[Tpunoxenue Ne 13 OOIT COO

MWHHUCTEPCTBO NPOCBEIEHUSA POCCUACKOH ®EJNEPAIINN
JEIMAPTAEHT OBPA3OBAHMS 1 MOJIOJEXKHOM NOJIMTUKU XAHTBI-
MAHCHHACKOI'O ABTOHOMHOI'O OKPYT'A-IOT PBI
KOMHUTET IIO OGPA30BAHUIO AJIMUHUCTPAIIAU BEJOSIPCKOT'O PAVIOHA
COIII n. BepxHeka3bIMCKHUH

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
PykoBoautens MO 3aMecTUTENb AUPEKTOPA IO Hupextop COI

YBP . BepxHekaspiMckuit

bopucosa E.A.

[Iporokon Nel ot «30» 08 I'ynmeipesa JI.B. Crenypa H.B.
2023 r. [Iportokon Nel ot «30» 08 IIpuxa3s Ne 525-0

2023 r. ot «30» 08 2023 .

PABOYAS ITPOT'PAMMA

(ID 1099393)

yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»

n1st ooydarommxes 10 — 11 kmaccoB

n. Bepxneka3zpimckuii 2023



HOACHUTEJBHASA 3AIIMCKA

[IporpaMma o 6MoJIOTHMU COCTaBJICHA B COOTBETCTBUU C

1. ®enepanpHbiM 3aKk0HOM OT 29.12.2012 Ne 273 — @3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny,

2. Ilpukazom MunucrepcrBa o6pa3zoBanus U Hayku Poccuiickoit denepanun ot 17 mast
2012 1. Ne 413 «O06 yrBepxkaeHuH (HeaeparbHOro rocyaapCTBEHHOTO 00pa3oBaTeILHOTO
CTaHjaapTa cpenHero obmiero oOpa3oBaHUS», C U3MEHEHUSMHU M JOMOJHEHUSMHU OT:29
nexabps 2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 cents6ps, 11 nexadbps 2020
r., 12 aBrycra 2022 r.

3. Tlpuka3z MunucrepctBa mpocBemenus Poccuiickoit ®enepanun ot 18.05.2023 Ne 371
"O6 yrBepkaeHun deaeparbHOl 00pa30BaTEIBHOW MPOTPaMMBl CPEAHETO O0O0IIero
obOpazoBanus".

4. denepanpHas pabouasi mporpaMmma OCHOBHOTO o01ero oopa3oBanus buonorus (6a30BbIit
ypoBenb) st 10—11 kiaccoB 00pa3oBaTeNbHBIX OpraHU3alnui

[Ipu pa3paboTke mporpaMmbl 1O OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIPEICIICHUS
MOAXO0M0B K (opMmupoBaHHUIO coAepxaHus ydeOHoro mnpenmera «buonorus» cocraBuiu:
koHuentyanbHble noioxeHuss ®I'OC COO o B3auMooOyCIOBIEHHOCTH LENEH, coAaepKaHus,
pe3ynbTaToB O0yueHHUsi U TPeOOBAHMI K YPOBHIO MOATOTOBKH BBHIMYCKHHUKOB, MOJOXEHHUS 00
O0MmMX LEeTIX W MPUHIHIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oburero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OHoIorumy,
e 3HAYCHWU B IO3HAHWM >KUBOH MPHUPOIBI M OOECHEUEHHH CYNIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIMPEIETICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O 1eNsix, 00 oluieil cTpareruu oOydeHus,
BOCIIUTAaHUSI W Pa3BUTUS OOydaromuMxcs cpeacTBamMu ydeOHoro mpenmera «buomorus»,
onpezenseT o0sg3aTeNbHOE NPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpYy, paclpelesieHue o
paszenaM M TeMaM, PEeKOMEHAYEeMYI0 MOCIeI0BaTeIbHOCTh M3Y4EHHUS y4yeOHOro marepuana c
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, TIOTUKH 00pa3oBaTeIbLHOTO Mpollecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCs.

B mporpamme 1O OHONOTMH TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATENbHOM AEATeNbHOCTH/y4eOHBIX JecTBUI 00yyaromuxcs mno
OCBOEHUIO COJIEp KaHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

B nporpamme no 6monorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaan30BaH MPHUHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHHHM Ouosiorud, Omarojgapss 4eMy B HeW MpocMaTpuBaeTCs
HANPaBIEHHOCTh Ha Pa3BUTHE 3HAHHI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIlMi  JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHUS,
NPEJICTAaBICHUH O 3/J0pOBOM 00pa3e XU3HU U OepeKHbIM OTHOLIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IloaToMy Hapsay ¢ H3ydyeHMEM OOIIEOMOJIOTHYECKUX TEOpHi, a TaKxke
3HaHWUH O CTPOSHUH KUBBIX CHCTEM PA3HOTO PAaHTa U CYITHOCTA OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHWOJIOTUW YAENeHO BHUMAaHHE WCIIOJIh30BAHUIO TOJYYEHHBIX
3HAHWI B TIOBCEHEBHOW JKU3HU ISl PEIICHUS MTPUKIIAIHBIX 33/1a4, B TOM YHCIe: MPOMUITAKTHKA
HACJICICTBEHHBIX ~ 3a00JICBAaHUN  YENOBEKa, MEAMKO-TEHETHYECKOTO  KOHCYIbTUPOBAHUS,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBCHHOW JESATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE TPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHWE BHUMAaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO



npenMera «buonorus» MpoaUKTOBaHO HEOOXOTUMOCThIO 00eCredeHUs YCIOBHUM Ui peuieHHs
OJIHOM M3 aKTyallbHBIX 33/1a4 IKOJHLHOTO OMOJIOTMYECKOTO 00pa30BaHUs, KOTOPAs MPEANOoIaraeT
dopmupoBaHHe y O0YyYarOmUXCS CIOCOOHOCTH AJANTHUPOBAThCA K M3MEHEHUSM JHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0uiero oOpa3oBaHUs 3aHMMaeT BakHOe MecTo. OHa
oOecrieunBaeT (hopMupoBaHue y OOY4aIOMIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT ¥ 00001aeT 3HaHUS O )KUBOM MPUpPO/E, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMil U OHBOJIOLMU, CO3MaéT YCIOBUA JIA: TMO3HAHUS 3aKOHOB KHBOM MPHUPOJBI,
dbopmupoBanus (yHKIIMOHATIHLHOW TPaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro obpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOILIEHHUS K KUBOM NIPUPOJE U YETIOBEKY.

Bonbmoe 3HayeHne OWMOJNIOTHS HUMEET TaKXkKe JUIS pEIICHUS BOCHUTATENBbHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHEro oluiero oopazoBanus, colyannzanuu odyyarounmxes. M3yuenue
Ounoaorun obOecrnieunBaeT YCIIOBUS TUISE (dbopmMupoBaHus MHTEJJICKTYaJIbHBIX,
KOMMYHHKAITHOHHBIX W MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYCCKOW KYJIBTYPBI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHYECKUX 3HAHUHU C MPEICTABICHUSAMH W3 JIPYTUX YYEOHBIX NPEIMETOB, B
YacTHOCTH, (pu3uku, XumMuu u reorpaduu. HazBaHHbIe MON0XKEHUS 0 IPeIHA3HAYCHUH y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpEJENIeHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTHH.

Ot60p conepkanusi yueOHOro npeamera «buonorusy» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOUIHecs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HAUMMbIe Uil (POPMUPOBAHUS OOIIECH KYIbTYpHhI, ONpeaestolIie
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKPYKAIOLIEH NPUPOJHON cpesne, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU aesTenbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HaHUM
3aHUMAIOT O3JEMEHTHl COJEp)KaHus, KOTOphIE CIy>KaT OCHOBOM mnsi  (popMupoBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOrHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHUE COJEpKaHHMS ydyeOHOTO MaTepuajga B MporpaMMe MO OWOJIOTHH
OCYILIECTBJIEHO C Y4ETOM MPHUOPUTETHOTO 3HAUEHHs 3HAHUN 00 OTIMUYUTENBHBIX OCOOCHHOCTSIX
JKUBOM TIpUpOJIBI, O €€ YpPOBHEBO OpraHM3alMM U HBOJIOLMHA. B COOTBETCTBMM C 3THM B
CTpYKType ydeOHoro npenmera «buonorus» BbIIENEHBI CIENYIOIIME COJIep/KaTelbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/bl Hay4HOro no3HaHus», «Kierka kak Onosoruyeckas CUCTEMay,
«Opranmu3m Kak Ouonornyeckas cuctemay, «CuctemMa ¥ MHOrooOpaszue OpraHH4ecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYIIHUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIa/ICHHE
0o0y4JarIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIMOHAJIBHOM OpraHu3aluy >KMBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JEHCTBHIA B
OTHOIICHUU 00BEKTOB )KUBOW MIPUPOJIBI U PEIICHUS PA3IUIHBIX KU3HEHHBIX TIPOOIIEM.

