MUHUCTEPCTBO ITPOCBEIIIEHUSA POCCUHCKOH OEJIEPAIINA
MuHHCTEPCTBO 0011er0 U MPOo(ecCHOHATBLHOT0 00Pa30BaHUS
PocToBcKkoii 001acTH

VYnpasnenne 00pa3zoBanus ropoja PoctoBa-na-Jlony

MBOY "llIkona N110"

PACCMOTPEHO YTBEP}K):[EHO
[lemarornyeckum COBETOM ; IEI/IpeKTOp‘ ‘ ‘BOV "[lxoma Nel10"
MBOY "llIkoxa Nel10" ‘ i - W.B.I'epacumenko

N.B.I'epacumeHKo Hana3 N0139 OT «01» cenrsops 2023

[Tpotokoin Nel ot «31» aBrycra 2023 . g

PABOYAS TIPOTPAMMA
(ID 3035487)

yueOHoro npeamera «buosorus»

st ooyuaromuxcst 10 — 11 xmaccos

PocTtoB-Ha-/lony, 2023



HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0AOB K (OPMHUPOBAHUIO COJEPKAHMUS Y4eOHOTO IMpeaMeTa
«buonorus» cocraBuiaM: KoHUenTyanbHble nojoxenus DO®IroOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepX aHusi, pe3yJabTaToB OOy4YeHUs W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX IENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHErO
obmiero ob6pasoBanus B Poccuiickoit ®enepanmu, a TakXKe TOJOKEHUS O
cnenuduke Onoyioruu, €€ 3Ha4eHUH B TTO3HAHUU KMBOU MPUPOJBI U 00ECTICUCHUH
CYILIECTBOBAHMS dYesioBeuecKoro oomectBa. CoriacHO Ha3BAHHBIM IOJIOKEHUSM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu [a€T MOpPEACTaBICHUE O LEIIX, 00 oOIei
cTparernu OOy4YeHUs, BOCHUTAHMS M PAa3BUTHS OOYYAIOIIMUXCS CpEeICTBAMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00s3aTeNbHOE MPEIMETHOE
COJIEp)KaHue, €ro CTPYKTypy, paclpeleieHue 1o pa3feliaM U TeMaM,
PEKOMEHIYEMYIO TIOCIIEI0BAaTENbHOCTh U3YUEHHsI yUEOHOr0 Marepuaia ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPHIIPECIMETHBIX CBS3€H, JIOTUKH 0O0pa30BaTEIIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B mporpamme mo Ouonormm TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
o0yueHuss B (QOpPMHpPOBAHMM OCHOBHBIX BHJOB Y4YCOHO-IIO3HABATEIHHOM
NEATeIIbHOCTH/YU4eOHbIX JEWCTBUN OOyJarolIUXCs II0 OCBOSHHIO COJICpKAHUS
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbId YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3y4YEHMHM OHOJIOTHM, OJjlaroapsi 4yeMy B HeEW
MPOCMaTPUBACTCA HAMPABICHHOCTh HA pPa3BUTHE 3HAHWH, CBA3aHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMUI, IIEHHOCTHBIX
OpHEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIIEHUS, TIPEICTABIEHUN O 37I0POBOM
oOpasze KW3HU W OEpPEKHBIM OTHOIIEHHWEM K OKpPYXKaloIleH MPUPOJHONU Cpele.
[ToaTomy Hapsmy ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHUi, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MporpamMme 1Mo OMOJIOTHUH YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B MOBCEIHEBHOMW JKU3HU JIJISl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM dYHCJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 00OCHOBaHHS HKOJIOTUYECKU
1eJ1eco00pa3HOro TMOBEACHUS B OKpYXKAalolled MNpUpPOJHOM cpene, aHauu3a
BIIUSTHUS XO3SUCTBEHHOW JESITEIIBHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHUE BHUMAHUS K TPUKIIATHON HAIPaBICHHOCTH
yueOHOoro npeamera «bHojIoTus» MPOJUKTOBAHO HEOOXOJUMOCTBIO OOeCredeHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3afau IIKOJILHOTO OMOJIOTHYECKOTrO
oOpa3zoBaHusi, KoTopasi mpenanonaraer (opmMupoBaHue Yy 0Oydarouuxcs
CIIOCOOHOCTH aIallTUPOBATHCA K M3MEHEHHMSIM JAUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MUpA.

buosnorus Ha ypoBHE CpemHEero oOmero oO0pa3oBaHUS 3aHMMAET BaXHOE
Mecto. OHa obOecrieunBaeT (HOpMUpPOBAHUE Yy OOYYAIOIMIUXCA MPEACTABICHUUN O
HAy4YHOU KapTUHE MHpA, pacldpsieT U 000OIIaeT 3HaHUA O KUBOW HpHUpoie, e
OTJIMYUTENIBHBIX MPHU3HAKAX — YPOBHEBOM OPTraHU3ALMM WU HSBOJIOLMH, CO3MAET
YCIIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKUBOW  TPUPOIBI,  (HOPMHpPOBAHHS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOrO M Oe30macHOro obpasa
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K dXUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne GMOJIOTUS UMEET TaKXKe NIl PeIIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4 CpeaHero  oOmero o0pa3oBaHMs, COLUMAIM3aALUA
oOyuaronuxcs. M3yuenue Ouosiornu oOecrneurnBaeT yciloBUsA s (POPMHUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpallii OWMOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMHU U3 APYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BaHHbIe NOJIOKEHUS O NpEIHAa3HAYEHUH Y4eOHOro IMpeaMmeTa
«buonorus» CcOCTaBWJIM OCHOBY [UIsl ONpPENENICHUS MOJAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COAEP)KaHUs, MPEACTABIECHHOIO B IpOrpaMMe I10
ounomnorumu.

Ot6op conepxkanus yueOHOTo mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUI KyJIbTypOCOOOpPA3HOrO IMOJAX0Jd, B COOTBETCTBUU C
KOTOPbIM OOyYaromfecs: JTOJKHBI OCBOMTH 3HAHMUS U YMEHHS, 3HAUMMbIC I
dbopmupoBaHus 00IIEH KyJbTYphl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YeJIoBeKa B OKpYJKarolleld MPUPOJAHOM cpejie, BOCTpeOOBaHHBIC B TOBCEIHEBHOMN
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CUCTeME 3HaHMM
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIIYKaT OCHOBOU it (hOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
[EHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3AlUH
OMOJI0rHYecKOro o0pa3zoBaHusl.

