MYHUIUITAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIbHOE YUYPEXXJIEHNE
KPACHOAPMENCKAS CPEJHAA OBILIEOBPA3OBATEJIBHAS IHKOJIA

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO

METOAMYECKHM OOBbEMHEHNEM  Ha 3aCeIaHuu B COCTaB€  COJIEP)KATEIbHOIO

yauTenen €CTECTBEHHO-  IEJarOrM4eCKOro CoBeTa pazaena OOIl ¢ yuerom @OII

OOLIECTBEHHOT' O IIUKJIa ITporoxosn Ne 1 COOTBETCTBYIOILIETO YpOBHS

PykoBoautens HIMO oT 29 aBrycra 2023 r. obmero 00pa3oBaHUS TPHKA30M
A.M. Ilpyrnosa JUPEKTOpA LLIKOJIbI

[Iporokon Nel JI.B. I'puunna

ot 28 aBrycra 2023 r. [Tpuka3z Ne 316 ot 29 aBrycra 2023 1.

PABOYAS ITPOTPAMMA

y4eOHOTro MpeaMeTa
«buonorus»
st 10 kimacca
Ha 2023-2024 y4yeOHbIi roa (0a30BbIi)

CocraBwn: Ilerpenko Taresina EBrennesHa,
YUHTEIb O6uoaoruu BBICHIEH
KBaJTM(UKAITIOHHON KaTerOpHH

n. Kpacnoapwmeiickuii, 2023



HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yuebHoro mnpeamera «buornorus»  (mpeamerHas — o0nacThb
«EcTecTBeHHO-HayuHas) Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHMS COCTaBlICHAa HAa OCHOBE
TpeOOBaHUIl K pe3ylnbTaTaM OCBOCHHS IPOTrpaMMbl CpEAHEro oO0miero o0pa3oBaHHs Ui
obyuarommxcs 10-ro kiracca MBOY Kpacuoapmetickoit COLL B COOTBETCTBUM CO CIIEIYIOITUMHU
HOPMAaTUBHBIMU JJOKYMEHTAMHU:

- ®enepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-®3 «OO6 o6pa3oBanun B Poccuiickoi
Denepauuny;

- ®I'OC cpennero obmero o0pa3oBaHMS, YTBEPXKIACHHBIM MPUKa30M MUHIIPOCBEIICHUS OT
17.05.2012 Ne 413 «O6 yrBepxkiaeHUU (GeaepaTbHOrO TOCYIapCTBEHHOTO 00pa3oBaTEeIbHOTO
cTaHjapra cpeaHero oOmiero ooOpaszoBanus» (¢ u3MeHeHwsmMu Ne 732 ot 12.08.2022
3apeructpupoBan 12.09.2022 Ne 70034).

- [Ipukazom MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 "O6
YTBEpXKACHUH (elepaibHON 00pa30BaTeIbHOM MPOrpaMMbl CpeaHero odmiero obpasoBaHwus"
(Bapeructpuposan 12.07.2023 Ne 74228)

- OCHOBHOU 00pa3oBaTENbLHOM MpoOrpaMMoil cpemHero obmiero oOpaszoBanusi, MBOY
Kpacnoapwmeiickoit COL;

- ®epepanbHoit padoueit mporpammoii COO, o npeamery «buoiorusy;

- Yuebnbim mmanom COO MBOY Kpacnoapmeiickoit COLL;

- llonoxxenuem o pabouux mporpamMmax, y4eOHBIX Kypcax (B TOM UHCJIE€ BHEYpPOUHOM
JesATebHOCTH), yueOHbIx Moaynier MbOY Kpacnoapmeiickoit COILI;

- PaGoueit nporpammoii Bocutanust MbOY Kpacuoapmeiickoit COLLL

- YyeOHukamu, ydeOHbIMU TocoOusmu (PenepanbHblii 3axkoH oT 24.09.2022 Ne 371-03),
yTBEp)KJIEHHbIE NpuKazoM Munmnpocsemenus ot 21.09.2022 Ne 858 "OO6 yTBepxIeHUU
denepanbHOro MepedHs Y4yeOHHKOB, JOMYILIEHHBIX K HCIIOJIb30BAaHUIO TMPH pean3aluu
MUMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTAIIMI0 00pPa30BaTeIbHBIX MPOTPaMM HadaabHOTO OOIIEeTo
0o0pa3oBaHUsl  OCYLIECTBIISIONIMMH  OOpa30BaTENbHYIO  JESITEIbHOCTb W YCTaHOBJIEHUS
MpEeeTbHOTO0 CpPOKAa HWCMOJB30BAHUSA HCKIIOYEHHBIX Y4eOHUKOB» (3aperucTpupoBaHO B
Munrocte Poccun 01.11.2022 N 70799)

