MyHuumMnajbH0e aBTOHOMHOe 001eo0pa3oBaTe/IbHOE YUpeKIeHue

«Cpennsis 001meodopasoBaTeibHas MKoJA 1. Kpacubiil TexkeTniab muk»
MYHHUIUNAJBLHOTO 00pa3oBanust «I'opox Caparos»

Paccmotpeno Ha 3acepanunu [IIMO
(bU3HKO-MaTEMaTHYECKOTO U
€CTECTBEHHO-HAYYHOI0 IIUKJIa

ITporokon Ne 1 or « 28 » aBrycra 2024r.

PykoBoaurens [LHIMO
/TlorocstH H.A.

(OATHCH) (PUO pacumppoBka)
CoriacoBaHo
3aMmecTuTens JUpeKTopa 1no Y BP

P i -~
e A / HeBecenko B.B./

(moanuce) (<ﬁHO iaz;cml'ncl[;il?_o’éka)

28 aBrycra 2024 r.

Jara

YTBEepKIEHO:
Hupextop MAOY «COIII
1. KpacHbiii TeKCTUIIBIITUK
IIpuka3z Ne 246
» aprycra 2024 r.

MYHULNMANBHOE ABTOHOMHOE  Moanucaro undposoin noanucsio:

OBLEOBPA30BATE/bHOE MYHVULINANEHOE ABTOHOMHOE

YUPEEHVE "CPEAHAA OBILIEOBPA30BATENIbHOE YUPEXEHVE
"CPE[JHAA OBLLIEOBPA3OBATENbHAA

OBLIEOBPASOBATE/IBHAR LUIKOIA 1 61a 1, kpACHbIN TEKCTUBLLIMK”

M. KPACHBIN TEKCTW/IbLUMK MYHVLIMMANLHOTO OBPA3OBAHIS

MYHULIMMATIBHOTO "TOPOJ] CAPATOB"

OBPA30OBAHWA "TOPOJ CAPATOB" [ata: 2024.10.30 15:54:43 +04'00"

PABOYAsA TNMPOT'PAMMA

no yyeOHomy mpeamery «buoJsiorusi. BazoBblii ypoBeHb»

10-11 kaaccwl

IIporpamma paspaborana
yuuTeaeM OMOJIOTHH
Boaawipenoii C.H.

1. Kpacueiii TekcTunbimmk



INOACHUTEJIBHASA 3AIINCKA
Pabouas nmporpamma o 6uonoruu 0a3oBoro ypoBHs uzydeHus (10—11 kimaccel) Ha ypoBEHb
cpeaHero obmiero ooOpazoBanusi miusa oOywarommxcs 10-11-x kmaccoe MAOVY «COHI m.
Kpacupiii TekcTuipmuk» pazpaboTana B COOTBETCTBUU C TPEOOBAHUAMU:

o @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit
denepauun»;

e mpukaza MunnpocBemienuss ot 17 mas 2012 1. No 413c u3MEHEHHSIMH, BHECEHHBIMU
npukazamMu MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanuu ot 29 nexadps
2014 r. Ne1645, ot 31 nexabpst 2015 r. Nel1578, ot 29 urons 2017 1. Ne613, ot 24 ceHTsadpst
2020 1. Ne 519, or 11 nmekabps 2020 r. Ne712, ot 12 aBrycta 2022 r. Ne 732, «O6
YTBEPKACHUH (helepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTAHIAPTAa CPEAHEro
o01iero oopa3oBaHUs;

e mpukaza MunnpocsenieHus ot 18.05.2023 Ne 371 «OO6 yrBepkaeHuu QeaeparabHON
00pa30BaTeIbHON MPOTrpaMMBbl CPEJIHETO 0OIIer0 00pa30BaAHUNY;

o mpukaza MunmpocemieHus ot 22.03.2021 Ne 115 «O6 yrBepxknennn [lopsinka opraHuzamuu
U OCYIIECTBIIEHUS 00pa30BaTENBbHON AESITEIPHOCTH MO OCHOBHBIM 00IIE00pa30BaTEIbHBIM
nporpaMMaM — 00Opa30BaTeIbHBIM MIPOrpaMMaM HadaJbHOTO 0OIIEro, OCHOBHOT'O OOIIETO 1
cpeaHero o0IIero oopa3oBaHus;

e y4eOHOTO IJIaHa CPEJIHETo 00Iero 00pa3oBaHus;

e (enepanbHOi paboyell mporpaMMel 1o yueOHOMY npeamMety «buonorus»;

o Konnenmnuu npenogaBanusi yaeoHoro npeamera «buomnorus»;

e Tlonoxenuss «O pabouux mporpaMmax y4eOHBIX MPEIMETOB, KypCOB (B TOM YHCIE KypCOB
BHEYPOUYHOH JesITeNIbHOCTH), yueOHBIX Moayiaeit MAOY «COIII n. KpacHbiii TeKCTHIBIITUK.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «BUOJIOT US1»
buonorus Ha ypoBHe cpenHero oOuero oOpa3oBaHHMs 3aHMMaeT BaxxHoe MecTo. OHa

obecrnieunBaeT (opMupoBaHHE Yy OOy4arOIIMXCsl NPEACTaBICHUH O HayyHOM KapTHHE MUDA,
pacuupser u 00001IaeT 3HaHU O KHUBOI Npupoe, e€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIIOLMH, CO3MaéT YCIOBMS [UIsl: IMO3HAHUS 3aKOHOB JKHUBON NPUPOIBI,
(dopmMupoBaHUs (QYHKIIMOHAIBHOM IpaMOTHOCTH, HAaBBIKOB 3JJOPOBOTO M Oe3omacHoro obpasa
YKHU3HH, SKOJIOTUYECKOTO MBIIIJIEHHS, LIEHHOCTHOTO OTHOILIEHUS K KUBOW IIPUPOJIE U YETIOBEKY.

bonbuioe 3HayeHwe OWMONOTHST HUMEET TAaKXKe JJIs PEIICHUs] BOCIMUTATENbHBIX H
pa3BUBAIOIIMX 3aJla4 CpeAHEro odmero oopa3oBaHus, counanuzanuu odyyatomuxcs. M3yuenue
Ouonoruu obecrieynBaeT YCIIOBUS JUISL ¢dbopmupoBaHus HHTEJJIEKTYaJIbHbIX,
KOMMYHHKAIIIOHHBIX U MH(QOPMAIMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYpPBI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUN C MPEACTaBICHUSMHU M3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XMMHUU U reorpapun. Ha3BaHHbIE MTOJI0KEHUS O IPeJHA3HAYCHUH Y4eOHOTO
npeamera  «buonmorus» COCTaBWIM OCHOBY Ui OIpENEeNeHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPXKAHUsI, IPEACTABICHHOTO B IIPOrpaMMe Mo OHOJIOTUu.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaan30BaH MPHUHIIUII
IIPEEMCTBEHHOCTH B H3Yy4eHUM Ouosoruu, Onarofaps dYeMy B HeH IpocMaTpuBaeTcs
HaNpaBJICHHOCTh HAa Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHPOBAHHUEM ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAMi  JINYHOCTH, SKOJOTMYECKOr0  MBIIUICHUS,
NPEICTaBICHUH O 370pOBOM oOpa3e KHU3HM U OEpeKHbIM OTHOIIEHHUEM K OKpy’Karomien
npuponHoit cpene. IlosTomy Hapsay ¢ u3yueHHEM OOLIEOMOJIOTHUECKUX TEOpUil, a Takke
3HAaHUI O CTPOSHHUHU KUBBIX CUCTEM PA3HOI'O paHra U CyIIHOCTH OCHOBHBIX ITPOTEKAIOUIMX B HUX
MPOIIECCOB B MpOrpaMMe MO OHOJOrMM YJEeJNIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUI B IOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 327124, B TOM YUCIIE: TPOPUIAKTUKA