CrpyKkTypupoBaHHe COJEpKaHUS y4yeOHOro Marepuala B IporpamMme I0
OMOJIOTUM OCYIIECTBJICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu u
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJIEHBI CIIEAYIOIINE COAEp/KaTeIbHble TUHUU: «bronorus kak Hayka. MeTobl
Hay4yHOTo Mo3HaHuA», «Kierka xak Omonornyeckas cuctema», «OpraHu3Mm Kak



Oouonornueckasi cucrema», «CucremMa W MHOTOOOpa3ue OPraHUYECKOTO MUPAY,
«IBOJIIOIUS JKUBOU IPUPOJIB», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[lear u3ydenuss ydeOHoro mnpeamera «buosorus»» Ha 0a30BOM YpOBHE —
OBJNaJIcHUEC  OOYYAIOMIMMUCS 3HAHUAMH O  CTPYKTYpPHO-(YHKIIMOHATHLHOM
OpraHW3allii > KWBBIX CHCTEM pA3HOTO paHra W MpUOOpEeTEeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOUM IPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1ienu u3ydeHus: yueOHoro npeameta «buosnorus» Ha 6a3oBOM
YpOBHE 00ECIICYMBACTCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOEHHE OOYYaIOUIMMUCS CHUCTEMbl 3HAHMU O OHOJIOTMYECKUX TEOPUSX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUilaxX, CIyKalluX OCHOBOM
JUist OPMHUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliy, BBIJAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCS IMO3HABATEIbHBIX, MHTEIJICKTyaIbHBIX |
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCE aHaIu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUU HAyYHBIX B3MVISIAOB, MACH W TMOAXOJO0B K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KylnbTypbl, (YHKIIMOHAJIHLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OLIEHUBATH SBJICHUSI OKPYKAIOIIETO
MHpa JKUBOW MNPUPOALI HA OCHOBAHWUM 3HAHUW W ONBITA, IMOJYYEHHBIX MpHU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHue y O0OydYarONIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHMM B TMPAKTHUECKOW JEATEIHbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHWBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEpPEIKHOT'0 OTHOIIECHUS K HEH, COOJIOICHHUS dTHUSCKUX
HOPM TPY NPOBENCHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWU JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEeHEHNe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUN CBOEH JIESITEIBHOCTH 10 OTHOILICHUIO K OKPYKAIOLIEN Cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOACHUE Mep NPODOUIAKTUKU
3a00JIeBaHUN.

B cucreme cpegnero oOmiero oOpaszoBanus «buonorusi», u3zydaemas Ha
0a30BOM YpOBHE, SIBJISICTCS OOS3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM 00nacTi « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.



Jiist m3ydennsi 6uoa0ruy Ha 6a30BOM YPOBHE CPEHEro 00IIero oOpa3oBaHUs
otBoAuTCs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hepemo), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMU U
JIPYTHUMH €CTECTBEHHBIMH HayKamH, (puiiocodueit, STUKOM, 3CTETUKON M MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM IPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
u3MepeHue, Kinaccuukanus, MOACIUPOBAaHUE, CTaTHCTUYecKas oOpaboTka
JTAHHBIX).

JlemoHCTpauuu:

[Toptpetsl: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHbie M MpaKTUYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 2)KuBble cuCTEeMBbI U UX OPraHU3aLMs.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3yueHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpPraHU3AIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSILIUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKHH ), OMOChEPHBIH.

JlemoHCcTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, «YPOBHU OpraHU3aIun
KUBOU MPUPOABD.

O6opynoBanue: Mojaenb MoJiekyibl JJHK.

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTAB KJIETKA. XHUMHUYECKUE DJJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIIMM BOABI M MHUHEpaJIbHBIX BemiecTB B KieTke. llomnepikanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHue OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmble U 3aMEHUMBIE aMUHOKHUCIOTB. AMHUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOW MOJIeKyJbl (TepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTth. KodepMeHnTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

VYrineBoapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KcHpubo03a),
aucaxapuibpl  (caxapo3a, JaKTo3a) M MoJIMcaxapuibl (Kpaxmaj, TJIUKOTEH,
1eJUI0I103a). buonorndeckre GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepounsl. [uapoduIsHO-
ruapodobHbie cBoiicTBa. buonmornueckue Qynkuuu gunuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK w PHK. Hykmeornaer — MoHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[uronorus — Hayka o kieTke. KineTtouHnas Teopusi — mpuMep B3auMOJICHCTBUS
uzeil 1 PakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIICTKU.

Knerka kak wuenoctHas xuBas cucreMa. OOmme MNPU3HAKK —KIETOK:
3aMKHyTasi HapyxHas mMeMOpana, Monekyybl JJHK kak renermueckuid ammapar,
CUCTEMa CHHTe3a Oelka.

Tunel KJIETOK: »yKapuOTHYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUS MPOKapHOTUYECKOM KieTku. Kierounas creHka Oaktepuil. CTtpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOW U
rpUOHON KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoictBa v pyHkuuu. [{luronmnasma u eé
opranouipl. OnHoMemOpaHHbie opraHouabl kietku: OIIC, ammapat ['ombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOU[IBI KIIETKH: MUTOXOHIPHUU, IJIACTUIBI.
[Ipoucxoxnenne MUTOXOHIpUM u mactua. Buasl tmactun. HememOpanHbie
OpraHOMJIbl KJIETKH: PpUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMU OPraHOUJI0B KJIETKU. BiItoueHus.

SAnpo — perynaropHslid HeHTp KieTku. CTpoeHue sjpa: siaiepHas o0010YKa,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanmu:

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

Huarpammsbl:  «PacnpenesieHne XHUMHUYECKMX JJIEMEHTOB B HEXKUBOM
npupone», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl 1 cxembl: «llepuoanueckas TabiMla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOABD», «brocuuTes 6enkay, « CTpoeHHe MOJIEKYJITbI OelKay,
«Crtpoenue pepmentan, «Hyknennonbie kuciotel. JJTHK», «CtpoeHre MoiaeKyIibl



ATOy», «CtpoeHHe 3yKapuOTHUECKOW KIETKH», «CTpOEHUE >KMBOTHOM KIIETKW,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpOCHHE NPOKAPUOTHYECKON KIIETKU,
«CtpoeHue sapa KIETKN», « Y TIEBOIbD, «JIUmupm.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpyAOBaHHME Jisi TPOBEACHUS
HaONIOACHUN, HM3MEPEHHUI, SKCHEPUMEHTOB, MHUKPOIpPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopnass pabora Ne 1. «M3ydeHue KaTaquTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHUSI KJIETOK pPAaCTECHUH,
KUBOTHBIX M OaKTepUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U MX
OIMCAHUEY.

