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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpE/ICIICHHSI TOAXO0J0B K (OPMHUPOBAHUIO COJCPX,AHUS Y4eOHOro Mpeamera
«buosorus» cocraBWIM: KOHIEeNTyanbHbie TmonoxkeHus @PIrocC COO o
B3aMMOOOYCIIOBICHHOCTH  IICJIEH, COJEp)KaHWs, pPE3yJbTaTOB OOY4YEHHUS U
TpeOOBaHUIA K YPOBHIO MTOJATOTOBKHY BBIITYCKHHKOB, TTOJIOKEHUS 00 OOIUX MENIX U
MPUHITUIIAX, XaPAKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanuss B Poccuiickoit dexeparuu, a TakKe IOJOXKEHUS O
cnenuduke 6uonoruu, €€ 3Ha4YeHUM B MO3HAHUU KUBOM MPUPOJILI U 00ECIIedeHUN
CYIIIECTBOBAHMSI YeJIOBEUECKOro obOrmecTBa. COrslacHO Ha3BAaHHBIM TOJIOKCHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITUH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma 1o Owuonoruu JaéT TpeNCTaBICHHE O UEsIX, 00 oOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS H Pa3BUTHUS OOYYArONIUXCS CpeACTBAMU
yaeOHOrO Tmipeamera «buomorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
colepkaHUe, €ro CTPYKTYpY, paclpeaelieHne 1o pa3jaeiiaM ¢ TeMa,
PEKOMEHIYEMYIO TTOCJICIOBATEILHOCTh U3yYEHUsT Y4eOHOr0 MaTepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIHLHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIIXCA.

B nmnporpaMmvMe mo OuoONIOrMM Tak)Ke YYHUTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHbIM M MPEIMETHBIM pe3yJibTaTaM
o0yyeHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB ydeOHO-TIO3HABATEIHLHOM
JEeATENbHOCTH/YIEOHBIX JEHCTBUN OOYYarOMIMXCS TIO OCBOCHHIO COJCPKAHUS
OMOJIOTUYECKOro 00pa30BAHMSL.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIli ypOBEHB) peaiM30BaH
MPUHIIAIT TIPEEMCTBEHHOCTH B HW3YYEeHUHM OWoONoruu, Omarogaps 4deMy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIJICHUS, MMPEJACTaBICHUN O 3T0POBOM
o0pasze KU3HM W OCpPEKHBIM OTHOIIECHHEM K OKPYXKaloIled MPUPOIHOU cpele.
[ToaToMy Hapsay ¢ uM3ydeHHeM OOIIeOHnOIOTHUeCKUX TEOpUi, a TakyKe 3HAHUU O
CTPOEHUH JKHMBBIX CUCTEM PA3HOT'O PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH YIEJICHO BHUMAaHUE HMCIIOJIb30BAHHIO
MOJIYYEHHBIX 3HAHUU B TTOBCETHEBHOM JKU3HU JJIA PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM dYHCIe: MPO(UIAKTUKU HACIEIACTBEHHBIX 3a00JE€BAaHUI YEIOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHHUS, 000CHOBaHUS HKOJIOTUYECKHU
IIEIeCO00pa3HOr0 TOBEJACHUS B OKPYKAIOIICH NPUPOTHON cpene, aHaim3a
BIIMSIHUSL XO3SUCTBEHHON JESATEIBLHOCTH YEIOBEKa HAa COCTOSHHE MPUPOIHBIX U



UCKYCCTBEHHBIX 9KOCUCTEM. Y CUIIEHHE BHUMAHUS K MPUKIIATHON HAIPABICHHOCTH
yueOHoro npeamera «buonorus» mpoJUKTOBAHO HEOOXOJUMOCTBIO OOecTeueHus
YCIIOBUM JJI PEIICHUS OJHOM M3 aKTyallbHBIX 3aJ1ay MIKOJBHOIO OMOJIOrUYECKOro
oOpazoBaHus, KOTOpass mpeamnonaraer ¢GopMUpOBaHHE Yy  OOydarolmUXCs
CIOCOOHOCTH aaNTUPOBAThCAd K HW3MEHEHHSIM JUHAMUYHO pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHe cpenHero oOmiero oOpa3oBaHHUs 3aHUMAET Ba)KHOE
Mecto. OHa oOecreunBaeT (OpMHUPOBAHUE y OOYYAIOIIMXCS MPEICTaBICHUI O
HAay4YHOU KapTUHE MHpA, pacIIupsieT U 0000IaeT 3HaAHUSA O KUBOM HpHpone, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3allid M HBOJIOLUHU, CO3JAET
yCIOBUA  JUJIsi:  TO3HAHMST  3aKOHOB  JKMBOW  MPUPOIbI,  (OPMHUPOBAHUSA
(GYHKIIMOHAIBPHOM TPAaMOTHOCTH, HABBIKOB 370POBOTO W Oe3omacHOro ooOpasa
KHU3HU, SKOJIOTMYECKOTO MBIIIJICHHUS, [IEHHOCTHOTO OTHOLIEHUS K KUBOU MPHUPOJIE
1 YEIIOBEKY.

Bosnbiioe 3HaueHre OMOIOTUS UMEET TaKXkKe JIJIsl PELICHHsI BOCIIUTATENIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHus,  COLMAIU3ALNU
oOyuvaromuxcs. M3ydenune 6uonmoruu oOecrneuynBaeT yciaoBus s GOpMUPOBAHUS
WHTEIJICKTYadbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbl, CIIOCOOCTBYET HHTETpaluu OHOJOTUYECKUX 3HAHWUNA C
HPEICTaBICHUAMU U3 APYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zpaHHbIE NOJIOKEHUS O MpEAHA3HAYEHUM Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEAeNieHHs IMOAXOAOB K OTOopy u
CTPYKTYPUPOBAHHMIO €ro COJEp>KaHUs, TMPEJCTABIECHHOTO B MporpaMme 0
OMOJIOTHH.

Ot6op copepxaHusg ydeOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMA KyJIbTYpOCOOOpPAa3HOrO MOJAXO0/la, B COOTBETCTBUHM C
KOTOpPhIM OO0yYaromuecs: JOJKHbI OCBOMTH 3HAHUA W YMEHMS, 3HAUYUMBbIE JIs
(GopmMupoBaHusi 00ILIEH KyJIbTYphl, ONpEACISAIONINE aJeKBaTHOE IIOBEJICHUE
YelioBeKa B OKpYXKAIoIeld MPUPOIHON cpejie, BOCTPEOOBaHHBIE B TOBCEIHEBHOU
KU3HU U MPAKTUYECKOW aesTenbHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMEe 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIy)KaT OCHOBOW Jis1 (POpMHUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpa W
LEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOUIMX  T'yMaHH3AlMU
OMOJIOTNYECKOro 00pa3OBAHMSL.

CTpyKTypUpOBaHUE COJEpX)aHUs Y4YeOHOro MmaTepuaia B NIpOrpaMme IIo
OMOJIOTMH OCYLIECTBICHO C€ YYE€TOM NPUOPUTETHOrO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, 0 €€ YPOBHEBOM OpraHU3aIii U
ABOJIIOLMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npenmera «buomorus»
BbIJICJICHBI CIEAYIONINE COepKaTeabHble TuHUU: «buonorus kak Hayka. MeTobl



HAy4yHOro mo3HaHus», «Kierka kak Ouosorudeckas cucremayn, «OpraHu3Mm Kax
Ouosnornueckas cucrema», «CucremMa U MHOrooOpasue OpPraHMYECKOro MHUpay,
«OBONIIOLUS KUBON MPUPOABI», «IKOCUCTEMBI U ITPUCYINE UM 3aKOHOMEPHOCTH .

Lenp m3yuenust yueOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHM3allUM JKUBBIX CHCTEM pa3HOrO paHra M NpUOOpeTeHHe YMEHUM
UCMOJIb30BaTh ATH 3HAHMS JJIS TPAMOTHBIX JEHCTBUII B OTHOIIEHUH OOBEKTOB
’KUBOW MPHUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JoctixeHnue nenu uzydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEeUNBAETCS PELICHUEM CIEAYIOUINX 3a/]1a4:

OCBOEHHE OO0YYAIOUIMMUCS CHCTEMbl 3HaHUM O OMOJIOIMUECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyXKallluX OCHOBOU
Uit (pOpMUPOBAHUSI TPEJICTABICHU O €CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJ1ax HAyYHOI'O MO3HAaHMSI, CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTAX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3aLM{, BBIAAKOLIMXCA OTKPBITHIX U COBPEMEHHBIX
UCCIIEZIOBAHUAX B OMOJIOTHH;

(opMUpoBaHUE y OOYYaIOIIMUXCS IMO3HABATENbHBIX, WHTEIUIEKTYaJIbHBIX H
TBOPUECKHX CIIOCOOHOCTEN B MPOLECCE aHalIM3a JAaHHBIX O NYTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, UAEH U MOAXOAOB K H3YUYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHH3aluy;