Joctumxenue 1enu u3zydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM ypOBHE
o0ecrnieunBaeTcs pelIeHrueM CIeIYIOIMUX 3a1au:

OCBOCHHME OOYYAIONIMMHUCA CHUCTEMBbl 3HAaHUH O OWOJOTHYECKUX TEOpHUSX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUMOTEe3ax, MpaBUiIaX, CIyKalIMX OCHOBOU Il (OpMUPOBaHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX HAay4YHOIrO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCS] OTKPBITUSAX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;



dbopMupoBaHrue y 0OyYaromMXCsl IMO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpOIecce aHaMM3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISJIOB,
UJed ¥ MOJIX0/I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliu;

CTaHOBJIEHHE Yy OOydJaromuxcs oOmei KyabTypbl, (YHKIHOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATH U OLCHUBATH SIBJICHHS OKPY)KAIOUIEr0 MUpPA >KUBOW MPUPOABI Ha
OCHOBAHUU 3HAHWM U ONBITA, MOJTYYCHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHE Yy OOYYAIOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOIOTHUYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM J>KUBOU MPUPOIBI,
HEO0OXOIUMOCTH OEPEKHOTO OTHONIICHUS K HEl, COOTIOCHHS dTHUECKUX HOPM MPHU MPOBEICHUN
OHMOJIOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAHHE LEHHOCTU OMOJOTMYECKMX 3HAHMU JUIsl TOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MpUMEHEHHUE TPUOOPETEHHBIX 3HAHUW M YMEHUW B TOBCEIHEBHOW KWU3HHM JUISI OLEHKH
MOCNEACTBUI CBOEH NEATENbHOCTU IO OTHOIICHUIO K OKpYXarolied cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHKE U COOIII0IeHNE Mep MTPODUIAKTUKY 3a00JIeBaHUH.

BocnurarenpHast cocTaBisonas.

JleMOHCTpUPYIOIINI B TOBEACHUN CHOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI HA OCHOBE
MMOHUMAaHUS BIMSHUS COLIMATIbHO-DKOHOMHUYECKHX MTPOLIECCOB HA MPUPOY, B TOM YHCIIE Ha
I00ATLHOM YPOBHE, OTBETCTBEHHOCTH 32 JICHCTBUS B IPUPOIHOM cpejie.

Bripakaronuii aesTenbHOE HEPUATHE JSHCTBHMA, TPUHOCSIIMX BPE IPHPOJIC.

HpI/IMeHHI-OH_II/Iﬁ 3HAHUA €CTCCTBCHHBIX U CONUAJIbHBIX HAYK UISA pa3yMHOTO, 6epe)KJIHBOFO
MMpUpPOAO0IIOJIb30BAHHUA B 6BITy, 06IJ_ICCTB6HHOM MMPOCTPAHCTBE.

Nmerommii 1 pa3BUBAIOLIMNA OIBIT 3KOJOTMYECKU HANPABIEHHOM, MPUPOAOOXPAHHOM,
pecypcocOeperarorieii 1esTeNbHOCTH, YUaCTBYIOIIHMA B €0 MPHOOPETEHUH IPYTUMHU JIFOIbMHU.

B cucreme cpemgnero obmiero oopazoBanusi «buosiorusi», nsydaemas Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S13aTE€NIbHBIM YYEOHBIM TPEAMETOM, BXOJSAIIMM B COCTaB IMPEAMETHON o0iacTu
«EcTecTBeHHO-HAyUYHBIE IPEIMETHI.

Jiis u3ydyeHus 6uosioruu Ha 6a30BOM YpOBHE CPEAHEro o0Iero oopa3oBaHHUs OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak nHayka. CBs3b OHOJOTMU C OOIICCTBEHHBIMH, TEXHHMYECKUMHU M IPYTUMU
€CTECTBCHHBIMH Haykamu, (uiocodueld, ITHKOW, ICTETHKOW u mpaBoM. Ponbp Ouonoruum B
(dbopMUPOBaHUM COBPEMEHHOI Hay4yHOI KapTUHBI Mupa. CucTeMa GMOJIOTUYECKUX HAYK.

MeToapl TIO3HAHUS KUBOW MPUPOIBI (HAOMIOACHHUE, SKCIIEPUMEHT, ONKCAHUE, U3MEpPEHHE,
KJaccuuKalus, MoJIeTUPOBaHHE, CTAaTUCTUYECKass 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

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

Tabmuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBIY.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

[Ipaktuueckast pabora Ne 1. «Mcrosnb3oBaHME pa3IUYHBIX METOAOB MpPU H3YUEHHUU
OMOJIOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

JXKusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus ouonaoruu. OTINYHe )KUBBIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CpoiictBa OmocucteM ¥ WX pa3HooOpasue. YPOBHHM OpraHu3aluil  OHMOCHUCTEM:

MOJICKYJISIPHBIA, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISIITHOHHO-BHIOBOH,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.
JdemoHcTpaumuu:

Tabmuiplt u cxembl: «OCHOBHbBIE TPU3HAKM KU3HW», «YPOBHU OpraHu3aluu >KUBOU
IIPUPOABIY.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE AJIEMEHTBI: MaKpO3JIEMEHThl, MUKPOIJIEMEHTHI.
Bozna u MuHepanbpHbIE BEILIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BelleCTB B KieTke. [loanepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTEI — MOHOMEpHI OenkoB. HesameHnmMsble u
3aMEHHUMbIE aMMHOKHCIIOTbI. AMMHOKHUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYPhI O€JIKOBON MOJIEKYIIbI
(mepBUYHAasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAs CTPYKTYpa). XMMHUYECKHE CBOICTBa OENKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHThl — Ouojoruueckue kartanuszatopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA ULEHTP,
cyoctpatHas  cneuuduuHoctb. Kodepmentsl.  Burtamunbl.  OTinuuss  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MOHOcCaxapuIsl (TII0OK03a, pubo03a M J1e30KCHUpuO03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMoJucaxapunbl (Kpaxmani, TJHKOTeH, IeiToio3a). buomornueckne QyHKIum
YIJIEBOIOB.

Jlumuasl:  Tpurauuepunsl,  ¢ochomunuab,, crepounsl.  'mapoduiabHO-THIAPODOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHUH.

Hyxnennoseie kucnorel: JIHK n PHK. Hykneornapel — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u gpynkuun JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIMH.



[urtonorus — Hayka o kietke. Knerounas teopusi — mpuMep B3auUMOCHCTBUS HCH U (PaKTOB
B HAyYHOM I103HAHUU. MEeTO/bl U3yUEHUS KIETKH.

Knerka xak nemoctHas xuBas cuctema. OOIIuMEe NMPU3HAKK KIETOK: 3aMKHYTas HapyXHas
MeMOpana, mojiekyibl JIHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tunsl  KJIETOK: JyKapuoTHuyeckas U Mpokapuoruuyeckas. (OcoOEHHOCTH CTPOEHUs
IIpoKapuoTHYecKoil kieTku. Knerouynast creHka Oakrtepuil. CTpoeHHE SyKapUOTHYECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTCHKA, TJUKOKAJIUKC, UX (QYHKIIHH.
[Inazmatnueckas wmemOpaHa, e€ cBoiictBa u ¢yHkuuu. llutormasma u e€ opraHoUIbI.
OnnomemOpanusie opranousl kietku: OIIC, anmapar 'ombmku, nuzocomsl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKHA: MUTOXOHAPUH, IutacTubl. [Ipoucxoxaenne MUTOXOHAPUI U TuiacTua. Buabl
wiactug. HememOpaHHble OpPraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPUOIH,
PECHUYKH, KIYTUKH. DYHKIIMU OPraHOUI0B KIETKH. BritoueHus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue sapa: saepHas 000104YKa, KapHoIljIa3Ma,
XPOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpamum:

[Toprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne  XMUMHYECKMX  JJIEMEHTOB B HEXHUBOM  MPUPOJIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOIE».

Tabmuuer u cxemsl: «llepmoguueckass Tabnuima XUMHUYECKHX D3JEMEHTOB», «CTpoeHme
MOJIEKYNbl BOoAb», «buocuntes Oenka», «CTpoeHue MojeKkyibl Oenka», «CTtpoeHue (epmeHTay,
«Hykneunnossie kucinotel. JHK», «Ctpoenue monekynbl AT®O», «CtpoeHue 3yKapuOTHYECKOU
KIeTKn», «CTpoeHue KUBOTHOM KIETKW», «CTpPOECHHE pacTUTEIbHOM KIeTKn», «CTpoeHue
MIPOKApUOTUYECKOM KiIeTKn», «CTpoeHue sapa KIETKN», «Y TIeBOAbD, «JIUmuIb».

OOGopynoBaHue: CBETOBOW MHKPOCKON, OOOpYAOBaHHME I TPOBEACHHS HAOII0ICHUM,
U3MEPEHUH, HKCIEePUMEHTOB, MMKpOINpenapaTbl PacTUTENbHBIX, >KUBOTHBIX M OaKkTepHalIbHbIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopatopHas pab6ota Ne 1. «M3ydeHune KaTaqTUTUYECKON AKTHBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTallas3bl)».