Tema 4. ’KusHenessTeILHOCTDb KJIETKH.

OOmeH BemecTB, WK MeTaboIu3M. AcCUMUIAIUA (TIaCTUUYECKU OOMEH) U
TUCCUMWISIIUSA (PHEpreTuuecKuii OOMEH) — JIB€ CTOPOHBI €JIMHOTO Mpolecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUM B IMOHUMAaHUU
MeTabonmu3Ma.

Tunber oOMeHa BemiecTB: aBTOTpOodHbIN U rerepoTpodHbiii. Posib dhepMeHTOB
B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBags u TeMmHOBass (a3l (orocuHTe3a. Peaknumn
dboTocunTeza. DPpdekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BausHue ycnoBuid cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUSI €TO
IPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UpYIoIIHe OakTepuu. 3HaUeHUEe XEMOCHHTE3a st
KU3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B KJeTKe. PaciuernsieHue BellecTB, BbIIEICHHE U
AKKyMYJMpPOBaHHE DJHEPrud B KJIETKE. OTambl 3HEPreTHYecKoro oOMeEeHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIopogHOE OKHCIEHHE, WM KIETOYHOE
IbIXaHUE. OkucnurenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JHK.
Peanuzauus renetmdyeckoil MHPoOpManuMu B KJIETKE. ['@HETUYECKHM KO M €ro
cBoiicTBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Ooenka. Otanbl TpaHcusuud. KonupoBanue amuHokucinor. Pomns pubocom B
OounocuHTe3e OenKa.

Heknerounsie ¢hopmbl xu3nu — BUpychl. Mctopust otkpeitus Bupycos (1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IIMKJIAa BHUPYCOB.
baktepuodaru. bonesnu pacTeHUi, >KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3doynurens CIIN/a.



OOpatHast ~ TpaHCKpUNIIMS,  peBepraza W uHTerpaza.  IIpodumakrtuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUM.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konwsuos, /[. . UBanoscku, K. A. Tumupszes.

Tabmuubr 1 cxembl: «Tunel nutanus», «Metabomu3am», «MUTOXOHIPHUSIY,
«JHepreTuyeckuii ooMen», «Xiopomiacty, «Dorocunres», «Crtpoenne THK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 0enkay, «I e HeTUUeCKUl KO,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nukia Bupyca CIIM/a,
Oakrepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: Moaenu-ammukanuu «Y asoenune JIHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIeTKkn», Mojesb cTpykTypsl JJHK.

Tema 5. PasMHOKeHMe M HHAUBHAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krerounblii 1UKI, WM S>KU3HEHHBIM 1MKI KieTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpoTekawmue B uHTepdaze. Pernmkanusa — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HaOOp — KapUOTHII.
JIMTUIOWIHBI W TalJIOMJIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATH/IBI.
[{utomorndyeckne OCHOBBI PA3MHOKEHUS W  HWHIWBUAYAJIBHOTO Pa3BUTHUSA
OpPraHn3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi rudesb KJIETKHA — arlomnTo3.

dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrionoe U nosoBoe. Bumbl 6ecrnosnoro
pPa3MHOXXEHUSA: [IEJICHUE HAJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKEe, BEr€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €T0 OTIANYHS OT OECIOJIOTO.

Meito3. Cragum meinio3a. [Ipormecchl, nmpoucxoasdine Ha CTagusaxX Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUN CMBICT H
3HAYEHUE MENO03a.

I'amerorenes — mporecc 0Opa3oBaHUS TOJOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH U sIMYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJOBBIX
KJIETOK — TrameT (CIepMaTo30M], SIMIEKIEeTKa) — CIIepMaTOreHe3 W OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SMIIEKICTOK W CIepMaTo30ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

WunuBuyanbHoe  pa3BUTHE  (OHTOreHe3). OMOPHOHAIbHOE  pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAIILHOTO PA3BUTHS y TMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpysiius, opraHorere3. IloctomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHSA: MPAMOE, HempsiMoe (JIMuMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOZICTBA.

Poct u pasBurue pacrennii. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanmu:

Tabmuupr u cxembl: «DoOpMbl pa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHU», «BereratnBHOe pa3MHOXKECHHUE
pactenuity, «Jlenenue kierku Oaktepuil», «CTpoeHUE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy, «Pemmukanus JTHK», «Mutos»,
«Meinoszy», «lIpsmoe n HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIINUX U
4eJI0BEeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOII, MHUKPOITPENapaThl «CriepMaTo3ou bl
MJICKOITUTAIOWIETOY, «SMIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHasT MOJENb-anIuiMKanus «JleneHue KIeTKu», MOJAENb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie M MIpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora No 3. «HaOmroneHue MuTO3a B KIIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopHass pabora Ne 4. «M3yueHHe CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieicTBEHHOCTH U H3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun renetuku. Micropus pa3BuThs reHETUKU. PoJib utosmorum
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiIam poccHCKUX M 3apyOeKHBIX
V4YEHBIX B Ppa3BUTHE TEHETUKH. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LIUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHETHUYEeCKui). (OCHOBHBIE T'€HETUYECKUE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, YCTAaHOBJIEHHbIE . Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokosieHud. I[lpaBuno JOMHUHUPOBAHMWS. 3aKOH PACIICIUICHUS IPU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  cKkpenuBaHue. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMUS
npu3HakoB.  lluToreHeTHYecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upymoliee ckpenpanue. Mcnonp30BaHne aHaATU3UPYIOLIETO CKPEIIUBAHUS
JUISL OTIPEICSICHUsI TEHOTUITA OCOOH.

CueruienHoe  HaclemoBaHue mnpuszHakoB. Pabora T. Moprana mo
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapyleHne cuernieHus reHoB B pe3yibTare
KPOCCHHTOBEpPA.

