Ynpasiienune o6pa3oBanusi aAMUHUCTpanuu ropoaa Tybi

MyHuuunaJabHoe 0I0/1:KeTHOe 001eo0pa3oBaTe/ibHOE
yupeKIeHne
«Ientp oopazoBanusi Ne2 umenn I'eposi CoBerckoro Corosa

Ouiera IlerpoBuua MaTBeeBa
(MBOY IO Ne 2)

INPUHATO YTBEPXJAIO
Ha 3aceJaHuH I1eJaroruuecKkoro aupektop MBOVYIIO Ne2
cOoBETa
INompap6 O.JI.
ITpotoxos Nel ot 28.08.2023 [Tpuka3 ot 30.08.2023 r.
Ne 332-ocH

PABOYAS IIPOTPAMMA
(ID 1310008)

y4eOHOro npeaMeTa
buosorus

s 10-11 xmacca 6a30BbIi YPOBEHB OOIIETO 00pa30BaHUs
Ha 2023-2024 y4eOHBIN To]

r. Tyma 2023

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 22.09.23 13:46 (MSK) Ceptudukat 91B1DD72239F327A8353DD53DFFF178B
YYPEXXAEHME "LLIEHTP OBPA30OBAHMSA N2 2 UMEHU FrEPOSI COBETCKOIo

COHO3A OJIEFA METPOBUYA MATBEEBA", Nonbaap6 Onbra JIeoOHMA0BHa,

OMpeKTop




HOACHUTEJIBHASA 3AIINCKA

[Tpu pa3zpaboTke mporpamMmbl MO OWOJIOTUHM TEOPETHUYECKYIO OCHOBY JIJIS
OTIpEJICIICHUS. TIOIXOJI0B K (OPMUPOBAHHUIO COJACPXKAHUSA YydeOHOTO IpeaMeTa
«buonorus» coctaBuiaM: KoHuentyaiaeHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBICHHOCTA  II€JIe, CoJepKaHusi, pE3yJIbTaTOB OOyYeHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TIOJIOKCHHS 00 OOIIUX MENIIX U
NPUHITMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obmero oOpazoBanusi B Poccuiickoit denmeparuu, a TakKe TIOJIOKECHUS O
cnerduke OMOIOTHH, €€ 3HAYCHUN B MMO3HAHUU JKUBOUM MPHUPOJIBI U 00ECTICUeHUN
CYIIIECTBOBAHUS YeJIOBeUYECKOTO 00mecTBa. COrjlacHO Ha3BaHHBIM IOJIOKCHUSIM,
OTIpE/ICIICHBI OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ma€T TPEACTABICHHE O IENsAX, 00 oOmei
CTpaTeruu OOyYeHHUs, BOCHHUTAHHS ¥ Pa3BUTHI OOYYArONIUXCS CpEACTBAMHU
yueOHOTO TipeameTa «buomorusi», ompeaenser o00s3aTeIbHOE TPEIMETHOE
colepkaHue, €ro CTPYKTypy, pachpeleleHue 1o pasjieiam U Temawm,
PEKOMEHIyEMYIO TTOCJIeIOBATEILHOCTh M3YUYEHHUs YU4EOHOr0 MaTepHayia ¢ yaéToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA O0OpPa30BaTEIHHOTO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarommnXcs.

B nmnporpamme mo OuonormM TaK)Ke€ YYHTHIBAIOTCS TPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM pPE3yIbTaTaM
o0yueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATCIbHOU
JeSITEeTbHOCTH/YI€OHBIX JCHCTBUI OOYUYaIOIMIUXCSl TI0 OCBOCHHIO COJIEPIKAHUS
OMOJIOTMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BBIM YPOBEHB) peaTn30BaH
IPUHIIMI TMPEEMCTBEHHOCTH B HW3Y4Y€HUU OWoNOruu, Omarojaps 4emy B HeH
POCMATPUBAETCSl HANPABIEHHOCTh Ha pa3BUTHE 3HAHWW, CBA3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIlUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, MPECTABICHUN O 3J0POBOM
oOpa3ze XM3HU W OEpPEeKHBIM OTHOIIEHUEM K OKPYXKAIOIIeH MPUPOIHOU cpejie.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOMIEOMOIOTHUECKUX TCOPUH, a TaKkKe 3HAHUU O
CTPOEHUH KUBBIX CUCTEM Pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TIPOIIECCOB B MPOrpaMMe 1O OWOJIOTUM YJICIICHO BHUMAaHHWE HCITOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUI B TTOBCEAHCBHOM KU3HU ISl PEIICHUS MPUKIIATHBIX 3a71a4, B
TOM 4YHUCJEe: NPO(HIAKTUKU HACJIEICTBEHHBIX 3a00JE€BaHUI YeIOBEKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUIECKHU
11eJIeCO00Pa3HOr0 TIOBEIEHUST B OKpYXKalOIIeW TMPUPOTHOW Cpene, aHajau3a
BJIIUSTHUSL XO3SUCTBEHHON NEATEILHOCTH YEJIOBEKAa Ha COCTOSHHE MPUPOTHBIX M
MCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHUE BHUMAHUS K MIPUKJIATHON HAMPABICHHOCTH
yueOHoro mpeamera «BbHoJIorusy) MpOIUKTOBAHO HEOOXOIMMOCTHIO 00ECIICUCHHSI
YCIIOBUH IS PEIICHHS OJJHOW M3 aKTYyaJdbHBIX 33J1ay MIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpennonaraet (HOpMHpOBaHWE Y  OOyJarOIIUXCS
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CIIOCOOHOCTH aalTUPOBATHCA K U3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpenHero oOmero oOpa3oBaHUsS 3aHMUMAET Ba)XKHOE
mecto. OHa oOecrieunBaeT (GopMupoBaHHE y OOYYAIOMIMXCSA TMPECTABICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENIbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allid U SBOJIOLUHU, CO3JAET
yCIOBUSL  JUISi:  TO3HAHMSI  3aKOHOB  JKUBOW  NPUPOJbI,  (POPMHUPOBAHUS
(GYHKIIMOHAIBHONW T'PAaMOTHOCTH, HAaBBIKOB 370pPOBOTO M Oe3omacHoro oOpasa
KU3HU, FKOJIOTMYECKOT0 MBIIUICHHS, IEHHOCTHOTO OTHOILIEHHUS K dKUBOU MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMOIOTHUS UMEET TaK)Ke JUIS PEIICHHS BOCIIMTATEIbHBIX
U pPa3BUBAIOMNIMX 337ad CpeAaHero oOmmero o0pa3oBaHMs, COLUATU3ALNH
oOyuaromuxcs. M3ydenune 6uonoruu oOecrieyuBaeT yciaoBHs ISl (POPMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAIMOHHBIX ¥  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIOCOOCTBYET MHTETpaluu OMOJOTMYECKUX 3HAHUU C
NpEACTaBICHUSIMHU U3 IPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMUHU
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS O MPEAHA3HAUEHUH Y4YEOHOro Mpeamera
«buonorus» coOCTaBWJIM OCHOBY [UId ONPEIENICHUs IMOJIXOJIOB K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COAEp)KaHUs, IMPEJCTaBICHHOr0 B MporpaMme 1o
OHMOJIOTUH.

Ot60p conepxkanust yuyeObHoro npenmera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3MUIMK KyJIbTYpOCOOOpPA3HOrO0 TOJIX0JIa, B COOTBETCTBUM C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOMTh 3HAaHUS M YMEHUS, 3HAYUMBIEC IS
dopmupoBaHusi 00IIEH KyJIbTYpbl, ONPEACHSAIONME aJCKBATHOE IOBEIACHHE
YeJioBeKa B OKpYXKarollled MPUPOJHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHON
KU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco0oe MeCcTO B ATOM CHUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUSA, KOTOPBIE CIIy>KaT OCHOBOMW /11 (POPMUPOBAHUS
IIPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHpA U
HEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOUIMX  T'yMaHU3aluU
OMOJIOrMYECKOro 00pa30BaHMUsl.

CTpyKkTypupOoBaHUE COJep)KaHUS y4yeOHOTO Marepuaja B MpOorpamMme Io
OMOJIOTUM OCYIIECTBICHO € YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKMBOU MPUPObI, O €€ YPOBHEBOIM OpraHuszanuu u
3BOJIIOLMHU. B COOTBETCTBHM C 3TUM B CTPYKType yuyeOHoro npeamera «buomorus»
BBIJICJICHBI CIEYIONINE COoAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTo bl
Hay4yHOTO Mo3HaHus», «KieTka kak Ouosoruueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucrema», «CuctemMa M MHOToOOpa3ve OPraHUYECKOrO MHPay,
«IBOJIIOIMS AKUBOU MPUPOABD?, « IKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTH.

Hens uzydenuss yuebHoro npeamera «buonorus» Ha 6a30BOM YpoBHE —
OBJIaJICHHE  OOYy4YalOIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHM3allid KUBBIX CHCTEM pa3HOTO paHra W MPUOOpPETEeHUE yMEHUM
UCIOJIb30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JEUCTBUM B OTHOLICHUU OOBEKTOB
YKUBOU MPUPOJBI U PEIICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTimkenue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BoM
YpPOBHE 00€CTIeUnBaETCs PELICHUEM CIIEIYIOLINX 3aa4:
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OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAaHUH O OHOJOTUYECKHUX TEOPHsIX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBuiax, Cly>Kaluux OCHOBOM
uisi (hOPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METOJIaX HAyYHOTO IMMO3HAHMsI, CTPOSHUU, MHOTOOOPa3uu U OCOOCHHOCTSX >KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHM3AIlMH, BBIJIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICOBAHUSX B OMOJIOTHH;

dbopMupoBaHuEe y OOYYAOMIMXCS TMO3HABATEIBHBIX, WHTEIUICKTYAIbHBIX W
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHaIM3a JAHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMU HAyYHBIX B3IVISIZIOB, MACH W TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
pPa3HOro YPOBHS OpraHU3aIINY;

CTaHOBJICHHE Yy oOOydJarommuxcsi oOmmeld KyiabTypbl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KWBOW MPUPOABl HA OCHOBAHUU 3HAHUN W ONBITA, MOJYYEHHBIX TMpPU
U3Y4YCHUH OUOJIOTHH;

dbopMupoBanue y o0Oy4yaloImUXCSd YMEHUH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTH 4YeJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUH;

BOCTIUTaHUE YOEKJIEHHOCTH B BO3MOKHOCTH TO3HAHUS UYEIOBEKOM >KHBOM
PUPO/IbI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS] ATUYECKUX
HOPM MPU MPOBEICHUN OMOJIOTMUYECKUX UCCIIEIOBAHMUIA;

OCO3HAHWE IIEHHOCTH OMOJIOTUYECKHX 3HAHWUW IS TIOBBIIICHHS YpPOBHS
AKOJIOTHYECKOM KYJIbTYpbI, A1 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U yMEHUUM B TOBCETHEBHOW KU3HU
JUISL OUCHKHU TOCJICICTBAN CBOEU JIEATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOIIEH
cpene, COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHME U  COOJIOJIEHHE  Mep
npopuIaKTUKY 3a00JeBaHUM.

B cucreme cpennero oOumiero oOpasoBanus «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCSI OOS3aTEbHBIM yUEOHBIM TMPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOH o0nacTh « ECTeCTBEeHHO-HAay4HbIE TPEIMEThD.

Jns wm3ydeHuss Oumonorud Ha ©0a30BOM YpPOBHE CpeIaHEro  OOIero
oOpazoBanus oTBoauTcs 68 yacos: B 10 kimacce — 34 gaca (1 gyac B Hegento), B 11
kiacce — 34 gaca (1 gac B Henemio).

COILEPXAHUE OBYUYEHUSA

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (Guiaocodueil, ITUKON, ICTETUKON U TIPABOM.
Pons Ouonoruu B (QopmMuUpOBaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.
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Meronpl MO3HAHUS SKUBOW TpUPOAbl  (HAOIIOJEHUE, OSKCIEPUMEHT,
ONMHCaHWe, HU3MEepeHHue, Kiaccudukamus, MOJICIUPOBAHUE, CTATUCTUYECKAsS
00paboTKa TaHHBIX).