HACJIEZICTBEHHBIX ~ 3a00JIeBaHUI  YelloBeKa, MEAMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBaHHS IKOJIOTUYECKHU LIE€JIECO00PA3HOT0 MOBEACHUS B OKpYKaoIlllel MPUPOJHON cpene,
aHaJIN3a BJIMAHMUSA XO3AMCTBEHHOM [EATCIBHOCTH YEJIOBEKa HAa COCTOSIHME IPUPOIHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHHUMAaHHs K NPHUKIAIHON HalpaBIEHHOCTH y4eOHOTro
npenMera «bruosorus» MpoJIUKTOBAaHO HEOOXOJIMMOCTHIO 00ECTIEUeHHs YCIOBHH ISl pellieHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOIO OMOJIOrHYecKoro o0pa3oBaHus, KOTopas Mpeanoiaraet
(dopmMHupoBaHHE Yy O0YYaIOIIUXCS CIIOCOOHOCTH aganTHPOBAThCS K W3MEHEHUSIM JHHAMHYHO
Pa3BUBAOIIETOCS COBPEMEHHOTO MUpa.

Ot16op coneprxkanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH C
MO3UIMK KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPBIM OOyYaromuecs AOJKHBI
OCBOMTbH 3HAHUSA U YMEHHMs, 3HaUMMBble A (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpeAEIsIoIIne
aJIeKBaTHOE TIOBEJCHUE 4YelloOBeKa B OKpYKalolled NPUPOIHONW cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOW JKMU3HHU U MPAKTUUYECKOU NesTebHOCTU. Oco00€e MECTO B 3TOM CUCTEME 3HAHUU
3aHUMAIOT 3JEMEHTBhl COJEpXaHMsA, KOTOpble CIYyXaT OCHOBOM i  (OPMHUPOBAHUS
NIPEACTAaBICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpPAa U LEHHOCTHBIX
OpHUEHTAIMSIX JIUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOTrHYE€CKOro 00pa3oBaHUsl.

CTpyKkTypHpoBaHUEe cOJepXkaHUsi y4eOHOro marepuana B HporpaMMme IO OHOJIOTUU
OCYILECTBIICHO C Y4ETOM HNPUOPUTETHOTO 3HAUYEHUS 3HAHUM 00 OTIMYUTENIBHBIX 0COOCHHOCTIX
JKUBOM TIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMy M JBOJIOLUU. B COOTBETCTBMM C 3THM B
CTpYKType ydeOHoro npenmMera «buonorus» BbIIAENEHBI CIENYIOLIUE COJAepKaTeIbHbIE JIUHUU:
«buonorus xak Hayka. MeTo/ibl Hay4HOTrO no3HaHUsM», «KieTka kak OMONOruyeckasl CucTeMay,
«Opranusm Kak Ouosoruyeckas cucreMa», «CucreMa u MHOroo0pasue OpraHn4eckoro Mupay,
«OBOJIIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

[EJIN U3YUEHMA YVUEBHOI'O I[TPEJIMETA «bUOJIOI' S»

Hens wm3ydyenuss ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIaJCHHE
OOyyaroIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHu3alii >KHUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHNue YMEHUN MCIIOIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JACHCTBUI B
OTHOIIICHUU OOBEKTOB JKUBOM MPHUPOJIBI M PEIICHUS PAa3TUYHBIX )KU3HEHHBIX TPOOIIeM.

JlocTikeHne Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peLICHUEM CIIEAYIONIMX 3a/1a4:

OCBOEHHE OOY4YaIOIMMUCA CHUCTEMbl 3HAHUN O OHOJIOIMYECKUX TEOpUSX, YUYCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MPaBUiIaX, CIYXKalIMX OCHOBOM [uid (hOpMUpOBaHMS
MIPEICTABIEHUI O ECTECTBEHHO-HAYYHOW KapTHHE MMpa, O METOJax Hay4dHOI'o IIO3HaHWMS,
CTPOEHUH, MHOI000pasuu M OCOOEHHOCTSAX MMBBIX CHCTEM pa3HOIO YPOBHS OpraHU3aluM,
BBIJJAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOIOTHH;

¢dopmupoBaHHe y O0y4aromuxcs MO3HABATENIbHBIX, MHTEIUICKTYAJIBHBIX U TBOPYECKHX
cHocOOHOCTEH B Mpolecce aHalu3a JaHHbIX O MYTSX pa3BUTHs B OMOJIOTMU HAYYHBIX B3IVIAJOB,
UAEN U MOAXO0I0B K NU3YUEHUIO KHUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydJamomuxcsi oOmeld KyJabTypbl, (QYHKIHOHAJILHON TIPaMOTHOCTH,
pa3BUTHE YMEHHMH OOBACHATH M OLEHHMBATBH SBJICHHS OKPYXKAIOIIEro MUpPA >KUBOW NMPHPOJBI Ha
OCHOBAHMU 3HAHHUN U ONBITA, MOTYYCHHBIX PU U3yYEHUN OUOJIOTHH;

(dbopMupoBaHHe y 00YyYarOMIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHMW B IPAKTUYECKOW NEATEIbHOCTU YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTHH 1 arpoOMOTEXHOJIOT HiA;



BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEO0OXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOMIOACHUS STUYECKUX HOPM TPHU MPOBEIACHUHN
OHMOJIOTUYECKUX UCCIIEOBAHU;

OCO3HAaHHUEC LICHHOCTHU 6I/IOJIOI‘I/I‘-ICCKI/IX 3HAHUHU AJI1 TIOBBIICHUSA YPOBHA 3KOJIOTUYECKOU
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHUN B IMOBCEJIHEBHOW XU3HU JUISI OLEHKU
MOCJEACTBUI CBOEHM NESATENBHOCTA MO OTHOIICHUIO K OKpYKawoliell cpene, COOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHHE U COOJIIOICHHIE MEP MTPOPIIIAKTUKH 3a00JICBaHUM.

MECTO YUEBHOI'O [IPEJJIMETA B YYEBHOM IIVIAHE
B cucreme cpennero obmero oOpasoBanusi «buosnorus», u3zydaemass Ha 0a30BOM
YPOBHE, SBISIETCSI 00s3aTeIbHBIM y4eOHBIM TPEAMETOM, BXOJAALIMM B COCTaB MPEAMETHOU
obnactn «EcTecTBEeHHO-HAyYHbIE IPEAMETHI.
st u3ydenust 6uosioruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHUs OTBOAUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeuno).

