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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHYECKYIO0 OCHOBY JUJIS
OTIPEJICNICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJAEpPNKAHUS Y4eOHOro MpeameTa
«buonorusa» cocraBwim: KoHuenryanbHsle mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJEep)KaHus, pe3yJbTaToB OO0ydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX IENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpaszoBanusi B Poccuiickoit ®enepanuu, a Takxke MOJOKEHUS O
cneuuduke OMoIoruy, €€ 3HaUeHUU B MMO3HAHUH KUBOUW MPUPOJIBI U 0OeCTIeYeHUH
CYLIECTBOBAHMS 4Yel0BeUeCKOro oOuiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpeieTICHbl OCHOBHBIE (DYHKIIMU MIPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T TpEACTaBICHHE O ILeisIX, 00 oOuei
CTpaTerud OOyYeHHs, BOCIHTAHUS W Pa3BUTHA OOYYAIOIIUXCS CpPEACTBAMHU
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
COJEp’KaHUE, €ro CTPYKTypy, paclpeleieHue [0 pa3felaM U TeMaM,
PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYEHHs] yUeOHOro Marepuaia ¢ yuyéToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIbLHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaroImmnXCsl.

B mporpamMe 1o OuoOIOTMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (GOPMHPOBAHUU OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHLHOMN
JeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmUXcs MO0 OCBOEHUIO COJIEpKaHUS
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
OPUHLIMI TPEEMCTBEHHOCTH B H3Yy4YeHMHM Ouonoruu, Ojarojaps uyemMy B HeEH
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUN, CBSI3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALNN JIMYHOCTH, SKOJIOTHYECKOTO MBIIICHHUS, IPEACTABICHUI O 310pPOBOM
oOpasze KU3HU U OEpexKHbIM OTHOIIEHUEM K OKPYXKaIoIIeil MpUPOIHON cpele.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHi, a Takke 3HaHUU O
CTPOEHUU KUBBIX CHCTEM Pa3HOI'0 PAaHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YJIEJI€HO BHUMAaHHE HCIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HU JUIsI PEIICHUS TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJe: NPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIHMKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJeCO00pa3HOro TOBEIEHUS B OKpYy)Karolledl MNpUpOJHON cpene, aHaiu3a
BJIMSTHUST XO3SUCTBEHHOW JAESITETHHOCTH YEJIOBEKa Ha COCTOSHHUE MPHUPOAHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKIAJHON HANPaBIEHHOCTH
ydeOHOro mpenMera «buoorus» MmpoauKTOBaHO HEOOXOJIMMOCTBIO 00CCIICUCHUS



YCIIOBUH JIJIsl PEIICHUsI OJTHOM M3 aKTyalIbHBIX 3aja4 IIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeanonaraet (HOPpMUPOBAHHE Yy  OOy4arOMUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K HM3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYArOMIMXCS TPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, pacIIUpseT U 000OUIaeT 3HAHUSA O KUBOM NpHUpOJE, €€
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alldd U 3BOJIOLUHU, CO3AaET
yCIIOBUSL  JJIsA: TIO3HAHWS  3aKOHOB  JKMBOM  mpupoisl, (OpMUPOBAHUS
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 U Oe3omacHoro obOpasa
KHU3HHU, SKOJIOTHUECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K XUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337a4  CpeJHero  oOmero  o0pa3oBaHUs,  COLUAIU3ALMU
oOyuaromuxcs. M3ydyenne 6monmorun odecrneynBaeT yciaoBus Uil (pOpMUPOBaHUS
WHTEJUICKTYaIIbHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHa3HAYEHMHM y4eOHOro IpeaMera
«buosorusi» COCTaBUIM OCHOBY JMJid ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpUPOBAaHUIO €r0 COJAEpKAaHMS, IMPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTUH.

Ot60p coxepxanus yueOHoro mpenmera «buomorusi» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYalOIIUeCs] TOJKHBI OCBOUTH 3HAHHUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus o0OmIEeH KyJIbTYpHl, ONPEICNAIONINE aJeKBaTHOE IOBEICHHUE
YeJIOBeKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U TPAKTUYECKON AesitenbHOCTU. Oco00€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJICP KaHUS, KOTOPHIE CITy»aT OCHOBOU it POpMHUpPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOMIMX  TI'yMaHHW3alUd
OMOoIOTHYECKOTO 00pa30BaHMS.

CTpyKTypHpoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuajsa B IMPOTrpaMMe [0
OMOJIOTUM OCYIIECTBICEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOU MPHUPOBI, O €€ YPOBHEBOW OpPraHU3AlNU U
IBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BbIJIEJICHBI CIIEAYIOIINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHu3Mm Kak



ouosiornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

[lens usyuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbLHON
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUU
UCIIOJIB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buonorus» Ha 6a3zoBom
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINUX 3a]1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOpHsX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOU
Uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAY4YHOTO MO3HAHMS, CTPOSHUH, MHOTO0OOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alliy, BbIAAIOIINUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTEIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHajin3a JaHHBIX O MyTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UJEH M TOJIXOJOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTaHOBJICHHE Yy oOydaroummxcss oO0mel KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, PA3BUTHE YMEHHUU OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, IMOJYYEHHBIX MpPHU
H3YYCHHUH OMOJIOTHH;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOI0 OTHOIICHUS K HEl, COOII0IEHHUS STUYECKHUX
HOPM IIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KyJIbTYpHI, J1sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKH TIOCJICACTBUNA CBOEH JICATEIILHOCTH M0 OTHOIICHUIO K OKPYXaIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COONIOACHHE Mep MNPO(PUIaKTUKA
3a00J1eBaHMI.