JdeMoHcTpauuu:

IMoptpetsl: Y. lapsun, I'. Mennens, H. K. Konbsnos, [x. Yorcon wu
@. Kpuk.

Tabnuiel u cxembl: «MeTo bl TO3HAHUS YKUBOW TPUPOJIBI.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHue pa3iaMYHbBIX METOAOB MPU
U3Y4YEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIHS.

XKuBbie cucrembl (OMOCHMCTEMBI) KakK TPEAMET HW3YYCHHUS OHMOJIOTHH.
OTnnume )KUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CpoiictBa OuocucteM M HUX pa3HooOpazue. YpPOBHU OpraHU3ALMU
OmocucTeM:  MOJEKYJISIPHBIN,  KJIETOYHBIM,  TKAHEBBIM, OpPraHU3MEHHBIM,
MOMYJIAIIMOHHO-BU0BOM, IKOCUCTEMHBIN (OMOTCOIICHOTHICCKHM ), OMOChEpPHBIH.

JdemoHcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIC MPU3HAKY KU3HW», «YPOBHU OpraHu3aluu
KUBOU IPUPOABDY.

O6opynoBanue: mojaenb mojekyisl JJHK.

Tema 3. XumMuuyecKkmii COCTAB U CTPOECHUE KJIETKH.

XUMHUYECKAN COCTAB KIIETKU. XHUMHUUYECKUE DIIEMEHTBI: MAaKpPOAJEMEHTHI,
MUKpO3JIEMEHTHI. Boia 1 MUHEpasIbHbIE BEIIECTBA.

OyHKIUM BOJbI U MHUHEpaJbHBIX BellecTB B Kkierke. [lognep:kanue
OCMOTHYECKOro Oasanca.

benku. CoctaB u ctpoeHue O0enKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAsS, TpPETUYHAS U
YeTBEpTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonorunueckue
(GyHKINN GENKOB.

®epmeHThl — Ouonormyeckue Karamuzatopel. Crpoenue (depMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuuHocts. KodepmeHTsl. BuTaMuHbIL.
Ormuns pepMEHTOB OT HEOPTAHUYECKUX KATAIH3aTOPOB.

VYrneBonel: MoOHOcaxapuabl (IJIFOKO3a, pubo3a ©  Je30KcUprd03a),
aucaxapuiel - (caxaposa, JakTo3a) M Irojucaxapujibl  (Kpaxmai, TIJIUKOIeH,
1eJUT0103a). bronorndueckue GyHKIUM YIII€BOAOB.

Jlumuapl:  Tpurmmnepuasl, Gdochomunuabl, crepouabl. [ uapoduIsHO-
ruipogoOHbie  cBocTBAa. buonorndeckue ¢yHkiuu JunuaoB.  CpaBHEHUE
yIJ€BOAOB, OCIKOB U JIUIUI0B KaK UICTOYHUKOB SHEPIHHU.

HyxnennoBeie xwucnorel: JIHK w PHK. Hyxneotuaer — MoHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenne u ¢pynkuun JJHK. Crpoenune u pynkiuun PHK.

JIOKYMEHT nﬁﬂd&bl JRJKI‘E@HH&EQHW@QY@OCHHC u (PYHKL[I/II/I.
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[utonorms — Hayka o kierke. Kietounas Tteopuss — OpuMmep
B3aMMOJICHCTBUS WJeH MU (AKTOB B HAYYHOM TMO3HaHUU. MeToAbl H3y4eHHs
KJIETKHU.

Knerka kak menoctHass »xwuBasi cucrema. OOlMe NTPU3HAKUA KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
cUcTeMa CUHTe3a Oenka.

Tunel KIETOK: dyKapuoTHyeckas W mpokapuorudeckas. OcoOeHHOCTH
CTPOCHHS TIpOKapuoTHUYeCKoM KieTku. Kierounas crenka Oakrtepuii. CtpoeHue
AYKAPUOTHUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIbHOM, >KUBOTHOU U
TPUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MIIMKOKAIIUKC, UX
bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U QpyHkuuu. LluTomnnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar ['ombmxw,
T30COoMBbl.  [10oyaBTOHOMHBIE OpPraHOW/bl KJIETKU: MUTOXOHIPHUH, IUIACTHBI.
[IpoucxoxkneHnne MUTOXOHIpUM © TwuiacTuA. Bunpel mimactun. HememOpannbie
OpraHou/Ibl KJIETKU: PHUOOCOMBI, KJIETOUHBIM IIEHTP, IEHTPUOJIH, PECHUUKH,
KryTUKU. OYHKIIMHA OPTraHOUJIOB KJIETKU. BKiItoueHus.

SAnpo — perynsTopHbIil 1ieHTp KieTku. CTpoeHue siapa: sijaepHas 000J0uKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BEMIECTB B KJIETKE.

JdemoHcTpanuu:

IMoptpetsl: A. JleBeuryk, P.I'yk, T.IlIBann, M. lllneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

[uarpammel: «PacnpeneneHne XUMHYECKMX  JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHre XMUMHUECKUX 3JIEMEHTOB B )KUBOW MPUPOECH.

Tabnuiel 1 cxemsl: «Ilepronnueckass Tabauila XUMHUYECKUX AJIEMEHTOBY,
«CTtpoeHune MosieKyJibl Boab», «brocunres 0enka», «CTpoeHue MOJIeKyJIbl OenIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIbI
AT®», «CtpoeHne 3yKapuOTUUYECKON KIETKN», «CTpOCHUE KUBOTHOU KIETKNY,
«CtpoeHne pacTUTENIbHOM KIETKH», «CTpOEHHE NPOKAPUOTUYECKON KIETKWY,
«CtpoeHnue sijipa KIETKN», « Y TIeBOAbD, «JIUMUABD.

OO6opy/ioBaHKE: CBETOBOM MHKPOCKOI, 000pYyIOBaHUE JUIsl TMPOBEICHUS
HAOIOJICHUM, W3MEPEHUN, HKCIEPUMEHTOB, MUKpPOMpEnaparbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBLHBIX KIETOK.

JlabopaTopHblie ¥ NpakTH4ecKue padoThbl:

JlaGopatopHass pabdota Ne 1. «M3yueHue KaTaqauTUYECKOM aKTHMBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMIJIA3bl UITH KaTanasbl)y.

JlabopatopHast pabora Ne?2. «M3ydeHwe CTpOEHHS KJIETOK PACTCHHUIA,
KUBOTHBIX U OaKTEpUil MOJ, MUKPOCKONIOM Ha TOTOBBIX MHKpOIIpernapaTax U UxX
OIIMCAHUE.

Tema 4. /KuzHeaesiTeJIbHOCTD KJIETKH.
OOMeH BemecTB, Wi MeTaboIM3M. AcCUMIIIATINS (TUTACTHYECKUI OOMEH) |
JTUCCUMUIISIIUSL  (SHEPTeTUYeCKrii 0OMEH) — JBE CTOPOHBI E€IMHOrO IIpoliecca

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO
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MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB M SHEPrUM B TOHUMAHHUH
MeTaboIM3Ma.

Tunsr oOMeHa BemecTB: aBTOTpOGHBINA U rerepoTpodHbIii. Ponb pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBas ¢as3pl (QorocuHTe3a. Peakuuu
dboTocunTe3a. IPPeKTUBHOCTH POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJIS KU3HU
Ha 3emie. BiausHue ycmoBuii cpeanl Ha (POTOCHHTE3 M CIOCOOBI IOBBIIICHUS €O
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMOCHHTE3. XEMOCHUHTE3UPYIole OaKkTepuu. 3HAUYEHUE XEMOCUHTEe3a ISt
YKA3HU Ha 3eMJIe.

DHepreTHueckuii 0OMeH B KJeTKe. PaclieruieHne BelecTB, BBIJCICHHE U
AKKyMYJMpPOBAaHME DHEPrUM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxkenune U ero Buiabl. KHCIOpOOHOE OKHCIEHUE, WIM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuun wmarpuyHoro cuHte3a. ['enermueckas wundpopmamus u JHK.
Peanuzanus reHetmyeckoir mHpopmanum B KIeTKe. ['eHeTHMYeCcKuil KO U ero
cBoiicTBa. Tpanckpurus — Matpuusblii cuaTe3 PHK. Tpancnsamus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHCIOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3au — BUpychl. Mcropust otkpeitusi Bupycos (/1.
W. BanoBckuii). OcCOOEHHOCTH CTPOCHHMSI M JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bome3sHu pacTeHHMii, >XMBOTHBIX M 4YEJIOBEKa, BHI3bIBACMbIC
Bupycamu. Bupyc ummyHonedumnura uenoseka (BUY) — BozOyaurens CITN/a.
OOparHass ~ TpaHCKpUIILMSA, peBepraza U uHTerpasa. I[Ipodummaktuka
pacrnpocTpaHEHHUs BUPYCHBIX 3a00J1€BaHUI.

JdeMoHcTpanuu:

IMoptpetsi: H. K. Konbuos, J. Y. iBanosckuii, K. A. Tumupsses.

Tabnuubl u cxembl: «Tunsl nuTanus», «Metaboauzm», «MUTOXOHIPUSY,
«DHepreTudeckuii oOMen», «Xmoportact», «®Portocuntesy, «Crpoenue JIHK»,
«Ctpoenue u pyHKIHMOHHPOBaHHUE reHa», «CuHTe3 Oenkay, «I 'eHeTHIeCKH KOy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xuzHeHHbld nukin Bupyca CIIN/a,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-ammukanuu «Y asoenue JIHK u Tpanckpummms»,
«buocuntes 6enkay, «CTpoeHne KIETKN», MOJIeb cTpykTypbl JTHK.

Tema S. PazMHoXeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounblii UMK, WM KU3HEHHBIW LUKI KieTku. MHTepdaza u murtos.
[Tponeccrl, mpotekatomue B uHTepdaze. Pemukanus — peakuuss MaTpUUHOTO
cuateza JIHK. Crpoenune xpoMocoM. XpOMOCOMHBIN HAa00p — KapHOTHIL
JIMTITON THBIN u rarJIONIHBIN XPOMOCOMHBIE HaOOPHI. XpomaTuisl.
[[uTosiornuecKkne OCHOBBI PAa3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenue knetkn — muto3. Ctaguu mutos3a. [Iporecchl, npoucxoasmme Ha

JOKYMEHT npYmthREReLiPdAHIA Mo MIEEO3a. buonorudeckuii CMBICII MUTO3A.
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[Iporpammupyemas rudeib KIETKH — aromnTo3.

dopMbl pa3MHOKEHUSI OPraHU3MOB: Oecronoe U nososoe. Buabl Oecrionoro
Pa3MHOXEHMS: [ICJICHUE HAJABOE, ITOYKOBAHWE OJIHO- KM MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE pa3MHOKEHHUE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHHUE VISl CEJICKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHSI OT OECTIOJNOTO.

Meito3. Cragun menosa. [Ipoueccel, npoucxoasume Ha CTagusX Meno3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrM4eckuid CMbICT U
3HAYCHHUE MEHO03a.

l'amerorene3 — mpoiiecc 00pa3oBaHUs TMOJOBBIX KJIETOK Yy JKMUBOTHBIX.
[TonoBbie JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHUWE M PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30HM, SMIEKIETKAa) — CHepMaToreHe3 M OBOIEHES3.
OcoOEHHOCTH CTpOEHUS SUIEKIETOK M CcHepMaTo30ua0B. OIUIOJ0TBOPEHHUE.
[Taprenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisuus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THIIBI
MOCTOMOPHOHANILHOTO PAa3BUTHA: MpPsAMOE, HempsMoe (JIMYMHOYHOE). BrusiHue
cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPhI, CLIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOZICTBA.

Poct u pazButne pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUSA: CTPOCHUE
CEMEHH, CTA/IUH PA3BUTHUA.