CTaHOBJICHHE Yy oOydaroumxcs oO0mell KyJabTypbl, (YHKIHOHAJIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIEro
MUpAa JKMBOW IPUPOABI HAa OCHOBAHWM 3HAHWUM M OIIBITA, IOJIYYEHHBIX IIPU
U3y4eHUH OUOJIOTHH;

dopmupoBaHue y oOOydalOIUXCS YMEHUH WJUIIOCTPUPOBATh 3HAYCHHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOW JAEATENbHOCTH YEJIOBEKAa, pPa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUil;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHUS YEJIOBEKOM KUBOU
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOIIECHUS K HEU, COOMIOICHUS] STUYECKHUX
HOPM IpHU NPOBEAECHNUN OMOJOrMYECKHUX UCCIEI0BAHNIT;

OCO3HAaHUE IICHHOCTH OWOJIOIMYECKUX 3HAHUI [JI TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHI, 11 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

NPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MMOBCEIHEBHOMN KHU3HU AJIA
OLICHKU TOCJIE/ICTBUI CBOEH AESITENILHOCTH M0 OTHOLIEHUIO K OKPY>KaIoUIei cpere,
COOCTBEHHOMY 3[0pOBbIO, OOOCHOBaHHE U COONIOACHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpemnero oOmiero obOpazoBaHusi «buosnorus», m3zydaemasi Ha
0a30BOM YpOBHE, SIBJISIETCS O0s3aTEIbHBIM YYE€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB IpeaMeTHON 001acTh «ECTECTBEHHO-HAYUYHbIE IPEAMETBI».



JInst uzyuenusi OMoI0TvM Ha 0A30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHuUs
orBoauTcs 68 yacoB: B 10 kimacce — 34 yvaca (1 yac B Henemnto), B 11 kiacce — 34
yaca (1 gac B Hezen).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorus xkak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (pusocodueit, ITUKOM, SCTETUKON U MPaBOM.
Ponp Ouonoruum B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIIOICHHE, IKCTIEPUMEHT, ONKMCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUpOBaHME, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHncTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuuel u cxeMbl: «MeTobl MO3HAHUS )KUBOU MTPUPOIIBI».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

[Ipaktnueckas padora Ne 1. «cnonp30BaHME pa3IMYHBIX METOAOB IpHU
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JXKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKON IMTPUPOBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpPraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKH ), Onoc(epHBIi.

JdemoHncTpanuu:

Tabnuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHHU OpraHU3alUU
KUBOW MIPUPOIBD».

O6opynoBanue: mojaenb mojiekyibl JIHK.

Tema 3. XumMuuecKkuii COCTaB M CTPOEHHE KJICTKH.

XUMUYECKUN COCTAB KJIETKU. XHUMHYECKUE DSIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BemleCTB B KkieTke. lloanepxanue
OCMOTHUYECKOro OasaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezameHnumbie 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MoOJeKynbl (TepBUYHAS, BTOPUYHAs, TpPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buosnoruueckue
(yHKIMN OENIKOB.



®depmeHTHl — Oumosiormdeckue karanuzatopbl. CrpoeHue depMeHTa:
aKTUBHBIA IEeHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHnTsl. ButaMuHbL.
OTanuus GepMEHTOB OT HEOPTAHMYECKUX KAaTaTU3aTOPOB.

VYrneBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KcHpr003a),
nucaxapuabl  (caxapos3a, JakTo3a) M ToJMcaxapulibl (Kpaxmaj, TJIMKOTEH,
1eITo103a). buonornueckue GyHKIMH YTIIEBOJIOB.

Jlunuael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'mapoduibHO-
runpodobubie cBoicTBa. buomornueckue ¢Qynkumm gunuaoB. CpaBHEHHE
YIJI€BOOB, OEIKOB U JIMITHJIOB KAK UCTOYHUKOB SHEPIUHU.

Hykneunoswsie xucnorsl: JHK u PHK. Hykneornasl — MOHOMEpHI
HyKJIenHOBbIX KHCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne n pynkmun PHK.
Buner PHK. AT®: ctpoenne u pyHKIIH.

[utonorus — Hayka o kierke. Knerounas reopust — npuMep B3aMMOAEHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIIETKH.

Knerka kak menoctHas >xuBas cucrema. OOmme NpU3HAKK —KIIETOK:
3aMKHyTas HapyxHasi memOpana, monekynsl JIHK kak reHermueckuii ammapar,
CUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapHOTHYeCKass W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsl TpokapuoThuyeckor kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue
SYKapUOTHYECKON KiIeTKH. (OCHOBHBIC OTJIIMYMS PACTUTEILHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIMKC, UX
¢dbynkiuu. [1nazmatuueckas memOpana, e€ cBorictBa v pyHkiuu. [{utomnasma u eé
opranousibl. OnmHomemOpanHble opraHownbl kierku: OIIC, ammapart I'onbmxwy,
a30coMBbl. [lonyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHAPHUU, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM W macTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM WEHTpP, LEHTPUOIH, PECHUYKHU,
KryTUKU. QyHKIMHA OPraHOUI0B KIIETKU. BKilroueHus.

SAnpo — perynsaropHbslil HeHTp kiaeTku. CTpoeHue sAnpa: sjuepHas o00JI0YKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpers: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnelinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yunkunc, P. @pankiun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKMX DJIEMEHTOB B HEKHUBOM
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuter u cxemsl: «llepuogmueckass TabiaMIa XUMHUYECKUX DIIEMEHTOB,
«CTpoeHne MoJIeKyJibl Bojbl», «brocuHTes 0enka», «CTpoeHrne MOJIEKYJIbl OellKay,
«Ctpoenue pepmenrtay, «Hyknennonsie kucnorsl. [JHK», «CtpoeHue Monexybl



AT®y», «CtpoeHne 2yKapuOTHYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHU»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHe MPOKAPUOTUYECKON KIETKNY,
«CTpoeHue siipa KIETKn», «YTIeBOAb, «JIunuab.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyIOBaHWE MJII IPOBEACHHMS
HaOJIIOJICHUM, HW3MEpPEHUI, SKCIEPUMEHTOB, MUKPOIpENapaThl PacTUTEIbHBIX,
AKUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

Jlaboparopuass pabora Ne 1. «M3yueHue KaTaTUTUIECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl UM KaTala3bl)y.

JlaGoparopHass pabora No 2. «M3ydyeHue CTpOEHHUS KIETOK pACTEHUH,
KUBOTHBIX U OAKTEpHil MOJ] MUKPOCKONOM HAa TOTOBBIX MHUKpOIMpENaparax M HX
OIHUCAHUE.

Tema 4. ’Ku3HeneATeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTaboIu3M. AcCUMWIALMS (TUTAaCTUYECKUT OOMEH) U
JTUCCUMWIAIMS (PHEPreTUYeCcKuii OOMEH) — JIB€ CTOPOHBI €IMHOIO Ipolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W JHEPTrUM B TOHMMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHsbiil. Poib ¢pepMeHTOB
B OOMEHE BEIIIECTB U MPEBPAIICHIN YHEPTUH B KIIETKE.

®orocunTte3. CseroBas u TeMHOBas ¢a3bl (GoTocuHTe3a. Peakiuu
dbotocunTeza. DPdekTuBHOCTL hoTOCUHTE3a. 3HaUeHUE (HOTOCUHTE3A TSl KU3HU
Ha 3emyie. Binusinue ycnoBuil cpenbl Ha (POTOCHHTE3 U CIOCOOBI TTOBBIIIEHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UpYIole 0aKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
AKKyMYJIUPOBAaHHE DSHEPrUU B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OKHUCIUTENbHOE dhochopunupoBaHue. D} bheKTUBHOCTD
AHEPreTUYecKoro oOMeHa.

Peakuun wmatpuyHoro cuHrte3a. [‘eHernueckas wuHpopmanus u JIHK.
Peanuzammsi reHeTudeckoil mH@poOpManuu B KIETKe. | €HETHUYECKHl KOJ W €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHTe3 PHK. Tpancnsauua — Guocunres
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKuCIOT. Ponbs pubocom B
OuocuHTe3€e OemKa.

Hexknerounsie ¢popMbl ku3HN — BUpYCHL. VicTopust oTkpeiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIAa BHPYCOB.
Baktepuodaru. bonesnu pacTeHuid, JKUBOTHBIX M YEJIOBEKA, BBHI3BIBAEMBIC
Bupycamu. Bupyc nmmyHnonedunuta yenopeka (BUY) — Bo3oyaurens CIIM/la.



OOpaTHass ~ TpaHCKpHUIILMS, peBepTaza W  uHTerpasza. lIpodunaktuka
pacnpocTpaHeHus! BUPYCHBIX 3a00JIEBaAHUIA.

JdeMoHCcTpanuu:

IToptpersr: H. K. Konbuos, /I. . UBanosckun, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nutanus», «Metadboauzmy», «MUTOXOHIPUSY,
«IHepreTudeckuii ooMen», «Xiopormiacty, «Portocuntesy, «Ctpoenue JJHK»,
«CTpoeHre U PyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckut Kom,
«Bupycer», «bakrepuodarn», «Ctpoenune u xuzHeHHbINH nukin Bupyca CITN/a,
0akrepuodaray, «Pemnukanusa JJHK».

