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HOACHUTEJBHAASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JIJIS
OTIPENIENICHNS] TOAXO0J0B K (POPMUPOBAHUIO COJACPNKAHUS YUeOHOTO mMpeaMera
«buonorus» cocraBWwIM: KOHUENTyalbHble TmonoxeHuss PIrocC COO o
B3aUMOOOYCIIOBJIEHHOCTH IIEJei, cojepKaHusi, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MTOJIOKEHHS 00 OOIIUX LEIX U
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit denepamuu, a TakKe IMOJOKEHUS O
cnenuduke OMoIOruy, €€ 3HAYCHUHN B TTO3HAHUU KUBOM MPUPOJIBI U 00ECIIEUYCHUN
CYIIECTBOBAaHMS dYejoBedeckoro ooOiectBa. CorjacHO Ha3BaHHBIM IOJIOKECHUSIM,
onpeiesIeHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma 10 Owonornu [a€T TPEACTABICHHE O IEsIX, 00 oOmei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUS OOYYArONIUXCS CpEJACTBAMU
yueOHoro mnpeamera «buonorusi»y, omnpeaenser o00s3aTelbHOE MPEAMETHOE
collepKaHWe, €ro CTPYKTypy, pacopelieiieHue Io paszienaM U Temaw,
PEKOMEHIyEMYIO TTOCIIEeI0OBATEILHOCTh N3YUEHUS YU4EOHOTO MaTepHaia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JOTHKH 00pa30BaTEILHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIIMXCS.

B nporpamme mno OWONOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB YyueOHO-TIO3HABATEIbLHOM
NEATEIbHOCTH/YUeOHBIX JEUCTBUIM OOYYAIOMIMXCS TI0 OCBOCHHMIO COJACpKaHUs
OMOJIOTUYECKOT0 00pa30BaHUsI.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIii yPOBEHB) peain30BaH
OPUHIUI TPEEMCTBEHHOCTH B M3yYEeHMHM OHOJIOrMu, Ojarojgapss 4yeMy B HeW
MpPOCMATPUBACTCS HANPABIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, PEICTABICHUN O 3J0pPOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOUIEHHWEM K OKpYyXalolled MPUPOIHON cpene.
[TosToMy Hapsny ¢ M3ydYeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TaKKe 3HAHUU O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKa, MEIMKO-
FEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS HKOJIOTUYECKHU
11€JIECO00Pa3HOr0 TMOBEACHMUSI B OKpYXKAloIeld MPUPOJHON Cpele, aHaiu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMaHUS K MPUKIAIHON HAITPaBIEHHOCTH
y4eOHoro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECIeUeHUs



YCJIOBUM ISl pEIICHUS] OJTHOM U3 aKTyalIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTrO
oOpa3oBaHus, KoTopas Tmpeanonaraer (QopmupoBaHue Yy  O0O0yYarOIIUXCS
CIIOCOOHOCTH aaliTUPOBAaThCAd K HU3MEHEHUSM JIUHAMUYHO PpPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpenHero o0miero o0pa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa obecrieunBaeT GopMUpPOBaHUE Yy OOYyYArONIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, paciiupseT U 000OlaeT 3HaHUA O KUBOW HpHUpoAe, €€
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid M 3BOJIOLUHU, CO3JAET
yCJIOBHSI  JUIA: TIO3HAHUS  3aKOHOB  JKMBOM  MPUPONBI, (OPMHUPOBAHUSA
(GYHKIIMOHAIBLHOW TPAaMOTHOCTH, HABBIKOB 370pOBOro M Oe3omacHoro ooOpasza
KU3HH, HKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOILICHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3HaueHrne OMOJIOTUSI UMEET TAKXKE ISl PEIICHHs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHusA,  COIMAIM3ALNU
oOyuaronuxcs. M3ydenue 6uonmorun odOecrieyuBaeT yciaoBus Uit GOpMUpOBaHUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAllMUOHHBIX ¥  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKUX 3HAHHUMA C
MIPEACTABJIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadguu. Ha3BaHHbIe TOJOXKEHHUS O TMpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBUIM OCHOBY Ul ONPENENICHUS MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €0 COJAEp>KaHUs, TMPEICTABICHHOr0 B MpOrpaMMe I0
OHOJIOTUH.

Ot60p conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMM KyJIbTypOCOOOpPa3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPbIM OOy4arolixecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHust oOMIEH KyJIbTypbl, ONpPEIETSIONIME aJeKBATHOE IOBEJICHUE
YyeJoBeKa B OKPY’Karollled MPUPOAHOUN cpejlie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTAYecKou aestenbHOCTH. Ocoboe MECTO B TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHMS, KOTOPBIE CIy>KaT OCHOBOM i (POPMUPOBAHUS
IPEJICTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[EHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHW3allUU
OHOJOrUYECKOro 00pa3oBaHUsl.

CTpyKkTypHUpOBaHUE COAEpKaHUA Y4YeOHOro MaTepualia B Mporpamme 1o
OMOJIOTMM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOIbI, O €€ YPOBHEBOW OpraHU3allvuy U
HBOJIIOIIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUIUE COJIepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouomormdeckas cucremay, «OpraHu3Mm Kak



Oouonoruyeckas cucrema», «CucreMa M MHOTrooOpasue OpraHuyecKoro Mupay,
«OBOJIOLUS KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

[enp wm3yuenust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YaIOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHON
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra © NPUOOpPETCHHE yMEHUM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JICMCTBUH B OTHOIICHUH OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUSI PA3JIMYHBIX KU3HEHHBIX MPOOJIEM.

Joctxkenue uenu usyudeHus ydyeOHoro mnpeamera «buonorus» Ha 0a3oBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJOTHMYECKHX TEOPHsIX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTEe3aX, MpaBUIax, CIyKallluX OCHOBOU
JUIsi OPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOSHUHU, MHOTO00pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3all{, BBIAAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBaHUIX B OMOJIOTUY;

dbopmupoBaHre y OOY4YalOIIMXCSA IMO3HABATENIbHBIX, UHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpPOLECCE aHajiu3a JAaHHBIX O MyTSIX Pa3BUTUS B
OMOJIOTUM HAyYHBIX B3IVISAOB, WJAEH M TOJIXOJ0B K HM3YUYEHHIO >KUBBIX CUCTEM
Pa3HOI0 ypOBHSI OPTaHMU3aLUN;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0meil KyJIbTypbl, (QYHKIIMOHAJIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHUpa >KMBOW MPUPOJIbI HA OCHOBAaHWUM 3HAHUM W OINbITA, MOJYYECHHBIX MpPHU
W3Y4YEHUU OMOJIOTUY;

dopMupoBaHne y OOyYalOIIMXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JESATEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJIOBEKOM YKHUBOU
MPUPOJIbI, HEOOXOIUMOCTHU OEPEKHOTO OTHOIIECHUSI K HEU, COOTIOICHHS] ATUYECKHUX
HOPM IIPU MPOBEJACHUN OMOJIOTUYECKUX UCCIICIOBAHUI;

OCO3HaHUE IIEHHOCTHM OMOJIOrMYECKUX 3HAHUM JJIs TOBBILIEHHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYpPBL, 111 (GOPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEAHEBHOM KU3HU IS
OLICHKU TOCJIEICTBHI CBOEH AESITEIBHOCTH 110 OTHOLIEHHUIO K OKPY>KAIOIIeH cpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE U COONIOACHHE MEp NPODUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmero ooOpasoBaHusi «buonorusi», uzydaemass Ha
0a30BOM YpOBHE, SBIISIETCS 00s3aTENIbHBIM YUE€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB MpeaIMeTHOM 001acTi «EcTecTBeHHO-HAYUHbIE TIPEIMETHDY.



Jlnst u3ydeHuss OMOJI0THK Ha 0a30BOM YPOBHE CPETHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Heneno), B 11 kiacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruun B (QOPMHUPOBAHUU COBPEMEHHOW HAYYHOM KApTHUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl MO3HaHMS KUBOM IPUPOABI (HAOII0IEHUE, SKCTIEPUMEHT, ONTMCAHNUE,
U3MEpeHHe, KiIacCUpUKAusI, MOJACITUPOBAHUE, CTAaTHUCTHYECKas 00paboTKa
JTAHHBIX ).

JleMoHCcTpaUU:

[Toptpetst: Y. apsun, I'. Mennens, H. K. Konbuos, x. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: «MeTo bl MO3HAHUS JKUBOM TIPUPOIBI.

JlabopaTropHble U NpakTHYecKHe padoThbI:

[Ipaktuueckass padora Neo 1. «Vcmonmb30oBaHWE pa3IUYHBIX METOJOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U MX OPraHU3AIHUs.