JlemoHcTpanum:

Tabmunel u  cxeMbl: «QopMbl  Pa3MHOKEHHSI OpPraHU3MOBY, «JIBoliHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crpoenne xpomocoMb», «Knerounsii nmukin», «Pemmkamus JJTHK», «Mwutos»,
«Meiiosy, «lIpsmoe u Henpsamoe pazButue», «l'aMmeTorene3 y MIeKONUTAKOWINX U
4yenoBeka», «OCHOBHBIE CTAJIUA OHTOTEHE3a.

O06opynoBaHKEe: MUKPOCKOII, MHUKPOIIPENapaThl «CniepmaTo30u bl
MJICKOTIMTAIOLIETO», «ANIEKIeTKa MIIEKONHUTAMEro», «Kapruoknue3 B KIeTKax
KOpElIKa JIyKa», MarHuTHas MOJEib-alIUIuKauus «/leneHne KIeTKn», MOJEeib
JTHK, mozaenb MeTada3zHoil XpOMOCOMBI.

JlabopaTopHblie U NpakTU4ecKue padoThbl:

Jlabopatopnasi padora Ne 3. «HaOmioneHue mMuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHasi pabota Ne 4. «l/3yueHue CTpOEHHUSI TMOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieicTBEeHHOCTh M I3MEHYUBOCTH OPraHU3MOB.
[Ipenmer u 3amaun reHeTHKHU. Mcropusi pa3BUTHS TEHETUKH. Poib
IIUTOJIOTUA U SMOPHOJIOTUM B CTAHOBJICHWU TIe€HETUKU. Bkiag poccuiickux u

3apyOeKHBIX  YY€HBIX B  pa3BUTHE  TEHETUKH.  MeToAbl  T€HETHUKHU
(TMOPHUIOIOTUYECKUH, LUTOT€HETUYECKU, MOJIEKYJISIPHO-TE€HETUYECKHIA ).
[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMMUCHIO
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OCHOBHBIE T€HETHUYECKHE MOHATUS. ['eHeTHYecKass CHMBOJIMKA, UCIOJIb3yeMasi B
CXeMax CKpEeIIUBAHUM.

3aKOHOMEPHOCTHU HACJI€IOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE [. Menaenem.
MoHoruOpuHoe CKpelnMBaHue. 3aKOH eIuHO00pa3us THOPHUIOB IIEPBOTO
nokoJieHusi. IlpaBuio JOMUHHMpOBaHUS. 3aKOH PACHICIJICHHS TPU3HAKOB.
['unoresa yucroTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpelmMBaHWE. 3aKOH  HE3aBHCUMOTO  HAcJeI0BaHMS
npu3HakoB.  lluToreHeTHyeckWe  OCHOBBI  JUTHOPUIIHOTO  CKPEIUBaHMS.
AHanm3upymouiee ckpemmuBanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS
JUTs OTIpEIeTICHUsI TEHOTHUIIA OCOOU.

CuerienHoe  HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLICTUIEHHOMY HacJIeJIOBaHUIO FeHOB. HapylieHue cuemnyieHus reHoB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. | €HETUUECKHUE KapThl.

I'enetnka mona. XpoMOCOMHOE OMpeesieHrE 1oja. AyTOCOMBI U MOJIOBBIE
xpomMocoMbl. ['omorameTrHble W reTeporaMeTHble OpraHusmbl. HacnenoBanue
MIPU3HAKOB, CLEIJICHHBIX C IMOJIOM.

HN3MeHunBOCTS. Bubr M3MEHYMUBOCTH: HEHACJICICTBECHHAS u
Haclie[CTBEHHasA. Ponb  cpeapl B HEHACHEACTBEHHOW  M3MEHUYMBOCTH.
XapakTepucTuka MOJIU(PUKAIIMOHHON HW3MEHUYMBOCTH. BapWallMOHHBIN psag U
BapuanuoHHass kpuBas. Hopma peaknmm npusHaka. KosmyecTBeHHbIE U
KaueCTBEHHbIC TMPH3HAKKM W WX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON

U3MEHYUBOCTH.
HacnencrBenHass, uiaM TIeHOTUIHYECKAsl, M3MEHYMBOCThL. KomMOHMHAaTHBHAas
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM

M3MEHYMBOCTU. MyTallMOHHAs U3MEHYUBOCTh. Kiaccudukaius MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBbIE. HacToTa 1 mpuuuHbI MyTauuid. MyTtareHHsie (pakTOpPBI.
3aKOH rOMOJIOTMYECKUX PSAJOB B HaclieIcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T'€HETHUKHU
yeJIoBeKa: reHeaJIoTHYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHU . CoBpeMmeHHOE onpeesieHue TE€HOTHUIA!
MTOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE€ C MTOMOIIBIO
[11P-ananu3a. HacnencrBenuble 3a0ojeBaHMs 4YEJIOBEKA: ICHHBIE OOJIE3HH,
00JIE3HU C HACJIEICTBEHHOW MPEeIpacloiioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne UM reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPIIAKTUKY U JICUCHUS TeHETUYECKUX
Oone3Hel. MeanKo-TeHETUYECKOe KOHCYIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
I€HETUKHU B MIPEAOTBPAIICHUH U JICUEHUU T€HETUYECKUX 3a00JI€BaHUN YEIOBEKa.

JdemoHcTpanum:

[optpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. YerBepukon, H.
B. Tumodees-Pecorckuii, H. 1. BaBumos.

Tabmuiel ~ u  cxembl: KMOHOTMOPUIHOE ~ CKpEUIMBaHUE U €ro
[MUTOICHETUYECKAas] OCHOBa», «3aKOH paCIICIUICHUS] M €ro IUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOThI  ramer», «JlurubpumHoe  CKpeuuBaHUe,

nokyMeHT néIdROHQTGNRE K Rcoio OCHOBBI  JIMTHOPUIHOTO  CKpeluBaHusy,  «Melho3y,
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«B3anMoeNCTBUE AJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTHKa moJyia», «3aKOHOMEPHOCTH HacCIEIOBaHUS,
CLUEIUIEHHOrO C mnosiom», «KapuoTumbl YenmoBeka © JKUBOTHBIX», «BHAbI
U3MEHUMBOCTHY, «MonudukannonHas W3MEHUYMBOCTh», «HacnmemoBanme pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallnoOHHAs U3MEHUYUBOCTHY.

OO0opynoBaHue: MoAEIU-aNIUIUKAIUA ~ «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«HenonHoe noMunupoBanuey, «JurubpugHoe ckpemuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN W MHKporpenapaTr «Jlpo3odpmmna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB U OKPACKH Telia), repoapuii «['opox moceBHONY.

JlaGopaTopHble U NpakTU4YecKue padoThi:

JlabopatopHasi pabotra Ne 5. «M3ydeHue pesynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKPOTMPENapaTax.

JlaGopatopnas padota Ne 6. «M3yyeHune MoupukamoHHON U3MEHYUBOCTH,
MIOCTPOEHHUE BaPUALMOHHOIO PsiJia U BAPUALIMOHHOM KPUBO».

JlabopatopHasi pabora Ne 7. « AHanu3 MyTtanui y Apo30(puibl Ha TOTOBBIX
MHUKpPOTIPENnapaTaxj».

[Ipaktuueckass pab6ota Ne2. «CocTaBieHHE UM aHAJIM3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa U IpoLECC. 3apOKJICHHUE CEJEKIMU U JOMECTUKALIMS.
Vuenne H. . BaBuimoBa o0 IIeHTpaX TMPOMCXOXKICHUS W MHOTrooOpa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0POJIA, LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBbI U MHAUBUAYATbHBIN OTOOPHI B
CEJIEKIIMM DPACTEHUH M KUBOTHBIX. OIIEHKa JKCTEpbepa. bIM3KOPOICTBEHHOE
ckpemuBanue — HWHOpuAMHT. Ywucras nuHusa. CKpemuBaHUE YWUCTHIX JUHUH.
I'erepo3uc, wnu rubpunHas cuia. HepoicTBeHHOE CKpellMBaHHE — ayTOPUAMHT.
Otnanénnas rtubpuauzanus W e ycnexu. VICKyccTBEeHHBI MyTareHe3 W
MOJIyYCHUE MOJMIUIOUAOB. JIOCTMKEHHS CENEKIMM PACTEHHUM, XUBOTHBIX W
MHUKPOOPTraHU3MOB.

buorexHonorus kak oTpaciib NPOU3BOACTBA. ['€HHAas HMHKEHEpHUs. OTambl
co3manust pexomOuHantHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. KiietouHnble KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEJIBbCKOXO35MCTBEHHBIX OPraHU3MOB.

Okojoryueckue M dtudyeckue  mpodbmemb. MO —  reHetuuecku
MOJIU(UIIUPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

[Moptpetrsr: H. W. BaBunos, M. B. Muuypun, ['. JI. Kapneuenko, M.
®. MBaHOB.

Tabauibl u cxembl: KapTa «lleHTpBl NPOUCXOXKIEHUS M MHOroo0pasus
KyJIbTYPHBIX pacTeHuid», «[lopoabl ToManIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pactenuii», «Otnanénnas rubpuauzanusn», «PaboTsl akagemuka M. @. MiBanosay,
«Ilomumnonnus», «OO0bekThl OuoTexHOJMOTUNM», «KileTouHblE KyIbTYyphl U

DOKYMEHT HWMQQ@MM»QMK%CprHpOBaHHe M IIEPEHOC I'€HOB, XPOMOCOM.
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OO0GopynoBaHue: MYJSDKM  TIJIOJIOB M KOPHEIUIOJNOB  JUKUX (GopM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii « CebCKOX03IMCTBEHHBIC PACTCHUS.

JlabopaTopHble M NpaKTUHYECKUE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHKEHHS CEJICKIIMM PacTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOPHIO
arpoOyYHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIMOHHAS OMOJIOT M.

[Ipennocbuikn BO3HUKHOBEHHUS 3BOJIIOIIMOHHOM TEOPHUU. IBOJIOLHUOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOIIOLIMOHHOM TEOPUU HA pPa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CBugerenscTBa HBONIOUUU. [lareoHTOMOrMYECKHE: TOCIIEA0BATEILHOCTh
MOSIBJICHUSI BHUJIOB B TMAaJIGOHTOJIOTMYECKOW JIETONMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoncTBo u paznuune GayH u Gpiaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOJCTBA W pa3iMuusi AMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIIOTUYHBIC,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX MyTel Yy Bcex
OpTraHU3MOB.

OposonmonHas Teopust Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHHS
JapBUHU3MA. JIBIDKYIIME CHUJIBI HSBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAHUUCHHOCTH PECYpPCOB, HEOMpeaeNEHHAs MU3MEHUYUBOCTb,
0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHbBI OTOOD).

Cunretnueckas teopust 3Boironuu (CTI) 1 €€ OCHOBHBIE MMOJI0KEHUS.

MuxkposBosonus. [Tomynsinus kak eIMHNUIA BUIA U SBOJIOLINU.

JIBrkymue cuiibl ((pakTopsl) PBOJIIOIMU BUJIOB B mpupoje. MyTalluOHHbBIN
nmpolecc ¥ KOMOWHATHMBHASs W3MEHUYMBOCTH. [lomymnsiimoHHBIE BOJHBI W Jpeiid
reHoB. M301us 1 Murpanus.

EctectBeHHbIi 0TOOp — Hampaistomuid ¢akrop 3Bosouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Boouu. [Ipumeps
MPUCIIOCOOJICHHUH Y OpraHu3MoB. ApoMop(d03bl U UIUO0AIATITALNH.

Bun wu BumooOpazoBanme. Kpurepun Buma. OcHOBHbIE  (QOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBosorusi. PopMbl  IBOJIOIMUHU:  (UIETUUYECKAsl, JTUBEPIreHTHAs,
KOHBEpPreHTHas, napauiesbHas. HeoOpaTuMocTh 3BOJIIOIUH.