Ob6opynoBanue: monenu-anmunkauuu «Yasoenue JIHK u tpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHne KJIETKu», MoAelb cTpykTypbl JTHK.

Tema 5. Pa3MHoOKeHNEe M MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipomeccrl, mpotekaronue B uHTepdaze. Perukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUIOnaHBIM W TAIUIOMJHBIM ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJBI.
[{uTonornueckue OCHOBBI PAa3sMHOXKEHUS W HWHIMBUIYaJbHOTO  Pa3BUTHS
OpPTraHu3MOB.

Henenue kierku — Muto3. Craauu muto3a. IIpouecchl, MpOUCXOAIINE Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJTOrn4ecKuii CMbICII MUTO3A.

[Iporpammupyemasi ruOENb KJIETKH — aromTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U nonoBoe. Bunpbl 6ecrnonoro
Pa3MHOXXEHUS: JEJIECHUE HaJBO€, IIOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE Pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE [T CEIICKIIUU.

[TonoBoe pa3sMHOMXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum meiiosza. IIporecchl, nmpoucxopsiiue Ha CTagusix Menosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buomormyeckuid CMbICT U
3Ha4YeHUE MeHno3a.

'amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKJIeTKa) — CHEePMaTOreHe3 M OBOTCHES.
OCOOCHHOCTH CTPOCHMS SUIEKJIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3Butue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(oMOpuorenes). ITanbl YMOPHUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, opranoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANILHOTO Pa3BUTHUS: MPAMOE, HENpAMoe (JIUYMHOYHOE). BnusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pacreHuii. OHTOreHe3 UBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», <«/[BolHOE
OIUIOJOTBOPEHUE Yy [IBETKOBBIX pACTeHUI», «BereraTuBHOE pa3MHOXKEHUE
pacteHuil», «Jlenenne kieTkn Oakrepuit»y, «CTpOEHHE IOJIOBBIX KJIETOK»,
«Ctpoenne xpoMocoMbl», «Knerounei mukiny, «Permnmukanus JJHK», «Mutosy,
«Meinoz», «lIpsimoe u HenpsaMoe pa3BUTUEY, «] aMETOreHe3 y MIIEKONUTAIOIIUX U
yesnoBeka», «OCHOBHBIE CTA/IMM OHTOI€HE3A.

O6opynoBaHue: MUKPOCKOTII, MUKpOIpenapaThbl «CnepMaTo30M/ 16l
MJICKOITUTAIOLIETO», «SIHIIEKIIeTKa MIIEKONUTAmEro», «Kapuokunes B KieTkax
KOpEIlKa JIyKa», MAarHUTHAas MOJEb-alIUIuKausa «J/leneHue KIeTKu», MOJIEIb
JIHK, monens metadha3HOil XpOMOCOMBI.

JlabopaTopHble U NpaKTUHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHne muTO3a B KIETKAaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «M3ydeHune CTPOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieiICTBEHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

[Ipeamer u 3amaun reneTuku. Mictopust pa3BuTHs T€HETUKU. PO UTOIOTUN
¥ SMOpHOJIOTMM B CTAHOBIICHMM T'€HETUKHU. BKiam poccHilCKUX M 3apyOemHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToabpl TEHETHKH (TUOPHI0IOTHYECKUH,
LIUTOT€HETUYECKUHN, MOJNEKYIsApHO-TeHeTuYecKuil). (OCHOBHBIE T€HETHUUYECKHUE
noHaTus. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPHU3HAKOB, YCTAHOBIECHHbIE . MeHaenem.
MoHorubpuiHOe CKpeIMBaHWE. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHus. IlpaBuino JOMUHUpOBaHUSA. 3aKOH paCUICIUICHUS MPU3HAKOB.
['unoresa yucrorel ramer. [1oJHOE U HEMOIHOE IOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HacIeAOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
Ananusupymouiee ckpemuBanue. Mcrnonp30BaHne aHATU3UPYIOIIETO CKPEIUBAHUS
JUISL OTIPEJIETICHUSI TEHOTHUIIa 0COOU.

CuemnienHoe HacnenoBaHue nmnpu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HAaCJIEJOBAaHHIO I'eHOB. HapymeHnue cuemieHus reHoB B pe3ysbTare
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTU. | eHeTHUECKUEe KapThl.



I'enetuka nosa. XpOMOCOMHOE ONpeAeNeHue mnona. AyrocOMbl U IOJOBBIE
XpOMOCOMBI. ['OMoraMeTrHole M TreTeporameTHble opraHu3Mmbl. HacnegoBaHue
MPU3HAKOB, CUEIICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJICACTBEHHAS.
Ponrp  cpempl B HEHAcHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOJIU(PUKALMOHHON U3MEHUYUBOCTU. BapualimoHHbIN psifl M BapUallMOHHAsS KPUBAs.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KauyeCTBEHHBbIE MPU3HAKU M HX
HopMa peaknuu. CBolicTBa MOAU(MHUKAIIMOHHONW N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TreHOTMIMYECKas, W3MeHUYMBOCTh. KomOuHaTuBHas
U3MEHUYMBOCTh. Melio3 UM TOJIOBOM TMpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalimoHHasi u3MeH4UnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTanuii. MyTareHHbIe (GaKTOPHI.
3aKOH F'OMOJIOTMYECKHX PAIOB B HaclIeACTBEHHOM n3menunsoctru H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKU
YyeJ0BeKa: reHeaIOTMYSCKUM, OJTM3HEI[OBBIN, IINTOT€HETUYCCKUHM, OMOXUMHUYECKHUH,
MOJIEKYISIPHO-T€HETUUECKHM. CoBpemeHnHoOe ONpENIETICHAE TE€HOTHIIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI[P-ananu3a. HacnencrtBeHHble 3a0oieBaHUsl 4YeNOBEKAa: TeHHbIE OOJIE3HHU,
00JIE3HN C HaCJIEJCTBEHHOW MNPEApacioioKeHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnyeckue u reHepatuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIHIBI
310pOBOro 00pa3a >KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T'€HETHYECKHUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHHE. 3HAUYECHHUE MEIUIIMHCKON
TCHETHKH B MPEIOTBPAICHUH U JICUCHUU T€HETUYECKUX 3a00JI€BaHNI YEIOBEKa.

JdemoHncTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmumper  w cxeMmbl:  «MOHOTHOPHIHOE  CKpeIIMBAaHWE M €r0
LIUTOT€HETUYECKAs] OCHOBAa», «3aKOH pacCIIEIUIEHUs] M €ro LMUTOrE€HEeTHYecKas
OCHOBa»,  «3aKOH  YHCTOThI  Tamer», «J{urubpuaHoe  CKpeluBaHHEY,
«uronornyeckue  OCHOBBI  AUTHOPUAHOIO  CKpelIMBaHUs»,  «Meio3y,
«B3auMonencTBue aJUIENbHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHUM,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mosiay, «3aKOHOMEPHOCTH HACIEIOBaHMUSI,
CLUEIUIEHHOIO ¢ TmonoMm», «KapuoTHmbl 4YenoBeKa W KUBOTHBIX», «Bumsl
U3MEHUYUBOCTWY, «MonudukanunonHas M3MEeHUUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHUYHUBOCTH.

O6opynoBanue: Mopaenu-aniuiMKauud «MOHOTHOPUAHOE CKpELIMBAaHUE,
«Henonnoe nomuHupoBanue», «JluruOpunHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl WU MHKpornpenapar «/Ipo3zodpuna» (Hopma, myrauuu
(OopMBI KpBUIBEB U OKPACKH Tena), repdapuil «I'opox moceBHOMN.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

JlabopatopHasi pabora No 5. «M3ydeHue pe3yapbTaTOB MOHOTHOPUAHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIpPENapaTaxy.

JIabopaTtopHas pabora Ne 6. «3yueHne MonuUKalMOHHON U3MEHUNBOCTH,
NOCTPOEHUE BaPUALMOHHOIO PsJla U BApUALMOHHON KPUBOI.

JIabopaTtopHast pabora Ne 7. «AHanu3 myTanuii y a1po30(uiasl Ha TOTOBBIX
MUKpOIpenaparax.

IIpaktuueckas pabora Ne 2. «CocTaBleHHE M aHaIW3 POAOCIOBHBIX
YeJI0BEKa.

Tema 7. Ceniekuust opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CENIEKLUUHA U JTOMECTHKALHS.
VYuyenne H. WM. BaBunoBa 0 uUeHTpax TMNPOUCXOXKACHUS H MHOroooOpasus
KYJIBTYPHBIX pacTeHui. LIeHTpbl MPOUCXO0XKIEHHUsS AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, LITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMH. MacCoBbIM U MHAUBUAYAIbHBIA OTOOPHI B
CENIEKIIMM PACTEHUHM M KUBOTHBIX. OIIEHKAa JKCTepbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YWUCTHIX JIMHUH.
I'ereposuc, wnu ruOpunHas cwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
OtnanénHas rtuOpuauzauusa U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
MOJIyYEHHE TOJMIUIONJOB. JIOCTHKEHHMS CENEeKUMU pacTeHUM, JXUBOTHBIX U
MUKPOOPTIaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3ganusi pexkomOuHantHOW JIHK wu TpaHcrenHsix opranusmoB. Kierounas
uHxeHepusa. Kiierounsle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTUdeckue  mpoodinembl. MO  —  reHeTH4ecKu
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersl: H. W. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanHos.