XPpOMOCOMHasi TEOpHUs HACIIEICTBEHHOCTH. [ €eHETUUECKHE KapTHI.



I'enetuka moma. XpoMOCOMHOE OmNpeAeieHue mojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHASI.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPUCTHKA
MOJIU(PUKALMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAUYECTBEHHBIE NMPU3HAKU U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacneacTBeHHas, WM TE€HOTUIIMYECKas, HW3MEHYUMBOCTh. KoMOMHaTHMBHaA
M3MEHYUBOCTb. Mei0o3 W TOJIOBOM mMporecc — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTanmoHHasi n3MeHYMBOCTh. Kiaccudukaius MyTauii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIO0B B HaCJIEeACTBEHHOM n3MeHunBoctr H. 1. Bapuiiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka yenoseka. Kapuotun dyenoBeka. OCHOBHBIE METOJBI T'€HETHKHU
YeJIOBEKa: TeHeaIOTHYCCKUM, OM3HCIOBEINA, IINTOTCHCTUICCKUM, OMOXUMHYISCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHoe ONIPENICIICHNE TE€HOTHUIIA!
[IOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[1[1P-ananu3a. HacneactBeHHble 3a00Jj€BaHUSl 4YENOBEKa: TI'€HHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHON NpeapacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue M reHeparuBHble MyTauuu. CTBOJIOBblE KIETKU. [IpuHIMIIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS] TEHETUYECKUX
Oomne3Heil. MeanKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKOU
TeHETUKH B MPEAOTBPAILIEHUH U JICYEHUN T€HETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JlemoHCcTpauuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOrMOpHIIHOE  CKpEUIMBaHWE U €ro
LATOTEHETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI  ramer», «JlurubpugHoe  CKpenBaHUEY,
«uronornueckue  OCHOBBI  JAWTMOPUIHOTO  CKpelIMBaHUsA»,  «Meo3y,
«BzanmonencTBe  aJUIENbHBIX TE€HOBY», «l'€HETHMYECKHME KapThl PACTCHU,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIJIEIOBAHMS,
CUEIUIEHHOr0 ¢ 1mojom», «Kapuotunbel uyenoBeka © IKMUBOTHBIX», «Bubl
U3MEHUUBOCTHY», «MoaudukalroHHas H3MeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBu», «MyTanmoHHasi U3MEHUHUBOCTDY.

ObopynoBanue: Mojenu-amuMKaud «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe nmomuHMpoBaHue», «JlurubpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON W MuKporpenapar «J[pozodumma» (Hopma, MyTanuu
(opMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM».

JlaGopaTopHble U NpaKkTUYecKue padoThI:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopatopHas pabota Ne 6. «M3yuenne MoaupuKaIMOHHON N3MEHUYNBOCTH,
OCTPOCHHUE BaPUALIMOHHOIO PsAZla U BAPUALTMOHHON KPUBOW».

JIaGoparopHast pabota No 7. «AHanu3 myTauuil y apo30¢uisl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema /. Cesnexnusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkupns Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKINHA U JTOMECTHUKALUS.
Yyenne H. UW. BaBunoBa o0 1ieHTpax MNPOUCXOXKACHUS W MHOTooOpa3us
KYyJIbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CoOpT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUWH M KUBOTHBIX. OIlleHKAa 3KcTepbepa. biIM3kopoacTBEeHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'eteposuc, wnu rubpunHas cuia. HepojcTBEeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanéunas rubpuau3auuss U e€ ycnexu. VICKYCCTBEHHBIM MyTareHes U
MOJyYEHUE TOJIUIUIONIOB. JIOCTMKEHUSI CENEKIMA pPACTeHHWM, >KUBOTHBIX W
MHKPOOPTaHWU3MOB.

buotexHosmoruss Kak OTpacib NPOU3BOJACTBA. ['€HHas WH)KEHEpHs. ITallbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kietounas
nHxeHepus. Knerounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIILCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W othyeckue  npobnembl. MO —  reHeTuuecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHuin», «I[lopoapl m1oMalHuX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenmity, «Otnanénnas ruopuauzanusy, «Padoter akagemuka M. @. MBanosay,
«Jlomunnounus», «OO0BeKTH OuoTexHoNOTHN», «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoOC TEHOB, XPOMOCOM).

O6GopynoBaHue: MYJISDKH TJI0JIOB U KOPHETUIOOB TUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKLMH PAcTeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yY4aCTOK, B TEIJIMYHOE XO34HCTBO, JIaOOpPaTOPHIO
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. DBoIIOUMOHHAS OHOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopus U €€ MecTo B OHMoioruu. BrnusHue 3BONIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CBugerenscTBa 3BONIONUU. [lall€OHTONOrMYECKHE: TOCIEI0BATENBHOCTh
MOSIBJICHUSI BHJIOB B MaJCOHTOJIOTMUECKOW JIETOMHUCH, TNEPEXOJHbIE (HOPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA M Pa3jivuus SMOPHOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBLHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTell y BcCexX
OpraHU3MOB.

OBomonuonHas Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHM3MA. JIBMOKYyIIME CHJIBI 3BOJIIOIMUA BUJIOB 1O JlapBuHY (M30BITOUYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeaeiaEHHas WU3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMUA BHAOB B Mpupojie. MyTaloHHbIN
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomynsiimoHHBIE BOJIHBI U Jpeid
reHoB. M3ossiust 1 Murpanusi.

EcrecTBeHHbIl 0TOOp — HampaBistommi ¢aktop s3Bojouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bodtouuu. I[Ipumepsl
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UAHOATATITAIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIEeCKOe.

Makposposorusa. Dopmbl  3BoNIIOIKU:  (UIIETUYECKAsl, JAUBEPreHTHAas,
KOHBEpreHTHas1, mapasuiesbHas. HeoOpaTtuMocTh SBOTIOHUN.

[IpoucxoxaeHne OT HecleuUaTn3UpOBaHHbIX MpeakoB. [Iporpeccupyromas
crienraIn3anvs. ATanTUBHAS padaLUs.