JIaGoparopHas pabota Ne 2. «/3yueHne cTpoeHUs KJIETOK pacTeHUil, )KUBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OMHCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

OOmMeH BelecTB, WM MeTaboIn3M. AcCUMIIALUS (TUTACTUYECKUN OOMEH) U IUCCUMMIISLIMS
(oHepreTuyecknii OOMEH) — JBEe CTOPOHBI E€AMHOTO Iporecca Meradboiu3ma. Poib 3aKOHOB
COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunbel oOmMeHa BemiecTB: aBTOTpOdHBIA W rerepoTpodHblii. Pons depmeHTOB B 0OMEHe
BELIECTB U MIPEBPALEHUH SHEPTUHU B KIIETKE.

@otocunte3. CperoBas u TemHOBas (a3pl (¢orocuHTe3a. Peakmum ¢orocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HaUeHne (HOTOCHHTE3a IS JKM3HU Ha 3emuie. BiusiHue ycimoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTE3Upylone OakTepuu. 3HAUeHHWE XEMOCHHTEe3a JUIl JKU3HU Ha
3emie.



DHepreTudeckuii oOMeH B kieTke. Paciernienne BemecTs, BhIICICHUE U aKKyMYJIUPOBaHUE
SHEPIUU B KIETKE. DTalbl SHEPreTudyeckoro obOmena. [nukonu3. BpokeHue u ero BHIBL
Kucnopognoe okucienue, wid KieTodyHoe jpixaHue. OkucnurensHoe (ochopuimpoBaHue.
D} heKTHBHOCTH YIHEPTETHIECKOTO OOMEHA.

Peaknun marpuyHoro cuHTe3a. ['enetmueckas wuHpopmamms u JIHK. Peanuzarus
reHeTH4ecKkoil uHpopmanuu B KieTke. ['eHeTHueckuil Kox W ero cmoiictBa. TpaHcKpunus —
matpuunblii cunte3 PHK. Tpancmsiuus — Ouocunte3 Oenka. Dtambl TpaHcusiuuu. KomupoBanue
aMUHOKHCIIOT. Pob prbocom B OrocuHTEe3e Oernka.

Hexnerounsie popmel sxu3nn — BUpychl. Mctopus otkpeitus Bupycos (/1. Y. IBaHOBCKMIA).
OcCoOeHHOCTH CTPOEHHUSI M JKM3HEHHOTO IMKJIa BHUPYcoB. bakrepuodaru. bome3nu pacreHuid,
KMBOTHBIX M 4YeJIOBEKa, BBI3BIBAEMbIC BHpycaMHu. Bupyc mmmyHnonedumnura ugenosexka (BUY) —
Bo3Oyautens CIIWMJla. OOpaTHass TpaHCKpUNIHs, peBepTaza W wuHTerpasa. lIpodrrakTuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpaumnu:

IToprpersr: H. K. Konsuos, . 1. iBanosckui, K. A. Tumupszes.

Tabnuist u cxembl: «Tunsl mutanusy, «Metadboauzmy», «MUTOXOHAPHUSLY, « JHEPTETUUECKUN
obmen», «Xiaoportacty, «Dotocunres», «Crtpoenue [HK», «CtpoeHune u (GyHKIHOHHPOBAHUE
reHa», «Cunrte3 Oenka», «l'eHermueckuit kom», «Bupyce», «bakrepuodarun», «CTpoeHue u
xu3HeHHbIi K Bupyca CITNa, 6akrepuodaray, «Pemmukamms JTHK».

Ob6opynoBanue: monenu-anmumkanuu «Yasoenne JIHK wu Ttpanckpumnuus», «buocuHtes
6enkay, «CTpoeHue KIETKI», Mojieib cTpyKTypsl JJTHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounblii nuki, WM JKU3HEHHBIM LUK KieTkd. MHTepdaza m mumto3. Ilpomeccsr,
nporekaromue B uHTepdaze. Pemnukanus — peaxmust matpuuyHoro cunrte3a [IHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Habop — KapuoTHM. JIWIIOMTHBIA M TaIUIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomaruasl. LluTonornueckne OCHOBBI PAa3MHOKEHHMS M WHAMBUAYAJIBHOTO Pa3BUTHUS
OpPraHHU3MOB.

Henenne knetkn — Muto3. Craguu murosza. IIponeccsl, npoucxoasmue Ha pasHbIX CTagUsAX
MUTO3a. bHOJIOrn4ecKkuii CMbICI MUTO3a.

[IporpamMmmupyemas rudenb KJIETKH — alornTo3.

®opMBbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosoe U moyioBoe. Bupl 0ecrnosnoro pa3MHOXKEHUS:
JeJIeHe HaJBOE, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETETaTUBHOE
pa3MHOKeHHe. MICKycCTBEHHOE KJIOHUPOBAHNUE OPIaHU3MOB, €r0 3HaYEHHE JUIsl CEIEKIUH.

[TonoBoe pa3MHOXKEHKE, €r0 OTIIMYHUS OT OECIOIOrO.

Metio3. Cramuu wMeriosa. [lporeccsl, mpoucxonsdmde Ha cTaausx Meinosa. [loBenenue
XpomocoM B Mero3e. KpoccnHrosep. bruonornyeckuii CMbIC U 3HAUEHUE MEHO03a.

["ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Y HBOTHBIX. Il0OBBIE Kene3bl:
CEMEHHMKU U sAnyHUKU. OOpa3oBaHuE U pa3BUTUE IMOJIOBBIX KIJIETOK — TaMeT (CHepMaTo30H,
SilleKIeTka) — cHepMaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOEHHS  SIMIIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

WupuBuayansHoe pa3BUTHE (OHTOreHe3). DMOPHOHAIBHOE Pa3BUTHE (3MOpUOreHe3). DTarmbl
SMOpPUOHANIBHOTO PA3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, TacTPYJISIMs, OpraHOreHes.
[ToctamMOpuoHanbHOe pa3BUTHE. THUIBI MOCTAIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE, HENpSIMOe
(MmunHOYHOE). BnMsHMEe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE BBHI3BIBATH
BPOKIEHHBIE YPOJCTBA.



Poct u pa3zButue pacreHuil. OHTOreHe3 LBETKOBOTO PACTEHHMS: CTPOCHHUE CEMEHHM, CTauu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmumpr u cxembl: «DopMbl pa3MHOXKEHHUS OPraHU3MOBY», «/[BoilHOE OIIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHuil», «BerertaTuBHOE pa3MHOXKEHHUE pacTeHUiD», «/leneHue kieTku OakTepuiiy,
«CTpoeHHe TOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMmbly, «Kierounsld mukmy, «Pemukanus
JHK», «Muto3», «Menos», «IIpsmoe u HenpsaMoe pasBUTHE, «I'aMeTOreHe3 y MIIEKOIUTAIOIIUX U
yesoBeKka», «OCHOBHBIE CTaJIMM OHTOI'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30Ubl  MIIEKOMUTAOLIET0,
«inexiieTka MiIeKoOnuTapIeroy, «Kapuokuses B KJI€TKax KOpPELIKa JIyKa», MarHUTHAs MOJEIb-
anmuakanus «Jlenenue kierkm», moaens JIHK, moaens Metada3HON XpOMOCOMBEI.

JlabGoparopHble H NpaKkTHYecKue padoThbl:

Jlaboparopnas pabora Ne 3. «HaGnrogenne mMuTo3a B KIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpEIapaTax».

Jlabopatopnas pabora Ne 4. «M3yueHue CTpPOCHHS TOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTuku. Mcropus pa3BUTHS TEHETHUKH. Poib LHUTOJOTMM U
SMOPHOJIOTHN B CTAHOBJICHUH T€HETHKH. BKiax pocCHilCKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE
TeHETUKH. MeToAbl TEeHETUKH (TUOPUIOJIOTHYECKHM, LMTOT€HETUYECKH, MOJEeKYyIsIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHueckas CHUMBOJHKA, MUCHOJb3yemasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HAcCJeOBaHUsl ~ INPU3HAKOB,  ycTaHoBieHHble [.  Mennenem.
MounorubpuaHoe ckpelBaHue. 3aKoH equHo-00pa3us ruOpuaoB neporo nokoneHus. [IpaBuio
JOMUHUPOBaHMS. 3aKOH pacUICIUIeHUs MPpU3HAKOB. [ 'unore3za ynuctorsl ramet. [loaHoe u HenoaHoe
JOMUHUPOBaHHUE.

JurubpugHoe  cKpeluBaHuWE. 3aKOH  HE3aBUCUMOIO  HAcleJOBAaHMUS  IPU3HAKOB.
[{uToreHeTMUeCKUe OCHOBBI JUTHOPHIHOTO CKPEUIMBAHUSA. AHaIM3HMPYIOILIee CKpelUBaHHE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONpeIeTICHHUs TeHOTHUIIA OCOOH.

CuennieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HacJe10BaHUIO TeHOB. HapylieHue clieruienrs reHOB B pe3yibTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. [ €HETHUECKUE KapThI.

I'enernka mona. XpOMOCOMHOE OIpENEICHUE MOja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsele U rereporaMeTHble Opranu3Mel. HaciienoBanne Npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

N3menunBoCTh. BUABI N3MEHUYMBOCTH: HEHACIEACTBEHHAs U HACleACTBeHHas. Posb cpenbl B
HEHACJIEJICTBEHHOW  HM3MEHYMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIMOHHON  HW3MEHUYUBOCTH.
Bapuannonssiii psin v BapuanuoHHasi KpuBas. Hopma peakuuum npusHaka. KonuuecTBeHHBIE U
KauecTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAM(PUKALMOHHON U3MEHYHBOCTH.