B cucreme cpeanero oOmiero oOpaszoBanusi «buonorus», uzydaemass Ha
0a30BOM ypOBHE, SBISIETCS 00S3aTE€NbHBIM YUYE€OHBIM MPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBeHHO-HAYUHbIE MPEIMETHI.



st uzyuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEJHETO 00IIero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 Jac B Henenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusocoueit, STUKON, SCTETUKON U MPaBOM.
Ponr Ouosorun B (OpMUPOBAaHWU COBPEMEHHON HAy4YHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MEpeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonp3oBaHWE pa3IUYHBIX METOIOB IPHU
U3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3zHOoOOpasue. YPOBHU OpPraHU3alMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKH ), OMOC(EpPHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD.

Oo6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHYECKOI0 OajiaHca.

benku. CoctaB u cTpoeHre 0eTKOB. AMUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
He3aMeHnMBbIE M 3aMEHMMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAs, BTOpUYHAS, TPETUYHAS U
YETBEPTUYHASl CTPYKTypa). XUMHUYECKHME CBOilcTBa OenkoB. buonornuyeckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiormdyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crnenuguaaocts. KodepmenTsl. BuramuHBL
OTnunuuns pepMEeHTOB OT HEOPTAHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuibpl  (caxaposa, JakTo3a) W mosMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEeJUII0103a). bruonornyeckne GyHKIMM yTII1€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobHbie  cBoicTBa. buonornmueckne @yHkumm nunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JIUMHUI0B KaK UCTOUHUKOB SHEPTHUHU.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIETKH.

Knerka kak 1enoctHas >kuBass cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHYyTasi Hapy>kHas memOpana, monekyibl JIHK kak remetuueckmii ammapar,
cUCTeMa CUHTe3a OeJKa.

Tunel KJIETOK: JyKapuoTHuecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHUsI TPOKapuoTHYecKON kieTku. Knerounas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUS PACTUTEIBHOM, JKUBOTHOW U
rpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIMKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u PyHkiuu. [{utomnnasma u eé
opraouibl. OgHomeMOpannble opraHounbl kiuetku: OIIC, ammapat Tonbixw,
I30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIIACTUIBI.
[TpoucxokneHne MUTOXOHApWN u TactTua. Bumel tmactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus .

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KAapHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmuupbl u cxembl: «llepuognyeckas TabauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BO/Ib», «brocunTes 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne MoyeKyJibl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKUY,
«CTpoeHue sizipa KIETKN», « Y TIEeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HAOJIOICHUM, H3MEPEHMI, SKCIEPUMEHTOB, MUKpPONpPENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaTIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HMX
OMHUCAHUE.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poip 3aKOHOB COXpaHEHHs BEIIECTB W DHEPrUM B IMOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Ponb dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTH hOoTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a NIJIsl KU3HU
Ha 3emie. Bausaue yciaoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKW3HU Ha 3eMJIe.

OHepreTudeckuii oOMeH B KieTke. PaciierieHue BelIECTB, BBIJICICHHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIJIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonu3. bpoxkenne um ero Buabl. KucnopoaHOE OKHUCIEHWE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHnue. D¢ HeKTUBHOCTH
HHEPreTUYecKoro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JHK.
Peanuzammsi reHeTHdecko uH(OpMaAnM B KIETKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuusa — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkierounsle popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKH3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
BUpycamu. Bupyc mmmynozaepuuura yenoseka (BMY) — Bo3Oymutens CIIM/a.



OOpatHasg  TpaHCKpuIlUusg, peBepraza W uHTerpaza. llpodunakruka
pacIpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnumel u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oomen», «Xmopomtact», «Dorocunres», «Ctpoenue JIHK»,
«CTpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3zHeHHbIH nukin Bupyca CIIN/]a,
oaxtepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanuun «Yasoenue IHK u Tpanckpumnius»,
«buocunres 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipoueccol, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIurmionaHeli W TalUIOMAHBIK ~ XpPOMOCOMHBIE  HAOOphl.  XpOMAaTHIBI.
[{uTtonoruueckue OCHOBBbI PA3MHOKEHHSI U  WHIUMBHAYaJIbHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knerkn — muto3. Cragum muto3a. IIpoueccsl, npoucxondmue Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

®opMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buapl Oecrnosiaoro
Pa3sMHOXKEHUSA: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- WU MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VIcKyccTBeHHOE KIIOHHpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE VISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meno3za. IIpoueccsl, MpoUCXOndIlINe Ha CTagusAX Meio3a.
[loBenenne xpomocoM B Meio3e. KpoccuHrosep. buosormyeckuii cMmbici U
3HAYEHUE Meno3a.