JleMoHCTpauuu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuup!l u cxemsl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emMiie», «3apoabIIIn
MTO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopos  KMBOTHBIX»,  «[lomymsuum»,  «MyTanuoHHas
U3MEHUUBOCTB», «Apomopdossl», «Uanoamantamum», «OOmas aereHepaius,
«/IBmxkymue cuibl sBosrounn», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «boppba 3a cymectBoBaHue», «IIpucnoco0IEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe B11000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUEY.

ObopynoBaHHe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIAMH OKPAaCKH,
Habop MIOAOB U ceMsiH, Kouiekiuusl «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
AKUBOTHBIX», MOJieNIb «OCHOBHBIE HAIPaBJICHUS SBOJIOLUUY», O0BEMHAS MOJEIb
«CTpOo€HHE TOJIOBHOIO MO3Ia IO3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, Kowiekuus «DopMmbl COXpPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wMojenb anmumkauus «llepexpéct
XpOMOCOM», BIIaxkHble TmpenapaTtel «Pa3Butne Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapatr «Jpo3zopuna» (HopMma, MyTaruu (GOpMbl KPBUILEB U
OKpacKu Teja).

JlabGopaTopHble U NpaKkTHYecKue padoThI:

Jlaboparopuass pabora Ne 1. «CpaBHeHUE BHJIOB 1O MOP(DOIOTUUECKOMY
KPUTEPUIO».

JlaboparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HukHOBeHMe U Pa3BUTHE )KM3HU Ha 3emJie.

JloHay4YHBIE TPEACTABICHHUS O 3apOXKICHHHM XU3HH. HayuHbple rumnoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emie: aOuoreHe3 M NaHcrnepMus. XUMHUYecKas
ABONIOIMSA. AOHOTE€HHBIM CHHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKUX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOUN BoMoMU. HavanpHble HTansl
ouonornueckoi sBomronuu. ['mmoresa PHK-mupa. @opmupoBanre MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJETKU. I[lepBble KIETKM M HMX 3BOJIOLUSA.
®opMHUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam U nepuojaM. Karapxen. Apxeickas u
nmporepo3oiickas dpbl. [laneosoiickas spa u €€ TEpUOAbl: KEeMOPHUHCKUIA,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa v €€ NMePUoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3zolickas »5pa W €€ Tepuoabpl: TaJCOr€HOBBIM, HEOTCHOBBIH,
AHTPOIIOT€HOBBIM.



XapakTepucTruKa KiIuMaTa U IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
®KUBOTHBIX. [TosIBJIEHHME, paclBET U BHIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak oTpaxeHue »3Boironud. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIbI OPTaHU3MOB.

DBOJIOLHS YesIOBEeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
IPOUCXOXKJEHUN uYeroBeKka. Meroabl u3yudeHusl aHTpororenesa. CxojactBa U
pazuyms 4eI0BeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBwxymue  cuibl  (pakropbl) — aHTpomoreHeza.  HacnenctBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYJIUN TPYAQ, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMmeneii, YenmoBek npsaMoxondammii, YenoBek Heanaepranbckui, Yenosek
pa3yMHbIii. Haxoakum MCKOmaeMbIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

Yenoeueckue pacel. OCHOBHblE  OonblIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUANbHAs),  MOHTOJOUAHAsS
(a3uarcko-amepukaHckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHHUS. EJIMHCTBO 4YENOBEUECKUX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

[Toprpets: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3aukHOoBeHne CoOTHEUHOM CHUCTEMBI», «Pa3BuTHE
opraHu4yeckoro mupa», «PacturtenbHas  kietka», <« KuBOTHasg  KJIeTKay,
«IIpokapuoTnueckasi kierka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAaJEOHTOJOTMYECKUX HAXOAOK  MPEIKOB
COBPEMEHHOTO 4YeNOBEKa», «JIpeBHelmue moan», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue paco».

O6opynoBanme:  mymsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJEPTalblld, KPOMAHbOHIIA), CJIENKH WU
H300paXeHUsT KaMEHHBIX OpYJIHUM MEpBOOBITHOIO YeEOBEeKa (KaMHHU-YOMIIEPHI,
pyomia, ckpebsia), TeoXpoHoJorHueckas TaOiuna, KoJuiekuus «Dopmbl
COXPAHHOCTH MUCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKTUHYeCKUE PA0OTHI:

[Ipaktuueckas padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3mbl 4 OKpY:KaloLIas cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3feibl 9KOJIOTUHA. METOAbl 3KOJIOTUYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

Okonorudeckne ¢akropbl. Kinaccudukamus SKOJIOTHUECKHX (DAKTOPOB:
abnoTtuyeckre, OWOTHMYECKHME U aHTPOINOreHHbIe. JleHcTBUE HSKOJOTHYECKHUX
(GaKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (akTophl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEUCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonornyeckue puTMsl.

buornueckue (bakTopBhl. Bunet OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepauus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHWe OMOTUYECKUX B3aUMOJCHUCTBUN [l CYIIECTBOBAHUS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyasiund. OCHOBHBIE ITOKA3aTENH
MONYJSIUUKA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH MOIMYJISIIUN U €€ peryssuus.

JlemoHCcTpanuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. I'ekkerb.

Tabmumpsl u cxembl: kapta «lIpuponusie 30Hb1 3emumn», «Cpeabl oOUTaHUS
OopranusmoBy, «®@ortonepuoansm», «llomynmsanum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbie M IpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosoruueckiue 0cCOOEHHOCTU PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «I[Toacu€r NIOTHOCTH MOMYJISIIIUN pa3HbIX BUJIOB
pACTEHUIN.

Tema 4. CoolOuiecTBa M 3K0JI0IrM4E€CKHE CUCTEMBI.

Coo0miectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momunantel. CBs3U B
ouoreHose.

Dkosornueckne cuctembl (dkocucteMbl). [lomstne 00 »sKocucTemMe W
ouoreorieHo3e. DyHKIMOHAIbHBIE KOMIOHEHTBI 3KOCUCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayLleHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B 3KOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [lulieBbie LeMM U CETH.
OcHOBHBIE TIOKA3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKIHUA. IDKOJOTUYECKUE
nupamMubl: TMPOAYKUHUU, YHCICHHOCTH, OunomMaccel. CBOHCTBa HKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOWHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruueckoe u Xx031iCTBEHHOE 3HAYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznooOpasue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pazHOOOpasus Ha 3eMIIe.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. JKuboe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aNbHONM 3KOCHCTEMBI. J[MHaMHuYecKOoe paBHOBECHME W OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTreHHbIE U3MEHEHUS B Orocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TPOOIIEMBI.