Tabmuiet u cxembl: kKapTa «lleHTpbI MPOUCXOXKIECHHUS W MHOTO0Opasws
KYJbTYPHBIX pacTeHuin», «Ilopoapl JoMalHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzanusy», «Padotel akagemuka M. ®. NBanoBay,
«[lomummonausay, «OOBEKTH OnoTexHONIOruM», «KiaeTouyHble KyJIbTYphl U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH IOJI0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKCHHSI CEJIEKIIMM PAcTECHUH WU
KUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1abDOpaTOPUIO
arpOyHHMBEPCUTETA WU HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. IBosronMOHHAasE OHOJIOTH .

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusHME 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenscTBa »BoNMONUU. [lameoHTOIOrMYECKHe: MOCIIE0BATENbHOCTD
NOSIBJICHUSI BUJOB B MaJE€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaguueckue: cxoncTso U paznuune payH U (Gpaop MaTEpUKOB U OCTPOBOB.

OMOpHUONIOrMYeCKHe: CXOACTBA M pa3iuuus 3MOPHOHOB pa3HbIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXAaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IYyTeH y Bcex
OpraHU3MOB.

OpomtounonHas Tteopus Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHHMS
JapBUHU3MA. J[BMOKyIIME CHIIBI 3BOJMIOLNMU BHIOB 1o JlapBuHY (HM30BITOYHOE
pPa3MHOXEHHUE INIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAsT W3MEHYHUBOCTD,
O0opb0a 3a CylIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosonus. [lomynsinus kak eaAnHUIA BUAA U 3BOJIOLNH.

JBrwxkymue cuibl ((pakTopbl) IBOJIOLKMUA BUJOB B mpupoae. MyTanMoHHbIN
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTbH. [lomynsilimOHHbIE BOJHBI U Jpeid
reHoB. M3omanus 1 Murpanusi.

EcrecTBeHHBbII 0TOOp — HampaBisilOIMi  (akTop 3BoMOUUH. DOpPMBI
€CTECTBEHHOI'0 0TOOpAa.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bostonuu. IIpumepsl
MPUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(h03bl U UANOATANTALNH.

Bun wu BumooOpazoBanue. Kputepun  Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOJIOrHIECKOE.

MaxkposBontoniust.  PopMbl  3BOTIOLUMU:  (UIETUYECKas, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajuienbHas. HeoGpaTtuMocTs 3BOMIOIHH.

[IpoucxoxieHHe OT HeCleUHaTu3UpPOBaHHbIX MpeakoB. IIporpeccupyronias
cnenuanu3anys. AJaTUBHAS pagualusl.

JdeMoHCcTpanuu:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkenb, . Mrouiep, A. H. Ceepiios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emie», «3apoabIliu
MO3BOHOYHBIX  KHBOTHBIX»,  «ApxeonTepukcy, «Dopmbel  OOpbObI 32
CyllecTBOBaHHE», «EcTecTBEeHHBI 0TOOP», «MHOrooOpasue COpTOB PACTEHHII,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYUBOCTH», «ApoMopdo3bly, «Maunoamanramuuy, «OO0mmas gereHepamus,
«/IBmxymme cunsl dBomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopbba 3a cymiectBoBaHuE», «lIpuUCOCOOIIEHHOCTh OPTAHU3MOBY,
«I"eorpaduyeckoe BUA00OpazoBaHuE», «IKOJIOTUUECKOE BU000PA30BAHUE.

OO6opyoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IJIOAOB M ceMsH, Kouiekuus «lIpumepsl 3alUTHBIX NPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOjelIb «OCHOBHBIE HAIIPaBJICHUS 3BOJIOLUNY», 0O0BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta ITO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Koekuus «DopMbl COXPAHHOCTH
UCKOMAEMbIX JKUBOTHBIX W pacTeHWil», Mojaens ammiukanus «llepekpéct
XpOMOCOM», BIIlaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpomnpenapaT «/pozoduia» (Hopma, myrauuu (GpopMbl KpbUIBEB U
OKpacCKH Tella).

JlabopaTopHble U NpaKTUHYEeCKHEe PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(OIOrHUYECKOMY
KPUTEPUIO».

JlaboparopHast pa6ora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCUTEJIBHOIO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHEe H Pa3BUTHE KU3HM HA 3em.ie.

JloHay4Hble TpPENCTaBICHUS O 3apOKICHUU >KU3HU. HaydHble rumoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emuie: abOuoreHe3 M mnaHcnepmus. XuMHUYecKas
HBOJIIOLIMSA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKUX BEIIECTB M3 HEOPraHWYeCKUX.
DKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOIIOIMY. HavanbHble 3Tamnbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME NPOTOKJIETKU. IlepBble KIETKM U HX HBOJIOIMS.
@opMHUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emue mo 3paM U nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameo3oiickas spa u €€ mNepuOIbl: KEMOPUMCKUIA,
OPJIOBUKCKHM, CHITYPUHUCKHM, JEBOHCKNM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iickas 3pa 1 €€ NepUoabl: TPHACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo3o0Mickass »pa W €€ mnepuoAbpl: NaJICOr€HOBBIM, HEOICHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiumaTa UM TeoJOrMYecKux mpoueccoB. OCHOBHBIE 3Tarbl
ABOJIIOIIUU PACTUTENIBHOIO M S>KMBOTHOIO MHUpa. ApomMopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4ecKOro Mupa Kak oTpaxeHue »3BoiroluH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOIIOIMSA YETTOBEKA. AHTPOIIONOrUs KaK Hayka. PazBuTue nmpeacTaBieHnu o
NPOUCXOXKIACHUN YelloBeKa. Meroasl u3ydyeHusi aHTponoreHe3a. CxoicTtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEITOBEKA.

JBwxymue  cuibl  (pakTopbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOIecTBeHHBIA 00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYIUU TPYHA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH SBOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UeroBek
yMmeneli, YenoBek mnpsamoxomamui, YenoBek HeaHaepTtanbckui, Yenosek
pa3ymHbIil. Haxonku uCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 >KU3HU, OPYIUA.

UYenoBeueckue packl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOMNEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHasi  (9KBaTOpualdbHas),  MOHTOJOHIHAsS
(a3maTcko-amepukaHckas).  YUepTsl  NPUCIOCOONEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUSA. EIMHCTBO 4YENOBEUECKUX pac.
Kpurunka pacusma.

JdeMoHCcTpanuu:

[Toprpersr: ®@. Pean, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBeHne CoNHEUHOH cucTeMbl», «Pa3Butne
opraHudeckoro wMupay», «PacrurenpHas kinerka», <«KHBOTHas  KIIETKay,
«I[Ipokapuornueckas kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOMOK  MPEIKOB
COBPEMEHHOI'0 4YENOBeKa», «lpeBHenmme moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JTI0n», «HeroBeueckue paco».

O6opynoBanue:  mynsiku — «lIpoucxoxaenue  dyenmoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, NUTEKAHTPONaA, HEAHJEPTAJIbLa, KPOMAHBOHIIA), CJICNIKU WJIU
nM300pakKeHUsT KaMEHHBIX OpYAHHM MEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyoumsa, ckpeOiia), TeOXpOoHOJOTHYecKas Ta0nuna, Kouiekuus «Dopmel
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlabGopaTopHble U NpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne HCKOMAEMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIUSIX.



OKcKypeust «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B eCTeCTBEHHO-
HAYYHBIM WU KpaeBEeIUECKUN My3ei).

Tema 3. OpranusMbl M OKpPY:KaKOIIAs CPeaa.

DKoNorvs Kak Hayka. 3aaud U pa3Jieibl 3KOJIOrHH. MeToIbl SKOIOrHYeCKUX
MCCJEI0BaHUM. DKOJIOIrMYECKOe MUPOBO33PEHHE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Okonorudeckue (Qaktopel. Kiaccudukamms skomorundeckux (PakTOpPOB:
abnoTtnyeckue, OUMOTMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOrMYECKHX
(aKkTOpOB Ha OPraHU3MBbI.

AOGuotnueckue (akTopbl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONeprnoansm.
[IpucniocoOnenus  OpraHM3MOB K  JECUCTBUIO  a0MOTHYECKHX  (DaKTOPOB.
buonmornueckne puTMsl.

buornueckue (bakTopBhlI. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 u ero ¢opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJEOHHMYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAUY€HHE OWOTHYECKHMX B3aHUMOJEUCTBUM IJisi CYIIECTBOBaHUSA
OpPraHU3MOB B MPUPOIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyssiiuu. (OCHOBHbIE MOKa3aTENH
NOMYJSALUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMyuKa 4ucIeHHOCTH TOMYJISIUU U €€ peryJssuus.