['ameTtorene3 — mnpouecc 00pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHuE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMaTOre€He3 M OBOIEHES3.
OcoOeHHOCTH CTpOeHUs SULEKJIETOK M crepMaro3ouoB. OIUIoA0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisuus, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumsl
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kinetku Oakrepuity, «CTpOeHUE TIOJNIOBBIX KIETOK),
«Ctpoenue xpomocoMbl», «Knerounbiit mukin», «Pemnmukamus JJHK», «Mutos»,
«Metiosy, «IIpsiMmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MIeKONMUTAOIINX U
4eJ0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMato3ouibl
MJICKOMUTAIOIIETO», «ANIEKIeTKAa MIICKOMUTAIIEro», «KapuokuHes B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJeNb-alIuiuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenaparaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS ITOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiam poccHiCKUX M 3apyOeiHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKH. MeETOoNbl TEHETUKH (THUOPHUI0JIOTHYECKUM,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETUUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUsA. [ eHeTu4YecKas CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €AMHO-00pa3usi THUOPUIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTudyeckue  OCHOBBI  JTUTHOPUAHOTO  CKpEIIMBAHUSA.
AHanu3upytollee ckpenpanue. Mcnoap30BaHre aHATU3UPYIOLIETO CKPEIIUBAHUS
TS OTIpEIeSIeHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CUECIUICHHOMY HACJIEJOBAaHHUIO FeHOB. HapylieHne cueruieHusi reHOB B Pe3yJbTare
KPOCCUHIOBEpA.

XPpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XxpomMocoMbl. ['omoramernele M rereporaMeTrHsle OpraHusmbl. HaciienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  U3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psiJl U BapualluOHHASI KPUBAS.
Hopma peakumu npuszHaka. KoauyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U KX
HOopMa peakuuu. CBoHcTBa MOAU(PUKAIIMOHHON U3MEHUYMBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTb. Melo3 W TMOJOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanuys myTanuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluidi. MyTareHHbIe (GaKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIoBeKa: reHeaJornuecKuil, OJIM3HEIOBLIN, IIUTOTCHETHYECKHUI, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[11P-ananu3a. HacnenacTtBeHHble 3a00JeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HH C HACJIEICTBEHHOW MPEepacroyiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHepatuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHMNBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPO(PIIAKTUKA U JICUCHUS TeHETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKHU B MIPEJOTBPAIICHUH 1 JICUEHUU TeHETUUECKUX 3a001eBaHUi YelloBeKa.

JlemoHcTpanum:

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

Tabmuubr  u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
IUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOT€HETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHUE,
«llutonornueckue OCHOBBI JTUTUOPUTHOTO CKpELIMBaHUA, «Metio3y,
«B3anMonencTBue aJUICNIBHBIX TE€HOB», «['eHeTMyeckue KapTbl paCTEHUM,
JKUBOTHBIX W 4eJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KapuoTumbl 4eloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukamonHas W3MEHUYUMBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrnka rpynn KpoBm», « MyTallnoHHAs U3MEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmnkanun «MoOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonnoe nomuHupoBaHuey, «JurubpunHoe ckpenuBanue», «llepexpéct



XpOMOCOM», MHKpPOCKOII M MHKpompenapaT «Jlpo3zodpuna» (Hopma, MyTaluu
(GbOpMBI KPBUTBEB M OKPACKH TeJa), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHas pabora No 5. «V3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3ydeHne MoaupUKAIIMOHHON W3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALIMOHHON KPUBOM.

Jlabopatopuas pabora Ne 7. «AHamM3 MyTanuid y JIpo30(QHIbl HA TOTOBBIX
MHUKpPOITpEnapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIIEKIUU U JIOMECTUKALIUS.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOHMCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CoprT,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METOJIbI CeIeKIUU. MacCOBBIM U MHANBUIYAJIbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIum3KopoacTBEHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHusA. CKpelMBaHWE YWCTHIX JIUHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUIAMHT.
OtpanénHas rtulOpuauzauusa U €€ ycnexu. HCKycCTBEHHBId MyTareHes |
MOJIYyYEHUE TONMUIUIONAOB. JlOCTMKEHHUS CENEKIMA PACTEHHH, >XUBOTHBIX H
MHUKPOOPTraHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3nanusi pexkomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHKeHepus. Kierounsle KynbTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KionupoBaHue BBICOKOIIPOAYKTUBHBIX CEJIIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkojoruueckue W dtudyeckue  npoomembl. I'MO - reHermyecku
MOIU(MUITIPOBAHHBIE OPTraHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ©. BanoBay,
«[lomummongus», «OO0beKThI OWoOTexHONOTHH», «KileTouHbIe KyJIbTYpHI |
KJIOHUpOBaHHEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBO U paznuuue payH u ¢hjaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3NHUUig HMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJOTHYHBIC, aHAJIOTUYHbBIC,
pYyAMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTel Yy Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
JapBUHU3MA. J[BWOKyIIME CHUJIbI HBONIONMU BUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JIBrxymue cuiibl ((pakTopbl) 3BOJMIOLMH BUAOB B Ipupoae. MyTalmOHHBINA
npolecc M KOMOWHATHBHAas M3MEHUYMBOCTb. [lomyJsliMOHHBIE BOJHBI U Jpeild
reHoB. M301us 1 MUTpanus.

EctecTBenHbIii 0TOOp — HampaBisomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOODA.

[IpucnocoOieHHOCTh OpraHU3MOB KakK pe3yJbTaT 3Bojtouuu. [Ipumepst
IpPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMop(03bl U UIHO-aAANTALMH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHasl, napasuiesibHas. HeoOpatuMocTh 3BOIIOLUY.

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHbBIX NpelnkoB. IIporpeccupyronias
crieruanu3anus. AJanTuBHas paauarus.