Pabouas nporpammMa ydeOHoro nmpeamera «bruonorus» s o0y4aromuxcs Ha YpoBHE CPEIHEro
o01iero o0pa3oBaHMs OPUEHTHPOBAHA Ha 1€JIEBbIE IPUOPUTETHI, CHOPMYITMPOBAHHBIE B paboueit
nporpamme Bocnutanusg MbOY Kpacnoapmerickoit COIL

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «bBUOJIOT US1»

[Tpu pa3paboTke MpOrpaMMbl MO OHOJOTHU TEOPETUYECKYID OCHOBY ISl OMpEeIICHUs
NOIXO0J0B K (opmupoBaHHUIO cofepxaHus ydeOHoro mnpenmera «buonorus» cocraBuiIu:
koHuentyanbHbie nonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JICH, COACpKaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBaHWU K YPOBHIO IMOATOTOBKH BBIMYCKHUKOB, MOJIOKEHHUS 00
o0IMX MENsIX ¥ MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETrO
obmero obpaszoBanus B Poccuiickoit denepamnuu, a Takxke MOJTOKEHUS O crienuduke OMoIornu,
e€ 3HauYeHWU B TIO3HAHWH >KUBOM TMPHUPOJBI U OOECIIECYCHHH CYIIECTBOBAHUS YEIOBEUYECKOTO
obmectBa. CoriaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIMPEIETICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Gmosioruu Ja€T MpecTaBiIeHUEe O EIX, 00 00Iel cTpareruu 00ydeHus,
BOCIIUTAHUS U pa3BUTHA, OOydaroluxcs cpeicTBaMu YydeOHoro mpeamera «buomnorusy,
ompezenseT o00s3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o



pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIEeOBATeIbHOCTh M3yYeHHUs] y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKM 00pa30BaTeIbHOTO IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.

B nporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3ylibTaTaM o0y4deHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEILHOM JEATEIILHOCTH/ y4eOHBIX JEHCTBHM, 00YJIarOIIUXCS IO
OCBOCHHIO COJIEP)KaHHsI OMOJIOrMYECKOT0 00pa30BaHHUS.

B mnporpamme mo Owmomorum (10 kmacc, 0a30BBIH YpOBEHB) pEaTU30BaH MPUHITUI
MPEEeMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojmapss 4eMy B HeW mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAIMH  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npupoaHoii cpene. IlosTomy Hapsiay ¢ u3ydeHHeM OOIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHOJIOTUH YIEeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAHUU B MOBCEHEBHOM JKU3HM JJISl PEIICHUS MPUKIIAJHBIX 33/1a4, B TOM Yucie: TpOopUIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEACHUS B OKpYXKAIOIIEH MPUPOIHON cpere,
aHaM3a BIMSHUS XO3SHCTBEHHOHM JEATEIBHOCTH 4YEJIOBEKAa HAa COCTOSHHE MPHPOTHBIX W
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHMAHHS K NPUKIAJAHON HAMpPaBIEHHOCTU Y4eOHOTO
npenMera «buoNorus» MpoAUKTOBAaHO HEOOXOTUMOCTHIO 00eCreUYeHUs YCIOBHM Ui peuIeHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas Mpe/roaaraet
dopmupoBaHHEe y O0YJarOIUXCS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpenHero oOmero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (opMUpOBaHUE y OOydYarOIIMXCS NPEACTABICHWM O HAy4YHOH KapTHHE MUDA,
pacmmpsieT 1 0000IaeT 3HaHHUS O KUBOW MPUPOE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AaET YCIOBMS JUIA: TMO3HAHUS 3aKOHOB KHMBOM TPHUPOJBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 37J0pOBOT0 M 0Oe3o0macHoro obdpasa
KHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHue OWONIOTHST HWMEET TaKKe [UIS pEIIeHHs BOCIMUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, coluanu3anuu odyJaromuxcs. M3ydenne
6uosorun obecrieunBaeT yCIIOBUS ISt dbopMupoBaHUs WUHTEIJICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpalui OMOJIOTHYECKUX 3HAHWUHU C TMPEICTABICHUSMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
Y4aCcTHOCTH, (pU3HUKH, XUMUU U Teorpaduu. Ha3BaHHBIE MONOXKEHUS O MpelHa3HAYCHUH Y4eOHOTro
npeamera «bUONOTHS» COCTaBUIM OCHOBY JUISL OMNpENeNeHHs MOJAXO0AO0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B IPOTpaMMe TI0 OHOJIOTHH.