CocyiectBoBaHue IIPUPOJBI U YEJIOBEYECTBA. Coxpanenune
O6ropazHo00pa3us Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA paIlMOHATIBLHOTO
VOpPaBJICHUS TNPUPOJHBIMU pPECypcaMM U MX HCHodb30BaHue. JlocTukeHus
OMOJIOTHUY U OXpaHa MPHUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl 1 cxembl: «[IumeBsle nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJOrHMUYECKas MNHpPaAMUAAY,
«buocepa u yenoBek», «IKocucTeMa MMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bomoéman, «ArporeHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JEUCTBUSA HA IpUpody», «BaxHeumme HCTOYHUKU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOI», «[louBa — BakHelIasi cOCTaBIISAIOMIAS
ounocdepo», «DakTopel aerpaganuu nouBy», «llapHukoBbiil 3pdex», «DakTopsl
PAAMOAKTUBHOTO 3arpsisHeHUs Omocdepb», «OOmas cTpyktypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Oumochepe», «O30HOBBIM dKpaH Ouochepb»,
«Kpyrosopot yriepoza B 6uocgepe», «kKpyroBopot azoTta B mpupoae».

O6opynoBanue: Mojenb-anmIMkanus « Tunuaabie OUOIICHO3bDY, TepOapuid
«PacTtutenbHble cO00IIECTBaY, KOIEKINN «buoeno3y», «BpeauTenn BaxxHeH X
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbapuu W KOJUIEKIIUHM pPACTCHUA U
KUBOTHBIX, TIPUHAJIJISKAIINE K PA3HBIM AKOJOTHYECKUM TPYIaM OJHOTO BHIA,



Kpacnas xuura Poccuiickoii ®enepanun, H300pakeHUsT OXpPaHAEMbIX BHJIIOB
pacTeHu! U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJbBTATBI OCBOEHUS NPOI'PAMMBI 110
BUOJIOTUN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pE3yJbTaTam
OCBOEHHUSI  OOydYalOIIMMHUCSA MPOrpaMM  CpelHero  odmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS Mpeamera «buosorus»
BBIJICTICHBI CJICYIOIIUE COCTABIIAIONINE: OCO3HAHUE OOYYaIOMIMMUCS POCCUUCKOM
rpaXIaHCKON UICHTUYHOCTH — FTOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPE/ACNICHUI0, Halu4Yhe MOTUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUW JUYHOCTU HA OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAIUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsl PYKOBOACTBOBATHCS B CBOEH
NEATEIIBHOCTH I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYHME IKOJOTHYECKOTO IMPABOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS NIpeameTa «buonorus» QoCTUraroTcs B
€IMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATEILHOCTH B COOTBETCTBHUH C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOPMaMHU
MOBEACHUS W CIOCOOCTBYIOT TPOIECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBOKEHUSI K 3aKOHY U MPABOMOPSAJIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HAcleAuI0 U
TpaAuIMsIM MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuiickoit dexnepanuu, npupojae u
OKPY KaroIIEH Cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buosorus»
JOJKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OTbITA U OMBITA JEATEIBHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAalpaBICHUN
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskIaHCKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa W MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTA TMIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYCOHBIX W TO3HABATEIBHBIX 3a7a4, BHITTOJTHCHUH
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMU YOCKIECHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHBIX, TMO3HABATCIBHBIX M HCCICAOBATEIBCKUX 3aJ1ady, YBaKUTEIHLHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpPU OOCYXJCHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpa)XJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IE€pe.
Pomuuoi, ropmoctn 3a cBOM Kpal, CBOXO PomuHy, CBOWM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIIEIUIO M MaMSITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHMS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:

OCO3HAaHUE JYyXOBHBIX IEHHOCTEW POCCUKMCKOT0O HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, STUUECKOTO MMOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE 3MOIMOHAIBHOTO BO3/ICUCTBHS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KA4e€CTBA TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BoCHUTAHHS, (POPMUPOBAHHS KYJILTYPbI 310POBbsI U
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

NMOHMMAaHWE W peanu3alus 370pOBOr0 M 0e30macHoro obpasza >KU3HU
(3mopoBoe  mUTaHHWE, COOJIOJEHHME TUTHCHUYECKUX TPaBUJI W HOPM,
COQIaHCUPOBAHHBIN pEXUM 3aHIATHH M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTH TPABWJI HHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€301MMacHOTO MOBECHUS B CUTYAIUIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHWE TOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOW U COIUAIbHOMN
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHSITH TaKYIO JICSITEIIBHOCTD;

UHTEPEC K pa3InyHbIM cepaM MnpodhecCHuOHAIBHON ACSTEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymel mnpodeccun W PeaTn30BHIBATH
cOoOCTBEHHBIC KU3HCHHBIC TITAHBL

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U C€aMOOOpA30OBaHHMIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHSI OJKOJOTUYECKOW KyJNbTYpPhI: TMPHOOpPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNIKOB M OIEHKHM MX BO3MOXHBIX TOCIEACTBUNA  JUIS
OKpYXarouen Cpeapl;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa AKOJIOTHMUYECKHUX MPOoOJeM W MyTed HX
pEIICHUS;