[IpoucxoxieHre oT HeCENUAIU3UPOBAaHHbBIX TTpeAKoB. [Iporpeccupyromias
crienrann3anus. AfanTuBHAs paJualys.

JdeMmoHcTpanuu:

Hoptpersl: K. JIunneit, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. Cesepiios.

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO
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Tabmuubl  u  cxembl: «Pa3BuTHe oOpraHMyeckoro Mmupa Ha 3emiey,
«3apoJIbIlIi TTO3BOHOYHBIX KUBOTHBIX», «ApxeonTtepukcy, «Dopmbl 00prObI 32
cyiiecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOTO00pa3ue COpTOB pacTEHU,
«MHoroo6pasue  TOpoA  JKUBOTHBIXY, «Tonmynsunmny, «MyTaunonHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «aumoamanranum», «OOmas aereHepanus,
«/IBmkymue cwibl  sBomonuny, «Kaprta-cxema Mapuipyra  myTemiecTBUS
Y. Jlapsuna», «bopn0ba 3a cymectBoBanue», «IIpucrnoco01eHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BUI000pa3zoBaHuey», « IKOJIOTHIECKOE BUI000PA30BAHHE .

OO0GopynoBaHKE: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMM THIAMU OKPACKH,
Ha0Op TIOJIOB U ceMsiH, Kosuiekuusi «[IpuMepbl 3alUTHBIX MNPUCIOCOONCHUN Y
KUBOTHBIX», MOJAENb «OCHOBHBIC HAIPABJICHUS IBOJIONUNY, 00BEMHAS MOJEIH
«CTtpoeHue roJIOBHOIO0 MO3ra NO3BOHOYHBIX).

buoreorpaduueckass kapta wmupa, KOJUIeKIUS «DPOpMbl COXPAHHOCTU
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmmkanus «llepekpéct
XpOMOCOM», BIIaKHbIe Tipenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKWA», MUKporpenapaT «/Ipozoduia» (HopMma, myTtanuu (QOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopHasi padora Ne 1. «CpaBHeHHUE BUJIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUION.

JlaGoparopnas padota Ne 2. «OnucaHue IpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe U pa3BUTHE KU3HHA HA 3emuie.

JloHaydHbIE TIPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble TUnoresbl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: a0MOreHe3 M MaHCIepMusa. XHUMHUYECcKas
3BOJIOLMSA. AOUMOTEHHBIH CHHTE3 OpPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUUYECKON 3BOJIIOIMU. HavanbHbIe ATaIbl
ouosiornyecko sposoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie o 3paMm u nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickass d3pel. llameo3olickas spa u €€ mNEepUOABl: KEMOPHICKUH,
OPJIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o3orickast 3pa ¥ €€ Nepruoibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas 3pa u €€ Tnepuoabpl: NAJCOrE€HOBBIM, HEOTCHOBBIN,
AHTPOIIOr€HOBBIM.

XapaKkTEepUCTUKA KIIMMAaTa M TE€OJIOTHYECKUX MPOoLeccoB. OCHOBHBIE 3Tallbl
SBOJIIOLIMU PACTUTENIBHOIO M JKMBOTHOIO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBNIEHUE, paclBET U BRBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEeCKOro MHpa Kak OTpakeHue HBONIOUMH. OCHOBHBIE
CHUCTEMATHYECKHE IPYMIbI OPTaHU3MOB.

DBOJIOLHMS YeIoBeKa. AHTPOIOJNOrUs Kak Hayka. Pa3Butue npeacraBieHUi
O TIPOUCXOXKJEHUU dYeroBeka. Meroabl nM3ydeHus aHTponoreHeza. CXoIcTBa H

[AOKYMEHT nipytindid Jididd7d Qa0 BetAckio dKUBOTHBIX. CucremMaTHUeCcKOE II0JI0KECHHE YCSIIOBEKA.

MYHULUMUNAJIbHOE BIOAXXETHOE OBLLEOBPA30OBATEJ/IbHOE 22.09.23 13:46 (MSK) Ceptudukat 91B1DD72239F327A8353DD53DFFF178B
YYPEXXAEHME "LLIEHTP OBPA30OBAHMSA N2 2 UMEHU FrEPOSI COBETCKOIo

COHO3A OJIErA NMETPOBUYA MATBEEBA", Monbaap6 Onbra JleoHnaoBHa,

AVPEKTOp




HBuwxymue  cuibl  (pakTtopbl)  aHTpomoreHesa.  HacnencTBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYJUN TPYAa, MBIIIJIEHUE, PEYb.

OcHOBHbIE CTaJNU U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPATIONUTEKH, YeloBek
yMenbii, YemoBek npaAMOxXonAmui, YenoBeK HEaHAEPTaIbCKUK, YeloBek
pasymHublii. Haxoaku HCKOMaeMmblX OCTaTKOB, BpeMsl CYIIECTBOBaHMS, 0O0JIacTb
pacrpocTpaHeHus, 00bEM TOJOBHOIO MO3Ta, 00pa3 *KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHbIE OOJBIIME  pachl:  €BPOICOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHass  (9KBaTOpHajbHAas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas).  YepThl ~ OPHUCIOCOOJIECHHOCTH  MOpeACTaBUTEIEH
YEeJIOBEUYECKUX pac K YCJIOBHUSIM CYILECTBOBaHMs. ENWHCTBO uUemoBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

Ioptpetsl: @. Penu, JI. [lactep, A. W. Omapun, C. Mumiep, I'. IOpu,
Y. lapBuH.

Tabmunel 1M cxeMbl: «Bo3sankHoBenne COJHEYHON cHCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PactutenpHas kietka», <«OKuBOTHas  KJeTKay,
«IIpokapuornueckas KieTtka», «COBpEeMEHHAasi CHUCTEMa OpPraHUYECKOro MHUPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEJIOBEKa W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTUUECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJoBeKay, «JlpeBHeumme roam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHD.

O06opyI0BaHUE: MYIISIKH «IIpoucxoxaeHue YeJI0BeKa» (6rocThI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJIENKH WJIU
U300paKEHUS KaMEHHBIX OpYAHMM TMEepBOOBITHOIO 4YeloBeKa (KaMHU-UYOMIIEPHI,
pybuna, ckpeOia), TreoXpoHOJoruueckas Taonuia, Kouiekiuusa «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpakTH4ecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «/3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJUICKIIUSIX).

DKCKypcus «DBOJIIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPACBEAUECKUN MY3€ei).

Tema 3. Opranu3mbl U OKpYy:Kaomas cpejaa.

DKOJOTHS Kak HayKa. 3aJaud MW pa3fenabl  JKOJOTMU. MeTobl
HKOJIOTUYECKUX HCCIETOBAHUNA. DKOJIOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOTO
YeJI0BeKa.

Cpenpl obuTaHUs OPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, TTOYBEHHAS,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (¢dakTopel. Kriaccudukamus dSKOJIOTHYECKUX (DAKTOPOB:
abuoTnueckne, OWOTHUYECKHE H aHTPOIOTCHHBIE. JIeHCTBHE SKOJOTHYECKUX
(haKkTOpOB HAa OPTaHU3MBI.

AbuoTtndeckue (akTophl: CBET, TEMIEpaTypa, BIaKHOCTb. dDoToneproausm.
[IpucnocoGnennst  OpraHU3MOB K  JIEWCTBUIO  aOMOTHYECKUX  (DAKTOPOB.

LOKYMEHT HMHH@QWQ@MB@L
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buotnueckue  daktopel.  Buasl  OMOTHYECKMX ~— B3aMMOJCHCTBUIN:
KOHKYPEHIIHS, XUIIIHUYECTBO, cuMONo3 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyaJiu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIIU3M,
HEeWTpaau3M. 3HAUYCHHUE OHMOTHYCCKMX B3aUMOJICHCTBHMA JUIS CYIICCTBOBAHUS
OpraHU3MOB B ITPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XaApPAKTEPUCTUKH momyiasiuuu. OCHOBHBIE TOKa3aTelu
NONYJIALMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, HPHUPOCT,
murpanus. J{lnHaMuka YuCIEHHOCTH MOMYJISIIUU U €€ PeryJisiusl.

JdemoHcTpanuu:

[optpetsl: A. I'ymbonbar, K. @. Pynbe, O. ['ekkenb.

Tabmuubl u cxemsl: kapTa «[Ipupoansie 30HbI 3emun», «Cpenbl oOuTaHUsS
opranu3sMoBy», «®Doronepuoguzm», «llonymsimum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH MONYJISIUU UHPYy30pun-TyPenbkuy, «IluieBbie nemnm.

JlabopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatopnas padora Ne 3. «Mopdonoruueckrue 0cCOOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopartopnas pabota Ne 4. « BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuyeckas padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJSALMA pa3HbBIX
BHUI0B PACTCHUI.

Tema 4. CooOuiecTBa U 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTtBO Opranu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckass (muimeBas). Bunabl-nomunantel. CBs3u B
OHOLIEHO3E.

Dxosiornyeckue cuctemnl (dkocuctemsbl). llonstue o0 »skocuctemMe u
ouoreonieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (TuUIIEBbIC) YPOBHU JKOCUCTEMBI. [lumieBble 1enu © CeTH.
OcHOBHBIE TIOKA3aTeIW HKOCUCTEMBI: OMomacca, MPOAYKIUS. DKOJIOTHUECKHE
OUpaMUIbl:  TPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBOMCTBA JKOCHCTEM:
YCTOWYMBOCTh, CAaMOpETyJIsiius, pa3Butue. CyKIeccus.

[TpupoaHbie SKOCHCTEMBI. IKOCUCTEMBI 03EP M PeK. DKOCHUCTEMA XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
bruonornyeckoe u X03sIMCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akTop ycTOHYMBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTUYECKOro pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnajackoro o omocdepe. I'paHuiibl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemecTBo U ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
r100aNbHOM JKOCHCTeMBbl. JlMHaMHMueckoe paBHOBecME W oOOpaTHasi CBs3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOT€OXUMHYECKHE ITUKITBI AJIEMEHTOB (yTriiepoaa,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO
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YenoeuectBO B Omochepe 3emind. AHTPONOTeHHBIE HW3MEHEHHS B
ouocdepe. 'modabHBIE SKOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBOBaHHE MIPUPOIBI u YEeJI0BEYECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBAa yCcTOMUMBOCTH Onocdepsl. OCHOBA PAIIMOHATBEHOTO
yOpPABIEHUS MPUPOAHBIMU pPECypCaMM M HUX HCIOJb30BaHue. JlocTrkeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanuu:

Ioptpersl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuiel u cxembl: «IluieBsie nenm», «bUOLIEHO3: COCTaB U CTPYKTypay,
«ITpupoansie coolmiectBa», «llemu nmuTaHusa», «IKOJOrHYECKas ITHPaAMHUIA,
«buocdepa u yenosek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  jeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JECUCTBHUS HA  IIpUpody», «BaxHeilmme HMCTOYHUKHU
3arpsA3HEHUs] BO3JyXa M IPYHTOBBIX Boa», «llouBa — Ba)kHeWIasi cOCTaBIISIIONIAS
ouocheprr», «DakTopsl Aerpaganuu 1mousy, «llapaukoBsiil r3¢dexT», «DakTopsl
PaAMOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpyktypa oOuochepb»,
«Pacnipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM »HKpaH OHOCPHEPHD,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopot a3oTa B IpUpoIe».