Ot60p conepkanusi yueOHOTO npeameTa «bruonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
HO3ULUH KYJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIUECs TOJIKHbI
OCBOMUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpOBaHUs OOIIEH KyIbTYphl, ONpeAesIomne
aJIeKBaTHOE TIOBEJIEHUE 4YeJIOBEKa B OKpY’Kalolllell MpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKMU3HHU W MPAKTHUECKOU aesTelbHOCTH. Oco00€e MECTO B ATOM cHUCTEeMe 3HAHUUN
3aHMMAIOT 3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (OPMUPOBAHUA
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3aIMH OMOJIOTHYECKOTO 00pa30BaHusl.



CrpyKkTypupoBaHHE COJEpXKaHUsA Yy4yeOHOro MaTepuasa B IpOrpaMMe IO OHOJIOTHU
OCYILIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUK 00 OTIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLNUU. B COOTBETCTBUM C ITUM B
CTPYKType yueOHoro npenmera «buosiorus» BbIIENIEHBI CIEIYIOIUE COJepKAaTeIbHbIC JIUHUU:
«buonorus kak Hayka. MeToJpl Hay4HOro no3HaHusA», «KieTka kak Onosoruyeckas cuctema,
«OpranusMm Kak Ouosnoruyeckas cuctremayn, «CucreMa U MHOTOOOpazue OPraHu4ecKoro MHUpay,
«OBOJIIOLINS KUBOM MPUPOABI», «IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTI.

HEJN N3YYEHUSA YYEBHOI'O ITPEJMETA «BUOJIOI' U51»

Leny um3ydenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3alii >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM CIeIYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHUA O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O METOJaX HAay4dHOTO ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMM U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOmMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTAX Pa3BUTUS B OMOJIOTMU HAYYHBIX B3IJISI0B,
UeH U MOIX00B K U3yYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;

CTaHOBNIEHHE Yy OOydYaromuxcs oOIe KyabTyphl, (YHKIHOHAIBHON TIpPamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPUPOJIBI Ha
OCHOBAHWM 3HAHUU U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUHA 6I/IOJ'IOI‘I/II/I;

dbopMUpOBaHHE Yy OOYYAIOIIMXCS YMCHHH WLIIOCTPHPOBATh 3HAYCHHE OHMOJOTHYCCKHUX
3HAHUM B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCIIMTAHHUC Y6€)K]1éHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM KUBOU IMpUpOAkI,
HE0OXOIUMOCTH OEPEeKHOTO OTHOIICHHS K Hel, COOIOICHHUS STHUSCKUX HOPM IPH MTPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U yYMEHUH B MOBCEIHEBHOM >XU3HU JJIS OLEHKHU
MOCNEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHHUIO K OKpYXalolled cpene, COOCTBEHHOMY
3JI0pOBbI0, 00OCHOBAHHE U COOMIOICHHE Mep MPOPHUIAKTUKY 32a00IeBaHU .

B cucreme cpennero obmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SIBIIAETCS 00A3aTEILHBIM y‘IC6HBIM npeaMeToM, BXOJAAIIHMM B COCTAaB Hpe)IMeTHOI\/’I oOactu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

MECTO YYEBHOI'O IPEJMETA «bHOJIOT'US1» B YYHEBHOM IIVTAHE



Pabouas nporpamma yuebHoro npeamera «buonorus» (6a30Bblil ypoBEeHb) paccuuTaHa Ha
34 gaca (1 yac B Hemento). YueOHBIN TUTaH Ha M3ydeHue Owosoruu B 10-m kimacce otBOauT 1
y4eOHBII yac B Hesenmo, Bcero 34 yuaeOHbIX yaca, pH 34 yacax yueOHbIX HeJlelb.
Jis peanu3anuy IporpaMMbl HCHIOIB3YIOTCS YIEOHUKH TSl YUUTEIs M 00y4JaroIuXcs:

Jnst yaurens:

- yueOHuk s oOyuaromuxcs 10-11 kmacca, aBt. Ilaceunuk B.B., Kamenckuii A.A., PyGioB
A.A. u np. / lloxn pen. Ilaceunuka B.B. buonorusi. ba3ossiit yposens. 10, 11 kmacc. — M.:
[Ipocsemenue, 2023 1.

