (LIeTH MUTaHus);

YMEHUE BBIIONHATH JA0OpPATOPHBIE W MPAKTHYECKUE pabOThI, COOII0IATh
npaBuiIa npu paboTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeICTBA MacCOBOM MH(MOPMAITUU, HAYYHO-TIOMYJISIPHEIE
MaTepHualibl),  paccMaTpuBaTh  IVIOOAIbHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE CO37]aBaTh COOCTBEHHBIE ITMCHMEHHBIE W YCTHBIE COOOIICHHSI,
000011asi OMOJIOTHYECKYI0 HH(POPMAIUIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSITHIHBIN armapaT OUOJIOTHH.



TEMATHYECKOE
IINTIAHUPOBAHMUE 10 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeEM
NMPOrpamMMbl

buonorus kak Hayka
JKuBble crcTeMbl U UX OpraHU3aIys
XUMUYECKUN COCTAaB U CTPOCHUE KIIETKH

}KI/I3HCIICHT6J'II>HOCTB KIICTKH

U MHAUBUAYAJIbHOC pa3sBUTHUC
BppynpkBIc

U U3MECHYUBOCTDH

HacnencTBeHHOCTD
OpPraHN3MOB

opranu3mMoB. OCHOBBI

EeFeEISIornm

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoauuyecTBo yacos

Bcero

34

KonTtpoabHbie
padoThI

IIpakTH4eckun
e padoThbl

0.5

1.5

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBarte/ibHbIE
pecypchbl

bu6mmoreka [JOK
https://m.edsoo.1u/7f 41¢292

bubmmoreka [IOK
https://m.edsoo.ru/7f 41¢292

bu6mmoreka [JOK
https://m.edsoo.1u/7f 41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f 41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK

https://m.edsoo.ru/7f41¢292




11 KITACC

HaumeHoBaHMe pa3/iesioB U TeM
Ne i/ NPOrpaMMBbl

DBOJIOLMOHHAA OUOJIOTUSA

Y Pa3BUTHE KU3HU Ha
BajnuxnoBenne

OpranusMbl 1 OKpy>Karolias cpeia

C006H.ICCTB8. N 3KOJIOTMYCCKHUEC CUCTCMBI

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoaunuecTBo yacoB

KonTpoabHbl IIpakTuyeckne
Bcero
e padoThbl padoThI
9 1
9 0.5
5 1
9
2
34 0 25

DJIEeKTPOHHbIE

(uudgposbIe)
o0pa3oBare/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc7
4

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc7
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc7
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc7
4







ITIOYPOYHOE
IINTIAHUPOBAHMUE 10 KJIACC

Tema ypoka

buomnorus B cucreme HayK

MeTo/1bl TO3HAHUS KUBOU HPUPOIBI.

[IpakTuueckas pabora Ne 1

«Hcmonp3oBanue
Pa3IMYHBIX METOJIOB PH
M3YYCHHH OMOJIOTUYECKHIX
00BEKTOBY

CUCTEMBI,
hpeiecEsioskC3yuen1e

_ cocTaB KJieTku. Bona
KNMIEpaKHHEIe comu

benku. CoctaB u cTpoeHue OEIKoB

depMeHThl — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas

pabota Ne 1 «3yasempHOCTH

KaTaJIMTUYECKON
(dhepMeHTOB (Ha MpUMepe aMUIIa3hl
WJIU KaTajasbl)»

VraeBoapl. JInmuanl

KoanuecTBO

Bcero

yacoB

KontposbHubie
padoThI

IIpakTHyeckune
padoTsbI

0.5

0.5

JlaTta
U3y4YeHU

b |

JJIEeKTPOHHbIE
nupposbIe
o0pa3oBare/ibHbIE

pecypcebl

bubmnoreka LJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢6122

bub6anoreka LIOK
https://m.edsoo.ru/863e6564

bubmuoteka [IOK
https://m.edsoo.ru/863e674¢

bu6mmoreka [JOK
https://m.eds00.1u/863e6b72

but6mmoreka [JOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6870




cygrema

11

12

13

14

15

16

17

18

Hyxnennosbie kucnorsl. ATO

U METOJIbI
Hsrenis kneTku.
Knerounas Teopus

Kitetka xak nenocTHas KuBas

CrpoeHue 3yKapruOTHUYECKON KIIETKH.

JlabopaTtopHnas pabota Ne 2
«/3ydyeHue cTpoeHus KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB U
OaxTepuii M0 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpONpenapaTax u ux
OITMCAHUE»

OOMEH BELIECTB WA META00IU3M
dorocuraTe3. XEMOCUHTES

OHepreTudyeckuii 0OMeH

JKuzHeHHbIN IHUKI KIETKU. [lenenue
KieTkr. Mutos. JlabopaTopHas
pabota Ne 3 «Habnronenne Murosa B

KJIETKaX KOHYMKA KOpeIlIKa JIyKa Ha
TFOTOBBIX MUKpOIpenapaTax»

Oenka. Peakius
BuegHtfiero cunresa

Tpancnsnus — OnocuHTe3 Oenka

HexkneTtounsie hopMbI )KU3HH —

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢

bu6mmoreka [JOK
https://m.edso00.ru/863e6¢e88

bu6mmorexa [IOK
https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

bu6nmoreka [IOK
https://m.edsoo.ru/863e7¢98

bu6nmmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6nmoreka [IOK
https://m.edsoo.ru/863e7dc4

but6mmoreka [JOK
https://m.edsoo0.ru/863¢796¢e

bubmuorexa [JOK

https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK




19

20

21

22

23

24

25

26

27

BHUPYCBI

cDOprI Pa3MHOXKCHHUA OPraHu3MOB

Metiios

OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII0/10TBOPEHHE.

pabota Ne 4
UPARYRBENRHAhocH s 1010BBIX

KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

BasBHBHESETHOBMOB

I'eneruka — Hayka @
HACJIEJICTBEHHOCTH

U3MEHYUBOCTH
3aKOHOMEPHOCTHU HACIIEIOBAHHS
NpU3HAKOB. MOHOTMOpHIHOE
CKpEIINBaHHE

JlurubpuHOE CKpenrBaHue. 3aKOH
HE3aBUCHMOTO HACIICAOBAHMUS
MPU3HAKOB

CuenieHHOE HaclIe0BaHUE
npusHakoB. JlJabopatopHas pabora
Ne 5 «3yuenue peBgHFEORBIHOTO
MOHOTHOPHUIHOTO