®OPMBbI VUETA PABOYEN ITPOI'PAMMbBI BOCITUTAHNM S B PABOYEN
ITPOIT'PAMME YYEBHOTI'O [IPEIMETA «bHOJIOI »

Pabouas mporpamma Bocrutanus MAOY «COII n. KpacHbiii TeKCTHIBIIHAK»
peanusyeTcsi, B TOM 4YHCIIE€ U Y€pe3 HCIOJIb30BAaHUE BOCHUTATEIBHOTO IOTEHIHAlla YPOKOB
O6uosnornu.  BocnuTarenbHblii noTeHMan npeamera «buonorusy peanusyercs yepes:

e [JloOyxneHue oOy4aromuxcs coOJIOAaTh Ha YpPOKE OOIIENPHHSTHIE HOPMBI IMOBEACHHS,
npaBwiIa OOIIEHUS CO CTAapIIUMH (TIEAArori4ecCKUMU pPaOOTHUKAMH) M CBEPCTHUKAMHU
(oOyuaronmucs ), IPUHLIUIBI y4eOHOM JUCIUIUIMHBL U CAMOOPTaHU3AIIH.

[lpuBneuenne BHUMAHUS OOYYAIOUIMXCS K IICHHOCTHOMY AacIeKTy H3Yy4aeMbIX Ha ypoKax

MIPEIMETOB, SIBIICHUM, COOBITHI Yepes:

— oOpalieHue BHUMaHUs Ha HPAaBCTBEHHBIE aCMEKThl HAYYHBIX OTKPBITHI, KOTOpbIE U3y4aroTCs

B JIaHHBII MOMEHT Ha YPOKE;

— Ha IpeJICTaBUTENEeH yYEHBIX, CBSI3aHHBIX C U3y4Ya€MbIMU B JAHHBII MOMEHT T€MaMH, Ha TOT

BKJIaJl, KOTOPBIM OHM BHECIH B Pa3BUTHE HAIlEH CTPAaHbl U MMPA, HA JOCTOMHBIC IOApa)KaHUS

IIPUMEPBI UX JKU3HH, HA MOTUBBI UX MIOCTYIIKOB;

BxiroueHne B ypOK UIPOBBIX MpOLENYpP, KOTOPbIE IOMOTarT NOAAEP!KaTh MOTHBALUIO

o0yyaromuxcs K MoJIydeHHIO 3HaHUH, HaJTa)KUBAHUIO TIO3UTHUBHBIX MEXIMYHOCTHBIX OTHOLICHUH

B KJIacce, IOMOTaroT YyCTaHOBJIEHUIO JOOPOKeNaTeNbHOM aTMOC(hepsbl BO BpeMs ypoKa.

[IpumeHeHHe Ha YpOKe HHTEPAaKTUBHBIX (OpM pabOThl, CTUMYIHUPYIOUIUX I03HABATEIbHYIO

MoTHBalMio oOydaromuxcs. I[lpuMeHeHne rpynmnoBoi paboThl uiau pabOThl B mapax, KOTOpbIE

CHOCOOCTBYIOT DAa3BHTHIO HABBIKOB KOMaHAHON pabOThl M B3aWMOJEHCTBHIO C JPYTUMHU

00yUaroIuMucs.

BeiOop © wucnonb30BaHHME HA YpPOKAX METOJOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIUX

BOCIIMTATEIbHOE BO3ACHCTBHE HA JINYHOCTb B COOTBETCTBUU C BOCIUTATEIBHBIM HJIECAJIOM,

LEbI0 U 3a7]a4aMU BOCIIUTAHUS.

WHunuupoBaHue U TMOAJEPKKA MCCIENOBATENIbCKOM JEsITeIbHOCTH ILIKOJIBHUKOB B (opme

BKJIFOUEHHUSI B YPOK Pa3IMUHBIX HUCCIIEJ0BATENbCKUX 3aJaHUM M 3a7ad, YTO J1a€T BO3MOXKHOCTh

oOyyaromumMcsl MPUOOPECTH HABBIKM CaMOCTOSITEIBHOIO PEIICHUs TEOPETUYECKOW MPOOJIEMBI,



reHepupoBaHus U oopmileHUsT COOCTBEHHBIX THUIOTE3, YBAKUTEIHLHOTO OTHOIICHHS K UY>KUM
UJesAM, MyOJMIHOTO BRICTYIICHUS, apTYMEHTUPOBAHUS U OTCTAMBAHHUS CBOCH TOUKH 3PEHUS.
YcTaHOBNIEHUE YBAXKUTEIBHBIX, JOBEPUTENIbHBIX, HE(OPMaIbHBIX OTHOLIEHUI MEXY YUUTEIEM
Y YUCHHUKaMHU, CO3JJaHUE HA YPOKaX SMOLUOHATEHO-KOMGOPTHON CPEIbI.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U APYTUMHU
€CTECTBEHHBIMU HayKaMu, (Quiocodueil, 3TUKOW, 3CTeTUKONM u mpaBoM. Poib Ouonoruu B
(hopMHUpPOBaHUN COBPEMEHHON HayYHOH KapTHHBI Mupa. CucTtemMa OMOJIOrMYeCKHX HayK.

MeTtobl O3HAHUS KUBOM NpHUpOAbI (HA0II0IeHNE, SKCIIEPUMEHT, ONKMCAaHUE, U3MEPEHHE,
KiaccuuKaius, MoJIeJIMpOBaHUE, CTaTUCTUYECKass 00paboTKa TaHHBIX).

JdemoHcTpanum:

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

Tabnuiet 1 cxembl: «MeTo bl TO3HAHUS KUBON TPUPOIBDY.

JlabopaTopHble n NpakTHYecKHe padoThI:

[IpakTiueckas pabora No 1. «lcmonbp3oBaHue pa3IUYHBIX METOJOB MPH H3YYECHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHust Ouonoruu. OTIuuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU PUPOBI.

CgoiicTBa OWoOCHMCTEM ¥ HUX pa3HooOpa3ue. YPOBHU OpraHu3alud OMOCHUCTEM:
MOJICKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  IOIMYISALUOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOTE€OIEHOTUYECKHIA), OMOC(HEPHBIA.

JdemouncTpauuu:

Tabnuuer u cxembl: «OCHOBHBIE TPU3HAKK KH3HW», «YPOBHU OpraHU3aIllUU >KUBOU
TIPUPOIBI.

O6opynoBanue: monens Mosiekyisl JJTHK.

Tema 3. XuMH4YeCKHIl COCTAB M CTPOCHUE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpOd3JIEMEHTBHI,
MHKpPO3JeMeHThI. BoJla 1 MUHepaibHbIE BEIlIECTBA.

@OyHKIMKM BOABI M MHUHEpAJbHBIX BEIIECTB B KieTke. [lomnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI O6enkoB. Hezamenumbie
U 3aMEHHMBIE aMHUHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAs CTPYKTypa). XUMHYECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIINMHM OEIKOB.

®epMeHThl — Ouosormyeckue KaranusaTopbl. CTpoeHue (epmMeHTa: aKTUBHBIM IIEHTP,
cyoctpatHas cnenuduuHocTb. Kodepmentsl. Buramunbel. OTinyusi  QepMEHTOB  OT
HEOpPraHMYECKHUX KaTaJlIn3aTOPOB.