Jliist oOyuaronuxcsi:

- yueOHuk mns obyuaromuxcst 10-11 xmacca, aBt. [laceunuk B.B., Kamenckuii A.A., PyOuoB
A.A. u ap. / llox pen. Ilaceunuka B.B. buonorusa. basossiii ypoens. 10, 11 kmacc. — M.:
[Tpocsemienue, 2023 r.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA POI'PAMMBLI 110
BUOJIOT'UN HA BA30BOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aroImuMUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pe3yabTaTOB OCBOEHHS MpenMera «buonorus» BblIeICHBI
CIIEAYIOIIME  COCTABIIAIONINE: OCO3HAaHWE OOYYAIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO,
HAIMYUE MOTHBAIIMM K OOy4YeHHWIO OWOJIOTHH, LeJeHANpPaBIEeHHOE pa3BUTHE BHYTPEHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarONmIMXCS PYKOBOJCTBOBATHCS B
cBoOen JCATCIIBHOCTHU IIECHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, IpUCynmnumMu CHUCTEME
OMOJOTUYECKOTO 00pa30BaHUs, HaJMYHUe HSKOJIOTHYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH IENTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIngHOCTHERIE pE3yIbTaTbl OCBOCHUSA IMMPEAMCETA «bunomorusa» JOCTUTAKOTCA B C€AUHCTBC
y‘-Ie6HOI\/’I U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU pOCCHfICKHMPI
COOMOKYJIIBTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPHOTU3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TPyJda U CTapIIeMy IMOKOJEHHUIO, B3aUMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpee.

JIngHOCTHEBIC pPE3yiabTaTbl OCBOCHUSA y‘-I€6HOFO nmpeameTa «buomorusy JOJIKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS C(POPMHUPOBAHHON BHYTpPEHHEH



MO3ULIMEN JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAalWW, IO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM POCCHUMCKOrO  00IlecTBa,
pacHIMpeHHe >KU3HEHHOTO ONbITa U OMbITa JAESITEIIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskaIaHCKOro BOCIIHTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeTOCsl KAaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBak€HHWE 3aKOHA U
IIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUHU YUICOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATEILHBIX 33/1a4, BBIMOTHECHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTHIBATh B  CBOMX JIEUCTBHSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTSAMH U COITUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTHh POCCUICKON TPAKTAHCKON UIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonmMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MAMITHUKAM TPUPOJIBI,
JIoCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHUMCKUX YYEHBIX B CTAHOBJIEHHE U Pa3BUTHE
OHOJOTUH, TOHUMAaHH 3HaYeHUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTH K CITY)KE€HHUIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CITOCOOHOCTH OIIEHHWBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMWTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MTPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KaueCTBA TBOPYECKOH JIMYHOCTH;



5) ¢usudyeckoro BocnuTaHWs, (OPMHMPOBAHUA  KYJbTYPbl 310POBbA H
IMOLUOHAIBLHOIO 0J1aroNoJIyusi:

NOHMMAaHME U peanu3alys 3J10poBoro U 0e3omacHoro o0pasa *Hu3HH (30pOBOE MUTAHUE,
coOIoZieHNe TUTHEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
perynsapHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIOJICH;

OCO3HAHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0T00uE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMUYECKOM U COIMANbHON HAMPaBICHHOCTH,
CHOCOOHOCTh ~ MHHUIMUPOBATH, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJHATH — TaKylO
NeSITeTbHOCTb;

UHTEpEC K pa3nuyHbiM chepam mpodeccHoHaNbHON AeITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBIH BBIOOp Oyay1eii mpodeccruu u peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIIAHBI,

FOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUHM BCel
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOTHUYECKH 1€1IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS JKOJIOTMYECKOW KYJIBTYphl: NMpUOOpETEeHHE OIbITa IJIaHWPOBAHUS
MOCTYINKOB M OIIEHKH UX BO3MO>KHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEeH Cpe/Ibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJOTMYECKUX Mpo0seM U IMyTel UX pelieHus;

CIOCOOHOCTH HCIIONIF30BATh MPHOOpETaeMble TIPU U3YYEHHH OMOJIOTWW 3HAHHS M YMEHUS
IpU pEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM TPHPOJIONIONB30BaHIEM (COOIOIeH e
IpaBUJ MOBEJACHHUS B INPHPOJIE, HAMPABICHHBIX HAa COXpPAaHEHUE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE NEHCTBHN, NMPUHOCAUINX BpEI OKPYKAIOUIEH MPUPOIHON cpere,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUSITHBIE YKOJIOTUYECKHE MOCIEICTBHS MPEAPHHUMACMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHUYECKOW KYJIbTYpHI, ONbITa
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS WMH B
MIO03HABATENBHOW, KOMMYHUKATHBHOH W COIMAIBHOW TpPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOH JIeATENbHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 IO3HAHMSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH ¥ OONIECTBEHHOW TIPAaKTUKH, OCHOBAaHHOTO Ha JHANOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEpPILEHCTBOBAHHE SA3BIKOBOW M UUTATEIBCKOW KYJIBTYPHl KaKk CPEJCTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