CKPEUIMBAHUSA Y JPO30(HIIBI

Ha TOTOBBIX

MUKpOIpenapaTax

I'enetuka nosa. Hacienosanue

0.5

0.5

https://m.edsoo.ru/863e7540

bubmunorexa LIOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6

bubmuoteka [{OK
https://m.edsoo.ru/863e8436

bu6mmoreka I[JOK
https://m.edso00.ru/863e8612

but6mmoreka [JOK

https://m.edso0.ru/863¢8878

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bu6mmoreka [IOK



MPU3HAKOB, CLETUIEHHBIX C OJIOM https://m.eds00.ru/863e8c60

MN3menunBocth. Henaciencrsennas
M3MEHUYUBOCTh. JlaboparopHas

but6mmoreka [JOK
28 ab6ota Ne 6. M3yuyeHIBMEHYNBOCTH, 1 0.5 .
E{OHH I/IKauI/IOHgoﬁ https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»
HacnencrBenHass ”3BMEHUUBOCTb.
bu6mmoreka [JOK
pabora Ne 7. 1 05 :
29 @%ﬁ%@ﬂ?‘?&unﬁ y IPO30DHIBI HA https://m.edsoo.ru/863e8efe

TOTOBBIX MHKpOIpErapaTax»»
bu6mmoreka [IOK

https://m.edsoo.ru/863e8d78

30 I'enetnka denoBeka 1

PezepaHslil ypok. O6001mmeHue mo

31 teme «HaciaeacTBeHHOCTE U 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenexuus Kak HayKa U IpoLecc 1
https://m.eds00.1u/863¢9214
M JOCTH)KEHUS . bu6mmoreka [JOK
33 dMeasRipin pacTeHnit 1 KUBOTHBIX https://m.edsoo.ru/863e9214
KaK 1 but6mmoreka [JOK
34 &Wﬁﬁ@ﬂéﬂoncma https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 [TIPOT'PAMME



11 KITACC

Tema ypoka

OBOIIOLUS U METOABI €€ U3YUEeHHUs

pa3BUTHSA

Hsapprsbiennit 06 HBomOIMH

MukposBOTOIUSA

[Momynsiust Kak eMeHTapHas

€IMHUIIA BUJIA ¥ SBOJTIOIINH.

JlabopaTtopHnas pabota Ne 1

«CpaBHeHUE BUJIOB 10

MOP(]OTOTHIECKOMY KPUTEPUIO»
CHITBI

RGN YIHAPHLIE PaKkTOpHI)
IBOJTIOLUH

EcrecTBenHbIi 0TOOp U €ro hopMbl

Pe3ynbTathl 3BOMIOLMY:
MIPUCTIOCOOICHHOCTh OPTAaHU3MOB U

BIAGOPRRapRBAHFSG0Ta No 2
«Onucaunue

HpI/ICHOCOGHCHHOCTI/I OopraHu3ma u eé

OTHOCHUTCIIbHOI'O XapaKTepa»

AaBJICHUA
MaKpO3BOJIFOITUA

KoanuecTBo

Bcero

yacoB

KonTtposabHbie
padoThbI

IIpakTnyeckue
padoTsI

0.5

0.5

JlaTta
HU3yYeHU

b |

DJIeKTPOHHbIE
nuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e

but6mmoreka [JOK
https://m.edsoo0.ru/863e¢9570

but6mmoreka [JOK
https://m.edsoo.ru/863e9¢cle

but6mmoreka [JOK
https://m.eds00.ru/863e99¢6

but6mmoreka [IOK
https://m.edsoo.ru/863e9da4

bubmuorexa [JOK
https://m.edso0o.ru/863e9ed0

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

bubmuoteka [{OK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20
21

HeoOpaTuMoCTh 3BOTIOIIH

JKU3HU Ha 3eMiie U
Metorpses nsyuennus

HpOI/ICXO}K,Z[eHI/IH
JeHAkeRR 3eme

YKU3HM Ha 3eMJie TIo 3pam
Rasepitggam
OCHOBHBIE 3TaIbl YBOJFOIHA
PacTUTEILHOTO U )KHBOTHOTO MHUA.

pabota Ne 1
UR3FaEHRSAGKOmacMBIX OCTATKOB

pacTeHUH U KUBOTHBIX B
KOJUIEKLIASIX)

CIRBRAMCHHA

OpPTaHUYeCKOro MUpPa

DBOJIIOIHS YeJIOBEKa (aHTPOIIOTEHE3)

CHJIBI

{BaFyptieanTpoorenesa

CTaJuH 3BOJIOIIMH

Qortagiale

pacel 1
Hgipegies&uganTamy yenoseka

PesepBubIil ypok. O60061IeHIE IO
TeMe « BO3HUKHOBEHHE U pa3BUTHE
KHU3HU Ha 3emiiey

DKoJorus Kak HayKa

Cpenbl OOUTaHHS U SKOJIOTUIECKUE

0.5

Bbu6moreka [JOK
https://m.edsoo.ru/863eas5ab

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

but6mmoreka [IOK
https://m.edsoo.ru/863ea48¢e

bu6munoreka [JOK

https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaca2

bu6mmoreka [JOK



22

23

24

25

26

27

28
29

30

31

(hakTopsl

AbGuoTtndeckue HakTophbI.
JlaGopaTopHas pabota Ne 3.
«Moponornyeckrie 0coOOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburanwusi». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEyCa

buortnueckue GpakTopbl

DKOJIOTUYECKHUE XapaKTEPUCTUKU
nomysiun. [Ipaktndyeckas padora
Ne 2 «Iloacuér minoTHOoCTH
HOMYJISIUIA pa3HbIX BUIOB
pacTeHU»

OpPraHUu3MOB —

CroReeeTBa

NOEVBI (ORI ACTe MBI )
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KJIACC

Kon
NPOBEPSIEMOTO
pe3yJabTara

1

2

3

4

5

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbI CpelHero o01ero odpasoBanus

ChopmupoBaHHOCTH 3HAHWUN O MECT€ W POJNIM OHOJOTHUH B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHIH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPAa ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHUUCKUX M 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B DPa3BUTHE
Owosoruu; (GYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHUs

JKHM3HCHHBIX 3aJa4

YMeHue pacKpbIBaTh COJCp)KaHHE OHMOJOTMYECKHX TEPMHHOB U
TIOHSTHIA: )KU3Hb, KJIETKA, OpraHu3M; MeTabom3M (OOMEH BEUIeCTB U
MpeBpallieHe JHEPruH), TOMEeOCTa3 (CamMOperyisius), ypOBHEBas
OpTraHM3aIlysl KUBBIX CHUCTEM, CaMOBOCIIPOW3BEICHUE (PETPOIYKIIHS),

HaCJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHUC

VYMeHue uznaratb OMONIOrHYECKHE TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
yueHHs: (O LIEHTpPax MHOTooOpaszus W HPOMCXOXKAEHUS KYJbTYPHBIX
pactennii H.J1. BaBuiosa), onpenenars rpaHuilbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCEMaM

YMeHue BrIaZeTb METOJAaMU HAy4YHOTO T[IO3HAHHWA B OHOJIOTUU
(HabOmro/leHNe W OINMCAaHUE J>KUBBIX CHCTEM, IMPOIIECCOB U SIBICHUIA;
OpraHm3anysi ¥ TpPOBEJACHHE OWOJIOTMYECKOTO  AIKCIEPUMEHTA,
BBIJIBIDKCHHWE  THUIIOTE3bI;  BBISBJICHHE  3aBUCUMOCTH  MEXIY
WCCIIeTyeMbIMU BEIIMYMHAMH, OOBSICHEHHUE MOTYYCHHBIX PE3yJIbTaTOB,
HCIOJIb30BAHHBIX HAYYHBIX IOHSTHHA, TEOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJbBI HA OCHOBAHUU ITOJTYYCHHBIX p€3y.HI)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KIIETOK
MPOKAPUOT H  DYKAPHUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHM3MOB; OCOOCHHOCTH  TMPOILIECCOB  OOMEHa  BEIIECTB U
MpeBpallEHUs] PHEPruu B KIETKe, (POTOCHHTE3a, IJIACTHYECKOIo U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKEHUS,  WHAMBHIYaIbHOTO  Pa3BUTHUS

opranusma (OHTOI'€HE3)
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11 KITACC

Kon
MPOBEPSIEMOT0
pe3yJibTaTa

YMeHue IIPUMCHATD MMOJIYYCHHBIC 3HaHUA JJIA 00BsACHEHHS
OMOIOTMYECKUX nmponeccoB u ﬂBHeHHﬁ, AJI TPUHATUA TTPAKTHUCCKUX

pCH_IeHI/Iﬁ B IIOBCEJHEBHOM KU3HU B IIEIIAX obOecrieueHust 0€30IIaCHOCTH

3II0POBbSI U 3JI0OPOBbSI OKPYKAIOLIHX JIFOJICH, COOITIOICHHS] HOPM
FBAMITHOrO mMOBeACHWS B OKpY)KAMOIICH MPHUPOJHON  Cpene;

ITOHUMaHNe HEO00X0JUMOCTH HCIIOJIb30BaHHUS JNOCTHKEHHUN
COBPEMEHHOM OMOJIIOTUM W OHMOTEXHOJOTHH I palMoOHAIBHOTO

MMPpHUPOAOITIOJIb30BaAHHA

VYmenue pemaTtbh 3JIEMCHTAPHBIC T'CHECTHUYCCKUC 3aJJa4Yd Ha MOHO- H

}II/IFI/I6pI/IJIHOG CKpC€IIUBAHUE, CHCINICHHOC HACJICAOBAHHE, COCTABJIATH
CXCMbI MOHOFI/IGPI/I,Z[HOFO CKpCIIUBaHUA JJIs MNpCaACKa3aHuA

HacCJICOJOBAaHUs IIPU3HAKOB Y OpraHu3MOB
VYMeHHEe BBIIOJIHATh JIa60paToprle U TIPAKTUYCCKUC pa6OTLI,

coOnrofarh mpaBwia Npu pabore C¢ ydyeOHbIM M Ja0OPATOPHBIM
000py0BaHHEM

YMeHre KPUTHYECKH OIICHWBAaTh M MHTEPIPETUPOBATH MH(OPMAIIUIO
OMOJIOTUYECKOTO COJIePKAHNUS, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3auYHBIX UCTOYHUKOB (CMMU, HaydHO-TIOMyJIIpHBIC MaTepHAIIbI);
9TUYCCKUEC ACIICKTbl COBPCMCHHBIX I/ICCHGI{OBaHI/Iﬁ B 6I/IOJ'IOFI/IH,
MCAUILINHE, 6I/IOTCXHOJ'IOI‘I/II/I

YMeHue cozaBaTh COOCTBEHHbIE TMCHbMEHHBIC M YCTHBIE COOOILEHMS,
000061m1ast 6roIOTHYECKY0 HHPOPMAINIO W3 HECKOIBKUX MCTOYHUKOB,

TpaMOTHO HUCIIOJIB30BATh MOHSITHHHBIN arrapar OMoJIornu

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON NPOrPaMMBbI CpeHero o01ero odpasoBanust

CdopmupoBaHHOCTH 3HAHUN O MECT€ W POJNHM OHOJOTHUH B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaZIe POCCHUHCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
ouonorun; (HyHKIIMOHATLHONW TPaMOTHOCTH YEJIOBEKa ISl PEIICHHS
YKU3HEHHBIX 3a]1a4

YMeHHne pacKkpbiBaTh COJACpPKAHWE OWOJIOTHYECKUX TEPMHUHOB U
TOHSITUIA: BUJ, TOMYJISIIHS, T€HO(MOH/I, DBOIIOIUS, TBUKYIIUE CHIIBI

(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpPTaHU3MOB,



BU1000pa3oBaHue, IKOJIOTHYECKHUE (bakTopsl, IKOCHCTEMA,
MpoOaAYUCHTEI, KOHCYMCHTHBI, PEAYLUCHTHIL, e IIMTaHUA,
HKOJIOTHUECKas MUpaMuaa, OuoreoreHos, ouochepa

YMeHue uznaratb OMOJIOTHYECKHE TEOPUH (IBONIOLUOHHAS Teopusi Y.