VYrieBonbl: MOHOCaxapuabl (MJIFOKO3a, prud03a U 1e30KCupud03a), Arucaxapuiasl (caxaposa,
JaKTo3a) W TONMcaxapuibl (Kpaxmal, TJIMKOTeH, IeNIoa03a). buomorndeckne GyHKIIUU
yIJIEBOJIOB.

Jlunuaer:  tpurmnepunbl, dochonunuabl, crepounsl. [ uapoduibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIUH.

Hyxneunossie kuciotel: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuun JIHK. Ctpoenne m ¢ynxuuu PHK. Buast PHK. AT®: crpoenue u

¢GbyHKINN.



Huronorus — Hayka o kierke. KierouHas Teopus — NpuUMEp B3aUMOJAEHUCTBUS UIECH U
(akTOB B HAYYHOM ITO3HAHUH. METOIbI N3yUEHUSI KIIETKH.

Krerka kak nenoctHas xwuBas cucrema. OOmue Npu3HaKky KIETOK: 3aMKHYTasl Hapy»KHast
MeMmOpana, mosiexynsl JIHK kak reHeTHueckuii anmapar, cucTemMa CUHTe3a OeJka.

Tunsl KIETOK: JyKapuoTHYecKas M IpokapuoTuueckas. (OCOOEHHOCTH CTpPOEHUs
npokapuotuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHUE S3yKapuOTUYECKON KIICTKU.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON ¥ TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIMKC, UX (YHKIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluTtormazma u e€ OpraHoOUIBL
OnnomemOpannsie opranouasl kiaetku: IIIC, anmapat ['onbaku, 1uzocomsl. [lomyaBToHOMHBIE
OpraHoOu/Abl KIETKH: MHUTOXOHJPUM, IUIACTUIBL. [IponcXoxaeHue MUTOXOHAPUM W IUIACTHL.
Bugsl nmnactun. HememOpaHHbIe opraHOUIbI KJIETKU: pUOOCOMBI, KIETOYHBIN LIEHTP, IEHTPHOJIH,
PECHUYKH, KI'YyTUKU. DyHKIIMN OPraHOUA0B KIETKU. BritoueHus.

SAnpo — perynsaTopHsblii eHTp kieTku. CTpoeHue aapa: sijaepHas 0000uKa, Kaproruia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoncTpanuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneitnen, P. Bupxos, Ix. Yorcon, ©.
Kpuk, M. Yunkusuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOH  IPUPOIEY,
«Pacnipenenenne XUMHUYECKUX 3JIEMEHTOB B )KUBOM TIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoguueckas Tabauna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJb», «bruocunTes Oenka», «CTpoeHne MosieKyinsl Oenkay, «CTtpoeHue GpepmeHTay,
«Hykneunossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapruOTUYECKON
KIeTKn», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTHUYECKOH KIETKN», «CTpOEHHUE sApa KIETKN», «YTIEBOIABD, «JIUIHIbI».

ObopynoBaHue: CBETOBOH MHKPOCKOIN, OOOpYZOBaHHE ISl MPOBEACHUS HAOIIOIACHUH,
W3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIMpENnapaTbl PacTUTEIbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe padOThI:

JlaGopatopHas pabota Ne 1. «M3yueHue KaTalUTHYECKOH aKTUBHOCTH (EPMEHTOB (Ha
MIpUMepEe aMUIa3bl WK KaTajaasbl)».

JlabopaTopHass padota Ne 2. «M3ydeHue CTpOeHHUs KJICTOK PACTCHHM, >KUBOTHBIX M
OaKTepHii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMUCaHHUEe».

Tema 4. /KusHe1eATEJIbHOCTH KIETKH.

OOMeH BemiecTB, WIM MeTaboim3M. AccuMuisinus —(TUTACTHUECKUE  OOMEH) |
TUCCUMMIIALIUS (HEPreTUYecKuii 0OMeH) — IBe CTOPOHBI €MHOTO Tpolecca Meradbonusma. Poib
3aKOHOB COXPAHEHMs BEILIECTB U SHEPIrUU B IOHUMAHUU MeTa0o0In3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTPOQHBINH U rereporpodHblid. Ponbs dpepMeHTOB B 0OMeHe
BELIECTB U IIPEBPALLCHUH SHEPTUHU B KIIETKE.

®dortocunre3. CseroBas u TeMHOBas (Ha3el (orocuHTeza. Peaknuu doTocuHTE3A.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpesl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHMA.

XeMocHHTe3. XEeMOCHHTE3UpyoIllIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.



OHepreTuyeckuii oOMeH B KieTke. PaciueruieHne  BEIIECTB, BbIICTICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTallbl 3HEpreTndeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucinopogHoe oOkucieHHME, WIM  KIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
bochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIECKOT0 0OMEHA.

Peakuuu matpuuHoro cuHte3a. ['enetnueckas wuHopmamms u JHK. Peammzanus
reHeTH4Yeckord MHpopmanuu B KiIeTKe. [ €eHEeTMUeCKUil KOJ M €ro CBOWCTBA. TpaHCKpHUIIIUS —
MaTtpuunblidi cuate3 PHK. Tpancnauus — 6uocuntes Oenka. Jrtansl TpaHcnsiuun. Koauposanue
aMUHOKHCIIOT. Posib prbocom B GuocuHTe3€e Oernka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. HWctopus otkpbeitus Bupycos (/. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKIIA BUPYcoB. baktepuodaru. boneznu
pacTeHHi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nmmyHonedunnra yenoBeka

(BUY) - Bo3Oymurens CIIMJla. OOpatHas TpaHCKpUNIMSA, peBepra3a M HHTErpasa.
[MpodunakTuka pacpocTpaHEeHUS BUPYCHBIX 3a00ICBaHUIA.
JdemoncTpanuu:

Ioptpetsr: H. K. Konsnos, I. Y. Banosckuii, K. A. Tumupsses.

Tabmumst u  cxembl: «Tumbl  matanus», «Metabomuzm»,  «MHUTOXOHAPUSY,
«OHepretnueckuii oomen», «Xmopormiact», «Potocurre3», «Ctpoenne IHK», «Ctpoenune u
¢yHKunOoHMpOBaHUEe  TeHay, «CuHTe3 Oenka», «l'eHeTnyeckuit koa», «Bupyce,
«baktepuodarn», «Ctpoenue u xuzHeHHBIM 1wk Bupyca CIIM[a, Oakrepuodaray,
«Penmukanus JHK».

O6opynoBanne: Moaenu-ammuinkanuu «Y apoenne JTHK u tpanckpunmmsy», «buocuHTes
oenkay, «CTpoeHHE KISTKW», MoJieib CTpyKTypsl JJHK.

Tema S. PazMHOKeHHE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHM3MOB.

KneTtounblii 1wk, WM KU3HEHHBIA IHMKI KieTkd. MHTepdaza m mmro3. Ilpomecchr,
nporekaromue B uHTepdasze. Permukamus — peakuust marpuyHoro cuHTte3a JIHK. Crtpoenue
XpoMocoM. XPOMOCOMHBI Ha0Op — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHBIE
HaOopbl. XpomaTuisl. [luTomoruueckre OCHOBBI Pa3MHOXKEHUS U MHIUBHUAYAJIHHOTO PA3BUTHUS
OpraHU3MOB.