MOHUMaHue crenupukn OUOJIOTUM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKarolieM
MHUpEe KaK O €IMHCTBE NPUPOABI, 4YelIOBEeKa U OOIIecTBa, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOaeM coXpaHeHUsl IPUPOTHOTO PaBHOBECHS;



yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHON LIMBUIM3ALMU: 00eCHeUeHUs
HOBOT'O YPOBHS Pa3BUTHsI MEAMILMHBI, CO3[JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUYECTBA, MIOMCKA ITyTeH BBIXOJA U3 IIIO0ATBHBIX
9KOJIOTUYECKUX MPoOseM U obecrieueHus nepexoa K ycToiuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHHS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH ()yHKIHOHAJIHHON
IPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu OnoIoruuy;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydaeMble 3HAHUS Ui aHanu3a M OOBSCHEHHUS SIBICHHM
OKpYXKAIOIIEro MHUpa M IPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh OOOCHOBAHHBIE
3aKJIIOYCHUsT HAa OCHOBE HAayYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCHOJIb30BaTh OMOJOIMYECKHE 3HAHMUS IS PEIICHUS
po0JieM B PEATIbHBIX KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE LICHHOCTH HAay4YHOH NEATENBHOCTH, TOTOBHOCTb OCYILECTBIIATH NPOECKTHYIO U
MCCIJIE0BATEIBCKYIO ACSTEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

FOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY 00Opa3oBaHUI0 M €aMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYE€HHUIO HOBBIX 3HAHHWH 10 OHWOJOTMM B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ylbTaTbl OCBOEHHsS yuyeOHOro mpeamera «bHOJOrHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMsI OOYYArOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(uKy METO/I0B IO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHUE, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHbIe JeiCTBUS (I03HAaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXINUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOEHHSI MPOrpaMMbl CPETHEro o0Iero odpazoBaHUs
JOJIKHBI OTPAXKATh:

Osi1aieHHe YHHBEPCAJIbLHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHamu3a,
CHHTE3a, CpaBHEHHUA, KIAacCU(PUKAIMH, OOOOIIEHUS), PAaCKPBIBATh CMBICT OHOJOTHMYECKUX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATH CBSI3H C APYTMMH MOHATUSAMMU);

ONpeNieNATh LEeNU AEATENbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUKEHU,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LENISMU;



UCIIOJIb30BaTh OMOJIOTHMYECKUE MOHSTHUS JUisi OObsACHEHUs (AKTOB M SIBICHUN KUBOU
[PUPOABL,

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MNPUMCHATH CXCMHO-MOJCIIbHBIC CPCACTBA JIA IMPEACTABICHHUA CYHICCTBCHHBIX CBsI3ed U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAaX, a TaKKEe MPOTUBOPEUHI Pa3HOrO PoJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOLIUXCS MaTepUAIbHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJbTATOB IIEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pPabOTy B YCJIOBHUSX pPEaJbHOT0, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBAaTh KPCATUBHOC MBIIIIJICHUEC ITPU PCHICHUU KU3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIa/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
PCIICHHUA MTPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

UCIIONIb30BaTh PAa3JMuYHbIE BHUABI ACSITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlUU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyallUsX, B TOM YHUCIE MpU
CO3JaHun yqe6HBIX " COLUAJIBHBIX ITPOCKTOB,

(GbopMHUpPOBATH HAYYHBIA TUI MBIIUJICHUS, BIaIETh HAYYHOH TEPMHUHOJIOTUEH, KIIFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M MW AKTYAJIU3HUPOBATHL 3alady, BbIABUIATb
TUMNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHI ISl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATE IMOJYYCHHBIE B XOJ€ PCHICHHUA 3adadyu pe3yiibTaTbl, KPUTHYCCKHU
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHUEC B HOBLIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPEy;

YMETb MEPEHOCUTDH 3HAHUA B IMO3HaBaTCJIbHYIO )51 MMPAKTUYCCKYIO oOJtactu
KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BbIZIBUT'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAJIIBHBIC IMIOAXOJbl W PCIICHHA, CTAaBUTH
POOJIEMBI H 33J1a4H, JOITyCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nngopMmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTE yueOHOro mocolus,
HayYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBApPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UPOBaTh HHGOPMAIMIO PA3TMYHBIX BHUIOB U (hopm
MMpEaACTaBJIICHUA, KDUTUUYCCKH OLICHHUBATDH eé AOCTOBCPHOCTDL U HCTIPOTUBOPCUUBOCTD,

dbopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOope
Ouosornueckoi MHpopMauu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 337124,



pUOOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTaBICHUS OHOJIOTUYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KauecTBE CpEACTBA HpH paboTe C OHOJOTrHYecKOn
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3NYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HABbIKAMH pACMO3HABaHUS U 3alIUThl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBgi1ajieHHe YHUBEPCAJIBLHBIMA KOMMYHHUKATHBHBIMH 1€l CTBUSIMH:

1) oomenne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BceX cdepax >KM3HHU, aKTHBHO y4acTBOBATh B JMATIOTE
WIM JUCKYCCUU IO CYLIECTBY 0OCYXJIaeMoil TeMbl (YMEHME 3aJaBaTh BOIIPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHUTEJIBHO BBINIOJHEHUS IIpeUIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYallUi, YMETh CMTYaTh KOH(QIMKTHI U
BECTH IEPErOBOPHI;

BJIIQJIETh PA3WYHBIMU CrOcO0aMu OOIIEHUS M B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
IPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHUpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pelieHny OMoJ0Tu4ecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS IPYNIOBBIX
¢dbopM B3aMMOAEUCTBUS MPH peLICHUH y4eOHOM 3aauu;

BBIOMpPATh TEMAaTHKy U METOJAbl COBMECTHBIX ACUCTBUI C yuy€TOM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEH Ka)kJIOT0 UJeHa KOJUIEKTHBA,

NPUHUMATh TEJId COBMECTHOW JEATENbHOCTH, OpPTraHM30BBIBATH W KOOPIUHHPOBATH
JEUCTBUA IO €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJIM C YyU4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 Y4aCTHHKA KOMaHbl B OOLIUHN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLICHUBATHh WAEU C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHHE B pPAa3IMUHBIX CHUTYyalMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJIBLHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopranu3anus:

UCTIONB30BaTh OMOJIOTHUYECKUE 3HAaHUS Ui BBIABICHHS NpoOJIeM W WX pEUHICHHS B
’KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPATh HA OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUAX M IMOCTYIKAaX 10 OTHOLIEHUIO K XMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKaIOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIaH PelIeHUs INpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (HOPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLCHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJTN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

3) npunsiTHE ce4sl M APYIHUX:

IpUHUMATh ce0sl, MTOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MIPH aHAIIN3E PE3YNIbTaTOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULMU APYrOro YeIOBeKa.

IMPEAMETHBIE PE3YJIBTATBI 10 KJTIACC

[TpeametHble pe3ynbraThl ocBoeHus nporpaMMmbel COO no 6uosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUI MO OCBOEGHHIO, HMHTEPHpPETAallMd U MPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMUS M NMPUMEHEHUIO 3HAaHUN B PA3JIMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUS yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAay4YHOI'O 3HAHUs
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BeImECTB M  IpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIIPOM3BEIICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
[EHTpaJibHasl JI0TMa MOJEKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BapuioBa) u yueHus (0 eHTpax MHOT00Opasus M IPOUCXOKIECHUS KYIbTypHBIX pacTennid H. 1.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus | TPOBEICHHE OHOJIOrHYECKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATH CYHIECTBEHHBbIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpaIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHE MPUMEHSThH MOJTY4YCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCcTieueHus
0€30ITaCHOCTH CBOETO 3[0POBbS W 3/0POBBSl OKPYXKAIOIIUX JFOJCH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKAalolled MNPUPOAHON cpele, MOHHMaHHWE HEOoOXOIUMOCTU
MCIIONIb30BaHUsl JOCTHKECHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TE€HETUYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHKE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKPEUIUBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(}OpMaLUY, HAyYHO-TIONYJISIPHbIE MaTepUabl), STUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.

COAEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMH HaykaMmu, (uiocodueit, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouonoruu B
(bopMUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rHYeCKUX HayK.

MeTopl TO3HAHUS KUBOU MPUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONMCaHUe, U3MEpPEHHE,
KJIaccu(uKanus, MOICIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JleMoHCTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:



[IpakTtuueckas pabora Ne 1. «lcrmosb3oBaHWE pa3IMYHBIX METOIOB TPU H3YYCHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3AIUSA.

JXusble cucrempl (6MOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouosnoruu. OTiIMuYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MTPUPOBI.

CpoiicTBa OumocucteM © HWX pa3HooOpasue. YPOBHU OpraHU3alud  OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHbIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «OCHOBHBIE NPU3HAKH KHU3HU», «YPOBHU OpraHU3alMd KUBON
IPUPOBI».

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XHMMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpasIbHbIE BEILIECTBA.