HacnencrBennasi, uium TeHOTHNHMYECKas, M3MEHYMBOCTh. KoMOMHATHBHAas W3MEHYHUBOCTD.
Meifo3 U TmoOJIOBOM mpolecc — OCHOBA KOMOWHATHBHOM M3MEHYMBOCTH. MyTalMOHHAs
M3MEHUYUBOCTh. Kitaccudukamus MyTaluii: TEHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YactoTta u
MpUYMHBl MyTauuid. MyTareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX DSJIOB B HacleACTBEHHOMN
n3MenunBocty H. U. BaBuiiosa.

BuesaepHas HaCcIE€CTBEHHOCTb U U3MEHUYHUBOCTbD.

I'enernka uenoBeka. Kapuortun uenoBeka. (OCHOBHBIE METOJbl T€HETHKH YEJIOBEKA:
TCHEATOTUYECKUM,  OJIM3HENOBBIM,  ITUTOTEHETUYECKUM,  OWOXUMHYECKHH,  MOJEKYJISIpPHO-



reHeTudeckuii. COBPEMEHHOE OIpEACIICHHE TIEHOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TCeHOTUIIUPOBaHWE, B TOM uucie ¢ mnomoimnsio [IIP-ananu3za. HacnencrBennble 3a0osieBaHUS
YellOBeKa: TeHHbBIE 00JIe3HU, 0OJIE3HH C HACIICCTBEHHON MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comatuyeckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpHHLIMIIBI 310pOBOrO
o0Opa3a XHW3HHU, AUATHOCTUKH, NPOPHIAKTUKH M JIEYECHUS TeHEeTUYecKuX Oose3Heil. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUCHHUE MEIUIMHCKOM TE€HETUKH B MPEIOTBPAILCHUH U
JICYCHUU TEHETUYCCKUX 3a00JIeBaHUI YETIOBEKA.

JdemoHcTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukor, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuier 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIMTOTCHETUYECKas OCHOBAY,
«3aKOH PACIIEIUICHUS U €r0 MUTOTEHETHYECKas OCHOBaY, «3aKOH YUCTOTHI ramMeT», «lurudpunnoe
ckpemnBanue», «lluTomornyeckue  OCHOBBI ~ JAUTHOPUIHOTO  CKpeUIMBaHUS»,  «Meio3y,
«B3auMoielicTBrE alIeNIbHBIX TEHOBY, «I €HEeTUYEeCKHE KapThl pPACTCHUM, )KUBOTHBIX M YEIIOBEKAY,
«l'enetnka momna», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIUICHHOTO C Mojom», «KapuoTumsl
YeloBeKa W JKUBOTHBIX», «Buabl wu3mMeHuUHBOCTHY», «MoOAM(PUKAIUOHHAS HU3MEHUYUBOCTHY,
«HacnenoBanue pesyc-dakropay, «'eHeTuka rpynm KpoBu», «MyTalloHHAs H3MEHYHUBOCTDY.

ObopynoBanue: wmoxaenu-anmukanun  «MoHOorUOpUAHOE cKpemuBanuey, «HemnonHnoe
JOMHUHUpOBaHUE», «J/lurnbpuanoe ckpenmBanuey, «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, myTtanuu (HOpMbl KpbUIBEB U OKpacKu Temna), repoapuit
«I"OpoX MOCEBHOM.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlabopaTtopHas pabora No 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHIAHOTO W JTUTHOPHUIHOTO
CKpEIIMBaHUA Y Ip030(UIIbI HA TOTOBBIX MUKpPOMpEnapaTax.

JlaboparopHasi pa6ota Ne 6. «M3yueHue MOAM(PUKATUOHHON HM3MEHUHMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopnass pabora Ne 7. «AHamu3 MyTauuid y JApo30@uiibl Ha TOTOBBIX
MHUKpOIpenaparax».

[TpakTuueckas padota Ne 2. «CocTaBieHue 1 aHaJIu3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M MPOIECC. 3apOKJICHUE CeNeKINU U nomectukanus. Yuenue H. U.
BaBumoBa 0 1eHTpax MPOUCXOXKIEHUS W MHOTo00Opa3usi KyIbTypHBIX pacTeHuid. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHbIE METOJIbI CENEeKIIMU. MaccoBbIi U HHAMBUIYaTbHBI OTOOPHI B CEJIEKIIUU
pacTteHud M KUBOTHBIX. OTleHKa dKcTephepa. BIM3KOPOJICTBEHHOE CKpeIMBaHUE — WHOPHIMHT.
Uucras nunus. CkpeuBaHue YUCThIX TUHUM. ['eTepo3uc, unm rubpunHas cuia. HeponctBeHHoe
CKpelrBaHue — ayropuauar. Otaanénnas rudpuauzanus u e€ ycrnexu. FIckycCcTBeHHBIN MyTareHes
Y MOJTyYEeHUE TOJUIUIONI0B. JJOCTHKEHUS CENEKIIMN PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpHUs. OTamlbl CO3JaHUS
pexombunantHot JIHK wu Tpancrennsix opranm3moB. Kierounas wunxkeHepus. Kietounsie
KYJIbTypbl. MUKpPOKIIOHAIbHOE pa3MHOXKEHUE pacTeHuid. KioHMpoBaHHE BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. OKOJOTMYecKHe U JThueckue npobiembl. MO —
TEHETUYECKH MOJAU(PUITUPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

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



Tabmumer u cxembl: kapta «lleHTppl MNPOMCXOXKIEHUS U MHOroo0paszus KyJbTYpPHBIX
pacteHuii», «llopoabl JOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTtnanéHHas
rubpuam3anusi», «Paborel akamemumka M. @. HWeanoBay, «llomumnoumus», «OOBEKTHI
ouorexnonorun», «Kierounele KynpTypbl M KJIOHHpOBaHHE», «KOHCTpyuMpoBaHuUE U TEPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKA IUIOJJOB M KOPHEIUIONOB AWKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sHCTBEHHBIE PACTECHUS.

JlabGoparopHble U NpaKTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTHUKEHHS CEJEKUUH DPACTEHUN M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJICMEHHYIO (epMy, COPTOHCIBITATSILHBIM y4YacTOK, B TEIIUYHOE
X035UCTBO, J1a0OPaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJTACC

Tema 1. DBoIrouMOHHAsA OUOJIOTHS.

[IpeanochuIku BOSHUKHOBEHHUS SBOJIOIIMOHHON TEOPUHU. DBOJIOLMOHHAS TEOpUsI U €€ MECTO
B Ouosioruu. BiusiHue 5BOIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HaYK.

CuzerenscTBa 3BoaoLuu. [laneonTonornyeckue: nocaea0BaTeIbHOCTh MOSBICHNS BUJOB B
[1aJIEOHTOJIOTUYECKOM JIETONMCH, Nepexoanble (popmbl. buoreorpapuyeckue: cXoaCTBO U pa3ivyuue
dayH 1 (I0p MATEPUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOJCTBA W Pa3auuus SMOPHOHOB DAa3HBIX BUJOB I103BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHbIE, PYIUMEHTapHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYIISIpPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX
MeTaboIMUYECKUX MyTel Yy BCEX OPraHU3MOB.

OpomonmonHass teopusa Y. JlapsuHa. [Ipennoceliku BO3HMKHOBEHMS JapBHHH3MA.
JIBIDKYIIME CUJIBI ABOJIOLMH BUJIOB 110 J[apBUHY (M30BITOUHOE pa3MHOXKEHHE IPU OTPAHUYEHHOCTH
pecypcoB, HeolpeaeaEéHHas U3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas Teopus 3Bomonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUA U 3BOJIIOLUY.

JBwxyue cuibl (¢pakTopbl) SBOJIOLMU BHJIOB B HpUpoe. MyTallMOHHBIM mporecc U
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIiMoHHbIE BOIHBI U peiid reHoB. M3onsauus u Murpamusi.

EctectBenHbIi 0TOOp — HanpaBisoMui pakTop 3BoIOINNA. DOPMBI ECTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3BoJonuu. [Ipumeps! mpucnocoOiaeHuit y
OpraHu3MoB. ApoMop(O3bl U UANO-aJANTALUH.

Bun wu Bunoob6pasosanue. Kpurepun Buga. OcHOBHbIE (GOpPMBI BHI000pPa30BAHUSA:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomtonus. Popmbl  IBOMIONUM:  (UIETHUECKAs,, JAWBEPreHTHAs, KOHBEpreHTHas,
napaensHas. HeoOpatumMocTh 3BOMIONNN.

[IpoucxoxaeHue oT HeCHENMATU3UPOBAHHBIX MpeaKkoB. [Iporpeccupyromas crnenuaniu3amnms.
AnlanTuBHAs paauanus.

JdemoHcTpanum:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromiep, A. H. CeBeprios.