JKusbie cuctembl (OMOCUCTEMBI) Kak peAMET U3ydeHus: Ouoiaorun. Otanuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM M MIX pa3HOOOpa3ue. YPOBHU OpPTaHU3AIUN OHOCUCTEM:
MOJEKYJISIPHBIN, KJIETOUYHBIM, TKAaHEBBIM, OpPraHU3MEHHBIM, MOMYJISIUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTE€OIIEHOTUUECKHUI), OMoChepHBIi.

JdeMoHCcTpanuu:

Tabnuipl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBD».

O6opynoBanue: mojaenb MoJiekybl JIHK.

Tema 3. XumMu4YecKni COCTaB M CTPOCHHE KJIETKH.

XUMHUYECKUN COCTAB KIIETKU. XHUMHUUYECKUE DJIEMEHTBI: MaKPOIJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOALI M MHUHEpPAIbHBIX BellecTB B Kierke. lloaaepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHre OenKOB. AMUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmble U 3aMEHUMBbIE aMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKybl (TIEpBUYHAS, BTOpWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBoOiicTBa OenkoB. buonornyeckue
(byHKITUN OCITKOB.



®epmeHTsl — Ouojormyeckue Karamuzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepMeHnTsl. Butamunsl.
OTnuruust PepMEHTOB OT HEOPTAaHMYECKUX KAaTaTU3aTOPOB.

VYrneBoasl: MoHocaxapuabl  (TJOKO3a, pubo3a ©  Je30KCHpuO03a),
aucaxapuipl  (caxapo3a, JIakTo3a) W moiucaxapuabl (KpaxMall, TJIMKOT€EH,
1eJUTI0103a). bronornyeckue GpyHKIMM yTII€BOIOB.

Jlunuael:  Tpurauuepuabl, Qgocdonaunuasl, crepounsl. ['mapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornuyeckue ¢Gynkuuu sunuaos. CpaBHeHUE
YTJIEBOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie xkucnmorel: JHK wu PHK. Hykmeornasr — MOHOMeEpHI
HyKJIeUHOBBIX KucCaI0T. Ctpoenue u ¢yukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIMH.

[{utonorus — Hayka o kietke. Kiierounas reopust — npumep B3auMOACHCTBHS
uzeH u (pakToB B HAYYHOM MO3HAHUU. MeTOIbI U3yUeHUS KICTKH.

Knerka kak menoctHas >xuBas cuctema. OOmiMe MNpU3HAKK KIETOK:
3aMKHYyTas HapykHas MeMOpana, monekynsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oernka.

Tunel KJETOK: »yKapuoTHYECKass W mpokapuotuyeckas. OcoOEeHHOCTH
CTpOEHHUs TpoKaproThdeckor kieTku. Kierounas crenka Oakrtepuii. CtpoeHue
AYKApUOTHUYECKON KJIeTKH. (OCHOBHBIC OTJIMYHUSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIMKC, MX
¢yukun. [Inazmatuyeckas memoOpana, e€ cBoiicTBa 1 pyHkiuu. L{lutomnnazma u eé
opranousibl. OmHomeMOpanable opraHounbl kietku: OIIC, ammapat ['ombmxkwy,
nu30coMbl. [1oyaBTOHOMHBIE OpPraHOWIbl KIIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxnenre MUTOXOHIApUN u miactud. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKHU: pPUOOCOMBI, KJIETOYHBI WEHTpP, LEHTPUOIIA, PECHUYKH,
KTryTUKU. YHKIMY OPraHOUJI0B KJIETKU. BKitoueHus.

Anpo — perynaropHblil 1eHTp kieTku. CtpoeHue sijpa: siaepHas 0000dYKa,
KapuoIuIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JleMoHCTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

[unarpammel:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU TIPUPOJIEH.

Tabmuupbr u cxemsbl: «llepuoanueckass Tabnuia XMMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIEKyYJIbl BOAb, «bruocunres 6enkay, «CTpoeHHEe MOIEKYJIbI OeKay,
«Ctpoenune pepmenta», «Hyknennosbie kucnotsl. [JHK», «Ctpoenune Monexyibl



AT®», «CtpoeHue syKapuoTHUECKOU KIETKN», «CTpOeHUE KMBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», «Y TIeBOAb, «JIunuabn.

OOopynoBaHHe: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE JJiA IPOBEICHHUS
HAOJIOACHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpEnapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTropHblie U NpaKkTHYecKHe padoThI:

JlaGoparopuass pab6ota Ne 1. «l3yueHue KaTaJIUTUUECKONM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajiasbl).

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpOeHHS KIETOK pACTEHUH,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OTIHCAHHE.

Tema 4. /KusHeneATeIbHOCTb KJICTKH.

OOMeH BemecTB, Wi MeTa00Iu3M. ACCUMUIAIS (TUTACTUYECKU OOMEH) |
JUCCUMUJISIINSA (SHEPreTUUeCKil OOMEH) — JIBE CTOPOHBI E€IMHOrO IIpoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tunber oOMeHa BeliecTB: aBTOTPO(dHBIA U reTepoTpodHbIil. Poib hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBas (¢a3bl (oTocuHTe3a. Peakiuu
dbotocunTeza. DPphekTuBHOCTH (hOoTOCHUHTE3a. 3HAUeHUE (POTOCUHTE3a JJIsl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (OTOCHHTE3 U CHIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHU.

XemMocuHTEe3. XEeMOCHHTE3UPYIOIINE OakTepuu. 3HAUYEHUE XEMOCUHTE3a s
KU3HU Ha 3eMII€.

OHepretrueckuii oOMeH B KJeTke. PacieniieHue BelecTB, BbIJCICHHE U
aKKyMYJUPOBAaHHE DSHEPruM B KIETKE. OTambl 3SHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OxkucnauTenbHoe dbochopumrpoBaHue. D¢ heKTHBHOCTD
AHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuyHoro cuHTe3a. [eHermueckas wuHbopmamus u JIHK.
Peanuzanusi reHernueckoil wHGoOpMalMu B KIETKE. [ €HETMYECKUM KOO U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsauus — Guocuntes
Oenka. Ortambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTust Bupycos (. WM.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M KU3HEHHOTO IIHMKJIa BHUPYCOB.
baktepuodaru. bonesnm pacrteHuii, XWBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoaedunurta yenoseka (BMY) — Bo3Oymurens CIIM/a.



OOpatHast ~ TpaHCKpuIus, peBepraza U  uHTerpaza. lIpodunakruka
pacrpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konbsuos, /1. . Usanosckuit, K. A. Tumupsses.

Tabmumer u cxembl: «Tunel muTaHusy, «Metaboauzm», «MHUTOXOHIPU,
«IHepreTudeckuil oomen», «Ximopormraacty, «Potocuntes», «Crpoenune JIHK»,
«CTtpoeHue U pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenre u xu3HeHHbM nukn Bupyca CIIN/a,
OakTepuodaray, «Pemmukarms JTHK».

Ob6opynoBanue: monenu-anuikanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIETKn», MoJesb cTpyKTypbl JJTHK.

Tema 5. PazMHOkeHUe 1 MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounplii UK, WX S>KU3HEHHBIM NHMKIT KiIeTku. MHTepdaza u MuUTO3.
[Ipomeccrl, mpoTekatomue B wHTepdaze. Perumkarnus — peaknys MaTPUYIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumiouHeli W TalIOWJHBIA  XpOMOCOMHBIE  HaOOpbl.  XpOMaTHUJIbI.
[{uTtonoruyeckue OCHOBBI PA3MHOKEHHSI U  WHIUBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetkn — muto3. Craauu murtosa. IIpoueccel, npoucxoasive Ha
PAa3HBIX CTAIUSAX MUTO3a. BHOJIOrMYeCKni CMBICI MUTO3A.

[Iporpammupyemasi TuOENb KJIETKH — aroITo3.

@DopMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe U nosoBoe. Buapl 6ecnosnoro
Pa3MHOXXEHUS: JI€JIEHWE HaJBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE pa3MHOXKEeHHE. MICKyCcCTBEHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYCHHE JIJIS CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu meino3a. IIpormeccel, mpoucxoadiue Ha CTaausaX MeEHo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buomormyeckuii CMbICT U
3Ha4YEeHUE MEHUO03a.

['ameTtorenes — mporecc oOpa3oBaHUs TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHHWE W PA3BUTHUE TOJOBBIX
KJIETOK — TaMeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 U OBOIEHE3.
OCOOEHHOCTH CTpPOCHMS SWILEKIETOK M crepMaTo30uaoB. OIUIog0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBLHOTO PA3BUTHSL Y MO3BOHOUYHBIX JKUBOTHBIX:
npoOJieHne, racTpyJtisanus, opraHorene3. IloctamOpuoHanbHOE pa3zBuThe. TUIIBI
MOCTAMOPUOHANIBHOTO PAa3BUTHUS: MPAMOE, HENpAMoe (JIUYMHOYHOE). BiusiHue



Cpellbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pazButue pacreHnil. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHSL.