JapBuHa, cHHTETHYECKass TEOpUS  OSBOJIOIMM), 3aKOHBl U

3aKOHOMEPHOCTH (3apojplieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHui U mytei 3somtonuu A.H. CeBeproBa, yueHus o

ouochepe B.M. Bepnaackoro), ompeneniats TpaHHUIBl  UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHHe BIaAeTh METOJaMH HAyYHOTO IIO3HAHUSA B OHOJIOTHH
(HaOmro/leHHe M ONMHUCAHUE >KUBBIX CHUCTEM, TMPOIECCOB U SIBJICHUMH;
OpraHm3als ¥ TMPOBEACHHE OHOJOTHYECKOTO  SKCIEPUMEHTA,
BBIBIDKGHHE  THIIOTE3bl;  BBISIBJICHHE  3aBUCHUMOCTH  MEXIY
WCCJICTyeMbIMU BEITUYMHAMU, OOBSICHEHUE IMMONYYCHHBIX PE3YyJIbTaTOB,
WCTIONIb30BAHHBIX HAYYHBIX MOHSTHUNA, TEOPH U 3aKOHOB; yMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pesyanaTOB)

YMmenue BBIJICTISITh CYIIIECTBECHHBIE MpPU3HAKU CTpOCHHSI
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, IMOIMYJSALUUH, TPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOTCOIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH POIIECCOB HaCJIEICTBEHHOMN U3MCHYHMBOCTH,
€CTECTBEHHOTO  OTOOpa, BHI0OOPA30BaHMS, IMPUCIOCOOICHHOCTH
OpPTaHW3MOB, JIEHCTBUS DKOJOTMYECKUX (AKTOPOB HA OPTaHHU3MBI,
NepeHoca BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX, AaHTPOIIOTCHHBIX
W3MEHEHUHN B DKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHYECKUX IIUKIIOB B Orocdepe

YMeHne TpUMEHSATh —IOJNydYeHHbIE 3HAaHWA JUIS  OOBSICHEHHUS
OMOJIOrMYeCKUX MPOIECCOB M SBICHUH, U NMPUHATHS MPAKTUIECKUX
pelieHnit B TOBCETHEBHOM KU3HU B LEJSIX o0ecrieueHus 6€30MacHOCTH
CBOETO 3/TOPOBBS U 37J0POBbSI OKPY>KAIOIIHX JIFOJIEH, COOIIOIEHHS] HOPM
rpaMOTHOTO  TOBEJEHHs B  OKpY)Karolled MNpUpoIHOW  cpene;
MOHUMaHHe HEOOXOIMMOCTH WCTIOb30BaHUS TOCTIKEHUH
COBPEMEHHOM OMOJIOTUH /7S pallMOHAIBEHOTO IPUPOAOIOIH30BAHUS

pemaTh 3JIeMEHTapHble OMOJIOTMYECKUE 33/a4Y, COCTABIIATH
SNSHM IeperoCca BEIIECTB 1 SHEPTHH B 9KOCHCTEMAX (LICITH ITHTaHFS)

YMeHue BBINOJNHATH JIAOOPATOpHBIE U TMPAKTUYECKUE PaOOTHI,
coOmo1aTh mpaBuia Hpu padboTe ¢ y4eOHBIM M JTAOOPATOPHBIM

o0opyToBaHHEM

YMeHue KpUTUYECKH OLIEHHWBATh U MHTEPIPETUPOBATH HMHGOPMAIIHIO
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OMOJIOTMYECKOT0 COJIePKaHMsl, BKIIOUAIOLIYIO TICEBIOHAYYHbIEC 3HAHUS
U3 pa3nuyHbIX ucTouHukoB (CMU, Hay4yHO-TIOMYJIsIpHBIE MaTepUabl);
paccMaTpuBaTh riio0anbHbIe HKOJIOTHYECKUE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUIEHHUIO K HUM COOCTBEHHYIO
MIO3UITUIO

VYMeHue co3aBaTh COOCTBEHHBIE MCbMEHHBIE U YCTHBIE COOOILEHHS,
00001251 OMOJIOTHIECKYI0 HH()OPMAIHIO W3 HECKOJIBKHX UCTOYHUKOB,

IPaMOTHO MCHOJIb30BATh MOHATHIHBIN anmapar OHoI0run



INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITACC

Kon
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IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS
buonorus kak Hayka

— HayKa O JXHMBOH mpupozae. Ponp Ouomornu B ¢GopMHpOBaHUU
BHSINE A0} HayqHON KapTHHBI MEpa. CHCTEMa GHONOTHYIECKHIX HAYK

MeToapl TIO3HAHUS JKUBOM MpUPOABI (HAOTIOACHHE, DKCIEPUMEHT, OMUCAHUE,
U3MEpEHne, KinaccupUKaIys, MOJCTUpOBaHUe, CTaTHCTUYeCKas o0paboTka

JTAaHHBIX)

JKuBbIe cUCTEMEI U UX OpraHu3anuAa

cucTteMbl (OMOCHUCTEMBI) Kak IpeaMeT u3ydeHus ouosoruu. CpoiicTBa
P€TeM 1 ux pazHooOpasue

OpraHu3ali OMOCHCTEM: MOJIEKYJISPHO-TCHETUYECKUH, KIETOYHBIMH,
SMOBHBMEHHBIH, TTOMy IAIHOHHO-BHIOBOM, JKOCHCTEMHBIIT, 6HOCEepHbIi

XUMHUYECKUHI COCTAB U CTPOCHUE KIICTKH
XUMUYECKAA COCTAaB KJIETKH. XHUMHUYECKHE DJIEMEHTBI: MAKPOAJEMEHTHI,

MUKpO3JieMeHThl. Boma u MuHepaibHble BemlecTBa. DOyHKIUM BOABI U
MUHEpPATBHBIX BEIIECTB B KieTke. [logaepxkanre ocMoTHYeCKOro Oananca
benku. CocraB m crpoeHHe OETKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
Heszamennmple M 3aMEHHMBIC aMHHOKHCIIOTBL. AMMHOKHCIIOTHBIM  COCTaB.
YPOBHU CTPYKTYphI OCIKOBOM MOJIEKYIIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHUMHUYECKUE CBOMCTBAa OenkoB. buonorundeckue
byHKIIUN OEIKOB.