Tabmuis! u cxemsl: «Pa3BuTHe opraHn4eckoro Mupa Ha 3emiie», «3apObIIIN MO3BOHOUYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «DopMbel 00ppOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOODPY,
«MHorooOpa3ue CcOpToB pacTeHHit», «MHoroodpasue mOpoa KHUBOTHBIX», «llomymsumy,



«MyTanuonHass HM3MEHYUBOCTBY», «Apomopdo3b», «amoamanranumy, «OOmas aereHepamms»,
«/IBmKyIue cuiibl 3Boronmn», «Kapra-cxema mapmpyra nmyremectsus Y. Jlapsunay, «boprbda 3a
cymiectBoBanue», «lIpucmocobneHHocTs opranm3mMoBy, «['eorpaduueckoe BumooOpazoBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jMYHbIMH TUIAMH OKpacku, HaOOp IUJIOJ0B U
ceMsiH, KoJUIeKIusl «[IpuMepsl 3alUTHBIX MPUCIIOCOOICHUN Y JKMBOTHBIX», MOAeNlb «OCHOBHBIE
HaIPaBIICHUS YBOJONUNY», 00bEMHAs MoJIenb «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckas kapTa Mupa, KoJuteKIus «PopMbl COXPaHHOCTU UCKOMAEMbIX KUBOTHBIX
U pacTeHuid», mozenb anmmkauus «llepekpéct xpomocom», BilaxkHble mpenaparsl «PaszBurue
HacekoMmoro», «Pa3BuTue JsTymiKu», Mukpompemnapar «Jlpo3oduia» (Hopma, Myramuu (GOPMBI
KPBUIBEB U OKPACKU TEJA).

JlabGoparopHble H NpaKkTHYecKue padoThbl:

Jlaboparophas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopnass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHm3mMa u eé
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHay4yHble TPENCTABICHUS O 3apOXKACHMM >KM3HU. HaydHble Trumore3bl BO3HUKHOBEHUS
KU3HM Ha 3emsie: a0uoreHe3 W MaHCHepMHs. XHUMHUYECKass HBOMIONUA. AOHMOTEHHBIM CHHTE3
OPraHUYECKUX BEIIECTB U3 HEOPTraHWYECKUX. DKCHEPUMEHTAIBHOE MOJTBEPKICHHE XUMHYECKOU
sBomtonuu. HauvanpHbie 3Tambl Ouosiornyeckoi spomonuu. ['unoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HX 3BOIIOLUA.
dopMHUpPOBaHNE OCHOBHBIX TPYII )KHUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie mo spam u nepuojaMm. Karapxeit. Apxeiickas ¥ mpoTepo30icKas
apbl. [laneozoiickas spa u e€ mepuonbl: KeMOPHICKUI, OPAOBUKCKUHN, CHITYPUNCKHM, T€BOHCKUIA,
KaMEHHOYTOJIbHbIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MaJIeOreHOBbINA, HEOT€HOBBIN, aHTPOIOT€HOBBI.

XapakTepucTuka KiuMaTa M TeoJIOTHYECKHMX TMpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOIUU
PaCTUTENTBHOTO U KUBOTHOTO MUpa. ApoMoph o3kl Y pacTeHul 1 >kuBOTHBIX. [losiBIIeHHe, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOTO MHpa Kak OTpakeHue 3BoJonuu. OCHOBHBIE CHCTEMATHUYECKHE
TPYIIIbI OPTaHU3MOB.

OBOJIOLIMS  4YelOBeKa. AHTPONOJIOTMS Kak Hayka. Pa3Buthe mnpeAcTaBieHUH O
MIPOUCXOXKICHUH YeloBeKa. MeToIbl u3yueHust antpornoreHe3a. CXoACTBa U pa3uyus YEJIOBEKa U
KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNUE YETIOBEKA.

HBwxymme cuibl  (pakTopel) aHTpomoreHe3a. HacneAacTBeHHas W3MEHUHMBOCTh W
€CTeCTBeHHbIN 0TOOop. OOIIecTBeHHBIH 00pa3 *KU3HU, U3TOTOBJICHUE OPYAUN TpyJa, MBIIUICHUE,
pedb.

OCHOBHBIE CTAIMM W BETBU JBOJIIOLMM YEJIOBEKA: ABCTPAIONHUTEKH, YEIOBEK YMEINbIi,
UYenosek npsamoxoasiui, YemoBek HeaHaepTaabCcKkui, YenoBek pasymHbiid. Haxonku uckomaemsix
OCTaTKOB, BpeMsl CYIIECTBOBAaHUS, OOJIACTh pPacHpOCTpaHEHHUs, 0O0BEM TOJIOBHOTO MO3ra, o0pa3
KU3HH, OPYIHSL.

Uenoseueckne pacekl. OCHOBHBIE OOJIBIIME pachl: €BpONEOoHaHAs (eBpa3uiickas), HETpo-
aBcTpajougHas  (PKBaTOpUalbHAas),  MOHrolloWjgHas  (a3uaTcKko-amMepuKaHckas).  UepTsl
MPHUCTIOCOOJICHHOCTH TPEACTaBUTENEH YeOBEYECKIX pac K YCIOBHUSM CyIIecTBOBaHUs. EAMHCTBO
yenoBeuecknx pac. Kputuka pacusma.



JdemoHcTpauuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapBus.

Tabmuubl u cxembl: «Bo3nukHoBeHne COJIHEUHON CHUCTEMbD», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kierka», «lIpokapuoTmueckas —KIETKa»,
«CoBpeMEHHasl CHUCTEMa OPraHMYecKoro mupa», «CpaBHEHHE AHATOMMYECKMX YEpPT CTPOEHUs
YelloBeKa W 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTUYCCKUX HAXOIIOK
MPEJKOB COBPEMEHHOIO 4YeJoBeKay», «JllpeBHeumme Jrogu», «lpeBHue moau», «llepBbie
COBPEMEHHBIE JIFOIN», «HeoBeuecKre pach».

O6opynoBanue: Mymspku — «[IpoucxokaeHue  4enoBeka»  (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIEMKH WM M300pa)K€HUS KaMEHHBIX OpYyIUM
MEePBOOBITHOTO YENOBEeKa (KaMHH-UYOMIEPHI, pPyOmiIa, ckpebia), TeoXpOHOJOTrHYecKas Talnwuia,
KoJuieKus «@OopMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUI.

JlabGoparopHble H NpaKkTHYecKue padoThbl:

[Ipaktueckas pabora Ne 1. «M3yueHHe MCKONMAEMBIX OCTATKOB PACTEHUM M >KMBOTHBIX B
KOJUICKLIHSX ).

DKCKypcusi «IBOJIIOLMSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBeAuecKuii My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKoJIorus Kak Hayka. 3ajjaud U pas/ieibl SKOJIOIHMH. MeToabl SKOJIOIHYECKUX UCCIIEJOBAHUMN.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAA, Ha3eMHO-BO3/yIlIHAs, MOYBEHHAs,
BHYTPHOpPTaHU3MEHHAsI.

Okonoruveckne (aktopel. Kinaccudukaiums >SKOIOTHYECKUX (PaKTOPOB: aOMOTHYECKHE,
OMOTHYECKHE U aHTpONoreHHbIe. JeficTBre 3KoNorndeckux (pakTopoB Ha OPraHU3MBbI.

AbGuotnyeckue  (akToppl:  CBET,  TEMIeparypa,  BIAKHOCTh.  DOTOMEpUOAU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO abnoTHYeCKUX (aKTOpoB. buonornyeckue puTMsl.

buotnueckue dakropsl. Buasl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIIUS, XUIITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomeparus, MyTyain3M, KOMMEHCAIH3M (KBapTUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCANIU3M, HEUTpalu3M. 3HaueHHe OMOTUYECKUX B3aWMOJACUCTBUN JUIf
CYIIIECTBOBAHUS OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XApaKTepUCTUKH momyisiiuu. OCHOBHBIE TOKa3aTeNH  MOIMYJISIIUU:
YUCJIEHHOCTh, IUJIOTHOCTh, POXKIAEMOCTb, CMEpPTHOCTh, HPHUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU MONYJISLHUH U €€ PErysus.

JdemoHcTpaumnu:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuier u cxembl: kapta «lIpupoansie 30HBI 3emun», «Cpenbl OOUTaHUS OPTaHHU3MOBY,
«Dortonepuoguzmy, «llomynsuunm», «3aKOHOMEPHOCTH pOCTa YMUCIEHHOCTH  MNOMYJISLUU
uHpy3opun-Tydenskn», «llumessie nenu».

JlaGoparopHble U MpaKkTUYecKue padoThbl:

JlaboparopHasi padora Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PAaCTEHUH M3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IloAcU€T MIOTHOCTH MOMYJISAINN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1miecTBa M IKOJIOrHYECKHE CHCTEMBI.

Coo011ecTBO opranu3mMoB — OuoteHo3. CTpyKTypbl OHOIIeHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buasi-noMuHaHThl. CBsI3u B OMOIIEHO3E.