JleMoHCcTpauuU:

Tabmuubr u cxembl: «DOpMBbI Pa3MHOXKEHHUS OPTaHU3MOBY», «JlBoiiHOE
OTUIOJIOTBOPEHHE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenuitny, «J/lenenue xkneTtku Oaktepuil», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«CtpoeHue xpomocombl», «Kiterounbi nmukmy, «Permmukamus JHK», «Mwuto3y,
«Menos», «lIpsamoe u HenpsaMoe pa3BuTue», «l'aMmeroreHes y MIECKONMUTAIOMNX U
4enoBeka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOII, MHUKpPOITPEIapaThl «CriepMaro3ouapl
MJICKOITATAIOLIETO», «SIMIEKIIeTKa MJIEKONUTAIOIEro», «Kapuokunes B KiIeTkKax
KOpEILIKa JIyKa», MarHuTHAas MOJEb-alIuiMKanusa «/lereHue kieTku», MOJEeIb
JAHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHbie U NpakTUYEeCKHEe PadoThI:

JlaGoparopuast pa6ora Ne 3. «HabOmrogeHue MUTO3a B KJIETKaX KOHUYMKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIPEINapaTax».

JlaGopatopHas pabora Ne 4. «/3ydeHuwe CTPOCHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEIAapaTax».

Tema 6. HacjieicTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu reneTuku. Mictopust pasBuThs TeHETUKU. POk uTOI0rNn
¥ OMOpPUOJIOTUU B CTAaHOBJICHWHM TE€HETHUKH. BKiIaa poccHilCKUX M 3apyOeKHBIX
VUYEHBIX B PpAa3BUTHE TEHETUKU. MeETOolbl TEHETUKH (TUOPUI0JIOTUYECKUIA,
UTOTEHETUYECKUM, MOJEKYISIpHO-TeHeTHUYeCKui). (OCHOBHBIE TI'€HETUYECKUE
NoHATUsA. ['eHeTHYeCKas CUMBOJIMKA, UCTIOJIb3YEeMasl B CXEMaX CKPELUBAaHUM.

3aKOHOMEPHOCTH HACJIEOBAaHMS MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHnenem.
MoHorubpuiHOe CKpellluBaHuEe. 3aKOH eAuHO-00pa3usi THUOPUIO0B TEPBOIO
nokojeHus. [lpaBuno gomMuHUpoOBaHMsS. 3aKOH paCIICIUICHUS TPU3HAKOB.
['unioresa yucrorsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  ckpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACIEOBaHUS
npu3HakoB.  [lUTOreHeTMYECKUEe  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBaHUS.
AHanusupyroliee ckpenBanue. Mcnonp30BaHne aHaIM3UPYIOMIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHHSI TEHOTHIIA OCOOH.

CuemienHoe HacnefoBaHue mpuszHakoB. PaGora T. Moprana 1o
CLEIUVICHHOMY HACJICJOBAaHHMIO T€HOB. HapylieHne cuerieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKUE KapThI.



['eneTuka mosa. XpoMOCOMHOE ONpPEAEIICHUE TMOJIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. BapuanmoHHbIN psil 1 BapUallMOHHAS KPUBas.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaueCTBEHHBIE NMPU3HAKKM U HX
HOopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, wium TEeHOTHIMYECKas, W3MEHUYMBOCThb. KoMOMHaTHBHAS
U3MEHYUBOCTh. Meio3 U TOJIOBOWM TMpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3MeHYnBOCTh. Kimaccudukanus myTaiuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ nMpu4rHbl MyTaluuidl. MyTareHHbie (HaKTOPBI.
3aKOH TOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHOM n3menunBocTy H. Y. BaBuiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoseka. Kapumotun denoBeka. OCHOBHBIE METOJbI T€HETHKHU
4eJI0OBeKa: FeHealOTnYeCKuil, OJTM3HEOBBIN, IUTOTCHETUYECKUN, OMOXUMHUYECKUH,
MOJEKYISAPHO-TEHETUYECKUM. CoBpemeHHOE ONpEEIICHHE TE€HOTHIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a0ojeBaHUS 4YEIOBEKA: TI'CHHBIC OOJIC3HH,
0O0JIe3HN C HACJIEICTBEHHOW MpEeApacroioKeHHOCTbIO, XPOMOCOMHbBIE OOJIEC3HU.
Comarnueckne M TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHOHAMBI
3I0pOBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKHUX
0osne3Hel. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHUE. 3HAYEHHE MEIULMHCKON
TeHETUKH B MPEAOTBPAIICHNUH U JICUCHUH TeHETUUECKUX 3a00JIeBaHH YeI0BeKa.

JlemoHcTpanuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmunel W CXEMBL: «MOHOTrMOpUAHOE  CKpelllMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pacCIIEIUIEHUs] M €ro LMUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  4YHMCTOTBl  ramer», «JlurubpugHoe  CKpeLIMBaHHUEY,
«uTosmornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILMBaHUAY, «Meiio3»,
«B3auMonencTBUE aAJUIENIBHBIX TEHOB», «l'€HETMYECKHE KapThl pPACTEHUU,
JKUBOTHBIX M YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBAHUs,
CLUECINIEHHOr0 ¢ I1oiom», «KapuoThmbl 4YenoBeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY», «MoaudukaunoHHas HW3MEHYUBOCTH», «HacienoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTH.

O6opynoBanue: MoAeNU-aNIUIMKaIu «MOHOTHOPUIHOE CKpEUIMBaHUEY,
«Hemonnoe nomunupoBanue», «Jurubpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOII M MHKporpenapar «J/lpo3odpuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB U OKPACKU Tella), repoapuii «['opox moceBHOIN.

JlaGopaTopHblie U NpakTU4ecKue padoTbl:

JlaGoparopuast pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO M
JUTHOPUTHOTO CKPEIIMBAHUS Y IP030(HIIbI HA TOTOBBIX MUKPOITpENapaTaxy.

JlaGoparopnas pabdota Ne 6. «3yuenne MoaupuKanmoOHHON H3MEHUYMBOCTH,
MMOCTPOCHUE BAPUAIIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlaGoparopHast pa6ota Ne 7. «AHanu3 myTtanuil y apo30(uiibl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[IpakTtuueckass pabora Ne 2. «CocTaBieHHME W aHAIW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CENCKIUU U JTOMECTUKAIIUSL.
Yuenne H. UW. BaBunmoBa 0 1eHTpax MPOUCXOXKIACHUS U MHOT000pa3us
KYJbTYPHBIX pacTe€HUW. LIEHTphl MPOUCXOKIECHUS JOMAIIHUX >KUBOTHBIX. CopT,
Opo/ia, IITAMM.

CoBpeMeHHbIE METO/Ibl ceNeKIMU. MacCoBbI U MHAMBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUHW M KHUBOTHBIX. OIlleHKa 3KCTephepa. biInM3kopoacTBEeHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nunug. CKpelmuBaHUE YHUCTHIX JIMHUM.
['erepos3uc, win rubpunHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHUIMHT.
Otrnanénnas rtubpuau3amuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYCHUE TIOJUIUIONIOB. [lOCTMKEHUS CENEKIUU PACTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss kak OTpacib NPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomoOuHanTHo JIHK wu Tpancrennsix opranusmoB. Kierounas
uHkeHepus. Kiletounble KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUM.
KnonupoBanue BBICOKOIPOAYKTHUBHBIX CEIIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkoyioruuyeckue M atuyeckue  npobmembl. MO —  reHeTmyecku
MOU(UIIUPOBAHHBIE OPTAHU3MBI.
JleMOHCTpauuu:

[Toptpetsi: H. M. BaBuios, . B. Muuypun, I'. J[. Kapneuenko, M. @.
HNBanHoB.

Tabmuiel U cxembl: Kapra «lleHTphl NPOUCXOXKICHUS U MHOT000pa3us
KYJbTYpPHBIX pacTeHuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenniiy, «OtnanéHHas rudpuausamnus», «PadoTel akagemuka M. @. iBanoBay,
«Ilomumnonaus», «OObeKThl OuorexHonorun», «KiaeTounele KyJIbTyphl U
KJIOHUpOBaHue», «KoHcTpyrnpoBaHue u NeEPEHOC FEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIOJIOB 1 KOPHETIOA0B TUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHwuii, repdbapuii «CenbCKOX035HCTBEHHBIE PACTCHIS.



JlabopaTopHbie U MpaKkTHYECKHEe PadoOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEIIEKIHWH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO34UCTBO, J1abOpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIECHTPA)».