®depmeHThl — OMonornyeckne kKaranuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneuuduunocts. Kodepmentsl. Butamunbel. OTiamuus
(GhepMEHTOB OT HEOPTaHUYECKHUX KaTaln3aTOPOB

YrneBoapl: MOHOCaxapuabl (TIIOKO03a, prO03a U AE30KCHPU003a), AUCAXAPHIIBI
(caxapo3a, J5akTo3a) W TMOJUcaxapuabl (Kpaxmas, TJUKOTEeH, IIEJUT0I03a).
Bbuonorndeckne GyHKIIUN YTIEBOIOB.

Jlunupel:  Tpuraunepuabl,  crepounsl,  Qochomunuasl.  wapodunbHO-
ruapodoOHbIe cBolicTBa. buonormdeckue ¢Gynkuuu gunuaoB. CpaBHEHHE

YTJIeBOJ0B, OCIIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HyKIEHMHOBBIX
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kucnot. Crtpoenne u ¢ynkiuu JIHK. Crtpoenne u ¢ynkumu PHK. ATO:
CTpoeHHe U (QyHKUIUU

I_[I/ITOJ'IOI"I/IH — HAayKa O KJICTKC. Kierounas TCOpuUs. MeTtobl HN3YYUCHUA KIICTOK

Knerka kak OEJIOCTHAsA XHBas CUCTEMaA. O6H_[I/Ie IIPU3HAKN KJIICTOK: 3aMKHYTas

HapykHas MemOpana, mosiekynbl JIHK kak reHeTwmdeckuil ammapar, crcTeMa

cuHTEe3a OeKa

Tumbl KJIETOK: dyKapruoTHYECKash M MpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
MpoKapuoTUYeCKOW  KieTku. Kierounas crteHka Oaktepuil. CTpoeHue
JYKapUOTHYECKON KIETKH. OCHOBHBIE OTJIHYUS PACTUTEIBHOW, >XKMBOTHOU H
rpUOHOMN KIIETKH

[ToBepXHOCTHBIC CTPYKTYpBl KJICTOK — KJIETOYHAs CTCHKA, TIMKOKAJINKC, WX
¢ynakun. [Tnazmatnueckas memOpana, e€ cBoiictBa u ¢pyHKIuu. [{luTomnazma u
e€ opra"ounpl. OmHOMEMOpAaHHBIC OPTaHOWIBI KJICTKH: IHAOIIa3MaTHUeCKas
cetb (OIIC), ammapar I'onbixu, au3zocoMbl. [losyaBTOHOMHBIE OpraHOUIbI
KJIETKH: MUTOXOHJAPHWH, TuTacTHbl. [IpoucXoKaeHne MUTOXOHAPHUA W TUTACTHIL.
Bunasl mnactun. HememOpaHHBIE OpraHoOUIbI KJIETKH: PpUOOCOMBI, KJIETOYHBIN
HEHTP, PECHUYKH, XT'YTUKH. DYHKIIMHA OpPraHOUIOB KJIETKH. BKirroueHus

— perynsaTopHbIid HeHTp kieTku. CTpoeHue siapa: sjepHas 00oJouka,
IJ1a3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BemecTB B KIIETKE
JKu3HeneaTenbHOCTh KICTKH

OOMeH BelecTB, WM MeTaboIu3M. ACCHMHIIAIMS (TUIACTUYECKUI OOMEH) u

TUCCUMUIISILINAS (PHEPTETHYECKUH OOMEH) — JIBE CTOPOHBI €IMHOIrO TMpoliecca
MeTtabonmu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOQHBIA U rerepoTpodHbIil. Ponb
dbepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIIEHUN YHEPTUU B KIIETKE

®dotocunre3. CBeroBas u TeMHOBas ¢Gas3wl poTocuHTe3a. Peakumu GorocuuTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJS KU3HU Ha 3emiie.
Brnusaue ycnoBmii cpempl Ha (OTOCHMHTE3 M CIIOCOOBI TTOBBIIIECHUS €T0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMmocHuHTe3. XEeMOCHHTE3UPYIIIHe OakTepuu. 3HAUYE€HHWE XEMOCHHTE3a s
JKM3HHU Ha 3emiie

DHepreTudyeckuii oOMeH B KJeTKe. PaciienseHue BeIIeCTB, BBIACICHUE U
aKKyMyJIMPDOBaHUE OJHEPrUM B KIETKE. OTallbl DJHEPreTHYECKOTO OOMEHa.
I'muxonus. bpoxkenne u ero Buabl. KucnoponHoe okucieHue, WM KIETOYHOE
nbixanue. DPHEeKTUBHOCTh SHEPIrETUIECKOTO 0OMEHA

Peakiuu maTpuanoro cunresa. ['enernueckas napopmanms u JIHK. Peanu3zanus

reHeTHYeCKo HH(pOpManmuu B KIETKe. ['€HEeTHMYecKHid KO M €ro CBOMCTBA.
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5.5

6.1

Tpanckpunius — matpuunbiii cunte3 PHK. Tpancnsmus — OuocuHTe3 Oelnka.
KoaupoBanue amuHokuciot. Poiabs pubocom B OnocunTtese Oenka

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Vctopusi otkpbitust Bupycos ([.1.
WBaHoBckuit). OCOOEHHOCTH CTPOCHUS M IKHU3HEIACATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hn pacteHuil, XMBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIE
Bupycamu. Bupyc nmmyHnonepunura yenoseka (BUY) — Bo3oyautens CIIN/a.

[TpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHU
PasMHOXeHME U HHIUBUIYyAIbHOE Pa3BUTHE OPraHU3MOB

Knetounslii 1uKa, WIM SKU3HEHHBIM LUK KieTku. HWHTepdaza u MHUTO3.
[Tpoueccel, nporekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO

cuare3a JIHK. Crpoenme xpomocoMm. XpOMOCOMHBIH HAaObOp — KapuOTHII.

JIMmIonaHbli W TalJIOWJHBIA ~ XPOMOCOMHBIE  Ha0Ophl.  XpOMaTHBIL.
[uTosornyeckne OCHOBBI PA3MHOKEHHS W WHIMBUAYAIBHOTO Pa3BUTHUSA
OpPraHu3MOB.