OOGopynoBaHue: MojeNb-anmuinKanus « Tunuuaple OMOLIEHO3BI», TepOapuit
«PacTuTtenbHbIE COOOIIECTBaY, KOJIeKIINN «buorieno3y», «Bpeaurenn BaxxHEHIITNX
CEIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuu UM KOJJIEKIIMM PACTECHUU W
KUBOTHBIX, IPUHAJUICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyHIaM OJIHOIO BHU/A,
Kpacnass xuura Poccuiickoit ®epneparuu, H300pa)k€HUs] OXpPaHSIEMBbIX BHUJIOB
pacTeHUN U )KUBOTHBIX.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA  ITPOI'PAMMBI 110
BUOJIOT U HA  BA30BOM  YPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUMA

Cornacho ®I'OC COOQO, ycranaBnuBaroTcsi TpeOOBaHMUS K pe3yJbTaram
OCBOCHHSI  OOYyYarONIMMHCS MPOTpaMM  CpeaHero  oO0mero o0pa3oBaHMS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX PE3YyIbTATOB OCBOEHUA Mpeamera «buonorus
BBIJICJICHBI CJIAYIOIUE COCTABIISIONINE: OCO3HAHHE OOYJarOIIUMHUCS POCCHUCKOMN
IrpakJIaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTU
U CaMOOMpEACNCHUI0, HalWu4yhe MOTHUBAaMHM K OOydeHHi0O  OHOJIOTHH,
IIeJICHAINPABIICHHOE PAa3BHTHE BHYTPECHHUX YOCKIACHUN JIMYHOCTA HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAUIMN pa3BUTUS OUOJIOTHUUECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NESATEIbHOCTU 1IEHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMU, MPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHE OSKOJOTHYECKOrO0 IPaBOCO3HAHUS,

JIOKYMEHT n@M@@@GﬁiﬂoﬁﬁW CJIN U CTPOUTH )KM3HCHHBIC IIJIAHBI.
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JInyHOCTHBIE PE3yabTAaThl OCBOCHHUS IpeameTa «bruonorus» I0oCTUrarTcs B
€IMHCTBE YYCOHOM U BOCHUTATEIBHOM JICITCIHBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUMCKUMU COLMOKYJBTYPHBIMU, HICTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B OOINECTBE MpPAaBWJIAMH M HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS H
CaMOpPa3BUTHUSA, PA3BUTUA BHYTPECHHEW IIO3ULMUU JIMYHOCTH, IIaTPUOTHU3MA,
YBAXKEHUS K 3aKOHY U IPABONOPSAJKY, YEJIIOBEKY TPYJa U CTapLIEMy MOKOJECHUIO,
B3aMMHOTO YBa)XE€HHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaIulMsIM MHOTOHALIMOHAJIILHOTO Hapoja Poccuiickon dDenepanuu, mpuposie U
OKpY>KaloIIeH cpee.

JImdHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOIIUXCSl PYKOBOCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3WIUEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpWCHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
OIBITA U ONbITA JACATEIBHOCTH B MPOLECCE peaar3aliid OCHOBHBIX HAINPAaBICHUMN
BOCIIUTATEIHOUN JAESTEIBHOCTH, B TOM YHCJIE B YACTH:

1)FpammaHCKOFOBOCHHTaHHﬂ:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON TMO3UINHA O0YYaOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O WICHA POCCHICKOI0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KEHHE
3aKOHA W MMPABOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JCATEILHOCTH TIPH CO3JaHUHU
y4eOHBIX IMPOCKTOB, PEIICHWN Y4YCOHBIX M IMO3HABATENbHBIX 3a/1a4, BBIITOJIHEHUH
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3UIUIO0 IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSCHSTH €€;

YMCHHE YYHUTHIBATh B CBOUX JCHCTBHUAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHSI JIIOJICH C Pa3HBIMU yOCKICHUSIMH, KyJIbTYPHBIMHA IICHHOCTSIMU U
COLIMAJILHBIM HOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHCHHUS
yu4eOHBIX, T[IO3HABATEIBPHBIX W WCCICIOBATEIBCKUX 3a1ad, YBaXUTEIHHOTO
OTHOIICHUSI K MHEHUIO ONMOHEHTOB MpU OOCYKJICHHH CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(hopMUPOBAHHOCTH POCCUICKON rpaXJaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXEHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Pomunoii, ropmoct 3a cBOMl Kpai, CBOKO PomuHy, CBOM $SI3bIK W KYJIbTYpY,
IPOILJIOE ¥ HACTOSIIEE MHOIOHAIMOHAJIBHOIO Hapoaa Poccuu;

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO
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LEHHOCTHOE OTHOLICHWE K MPUPOJHOMY HACIEAUID U NaMITHHUKAM
IIPUPOABI, JOCTHXKEHUSAM Poccuum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX,
TpyXe;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAHOBJICHUE U
pa3BuTHEe OWOJOrMU, TOHUMAaHUS 3HAYC€HUs OWUOJOTMU B TO3HAHUM 3aKOHOB
IPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'0 00IIECTBA;

ujeiHas yoexxaEHHOCTh, TOTOBHOCTh K CHYKeHHIO U 3amute OTeuecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/1b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JIyXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOJIA;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEICHUS;

CITIOCOOHOCTh OILICHWBATh CHUTYaIlUI0 M MPHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOHUM POJHUTENSIM, CO3/IAHUI0 CEMBU Ha
OCHOBE OCO3HAHHOTO TMPUHATUA LEHHOCTEHM CEMEMHOW >KU3HH B COOTBETCTBUHU C
TpaauuusiMHu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIICHUA;

MOHMMaHHE YMOIMOHAIBHOTO BO3ACHCTBUS )KUBOM PUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHUIO B PasHBIX BHAAX HCKYCCTBA, CTPEMIICHHUEC
IPOSIBIIATH KA4€CTBA TBOPUCCKOM JTMUHOCTH;

5) dpusnyeckoro BocnuTaHHus, (OopMUPOBAHMSL KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1ATONOJYYHSA:

NOHMMaHUE M peaju3alus 37J0pOBOro M 0€30MacHOro obpasza KU3HU
(310poBO€  TMUTaHWE, COOJIOJICHUE TUTHEHUYECKUX TMpaBWI W HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, pEryjspHas Qusnueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHUS K
cOOCTBEHHOMY (DPM3HUECKOMY U TICUXMUYECKOMY 3/I0pPOBbIO;

NOHMMaHWE IIEHHOCTU TPaBUJ HWHAWBUAYAIBHOTO M  KOJUIJIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE IMOCJICCTBUM M HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIMTAHMS
TOTOBHOCTB K TPY/1y, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYI0II00HE;

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO
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TOTOBHOCTb K AKTHBHOM JEATEIHLHOCTH TEXHOJIOTMYECKOM M COIMAJIbHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSITh TaKyI0 JESATEIbHOCTD;

MHTEPEC K pa3audHbIM chepaM nmpodecCHOHAIBHON NIEATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuu W peann30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHHMIO Ha
IIPOTSYKEHUU BCEU KU3HU;

7) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU 11eJIeco00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIleCTBOBAHMUSI;

MOBBINIEHUE YPOBHSA DKOJOTUYECKOW KYJIbTYPhI: TMPUOOPETEHHUE OIBITA
IJIAHUPOBAHUSI TMOCTYIIKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUI IS
OKPYXKAIOIIEN CPEBI;

OCO3HAHME TJIOOATBHOTO XapaKTepa KOJIOTMYECKUX MpoOJeM W MyTell ux
pelieHus;

CIIOCOOHOCTh HKCIONb30BaTh NpPHUOOpETaemMble NpPU H3YYEHUH OHOJIOTHH
3HAHUSA M YMEHUS TpPU pEUIeHUU MpoO0JeM, CBSI3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIONIH30BaHNEM  (COOMIO/IGHHE  MPaBWJI  TOBEIEHUS B MPHUPOJIE,
HaIlPaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUIOB,
aKocucTeM, ouochepsnl);

AKTUBHOE HENpUATHE JCHWCTBHUM, MPUHOCIIIUX BpEI  OKPYKAIOIIECH
IPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX JIEUCTBUHN U MPEOTBPAIIATh UX;

HaJU4YUEe  PA3BUTOrO  JKOJIOTMYECKOTO  MBIIIJICHHUS,  AKOJOTMYECKOU
KyJIbTYpbl, OINbITAa ACSATEIBHOCTU 3SKOJIOTUYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMU B TO3HABATEIbHOW, KOMMYHUKATHUBHOW M COIMAILHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOUN JMEATEIbHOCTH HKOJIOTUUECKOMN
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT O TIO3HAHWS:

c(hOpMHPOBAHHOCTHh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJIore
KYJbTYp, CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOW KYJIbTYpPhl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXK]TY JIFOJIbMH U TMO3HAHUS MUDA;

NOHMMaHWe crneuu@uku OUOJOTHM KakK HayKd, OCO3HaHHS €€ poJih B
dbopMUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU 1EITOCTHOTO
Ipe/CTaBleHus 00 OKpY)KarolleM MHUpE KaK O €JIMHCTBE MPUPObI, YeJIOBEKa U
oO11ecTBa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu mpodaeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOeX)IEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJIi COBPEMEHHOW IMBUIM3AIUU:

OKYMEHT NOXPRGH STERHIEAo/HORMD YPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
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OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTeH BbIX0JIa U3 II00ATBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecriedyeHuss  MepexoAa K  yCTOMUMBOMY  Pa3BUTHIO,  PAIMOHATHLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMIOJYyYCHWH OWOJIIOTMUECKUX 3HAHUW B LEJIX
MOBBIIICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPAMOTHOCTH OOydarommxcs, GopMHpPyeMOit
IpY U3y4E€HUU OMOJIOTUY;

NOHMMaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIIOJIb30BaTh TIOJydyaeMble 3HAHUS Ui aHaiu3a u
O0OBSICHEHHUSI SIBIICHUN OKPYKAIOLIEro MUPA U MPOUCXOSANINX B HEM U3MEHEHH,
yMEHUE JejaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE HAy4YHBIX (DAaKTOB H
UMEIOIIUXCS JAHHBIX C IIEJIbIO TTOJTYYEeHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCMOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
pereHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIUAX;

OCO3HaHWE IIEHHOCTH HAyYHOW JEsTeNbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMpPEpPhIBHOMY O0pa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMTOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHUS yueOHOro mpeameta «buosorusy
BKJIIOYAIOT: 3HA4YUMble 171 (OPMUPOBAHUS MHUPOBO33PEHUS] OOyYAIOUIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYUYHBIE TOHSTHS, OTPaKAIOIINE
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, PHEPTUsl, SABJICHUE, MPOIECC,
CUCTEMA, HAy4YHBIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieioBaHue,  HAOMIOJeHHWe,  U3MEPEHHE,  OKCIEPUMEHT U JPYIHX),
yHUBEpCaJibHbIC yueOHble JIeWCcTBUsA (TIO3HABATEbHbIE, KOMMYHUKATHBHBIE,

PEryJATUBHBIE), o0ecreunBaroue dbopmMupoBaHue GyHKIIMOHATHHOM
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYyYarolIuXcs, CIOCOOHOCTh
o0yJaronmxcs UCTIOTIh30BaTh OCBOCHHBIC MEXK TUCIMTUTMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI M  yHUBEpCalbHbIE Yy4YeOHBbIC JICUCTBUS B
ITO3HABATEJILHOW M COLIMAIIBHOW MPAKTHKE.