Henenue wierkn — muto3. Cramum mwurtosa. llpomecchl, mpoucxonsiiue Ha pasHbIX
CTausAX MUTO3a. BHoIOrnuecknii CMbICI MUTO3A.

[IporpamMmmupyemasi rubensb KISTKH — allonTo3.

@opMbl  pa3MHOXXEHHSI OpPraHH3MOB: Oecronoe © TMoyioBoe. Buabl  Oecroioro
Pa3MHOXXEHHUS: JeJIeHHE HaJBOE, MOYKOBAHUE OJHO- WU MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHueE,
BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE MJIs
CEJICKIIH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Cragun wmeiosa. [Ipoueccel, npoucxoisume Ha ctagusx Meinosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'ametorenes — mpoliiecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX. [10OBBIE Kene3bl:
CEMEHHUKU W simaHuKH. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CIepMaTo30uj,
SAUIEKIIETKa) — CIepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SIUICKIETOK U
cnepmaro3zonioB. OmionorBopenue. [laprenorenes.

WnnuBunyanbHoe pa3Butue (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHER).
Otanbl 3MOPUOHATIBHOIO Pa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHHE, TacTpyJslus,
opra"oresne3. [loctamOproHansHoe pa3BuTHE. THITBI TOCTIMOPHOHAIBHOTO Pa3BUTHUSA: MPSMOE,



HenpsMoe (JIMYMHOYHOE). BrusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacreHnii. OHTOre€He3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabauupl u cxembl: «@OpMbI pa3MHOKEHUST OPraHU3MOBY, «/IBOMHOE OIJIOJJOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOEe pa3MHOXKEHHE pacTeHUn», «lleieHre KIETKU
OakTepuit», «CTpoeHHE TMOJOBBIX KJIETOK», «CTpoeHune XpoMocoMbl», «KIeTOUHBIN UK,
«Perumukanusa JTHK», «Mwuto3», «Meiio3», «IIpsimoe u Henpsimoe pa3BuTHe», «l'ameTorenes y
MJIEKOIMTAIOIUX U YesloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MHUKpompenaparsl «CrnepMaTo30uabl MIIEKOIHUTAOLIET0»,
«litnexnerka Miuekonuramoomero», «KapuoknHe3 B KIETKaX KOpELIKa JIyKa», MarHUTHas
MoJienb-anmKanys «/lenenue xknerkny», moaens JJHK, moaens metada3HOM XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «HabmiogeHnne MuTO3a B KJIeTKaxX KOHUYMKA KOpEIIKa Jiyka Ha
TFOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopHass pabora Ne 4. «/3ydeHHe CTpOEHMs IOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieicTBEeHHOCTh U H3MEHYHBOCTH OPraHM3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pasBuTus reHeTHMkd. Ponb mutonoruu u
SMOPHOJIOTMH B CTAHOBJIEHUH T€HETUKU. BKitag poccuiickux u 3apy0exHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHEeTUKH (TMOpUAONIOrMYECKHH, LHUTON€HETUYECKUH, MOJIEKYJISIPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKNE MTOHATHS. | 'eHeTHUecKkass CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HACJICNOBAaHUSA  IIPU3HAKOB, yCcTaHOBIEHHble [.  MeHnenem.
MonorubpuiHoe cKpeuBanue. 3aKoH eAMHO00pasusi THOpUIOB NepBOro nokonexus. Ilpasuno
JOMMHHUPOBAaHMS. 3aKOH pacllelUIeHus] MpU3HaKoB. l'mmore3a uuctorhl ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHMUE.

JuruOpunHoe  CKpeulMBaHME. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  IMPHU3HAKOB.
[{uToreneTnueckue OCHOBBI AMIMOPHIHOIO CKpEIMBaHMs. AHAIU3UPYIOIIEe CKpElUBaHUE.
Hcnonb30BaHue aHATU3UPYIOLIET0 CKPEIMBAHUS ISl ONPE/IETICHUsI TEHOTUIIA OCOOH.

CuennenHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana 1o cLEIIEHHOMY
HacJeI0BaHUIO TeHOB. HapymeHnue cuenieHus reHoB B pe3ysbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIECACTBEHHOCTH. | €HETHYECKHE KapThI.

I'eneTnka nosa. XpoMOCOMHOE OIpeeneHre moyia. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omMorameTHele M rereporaMeTHble opraHusMbl. HacienoBaHue NpHU3HAKOB, CLEIJICHHBIX C
IIOJIOM.

N3menunBOCTh. Bribl ”3MEHUNBOCTHU: HEHACIIEICTBEHHAs U HaciaeACTBEHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW W3MEHUMBOCTU. XapaKTepUCTUKAa MOAM(PUKALMOHHOM H3MEHUYMBOCTH.
BaprannoHHbIN psan U BapuanuoHHas kpusas. HopMa peakuuu npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKALIMIOHHON U3MEHUYUBOCTH.

HacnenctBenHasi, Wiy T€HOTUIIMYECKAs, ©3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTb.
Meiio3 © TmOJIOBOM TpoIlecC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTH. MyTanmoHHas
n3MeH4YuBOCTh. Kinaccudukauus Myranuil: reHHble, XpOMOCOMHbIE, IeHOMHble. Yactora u
NPUYMHBI MyTaluid. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACJIEICTBEHHOM
n3menunBocty H. 1. BaBunosa.



Buesigepnas HacieCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOAbl T'€HETUKH YEIIOBEKA:
reHeaJIoTHYeCKui, OJIM3HELOBbIM, IUTOreHETUYECKUH, OMOXUMHYECKHM, MOJEKYISIpPHO-
reHeTuueckuid. COBpPEMEHHOE OIIPE/IEJICHUE TIEHOTHIIA: II0JIHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTHIHPOBaHUE, B TOM uwmcie ¢ nomoibio [1[P-anammza. HacnencrBennsie 3aboneBaHus
YyelloBeKa: TeHHble Ooyie3HH, OOJIE3HH ¢ HACIHEACTBEHHON MPepacloiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckwe ¥ TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHtUmEI 3M10pOBOTO O0pa3a KU3HU, JUATHOCTUKH, MPO(DHUIAKTHKYA U JICUYECHUS TEHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBaHUE. 3HAUYC€HHWE MEIUIMHCKONW Te€HETHKU B
MPEIOTBPAIEHUH U JICYCHUN TeHETUIECKIX 3a00JIEBaHUI YeTIOBEKa.

JdemoHcTpanuu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuuel u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHME M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro I[MTOr€HETUYeCKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«/lurubpunnoe ckpemmBanue», «lluTomornyeckre OCHOBBI JTUTHOPHUIIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMoaeicTBrUe aIeNbHBIX T€HOBY, «l €eHeTHnYecKre KapThl PAaCTEHUMN, KUBOTHBIX
u 4yenoBekay, «l'eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunsl YenoBeKa M JKUBOTHBIX», «Bumbl wu3mMeHuuBOCTHY, «MoauduxkanmoHHas
W3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpynn KpoBu», «MyTalioHHas
U3MEHYUBOCThY.

Ob6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpeuiuBanue», «HemomHoe
TOMHHUpOBaHME», «lurunbOpunHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukponpemnapar «Jpo3oduna» (Hopma, Mmyranuu (GOpMBI KPBUILEB U OKPACKH Tela), repoapHii
«I"opox MoceBHON».