JdemoHcTpanum:

[Toptpetsi: A. T'ymbGonbar, K. @. Pynbe, D. I'ekkensb.

Tabnuupbr u cxembl: kapta «lIpuponnsie 30Hb1 3emuny, «Cpeapl 0OUTaHUA
opranuzmoB», «@Poronepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCIICHHOCTH NOMYJISUMU UHDY30pUu-TYhenbku», «[lumieBpie memnm».

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

Jlaboparopnas padorta Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PacTeHUH U3
Pa3HBIX MECT OOUTaAHUS».

JlaGoparopnas pabora Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHUE YEPEHKOB
KOJeyca.

[Tpaktuueckas padota Ne 2. «[1oacuéT MIOTHOCTH MOMYJISALNNA PA3HBIX BUOB
pacTeHun».

Tema 4. Coo01mecTBa 1 IKOJI0OTHYeCKHE CUCTEMBI.

Coo01iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUOBa,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buabl-nomMmunantel. CBsizu B
ouorneHose.

Dkoyioruyeckre cucrtembl (dkocucTembl). I[loHsitTue 00 »dKocucTeMe u
ouoreornieHo3e. @OYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOAYILIECHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB U MOTOK SHEPIUH B IKOCUCTEME.
Tpoduueckue (muiieBbie) YpPOBHU OKOCUCTEMBbI. [lumieBble LM U CETH.
OcCHOBHBIE TIOKA3aTeNW SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. DKOJIOTHYECKHe
UpamMubl: MPOAYKLUHMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpuponHble PKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIEca.

AHTpOINOreHHbIE  3KOCUCTEMBL.  ATPO3KOCUCTEMBL. Y POO3KOCUCTEMBI.
buonornyeckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpasue kak ¢akrtop ycrolunBocTH 3kocucTeM. CoxpaHeHue
OMOJIOTHYECKOro pa3zHooOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mochepe. ['panutier, coctaB u CTpyKTypa
ouocdepnl. JKupoe BemectBO u ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbI. J(MHaMHueckoe paBHOBECME M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXUMUYECKUE Kbl AIIEMEHTOB (yriiepoja,
azora). 3oHaNbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOT€HHbIE U3MEHEHUsI B Ouocdepe.
['mobGanbHbIE 2KOJIOrHUECKUE TPOOIIEMBI.

CocyiiecTBoBaHHe IIPUPOJBI U YeJIOBEYECTBA. CoxpaHenue
Onopa3zHooOpa3usi Kak OCHOBa YCTOHYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBLHOIO
yIOpaBIICHUsS] TPUPOJHBIMU pecypcaMu M HX HUCIHoIb3oBaHue. JlocTuxkeHus
OMOJIOTUHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

IToprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepranckuii.

Tabmuuel 1 cxembl: «llumieBsie 1enu», «bUOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponnbsie coobmiectBay, «llenmu nutanusy, «IKOIOTHMYECKAS MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HMIMPOKOIUCTBEHHOTO Jeca», «DKOoCUcTeMa
XBOMHOro  Jjeca», «buomeHo3 BomoéMan», «ArporeHo3», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JIEWCTBHUA Ha Ipupony», «BaxHeumme HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX BoA», «[louBa — BakHeillasi cocTaBisiomas
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapHukKoBeiil d3pdexT», «DakTopbl
PaIMOAKTHUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas crpykrypa Ouochepbi»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM BKpaH Ouocheps»,
«Kpyrosoport yriepona B 0uocdepe», «KpyroBopor azora B MpUpOAE».

OO6opynoBanue: Mojenb-ammIukamnus «TunudHble OMOILEHO3bI», TepOapuit
«PactutenbHble COOOIIECTBAY, KOMIEKIIUA «bUOLIeHO3Y, «Bpeaurenu BaXKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TIepOdapuu W KOJUIEKIMM pACTeHUUd U
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKUM TPYIIAM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepauuu, H300paxKeHUsi OXpPaHAEMBIX BHJIOB
paCTEHUI U )XUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [IPOITPAMMBI 110
BMOJIOTUM1 HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUS OOyYalOIMMHUCS TIporpaMM  cpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM 1 TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType NMYHOCTHBIX pE3yIbTATOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CJIEAYIOIIHNE COCTABJISIONIME: OCO3HAHNE OO0YYaIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UJICHTUYHOCTU — FTOTOBHOCTHU K CAMOPa3BUTUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpENENeHUI0, HaJINuhe MOTHBAlMM K  OOy4YeHHIO  OHOJIOruw,
[IEJICHATIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOECKIEHWW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUN pa3BUTHUA OHOJIOTMYECKOro
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATEIBHOCTA LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMHM, MPUCYIIUMH CUCTEME
OMOJOTMYECKOro  O0pa3oBaHUs, HAIWYHWE HSKOJOTHMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA Npenmera «buonorus» IoCTUraroTCs B
€IMHCTBE Y4YeOHOW ¢ BOCIHUTATEIBHOM JEATEIHHOCTH B COOTBETCTBUHU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIeccaM CaMOIIO3HAHUWs, CaMOBOCIIUTAHHS U
CaMOpa3BUTHUS, pA3BUTHsA BHYTPEHHEHW MO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMNOPSIAKY, YEJIOBEKY TPYZa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOI'0 YBa)XXEHUSI, OCPEKHOr0 OTHOWICHUSI K KYJIbTYPHOMY HACIEIUIO U
TpaJUuLMsIM MHOTOHAIIMOHAIBbHOrO Hapoaa Poccuiickorn denepaiuu, OTpupoae u
OKpYXKarollen cpele.

JIndHOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpenmera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUI, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHIICKOTO O0OIIEeCcTBa, PaCIIMpPEHUE >KU3HEHHOTO
OMbITa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YUYaIOIIEerocs Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTH IMPU CO3aHHUU
y4eOHBIX MPOEKTOB, PEHICHWH Y4YEOHBIX U MO3HABATENbHBIX 3aJ1a4, BBINOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSTh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €&

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSAMH, KYJIbTYPHBIMU 1IIEHHOCTSIMU U
COLIMAIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIINOIHEHUS
y4eOHBIX, TO3HABATENBHBIX W UCCIEAOBATEIbCKUX 3a/a4d, YBaXKUTEIbLHOIO
OTHOILIEHUS K MHEHUIO OIIMOHEHTOB MpPH OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM ESTEIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU WJICHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOAYy, UYYBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropmoctu 3a cBOM Kpal, CBOIO PoauHy, CBOM SI3bIK W KYJIBTYpPY,
IPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IbI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWONOTMW, TOHWUMAaHUS 3HA4YCHHS OWOJOTMM B TO3HAHUHM 3aKOHOB
MIPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT 0 O0IIIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYXXEHHIO U 3amure OTedyecTsa,
OTBETCTBEHHOCTb 32 €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOT0 HAPO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIAJ]a B MOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUHU C
TpaauuusiMHu Hapos10B Poccuu;

4) 3cTEeTUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



ITIOHMMAHHUE SMOLMOHAJIBHOTO BO3JECUCTBUS JKUBOU IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHUS KYJIbTYPbI 310POBbSI H
3MOIMOHAJIBHOTO 0JIaronoJIy4Yns:

NOHMMaHUE U peanu3anus 370pOBOro M 0Oe3omacHoro obpa3a >KU3HU
(3mopoBoe  TMTaHWE, COOJIOJICHUE TUTHEHWYECKUX TMpaBUJI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA U OTABIXa, peryiasapHas ¢uzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

NOHUMAHHWE LEHHOCTU MpPaBWI HWHAWBUAYAIIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUSX, YTPOKAIOMINUX 3TOPOBBIO U KU3HU JIFO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUCK (YHOTpeOJCHUS
AJIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) TpPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYIOIIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIbHOCTH TEXHOJOTMYECKOM U COIMAJIbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJIHATh TaKyIO JEATEIbHOCTD;

UHTEpEC K paslIuyHbIM cepam mpodhecCHOHANBHON JEATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld npodeccun MW peasru30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 W C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS

AKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJI€ KaK HCTOYHHUKY
KU3HU Ha 3eMIIE, OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHNE YPOBHSA HKOJIOTHYECKON KYIbTYphl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKHM WX BO3MOXHBIX [MOCHEACTBUMA IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME TI00aJBLHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM W MyTel ux
pelIeHus;

CHOCOOHOCTh HUCMOJB30BaTh MPHOOpETAaeMble MPU H3YYCHUH OWOJIOTUU
3HAHUST M YyMEHUSI TIpU peIIeHUH TpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
OPUPOIOIOIb30BaHUEM  (COOJIIOICHHE  TPaBWJI  MOBENCHUS B MPHUPO/IE,
HAIIPaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
dKOCHCTEM, Orocdepnl);