JleMmoHCcTpanuu:



[Toptpetsr: K. JIunuein, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkensb, @. Mromiep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoprObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOroodpasne COpToB pPACTEHHID,
«MuorooOpazue  mopon  KuBOTHBIX»,  «[lomymsauum»,  «MyTanuonHas
U3MEHYUBOCTHY, «ApoMopdo3bl», «Uanoanantauumny, «OOmas aereHepanus,
«/IBmkymue cunbl 3Bofrouun», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsunay, «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTMUYECKOE BUI000pa30BAHUE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKPACKH,
HA0Op IUIOMOB M CeMsiH, KoyuteKiusi «[Ipumepsl 3anuTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHHUE TOJTOBHOI'O MO3Ta NO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, KoJUeKus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX U pacTeHui», wmojens anmmmkanus «llepexpéct
XpOMOCOM», BiaxHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLWIKW», MUKpornpenapaT «/po3oduna» (Hopma, myTanuu (GopMbl KPbUILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE )KU3HU Ha 3em.Ie.

JloHay4dHbBIE TPEACTABICHHUS O 3apOXKICHUU XKWU3HUA. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XUMHUYECKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBLHOE TTOATBEPKICHNE XUMUUECKON IBOIOIMU. HavanbHbie STanbl
ounonornyecko »Bomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KJIETKM W HX HBOIIOIUA.
DopMUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xxu3Hu Ha 3emuie 1o 3paMm u nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ NepUOAbl: KEeMOPUMCKUIA,
OpPJIOBUKCKHH, CUITyPUNUCKHU, IEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3olickas »3pa W €€ TMepuoapl: IMMAJCOr€HOBBIA, HEOTCHOBBINH,
aAHTPONOTECHOBBIN.



XapakTepucTuka KJIMMaTa U reojJoruyeckux mpoiieccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIIBHOTO W JKHBOTHOTO MHpa. Apomop}o3bl y pacTeHHl u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MHUpa Kak oOTpaxkeHue dBoJtonud. (OCHOBHBIC
CUCTEMATHYECKUE IPYMITbl OPraHU3MOB.

DBOJIOLHUS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. Pa3Burue npeacraBieHui o
IPOUCXOXKJIEHUH uenoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxoacrBa u
pa3nuuurs YeI0BeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIUM TPyda, MBIIILJICHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpaIoNUTEKH, YenoBek
yMenbld, Yemoek mnpsaMoxoasmui, YenoBek HeaHAEpTAIbCKUM, UYenoek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY I

Yemoseueckue packl. OCHOBHbIE  OONbIIME  pachkl:  €BPOIEOWTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioOMJHAs  (PKBATOpUAJIbHASs),  MOHTOJIOMIHAs
(a3maTcko-amepukaHnckasi).  YepTsl  MPUCIOCOONEHHOCTH  TMpEJCTaBUTENCH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUA. ENMHCTBO yeI0oBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3BuTHe
opraHuueckoro wmupa», «PactutenpHas kieTka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «COBpeMEHHas CHCTeMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJIOBeKay», «/lpeBHenune moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JTI0/IN», «YeroBeyecKue pach».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTpPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUST KAaMEHHBIX OpYyJIud TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pybuna, ckpebna), TeoxpoHoyoruueckass Ta0iauna, KoJulekuus «Dopmbl
COXPAHHOCTU UCKOTIAEMbIX >KUBOTHBIX M PACTCHUI.

JlabopaTopHblie U NpakTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «3y4ueHue UCKOMAEMbIX OCTAaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUICKLIHSX).



OKcKypeust «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HayYHBIN WIK KpaeBeIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaIasi cpeaa.

DKoJIOTHus KaK HayKa. 3aJaud U pa3feibl SKOJIOTUUA. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBAHUM. DKOJOTUUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUST OPraHW3MOB: BOJIHAS, HAa3eMHO-BO3YyIIHAs, TTOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abuoTnyeckue, OHMOTHYECKHE M AaHTPOIOTeHHbIE. JIeHCTBHE HKOJOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBHUU:
KOHKYPEHIUsI, XUIHUYECTBO, cUMON03 U ero ¢opmel. [lapasutusm, koonepamus,
MyTyalau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIHU3M,
HeWTpanu3M. 3HadueHHe OWOTHYECKUX B3aUMOJCHCTBUH [UJII CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE IOKa3aTeln
MONYJISIUUN: YUCJIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuubl u cxembl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmymsiiun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU TOMYJISnu HHPy30puu-TyPenbrny, «[lumesbie nemm.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTISAIIANA Pa3HBIX BUIOB
pacTeHUI».