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMbI CPEJIHETO OOIIEeTro
0o0pa30BaHus JIOJKHbBI OTpaXaTh:

Osiaaaenue YHHBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJIbLHBIMMU
JAeUCTBUAMM:

\ -~

1) 0a30BLIC JOTHIECKH WCTBUA:

OOKYMEHT MOANMNCAH 3)1% PO%I—%VI Mo, I'IVICQFO ec ¢ He ¢
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CcaMoOCTOSITENIbHO  (OPMYJIMPOBaTh M aKTyalM3UpoBaThb  Hpoliemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPH OCBOEHUM 3HAHUW MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(aHanm3a, CUHTE3a, CPAaBHEHMSI, KiIacCU(pUKAIIN, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOrMUYECKUX TMOHATUH (BBIAEIATh UX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBAThH
CBSI3M C APYTUMU TIOHATHUSIMU);

ONpENeNATh ILENH JEeATEIbHOCTH, 3a/JaBas MHapaMeTpbl M KPHUTEpUU UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACSITEIbHOCTU C TIOCTABICHHBIMU 1EJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHE TOHATHS JUIsl 00bsCHEHUs (DAKTOB U SIBIEHUMN
YKUBOU IIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE PpACCYXKICHUS (MHIYyKTUBHBIEC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEUHS B PaccMaTPpUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh  CXEMHO-MOJICNIbHbIE  CpeICTBAa Ui  IpeACTaBICHHUS
CYLIECTBEHHBIX CBSA3€H M OTHOUIEHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a
TaKK€  MPOTHUBOPEYMH  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIAH PELIEHUs MpoOIeMbl C YYETOM aHaIu3a MMEIOIIMXCS
MaTepHUAIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBbl B  JESITEIBHOCTh, OLEHUBATh COOTBETCTBUE
pe3yJbTaTOB LIEJSM, OLIEHUBATh PUCKU MTOCIEICTBUM IS TEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSIX PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeiiCTBHUS:

BJIAJICTh HaBbIKAMH y4eOHO-HCCIIEeI0BATEIHCKON 151 MPOEKTHOU
JESATeTbHOCTH, HAaBBIKAMH Pa3pelieHUs Mpo0ieM, CTIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOAO0B PELICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MTO3HAHHUS;

HCTOJIb30BAaTh PA3JUYHBIE BHUJIBI JEITEIBHOCTA MO IOJYYEHHIO HOBOTO
3HaHUSA, €ro HMHTEPHpETAIuu, MPeoOpPa30BaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTyaIUsX, B TOM YHUCJIE MPU CO3JaHUN YUCOHBIX U COLUAIIBHBIX TPOCKTOB;

(dbopMHUPOBATH HAYYHBIN TUIT MBITTUICHHS, BIAI€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSIMHU U METOJIAMU;

CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3aJayd B 00Opa3oBaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

BBISIBJISITh  TIPUYMHHO-CJIEJICTBEHHBIE CBSI3M M AKTYAIM3UPOBATH 3ajayvy,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HAXOIUTh ApTyMEHThI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKACHUM, 3]1aBaTh MapaMeTPbl U KPUTEPUHU PELICHUS;

AHAJIM3UPOBATH IIOJYYEHHBIE B XOJE PELICHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKHU OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX

YCIIOBUSIX;
LOKYMEHT noanvcat FHBBATRATHSHAYHOBBIM CUTYAIUsIM, OLIEHUBATh IIPHOOPETEHHBIH OIIBIT,
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OCYIIECTBIISThH II€JICHANIPABICHHBIN MOUCK TEPEHOCa CPENICTB M CIIOCOOOB
NENCTBUS B TPOPECCHOHANBHYIO CPENY;

yMETb MEPEHOCHUTh 3HAHHS B MO3HABATEIBHYIO M MPAKTHUYECKYIO OOJACTH
KU3ZHEIEATCITLHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC MMOAXOAbBl M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ nHpopmanmeii:

OpHUCHTHPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HHpopMaruu (TEKCTe
y4eOHOr0 MoCcoOusl, HAYYHO-TIOMYJISIPHOM IUTEpaType, OMOIOTHYECKHUX CIOBAPsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHaIu3UpOBaTh
UH(GOPMAIIMIO PA3JIMYHBIX BUIOB U (OPM IPEACTABICHUS, KDUTUUECKH OLEHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMynHpOBaTH 3aMPOCH U MIPUMEHSTH PA3IMYHBIE METOJIBI TIPU TIOUCKE U
oTbope Ouosornueckoit MHMOpPMALMKM, HEOOXOAMMOM Il BHITIOJTHEHUS Y4eOHBIX
3amay;

npUOOPETaTh OMBIT WCIOJIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOATENTLHO  BBIOMpaTh  ONTHMAbHYIO  (opMy  MpeacTaBICHUS
Oouonornyeckor uHbopMaruu (cXeMbl, rpaduKu, TUarpaMMbl, TaOIHUIIbI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAyUYHBIM S3BIK B KadecTBE CpeAcTBa Npu paboTe C
Ononornyeckod wWHPOpMANUCH: TPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTeMaTUYEeCKUe 3HAKW U CUMBOJIBI, (OpMYIbl, abOpeBUATYypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISTHOCTH,

BJaJe€Th ~ HABbIKAMHU  pPACO3HaBaHWA M 3allUThl  WHQOpMAaIUH,
UH(OPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OsJiajileHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JIEHCTBUSIMH:

1) obmenue:

OCYIIECTBIIATh KOMMYHHMKAIIMM BO BCeX cdepax IKU3HH, aKTHBHO
y4acTBOBAaTh B JMAIOTE WM JUCKYCCHHM II0 CYIIECTBY OOCYKIAeMOW TEMBbI
(yMeHHe 3a1aBaTh BOIIPOCHI, BBICKA3bIBaTh CY)KICHUS OTHOCHUTEIHLHO BBIMOTHEHUS
npejiaraeMoi 3a/1au, YIUThIBATh HHTEPECH U COTIACOBAHHOCTD MO3UIIMHA JPYTUX
YYaCTHUKOB JIMAJIOTa WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIC CPEICTBA OOIICHUS, MMOHUMATh 3HAYCHHUEC
COIMAIbHBIX 3HAKOB, IMPEINOCHUIOK BO3HUKHOBCHMS KOH(IMKTHBIX CHTYallHi,
YMETh CMST4aTh KOH(IUKTHI U BECTH TIEPETOBOPBI;

BJIAJIETh PA3JIUYHBIMHU CIIOCOOAMHU OOIIEHHUS U B3aUMOJCHCTBHS, MOHUMATh
HAMEPECHHMS IPYTHX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIIECHUE K COOECEIHUKY
U B KOPPEKTHOM (opme GopMyTHpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM

JOKYMEHT NIEmdAOB ke SHRGHOER4chI0
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2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHJIWBHUIYATbHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKOHN MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJCHCTBUS MIPHU PEIICHUN yIeOHOU 3a1a4H;

BBIOMpATh TEMATHUKYy W METOJbl COBMECTHBIX JCUCTBHMA C y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaKI0T0 YjeHa KOJUJICKTHUBA,

NpUHUMATh IICJIM  COBMECTHOW  JIEATCTbHOCTH, OPTaHW30BBIBATH M
KOOPAWHHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATh IUIAH JICWCTBU,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4YECTBO CBOETO BKJAJa W KaXJOr0 yJaCTHHKA KOMaHIbI B
001t pe3yabTat Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKTHI, OIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, TPOSBIISTh TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

OByajieHNe YHUBEPCAIbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS I BBIABJICHUS TpoOJeM U UX
pEIIeHNs B )KU3HEHHBIX M YYCOHBIX CUTYaIUsX;

BbIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUM II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBUSX U MOCTYIKaxX MO OTHOIIEHUIO K YKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO JEATEIbHOCTD, BBISBISThH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbLHON
NESATEbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO COCTAaBJISATh IUIAH PEIICHUS TPoOieMbl C  y4E€TOM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIUYHBIX TPEIITOYTECHUIA;

JieJiaTh OCO3HAHHBIN BHIOOP, ApryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW 3SPYIUIIMU B
pa3HbIX O00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBCHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYyalllsSM, BHOCHTb KOPPEKTHUBBI B JICATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YILTATOB IIEIISAM;

BIQJICTh HABBIKAMM  IIO3HABATEIbHOH  pedaeKCMM KaKk  OCO3HAHHUs

[OKYMEHT NEARENBAAEPEMINV ndkEEeEBII M MBICIMTEIBHBIX MPOILIECCOB, HUX PE3YJIbTaTOB W
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OCHOBAHH, UCIOJIb30BaTh MPUEMBI pedIeKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHUS IO HX
CHIXKEHUIO;

[IPUHUMATh MOTHBBI WU apPryMEHTbl JPYIUX IPU aAHAJINU3E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsiTHE Ce0s M IPYIUX:

OpPUHUMATh Ce0sl, IOHMMAas CBOU HEJJOCTATKU U JOCTOMHCTBA,;

OpUHUMAaTh MOTHBBI M apryMEHTbl JPYrMX NpH AaHAJIU3€ PE3yJbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3ULIUU APYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHHs mporpammbel COO mo Ouonorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueOHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS M CHOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIPETALINU
U 1IpeoOpa30BaHUIO 3HAHUM, BUJbI IE€ATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3IMUHBIX Y4E€OHBIX CUTYyallUsX, a TAKKE B PEabHBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Oumosorumedl. B mporpamme mnpeameTHble
pe3yJIbTaThl NPEJICTABIEHBI MO TojiaM 00yUYEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOSHUs yueOHOro mpenmera «buomorus» ¢ 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUI O MECTE U POJIM OUOJIOTUHU B CUCTEME HAYYHOTO
3HaHUS €CTCCTBEHHBIX HayK, B (POPMHPOBAHHUU COBPEMCHHOM €CTECTBEHHO-
HAy4YHOUW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJEC POCCUUCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHE OUOJIOTUM, (DPYHKIIMOHATHLHOU
rPaMOTHOCTHU Y€JIOBEKA JJIsl pEIICHHUSI )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJICp)KaHHE OMOJOTHMYECKUX TEPMHUHOB U TOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB U MpEeBpalleHUue
SHEPrum), TOMeocTa3 (CaMOpEryJisiiusi), YPOBHEBAs] OpPraHU3allMs KUBBIX CUCTEM,

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO
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CaMOBOCIIPOM3BEJIEHUE (PENPOAYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE u3Naratb OWOIIOTUYECKHWE TEOopuu (KIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs, I[IEHTpaJbHAas JIOTMa MOJEKYJISIpHOW  OHOJOTHUM), 3aKOHBI
(I'. Menpnens, T. Moprana, H. . BaBuiioBa) u ydeHus (0 IieHTpax MHOTOOOpa3us
U MIPOUCXOKICHUS KyIbTYpHBIX pacTeHuid H. . BaBunosa), onpenensite rpaHuiibl
UX MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U
ONHCaHWE JKUBBIX CHUCTEM, TIPOIECCOB W SIBICHWH, OpraHU3allus M IMPOBEICHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBMKEHHWE  TUIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEX]Iy HCCIIEyeMbIMA BEIUYMHAMHU, OOBSCHEHHE TMOITYYECHHBIX
PE3yNbTATOB, MCIOJB30BAHHBIX HAYYHBIX MOHSITHH, TEOPHM W 3aKOHOB, YMEHHE
JieNIaTh BBIBOJIBI HA OCHOBAHUH MOJYYCHHBIX PE3yJIbTaTOB,;

YMEHHE BBIJICIISATh CYIIECTBEHHbBIE TIPU3HAKA BUPYCOB, KIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX U MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEUIECTB M MPEBpAIlCHHUs SHEPTUU B KIETKe, (DOTOCHHTE3a,
IUTACTUYECKOTO M DHEPreTUYecKOro oOMEeHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOZOTBOPEHUS, PA3MHOKEHHUS, WHIMBUIYATLHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

YMEHHE MPUMEHSATH MOJIYYCHHBIC 3HAHUS TSI OOBSICHEHUS OHMOJIOTHYCCKUX
IIPOLECCOB W SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTH CBOEro 3/I0POBbSi U 3JI0POBbS
OKPY’KaOIIHUX JIIO/IeH, COOTIOICHUSI HOPM IPAMOTHOTO TOBEJICHUS B OKPY KaIOIIEei
IPUPOAHON Cpele, TOHMMaHWE HEOOXOIWMOCTH WCIOIb30BAHMS JTOCTHIKCHUIN
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTUI i1 PalMOHAJIBLHOTO
IPUPOJIOTIONH30BAHHS;

YMEHHE pemaTh »JIIEMEHTapHbIe TEHETHYECKHE 3aJa4ydl Ha MOHO- U
TUTUOPUIHOE CKPEIIMBAaHUE, CIICIUIEHHOE HACIEOBAaHUE, COCTABIISITH CXEMBI
MOHOTHOPUTHOTO CKpEIMBAaHUs JJIA Mpe/CKa3aHus HacJelIO0BaHUs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE U TMpaKTUYECKUe paboOThI, COONIIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH WHOOPMAIIIIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOM MH(pOpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl), STHYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,
MeIUIHE, ONOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE IHMCHbMEHHBIE U YCTHBIE COOOILEHUS,
000011258 OMOJIOTMUECKYI0 MH(POPMALIUIO U3 HECKOJbKUX HMCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHUH.