@yHKIMM BOJABl M MHUHEpPAIbHBIX BeHIeCTB B KieTke. [lopnep:kaHue OCMOTHYECKOIrO
Oananca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OenikoB. HezameHnmble
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAS M YETBEPTHYHAs CTPYKTypa). XHUMHUYECKHUE
cBoiictBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

VYraeBoabl: MOHOCAXapH bl (TII0KO3a, pubo3a U J1e30Kcupu003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTi0NI03a). buosnorundeckue QyHKIUU
YTJIEBOJIOB.

Junuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHIAPOGOOHBIE
cBoiicTBa. buonornueckne Gpynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUIHJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie xkucnorsl: JIHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kilerounas Tteopus — mpuMep B3aWUMOJECHCTBHS UAECH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knerka kak nenoctHas >xuBasi cucrema. OO1ie Mpu3HaKM KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekyinbl JIHK kak renetnueckuil anmapat, cucTeMa CUHTe3a Oernka.

Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKOH KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[TnasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ oOpraHOWIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, MiacTHibl. IIpomcxoxneHne MHUTOXOHAPUNH M IUIACTHUA.
Bunast mitactun. HememOpanHbie opraHoUIbI KIETKU: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, IEHTPHOJH,
PECHUYKH, KTIyTUKH. DyHKINN OPraHOUAOB KIETKU. BKirtoueHus.



SAnpo — peryasaTopHbIi HeHTP KiIeTku. CTpoeHue siapa: siaepHas 000J09Ka, KapuoIjia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetni: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHBOW  IIPUPOACY,
«Pacnipenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmuubl u cxemsl: «llepuoanueckass TabuMLIAa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTe3 Oenka», «CTpoeHue MoJeKyibl Oenka», «Ctpoenue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHue 3yKapuoOTHUYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTEIBHOM KIETKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKU», «Y TIIEBOABD», «JIUmuasD.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHUE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepUAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlabopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMUJIa3bl WK KaTanas3bl)».

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTpOEHMS KIETOK pAacTE€HHH, *XMBOTHBIX MU
0aKTepHii o] MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENaparax U UX OIMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMS  (IJIAaCTUYECKUM OOMeH) u
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMena BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbiid. Pons depmeHToB B 00MeHE
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3bl (orocuHTeza. Peakuuu ¢doTtocuHTes3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KHU3HHU Ha 3emiie. BausHue ycioBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYeHHWE XEMOCHHTE3a /I KU3HHU Ha
3emute.

OHepreruyeckuii oOMeH B  KjeTke. PaciieruieHme  BEIIECTB, BbIICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WId KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'enHernueckas wunpopmamms u JHK. Peanumzanums
reHeTHUYecKoil MH@popMmaluu B KieTke. ['eHeTnueckuil Ko U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuusblii cuate3 PHK. Tpancnsius — GuocunTe3 Oenka. Dranbl TpaHcasmuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Mcropus otkpeiTHs BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKIIa BUPycoB. bakrepuodaru. bonesnun
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBa€MbI€ BUpycaMH. Bupyc nMMyHoaeduuuTa yeaoBeka
(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HMHTErpasa.
[TpoduakTrka pacpocTpaHEeHUs] BAPYCHBIX 3a00JIeBaHUIA.

JdemMoHcTpaumuu:



IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tumbl  muTaHus», «Metabomusm»,  «MUTOXOHAPUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmoHupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  kom», «Bupyco»,
«baktrepuodarn», «Ctpoenne u ku3HeHHbIM 1mka Bupyca CIIM/la, Oakrepuodaray,
«Permmukanus JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHNEe M UHAUBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Knerounsnii 1uki, WM KU3HEHHBIA MK KieTku. MHTepdaza m mumtos. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmmkanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYATbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporeccel, mpoucxonsdiue Ha pasHbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@DopMBI  pa3MHOKCHHSI OPraHM3MOB: O€cIloyioe W TOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXXCHHS: JICJICHUE HAJIBOE, TIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TooBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOIOTO.

Meiio3. Craguu meio3a. [lpormeccel, mpoucxossnme Ha cragusx meinos3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIcia 1 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMoBBIE Kenesbl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaTto3onaoB. Omroaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUSI y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHE, TaCTPYJISIUS,
opranorene3. [loctaomOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPUOHATBHOTO Pa3BUTHS: MPIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 BETKOBOT'O PACTEHHS: CTPOCHUE CEMEHH, CTAIMU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHUE Y
[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUN», «/leleHne KIeTKu
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIETOUHBIM MK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOMUTAIOIINX U YeN0BeKa», «OCHOBHBIEC CTAIUN OHTOTEHE3AY.