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

CooOmecTtBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomuaantel. CBs3u B
OuoIIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreoneHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLICHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [IWIeBble 1LIEMM U CETH.
OcCHOBHbIE TIOKa3aTeJId SKOCUCTEMBbI: OHOMacca, MNPOAYKLUHA. DKOJIOTUYECKHUE
nupamMuibl: MPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe u Xx03siCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak (akTop ycroilunBoctd 3KocucreM. CoxpaHeHHe
OMOJIOrMYECKOro pasHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouochepnr. XKuBoe BemecTBO U ero ¢yHkmuu. OcobeHHOCTH Onochepbl Kak
rJ100aIbHOM 3KOcHCTeMBbl. JlMHaMHMueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOTCOXUMUYECKHE IMKIIBI 3JIEMEHTOB (yIaepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Orochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHs B Orocdepe.
['moGanbpHbIE IKOIOTHYECKUE TTPOOIEMBL.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEYECTBRA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOPABJIEHUS MPUPOJHBIMU pPECypcaMHM MW HMX HCHONb30BaHuE. JlocTmkeHus
OMOJIOTUY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llnmesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmu nutanusy, «IKOIOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTrO  Jjeca», «buoneHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUSA HA  NOPUPOAY», «BaxkHeWmMe HCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BoA», «[louBa — BaxkHelIIas cocTaBisiolas
onocheprr», «DakTopsl Aerpaganuu mouBy», «llapHuKoBEIl dhderT», «DakTopbl
PaIMOaKTUBHOTO 3arpsizHeHus Ouocdepsl», «OO0mas crpykrypa Ouocdeps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopoT yriepoaa B ouocdepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmaukanus «TUnuuHble OHOLEHO3BD», TepOapuii
«PacturenbHbIe COOOIIECTBAY, KOJUIEKINH «bHolieH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TrepOapuu W KOJJIEKIMM pAacTEHUH U
YKUBOTHBIX, MPUHAMJIEKANIME K Pa3HBIM 3KOJOTMYECKHM TpylnaM OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepauuu, H300paX€HUsT OXPaHIEMbIX BHJIOB
pPaCTEHHU U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOEHHUs OOy4YaloIMMHUCA TporpaMMm cpeaHero oOiiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UJAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENCNICHNI0, HaJM4yhue MOTHBalMM K  OOy4YeHHio  Ouojoruw,
[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAJAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS B CBOEHU
JEATENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS MHpeameTa «buonorus» AOCTUTAKTCA B
€AUHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJCHUS W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONICHHS K KYyJIbTYPHOMY HACIEIUIO U
TpaguUMsM MHOTOHallMOHalbHOro Hapoaa Poccuiickoii Penepanuu, Npupoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMbITA JIECITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAaIlpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'0 YJIeHA POCCUKMCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA M IIPaBOIOPSIIKA;

FOTOBHOCTb K COBMECTHON TBOPUYECKOW [ESITEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PENICHUH YYEOHBIX U MMO3HABATEJIbHBIX 3aJ1ay, BBITIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSAMHU U
COI[MAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBIIOJHEHUSA
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCIEAOBATEILCKUX 3a7ad, YBAKHUTECIBHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpe]
Ponunoil, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPOIIOE ¥ HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIIEAUIO U MAMSITHUKAM MPUPO/IBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWMOJOTHH, TOHUMAHHMS 3HAYCHUS OWOJIOTUM B TIO3HAHWU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUS,
OPHUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POAMUTENSAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TIPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOW MTPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLIMOHAJIBLHOIO0 0J1ArONOTyYHUsI:

MOHMMAHUE W peaju3anus 3J0pOBOTO H 0Oe3omacHOro oOpa3a JKHU3HU
(31opoBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysipHas ¢uznueckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K pa3InuHbIM cdepam npodhecCHOHANbHOU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH II€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB MW OICHKH WX BO3MOXKHBIX ITOCJICICTBHMA IS
OKPYXarUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHUECKHX MpoOJIeM W IMyTed HuX
peIIeHuS;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HaHMSIT M YMEHUS TMpPU PEIICHUH TNpo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJE,
HAIMPaBJICHHBIX HA COXpPAaHCHUE PABHOBECHS B DKOCHCTEMax, OXPaHy BHJIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIAT HX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATENbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B TMO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUECKOU
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE CHeUUPUKH OHOJOTMM KaK HAyKd, OCO3HaHUsA €€ poJu B
(GbopMUPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO
IpPEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE MPHUPOJIbI, YEJOBEKa U
oOlIeCTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpodsiem
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS pPAa3BUTHUS MEIULMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBI  Pa3BUTHS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
MOBBIIICHUS OO0IIel  KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

NOHMMAHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh MOJydYaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] Ha OCHOBE HAayuyHbIX (DaKTOB H
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIy4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
perieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO M HUCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0YyYaIOIIUXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus, SBJICHHE, IPOLECC,
cCUCTEeMa, HayuyHbI (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleIOBaHUe,  HaOJIOJIEHWe, HU3MEpPEHUEe, OKCIEPUMEHT U  JpYrux),
yYHUBEpCalbHblE Yy4yeOHbIe JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecrieuynBaroIIne dbopmupoBanue (GyHKIIMOHATIBLHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJH30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKAE 3HAHWS W YHUBEpPCaJIbHBIC YyYeOHBIE JCUCTBUS B
MO3HABATEILHOW U COLMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
o0pa3oBaHus JIOJHKHBI OTPAXKaTh:

OsJaaenue YHHUBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbLHBLIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHHMHM 3HAHWK TPUEMBI JIOTHYCCKOTO MBIIUICHUS
(amanuza, CUHTE3a, CpaBHEHHUS, KiIacCUPUKAIINN, 0000IIECHNS ), pACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIACIATh MX XapaKTepHBIC IMPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMH TIOHATHUSIMH ),