[IpeameTHBIC pe3yabTaThl OCBOCHHS ydueOHOTO Tpenmera «buonorus» ¢ 11
Klacce JOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUSA E€CTECTBEHHBIX HayK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOM KAapTHUHBI MHpa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJEC POCCUUCKUX U

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO
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3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUH, (PYHKIIMOHAIBLHON
I'PaMOTHOCTHU YeJIOBEKA I PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHE PACKpPBIBATh COJACpKAHWE OMOJIOTHYCCKUX TEPMUHOB WM TIOHSTHIA:
BUJI, TIOMYJISINSA, TeHO(GOH I, dBOIONHNS, ABMKYITUE CUIIBI ((PaKTOPHI) IBONIOIUH,
PUCTIOCOOJICHHOCTh OPTaHU3MOB, BUJ000pa30BaHUE, SKOJOTHYECKUE (HaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThI, IeMd IUTaHUS,
AKOJIOTHYECKas MUpaMua, OMoreorneHos, onocdepa;

yMEHHE H3jIaratb OHOJOTUYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBruHA, CHHTETHYECKash TEOpUsl HBOJIIOLMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoactBa K. M. bapa, depenoBaHusl TJIaBHBIX HaMpaBICHUM U
nyteit aBomonnu A. H. CeBeproBa, yuenuss o omochepe B. U. Bepnaackoro),
OMPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM,;

yMEHUE BJIAJIETh METOJAMH HAYYHOTO TTO3HAHUS B OMOJIOTUH: HAOJIIOJCHUE U
OTHCAHUE >KUBBIX CHCTEM, MPOIIECCOB W SIBJICHHM, OpraHu3aiis W IMPOBEIACHHE
OMOJIOTUYECKOTO  DKCINEPUMEHTa,  BBIABWKEHHUE  TUIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXKJy HCCIICyeMbIMA BEIIMYWHAMHU, OOBSCHEHHE ITOTYYCHHBIX
pE3yNIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TOHSTHA, TEOPUH W 3aKOHOB, YMEHHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yIbTaTOB;

YMECHHE BBIJICIATh CYIIECTBCHHBIC IPU3HAKKA CTPOCHHS OHWOJIOTHYCCKUX
OOBEKTOB: BHUJIOB, TMOMYJAIHMA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIeHO30B U DKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSs, MPUCIOCOOIECHHOCTH
OpraHu3MOB, JIEUCTBUSA OKOJOTHMUYECKUX (PaKTOPOB Ha OpPraHU3MbI, IEepeHOca
BEIIECTB M TOTOKAa HHEPTUM B IKOCUCTEMAX, AHTPOMOTECHHBIX HW3MCHCHHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOr€OXUMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSATH MOJIYYCHHBIC 3HAHUS TSI OOBSICHEHUS OHMOJIOTHYECKUX
IIPOLIECCOB U SIBIICHUU, JUISl NIPUHSTUSA MPAKTUYECKUX PELICHUN B IMOBCEIHEBHOMU
KU3HU C LETbl0 obecrieyeHus Oe30MacHOCTH CBOEro 3/I0POBbS U 3JI0POBbS
OKPY>KAIOUIUX JII0JIeH, COOTI0ICHUSI HOPM I'PaMOTHOI'O TTOBEJICHUS B OKPY>Karoen
IPUPOAHON Cpele, MOHMMAaHUE HEOOXOIUMOCTH WCIOIb30BAHUS JTOCTHKEHUN
COBPEMEHHOW OMOJIOTUH ISl PAIIMOHATILHOTO TPUPOOIIOIH30BaAHNUS;

yMEHHUE peliaTh JeMEHTapHbIe OMOJIOTHYECKHUE 3a]]a4l, COCTABIISATh CXEMBbI
NEepEeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETH MUTAHUA);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE U TMpaKTUYECKHUe paboThl, COOJIIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh W HHTEPIPETUPOBATH WHOOPMAIIIIO
OMOJIOTUYECKOTO  COJIEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJISPHBIC
MaTtepuanbl),  pacCMaTpWBaTh  TJIOOANbHBIE  DKOJIOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO03/1aBaTb COOCTBEHHbIE MHCHBMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTHYECKYI0O MH(OPMAIIUIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUIHBIN anmapat OMOJIOTUH.

[IOKYMEHT NMOZAMWCAH 3EKTPOHHOW MNOANMUCHIO

MYHULUMUNAJIbHOE BIOAXXETHOE OBLLEOBPA30OBATEJ/IbHOE 22.09.23 13:46 (MSK) Ceptudukat 91B1DD72239F327A8353DD53DFFF178B
YYPEXXAEHME "LLIEHTP OBPA30OBAHMSA N2 2 UMEHU FrEPOSI COBETCKOIo

COHO3A OJIErA NMETPOBUYA MATBEEBA", Monbaap6 Onbra JleoHnaoBHa,

AVPEKTOp




TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosaunyectBo yacos
HaumeHoBaHue pa3iesioB U TeM uaexkTpoHHbIe (LU (poBHIE)
Ne i/ Kourpoasbnsie | IlpakTnyeckue
NMpOrpaMMbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
0,5 [[Pubmuoreka [JOK
1 buosorus kax Hayka 2 https://m.edsoo.ru/7f41c292]]
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 Ht];?f;;ﬁqozsggg‘[r?}? £41c202]]
3 XUMHUYECKUH COCTAaB U CTPOEHHUE KIIETKH 8 1 EE?;Gﬁﬁqogggﬁﬁg}? £41c202]]
[[bubmuotexa [IOK
4 JKHSHETIEATEIHOCTE KIIETKH 0 https://m.edsoo.ru/7f41c292]]
5 PazMHOXeHHE U MHAMBUAYaJIbHOE 5 1 [[bPubmuoreka [JOK
pa3BHUTHE OPraHM3MOB https://m.edso0.ru/7f41c292]]
6 HacnencrBeHHOCTh U H3BMEHYMBOCTh 8 is [[PubmuoTeka [JOK
OpraHH3MOB ’ https://m.edsoo.ru/7f41c292]]
7 Cenekiust opraHu3MoB. OCHOBBI 3 [[Bubmuorexa [JOK
OUOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292]]
[[Bubmuoreka IJOK
8 P 1
C3CPBHOS BpEMA https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOT'PAMME

JOKYMEHT MOZAMCAH SMEKTPOHHOM MOATMUCHIO
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kourpoasnbie | IlpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTsI
pecypchbl
1 DBONIOIIMOHHASL OHOIOTHS 9 1 [[bubnuorexa [IOK
https://m.edsoo.ru/7f41cc74]]
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 [[bubnuorexa [JOK
3emie https://m.edsoo.ru/7f41cc74]]
3 Opranu3Msbl ¥ OKpy:Karouias cpeia 5 1 [[bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74]]
4 Coo0miecTBa U IKOTOTMYECKUE CUCTEMBI 9 [[bubmuoteka [JOK
https://m.edsoo.ru/7f41cc74]]
bubnunoreka [JOK
> Pesepaiioe BpeMs 2 Https://m.edsociI ru/7f41cc74]]
OBIIEE KOJIMYECTBO YACOB I10 34 0 55
[MPOI'PAMME ’
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HOYPOYHOE IVTAHUPOBAHHUE

10 KJIACC
KouunvecTBo 4yacoB DJIeKTPOHHBbIE IU(PPOBHIE
Ne i/ Tema YpoKa KOHTpOJIbHBIe HpaKanecKHe I[aTa oﬁpaaonaTe.anLle
Bcero HU3yUYeHUs
padoThI padoThI pecypchl
[[buomnorus B cucreme HaykK|| 1 [[bubmuoreka [IOK
1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a]]
[[MeTonbl mo3HAHUS KUBOI 1 [[bubmmoteka [IOK
npupospl. [IpakTrueckast padbora https://m.edso0.ru/863e6122]]
2 Ne 1 «Mcrmonp30BaHue Pa3IMYHBIX 0,5
METOJIOB MPHU U3YUECHUU
OMOJIOTHYECKUX O0BEKTOBY | ]
3 [[Buonoruyeckue cucTeMsl, 1 [[bubmmoteka [IOK
IIPOIIECCHI U UX U3y4eHwue]] https://m.eds00.ru/863e6564]]
4 [[XuMHueckuil coCTaB KJIETKH. 1 [[bubmmoteka [IOK
Bona u MuHepaibHbie coiu]| https://m.edso00.ru/863e674e]]
5 [[benku. CoctaB u cTpoeHNE 1 [[Bubmmoreka [JOK
0ekoB]] https://m.edso0.ru/863e6b72]]
[[®epmeHTHI — OMONOTrHYEeCKUe 1 [[Bubmmoreka [JOK
Katanu3atopsl. JlaboparopHast https://m.edso0.ru/863e6b72]]
6 pabota Ne 1 «M3yuyenue 05
KaTaJIMTHYECKONW aKTUBHOCTH ’
(hepMeHTOB (Ha MpUMepe aMuIa3bl
WJIU KaTajasbl)»]]
7 [[YrneBoasl. Jlunuei]] 1 [[bubmuoreka [IOK
https://m.eds00.ru/863e6870]]
8 [[HykneunoBbie kucinotbl. ATD]] 1 [[bubmuoreka [IOK
https://m.edso0.ru/863e6d5c]]
9 [[McTopust 1 METOIbI U3yHCHE S 1 - [bubmnorexa HOK
OOKYMEHT TTOATMMCAH 3JTEKTPOHHOW TIOATNNTCBIO

[MpeKTop
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kietku. Knerounas Teopusi||

https://m.edso0.ru/863e6e88]]

10 [[KiteTka KaK I[eTOCTHAS KUBas 1 [
cucremal]
[[Ctpoenne 3ykapuOTHYECKON 1 [[bubmuoreka [IOK
kietku. JlabopaTopHas padora Ne https://m.eds00.ru/863e6ff0
2 «M3y4yeHne CTpOEHUS KIIETOK https://m.edsoo.ru/863e716c]]
11 PaCTEHMH, )KMBOTHBIX, IPUOOB U 0.5
OakTepuit o] MEKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpEraparax u ux
onucaHue||
12 [[Obmen BemecTB MaH 1 [[Bubmmoreka [JOK
MeTaboaH3M] | https://m.edso0.ru/863e766¢]]
13 [[@oTocunTe3. XemocunTes]] 1 [[Bubmuorexa [JOK
https://m.edso0.ru/863e7c98]]
14 [[DHepreTnyeckuii oOMeH] | 1 [[Bubmuoreka [IOK
https://m.edsoo.ru/863e7aae]]
[[PKv3HEHHBIH UK KIETKH. 1 [[Bubmuoreka [IOK
Jenenue xiaetku. MuTos. https://m.edsoo.ru/863e7dc4]]
15 JlabopaTtopnas pabora Ne 3 05
«Habmogenrne MuTo3a B KJIeTKax ’
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpoOIIpenaparax»|]
16 [[buocunTes Genka. Peakius 1 [[bubmmoteka [IOK
MaTPUYHOrO CHHTE3a] ] https://m.edso0.ru/863e796e]]
17 [[ Tpaucnsiimst — OUOCHHTE3 1 [[bubmmoteka [IOK
Oenkal] https://m.edso00.ru/863e796¢]]
18 [[Heknerounbie pOPMBI KUZHU — 1 [[Bubmmoreka [JOK
BHPYCHI |] https://m.edso0.ru/863e7540]]
[[@opMBI pa3MHOXKEHHS 1 [[Bubmmoreka [JOK
19 Opranu3MosB]| https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831¢e]]
20 [[Metio3]] 1 [bubmnorexa LIOK