11 KITACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOTUS.

[Ipennoceulkn BO3HUKHOBEHUS SBOJIOLUOHHON TEOPUU. ODBOJIOLHMOHHAS
TeopHsi U €€ MecTO B OMOJNOrMU. BiusiHue 3BOJIIOIIMOHHONW TEOpUM HA PA3BUTHE
OMOJIOTHUHU U APYTHX HAYK.

CeuzerensctBa  3BoonUU. [lameoHTONOrHYECKHE: IOCIIEN0BATEIbHOCTh
NOSIBJICHHUS BHUJOB B THaAJCOHTOJIOIMYECKOM JIETONMHUCH, MEPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢ayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W PA3NUYUs SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJOTWYHBIE, AHAJIOTUYHbIE,
pYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MoOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MMyTeH y BcexX
OpraHU3MOB.

OpomonmonHas Tteopusi Y. JlapBuna. IlpeanochuUlKM BO3HUKHOBEHHS
napBuUHM3MA. J[BWKyIIME CHUJIbI 3BOJIONUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHNE TPU OTPAHUYECHHOCTH PECYPCOB, HEONMPEACIEHHAs MU3MEHUYHMBOCTD,
0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUSL.

MuxkpoaBosnronus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLIHH.

JBwkymue cuibl (pakTopbl) PBOJIONUK BUIOB B Ipupoae. MyTarmoOHHBINA
OpoLecC W KOMOMHATHBHAS W3MEHUYMBOCTb. llomynsinoHHBIE BOJHBI U Apeid
reHoB. M3ouus 1 Murpanusi.

EcrtecTBeHHbII 0TOOp — HampaBisitonuii  ¢gakrop 3Bojouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0aeHHOCTh OpPraHM3MOB KakK pe3ynbTar 3Bodonuu. [lpumeps
PUCTIOCOOJIEHHUI y OpraHu3MoB. ApoMop(h03bl U UAHO-adanTal|H.

Bun wu BugmooOpazoBanue. Kpurepunm Buaa. OcHOBHble  (OpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MaxkposBomonus.  Dopmbl  3BoIIOLMU:  (UIETHYECKAs, JUBEPreHTHasl,
KOHBEpIreHTHas1, napasuiesbHas. HeoOpaTumMocTh 3BOTIOLHUU.

[IpoucxoxieHre OT HeCNeUHaIN3UPOBAaHHBIX MpeaKoB. [Iporpeccupyromas
crnenuanu3anusa. AJanTuBHas paguaus.

JdeMoHCTpanuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepiios.

Tabnuupl u cxembl: «Pa3BUTHE OPraHUYECKOrO MHUpa Ha 3emiie», «3apOoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbOBI 32
cyiiecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOro00Opasue COpTOB PACTCHUINY,
«MHorooOpasue  TopojJ  >KHUBOTHBIX), «Tommynsaummy, «MyTaunoHnHas
U3MEHYHUBOCTH», «ApoMopdo3by, «Uaumoamantaumu», «OO0mas aereHepanus,
«/IBmkymme cunbl 3Boonum», «Kapra-cxema wapuipyra nyrtemectBus Y.
Jlapsunay», «bopbba 3a cymiecTtBoBaHue», «IIprucmoco6IeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BumpooOpazoBaHue», « IKOJIOTUIECKOE BUI000OPA30BAHUEY.

OO6opynoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHbIMU TUIIAMH OKPACKH,
HAa0Op IUIOAOB M CeMsiH, KoJuleKiusi «[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpaBICHHS HBOJIOLHUN», 0OBEMHAS MOJENb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, kKoiekuus «DoOpMbl COXPaHHOCTHU
HUCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb ammumkanus «llepekpéct
XpOMOCOM», BiIaxHble Tmpenaparsl «Pa3Butme Hacekomoro», «Pa3Burne
JATYIIKW», MUKponpenapat «/po3zodpuna» (Hopma, MyTanuu (GOpMbI KPbUILEB U
OKPACKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe PadoThI:

JlaGoparopuass pabora Ne 1. «CpaBHEeHHE BHAOB MO MOP(OJIOTHIECKOMY
KPUTEPHUIO.

JlaGopaTtopHas pabdota Ne 2. «Onucanue mpuCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHUE U pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHble TPEACTABICHHUS O 3apOXKICHUM >KU3HUA. HayuHble TMIOTE3bI
BO3HMKHOBEHHUs >KM3HM Ha 3emse: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOLMSA. AOHMOT€HHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB M3 HEOPTaHHMYECKHX.
OKCNEepUMEHTAIBHOE MOATBEPKACHHE XUMUYECKOU 3BOIIOIMU. HavanbHble 3Tans
ounonoruyecko sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM U HMX 3BOJIIOIUA.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. [lameosolickas spa u €€ mnepuoAbl: KEeMOPHUICKUH,
OPIOBUKCKUH, CUITYPUUCKUN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IIEPMCKHH.

Me3zo30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas »3pa W €€ mNepuoApl: NaJICOrC€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMara U IeoJIOTMYECKUX mpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOro Mupa. ApomMopdo3bl y pacTeHHHd U
XKUBOTHBIX. [TosiBIEHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpaxeHue »3BOJoUUH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTraHU3MOB.

DBOJIOLHS YesIoBeKa. AHTPOIIOJIOTHs KaK Hayka. Pa3BuTue npeacTaBieHui o
MPOUCXOXKJICHUH YeJoBeKa. MeToasl Hu3ydeHus aHTpororeHe3a. CxoicTBa u
pasnnyus 4eloBeKa U JKUBOTHBIX. CHUCTEMaTHYECKOE MOJI0KEHUE YEIOBEKa.

HBwxyunme  cuibl  (dakropbl) — aHTpomoreHesa.  HacnencTBeHHas
U3MEHYUBOCTb M  €CTeCTBEHHbII 0TOOp. OOmiecTBeHHbII 00pa3 JKU3HU,
W3TOTOBJICHUE OPYIUH TpyZa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU JBOJIOLMH YEJIOBEKA: aBCTPAIIONNATEKH, UenoBek
yMenbi, YenoBek npsaMoxomdmni, YenoBek HeaHAEPTAIbCKHM, YenoBek
pa3ymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpeMsi CYILIECTBOBAaHHS, 001acTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue packl. OcCHOBHblE  OonbllIM€  pacbl:  €BPONEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajouJiHasg  (dKBaTOpuaibHasi),  MOHIOJIOMJHAsS
(a3marcko-amepukaHckas).  YepTsl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JleMoHCTpanum:

[Toprpetsr: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Mumnep, I'. FOpu, Y.
[apBuH.

Tabmumpl 1 cxeMbl: «Bo3numkHoBeHne CoOJIHEUHOM cHCTEeMbI», «Pa3puthe
opraHu4eckoro wmupa», «PacrurenpHas kieTka», <«OKMBOTHas  KIIETKay,
«IIpokapunornueckas kinerka», «COBpeMEHHas CHCTEMa OPraHUYECKOIO MHUPA»,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBeKay», «/lpeBHeunmmue moam», «lpeBaue moau», «llepBbie
COBPEMEHHBIE JTI0N», «HeroBeuecKkue pacsh».

O6GopynoBanne:  Mysku — «lIpoucxoxknenue — yenoBekay  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTAJIbla, KPOMaHbOHIIA), CIIETKU WU
M300paKEHUsI KaMEHHBIX OpYAHM NEpPBOOBITHOTO YeEJIOBEKa (KaMHU-YOMIIEPHI,
pyOuna, ckpebna), TEOXpOHOJIOTHYECKass TaOnuia, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlabopaTropHblie U NpakTHYecKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHue UCKOMaeMbIX OCTaTKOB PacTEHUN U
YKUBOTHBIX B KOJUIEKLIHASIX).



DKcKypeusi «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. Opranu3mbl U OKpYy:Kaas cpeaa.

DKOJIOrHsl KaK HayKa. 3aJa4u ¥ pa3Jiesbl SKOJIOTHH. MeToIbl 3KOJIOTUYECKUX
UCCJIETOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPHUOPTaHU3MEHHAS.

Okonornueckue (aktopel. Krnaccudukanus skojoruueckux (akTopoB:
abuoTudeckre, OMOTUYECKHE M aHTPOINOTeHHble. JIefiCTBHE 3KOJOTHYECKHX
(baKkTOpOB Ha OPTAHU3MBI.

AOuoTtuueckue (akTophl: CBET, TeMIlepaTypa, BlaxHOCTb. DoTonepuoansm.
[IpucnocoGnenusi OpraHM3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckne puTMsl.

buotnueckue (hakTopBHLI. Bunsr OMOTHYECKUX B3aMOJICCTBHU:
KOHKYPEHIIUs, XUITHNYEeCTBO, cCUMON03 U ero (opmel. [lapasutusm, koorneparusi,
MyTyallu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCATIU3M,
HEeUTpau3M. 3HAueHHE OWOTHMYECKUX B3aUMOJEWUCTBHM I CYIIECTBOBaHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyssiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIUU: YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsIIus.