ONPENCIATh 1EIN JEATEIBHOCTH, 3ajaBas IapaMeTpbl W KPUTCPHH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTOCTABICHHBIMHU LIETISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKWBOW NPUPOJIBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SIBIICHUSX, (DOPMYJITUPOBATH BBIBOJIbI M 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CpeacTBa JUIST MpEeCTaBIICHUS
CYIIECTBEHHBIX CBSI3€H W OTHOIICHHWH B M3yYaeMbIX OMOJOTHMYECKHX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
nH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMbI C YYETOM aHaIM3a WMEIOIIMXCSA
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBHUE PE3yJIbTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIeI0BaTeIbCKHE AeliCTBHUS:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICSITCIHHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIPETAlHH, MPEeoOpa3OBaHUI0 M TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METOJAMU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JercTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeJyiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBapsX W
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIbHYIO  GOpMYy  MPEACTABICHHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpMylibl, aOOpeBUATypy, HOMEHKIATYPY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUSIMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE€ WM UCKYCCHM IO CYIIECTBY OOCYXmaemMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3MUIMH JPYTUX YYACTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMUA CIIOCOOAMHU OOIICHUS M B3aUMOJCUCTBHS, TTOHMMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacmpeiensaTh pojad ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBISABICHUS NPOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKHM B CBOMX JEHCTBHSX M MOCTYMKAax MO OTHOILICHHUIO K JKHBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENIBHYIO JESTEIbHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIUPOKOW HJPYAUIMU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BIAJE€Th HABBIKAMHM  TO3HABATENbHONM  pediekcud KaKk  OCO3HAHUs
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBbl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNUN U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX y4YEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosnoruedd. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTABICHBI IO F0/1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U IPEBpaIlCHUE
HHEPrum), TOMEOCTa3 (CaMOperyJssiluus), ypOBHEBask OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHNE (PENPOLYKIHSA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHasi,
MyTal[MOHHAs,, UEHTpaJibHasg JOrMa MOJEKYJSIpHOM Ouoisioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe TrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHKME MKUBBIX CHUCTEM, IPOLECCOB M SIBICHUM, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX



pE3yJbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX NOHITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIaHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE NMPUMEHATh MOJyYEHHbIE 3HAHUS Al OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PEIICHWN B IOBCEIHEBHOMN
XKU3HH C 1eJbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KAIOIIUX JII0/IeH, COOTIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMH Uil  PalMOHAJIBHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
OUTHOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIsl MPEICKa3aHUsl HAcJIEOBAaHMs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTHYECKHE pPabOThI, COOIHOAATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO COJEP)KAaHUS, BKIIOYAIONIYI0 [ICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast OMOJOrNYECKyr0 UHPOPMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI ydueOHOro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAYYHOTO MHPOBO33PEHHUs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33/1a4;

YMEHHE DPACKpbIBaTh COJEp)KaHHWE OUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, TIOIYJIALNSA, TeHO(OH, dBOIIOLUS, ABWKYIIHE CUIbl ((haKTOPBI) IBOJIIOLUH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



HPKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, pPEAYLEHTbl, LENH [UTaHUs,
AKOJIOTHYCCKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHUE H3jIaratb OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TeOpUs OBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimieBoro cxojctea K. M. bapa, depenoBaHusi TJIaBHBIX HampaBjieHUU U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuaackoro),
OTIPEICIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOICHNE U
ONHMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy MCCIEIyeMbIMH BEJIMYMHAMU, OOBSCHEHUE MOIYUYEHHBIX
pPE3ybTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOpUA W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BUJOB, MOMYJSLHI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOLIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pAa30BaHMS, MPHUCTIOCOOIECHHOCTH
OpPraHU3MOB, JIEUCTBHS JKOJOTMYECKUX (PAKTOPOB HA OpPraHM3MbI, MEepeHoca
BEILIECTB W IIOTOKA SHEPIHMH B SKOCHCTEMAax, AHTPONOIEHHBIX H3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHusi 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY KaIOILUX JOJEH, COOMI0/IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarolen
OPUPOAHON cpele, MOHMMAaHWEe HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /1711 palliOHAIBHOTO MPUPOIOTIOIb30BAHMS;

YMEHHUE pelaTh 3JeMEHTapHble OMOJOTUYECKHUE 3a/layl, COCTaBJISATh CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M IMPaKTUYECKHE padoThl, COOI0ATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMALIMK, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMUS,
0000112 OMOJIOTHYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3jaejioB 1 TeM nudpoBbie
Ne n/m P Konrpoanusie Ilpakruueckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
bu6mmorexa [JOK
buosorus kax Hayka 2 0.5 https://m.edso0.ru/7f41c292
JKuBbIe CHCTEMBI M UX OPraHU3aIIHS 1 bubmmorexa TIOK
p H https://m.edsoo.ru/7f41c292
XHUMHUUYECKUH COCTaB U CTPOEHHUE KIETKHA 8 1 bubmmorexa [JOK
p https://m.edsoo.ru/7f41¢c292
>KI/13H€ CATCIILHOCTD KJIICTKHN 6 BI/I6J'II/IOTCK8. HOK
A https://m.edsoo.ru/7f41c292
PazMHokeHne 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTH M N3MEHUYHNBOCTH 8 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
Cenexmust opraHu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'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 KITACC

HaumeHoBaHuMe pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJIOIMOHHAS OMOJIOTHS

BO3HI/IKHOBCHI/IC nu pa3BI/ITI/Ie JKHU3HHU Ha
3emite

Opranusmel 1 OKpyKaromas cpeia

COO6H.I€CTB8, H 3KOJIOTHYCCKHNE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

34

KonTposabHbie
padoThI

IMpakTnyeckune
padoThbI

0.5

2.5

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bub6mnoreka I1IOK
https://m.edsoo.ru/7f41cc74