Dkonorndeckue cucteMbl (3Kocuctemsbl). [loHsTHEe 00 53KOCHCTEME W OHOTEOICHO3E.
OYHKIMOHAIBHBIE  KOMIIOHEHTBI  DKOCHCTEMBI:  IPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopor BemiecTB M MOTOK JHEPIUUM B IKocucTeme. Tpoduueckue (MuIIeBbIE) YpPOBHHU
skocucteMbl. [Tumiessie nenu u cetu. OCHOBHBIE MMOKA3aTeIN SKOCUCTEMbI: Onomacca, IpOAYKIIHS.
DKOJIOTHYECKHE NHpaMUbl: MPOIYKIUH, YHUCICHHOCTH, Ouomaccol. CBOWCTBa 3SKOCUCTEM:
YCTOHYMBOCTb, CAMOpPETYJIsiLys, pazsurue. CyKieccus.

[IpuponHble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. OKOCHCTEMA XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPO3KOCUCTEMBL. YpOoskocuctembl. buonormueckoe wu
XO03SICTBEHHOE 3HAYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycToHumBocTH 3KOcuUcTeM. CoxpaHeHHe OHOIIOTHYECKOTO
paszHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuipl, coctaB u cTpykTypa 6uochepsl. Kupoe
BemecTBO 1 ero pyHKIuU. OcodeHHOCTH OMocdephl Kak TI00anbHON SKOCUCTEMBI. JInHaMIIecKoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BelecTB U OHOT€OXHMMHUYECKHE LHKIBI JJIEMEHTOB (yrjiepoja, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Omochepe 3emn. AHTponoreHHbIe M3MeHeHus: B Ouocdepe. [modansHbIC
9KOJIOTMUYECKUE TIPOOIIEMBI.

CocymiectBoBanue npupozsl U yenoBedecTBa. CoxpaHeHue OMopa3HOOOpa3usi Kak OCHOBA
ycroitunBoctu Ouocdepbl. OCHOBAa pallMOHAIBHOTO YIPABIEHUS MPUPOJHBIMU pecypcaMu U HX
ucnoip3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer 1 cxemsl: «llumessie nenu», «buoreHo3: coctaB U CTpykTypay, «l[Ipupoanbie
coobmiectBay, «llemm mnuTaHus», «IKOJIOTHUECKass TmUpamMuaa», «buochepa u YEIOBEK»,
«QKocHucTeMa UIMPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOrO jiecay, «buoieno3 Bogoémay,
«ArporieHo3», «[IpuMepHbIe aHTPOTIOTEeHHBIE BO3ACHCTBHSI HAa IPUPOAY», «BakHelIne NICTOYHUKU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BoaA», «llouBa — BakHelmIas cocTraBisionias Ouocheps»,
«®DakTopsl Jerpaganuu nousy, «IlapHukoBblil 3¢ dexT», «DakTopbl pauOAKTUBHOTO 3arpsI3HEHUS
ouocdepr», «OO0mas cTpykrypa Ouocheps», «PacrnpocTpanenune xu3Hu B Ouochepey,
«O30HOBBIN 3kpaH Ouocdeps», «Kpyrosopor yriepona B Ouochepe», «KpyroBopor azora B
IIPUPOJE».

Ob6opynoBanue: Moaenb-anIuinKanus « Tunuuxele 6MOLEHO3bI», repOapuil «PacTUTenbHbIe
coolmiecTBay, koJuieKnn «bruorienos», «Bpenurenu BaKHEHUIITUX CETbCKOXO03sICTBEHHBIX
KYJIbTYp», TepOapuu 1 KOJUIEKIIUM PACTEHUN U )KMBOTHBIX, MPUHAJIEKAIINE K PA3HBIM
9KOJIOTUYECKHUM TPYIIIaM ogHOTO Buaa, KpacHas kaura Poccuiickort @enepanmu, n3o0paxeHus
OXpaHsSIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne /i P Kourpoabnbsie IIpakruueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 b 2 0.5
HOIOTILL KaK Haykd https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
2 XK 1 1
MBBIC CHCTEMDL 11X OpTaHH3atii https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edsoo0.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAMBUAYATHLHOE PA3BUTHE 5 1 bu6nmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M K3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3smMoB. OCHOBBI 3 1 bubnnorexka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
P 1
8 C3EPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 BHUOJIOTHH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOCHMs MNpeaMera «buosiorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKOH
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHUIO, CAMOCTOSTEIBHOCTA MU CaMOOINPEIEIICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MUCTOPUYECKHUX TPaJWULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OMOJIOTHYECKOr0 00pa30BaHUs, HaJM4Me SKOJIOTHYECKOro IPABOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JImuaOCTHBIC pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIOHMHCTBEC
y‘Ie6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAULIMOHHBIMU pOCCI/IfICKI/IMPI
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CIIOCOOCTBYIOT IpPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ MMo3nuun JIMYHOCTHU, IMATPpHUOTHU3MA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZa U CTapLIEMy ITOKOJIEHHIO, B3aUMHOI'O
YBaXEHUs, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEOUI0O U  TpaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHEBIC PE3YIBbTATEI OCBOCHUA y‘~IC6HOFO npeamMeTa «buonorusy JOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIUXCSl PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHU, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIeCcTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCEC pCalM3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIbHOMN ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHUTYLIMOHHBIX IIpaB H 065[3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOUH TBOPUYECKOH NEATEIBHOCTH MPHU CO3JaHUH YU€OHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HUIIMIO TI0 OTHOIIEGHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMUA IIEHHOCTSMHU U COIUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B IIPOILECCE COBMECTHOIO BBIMOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIIEIOBATEIbCKUX 33Jla4, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKTAHCKOW UIACHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAoCTH 3a CBOM KpaH, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHUS 3HAYEeHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1I€HHOCTh, TOTOBHOCTH K CITYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIMSAMH HApOIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30pPOBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alys 3J0pOBOro U 6e30macHoro oopasa *Ku3HU (3A0POBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAMBHUIYATLHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIYEK (YMOTpEOJICHUS aTKOToJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JCATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHOM HAPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATh W CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



UHTEpEC K PAa3IU4HbIM cepaM Mpo(hecCHOHAIBHOW NEATEIbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUIO M caMOOOPa30BaHUIO HA MPOTSHKCHUU BCEU
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOe KaK UCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIONIB30BATh NMPHOOpPETaeMble IPU U3YYCHUH OMOJOTMU 3HAHMS U yMEHUS
IpPU pEILIEHUH MpoOJieM, CBA3aHHBIX C PAlMOHAJIBHBIM IMPUPOAOIOIb30BaHUEM (COOIIOJCHHE
IpaBUJI MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NEHCTBHU, MPUHOCALIMX BpEI OKpPYKAIOUIeH NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHUHUMACMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
JEeSITEIbHOCTH  OKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM M COLMAIbHOM NpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOM MpaKTHUKH, OCHOBAaHHOTO Ha JHalore KyJabTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOW KYJIBTYPHI KaKk CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHUMaHue creuuduku OMONIOTHM KaK HayKd, OCO3HaHUs €€ poiu B (hopMUpOBaAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, YelIOBeKa W OOIIecTBAa, B TIO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3AIMU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsl MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U oOecTieueH sl Tepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATHHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMH B LIEJISIX MOBBIMIEHUS OO0
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (YHKIIMOHAJIBHOU
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYIIHOCTH METOJOB MO3HAHUS, MCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBICHUH
OKpPYKaIOMIeTO MHpa M TPOHMCXOJIIMMX B HEM HM3MEHEHHWH, yMEHHWE Jelarb 0O0OCHOBaHHBIC
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl peIICHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO M
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWHA 10 OWOJOTMM B COOTBETCTBHH C >KW3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3ysbTaTbl OCBOEHHs yueOHOro mnpeamera «bHoiorus» BKIIOYAIOT:
3HaYMMble A1 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCLUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHaYUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
ABJICHME, IpPOLecC, CHCTeMa, HAayuHbId (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEPEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCalbHbIE
yueOHble JecTBUs (1103HAaBATEIbHbIE, KOMMYHUKATUBHbBIC, PErYISTUBHBIE), 00E€CIIeUnBarOLIe
¢dopmupoBanre (YHKIMOHAIHLHONH T'PAMOTHOCTH M COIHAIBHONW KOMIIETEHIIMH OOYYarOUIMXCs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrMYECKHUe TeHCTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOIO MBIIUICHUs (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHHUs), PacKpbIBaTh CMBICI OHOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpEACIATh LENN JAEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKHWE MOHATUS JUId OOBbsACHEHUsS (AKTOB M SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHHUs (MHAYKTHBHbBIE, JAECIyKTHBHbBIE, IO aHaJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEICTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUHA B M3y4aeMBIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUM Pa3HOIo poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE DPE3YJbTATOB ILIEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB I1I03HAHUS;