AOKYMEHT NMOAMUCAH 3NEKTPOHHOW MOAMMUCHIO

MYHULMNAJIbHOE BIOAKETHOE OBLLIEOBPA30OBATEJIbHOE
YYPEXXAEHME "LIEHTP OBPA3OBAHMSA N2 2 UMEHWU FrEPOS1 COBETCKOI'O
COHRO3A OJIErA NMETPOBUYA MATBEEBA", MNonbaap6 Onbra JleoHnaoBHa,
AnpexTop

22.09.23 13:46 (MSK)

Ceptudukat 91B1DD72239F327A8353DD53DFFF178B



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edso0.ru/863e7f4a]]
[[O6pa3oBanue u pa3BUTHE 1 [[Bubmuoreka [IOK
MTOJIOBBIX KJIETOK. https://m.edso0.ru/863e81b6]]

21 OmnonorBopenue. JlabopaTopHas 05
pabora Ne 4 «/3yueHue cTpoeHus '
TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoIpenaparax»|]

22 [[MHnuBuayanbHOE pa3BUTHE 1 [[bubmmoteka [IOK
OpraHu3MoB]] https://m.eds00.ru/863e8436]]
[[TeneTnka — Hayka O 1 [[Bubmuoreka IIOK

23 HACJIEACTBEHHOCTH U https://m.edso0.ru/863e86f2]]
HM3MEHYUBOCTH | |
[[3axoHOMEpPHOCTH HACIIETOBAHMS 1 [[Bubmuorexa [JOK

24 NPU3HAKOB. MOHOrHOpHIHOE https://m.edso0.ru/863e8878]]
ckpernBanue]]

[[AurubpuaHoe cKpenBaHue. 1 [[bubmuoteka [IOK

25 3aKOH HE3aBHCHMOIO https://m.edsoo.ru/863e89a4]]
HacJIeIOBaH!sI PU3HAKOB] |
[[CueruienHOE HACIEIOBaHKE 1 [[Bubnuorexa [JOK
npu3HakoB. JlJabopaTopHas https://m.edso0.ru/863e8c60]]
pabota Ne 5 «3yuenue

26 PE3yIBTATOB MOHOITHOPUIHOTO U 0,5
JUTUOPUTHOTO CKPEIIUBAHUS Y
JPpo30(QHIIbI HA TOTOBBIX
MHUKpoIpenaparax»|]

[[['eneruka nona. HacinenoBanue 1 [[bubmmoteka [IOK

27 MPHU3HAKOB, CIEIUICHHBIX C https://m.edso0.ru/863e8¢60]]
1nojiaom| |
[[M3MeHYHBOCTD. 1 [[Bubmmoreka [JOK
Henacnencreennas https://m.edsoo.ru/863e8efe]]

28 U3MEHYUBOCTH. JlaGopaTopHast 0,5
pabora Ne 6. 3yuyenue
MO'HHd)HKaHHOHHOﬁ LOKYMEHT AOAAUCAH SAEKTRPOHHOI ROAAMUCHIO
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W3MEHYUBOCTH, IOCTPOCHHE
BapualilMOHHOI'O psgaa 1
BapHallMOHHON KpUBON»|]

[[HacnencTBeHHAss H”3MEHYMBOCTb. 1 [[Bubmmoreka [IOK

29 Jlaboparophas padora Ne 7. 05 https://m.edsoo.ru/863e8efe]]
«AHanM3 MyTauun y apo30Quibl
Ha TOTOBBIX MHUKpOIIpenaparax»||

30 [[T'eneTunka yenoseka || 1 [[bubmmoteka [IOK

https://m.edso0.ru/863e8d78]]

[[ O6o6mIeHUE 10 TeMe 1 (1

31 «HacmencTBeHHOCTD 1
HW3MEHYUBOCTh OPTaHU3MOBY ]|

32 [[Cenekmus kak HayKa M MPOIECC 1 [[Bubmmoreka [JOK
1] https://m.edso0.ru/863e92141]]
[[MeTombl M TOCTHUKEHUS 1 [[Bubmuoreka [IOK

33 CEJIEKIIMH PACTEHUH 1 https://m.edso0.ru/863e9214]]
YKUBOTHBIX| |

34 [[BuoTexHonOrUs Kak OTpacib 1 [[bubmuoteka [IOK

MIPOU3BOCTBA ||

https://m.eds00.ru/863e9336]]

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

34 0 4

JOKYMEHT MOZAMCAH SMEKTPOHHOM MOATMUCHIO

MYHULMNAJIbHOE BIOAKETHOE OBLLIEOBPA30OBATEJIbHOE
YYPEXXAEHME "LIEHTP OBPA3OBAHMSA N2 2 UMEHWU FrEPOS1 COBETCKOI'O
COHRO3A OJIErA NMETPOBUYA MATBEEBA", MNonbaap6 Onbra JleoHnaoBHa,
AnpexTop

22.09.23 13:46 (MSK)

Ceptudukat 91B1DD72239F327A8353DD53DFFF178B



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

11 KIIACC

Ne KosmyecTBo yacos DJIeKTPOHHBbIE IU(PPOBHIE
, Tema ypoka Kontposbhbie | IpakTHyeckue Aara o0pazoBaTe/IbHbIe
n/n Bcero U3yUYeHUs
padoTbI padoThI pecypcbl
1 [[@Bomromus 1 MeToabI €€ 1 [[Bubmmoreka [JOK
n3yueHus || https://m.edsoo.ru/863ea20¢e]]
2 [[McTopust pa3BUTHS TPEICTaBICHUIMA 1 [[bubmuotexa [IOK
00 3BomronUu]] https://m.edso0.ru/863e9570]]
3 [[MukpoaBomtorus] ] 1 [[bubmuoreka [IOK
https://m.edso0.ru/863e9cle]]
[[[Tomynsuus KaK 37eMeHTapHast 1 [[bubmuoreka [IOK
€IMHALIA BUA U DBOJIOLUH. https://m.edso00.ru/863e99c6]]
4 Jla6oparopnas pa6ora Ne 1 0,5
«CpaBHEHUE BUIOB 1O
MOP(hOJIIOTHYECKOMY KPUTEPHIO»] ]
5 [[ABmkyiue cuibl (3JIeMEHTapHbBIE 1 [[Bubmuoreka [IOK
(baKTOpbI) IBOIIOIUH || https://m.edsoo.ru/863e9da4]]
6 [[EcTecTBeHHBI 0TOOp U €Tro 1 [[bubmmotexa [IOK
(dhopmbi]] https://m.edso0.ru/863e9ed0]]
[[Pe3ynapTaThl 3BOTIOLMU: 1 [[bubmmotexa [IOK
MPHUCIIOCOOIEHHOCTh OPTaHU3MOB U https://m.edso0.ru/863e9fde]]
7 BHui000paszoBanue. JlaboparopHas 05
pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO Xapakrepay|]
8 [[HampaBnenus u mytu 1 [[Bubmmoreka [JOK
MaKpOIBOJIOIHH] ] https://m.edsoo.ru/863e9cle]]
9 [[HeoOpaTuMoCTh SBONFOINH | | (]
10 [[McTopus sxu3HU Ha 3emIe 1 1 [
METOMBI €€ n3ydeHus ||

[MpeKTop

JOKYMEHT NOZAMVCAH SNEKTPOHHOM MOATNMUCHIO

MYHULMNAJIbHOE BIOAKETHOE OBLLIEOBPA30OBATEJIbHOE
YYPEXXAEHME "LIEHTP OBPA3OBAHMSA N2 2 UMEHWU FrEPOS1 COBETCKOI'O
COHRO3A OJIErA NMETPOBUYA MATBEEBA", MNonbaap6 Onbra JleoHnaoBHa,

22.09.23 13:46 (MSK)

Ceptudukat 91B1DD72239F327A8353DD53DFFF178B



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

11 [[TumoTe3sl MPOUCX 0K ICHHUS )KU3HU [[bubmmoteka [IOK
Ha 3emie]] https://m.edso0.ru/863eabab]]

12 [[Pa3BuTHE %)U3HU HA 3eMIIe 110 3paM [[bubmmoteka [IOK
U neprosam]| https://m.edsoo.ru/863ea6be]]
[[OcHOBHBIE ATAMBI YBOIOIIUHI [[Bubmuoreka IIOK
PacTUTEIILHOT'O U )KHBOTHOTO MHUA. https://m.edsoo.ru/863ea8bc]]

13 [IpakTuueckas pabora Ne 1 05
«M3ydeHre NCKONaeMbIX OCTaTKOB
pPaCTeHHIA U KUBOTHBIX B
KOJUIEKITUAX» ||

14 [[CoBpemenHas cuctema [[Bubmmoreka [JOK
OpraHM4YecKoro Mupal] https://m.edsoo.ru/863ea48¢e]]

15 [[@Bomromus yenoBeka [[Bubmmoreka [JOK
(arTpomorenes)]] https://m.edsoo.ru/863eac2c]]

16 [[ABmxkymue cuibl (hakTophl) [[Bubmuoreka [IOK
aHTpomoreHesal| https://m.edsoo.ru/863ead44]]

17 [[OcHOBHBIE cTaAMK BOTFOLMH [

YyesoBeKal ]

18 [[YenoBeueckue pachl U MPUPOTHBIE [[bubmuoreka [IOK
aJIanTalliy YeIOBeKa ] https://m.edsoo.ru/863eaea?]]
[[O6001IeHu e Mo TeMe [

19 «BO3HUKHOBEHHE U Pa3BUTHE KUZHH
Ha 3emie»]]

20 [[Oxomorus kak Hayka]] [

21 [[Cpensl obuTaHus U HKOJIOTMUECKUE [[Bubnuoreka [JOK
dbaxTopsi]] https://m.edsoo.ru/863eafec]]
[[AGuoTtnueckue GhaKkTOpPHI. [[Bubmmoreka [JOK
Jlaboparophas padora Ne 3. https://m.edsoo.ru/863eb10e]]

29 «Mopdomnorudeckre 0cOOEHHOCTH 05
pacTeHui U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «Bnausinue cBeta Ha pocT 1
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pa3BUTHE YEPEHKOB KoJeycay|]

23 [[BuoTtnueckue daxropsi]] 1 [[Bubmuoreka [IOK

https://m.edso0.ru/863eb348]]

[[Dxomoruueckue XxapakTepHCTHKU 1 (]
nonysiun. [Ipaktuyeckas padora

24 Ne 2 «I[ToacyéT mI0THOCTH 0.5
MIOMYJISALIMMA Pa3HbIX BUOB
pacTeHui»||

o5 [[CoobmiecTBa opraHu3MoB — 1 [[bubmuotexa [IOK
onoreHo03]] https://m.edsoo.ru/863eb46a]]

26 [[Dxonoruueckue CUCTEMbI 1 [[bubmuoreka [IOK
(3xocucTembl)]] https://m.edsoo.ru/863eb46a]]
[[OcHOBHBIE TOKA3aTEIN 1 [[bubmuoreka [IOK

27 9KOCHUCTEMBI. DKOJIOTMYCCKHE https://m.edso0.ru/863eb5fa]]
nupamubl. CBOMCTBA HIKOCUCTEM.
Cyxkueccus]]

28 [[TIpupoaHbIe 3KOCUCTEMBI] | 1 (1

29 [[AHTpOIIOreHHBIE SKOCHCTEMBI || 1 (]

30 [[buocdepa — rmobanpHas 1 [[bubmmotexa [IOK
sKocucTeMa 3emin|| https://m.edsoo.ru/863ebb5e]]

31 [[3axOHOMEPHOCTH CYIIECTBOBAHMS 1 [[bubmmotexa [IOK
ounocdepni]] https://m.edso0.ru/863ebd16]]

32 [[YenoBeuyecTBO B Orocdepe 3emin]] 1 [

33 [[CocyiiecTBOBaHUE TPUPOABI U 1 [[bubmmoteka [IOK
9eJI0BevecTBa]| https://m.edsoo.ru/863ebale]]

34 [[ O606menune Temel «CoobuiecTsa u 1 (M1
9KOJIOTHYECKUE CHCTEMBI»] ]

OBIIEE KOJIMYECTBO YACOB I10 34 0 55
[MPOI'PAMME ’
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
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