JlabopaTopHble M NpakTHYeCKHe PadOThI:

Jlaboparopuas pabota Ne 5. «M3yueHne pe3yabTaTOB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKpEIIMBAaHUA Y TIPO30(UITBI HA TOTOBBIX MUKpOTpENapaTax».

JlaGopatopHnas pabota Ne 6. «M3yueHne MoauPUKAIIMOHHON U3MEHYMBOCTH, IOCTPOCHHE
BapHaIlMOHHOIO psA/ia U BAPUALIMOHHOU KPUBOW».

Jlabopatoprnass pabora Ne 7. «AnHamuz wyTtanmmii y Jpo3oduiabl Ha TOTOBBIX
MHUKpOIIpenapaTaxy.

[Ipaktruueckas padora Ne 2. «CocTaBlIeHHE U aHAJIN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekiusi Kak Hayka U Tpolecc. 3apokIeHne CeNeKIUu U noMectukamnus. Yuenne H. U.
BaBunoBa 0 MLEHTpax MNPOUCXOXKICHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJbI CENIeKIIMU. MacCOBBId U MHIUBHUAYAIbHBIM OTOOPHI B CENEKIIMH
pacTeHuii U KUBOTHBIX. OlleHKa dKCTephepa. bIM3KOpOACTBEHHOE CKpEIIMBaHUE — UHOPUIUHT.
Uwncras nuHus. CkpenyBaHWe YWCTBIX JIMHWUK. [erepo3mc, wiaM THOpHOHAs CHIIA.
HeponcTtBennoe ckpemuBanue — aytopuaunr. OtnanéHHas rubpuguzauus U e€  yCIeXu.
HckyccTBeHHBI MyTareHe3 W MOJy4YeHUE MOJUIUIOWIOB. JIOCTHIKEHMSI CENEeKLUMU PACTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib NpPOU3BOJACTBA. ['€HHAs WHXKEHepus. ITalbl CO3JaHUS
pexomOunantHoii JIHK u Tpancrennsix opranmsmoB. Kierounas wumkeHepus. Kiierounbie
KyJIbTypbl. MUKPOKJIOHAIEHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BhICOKONPOTYKTUBHBIX



CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OJKOJOTHYECKHE M OdTHYeckue mnpodremsl. MO -
TEHETUYECKU MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

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

Tabmumpl u cxemsl: kapTa «lIeHTpbl TPOUCXOXKIECHHS W MHOT000pa3us KyJIbTYpPHBIX
pacrenuit», «Ilopoabl JoManIHUX >KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHul», «OTnanéHHas
rubpuamsanusy, «Paborel akamemmka M. @. UWBanoBay, «[lomumnounmus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynmbTypsl UM KIOHUpOBaHHE», «KOHCTpyHMpOBaHHE W TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyJsSKH TUIOZOB M KOPHETUIONOB NUKHX (OPM U KYyIBTYPHBIX COPTOB
pacrenuii, repoapuit «CellbCKOX03SICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U NpaKTHYecKHe padoThi:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTHIKCHUSI CEJICKIIMHW PACTeHUN M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN Yy4acTOK, B TEIUIMYHOE
X03SIUCTBO, Ta00OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosnronoHHas OHOJIOTHS.

[IpeanochIKM BO3HUKHOBEHUSI DBOJIIOIMOHHONW TEOPUH. ODBOJIOIMOHHAS TEOpHS U €&
MecTO B Ouosioruu. BiansHue 3BOMIOIIMOHHON TeOpUH Ha pa3BUTHE OUOJIOTHH U APYTHX HAYK.

CunerenbctBa 3Bomonuu. [lageoHTosiornyeckue: MOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKON JETOMUCH, IepexoaHbie popmbl. buoreorpaduyeckue: cxoICTBO
u paznuuue GayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOrHYECKHEe: CXOJCTBA U pa3iuuus SMOPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYIUMEHTAPHBIC OpraHbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomononHass Teopus Y. [lapBuna. Ilpeanochiikyu BO3HMKHOBEHHUS JITapBUHU3MA.
JIBIDKyIIIE CHUJIBI  HBOJIONMHM BHIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHUE TIpU
OTPaHUYEHHOCTH PECYpPCOB, HEOMpeenEéHHas W3MEHYMBOCTh, OOopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust apomonuu (CTD) u e€ 0oCHOBHbBIE MOJI0KEHUS.

MukposBontonus. [lonmynsnus kak eIMHALA BU1A U SBOJIIOLUN.

JBxyue cuibl ((hakTopbl) HBOJIONUKM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOMHAaTHBHasE M3MEHYMBOCTh. [lomynsinuoHHble BONHBI M Jpeid reHoB. M3omdauus u
MHUTpanusl.

EctecTtBenHblii 0TOOp — HampaBisiomuid ¢akrtop 3BodonuU. DOpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTaT 3BOMIONMH. [Ipumepsl npucnocoOneHnit
y Opranu3MoB. ApoMop(h03bl U HIHNOATATITAIHH.

Bun wu Bumoo6Opazoanme. Kputepunm Buma. OcHOBHblE (OpPMBI BHI000pa30BaHMS:
reorpagpuueckoe, IKOJIOrHUECKOe.

MaxposBomronus. @opMbl 3BONIOLNUH: (pueTndeckasi, AUBEPTEHTHAsS, KOHBEPTECHTHAs,
napasienbHas. HeoGpaTtuMocTh 9BOTIOIUH.

[Ipoucxoxnaenne  OT  HECHEUMAIU3UPOBAHHBIX  NPEIKOB. IIporpeccupyromas
crenuanu3anys. AfanTuBHas paauanys.



JdemoHcTpaumnu:

[optpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabauubt u cxembl: «Pa3BuTHe OpraHudeckoro wmupa Ha 3emiiey», «3apoablIu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CYyLIECTBOBaHHUEY,
«EctectBeHHbii  0TOOp», «MHOrooOpasue COpTOB pacTeHui», «MHOroodpasue IMopos
KUBOTHBIX), «ITomynsiium, «MyTanuonHas MU3MEHUYUBOCTDY, «ApomMopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «pwxymmue cuibl 3Bomonun», «Kapra-cxema
Mapmpyra mytemectsus Y. JlapBuna», «bopbba 3a cymiectBoBaHUEe», «IIpucroco6iIeHHOCTD
Opranu3MoBy, «I eorpaduyeckoe Bu1000pa3oBaHue», « IKOJIOTHIECKOE BUJ000pA30BAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3TMYHBIMHU THIIAaMU OKpPacKu, HaOOp MI0/I0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aIUTHBIX TPUCTIOCOOTICHUH Y )KUBOTHBIX», MozieNlb «OCHOBHBIE
HaIlpaBJICHUS IBOJIIOLIUNY, 00BEMHAs MoJienb «CTpOeHUE TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, koJuleKius «@DOpPMBI COXPaHHOCTH MCKOIMAEeMbIX
JKUBOTHBIX U PacTeHMI», MoJenb ammumkanusa «llepekpéct XxpoMocom», BIa)KHbIE INpenaparsl
«Pa3Butne Hacexomoro», «Pa3BuTHe nArymku», Mukporpenapat «/Ipozoduna» (HOopMma,
MyTanuu (OpMbI KPbUTHEB U OKPACKH Tela).