Henenue wierku — wmuto3. Cramum murtosa. [Ipounecchl, mpoucxomsuye Ha
pa3HbIX CTAAUSAX MUTO3a. bBUOIOrHYeCKnii CMBICII MUTO3a

®dopMbl pa3MHOXKEHHUsI OpPraHU3MOB: O€crojioe W MojoBoe. Buaesl Gecmomoro
Pa3MHOXEHHS: JIEJICHUE HAJABOE, IMOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpazoBaHue, BEreTaTHUBHOE pPa3MHOXEHHUE. UckyccTtBenHOE
KJIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUEHUE ISl CEJIEKIUU

[TooBoe pa3MHOKEHHE, €T0 OTINYHUS OT OECIIONIOTO.

Meito3. Cramguu Meiosa. Ilpouecchl, TpoOUCXOIAIIME Ha CTaguax Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunroep. buosiormdeckuii CMbICT U

3HaYEeHNE MEeN03a

['ameTorenes — mpouecc 00pa30BaHMA MOJOBBIX KIETOK y KUBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U ssM4YHUKUA. OOpa3oBaHME U pa3BUTHE MOJIOBBIX KIETOK —
raMmer (criepMaro3ou, SUIEKIeTKa) — crepMaTorenes u oorenes. OcoOeHHOCTH
CTPOEHUS SMLEKIETOK U criepMaro3onaoB. OmnogorBopenue. Ilaprenorenes
WnnuBuayansHoe  pa3BuUTHE  (OHTOreHe3).  OMOpHOHAJIbHOE  pa3BUTHE
(ambOpuorenes). Drarnbl YSMOPHOHATBLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasorenes. IloctamOpuonansHOe pazButue. THIbI
MOCTAIMOPHOHAJIBHOTO PAa3BUTHS: NpsSMOe, HempsMoe (JTUYMHOYHOe). BiusHue
Cpebl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YpPOJICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHHUE

CCMCHHU, CTaIUN PA3BUTHU
HaCJ'IeI[CTBeHHOCTB U U3BMCHYUBOCTH OPraHU3MOB

IIpeamer u 3amauun reHetuku. Mcropus pa3sBuTUs T€HETUKU. BKitag poccuiicKux
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U 3apyOexHbIX Y4Y€HBIX B pa3BUTHE TEHETHKH. METoAbl TeHETUKH
(TuOpuAOIOTUUECKHIHA, UTOT€HETHYECKHU, MOJICKYJISIPHO-TE€HETUUECKHI ).
OCHOBHbIE TE€HETHYECKUE MOHATUA. ['eHeTnueckass CUMBOJIMKA, UCIIOJIb3yeMas B

CXEMax CKpeIIMBaHHUI

3aKOHOMEPHOCTH HAacJIeJOBaHMUsI NPHU3HAKOB, ycTaHOBJIEeHHble [. Mennenem.
MonoruOpuaHoe ckpeniuBaHue. 3aKOH €IWHOOOpa3usi THUOPUIOB MEPBOTO
nokosieHus. IlpaBuwiio JOMUHUpOBAaHMA. 3aKOH pAacIIEIUICHUS IPU3HAKOB.
I'nnore3a uncroTs! ramer. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIIEOBAHUS TPU3HAKOB.
[uToreHeTnueckne OCHOBBI JUTMOPUAHOIO CKPEIIMBAHUA. AHaNIM3UpylOLIee
ckpemuBanue. lcrnonp3oBaHME — aHATM3UPYIOLIETO  CKpEUIMBaHUSA  JJIs

orpeziesieHUs] TEHOTHUIIa 0COON

CueruieHHOe HacieaoBaHue npu3HakoB. Pabora T. Moprana mo CrerieHHOMY
HacJleOBaHMIO TeHoB. HapymieHne cuemnjeHuss T€HOB B pe3yibTare
KPOCCHHIOBEpa. XPOMOCOMHAas TEOpHUsl HACJIEICTBEHHOCTHU. | eHeTHueckue
KapTel.

I'enetuka mnona. XpoMOCOMHOE oOmpeneseHue Mmoja. AyTOCOMbI U TOJOBBIE
xpomocoMmbl. ['oMoramerHele M rereporameTHble opraHu3mbl. HacnenoBanwue

IMMPU3HAKOB, CHCTIJICHHBIX C ITOJIOM

W3MeHunBOCTb. BHIbl M3MEHUYMBOCTH: HEHACJIEACTBCHHAs W HACIECACTBEHHAS.
Ponp cpenpl B HEHACNEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PHUKAIIMOHHON W3MEHUMBOCTU. BapuanuoHHBIA P W BapHallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoiudecTBEHHblE W KadyeCTBEHHBIC

IMPU3HAKU U UX HOPMaA PCaKIHHU. CBoiicTBa MOI[I/I(I)I/IKaI_II/IOHHOI\/'I U3MCHYHNBOCTHU

HacnenctBeHHas, WM TIE€HOTUIMYECKas, W3MEHYMBOCTh. KoMOMHAaTHBHAs
U3MEHYMBOCT. MeHo3 H TOJOBOM TMpOLECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTannoHHas u3MeHuuBocTh. Kitaccupukanus MyTanuit:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa ¥ NMPUYMHBI MyTaluui. MyTareHHbIe
(axTopbl. 3aKOH TOMOJIOTHYECKUX PsI0B B HACIEICTBEHHOM n3menunBocty H.M.

Basuiiosa

I'enmeTnka demoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIE METOABI TCHCTHUKHU
YeNoBeKa: reHealornYecKui, OJIM3HELIOBBIH, LUTOTEHETHYECKU,
OMOXMMMYECKUN, MOJIEKYJIsIpHO-TeHeTu4Yeckuil. CoOBpEeMEHHOE ONpeaeleHne
TeHOTHUIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TE€HOTUIIMPOBAHKE, B TOM YHUCIE C
nomompbio [IP-ananu3a. HacnencTtBenHnple 3a0o0JjieBaHMS YEIOBEKA: TECHHBIC
0oJie3HH, OOJIE3HU C HACJEJICTBEHHOM MpPeapacroiokKEeHHOCThIO, XPOMOCOMHBIE
6one3nn. Comaruyeckue W TeHepaTUBHbIE MyTauuu. [IpWHIUIB 340pPOBOrO

06p2133, JKHN3HH, JHAIrHOCTUKH, HpO(bI/IHaKTI/IKI/I 1 JCUYCHHUA TI'CHCTHYCCKHX
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OoJie3HEN. MeauKo-reHETUYeCKOe KOHCYJIbTUPOBAHHUC. 3HaucHUE MCHHHHHCKOﬁ

TE€HETUKH B MPEAOTBPAIEHNH U JICUEHUH F€HETUYECKUX 3a00JIeBaHUI YesloBeKa
Cenexuus oprann3mMoB. OCHOBBI OMOTEXHOJIOTUU

CGHGKHI/IH KaK HayKa MW IIponecc. 3ap0>1<z[eHI/Ie CCJICKIMHN M JOMCCTHUKaLMs.