AKTUBHOE  HEINpHUATUE JIEUCTBHUM, IPUHOCAIIMX BpEd  OKPYXKAIOLIEH
IOPUPOJHON cpesie, YMEHHE IMPOTHO3UPOBATh HEOJIArONpPHUSATHBIE HKOJIOTMUYECKHE
HOCJIEACTBYSA NIPEANPUHUMAEMBIX ACUCTBUI U PEAOTBPAILAT HX;

HaJIM4ue Pa3BUTOr0 dKOJOIMYECKOr0 MBIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B ITO3HABATEIIBHOM, KOMMYHHMKaTUBHOM WM COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH YKOJOTNYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKH M OOILIECTBEHHOW MPAaKTHKH, OCHOBAHHOIO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO0 OCO3HAHUIO CBOEr'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHWTATEIbCKOM KyJIBTYpbl KakK CpEICTBa
B3aUMOJEHCTBUS MEXIY JIFOAbMHU U IMO3HAHUS MUPA;

NOHMMaHue crneuupuky OUOJIOrMM Kak HAayKH, OCO3HaHHs €€ poiau B
(OpMUpPOBAHUU PAIMOHATBHOIO HAYYHOIO MBIIIJICHUS, CO3/JaHUU 1IEJTOCTHOTO
MPEACTABICHHUS 00 OKpYXaloleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKAa U
oOuiecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEW M pEHIeHUH MpolIemM
COXpaHEHUs IPUPOAHOI0 PABHOBECHS],;

yOexXIEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBUIN3ALINU:
oOecrieyeHusi HOBOIO YpPOBHS DPA3BUTHUS MEIULMHBI, CO3JAaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh PECypCHble  MpOOJEMbl  Pa3BUTHUS
YeJI0BEYECTBa, IIOUCKA MyTeHW BBIXOJA U3 INI00ATBHBIX IKOJIOTMYECKUX MPOOJIEM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PAalMOHAIBLHOMY
WCIOJIb30BAaHUIO MPHUPOIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOrMYECKMX 3HAaHUW B LEIAX
MOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOH YacTH (YHKIIMOHAJIHHOM T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3yYEHUU OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, MUCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TOJy4YaeMmble 3HAHMS J/JIs aHajdu3a u
OOBSICHEHHS SIBJICHUU OKPYXKAIOLIEro MUpAa U MNPOUCXOALIMX B HEM H3MEHEHUH,
yMEHHUE JienaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJBIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BaTh OWONIOTMYECKUE 3HAHMS MJIs
pelIeHus Npo0JIEM B pealbHbIX KU3HEHHBIX CUTYalLIHAX;

OCO3HAaHHE ILIEHHOCTHM HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U HCCIIEN0BATENIBCKYIO JEATENbHOCTh HHINBUIYAIIBHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HENpephlBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI 1O OMOIOrMM B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeamerHble pe3yabTaThl OCBOEHHs yuyeOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble U1 (OPMHUPOBAHUS MUPOBO33PEHUS O0YYarOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXarolue
LIEJIOCTHOCTh HAay4YHOM KapTUHbl MHpa U CHEUM(PUKY METOIOB IO3HAHU,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHs, sIBICHUE, MPOLIECC,
CHUCTEeMa, HAay4YHBIM (DAaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCleIOBaHUe,  HaOJIOeHHe,  M3MEpPEHUe,  OSKCIEPUMEHT U JIPYrux),
yHUBEpCAJIbHble Yy4yeOHble JeHcTBHs (TO3HABaTelIbHbIE, KOMMYHUKAaTHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroiue dbopmupoBaHue GYyHKIIMOHATBHOM
IPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIUM OOy4YaroIIMXCs, CIOCOOHOCTH
o0yuJaronuxcs WCIIOJIh30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MUPOBO33PEHUYECKME 3HAHUS U  yHUBEpPCAJIbHbIE ydyeOHbIE JIEUCTBUS B
[I03HABATEIbHOM U COLIMAJIbHON MTPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHS IMPOTPAMMBI CPEIHEro OO0IIEero
00pa30BaHuUsl IOJKHBI OTPaXKaTh:

OBaanenue YHHMBEPCAJIbHBIMH yueOHBIMHU NMO3HABATEJbHBIMHU
NEeHCTBUAMMU:

1) 6a30Bble JJOruYecKue JAeicTBUsI:

CaMOCTOAATENLHO  (QOpMyNHMpOBaTh W AKTyaJM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHHWU 3HAHUM NPUEMBI JIOTMYECKOI'O MBILIUICHUS
(aHayM3a, CMHTE3a, CPaBHEHMSI, KIIacCU(pUKAIIHA, 0000IICHHUS), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATHM (BBIIENATh UX XapaKTEPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3M C APYTUMHU TOHATHUSMH);

OIpEeNEeNsATh UENH JAEATEIbHOCTH, 3a/laBas MapaMeTpbl W KpPUTEPUHU HX
JNOCTHKEHHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTU C TOCTABICHHBIMHU LIETSMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUI
YKUBOU NIPUPOJBI,

CTPOUTH JIOTMYECKHUE pacCyXJAeHHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B paccMaTpUBaEMBbIX
ABJICHUAX, (DOPMYIUPOBATH BBIBOJbI M 3aKJIFOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtsa IS npeICTaBIECHUs
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  TMPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pelIeHUs MpoOJeMbl ¢ YYETOM aHajau3a HWMEIOIUXCS
MaTepUaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBHOCTH;

KOOPJAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSX  pEaJbHOrO,
BUPTYAJIbHOI'O0 U KOMOMHUPOBAHHOTO B3aMMOCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HCCIIeA0BaTEIbLCKUE 1eHCTBUS:

BJIaJIETh HAaBbIKAMU Yy4€OHO-UCCIIE0BATENbCKON U MTPOEKTHOMN AESITENbHOCTH,
HaBBIKAMM  pa3peuieHus NpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METOOB PEUIEHUS TPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3JMYHbIE BUJABI JIEATEIBHOCTH 110 IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEpIpeTaly, MNPeoOpPa3OBaHUIO M TPUMEHEHHUI0 B Y4YeOHBIX
CUTYallUsIX, B TOM YHCJI€ IPHU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHUpOBaTh HAYYHBIN TUI MBILUIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATUSAMHU U METOJIAMU;

CTaBUTh W (HOpPMYyIUpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NESATENbHOCTU U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEUICHUs, HaXOAUTb APIYMEHTHI JUIA JI0Ka3aTelbCTBA
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOAE€ PEIICHHsS 3aJa4d pPE3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISTh LEJICHANPABIECHHBIA MMOUCK IEPEHOCa CPEACTB U CHOCOOOB
NeICTBUS B MPOPECCUOHAIBHYIO CPEAY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M NPAKTHUECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE€ UJEH, MPEJIaraTb OpUTrMHAIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 337a4H, JOIYCKAIOIINE albTEPHATUBHBIEC PELLICHUSI.

3) paboTa ¢ nunpopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAYYHO-TIONMYJSIPHOH JUTEpaType, OHOJOTMYECKHX CJIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEpHBIX 0a3ax AaHHbIX, B lHTepHeTe), aHanm3upoBath



UHPOPMAIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBICHHS, KPUTHUECKHA OLIEHUBAThH
€€ I0OCTOBEPHOCTb U HEMIPOTUBOPEYUBOCTH;

dbopMyIHpOBaTh 3aMpOChl U MPUMEHATH PA3ITUYHBIE METOJbI MPU TOUCKE U
otOope Omonornueckoi WHMOpPMAIUU, HEOOXOIUMOM NIJIsi BBITIOTHEHUS y4eOHBIX
3azay;

OpUOOpPETaTh OMBIT MCIOIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  TPEIACTaBICHUSA
Oouosorndyeckor uHpopmaruu (CxeMbl, TpapuKH, TUarpaMMbl, TaOJUIIbI, PUCYHKU
" Apyroe);

UCIIONb30BaTh HAy4YHBIM SA3BIK B KayecTBE CpeACTBa MNpu padoTe ¢
OMOJIOrnyeckod HMHQPOpMalME: MPUMEHATh XUMHUYECKUE, (PU3HYECKHE U
MaTEeMaTUYECKUE 3HAKW WM CUMBOJIBL, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMUMBOJMYECKHME  CpEACTBa
HATJISTHOCTH;

BJAJIeTh ~ HABBIKAMH  pAacClO3HABaHUS W 3alUThl  WH(OpMAaIuH,
UHGOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSMM:

1) oOmenme:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4acTBOBATH
B JIMAJOre WIM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIHHO BBIMIOJHEHUS TMpeiaraeMomn
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
JUaora Wi JUCKYCCUN);

pacmo3HaBaTh HEBEpOAIbHBIE CpPEACTBA OOIICHMS, MMOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYyalluH,
YMETbh CMAT4aTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCO0aMU OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMepeHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU hopme GopMyITUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMATh U HCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHAMBUAYaJIbHOM
paboThI IPH peIIeHUN OUOIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJIEHCTBUS IIPH PEIICHNU y4eOHOM 3aauu;

BHIOMpAaTh TEMaTUKy W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YjeHa KOJIJIEKTHBA,;