UCIOJIb30BaTh PAa3JIUMYHble BUJBl ACATENBHOCTH IO IOJIYYEHHIO HOBOIO 3HAHUA, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U NPUMEHEHHMIO B YYEOHBIX CUTYalMsX, B TOM 4HUCIIe IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINA THII MBIIUICHHS, BIAJETh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7ayd B 00pa30BaTEIbHOM JEATEIBHOCTH M
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUnoTe3y e€ pelleHus, HaXOAWTh AapryMEHThl JUId JOKa3aTelbCTBA CBOUX YTBEP)KICHHIH,
3ajJjaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHMs 3aJauyd pe3yibTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IE€JICHAIIPABICHHBIN MOMCK IE€pPeHOca CPeACTB U CIIOCOOOB JEHCTBHS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B I[IO3HABAaTEJbHYI0O U  IPAKTUYECKYlO oOsactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPUTMHAIBHBIC TOIXOIBI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX MH(MOpMAlUM (TEKCTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JIUTEeparype, OMOJOTHYECKUX CIOBApsAX U CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynMpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHbIE METOJbI NpPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMNBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOMH
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KauecTBE CpeAcTBa IpHU pabore ¢ OHOIOrH4ecKon
uHpopMaLyell: TpUMEHATh XUMHUYECKUe, (pu3nyeckue U MaTeMaTU4ecKue 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMpe/UlaraéMoil 3aJadyd, YYHUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOaJbHBIE CPEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallUi, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOLIEHHSI M B3aUMOJEHCTBMSI, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHOW U MHAMBHUIYaIbHOH PabOTHI MpH
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH peILIEHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEMCTBUH C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

NPUHUMATh IEJId COBMECTHOW JEATENbHOCTH, OpPTaHM30BBIBATH W KOOPAMHHUPOBATH
JefcTBUS MO €€ JOCTM)KEHHUIO: COCTaBIIATh IJIaH JEHCTBHMH, paclpelesaTh polIu ¢ y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaX/I0I'0 YYacTHHKA KOMaHJbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE IMPOEKTHI, OLEHUBATh WUJEH C IMO3MLUU HOBU3HBI, OPUIMHAJIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh IMO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OWOJIOTHYECKUE 3HAHUS [UIS BBIABICHHS NpPOOJIeM W WX pEHIeHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNeUCTBUAX M IMOCTYNKaxX MO OTHOIIEHHWIO K ’KMBOH NMpHpOJE, CBOEMY 3/I0POBBIO M 3/10pPOBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS MPOOJIEMbI C YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M MPOSIBICHUIO IMIUPOKOM PYIUIIMH B PA3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlWsIM, BHOCHUTH KOPPEKTHBHI B JICATEIBHOCTH, OICHHBATH
COOTBETCTBHUE PE3YIbTATOB LIEIISM;



BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JE€HCTBUIN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, NCIIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIM3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsle pe3ynbraThl ocBoeHUs nporpaMMmel COO no 6uosnorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue 1 yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMd U NIPeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITEAbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHWN B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYallMsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenmerHbie pe3ynabTaThl OCBOCHHUs ydeOHOro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHe OMOJOTMUECKUX TEPMUHOB U MOHATHUN: XKHU3Hb, KIIETKa,
opraHus3M, Meraboiu3M (0OMEH BEIIeCTB W  NPEBpAIllEHUE JDHEPTruu), TOMEOoCTa3
(camoperynsuusi), YpOBHEBass OpraHu3alus JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBbIX pacTteHuit H. 1.
BaBuiosa), onpenensts rpaHUIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO TMO3HAaHUS B OMOJIOTMU: HAOJIOJEHHWE U ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus U TPOBEACHHE OHOJIOrMYECKOTo
HKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIE1yeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TOJyUEHHBIX DPE3YJbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICNSTH CYHIECTBEHHBIE MPHU3HAKU BHPYCOB, KIETOK MPOKAPUOT M IYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpallCHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS], PA3MHOKEHUS, WHAUBUAYAIBHOIO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOIY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0POBbSl OKPY)KAIOLIUX JIIOJIel, COONIIOJEHUSI HOpM



rPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHON cpelne, MOHMMaHHE HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMHM U OMOTEXHOJOTHH ISl PaliOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHME pelllaTh »JJIEMEHTapHble T'E€HETHYECKHE 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpeIlMBaHKE, CIEIUIEHHOE HACE0BaHNE, COCTABISATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOTHI, COOMIOATh MpaBHUia MPH
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OILICHMBAThb U MHTEPIPETHUPOBATh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi MH(OPMALNK, HAYYHO-TIONMYJISPHBIE MaTEPHUAIIbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMANMI0O W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/IE POCCUMCKHUX U 3apYOCKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHUE OMOJOTUICCKIX TEPMHUHOB U TTOHSITHIA: BH/I, TIOMYJISIINS,
reHO(OH], HBOJIONMS, MABIKYIIME CHIbI ((aKTOpPBI) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOTHYecKHe (HaKTOpbl, SKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LITIH MTUTaHMs, SKOJIOrHYecKas nupamuia, buoreoreHos, ouocdepa;

yMEHUE W3/aratb Owonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPUs SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoisbiiieBoro cxoacTra K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHHUs 0
ouoctepe B. U. BepHanckoro), onpeaensTs TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO TO3HAHUS B OMOJOTHH: HAOJIIOJCHUE W OINMUCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB H SIBIICHHH, OpraHM3alvs W TMPOBEACHUE OMOIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TMONYyYEHHBIX PpPEe3YNIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAaHHH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIOB,
HOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOI€OIEHO30B M 3KOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JEHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B IKOCHCTEMAaX, aHTPOITOTEHHBIX M3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE TPUMEHSTH IMOJYYCHHBIC 3HAHUS JIJII OOBSCHEHUS OMOJIOTHYECKUX IPOIIECCOB U
SIBIICHUH, JIJIS1 IPUHSATHS TPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJIBIO OOSCTICUeHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKPYXKAIOIIUX JIIOJIeH, COOMIONEHUsS HOPM
rPaMOTHOTO TOBEACHHSI B OKpYXKAloIIed NPUPOAHONH cpele, MOHMMaHWe HeOoOXOIUMOCTH



UCTIONIb30BAHUS JOCTHKCHUH COBPEMEHHOU Ononorun ISt panoOHAIBEHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJaud, COCTABISATH CXEMBI IEepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPAaKTU4YEeCKHUe padoThl, COOIIONATh MpaBUiIa IPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHMOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHMS W3 PA3IMYHBIX HCTOYHHUKOB (CpEACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIC COOOLIeHHUs, 00001mas
Ouonornyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, T'PAaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.

BocnurartesibHasi cocTaBJ/sIOLIasi y4eOHOI0 MpeaMeTa, Kypca

BocrnuraTensHbI MOTEHIMAT Y4eOHOTO TipeaMeTa «brosiorusy peanu3yercs uepes
HCIIOJIBb30BaHUEC BUJOB U (1)OpM ACATCIIbHOCTH, OIIMCAHHBIX B Paboueii ImporpamMmMe BOCIIUTAHHA.

Peanmaum[ negarort4yCCKuMmn pa60THI/IKaMI/I BOCIIMTATCIIBHOI'O MOTCHIIHMAJIA YpOKa
npeamnojgaracT CJICAyromee:

YCTaHOBJIEHHE JOBEPUTENIbHBIX OTHOLICHUHM MEX Y Me1arorn4ecKuM pabOTHUKOM U
00y4aromuMucs, CocOOCTBYIOIINX MO3UTUBHOMY BOCIPHUSATHIO 00YJaIOUTMMHUCS TPEOOBAaHUH 1
POCHO MeIaroruueckoro paboTHUKA, IPUBJICUEHUIO UX BHUMAaHUA K 00CYK/1aeMOM Ha ypoke
uH(pOpMall1, aKTUBU3ALlMU TI03HABATEILHON e TEIbHOCTH;

noOyXAeHNE 00YJAIOIINXCS COOTI0AaTh HA YPOKE OOIIETPUHSATHIE HOPMBI TIOBEACHUS, TIPABUIIA
OOLIEHMS CO CTapIIMMHU (II€AArorn4ecKuMHI pabOTHUKAMU) U CBEPCTHUKAMU (00y4aroIMHCH ),
NPUHIUITB Y9eOHOH TUCIUIUIMHBI K CAMOOPTaHU3aIiH;

MIPUBJICYCHNE BHUMAHUS 00YUaIOIIUXCs K IICHHOCTHOMY aCTIeKTy M3y4aeMbIX Ha yPOKax
SIBJICHHM, OpTaHu3aIus UX pabOThI € MOy4aeMOM Ha YPOKE COLMAILHO 3HAYMMOM nHpopmarmen
— UHUIMUPOBaHUE €€ 00CYKIeHNUS, BHICKA3bIBAHUS 00YUYAIOIMMHUCS CBOETO MHEHUS 110 ITOMY
MOBOJTY, BEIPAa0OTKH CBOETO K HEl OTHOILICHUS;

HCIIOJIb30BaHNE BOCIIUTATENbHBIX BOZMOKHOCTEHN coiepaHus y4eOHOT0 MpeMeTa yepes
JIEMOHCTPAINIO 00YJAIOITUMHUCS PUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO TTOBECHUS,
MIPOSIBIICHUS Y€TIOBEKOIO0US U TI0OPOCEPACUHOCTH, Yepe3 MOI00p COOTBETCTBYIONIUX TEKCTOB
JUTSL YTSHHUS, 3a/1a4 JI7IS1 PeIIeHHUs, TPOOJIEMHBIX CUTYyallui I 00CYKIEHUS B KJIacce;

MPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX (OPM pabOThl ¢ 00YJaAIOIIUMUCS: CTUMYIHPYIOIINX
MO3HABATENbHYIO MOTHBALINIO 00yYaIOIUXCS; TUCKYCCHM, KOTOPbIE Jal0T 00y4YaroMMCs
BO3MOXXHOCTb NPHOOPECTHU OTBIT BEJCHUS KOHCTPYKTUBHOTO JAUAJIOra; IPYIIOBON pabOThl MK
paboThI B Iapax, KOTOPbIE yuyaT KOMaHAHOM paboTe U B3aUMOICHCTBUIO C JPYTUMH JETHMHU.