JleMoHCTpanum:

[Toptpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuuper u cxemsl: kapta «lIpupogasie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®oronepuoauzm», «llonmymsimun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUUU UHY30puu-Ty penbkuy, «llumessie memnm.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlaGopaTtopHas pabora Ne 4. «BrnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEYCa».

[IpakTudeckas padota Ne 2. «I1oacy€T MIOTHOCTH MOMYJISIITUN pa3HbIX BUIOB
pacTeHui».

Tema 4. Coo0miecTBa ¥ IK0JIOrHYECKHE CUCTEMBbI.

Coo0miecTBo opraHu3MoB — OuoueHo3. CTpykTypbl OHOIIEHO3a: BUIOBAsd,
MPOCTpAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3u B
OHOIIEHO3E.

Dkoyoruyeckne cuctembl (dkocuctembl). [loHsTme 00 »sKocucTemMe W
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCHUCTEMBbI. [luIieBble LEMM U CETH.
OCHOBHBIE TIOKAa3aTelu SKOCHUCTEMBI: Ouomacca, MNPOAYKIHUSA. IKOJIOTHYECKUE
nupamMujibl: MPOAYKIHMH, YHUCJICHHOCTH, OuomMaccbl. CBOHCTBa HKOCHUCTEM:
YCTOMYHBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X03UCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnHoobpazue kak ¢akTtop ycroitunBocTu 3kocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3Hoo0pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipi, coctaB u CTpyKTypa
onocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omochepsl Kak
rI100anbHOM 3KOCcHCTEMBI. J{MHAMUYecKoe paBHOBeCME W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTbl BenecTB U OMOT€OXUMHUYECKUE LIUKIIBI JIEMEHTOB (yIiiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Ouochepe 3emin. AHTpONIOTCHHbIE U3MEHEHUs B Ouocdepe.
['11oGaabHBIC YKOJIOTHYECKUE TTPOOICMBI.

CocyiecTBoBaHue IPUPOABI U YeJIOBEUECTBA. CoxpaHneHnue
OropazHo00pa3usi Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBHOTO
YOpaBJICHUS MPUPOJHBIMU peECypcaMM U MX HCHodb30BaHue. JlocTukeHus
OMOJIOrUK U OXpaHa IPHUPOIBIL.

JleMoHCcTpanuu:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubr u cxemsl: «llumieBbie 1enu», «bUONEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHUECKAas NUPAMUAAY,
«buocdepa u yenosek», «IKocucTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOro  Jjieca», «buoneHo3s Bomoémayn, «Arpoueno3», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCUCTBHS HA IpUpPOAY», «Baxuelmme HMCTOYHUKU
3arpsi3HEHHS] BO3[yXa U FPYHTOBBIX BOI», «llouBa — BakHeMIIas COCTABIISIONIAS
ounochepr», «PakTophl Aerpaganuu nouBy», «llapHukoBbiil d3pdext», «DakTopbl
paaroaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpykTtypa Ouocheps»,
«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBIN dKpaH Ouochepsn,
«KpyroBopot yriepoaa B 0uocheper», «Kpyropopot azora B mpupoze».

O6opynoBaHue: MojeNb-ammuiuKanus «TunuuHaele OUOIICHO3bI», TepOapuii
«PacTtutenbHble co00IIECTBaY, KOJIEKIMH «buorieHo3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYp», TepOapud W KOJUICKIMH paCcTeHUH U
YKUBOTHBIX, MPUHAJJICKANIUE K Pa3HbIM KOJIOTMYECKUM rpynmnaM OJHOTO BHUA,



Kpacnas knura Poccuiickoit ®enepainii, M300pa’K€HUS OXPAHSIEMbIX BHJIOB
pacTeHui 1 KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
bMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHMA

Cornmacno ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ysbTaTam
OCBOCHMSI  OOyYarONIMMUCS IpOrpaMM  cpeaHero  obmiero  oOpa3oBaHMS:
JIMYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHME OOYyYarOIIUMUCS POCCUNUCKON
IPKIAHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPEACNICHUI0, HaJu4yhe MOTHUBAlUM K  OOy4YeHHI0  OHWOJIOTHH,
I[EJICHATIPABIICHHOS Pa3BUTHE BHYTPCHHHX YOCKICHWNM JWYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTMYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTH OOYYaroIMUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMM, MPUCYLIIUMH CHUCTEME
OMOJOrMYECKOro 0o0pa3oBaHUs, HAJIUYME HSKOJOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «buomorus» JOCTUrarTCs B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOU JCATEIBHOCTU B COOTBETCTBUU C
TPaJUIIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT MpOIlecCaM CaMOMNO3HAaHMsI, CaMOBOCHHUTAHUSA U
CaMOpAa3BUTHUSA, pA3BUTUA BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAKEHUS K 3aKOHY W IMPABOMOPAIKY, YEJIOBEKY TPyJla U CTaplIeMy MOKOJEHUIO,
B3aUMHOTO YBa)KEHHUSI, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HAcCJIEIUI0 U
TpaJUIMsIM MHOTOHAMOHAIBHOTO Hapona Poccuiickoit dexnepanuu, mpupoae u
OKPYXaroUIEn cpeie.

JluyHOCTHBIE pE3yJIbTaThl OCBOCHHS yudeOHoro mpeamera «buomorusy»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOLECCE Pealn3alMi OCHOBHBIX HAIPABJICHUN
BOCHUTATEIIbHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTrocs KaK aKTUBHOTO H

OTBETCTBEHHOTO YJ€HA POCCUNUCKOT0O OOIIEeCTBa;



OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESATEILHOCTA TMPU CO3JIaHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHME YUUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMHU IIEHHOCTSIMH U
COI[MATIBLHBIM MOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3aJa4, YBaXKUTEIBHOIO
OTHOIIICHUSI K MHEHUIO OIIMOHEHTOB MpH OOCYXJCHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU VJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH TMEpE.l
PonuHou, ropmoctn 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJAHOMY HACJEIUIO U MaMATHUKAM TIPUPOIBI,
JTOCTHXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/E;

CIIOCOOHOCTh OIIEHHWBATh BKJAJ POCCHUHCKHX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHUH, TMOHUMAHUS 3HAYCHHS OWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHUI0 u 3aummurte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHWE IyXOBHBIX LIEHHOCTEW POCCUMUCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LIEHHOCTEM CEMEUHOM JXU3HU B COOTBETCTBUHM C
TpaauuusMu HapoaoB Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;



MOHUMAaHUE YMOIMOHAIILHOTO BO3/ICHCTBUSI )KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@KEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOPMHUPOBAHNS KYJIbTYPbl 310POBbS H
IMOLUOHAIBHOTO 0J1aTr0MOTyYHSA:

NOHMMAaHHE W pealu3alus 370pOBOro U 0Oe30macHOro odpasza KU3HU
(3m0poBO€  TUTaHHWE, COONIOJEHHWE TUTMEHUYECKMX TIpaBWJI M HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHH M OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTb), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE [EHHOCTU TPABWI HMHIUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalLUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HAHHUE MOCIEACTBUN M HENPHUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYZY, OCO3HaHUE LIEHHOCTU MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHUBHOH JESITEIbHOCTU TEXHOJOTMYECKOH M COLMATIbHON
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIMUPOBATDH, IJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHSATh TaKYyIO J€ATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON JesTENIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O MU CaMOOOpa30BaHHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIlECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KyJIbTYphl: INPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TOCTYNKOB M OLIGHKM HUX BO3MOXHBIX MOCJIEACTBUU s
OKPYIKaIOIIEH CPEIbI;

OCO3HaHUE TIJI00aJIBHOIO XapakTepa HKOJIOTMYECKUX IMpOoOJeM U MyTed HX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MpPU HU3YYEHUU OHOJIOTHH
3HaHWST W YMEHUS TMPU PEHICHHH TPoOJeM, CBS3aHHBIX C PaAlMOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COOJIIOJIEHHE  TpaBUJ  TOBEJIEHUS B IPHUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE HENpPUIATHE JEHUCTBHUM, MNPHUHOCAIIUMX Bpel  OKpYKAOULIEH
IPUPOJIHOM cpefie, YMEHUE NPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKHE
MOCJHEACTBUS PEANPUHUMAEMBIX IEMCTBAM U MPEIOTBPAILAT HX;