JlabopaTopHbie n npakTHYecKue padoThbl:

JlabopaTtopHast pabota Ne 1. «CpaBHEHHE BHIOB 110 MOP(POIOTHUECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHe M pa3BUTHE KU3HU Ha 3emuiie.

JloHayuHBIE TPECTABICHUS O 3apOXKAECHUU XU3HU. HayuHble TMIOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOTreHe3 W IMaHCIepPMHs. XUMHUYECKas 3BOJIONUS. AOWOTEHHBIA CUHTE3
OpPraHMYECKHX  BEIIECTB M3  HEOPraHWYECKHUX. OKCHEPUMEHTAIbHOE  IOATBEPKICHUE
XUMHYECKOW sBomonun. HauanpHble Tanmsl Ouonorunyeckoit »Bomtonuu. ['unoreza PHK-mupa.
®opmMHUpoOBaHUE MEMOpPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KIETKU U UX
sBomtonna. POpMHUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PasButne xu3HM Ha 3emsie mo dpaM u nepuopam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameo3olickas spa u €€ mepuoaAbl: KEMOPHUHCKHA, OPIOBUKCKHMA,
CUJIYPUICKUM, T€BOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

Kalino3zoiickas 3pa v €€ nepuo/ibl: MajJaeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepuCTUKa KJIMMaTa M TIeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl IBOJIOLUN
PacTUTENBLHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd M KUBOTHBIX. l[losiBieHwMe,
pacuBET U BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOJIOLNU. OCHOBHBIE CUCTEMATHUECKUE
IPYNIbl OPTaHU3MOB.

OBonronusl 4eloBeKa. AHTPONOJIOTHMsSI Kak Hayka. Pa3BuThe IpeAcTaBIeHUN O
MIPOUCXOXACHUN YeloBeKa. MeToibl u3ydeHus anTpornorene3a. CXoAcTBa U pa3ivuusl 4eJloBeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHHUE YEIOBEKA.

HBwxynme cuiabl  ((akropel) aHTpomnoreHesa. HaciencTBeHHas M3MEHYMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIecTBeHHBII 00pa3 KU3HH, U3TOTOBIICHUE OPYAHHA TPY/Aa, MBIIIJICHHE,
peusb.

OCHOBHBIE CTaguU U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UeIOBEK yMEIbIi,
Yenosek mnpsmoxoxmsmmii, YemoBek HeaHaeprtanbckui, Yenoexk pasymubid. Haxonku



HCKOIIAa€MBIX OCTAaTKOB, BPeMsl CYIIECTBOBAaHHMS, 00JIACTh PAaCIpPOCTPaHEHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUsL.

Yenoseueckue packl. OCHOBHBIE OOJbBIINE pachl: €BPONEOUAHAs (eBpa3uiickas), HErpo-
aBcTpanonHas  (PKBaTOpHAbHAs), MOHTOJIOMAHAs  (a3MAaTCKO-aMepUKaHCKas).  YUepTsl
MPUCTIOCOOJIEHHOCTH MpPEJICTaBUTENIed YeJIOBEYECKUX pac K YCIOBUSIM CYIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanuu:

[Moptpetsr: @. Penn, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JlapBun.

Tabnuuet u cxemsl: «Bo3nukHoBeHre ColHEUHON CUCTeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kieTka», <«OKuBoTHas kieTka», «lIpokapuotuyeckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4YecKoro mupay, «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YesoBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOIMUECKUX HAXOI0K
MPEJIKOB COBPEMEHHOrO YEJIOBEKa», «/lpeBHenmme moam», «J/IpeBHue moam», «llepsbie
COBpPEMEHHBIE JI0N», «YeroBeuecKkre pachb».

Ob6opynoBanue: Mymsku  «llponcxoxaeHne dengoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTpPOIla, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIM W300pa)KeHHs] KAMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIIEPhI, pyOusa, ckpedia), TeOXpOHOIOTHYeCKass TabHIla,
KoJuleKUUs «POpMbI COXPAaHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHHI.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

[TpakTrueckas padora Ne 1. «M3ydeHHe HCKOMAEMbIX OCTaTKOB PACTEHUH M KUBOTHBHIX B
KOJUIEKLIUSIX».

DKCKypcusi «IBONIOIUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WU
KpaeBeIuecKHuil My3ei).

Tema 3. OpranusMsl U OKpY:Kalolas cpeaa.

Dkojorusi Kak Hayka. 3ajaud M pa3felibl dKOJOTMH. MeToabl 3KOJOTHYEeCKHX
HCCIEI0BaHUI. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOT'O UEJIOBEKA.

Cpenbsl ~ oOuTaHMs ~ OpPraHMW3MOB:  BOJAHAsl,  HA3€MHO-BO3AYIIHAsl,  IIOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruyeckue (axropel. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTponoreHHsle. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtuyeckue  (akTOpbl:  CBET, TeMIepaTypa, BIAKHOCTb.  DoTONnEepHoan3M.
[pucnocoOenns OpraHu3MoB K IEHCTBHIO aOMOTHUYECKUX (PaKTOPOB. bruoornueckue puTMel.

buotnyeckue dakTopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHS,
XMIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCANM3M, HEUTpadu3M. 3HaueHHEe OHUOTHYECKHUX
B3aMMOJIEHCTBHI [l CYIIECTBOBAHUS OPTaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHKU mnonyisauuu. OCHOBHBIE TMOKa3aTeld MOMYJISLINU:
YHUCIIEHHOCTb, IUJIOTHOCTb, POXKJIa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTH MONYJISALMH U €€ PEryIsius.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymbomsar, K. @. Pynse, O. ['exkensb.

Tabnune u cxemsl: kapta «[Ipupoansie 30Hb 3eMan», «Cpeasl 0OUTAHUS OPTAHU3MOBY,
«®otonepuoauzmy», «llomymsuu», «3aKOHOMEPHOCTH pPOCTa YUCIEHHOCTH MONYJISLIUU
uHpy3opun-tydenbkny, «llumessie nenm.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:



JlaGopatopHas padota Ne 3. «Moponornyeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSN.

JIaGopatopHas paborta Ne 4. «BnusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KOJIEYyCay.

Ipaktuyeckas padora Ne 2. «Ilonc4€r MIOTHOCTU MONMYJISIUNA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01miecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opraHuzMoB  —  OuoueHo3. CrpykTypsl  OuoleHoO3a:  BHJOBas,
MIPOCTPaHCTBEHHAs, Tpoduueckas (nuienast). Bunbl-nromuHanTel. CB31 B OHOIICHO3E.

Okonorudeckue cuctembl (3kocucteMmsbl). I[loHaTne 00 sKkocucTeMe U OUOrEOlEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IMPOIYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPrHU B dKocucTeMe. Tpoduueckue (MUILIEBBIE) YPOBHH
skocuctemsl. [lumeBble nenu u cetu. OCHOBHbIE IIOKa3aTeNM 3KOCUCTEMBI: OHoMacca,
MOPOAYKIMS. DKOJOTMYECKHEe NHpaMHIbL: MPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUUBOCTD, CAMOPEryIsiius, pa3Butue. CyKIeccus.