OOGopynoBaHue: MHKPOCKOI, MUKpomnpenapatbl «CrepMaTo30Uabl MIICKOTHTAIONIETOY,
«Sineknerka mitekonuraromero», «KapuoknHe3 B KJIETKax KOpemika JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlaGopaTtopnas pabora Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

Jlaboparopnass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Poib UUTONOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIa[ pOCCHICKUX ¥ 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LHUTOTeHEeTHYECKU, MOJIEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCIONIb3yeMas B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, ycTaHoBiIeHHble [.  MeHaenem.
MounorubpunHoe cKkpelBaHue. 3aKoH eInH0-00pa3us ruOpuAI0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCMMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue mpusHakoB. PaGora T. Moprana no cuemieHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHne cuerieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTuYeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnenoBaHwe NpPU3HAKOB, CUEINICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacyeICTBeHHas. Poiib cpesbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIUPUKANUOHHOW W3MEHUYHBOCTH.
Bapuanvonsslii psa u BapuanuoHHas kpusas. Hopma peakunu npusHaka. KosinuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNUYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalllOHHAs
n3MeHYHBOCTh. Kiaccudukanus wmyranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYHHBI MyTaluidi. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka wenoBeka. Kapuotun denoBeka. OCHOBHBbIE METOJbl T€HETHKH YEJIOBEKaA:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKHUN, MOJICKYISIPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoimipio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeoBeKa: TeHHbIe Oone3Hu, OO0Je3HM C  HACJIEACTBEHHOM  MPEApacIoNoKEHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue © TeHepaThuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JTIEYCHUS TeHETHYECKHIX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAHHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JIEBaHHI YeTTOBEKaA.

JdemMoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. M. BaBuios.



Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOT€HETHYEeCKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[MTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpeuuBanuey, «L[uTomornyeckue OCHOBBI JAWTHOPUIHOTO CKPEUIUBAHUS,
«Metio3y, «B3anmoneicTBrie ajielbHbIX T'€HOBY, «['€eHeTHuYeCKrue KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIIEHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaudukamoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalroHHAsS
U3MEHYUBOCTb.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUTLEB U OKPACKHU Tela), repdbapuit
«"opox MOCEBHOW.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas padora Ne 5. «M3ydeHne pe3yabTaTOB MOHOTUOPUIHOTO U JUTHOPUIHOTO
CKpELIUMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas padota Ne 6. «M3yuenre MoAU(PHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopuass pabora Ne 7. «AHamu3 wmyranmuii y Jpo3oduibl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas paborta Ne 2. «CocTaBieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MaccoBBIii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuii U KUBOTHBIX. O1ieHKa dKCTephepa. bIM3KopoCTBEHHOE CKpENMBaHUE — WHOPHIMHT.
Uucrtass nunug. CkpeuuBaHue YHMCTHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuau3anmuss U e€ yCIexwu.
HcKkyCCTBEHHBIN MyTareHe3 M IOJIYyYEHHME MOJIUILIOUIOB. J[OCTMIXKEHHMS CENeKUMHU DPACTEHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JaHH
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Knerounas umxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
T€HETUYECKUA MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHos.

Tabmumpl u cxembl: KapTa «lleHTpB TMPOMCXOXKACHHUS M MHOTO00pa3us KYyJIbTYPHBIX
pacteHuit», «Ilopoapl MOMaNTHUX XHUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akagemuka M. @. HWBanoBay, «llomumnougus», «OOBEKTHI
OounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JNUKHX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sICTBEHHBIE PACTCHHUS.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



Okckypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIBHBIA YYacTOK, B TEIJIMYHOE
X03SUCTBO, TA0OPATOPHUIO arPOYHUBEPCHUTETA MITH HAYYHOTO IICHTPA)».



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaunmenoBaHmue pa3xesioB 1 TEM

Koaun4gecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI

bubmuorexa [JOK
! buonorns kax Hayka 2 1 1 https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
2 JKuBbIC cHCTEMBI U X OpPTaHHU3aIUs 1 0 0 httos://m.edsoo.ru/7fA1c292

. bubmuorexa [JOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 2 httos://m.edsoo.ru/7fA1c292

bubmuorexa [JOK

4 XK

MBHEACATEILHOCTD [ICTRH 6 0 0 https://m.edso00.ru/7f41c292

5 Pa3smHOXeHUE 1 MHANBUAYAIBHOE pa3BUTHE 5 0 9 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292

5 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 8 1 9 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292

bu6nmoreka [JOK
8 Pesepaiioe Bpems . 0 0 https://m.edso0.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 7
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* yuyeOnuk [laceunuk B.B., Kamenckuii A.A., Pyouos A.A. u ap. / I[lox pen. Ilaceunnka B.B.

buosnorus. bazosslit ypoBens. 10, 11 kinacc. — M.: IIpocsemenue, 2023 r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
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