CIIOCOOHOCTh MCIIOJIb30BaTh IMpPUOOpETaeMble MPU H3YYEHUU OUOJIOTUHU
3HAHUST W YMEHUS TMPU PEHICHUH Tpo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIL30BaHNEM  (COOMIOZICHME  TpaBWJI  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DKOCHCTEMAax, OXPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPHUITUE JICWUCTBUM, NPUHOCIIIMX BpPEA  OKPYKAOLIEH
OPUPOAHON cpejie, YMEHHE NPOTHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJIMYUE PA3BUTOrO SKOJIOTMYECKOTO MBILIUIEHUS, SKOJOTHUECKON KYJIbTYpHI,
OTbITa NEATEeIIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
NPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHYECKOMN NESITEIBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHM U OOIIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIBLCKOM KYJIbTYphl Kak CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUE chenudUKA OWOJIOTMM KaK HayKH, OCO3HaHUs €€ poju B
dbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU I[ETOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHUpPe KaK O €JUHCTBE MPHUPOJIbI, YeJOBEeKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M penieHuu MpobdiieM
COXpPaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTMM [IJIi COBPEMEHHOW IMBUIIU3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS Pa3BUTHUSI MEAMIIMHBI, CO3/aHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHNOCOOHBIX pEIIaThb PECypCHble  MpOOJIeMbl  pPa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTeH BhIXOAA U3 TI00ATBHBIX YKOJOTUYECKUX MPOOIeM U
oOecrieueHrs  mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PallUOHAIBLHOMY
WCTIOJB30BAaHUIO TIPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAApPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUHU OHOJIOTMYECKUX 3HAHUU B IEJAX
MOBBIIIIEHUS OOIIEeH KyJIbTyphbl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpU U3y4eHUH OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIONb30BaTh MOJy4yaeMble 3HAHUS [Js aHaliu3a W
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (DAKTOB H
HMMEIOLIUXCS JAHHBIX C IEJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BATh OMOJIOTUYECKHE 3HAHMS ISt
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAy4YHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO N€SITEILHOCTh MHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUN MO OMOJOTMH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (POPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (haKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOpHS,
UCCIEIOBaHUE,  HAONIOJIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U JIPYTuX),
yHUBEpCajJbHble yueOHble JeHCTBUS (TO3HABaTENbHbIE, KOMMYHHKAaTHUBHBIC,

PEryJISITUBHBIE), obecreunBaroye dbopmupoBaHue GyHKIMOHATBHOM
rPaMOTHOCTH U COI[MAJIBHOM KOMIIETCHIIMM OOYy4YaroluXcsi, CIOCOOHOCTb
o0yJaromuxcs HCITOJIb30BaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUS B
[IO3HABATEJILHOM M COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTATBl OCBOCHHUS MPOrPaMMbl CPEAHET0 OOLIETO
00pa3oBaHuUsl TOKHBI OTPAXKATh:

Osaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMHU
NEeUCTBUAMM:

1) 6a3oBbIe TOrHUECKHE TeiiCTBHSA:

CaMOCTOSITENIbHO  (OpMYNIHUpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILIEHUS
(ananuza, cUHTE3a, CpaBHEHMSI, Kilaccu(ukanuu, 0000IIeHHs ), pACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSI3M C APYTUMU NOHATUSMH);

OMpeneNnsaTh LeNu JeATeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI JACSITEIIbHOCTU C TIOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBSCHEHUS (PAKTOB U SIBICHUUN
YKABOU IIPUPOBI,

CTPOUTH JIOTMYECKHE PACCYKIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
AHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PaccMaTpHUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJBI U 3aKIIFOUEHUS;

OPUMEHSThH CXEMHO-MO/ICJIbHbIE cpencrtea IS peICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHHM B M3ydaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKKe  MPOTUBOPEYMM  Pa3HOTO  poJa,  BBISIBICHHBIX B Pa3MYHbBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBBI B IESITEIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX  pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE MPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIEI0BATEIbCKHE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKOW U MPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0sieM, CIHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS MPAaKTUYECKUX 3a7ad, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPAa3jIMUYHbIE BUJABI JCSATEIBHOCTH IO MOJYYEHHUIO HOBOI'O
3HAaHUA, €r0 HUHTEpIpeTaluy, MNPeoOpa3oBaHUI0 M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JJaHUH YUEOHBIX U COIMATBHBIX MPOCKTOB;

(dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
JESTeNIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3W W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelleHHs, HaXOAWTh apryMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OILICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh LEJICHAIIPaBICHHbIN MOUCK IMEepeHoca CPEeACTB U CIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 M NPAKTHUECKYIO 00JacTH
KHU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratb OPUTUHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMaLUHU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0aszax NaHHBIX, B MHTepHETe), aHAIM3UPOBATh



nH(})OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MIPEACTABICHUS], KPUTUIECKU OIICHUBATH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(GopMyTupOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otOope Ouosornyeckoil nHpOpMalrK, HEOOXOAUMOM ISl BBHITIOTHEHUS Y4€OHBIX
3aj1ady;

npuOOpeTaTh OMBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MPEACTABICHUS
Ouonoruueckor nHPopMauu (Cxemsl, rpaduKy, AMArpaMMBbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIOJb30BaTh HAy4YHBIA A3BIK B KayecTBE CpEACTBA Hpu padboTe cC
Ouonornueckod MHGMOpMalLMen: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBI, (PopMysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJIaJ€Th  HABBIKAMHM  pAcloO3HaBaHWA M 3alllUThl  WH)OpMaIuw,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMU:

1) o0mmenue:

OCYIIECTBJISITh KOMMYHUKAIIMHM BO BCeX cpepax )KM3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY O0OCYXaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHTEJIbHO BBINOJHEHUS MpejiaraeMon
3a/lay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacro3HaBaThb HEBepOaJbHbIE CpEJCTBAa OOUIEHMs, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
yYMETh CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CHOCOOaMHU OOIIEHUS M B3aMMOJICHCTBHS, TOHUMATh
HaMEPEHHUs JAPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
1 B KOPPEKTHOU opMe HopMyTupoBaTh CBOU BO3PAKCHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW U WHIAWBHUIYaIbHOU
paboOTHI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS MPU pELLICHUN yueOHOH 3a1auH;

BBHIOMPATh TEMATHUKy U METOABl COBMECTHBIX JEUCTBHI C y4€TOM OOIMHUX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIEHA KOJIEKTUBA;



NPUHUMATh LM  COBMECTHON  JI€ATE€IbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUH,
pacnpenenarb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAayeCTBO CBOEro BKJIAaJa M KaXIOr0 YYaCTHHKAa KOMaH[bl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C TMO3UIUH HOBU3HBL,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

OgJyageHne yHUBEPCAIbHBIMHU PeryJsiTHBHBIMHU AeHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKHX 3HAHUM 1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M IMOCTYIKAX 10 OTHOIICHHIO K KUBOH NPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/lauyll B 00pa30BaTENIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pPElIeHUs MNpoOJeMbl C  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CHTYalLUsIM;

pacuMpsITh paMKH y4eOHOIrO NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABbIKAMM  IIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHUM, UCMHOJIB30BaTh MPUEMBI pedIeKCUH AJIi OLUEHKU CHUTYyallMH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHW>KECHHIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0N U IPYTUX:

NPUHUMATD ce0s, TOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M AapryMEHTBl JAPYIMX NPH AHAIA3E PE3YJIbTATOB
NEATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUIHMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3UIUHU JPYTOro YeJOBeKa.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pesynbTaThl ocBoeHUsi mporpammbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crieniupuueckue st yueOHoro npeamera «buosorus
Hay4YHbIC 3HAHUS, YMEHUSA U CMOCOOBI JCHCTBUM MO OCBOCHHIO, HHTEPIPETALUUA U
peo0pa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosioruedi. B mporpamme npenMeTHbIC
pe3yJbTaThl MPEJCTABIICHBI 110 TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4deOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (hOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPAa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIMOHAITHHOU
rPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUS KU3HEHHBIX 33714,

YMEHHE pacKpbIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB M TOHSATHIA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIISCTB M IPEBpAICHHE
DHEPTUU), TOMEOCTa3 (CaMOperyJIslns), YPOBHEBAs OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCTIPOM3BEACHHE (PETIPOIYKIIHSI ), HACIEICTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHHUE Wu3JlaraTb OWOJIOTMYECKHE Teopun (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTPaJIbHAas JOrMa MOJCKYJspHOW Ouosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBwiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuit H. M. BaBuioBa), onpeaensTe TpaHUIlbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUS B OMOJOTUM: HAOMIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpraHu3alus U NPOBEIACHUE
OMOJIOTUYECKOTO  JKCMEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXJy HCCICIYyEeMbIMH BEJIMUYMHAMHU, OOBICHEHUE TOJYyUYCHHBIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NIPU3HAKH BUPYCOB, KJIETOK MPOKApHOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHMS SHEPIUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro OoOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOJIOTBOPEHMS, PA3MHOXKEHUS, HWHAMBUAYAJIbHOIO pa3BUTUS OpraHU3Ma
(oHTOTCHE3);

YMEHHUE NPUMEHATh NOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJIS NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C LEeJbl0 o0ecreyeHus: 0e30IacCHOCTH CBOEro 3J0pOBbs M 340POBBS
OKPY>KAIOIIUX JIOAEH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY Karolen
OPUPOJHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJb30BAaHUS JIOCTHKEHUHN
COBPEMEHHOW  OHWOJOrMM W OHOTEXHOJOTMA i1 PalHMOHAJIBHOIO
MPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JJIEMEHTapHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACJEI0BaHUE, COCTABIIATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHE padOThl, COOIHOIATh
npaBuiIa mpu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHEOOPMALIUIO
OMOJIOTMYECKOTO  COAEpkKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3THUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEJOBaHUN B OHOJIOTHH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[aBaTh COOCTBEHHBIE IHCbMEHHbIE M YCTHBIE COOOIICHHUS,
0000111ast OMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE U POJM OMOJIOTUU B CHUCTEME HAYyYHOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCUICKHX U
3apyOEKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COACpNKAHHE OMOJIOrMUYECKUX TEPMHUHOB M IOHSITHIA:
BUJI, TIOMYJISALUSA, TeHO(OHA, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLIUH,
MPUCTIOCOOJICHHOCTh OpPraHU3MOB, BU000pa30BaHUE, DKOJIOTHYECKUE (PaKTOpPHI,



DKOCHCTEMA, NPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpuu (3BOMIOUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpimieBoro cxoacra K. M. boapa, depenoBanusi TJIaBHBIX HampaBlICHUNW WU
nyteit sBomoruu A. H. CesepiioBa, yuenusi o 6uochepe B. M. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMH HAYYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MNPOBEICHUE
OMOJOTHYECKOTO  OJKCIIEPUMEHTa,  BBIABM)KCHHE  TUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJYyYEHHBIX
pEe3yJbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUHA U 3aKOHOB, YMEHHUE
JIeaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOIYJSIUA, MPOIYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOT€OLEHO30B U JKOCHCTEM, OCOOEHHOCTH TIPOLECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIOCOOIIEHHOCTU
OpraHU3MOB, JIEWCTBHUS SKOJOTMYECKUX (AKTOPOB HA OPraHu3Mbl, IEpeHoca
BEILIECTB M IOTOKA SHEPIMM B 3KOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOTreOXMMHUYECKUX
ITUKIIOB B OMocdepe;

yMEHHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 30pOBbS MU 37A0POBBS
OKPYXAIOIUX JIIOJEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
OPUPOJHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJB30BAaHUS JIOCTHIKEHUHN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTUYECKHE 3a/1ay, COCTABJISATh CXEMbI
MEPEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOJHATh JA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COONIOAATH
npaBuia npu pabore ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYAOBAHHUEM;

YyMEHUE KPUTHUYECKU OIEHWBaTh M HMHTEPHPETHPOBAThH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpPKAHUS, BKJIIOYAIONIYIO0 TIICEBJAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTHYECKHE  IMPOOJIEeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCHbMEHHBIE W YCTHBIE COOOILEHUS,
000011ast Onosiorndeckyro HHGOPMAIHIO U3 HECKOJbKUX MCTOYHHKOB, TPAMOTHO
WCIIOJIH30BATh MOHSATUHHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosauuecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoubueie | IIpakruueckue (wicpp )
NMPOrpamMMbI Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 b 2 0.5
HOMOTIDT AR Hayka https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbl U MX OpraHU3aLuUs 1 bubmmorexa LIOK
p . https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6nmmoreka [IOK
4 XK 6
VSHEASHTETIBHOCTL TUIETHH https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHue u uHANBUIyaJIbHOE Pa3BUTHE 5 1 bubmuorexa [LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrtBeHHOCTh 1 HK3BMEHUYHBOCTh 8 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuus oprannzmMoB. OCHOBBI 3 bu6muoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
8 P 1
S3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KounuecTBO 4acoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeEM nudpoBbIie
Ne i/t P Konrtpoasubie | IIpakrnyeckue (ubp )
NMporpaMmbIl Bceero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcbl
bubnnorexa [JOK
1 C) 0 9 1
BOTOHHOHHA BHOJOTI https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
3 0] 5 1
PTafH3MEL H OKpyRaiofas cpesa https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa 1 SKOJIOTHYECKUE CUCTEMBI 9 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
5 P 2
SSEPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 0 25
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