HaJIMYME PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B II03HABAaTEJIbHOW, KOMMYHUKATUBHON U COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN NIEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKU U OOILECTBEHHOM NPAKTHKH, OCHOBAHHOI'O HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YHWTATEIbCKOM KYJBTYpPbl KaK CpEICTBA
B3aMMOJICHCTBUS MEKY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMAaHUE cleun(ukn OHOJOrMM KaK HayKH, OCO3HaHus €€ pojii B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM IIEIOCTHOIO
MpeACTaBICHUs] 00 OKpPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKa U
oOliecTBa, B MMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOIemM
COXpPaHEHMS IPUPOIHOIO PABHOBECHS,

yOEeXKIAEHHOCTh B 3HAYUMOCTH OHOJIOTMM JJII COBPEMEHHOW IMBWIM3ALMU:
oOecrieueHus: HOBOIO YpPOBHS PAa3BUTHUS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pellaTb pPecypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, OUCKA MyTeil BbIXOJa U3 III00ATBHBIX HKOJIOTMYECKUX MPOOIeM U
o0ecriedyeHuss  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJOTMYECKUX 3HAHUM B LEIX
NOBBIIICHUST OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTh (yHKIIMOHATHLHOW TPAMOTHOCTH OO0ydYaromuxcs, GopMHupyeMoi
IpU U3y4eHUH OUOJIOTUH;

[IOHMMAHHUE CYILIHOCTU METOAOB IO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TIOJy4YaeMble 3HAHUSA s aHalu3a U
OOBSICHEHHUSI SIBJICHUW OKPYXAIOLIEro MUpa M MPOUCXOAIIMX B HEM HM3MEHEHUH,
yMEHHE JefiaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LEJIbIO MTOIYyYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS IS
peuieHust npo0sieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHHME LIEHHOCTHM HAYYHOM JACATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENBHOCTD NHIANBUAYAJIBHO U B TPYIIIE;



I'OTOBHOCTD 151 CIIOCOOHOCTh K HCIIPCPBIBHOMY 06p8,30BaHI/II-O 151
CaMOO6p330BaHI/IIO, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUW 110 OWOJIOTHH B
COOTBCTCTBHUHU C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHS y4yeOHOro mpemmera «buomorus»
BKJIFOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIMIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHSATHUSA, OTPAXKAIOIIKE
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJIOB TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HAayKax (BEILIECTBO, SHEPIUs, SBJICHUE, MpPOlLecC,
CUCTEMa, Hay4YHBIN (haKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HaOoJeHHe,  HM3MEpPEHUE, OKCIEPUMEHT U JPYrux),
yHUBEpCalbHble Y4yeOHbIE JEUCTBUS (IIO3HABATENbHBIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHbIE), 00ecIreynBaoIIne (dbopmHpoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH W COLUMAJBHOM KOMIIETEHLIMH OOYy4YaloIMXCAd, CIOCOOHOCTh
o0yuarommxcs UCITIOJIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYSCKUE 3HAHUS W  YHHUBEpPCaIbHbIC yueOHBIE JCHCTBUS B
[I03HABATEIbHOU U COLMAIIBHOMN IIPAKTUKE.

MeranpeaMeTHBIC PE3yJIbTaThl OCBOCHHS TIPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHMsl TOJKHBI OTPAXKATh:

OBaanenne YHHUBepPCAJIbLHBIMU Y4eOHbIMU MO3HABaTeJIbHLIMHA
AEUCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE AeiCTBUS:

CaMOCTOATENLHO  (OpMyNIHpOBaTh W aKTyaIM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh TIPH OCBOCHMHM 3HAHMK MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananm3a, cuHTE3a, CpaBHEHMS, KiIacCU(HUKAIINK, 0000IICHHUS), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OMpEeNeNATh IeId ACATEILHOCTH, 3ajaBas MapaMeTphl U KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHUSA JIJIsi 00bsiCHEHUsI ()aKTOB M SIBJICHUM
YKUBOU IIPUPOBI;

CTPOUTH JIOTMUECKHE PACCYXKIeHUs (MHIYKTUBHBIC, JEAyKTUBHEIE, IIO
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIFOUCHUS;

MIPUMECHSTh CXEMHO-MO/ICILHBIC CpeacTBa TSI peCTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHUW B M3yYaeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  NPOTUBOPEUYMM  pa3HOro  pojAa,  BBIABICHHBIX B Pa3IUYHbIX
MH(POPMAILMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMbl C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B J€SITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN JESATENbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIeN0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKAMU YUEOHO-MCCIIEN0BATENBCKON U IPOEKTHON JIEATENBHOCTH,
HaBbIKAMU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO/I0OB PEUIEHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB NTO3HAHNS;

UCIIOJIb30BaTh pa3jMuYHble BUAbl JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HAHMS, €ro HHTEpIpeTaly, MNpeoOpa3oBaHUI0 M NPHUMEHEHHUIO B YYeOHBIX
CUTYaIUsX, B TOM YUCJIE NP CO3aHNH YIEOHBIX U COIMATBHBIX MPOCKTOB;

(dbopMUpOBaTh HAYUYHBIM TUI MBIIUICHUS, BJIaJIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIIOYEBBIMH MTOHATHSIMU U METOJIaMU;

CTaBUTh W (HOPMYIUpOBaTh COOCTBEHHBIE 3a7ady B 0Opa30BaTEILHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYAIUsX;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJU3UpOBATh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEp:KJIECHUH, 3a7aBaTh MapaMeTphbl U KPUTEPUU PELLICHUS;

aHAJIM3UpPOBaTh MOJYYEHHBIE B XOJE€ PpEUIEHWs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OLIEHMBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JTaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN MOMCK TEpEeHOoca CPEJCTB U CIOCOOOB
JEHCTBUS B NPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JACTH
XKU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIE€U, NpeyiaraTh OPUTHHAIbHBIE MOIXOIbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nngopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(OpManuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIONMYJISIPHOW JUTeparype, OHOJOTHYECKUX CIOBapsX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHETE), aHAIM3UPOBATH



UHOOPMAIUIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUYECKHU OIICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyIUpoBaTh 3aMpOCHl U MPUMEHATHh PAa3IMYHbIE METOJBI MPHU MOWCKE U
otbope Ouosiornueckoi uHpopManuru, HEOOXOAUMOM JIJisi BBITIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCITOJIb30BAHUS PA3TUYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpECTaBICHUSA
Ouonoruueckor nHpopMauu (Cxemsl, TpaduKu, JUarpamMmbl, TaOIUIbI, PUCYHKU
" ApyTroe);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAyeCTBE CpeAcTBa Mpu padoTe C
ouonoruueckor uHpOpMalUend: TNPUMEHSATh XUMHYECKHE, (QHUINYECKUE U
MaTeMaTHYeCKUe 3HAaKHM U CUMBOJIBI, (popmysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIa/JIeTh ~ HaBBIKAMU  PACTO3HABaHHWS W 3alIUTHl  WHQPOpPMAIUH,
MH(}OPMAIMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaneHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o01mennme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBAThH
B JIMAJIOTe WM JUCKYCCHH TIO CYIIECTBY OOCYyKIaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBAaTh CYXKICHHSI OTHOCHUTEIHHO BBINOJHEHHUS MpeiaracMoin
3aJ]auM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULIUN JAPYTUX yYaCTHUKOB
JMajora Wi JIMCKYCCHUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMAaTh 3HAYCHUE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIQ/IETh PA3IUYHBIMH CIOCOOaMM OOINEHWS U B3aUMOJCHUCTBHUS, MOHMMATH
HaMEPEHUs JAPYTUX JIIOJEH, POSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe HpopmMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IesITeIbHOCTh:

NOHMMATh U KCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHJMBUIYaJIbHOU
paboThI IPU PEIICHUU OUOJIOTHYECKOM TPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS NIPU PEIICHNN YUeOHOH 3a1a4u;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUIM C Y4YETOM O0OIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA;



IIPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBIATh IUIAH JCHCTBUH,
pacrpenenarb pojad € y4€TOM MHEHUH YYacTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M KaXJIOr0 YYAaCTHMKAa KOMaH[Ibl B
oOHIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBBIE TPOEKTHI, OIEHUBATh HAEH C TO3UIUU HOBU3HBI,
OpPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh HHUIIMATHUBHBIM.

OBiaseHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

1) camoopranuzanus:

UCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHS NOpoOIEM W HX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI II€JIEBbIE W CMBICIIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISABIISTH
poOJIEMBI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pEIICHUs NpodsieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTCHUM;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JieJ1aTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pEIICHMUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CocOOCTBOBaTh (POPMHPOBAHUIO U TPOSBICHUIO IIUPOKOW HPyJuLUU B
pasHbBIX O0JAaCTAX 3HAHHWMA, TMOCTOSHHO TOBBIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABbIKAMU  [IO3HABATEJIbHOM  pediiekcuu  Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTaTOB U
OCHOBAHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHHUMATH PEIIEHUS IO HX
CHUKEHMUIO;



MIPUHUMAaTh MOTHUBBI W apryMEHTbl JPYTrUX IIPU aHajdu3e pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE Ce0sT M APYTHX:

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IPU AaHAINW3E pE3yJIbTaTOB
NEeATEIIbHOCTH,

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BeKa.

HPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl OocBoeHUs mporpamMmbl COO mo OuoJOrMM Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieliupruyeckue s yueOHoro npeamera «bruonorus»
HAy4YHbIC 3HAHMSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALNU U
peoOpa30BaHUI0 3HAHWM, BUIBI JACSITCIBHOCTH IO MMOJYYCHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IUYHBIX yYEOHBIX CUTYyalMsX, a TaKkKe B peaJbHBIX
KU3HCHHBIX CUTyalUsX, CBA3aHHBIX ¢ Owuojorued. B mporpamme mnpeameTHbie
pe3yIbTaThl MPEACTABICHBI IO TOAaM O0yUCHHUS.

[IpeameTHBIC pPE3yNbTaThl OCBOCHHS y4eOHOTO Tnpeameta «bwomorus» ¢ 10
Kjlacce TOTKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUA O MECTE U POJU OUOJOTHHU B CHCTEME HAYyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHHBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJIE POCCUHCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH YeJIOBEKA VISl PEIICHUS KU3HCHHBIX 337124,

YMEHHE PACKpPBIBATh COJACpKAHUE OWOJIOTHYCCKUX TEPMUHOB W TOHSATHI:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W IIPEBpAICHHE
HHEPTUH), TOMEOCTa3 (CaMOpEryJsilivs), YPOBHEBAsI OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHHE (PETIPOTYKIINS), HACICACTBEHHOCTh, HK3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTHYECKHE Teopun (KIETOYHAsl, XPOMOCOMHAs,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJEKyJsipHOW Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pactenuii H. M. BaBuiona), onpeaensaTs TpaHUIIbI
WX MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIAJIETh METOIaMH HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
ONKMCAHHUE >KUBBIX CHCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYWHAMHU, OOBSICHCHHE ITOTYYEHHBIX



pe3yIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX IMOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYHIECTBEHHBIC MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapHOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTU
IPOLECCOB: OOMEHa BEILECTB M MPEBpALICHUs] PHEPTUU B KIETKE, (HOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIJIOIOTBOPEHUS, PA3MHOXKCHHsS, HWHIUBUAYaJIbHOTO PA3BUTHUA OpraHU3Ma
(oHTOTEHER);

yMEHHE MPUMEHSATH MOJyYEeHHbIE 3HAHUS i1 OOBACHEHHUS OMOIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, [UI NPUHATHS NPAKTUYECKUX PELICHUU B IOBCEAHEBHOU
XKU3HU C 1IeJIbl0 o0ecreyeHus: 0e30IacHOCTH CBOETO 3J0pOBbS U 3J0POBBS
OKPY KaIOIKX JIOJeH, COOJII0/IEHUST HOPM IPaMOTHOIO TIOBEICHHS B OKpYKarolen
OPUPOJHON cpee, MOHMMaHWEe HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBpEMEHHOW  Oumomoruu U OMOTEXHONIOTUHA  UIsI  PAlMOHAIBLHOTO
IPUPOIONIOIb30BaAHUS;

YMEHHE pellaTh »3JIEMEHTApHble TE€HETUYECKHE 3aJauyd Ha MOHO- H
JUTUOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAcleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKpPEIIMBAHUS JUIsl TPEACKa3aHHs HAaCJeIOBaHUS MPHU3HAKOB Y
OpPTraHHU3MOB;

YMEHHUE BBIMOJHATH JIA0OpAaTOpPHBIC M MpaKTUYecKue paboThl, COOII0IaTh
npaBuia Mpy padoTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIUIO
OMOJIOTMYECKOIO  COJEP>KAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CpeacTBa MaccOBOW MH(pOpPMAllMU, HAYYHO-TIOMYJISPHBIC
MaTepHualbl), STUYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHUE CO03/1aBaThb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh NOHATUIHBIN anmapaT OMOJIOTUH.

[IpenMeTHbIe pe3yibTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATH:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OUOJOrMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHbI MUpPAa M HAYYHOIO MHPOBO33PEHHS, O BKJIa/J€ POCCUHWCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUM, (PYHKIHOHATHHOU
IPaMOTHOCTH YeJIOBeKa VISl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE DPACKpPBIBATh COACPNKAHUE OHMOJIOTHYECKHX TEPMHUHOB U TMOHSITHIA:
BUJI, TIOYJIALNSA, TeHO(DOH, SBOIIONUS, ABIXKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINHY,
IPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUYECKHE (PAKTOPHI,



HKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHTbl, LEMu MUTaHUS,
HKOJIOTHYEcKas upamMua, OuoreoleHos, ouocdepa;

yMEHUE H3jaratb OHOJIOTMYECKHE Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsi OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactBa K. M. bapa, depenoBaHusi TJaBHBIX HampaBlIeHUNA U
nyTteir spomorun A. H. CepeproBa, yuenus o oumochepe B. W. Bepnanckoro),
OMPENEIATh T'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yYMEHHUE BJIAJIETh METOJIaMHU HAyYHOI'O MO3HAHUSI B OMOJIOrMH: HAONIOJACHUE U
ONKMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBIEHUI, OpraHu3alus U IMPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMIKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJTYUYEHHBIX
pe3yIbTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAaHUU MTOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTMYECKHX
OOBEKTOB: BUJOB, MOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlEHO30B M 3KOCHUCTEM, OCOOEHHOCTM IPOILIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUA000pa30BaHMs, MPUCIOCOOJEHHOCTU
OpraHU3MOB, JEWCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHu3Mbl, IEpEeHOca
BEIIECTB U IIOTOKAa HSHEPIMU B HKOCHCTEMAX, AHTPOIOIE€HHBIX H3MEHEHUW B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHUE MPUMEHATH MOJYyYECHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB M SIBJICHUM, [UI NPUHATHS MPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KHU3HU C IeNplo obOecreyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY KaIOIKX JI0JeH, COOJII0/IEHUsT HOPM TPaMOTHOIO TIOBEICHUS B OKpYKarolei
OPUPOJHON cpesie, MOHUMaHHWE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHATILHOTO TPUPOAOIIOIb30BaHHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1aud, COCTABISATh CXEMbI
MEepPEeHOCca BEIIECTB U SHEPTUM B HKOCUCTEMAaX (LIEMH MUTAHUS ),

YMEHHUE BBIMOJHATH JIA0OpAaTOpPHBIE M MPaKTUYECKHe paboThl, COOJIOAATH
npaBuia npu padbote ¢ yueOHBIM U Ta00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh M HMHTEPHPETUPOBATH HHGOPMAIIUIO
OMOJIOTMYECKOTO  COJEP>KAHMS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  IJ00aJbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS,
00001mast OnoIornuecKyr0 MHGOPMAIMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
MCITI0JI30BaTh NOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypchbl
buonorus kak Hayka 2 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41c292
JKuBBIE CHCTEMBI M KX OpraHU3allHs 1 bubmorexa LOK
P H https://m.edsoo.ru/7f41c292
XUMHUYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f41c292
KusuenesteIbHOCTL KIETKH 6 bubmorexa LOK
. https://m.edsoo.ru/7f41¢c292
Pa3zMHoOxkeHue 1 HTHAUBUAYAIbHOE Pa3BUTHE 5 1 bubnmorexa [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnencrBeHHOCTS U U3BMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexkuusi oprann3MoB. OCHOBBI 3 bubmmoteka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
PesepBHoe Bpemst 1 bubmrorexa LOK
p P https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

Kosn4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeEM nudpoBbIe
Ne n/m P Konrtpoabubie IIpakTHueckue (indpp )
NporpamMmslI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
bu6mmoreka [{OK
0 9 1
IBOMONHOHHAS GHOTOTHS https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA bubnmnorexka [JOK
9 0.5
3emie https://m.edsoo.ru/7f41cc74
Opra"gn3Mbl U OKpYIKaroIas cpeaa 5 1 buGnnorexa LIOK
p Py B pen https://m.edsoo.ru/7f41cc74
Coo00111eCTBa ¥ DKOJIOTHYECKHAE CUCTEMBI 9 bubmorexa LOK
B https://m.edsoo.ru/7f41cc74
PesepBHOE BpeMs 2 bubmorexa LOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 2.5


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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Tema ypoka

buosorus B cucreme Hayk

MeTo1bl TO3HAHUS KUBOW MPUPOJIBI.
[TpakTuueckas pabora Ne 1
«/cnonp3oBaHne pa3auYHbIX
METOJOB IPY U3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY»

buonornueckue CUCTCMBI, TPOLCCCHI
N UX U3YUCHUC

XUMHYECKHH cOCTaB KJIeTKU. Boxa n
MHHEPAIBHBIE COJIU

benku. CocTaB u cTpoeHue OeIKoB

DepMeHThl — OUOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTamas3bl)»