[Tpunoxenue k padoueit mporpaMme 1o npeamery «buonorus»

PaccmoTpeHo Ha METOIMYECKOM 00beAMHEHUHN [TpunsTo Ha negaroruueckom cosere OY YTBepxkaeHa
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MNOYPOYHOE IIVIAHUPOBAHHUE
Ha 2023- 2024 y4eOHblii roj

buosorusa
VYuurens: boiiko CC
Kirace: 10

OO611ee KOJIMYECTBO YacOB Ha MPEMET 10 yueOHOMY TutaHy 34 yaca
N3 Hux Ha:

1 yerBepTh 8 HacoB

2 4eTBepTh 8 4acoB

3 yerBepTh 11 yacoB

4 yeTBepTH 7 YACOB

[To 1 wacy B Henento. Beero yueOnbix Henens 34

Ha JjabopaTopHble paboThl 4 yaca

Ha npakTuyeckue pabotel 0 yac

KOHTPOJIbHbIE paboThI 2 yaca

Vuebnuk: buonorus, 10 knacc/ [Tonomapésa U.H., Kopauinosa O.A., Jlomununa T.E. / Tlox pex. [Tonomapéoii 1.H.
Axnnoneproe obmectBo «M3narensctBo «llpocemenuey, 2017-2020r.



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo yacos JIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrtpoubnbie IIpakTnueckue A DaxTHICCKAA bp
n/n Bcero U3YyYeHUs jara oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
buonorus B cucreme
a 1 04.09 https://m.eds00.ru/863e6122
YK https://m.edso00.ru/863e632a
Mertozbl MO3HAHMS
SKUBOU TIPUPO/IBI.
[IpakTrueckas pabota
Ne 1 «Mcnons3oBanue 1 05 11.09 bubmuorexa [JOK
Pa3IMYHbBIX METOJOB ' ' https://m.eds00.ru/863e6122
MIpU U3YUYCHUH
OMOJIOTMYECKIX
00BEKTOB
buonoruueckue
CHUCTEMBI, MPOIIECCHI U 1 18.09 bubmorexa [JOK
> POt ' https://m.eds00.ru/863e6564
WX U3y4YCHUE
XUMHUYECKUN COCTaB BuG 110K
nonnoTeKa
.B 1 25.09
[IeTIH, Boa | https://m.edsoo0.ru/863e674¢e
MUHEpaTbHBIE COTH
benku. CoctaB u 1 02.10 bu6mmoreka [IOK
CTpoeHHe OENKOB ' https://m.eds00.ru/863e6b72
depMeHTHI — BuG OK
OMOJIOTHYECKHE 1 0.5 09.10 nbsmorexa I

KaTaJIn3aTOpPhbI.

https://m.edsoo.ru/863e6b72
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JlaboparopHas pabota
No 1 «M3yuenune
KaTaJIUTUYECKOMN
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WIM KaTajasbl)»

bu6mmoreka [IOK
7 v J 16.10
HICBOBL JHITHARL https://m.eds00.ru/863e6870
3 Hyxneunoseie 2310 bubnnorexa [HOK
KUCIOTHL. ATD ' https://m.edso0.ru/863e6d5¢
Hctopust u MmeToasl
9 W3YYCHUS KIICTKU bubmorexa [JOK
i ) https://m.edso0.ru/863e6e88
Knerounas Teopus
10 Kunerka kak nenocraas
JKUBasi CUCTEMA
Crpoenue
JYKapUOTHYECKON
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK bubnuoreka [IOK
11 pacTeHuil, KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpu0oB 1 OaKTepHii oA https://m.eds00.ru/863e716¢c
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenaparax u ux
OTIFICAHUE»
12 OOMeH BelecTB WIn bubnmuotexa [JOK
METa00I13M https://m.eds00.ru/863e766¢
13 ®doTtocuHTE3. bubmuoreka [JOK



https://m.edsoo.ru/863e6870
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XeMOCHUHTE3 https://m.edso00.ru/863e7c98
14 DHepPreTU4ecKuil bubnnoreka [HOK
oOmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK
KineTku. [enenue
KJIETKU. MUTO3.
JlaGopaTtopHnas pabota Bu6 10K
nOInOTEKA
15 Ne 3 «Habmopenne 0.5 https://m.edsoo.ru/863e7dc4
MHTO3a B KJIE€TKaX
KOHYHKA KOpEIIKa JIyKa
Ha TOTOBBIX
MHUKpOIIpenaparax»
Bbuocunres Oenka.
16 Peakiug MmaTtpruyHOTroO bubmorexa [JOK
1 p https://m.edso0.ru/863e796e
CHHTE3A
17 Tpancnsauus — bubnuoreka [IOK
OnocuHTE3 O€eNKa https://m.edso0.ru/863e796e
18 Hexknerounsie ¢popmbl bubnnorexka [JOK
JKU3HU — BUPYCHI https://m.eds00.ru/863e7540
DopMEBI Pa3MHOXKEHUS bubmmorexa LHOK
19 PMPIP https://m.edsoo.ru/863e81h6
OpraHusMOB https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
2 Meii
0 cnos https://m.edsoo.ru/863e7f4a
OO6pa3zoBanue u
Pa3BHUTHE TTOJIOBBIX
21 CTeTOK 05 bu6mmorexa [IOK
’ ' https://m.edso0.ru/863e81b6
Omo10TBOpPEHHE.

JlaGoparopHas paboTa
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Ne 4 «3yuenune

CTPOEHUS MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHKpOIpenaparax»

22

NuauBunyansHOE
pa3BUTHE OPraHU3MOB

bubmuoreka [JOK
https://m.edso0o.ru/863e8436

23

24

25

26

['eneTrka — Hayka o
HACJIEJICTBEHHOCTH U
U3MEHYUBOCTH

3aKOHOMEPHOCTHU
HACJIeJIOBaHHUS
MPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHUE

Jurudpumnoe
CKpelrBaHue. 3aKOH
HE3aBHCHUMOT'O
HAaCJIeIOBaHUS
MIPU3HAKOB

CuenuieHHOE
HaCJIeJOBaHHE
MIPU3HAKOB.
JlaGopaTtopHnast pabota
Ne 5 «3yuenue
pe3yJIbTaToOB
MOHOTHOPHUAHOTO U
TUTHOPHUIHOTO
CKpEIIUBAHUS Y

Ipo30(UIIBl HA TOTOBBIX

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bubmuorexa [JOK
https://m.edso0.ru/863e8878

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MUKpOIIpenaparax»

27

28

29

30

I'enernka moia.
Hacnenosanue
MIPU3HAKOB,
CIICIIJICHHBIX C II0JI0M

MN3MeHYNBOCTS.
Heunacnencreennas
M3MEHUYHUBOCTD.
JlaGopaTtopHnast pabora
Neo 6. Uzyuenue
MOTU(DUKAITHOHHOM
W3MEHYUBOCTH,
MOCTPOEHHUE
BapHAIlMOHHOTO Psaa U
BapUaIMOHHON
KPHUBON»
Hacnencreennas
U3MEHUYHBOCTD.
JlaGoparopHas paboTa
No 7. «Ananu3 myranuii
y 1p030¢uIIel HA
TOTOBBIX
MHUKpOIIpenaparax»

I'eneTuka uesoBeka

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

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

31

PesepBHBIi ypOK.
O00011EeHME 10 TEME
«HacnencrseHHOCTE U
W3MEHYHUBOCTD



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

OpPraHU3MOBY
32 Cenekuus Kak HayKa 1 1 bubnnoreka [HOK
mpouecc https://m.eds00.ru/863e9214
MeTobl U JOCTHKEHUS
33 CEJICKIIUM PACTEHUN 1 1 bubmmorexa [JOK
HHHp https://m.edso00.ru/863e9214
YKUBOTHBIX
34 buoTexnonorus kak 1 bubmuoreka [JOK
0Tpaciib MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma | e€
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOMYJISILIUK pa3HbIX BUIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buosnorwus, 10 knacc/ [Tonomapésa M.H., Kopuunosa O.A., Jlommnuna T.E.; mox pemxakiueit
[Tonomapéoii M.H., O61mecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO M3 1aTenbeckuii 1IeHTp

«BEHTAHA-T'PA®y»; Akimmoneprnoe obmectBo «M3natenbcTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

U. H. Ilonomapesa. buomnorus. 10 knacc. Meroauueckoe nocobue k yueonuky 1. H.
ITonoMapeBoii.

U. H. ITonomapesa. buomnorus. 11 kinacec. Metoaudeckoe nocodue k yueonuky 1. H.

ITonomapeBoii.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6nuoreka IIOK https://m.edsoo.ru/863e6122