OPUHUMATh L[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH WU
KOOPIMHUPOBATh JEUCTBUS MO €€ JTOCTMKEHHUIO: COCTaBIIATh IUIAH JIEWCTBUH,
pacupenensTh poi ¢ Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh Ppe3yJIbTaThl
COBMECTHOM padoTHl;

OLICHMBATh KA4e€CTBO CBOEro BKJIAJAa M KaXIOTO y4YaCTHUKA KOMAHJbI B
001Ul pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peajiaraTb HOBBIE TNPOEKTHI, OLEHHUBATh MAEU C IO3ULMHA HOBU3HBI,
OPWUTMHAIIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX
CUTYaIMSIX, TPOSABIISATH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHULIUATUBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PeryJasiTUBHBIMHU 1efiCTBUAMMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MNpPOOJIIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW II€JIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCMCTBMAX M MOCTYIIKax II0 OTHOLIECHMIO K JKMBOM IIPUPOJE,
CBOEMY 3JI0POBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JNEATENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO  COCTABJISITH  IUIAH  PEIICHHS NOpoOieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOUYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKU yueOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbBIX O0JIACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30OBaTENbHBIN H
KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJaJ€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YJIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUHN AJI OLUEHKU CHUTYyalluH, BhIOOpa
BEPHOI'O PEILIECHUS;

yMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO IIPUHUMATh PEUICHHA 110 HX
CHUKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSTENbHOCTH;

3) npuHATHE ce0s U APYTrHUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX NPH aHaIu3€ pe3yJbTaToB
NESTENbHOCTH;

NpU3HABAaTh CBOE MPABO U MPABO JIPYrUX Ha OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynpTaThl OocBoeHUsA MporpamMMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKJIIOUAOT crienuduyeckue 1 yueOHoro npeamera «buonorus
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI AEHCTBUN MO OCBOECHUIO, HHTEPIIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX Y4YEOHBIX CUTYyallUsiX, a TaKkKe B peaslbHBbIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenmerHble
pe3yNbTaThl MPEACTABICHBI IO TO1aM O0yUYEHUS.

[IpenmMeTHble pe3yabTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 10
Kj1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHUSl ECTECTBEHHbIX HayK, B (OPMHPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MHUpPa U HAy4HOI'O MHUPOBO33PEHMS, O BKJIAJE POCCUHCKUX WU
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTWH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JI0BEKA JUIsl pelICHUs dKU3HEHHBIX 33/1a4;

YMEHHUE pacKphIBaTh COJIEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB M IOHSITHM:
KU3Hb, KJI€TKa, OpraHu3M, MeTa0oiam3M (0oOMEH BEIIECTB M IpEeBpallleHue
SHEPruM), TOMEOCTa3 (CaMOpEryJsilts), YpOBHEBAs OpPraHU3alus JKUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKLKA), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHUE u3Jlaratb OWOJOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MYTallMOHHAs, LEHTpaJbHAs J0rMa MOJIEKYJsIpHON Owuonoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 €HTpax MHOrooOpasus u
MIPOUCXOXKJEHUS KyIbTypHbIX pacteHuii H. 1. BaBuiosa), onpenensTe rpaHullbl
UX IPUMEHUMOCTH K >KUBBIM CUCTEMAaM;

YMEHHE BIIAJETh METOJaMU HAYYHOT'O ITO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJIECHUM, OpPraHM3alus W MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHE IOJyYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSITHUH, TEOPUM M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M MPEBPALCHUS SHEPTHHM B KIETKE, (OTOCUHTE3A,
IUIACTUYECKOI0 M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo03a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHMs, WHIUBUAYAIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTr€HE3);

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUMN, NIl MPUHATHUS MPAKTUYECKUX PEUICHUI B MOBCEIHEBHON
KHU3HU C LeIbl0 oOecriedeHuss 0e30IacHOCTH CBOETO 3/J0pPOBbs U 3/10pPOBbSA
OKPYXAaIOILUX JIOAEH, COOMI0IEHHSI HOPM I'PaMOTHOIO TIOBEIEHUS B OKPYXKarOILIEn
MPUPOAHONA Cpele, MOHUMaHuE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW  OHMOJOrMU  H OMOTEXHOJOTUA I PalMOHAIBHOIO
OPUPOJOTONb30BaHMS;

YMEHHE peuiaTh JJIEMEHTAapHble TIEHEeTHYEeCKHE 3aJaud Ha MOHO- H
TUTHOpUAHOE CKpEIIMBAaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBIATh CXEMbI
MOHOTHOPUIHOTO CKPEILIMBAHMS ISl NPECKa3aHusl HACJeOBaHUs MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINONHATH JIA0OPATOPHBIE W TPAaKTUYECKHe pPabOThl, COOIIOIATH
npaBuiIa MpU padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 00OPYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHHBATh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTMYECKOI0  COJEP)KAaHMS, BKJIIOYAIONIYI0 IICEBJOHAy4YHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIpHBIE
MaTepuaibl), 3TUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUN B OMONIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCBMEHHBIE M YCTHBIE COOOLICHMS,
000011asi OMOIOrHYECKYI0 MH(POPMAIMIO M3 HECKOIbKUX HCTOYHHMKOB, T'PAaMOTHO
WCITIOJIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buomorus» ¢ 11
Kaacce TOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJIOTHUU B CUCTEME HAyYHOIO
3HAHUSI E€CTECTBEHHBIX HAayK, B (OPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUMCKUX M
3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OHOJOrMM, (PYHKIMOHAIbHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHMs] )KU3HEHHBIX 33]1a4;

YMEHHUE pacCKpbIBaTh COJEpKaHUE OWOIOrMYECKMX TEPMHUHOB M MOHSITHI:
BH/JI, TOMYJISALMS, T€HODOH/, IBOIIONMS, ABUKYIIUE CWIbl ((PAKTOPBI) IBOJIIOIUH,
IPUCIIOCOOJIEHHOCTh OPTraHW3MOB, BHJ000pa30BaHUE, HKOJIOTMUYECKUE (DAKTOPBHI,



DKOCHCTEMA, TMPOJYIEHTH, KOHCYMEHTBI, PEAYLEHThl, IEeNH  MUTaAHUs,
AKOJIOTHYECKas upamMua, Ouoreolenos, ouocdepa;

yMEHUE u3JIaraTh OWOJIOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonacrtsa K. M. bapa, depenoBaHus riIaBHBIX HallpaBiICHUN M
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnaackoro),
OTPEAENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIaJIETh METOJJAMH HAYyYHOTO ITO3HAHMS B OMOJIOTUU: HAOJIIOEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY MCCIEIyEeMbIMH BEJMYUHAMHU, OOBSCHEHHE IMOIYYECHHBIX
pEe3yJAbTATOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJIOTMYECKHX
OOBEKTOB: BHUJOB, TMOMYJSIHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoneHO30B U 3KOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEWCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHuW3Mbl, IEpeHoca
BEIIECTB M TOTOKAa HHEPrUM B DSKOCHUCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCHCTEMax CBOEW MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATh MOJyYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHUM, JJISl NPUHATHSA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C Leblo oOecrieueHuss 0e30macHOCTH CBOETO 3/J0pPOBbS U 3/10pPOBbS
OKpPYXAaIOIUX JIOAEH, COOMI0IEHHSI HOPM IPaMOTHOI'O TIOBEIEHUS B OKPYXKAIOLIEH
MPUPOAHON cpese, MOHUMaHue HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAllMOHATILHOTO MTPUPOAOTIOIH30BaHMUS;

yMEHHUE peliaTh dJIeMEHTAapHbIC OMOJOTUYECKUE 3a/1aul, COCTABJISTh CXEMBI
MepeHoca BEIIeCTB U SHEPTUH B HKOCHUCTEMaxX (LIeH MUTaHuUs);

YMEHHUE BBINONHATh JTA0OPATOPHbIE M TIpaKTUYECKUe padoThl, COOII0IATh
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPHUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
pPa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(POpPMALIUU, HAYYHO-IOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  IJ00albHBIE  DKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast 6MoIOrnYecKyt0 MHGOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nudposbie
Ne n/mm P Konrpoasusie  IIpakruueckue (1dpp )
NMPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
bu6nuorexa LIOK
! buonorns kax nayxa 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEIE cCUCTEMEI U UX OpraHu3aIusd 1 bubmmorexa [OK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOCHUE KIICTKU 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 XK 6
HSHCACATCILHOCTD KICTKH https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHNE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bu6nnoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTS M N3MEHUYUBOCTD 2 15 bubmuorexa [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OHMOTEXHOJIOTUHI https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
bubmnorexa IHOK
I IBOMOIHONRAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnmnorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 0 " 5 1 butmmoreka [IOK
PTAHMSMBL 1 OKPYKAIOMIa cpeid https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 CooO1iecTBa 1 9KOJIOTHUECKHUE CUCTEMBI 9 hitps-//m.cdsoo.ru/ 741 cc74
butmmoreka [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 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 IINTIAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacos JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero H3y4YeHusi  o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS JKUBOW IPHUPOIBI.
[paktuyeckas padora Ne 1
2 «Mcnonp3oBanue pa3nuUHbIX | 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863¢6122
METOJI0B IPU U3Y4YEHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buosiornueckue cuCTEMBI, IPOLIECCHI 1 bu6mmoreka [HIOK
U UX U3y4EHHUE https://m.edso0.ru/863e6564
4 XWUMUYECKUH cOCTaB KJIeTKU. Boga u 1 bubmuorexa [IOK
MHUHEpAJIbHBIE COIN https://m.edsoo.1u/863e674¢
bubmoreka [IOK
5 b .C 0 1
CITKH. LOCTaB M CTPOCHHE DEJIKOB https://m.eds00.1u/863e6b72
depMeHTHI — OHOJIOTHYECKUE
KaTaym3aTopskl. JJabopartopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bu6mmoreka [IOK
KaTaJUTUYECKON aKTUBHOCTH ) https://m.edso0.1u/863e6b72
(hepMeHTOB (Ha IpUMEpPe aMHJIa3bl
WJTU KaTajiasbl)»
b K
7 VYriaeBonsl. JIunuael 1 nomorexa O