VYuenne H.M. BaBuinoBa o0 neHTpax MPOUCXOXKIACHUS W MHOrooOpas3us
KyJbTYPHBIX pacTeHHid. L{eHTpbl mpoucXokIeHus: JOMaIIHUX KUBOTHBIX. CopT,
1opoJia, ITaMM

CoBpemMeHHbIE METOJB! CeNeKIUMU. MaccoBbli M MHAMBHIYaJIbHBII OTOOPHI B
CEJIEKIIMM DPACTEHUH M >KUBOTHBIX. OLeHKa 3KcTepbepa. biamszkopoacTseHHOE
cKkpemyBaHue — UHOpuAMHr. Yucrasg nuHug. CKpemyBaHHE YHUCTHIX JIMHUM.
I'ereposuc, unu rubpuanas cuina. HepoacTBeHHOe CKpelMBaHNe — ayTOPUIUHT.
Otnanénnas tuOpuamszamuss uW e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
[OJIy4YEHUE TIOJUIIONA0B. JIOCTHIKEHHs CEJIEKIIMM PACTEHHUM, >XUBOTHBIX U
MHUKPOOPIaHU3MOB

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WH)KEHEpUsA. OTallbl
co3manusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
uHxeHepus.  Kierounele  KynbTypbl.  MHEKpPOKIOHQJIBHOE  Pa3sMHOKECHHE
pacreHnii. KiOHHMpOBaHHME  BBICOKONPOIYKTHUBHBIX  CEJIBCKOXO3SHCTBEHHBIX
OpraHM3MOB. OJKOJIOTMYECKHE U 3Tudeckue mnpodiembel. MO — reHetnuecku

MO,Z[I/I(I)I/IL[I/IPOBaHHLIC OpraHnU3MBbI

11 KUIACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEeHT CO/IePKAHUSA

OBOJIIOLIMOHHASL OUOJIOTHS

DOBOJIIOLIMOHHAS TeOpuUs U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  SBOMIOUUH.  [laJeoHTONOTHYECKHE:  MOCIEI0BATEIBHOCTD
HOSIBJICHUSI BUAOB B MaJCOHTOJIOTHUECKON JIETONHUCH, TEPEXOAHBIE (OPMBL.
buoreorpaguueckue: cxonctBo W pasznuuue (GayH U ¢GIop MaTepUKOB U

OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA M Pa3NInins SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHbIE, aHAJOTHYHBIE,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3MbI. MOJIEKYIISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IYyTEH y Bcex

OpraHu3MOB

OpomonmonHass  teopus Y. [apBuna. [Ipeanochbiikh — BO3HUKHOBEHUSA



1.3

1.4

1.5

2.1

2.2

23

24

napBUHM3Ma. J[BHKyIIME CHIIBI IBOJIOLMU BUAOB MO JlapBuHy (M30BITOYHOE
Pa3MHOXEHHE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEACIEHHAS U3MEHYNBOCTb,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopust 3Bomtonuud (CTD) M OCHOBHBIE €€ IOJIOKEHUS.

MuxkposBomtonus. [Tomynsmus Kkak eIMHAIA BT U SBOJTIOINUN

JBwxkymue cuiabl ((pakTopsl) SBOJIONMH BHIOB B Mpupojae. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAS W3MEHYMBOCTH. llOmymsiioOHHBIE BOJIHBI M Apeiid
reHoB. M3omsmus u murpanusi. EctecTBeHHBINH 0TOOp — HanpaBisomi GpaxTop
sBoJOLMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocoOIeHHOCTh  OPraHM3MOB KakK pe3ynbTaT dBoionuu. [Ipumeps
MIPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ HAMOAJANTALINN.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHU:

reorpaduieckoe, IKOJIOTHIeCKOe

MaKpOSBOJ'IIOI_II/IH. cDOprI 9BOJIFOIINHA: Q)HHGTH‘IeCKaSI, JAUBCPICHTHAA,

KOHBEpIeHTHasl, napauiensHas. HeoOpaTUMOCTh 3BOIOLUHT
Bo3HukHOBEHME U pa3BUTHE KU3HU HA 3emiie

JloHayuHble NpenCTaBiICHUs O 3apOKICHUM KUM3HM. HayuHble rumnoressl
BO3HUKHOBCHHUS JKM3HH Ha 3emiie: aOWOTeHe3 W MaHCIepMHs. XUMHUYCCKas
3BOJIOLHUA. ODKCHEPUMEHTAIBHOE MOATBEPKJICHUE XUMHUYECKON 3BOJIOLIMH.
Hauanpubie stanbl Ouosnorudeckoit spomouuu. ['mnoresa PHK-mupa. Ilepsoie

KJIICTKHU U UX 3BOJIOL M. qDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPTraHU3MOB

Pa3Butne xusHu Ha 3emsie mo 3pam u nepuojam. Karapxeil. Apxelckas u
nporepo3oickas dpel. llameosolickass spa u e€ mnepuoabl: KeMOPUHCKHIA,
OPIOBUKCKHW, CUJIYPUMCKHM, JE€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3o30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaliHozoiickass »9pa u e€ mepuojbl:  MajJeOreHOBbIM,  HEOTCHOBBIM,
AQHTPOIIOICHOBBIA. XapaKTepUCTHKA KIMMaTa M TEOJOTMYECKHX IIPOLIECCOB.
OcCHOBHBIE ATaIbI IBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApOoMOP(O3bI y
pacTeHud U KUBOTHBIX. llosiBIEeHWE, paclBEeT W BBIMUPAHUE TPYMN KUBBIX
OpraHu3MOB

Cucrema OpraHMuyeckoro MHpa Kak OTpaxkeHue 3BoJoUuH. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB

OBOJIIONMS YENIOBEKAa. AHTPOMNOJOTUs Kak Hayka. Pa3BuTue mpencraBiieHH O
IIPOMCXOXK/IECHUN 4YelloBeKa. MeTolpl Hu3yueHus aHTpomnoreHe3a. (CxojctBa u

pasiiniuus 4€JI0BCKa U )KUBOTHBIX. CucremMaTnyecKkoe I10JI0KEHHE YeJIOBEKa.
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2.6

3.1

32

33

34

3.5

4.1

4.2

JBuxyue cuisl (hakTopbl) aHTpororenesa. Hacnencrsennas M3aMEHYHBOCTh U
ecTecTBEHHbII 0TOOp. OOIIecTBeHHBIH 00pa3 KU3HM, H3TOTOBJICHHUE OPYIHMA
TpyZa, MBIIIJICHHE, PeUb

OCHOBHBIE CTaJMM M BETBU SBOJIOLMU 4YEJIOBEKA: aBCTpajonuTeku, YemoBek
yMenbid, YemoBek mnpsMoxoasuiui, YenoBek HeaHAepTalbCkuil, YenoBek
pa3yMmHbIii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMSA, 00JacTb
pacnpocTpaHeHus, 00bEM IroJIOBHOIO MO3ra, 00pa3 >KU3HH, OpYAUS
YenoBeyeckne packl. OCHOBHBIE OOJIBIIME pachl: €BpoIreouIHast (eBpa3uiickas),
HETPO-aBCTPaJION THAS (’xBaTropuanbHas), MOHTOJIOMTHASI (a3zuarcko-
amepuKaHckas). UepTbl IpUCIOCOOICHHOCTH MPEICTABUTENEH YEIOBEUECKUX pac
K yCJIOBUSIM cylecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kpuruka pacuzma
OpraHu3Mbl 1 OKpy>Karolias cpea

DKOJIOTHSl KaKk Hayka. 3aJaud W pasjelibl SKOJOTUU. METObl 3KOIOTrHUYeCKUX

WCCIIeIOBAaHMH. DKOJIOTHIECKOe MUPOBO33peHHe. Cpepl OOMTaHUSI OPraHHU3MOB:
BOJIHAs1, HA3€MHO-BO3/1yIlIHasl, IOYBEHHAsI, BHYTPHOPraHU3MEHHAas
Okonornueckne  Qakropel.  Knaccudukanmss — SKomormyeckux  (hakTopos:
abnoTrnyeckne, OWMOTHYECKHE W AaHTPONOTCHHBIC. J[eHCTBHE HSKOIOTHUECKHIX
(hakTOpPOB HA OPTAHU3MBI

AOuoTtnueckue (HakTOphl: CBET, TEMIEparypa, BIaXHOCTh. doromepuoausm.
[Ipucnocobnenuss OpraHu3sMOB K  JEMCTBUIO  aOMOTHYECKUX  (aKTOPOB.
buonornueckue puTMbl

buotuueckue Qaxropbl. Buiael OMOTHYECKHX B3aUMOIEHCTBUI: KOHKYpEHLUS,
XHUITHAYECTBO, MAPAa3UTU3M, MYTyaJIdu3M, KOMMEHCAIu3M (HaxJIeOHHUYECTBO,
KBApTHPAHTCTBO),  aMEHCAIM3M, HeUTpasn3M. 3HadeHHe  OMOTHYECKHX
B3aMMOJICHCTBHI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX
DKOJIOTUYECKHE  XapaKTepUCTUKH  mnomyssuud. OCHOBHblE  IOKa3aTelu
HOMYJISIUHA: YUCIEHHOCTh, IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTH, IMPHPOCT,
Murpanys. JlnHamuka YuCI€HHOCTH MOMYJIALUHN U €€ peryIsaius

CooOmiecTBa U HKOJIOTMYECKHUE CUCTEMBI

CoobmiectBo opraHusmMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
NpPOCTPAaHCTBEHHAsA, Tpoguueckass (muiueBast). Buabl-nomunantel. CBsa3u B
OuoreHos3e

Okonoruyeckue cucremMbl (9kocucremsbl). Ilonatme 006 »skocucteme U
ouoreoneHoze. DyHKIMOHATBFHBIE KOMIIOHEHTHI SKOCHCTEMBI: TPOJYLEHTEHI,

KOHCYMCHTBI, pCAYLICHTHI. prrOBOpOT BCHICCTB U IIOTOK SHCPIU B SKOCUCTEMC.
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4.4

4.5

Tpoduueckue (muumieBbie) YpOBHU d3KocucTeMbl. [luineBpie LEMu U CETH.
OcHOBHBIE TIOKa3aTeNIM IKOCHUCTEMBI: OHMOMAacca, MPOIYKIUS. DKOJIOTHYECKUE
MUPaMHUIbI: TPOIAYKIMHM, YHUCICHHOCTH, OuoMaccel. CBOICTBAa HKOCHCTEM:

YCTOHYMBOCTB, CAaMOpETyJiaLus, pa3Butue. Cykueccus

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCHUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOrE€HHbIE 3KOCHUCTEMBL. ATpO3KOCHCTEMBI. Ypb60o3KOCHUCTEMBL.
buonoruueckoe u X03sHCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpasue kak ¢akrop ycroiumBocTH dKocucteM. CoxpaHEeHHe

OHMOJIOrMYecKOro pa3HooOpasus Ha 3emiie

Yuerane B.W. Bepuaackoro o Owocdepe. ['paHuibl, cCOCTaB U CTPYKTypa
ouocdeprl. KuBoe BemectBo u ero (ynkiuu. OcobeHHOCTH OMOChEepsl Kak
rI00anpHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB W OHMOTCOXMMHYECKHE IHKIBI 3JIEMEHTOB
(yrnepopa, azora). 3oHanbHOCTh OHochepsl. OCHOBHBIE OMOMBI CYIITU
UYenoseuectBo B Onocdepe 3emiin. AHTPOTIOTEHHBIE M3MEHEHHS B Omocdepe.
I'moGayibHBIC IKOJOTHUECKUE TPOOIIEMBI.

OcHOBa palMOHANBHOTO  YOPABIEHUS TPHPOJHBIMH  pecypcaMu M HX

HCIIOJIB30BAaHUC. ]_IOCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa IpUupoabl



YYEBHO-METOJIMYECKOE

OBECHEYEHUE OEPA3OBATEJILHOI'O

MPOLIECCA

OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://100ballnik.com/
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