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



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
uu¢poBbIe
Tema ypoxka Kontpoabnbie IIpakTuyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bu6mmorexa [JOK
buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Meto1bl TO3HAHUS KUBOU IPUPOIBI.
[IpakTuueckas pabora Ne 1 bu6nuorexa LIOK
1 0.5
«HMcnonp30BaHue pa3IMYHbIX METOIOB IIPU https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJOTHYECKUX O0OBEKTOBY
buonornueckue cucremsl, NPOLUECCHl U UX 1 bu6nuoreka [IOK
H3y4YeHUe https://m.eds00.ru/863e6564
XumMudeckuil cocTaB KiieTku. Boga u 1 bubmuorexa [JOK
MHHEpAIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [JOK
b .C 0 1
CATCH, LOCTAR 1 CTPOCHHE DEITKOB https://m.edso0.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
katanuzaTopsl. JJaboparopnas padota Ne 1
«3ydyeHne kaTaIuTHYECKON aKTUBHOCTHU 1 0.5 bubmorexa [TOK
Y ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMeEpe aMUIIa3bl WIH
KaTasasbl)»
bu6mmoreka [IOK
h% I 1
HACBOBL. THITHAR https://m.eds00.ru/863e6870
Hyxneunosbie kucinotsl. AT® 1 Bubmmorexa LOK

https://m.edsoo.ru/863e6d5c



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
https://m.edsoo.ru/863e6d5c

HCTOpI/Iﬂ U MCTOAbI U3YYCHUS KIICTKH.

bu6mmoreka [JOK

9
Knerounas teopust https://m.eds00.ru/863e6e88
10 KrneTrka kak 11eJIocTHas )KMBas CUCTEMA
Crpoenue 3yKapruOTUYECKON KIETKH.
JlaGoparopHuas padorta Ne 2 «3yuenue
PaTOPHATD . v bu6mmoreka [JOK
CTPOEHUS KJIIETOK PACTEHUM, KUBOTHBIX,
11 5 5 8 0.5 https://m.eds00.ru/863e6ff0
rpu0OOB 1 OaKkTepuil 01 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OITHCAHUE»
bu6mmorexa [JOK
12 ObmeH BemecTs nim MeTaboHsM https://m.edso0.ru/863e766¢
bu6mmorexa [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
bu6mmoreka [{OK
14 100
DHEpreTHyeCKHit 0OMeH https://m.edso00.ru/863e7aae
’Ku3HeHHbIN IHUKI KISTKU. [leneHue
KkieTku. Muto3. JlabopaTopuas padora Ne 3
15 «HabmromeHre MuTO3a B KIIETKaX KOHYHKA 0.5 bubmorexa TIOK
A ' https://m.edso0.ru/863e7dc4
KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunres 6enka. Peakuys MaTpuaHOTO bubmuorexa [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 T —0 0
PaHCIIHA HOCHITES beska https://m.eds00.ru/863e796e
bubmuoreka [JOK
18 H —
CKIICTOUHEIC (OPMBI KH3HH — BUPYCEI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @OopMBI Pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [JOK

20 Meiios https://m.edsoo0.ru/863e7f4a
OO0pasoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

OmnonotBopenue. JlabopatopHas pabora bu6nuoreka [IOK

21 0.5
Ne 4 «M3yueHune cTpoeHHs OJIOBBIX KJIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MHUKPOTIpEIIapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka O HacJIE€CTBEHHOCTU U bubnuoreka [IOK
U3MEHYUBOCTHU https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAHMS bubnuorexa [JOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878

o5 JurubpuaHoe cKpemuBaHue. 3aKoH bubmmnorexa [[OK
HE3aBHCUMOI0 HACJIeAOBaHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacleJOBaHUE TPU3HAKOB.

JlaGoparopHas pabota Ne 5 «3yuenue
26 pesynF;TaTI())B M:HOFI/I6pI/II[HOFO I/}I,LI 0.5 bubmmorexa [JOK
https://m.edso0.ru/863e8c60
JTUTHOPUHOTO CKPEIIMBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOTpenapaTax»

97 I'enetuka nosna. HacnenoBanue npu3HakoB, bubnuoreka [JOK
CLIEIUICHHBIX C II0JIOM https://m.edso0.ru/863e8c60
N3menuuBocth. HenacnencrenHas
M3MEeHYUBOCTh. JlaboparopHas pabora Ne 6.

08 Nzyuenne MonnpuKamoHHON 05 bubnuorexa LIOK
W3MEHUYHUBOCTH, TOCTPOCHUE https://m.edso00.ru/863e8efe
BapHUAIIMOHHOTO Psia ¥ BAPUAITHOHHOM
KpHBOW»

29 HacaencrsenHass N3MEHUYNBOCTb. 0.5 bubmorexa [JOK

https://m.edsoo.ru/863e8efe



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

30

31

32

33

34

JlaGopaTopHas padota Ne 7. « Ananus
MyTamuid y 1po30(UITbl Ha TOTOBBIX
MHUKpOTIpenaparax»

I'enetuka yenoBeka

PeseprubIil ypok. O6001IEHHE TIO TEME
«HacnencTBeHHOCTh ¥ U3MEHUYUBOCTD
OpPTaHHU3MOBY