VraeBoansl. JInnuael

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

0.5

0.5

Jlara
U3yYeHUs

DJIEeKTPOHHbIE
undgposBbie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmorexa [JOK
https://m.edso0.ru/863e6122

bu6mmorexa [JOK
https://m.edso0.ru/863e6564

bu6mmnoreka [JOK
https://m.edso0.ru/863e674e

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b72

bu6mmorexa [JOK
https://m.edsoo.ru/863e6b72

bu6mmorexa [JOK
https://m.edso0.ru/863e6870



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

bu6mmorexa [JOK

8 Hywentobie kneiore. AT® https://m.edso0.ru/863e6d5¢c
9 HcTopus 1 METOABI U3yUEHUS bubnuorexa [IOK
KieTku. Kierounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak menocTHas )KuBas
cuctema
CtpoeHnune 3yKapruoTUIECKON KIIETKH.
JlaGopaTtopnas padora Ne 2
«3yueHne CTpoeHUs KJIETOK bubnuoreka [{OK
11 pacTeHui, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpEenapaTax u ux
OTIFICAHHE)»
bu6mmoreka [JOK
12 OOMeH BelecTB WM METaboIu3M httos://m.edsoo.ru/863e766¢
bu6mrorexka [JOK
13 Potociires. Xemocuirres https://m.eds00.ru/863e7c98
. bubmuoreka [JOK
14 dueprerueckiii oomen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKHU. [leneHue
KieTku. Muto3. JlabopaTopHas Bu6miorexa {OK
15 paborta Ne 3 «Habnrogenue muTto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIllKa JIyKa Ha
TOTOBBIX MUKpOIpenapaTax
16 Buocunres Oenka. Peakiiust bu6morexa [JOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmnoreka [JOK
17 Tpascasuus — Guocuires Genka https://m.edso0.ru/863e796e
18 HexkneTtounsie (opMbl )KU3HU — bubnnorexa [HOK


https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edsoo.ru/863e7540
bu6mmoreka [JOK

19 @DopMbl pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
O0Gpa3oBaHue U Pa3BUTHE MOJOBBIX
KJIeTOK. OII0I0TBOPECHHUE.
21 Jlaboparopnas pabota Ne 4 05 bubmuorexa [JOK
«3y4yeHune cTpoeHus MoJIOBbIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha FTOTOBBIX
MUKpOTIpenapaTax»
99 NunuBuayansHOE pa3BUTHE bu6morexa [JOK
OpTraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bub6nuorexa [IOK
HACJICACTBEHHOCTH U U3MECHYHNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIE0BaHUS
24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmorexa HOK
P ) pH https://m.eds00.ru/863e8878
CKpEIIMBaHKE
UTHOPUTHOE CKPEIIMBaHUE. 3aKOH
25 flle3aBI/II():Hi[40ro Harz:nli:I OBaHUS bubmorexa HOK
A https://m.eds00.ru/863e89a4
MIPU3HAKOB
CleruieHHOe HacJIeI0BaHKE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenue pe3ynbTaToB 05 bubnnorexa [JOK
MOHOTUOPHUIHOTO U TUTHOPUTHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpETapaTax»
27 I'enetuka nmona. HacnenoBaHue bu6nmoreka [JOK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MMPU3HAKOB, CHUCIJICHHLIX C ITOJIOM

HNsmenunBocth. Henacnencrsenuas
W3MEHYHMBOCTb. JIJabopaTopHas

https://m.edso0.ru/863e8c60

pabota Ne 6. U3yuenue bubmuorexa [{OK
28 - 1 0.5
MOIU(DUKAITHOHHOW U3MEHUYUBOCTH, https://m.edso0o.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON»
HacnenctBenHas '3MEHYHBOCTb.
29 JlaGopaTopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHanu3 MyTauuil y 1po3o¢puiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
30 ['eHeruka yenoBeka 1 bubmmorexa [JOK
https://m.edso0.ru/863e8d78
PesepBubIil ypok. O60061eHrE 10
31 TeMme «HaciencTBeHHOCTD U 1
U3MEHUYUBOCTH OPTaHU3MOB)
bu6mmorekxa [JOK
32 Cenexums kak Hayka i npotece ! https://m.edso00.ru/863e9214
33 MeToapl 1 JOCTHKEHUSI CEJICKIINHI 1 bubmuorexa [{OK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHoorus kak oTpacib 1 bubnmorexa [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

MaKpO3BOJIFOIHNHN

KoJsn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undposBbie
n/n Tewa ypoka Bcero Kontpoaeupie  Ipakriieckue u3ydeHus: oOpa3oBaTe/IbHbIE
padoTbI padoThI

pecypcsbl

DBOJIOUS U METOBI €€ N3YUCHHUS 1 bubamorexa [OK
https://m.edso0.ru/863ea20e

Wcropus pa3BuTHs npeacTaBieHuit 1 bubmmorexa [IOK

00 3BOJTIOLNY https://m.edso0.ru/863e9570
bu6mrorexka [JOK

Mitipoososmiowts 1 https://m.edsoo0.ru/863e9cle

[Tomymnsius Kak JIeMEeHTapHAs

€IMHUIA BUJIA U DBOJIIOIINH.

HI2[16opaTopHa>1 pabora ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6

«CpaBHEeHHE BUJIOB 110

MOP(OJIOTHIECKOMY KPUTEPHIO)

JIBKyIIIHME CHIIBI (3JIEMEHTapHBIC 1 bubnmoreka [JOK

(hakTOpPbI) SBOTIOINH https://m.edsoo.ru/863e9da4

. bu6mmoreka [{OK

EcrectBennsiii 0TOOp 1 €10 GOpMBI 1 httos://m.edsoo.ru/863e9edo

Pe3ynpTatel sBOIIOLMN:

MPUCTIOCOOIEHHOCTh OPIraHU3MOB U

BH000OpazoBanue. JlaboparopHas 1 05 bubmmorexa [JOK

pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde

MPUCTIOCOOJICHHOCTH OpTraHu3Ma U e

OTHOCHUTEIILHOTO XapaKTepar»

Hanpasnenus u nytu 1 bubnmorexa [JOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTumocTs 3BOMIONNN

Hctopust xu3Hu Ha 3emiie U METObI

10 "
e€ u3yueHus
1 ['unoTe3bl NpOUCXOXKACHUS KU3HU bub6mumorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIe 1o 3paM U bubnnorexa [JOK
IIepuoIam https://m.edsoo.ru/863eat6be
OcCHOBHBIE 3TaIlbl 3BOTIOIUU
PaCTUTENHHOTO U KUBOTHOTO MUPA.
[IpakTrueckas padota Ne 1 bubnnorexa [IOK
13 0.5
«M3y4yeHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTCHHIA U KHUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpemeHHas cuctema bubmuorexa [JOK
OPraHUYEeCcKOro Mupa https://m.edso0.ru/863ea48e
bu6morexa [JOK
15 DBOJIOIMS YeJI0BeKa (aHTPOIOTeHE?) httos://m.edsoo.ru/863eac2c
16 JIBmxymue cuitbl (pakTops) bubnnorexa [JOK
AHTPOIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaUH IBOJIIOLUHA
YeJioBeKa
18 Yenoseueckue pacel U IPUPOIHBIE bubnnorexa [JOK
ajanTanuy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBuelit ypok. O60011eH1E 10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJoTHs Kak HayKa
21 Cpenpl 0OUTaHMS U HKOJIOTHYECKUE bu6mmoreka [JOK


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

(bakTopsl

AluoTtndeckue HakTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdonornyeckne 0COOCHHOCTH

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

. bubnuotexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas paborta
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bu6mmoreka [JOK
23 buotnueckue pakro
MOTINECKHE (paxTopb! https://m.edso0.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nomynsun. [Ipaktudeckas padora
24 Ne 2 «IToacuéT mI0THOCTH 0.5
MOMYJISUI pa3HbIX BUIOB
pacTeHui»
Coo0riecTBa OpraHu3MoOB — bubnunorexa HOK
25
OHOIIEHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKNE CUCTEMBI bu6mmoreka [JOK
(ax0cHCTEMBI) https://m.edsoo0.ru/863eb46a
OcHOBHBIE TIOKA3aTEJIN YKOCHCTEMEI.
27 DKOJOTHYECKHE MUPaMUJIbI bubmmorexa [OK
_ P ' https://m.edso00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnodanbHas bubnmoreka [JOK
JKOCUCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnunorexa [IOK

ounocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocepe 3emin 1

33 CocyriecTBOBaHNE TTPUPOJIBI U 1 bubnuoreka [{OK
YeJIOBEUYESCTBA https://m.edso00.ru/863ebale
PezepBHblit ypok. O6001eHue TeMbl

34 «Co00111ecTBa U HKOJIOTHYCCKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 0 25


https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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