https://m.eds00.1u/863e¢6870



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

but6mmoreka [IOK

8 HyxennoBeie Kneiorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust u METObI U3y4YECHUS bu6nuorexa [IOK
kietku. Knetounas teopust https://m.edsoo.ru/863e6e88
10 Kitetka kak nemnoctHas xuBas
cucreMa
CrpoeHnue 3yKapuOTHYECKON KIETKH.
JIaGopatopHas paborta Ne 2
«M3ydeHne cTpoeHus KIETOK bu6mmoreka [IOK
11 pacTeHHi, ’KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo0.ru/863e6f10
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax 1 ux
ONHICaHUE»
but6mmoreka [IOK
12 OOMeH BelecTB Uil MeTaboJIn3M hitps-//m.cdsoo.r/863¢766¢
bubmoreka [IOK
13 ®doTtocunTe3. XEMOCHUHTES hitps://m.cds00.rw/863e7cO8
. but6mmoreka [IOK
14 DHepretuteckuii 00Men https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KIETKH. [leneHue
KJIeTku. Muro3. JlaboparopHas
15 pabota Ne 3 «HabmroneHue MuTo3a B 0.5 Eubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax
16 buocunres 6enka. Peakimst but6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
but6mmoreka [IOK
17 Tpancasuus — Guocntes benka https://m.edsoo.ru/863e796¢
18 Hexnerounslie ¢GopMbl )KU3HU — bubnuorexa LIOK



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

BUPYCHI

https://m.edso00.ru/863e7540

bubmmoreka [IOK

19 @OpMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831¢e
but6mmoreka [JOK

20 Meii

enos https://m.edsoo.ru/863¢7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JIaGopatopHas pabora Ne 4 0.5 bu6muoreka [IOK
«M3yueHne cTpoeHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” NupuBunyansHOE pa3BUTHE bubmuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo0.ru/863e8436
7 I'enetnika — Hayka o bu6mmoteka [IOK
HACJIEACTBEHHOCTH U U3BMEHYUBOCTH https://m.edso0o.ru/863e86{2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa HOK
P ] pHa https://m.eds00.ru/863e8878
CKpEIIMBAHHE
UTHOpUIHOE CKpeIMBaHue. 3aKOH
25 feBaBI/IF()JI/If\[/IOFO Hiﬂf OBaHMUS Bubmmorexa [IOK
a https://m.edsoo.ru/863e89a4
TIPU3HAKOB
CuermuieHHOE HacleJ0BaHUE
npu3HakoB. JlabopaTopHas pabora
2% Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO ’ https://m.eds00.1u/863e8c60
CKpeIIuBaHusl y Ap030( bl HA
TOTOBBIX MUKPOIIpENapaTax
27 I'enetuka nosa. HacnenoBanue bubmuorexa [IOK



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

IIPHU3HAKOB, CHUCIUICHHBIX C ITI0OJIOM

https://m.edso00.ru/863e8c60

N3menuuBocts. Henaciaencreennas
M3MEHUYUBOCTh. JlabopaTopHas

73 pabota Ne 6. N3zyuenue ) 0.5 bu6muoreka [IOK
MOAU(GUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psifa 1
BAPUALIMOHHON KPUBOM»

HacnenctBenHast ”3MEHYMBOCTD.

29 JlaboparopHnas pabota Ne 7. ) 0.5 bu6nmoreka [JOK
«AHanu3 MyTauui y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax»

30 I'eneTuka yenoBeka 1 Bubmmorexa [IOK

https://m.edsoo.ru/863e8d78
Peseprubiil ypok. O60011eHuE 110

31 teMe «HacnencrBeHHOCTD U 1

HW3MEHYMBOCTH OPTaHU3MOB)
but6mmoreka [JOK

32 (Cenekuits Kak HayKa i mpolece 1 https://m.edsoo.1u/863e9214

1 MeTobl U JOCTHXKEHUS CEJICKIINHT 1 bubmuoreka [JOK
pacTeHUl U KUBOTHBIX https://m.edsoo.1u/863e9214

34 buorexHonorus kak orpacib ) bubnuorexa [JOK
NPOU3BOJICTBA https://m.edso00.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



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 KIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoasnbie | IlpakTnueckue A dp
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUS 1 bubmmorexa OK
I A ya https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus NpeacTaBiIeHUun ) bubmuoreka [IOK
00 3BOJTIOIINHT https://m.eds00.1u/863e¢9570
but6mmoreka [IOK
3 M 1
HKPOIBOIIOTHA https://m.edsoo.ru/863e9cle
[Nomymsiiust Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 JlaboparopHnas padota Ne 1 1 0.5 Bubmroreia LIOK
patopras p ) ) https://m.eds00.1u/863e¢99c6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBuokyiue cusbl (3J1IeMEeHTapHbIe 1 bu6mmnoreka [IOK
(haxTOpHI) SBOTIOLNH https://m.edsoo.ru/863¢9da4
bubmmoreka [IOK
6 E it 0TO 1
CTECTBEHHBIN 0TOOpP U er0 PopMBI hitps:/m.odsoo.r/863¢9ed0
Pe3ynbTathl 5BOMIOIMY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
. BUI000pazoBanue. JlabopaTopHas 1 0.5 bu6mmoreka [IOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
g Hanpasnenus u nytu 1 bu6nuorexa [IOK

MaKpO3BOJIIOIHUN

https://m.edsoo.ru/863e9¢cle



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

9 HeobOpatumocTs 3BOIIONINN
10 Ucropust xu3Hu Ha 3eMiie U METObI
€€ u3yyeHus
1 ['unoTte3bl NPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3paMm 1 bu6mmoreka [IOK
epuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl HBOITIOLUN
pPacTUTEITHHOTO U )KHBOTHOT'O MHPA.
13 [IpaxTrueckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3ydyeHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIASIX)
14 CoBpeMeHHas cuctema bu6mmoteka [IOK
OPraHUYECKOTO MUpa https://m.edsoo.ru/863ca48e
15 DBOJTIOIHS YeJI0BEKa (AaHTPOIIOTEHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBwwxyuie cuibl ((hakTopsl) bu6nuorexa [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIOLNH
YyeJI0BeKa
13 YenoBeueckue pachl U IPUPOIHBIE bu6mmoreka [IOK
ajanTanyy 4yeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O600111€HNE 10
19 Teme «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJIorus Kak HayKa
21 Cpenbl 00UTaHUS U SKOJIOTHYECKHE but6mmoreka [IOK



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

(haxTophI

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

AbGuotudeckue GpakTopsbl.
JlaboparopHnas pabota Ne 3.
«Mopdonoruueckue 0COOCHHOCTH

. but6mmoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburtanusy. JlabopaTopHas paboTa
Ne 4. «Bnausinue cBeta Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
but6mmoreka [IOK
23 brotmieckue pakToper https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKU
nonymsiiun. [IpakTudeckas padora
24 Ne 2 «IToncuéT mIOTHOCTH 0.5
MOMYJISIIUM pa3HbIX BUIOB
pacTteHuin»
75 Coob1ecTBa OpraHu3MoB — bu6muoreka [IOK
OHOLIEHO3 https://m.eds00.1u/863eb46a
26 DKOJOTHYECKHE CUCTEMBI bubmuorexa [IOK
(3x0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE IOKA3aTeNId SKOCUCTEMBI.
27 DKOJOTUYECKUE MTUPAMUIBI. Eubmorexa HOK
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [Ipupoansie 3K0CHCTEMBI
29 AHTPONOre€HHbIE YKOCUCTEMBI
30 buochepa — rnobanpHas bu6mmnoreka [IOK
JKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnuorexa [JOK

ouochepsl

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 UYenoseuecTBo B Onochepe 3emin 1
13 CocymiecTBoBaHUE TPUPOIBI U | bu6mmoteka [IOK
YEJI0BEUYECTBA https://m.edsoo.ru/863ebale
PesepBHrlit ypok. O60011IeHIE TEMBI
34 «Co0011ecTBa M SKOJIOTHYECKHUE 1
CHUCTEMBI
OBLIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