Cenexius Kak Hayka U mporiecc MeTo bl 1
JOCTIDKEHHUSI CEJICKIIMY PACTCHUHN U
KUBOTHBIX

buorexHomorusa kax 0Tpaciib IPOU3BOACTBA

HpOMe)KYTO"IHaFI aTTeCTallMOHHAaA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [JOK
https://m.edso00.ru/863e8d78

bubmuoreka [JOK
https://m.edso0.ru/863e9214

bu6mmorexa [JOK
https://m.edso0.ru/863e9214
bu6mmoreka [{OK
https://m.edso00.ru/863e9336



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

11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Nen/m Tema ypoka Kontpoabnbie  IlpakTHueckue tuposhie
Bcero oOpa3oBaTeJibHbIE
padoThbI padoThl
pecypchl
DBOJIIOLUS U METO/IBI €€ U3YUYEeHHUSI 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e
HcTopus pa3BuTHA IpeCcTaBICHUN 00 1 bubnmnorexa [JOK
JBOJTIOINH https://m.edso0.ru/863e9570
bu6mmoreka [{OK
MitipooBosmiowts 1 https://m.edso0.ru/863e9cle
HOHYJUIHI/IH KakK 3JICMCHTapHasA CIUHHUIIA
BUJa U 3Bomonuu. JlabopaTopHas pabota 1 05 bubnmnoreka [JOK
Neo 1 «CpaBHeHue BUIOB 11O https://m.edso0.ru/863e99c6
MOP(}OIOrHYECKOMY KPUTEPUIO»
JBmxyiye cuiibl (3JeMEHTapHbIC 1 bubnmnorexa [JOK
(baxTOpbI) FIBOIIOIUH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
EcrectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
PesynbTathl 3BOIIONNN:
HPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlabopaTtopHas pabora 1 05 bubnmorexa [JOK
Ne 2 «Onucanue npucnocoO0IeHHOCTH https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEILHOTO
XapakTepa»
bu6nuoreka [JOK
HanpagneHuns u myTu Makpo3BOJIIOIIUN 1

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

HeO6paTI/IMOCTB SBOJIFOIINH

Hctopus xu3Hu Ha 3emMIIe U METObI €€

10
U3YYCHUS
1 I'unoTe3bl NpOUCXOKAEHUS JKU3HU Ha bu6mmoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMiie 10 3paM U bubmuorexa [JOK
nepuozam https://m.edso0.ru/863ea6be
OCHOBHBIE ITAITBI BOJTIOIUN
PACTUTENBHOTO U KHUBOTHOTO MHpA. BuGmorexa [LOK
13 [IpakTudeckas padora Ne 1 «I/I3¥quI/Ie 0.5 https://m.edsoo.ru/863eashe
HCKOMAeMbIX OCTAaTKOB PAaCTEHHI U
YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cucTemMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo0.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AHTPOTIOTEHE3) Eggﬁgﬁﬁ)?ﬁg 63eac0c
16 JIBroxyuiue cuibl (pakTopsbl) bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLNU YETIOBEKA
18 UYenoseueckue pacbl U IPUPOIHbIE bubnmnoreka [JOK
aJanTalnyy 4ejIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O6001IeHHE 110 TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emuie»
20 DKOJI0rUs KaK HayKa
91 Cpenpl 00uTaHMs U HKOJIOTHYECKUE bubmuorexa [JOK
dakTopsI https://m.edsoo.ru/863eafec
22 Abuotndeckue gakropsl. JlaboparopHas 0.5 bubnmorexa [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
https://m.edsoo.ru/863eafec

paborta Ne 3. «Mopdonornueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
obutanusy. Jlaboparopnas padota Ne 4.
«BnusiHME cBETa HA POCT U pPa3BUTHUE
YEpEHKOB KOJIEyCa»

https://m.edso0.ru/863eb10e

bubnmnorexa [JOK
23 bromitieckie GaxTopet https://m.edso:;.[ ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomysiun. [paktuueckas padora Ne 2 05
«ITocyéT IOTHOCTHU MOIYJISUUI PA3HBIX
BHJIOB PaCTEHUI
bubnmnorexa [JOK
25 Coob1iecTBa Opraun3MoB — OHOIICHO3 httos://m.e dSO(I)J.:ru 18636b46a
bubnmnorexa [JOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) httos://m.e dSO(I)_.[ru 1863eb46a
OcHOBHBIE TIOKA3aTeNIN IKOCUCTEMBI.
27 Okonorudeckue nupamuabl. CBoiicTBa bubmorexa HOK
sxocuctenm. CyKuecens https://m.edso0.ru/863eb5fa
28 [IpupoHbIe 5KOCUCTEMBI
29 AHTpPOIOreHHbIE IKOCUCTEMBI
30 Buocdepa — rimobanbHas 3KocucTeMa bub6mmoreka [IOK
3eMiu https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBo B Onocdepe 3eMian
33 CocymiecTBoBaHUE TTPUPOIBI U bubnmnorexa [JOK
YeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
34 [IpomesxyTounas aTTecTaumoHnHas pabora



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

buonorus 10 —it knacc (bazoseiii yposens). [Tox penakuueit B.B. [laceunuka
/B.B. ITaceunuk, A.A. Kamenckuii, A.M. Py6uos, I'.I'. [lIsenos, 3.I". ["anoHtok

M: IIpocsemenue — 2023r.

METOANYECKUE MATEPUAJIbBI IS YYUTEJIA
B.M.Cusornasos., babuues H. B. U.b.ArajonoBa PaGoure nporpaMmmsl.

buomnorus. 10-11 knaccel. -M.: Jpoda, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubaunoreka IIOK https://m.edsoo.ru/863ebb5e
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