[Ipupoanbie sKOocHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCUCTEMa XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOTE€HHBIE SKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3KOocHUCTEMBI. buonornueckoe u
X03MCTBEHHOE 3HAaUY€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycroiuuBoctu skocucteM. CoxpaHeHHue OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

Yuenne B. W. Bepuaackoro o 6uocdepe. ['panuisl, coctaB U cTpykrypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuu. OcoOeHHOCTH OMochepbl Kak TI00aTbHONW 3KOCHUCTEMBI.
JlunaMmuueckoe paBHOBecHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriiepoja, a3oTa).
30HaNBHOCTE OnOoChepbl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onocepe 3emir. AHTPOTIOTeHHBIE U3MeHeHus B Onochepe. ['modanbHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBOBaHHE TIPUPOLI U denoBedecTBa. CoxpaHeHne Onopa3sHooOpa3usi Kak OCHOBA
ycroiunBocTH 6uochepsl. OCHOBA pallMOHATIBHOTO YNPaBJIEHUS MPUPOIHBIMU peCypcaMM U MX
ucnoib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

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

Tabmuue!l u cxemsl: «Ilumessle nenu», «buoneHos: coctaB u cTpykrypa», «IIpupogHsie
coobmectBa», «llenn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa m yemosexy,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOrO Jiecay, «DKOCHCTeMa XBOHHOro Jjeca», «buouenos
BoloEMa», «ArporeHo3», «lIpuMepHBIE aHTPOIOTCHHBIE BO3JCHCTBUS HAa TPUPOLY»,
«BaxHelile MCTOYHMKM 3arps3HEHUs BO3JlyXa M TI'PYHTOBBIX Boa», «llouBa — BaxkHeimas
cocrasisomas ouochepsr», «PakTopsl Aerpaganuu nousy, «I[lapHukoBsiil 3P pexT», «PakTOpbI
PaaroaKTUBHOTIO 3arpsi3HeHUs 6noceps», «O0mas cTpykTypa 6uocheps», «PacrnpocrpaneHue
XKU3HH B Ouocdepey, «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepoga B OGuochepey,
«KpyroBopoT azoTa B mpupoze».

O6opynoBanue: MO/ Tb-aNTUIAKAIUS «Tunuuneie OMOIICHO3BIY, repOapuii
«PacturenbHble  coobmiecTBa»,  Kojulekuuu — «buonenos», «Bpemutenum — BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuul ¥ KOJUIGKIIMM pACTeHUH ¥ IHKUBOTHBIX,
MPUHAAJIEKALIME K pa3HbIM 9KOJIOTHYECKUM TpynnaM oaHoro Buaa, Kpachas kuura Poccuiickoit
denepanuu, n300paskeHUsI OXpaHIEMbIX BUI0B PACTEHUIN U KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT A

Cornacao ®I'OC COO, ycranaBnmmBaroTcs TpeOOBaHUS K Pe3yibTaTaM OCBOCHHS
o0yJalomMucs  IporpaMM  cpegHero  o0mero  oOpa3oBaHUS:  JUYHOCTHBIM,
MeTanpeaMETHBIM U IPEAMETHBIM.

JINMYHOCTHBIE PE3YJIBTATHI

B cTpykType IJHMYHOCTHBIX PE3ylbTAaTOB OCBOECHUSI Tmpeamera «buonorus»
BBIJICJIEHBI  CJIEIYIOIIME COCTAaBISIOIIME: OCO3HAHUE OOYYaIOIIMMHCS POCCUHCKON
rPAXKJIAHCKONM MIEHTUYHOCTH — TOTOBHOCTM K CaMOPA3BUTHUIO, CaMOCTOSITEJIbHOCTH W
CaMOOIIPE/ICTICHUIO, HAJIMYMEe MOTHUBALMU K OOYYEHHIO OHMOJOIrMH, ILeJICHANpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAJAULIMKA pa3BUTHs OMOJIOrMYECKOro 3HaHUS, TOTOBHOCTh U CITIOCOOHOCTH
00y4aronMxcsi PyKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAaMH, TMPHUCYIIUMH CHCTEME OHOJOrHMYecKoro oOpa3oBaHHSA, HAIWYHE
9KOJIOTMYECKOr0 IMPaBOCO3HAHMSI, CIIOCOOHOCTU CTaBUTh LI€JIM U CTPOUTH KU3HEHHBIE
IUJIaHBL.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS mpeamera «buosorus» AOCTUralTCs B
€AMHCTBE Y4EOHON U BOCIIUTATENIbHOM JAESTeIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU
POCCUICKMMHU  COUMOKYIbTYPHBIMH, HCTOPUYECKUMU M JAYXOBHO-HPABCTBEHHBIMHU
IEHHOCTSIMHM, TPUHATHIMH B OOIIECTBE TpaBWJIaMA M HOPMaMH TIOBEICHUS U
CHOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEN MO3UIUHU JIMYHOCTH, NATPUOTU3MA, YBAXXEHUS K 3aKOHY U IPaBOMNOPSIKY,
YeJIOBEKY TPY/AA U CTapIIeMy IMOKOJIEHUIO, B3AUMHOT0 YBa)XKE€HHUsI, O0EPEKHOTO OTHOIICHHUS
K KyJIbTYpHOMY HACJECAUI0 M TPAaJWLIHsIM MHOIOHAIIMOHAJIBHOrO Hapona Poccuiickoit
®denepauuu, IPUPOAE U OKPYKAIOIIEH Cpele.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHUS Y4YeOHOro mpenmera «BbUONOTHS» TOJDKHBI
OTpakaTh ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOmIMXCS ~ PYKOBOJCTBOBATHCS
chopMupOBaHHOM  BHYTPEHHEW  MO3WIIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LHEHHOCTSAM POCCUHCKOro OOIIEeCTBA, pPACIIMPEHUE JKU3HEHHOIO ONbITa M OINbITa
NEATEIbHOCTH B IPOLECCE pealn3aldd OCHOBHBIX HAaNpaBJICHUN BOCIUTATEIbHON
JESATEIILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaIaHCKOr0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh TPAXKAAHCKOM MO3UIUU OOy4aloOlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'O YJIEHAa POCCUNUCKOIr0 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IPaB U 00S3aHHOCTEH, yBa)KCHHE 3aKOHA W
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOW EATEIbHOCTU MPHU CO3JaHUU y4eOHBIX
MIPOEKTOB, PEIICHUHM Y4€OHBIX M MO3HABATEIHHBIX 3a7a4, BHIMOTHCHUH OMOJOTHYECKUX
JKCIIEPUMEHTOB;



CHOCOOHOCTH OTPEAETSATh COOCTBEHHYIO IMO3WIUIO O OTHOIICHUIO K SBICHHSIM
COBPEMEHHOM )KM3HU U OOBSICHATH €€;

YMEHUE YUWUTBHIBaTb B CBOMX JIEHCTBUSIX HEOOXOJIUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pPa3HBIMH YOEXKACHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSMHU H
COLIMATIbHBIM MOJI0KEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IMPOILIECCE COBMECTHOIO BBIMOIHEHMS Y4E€OHBIX,
NIO3HABATEIbHBIX M HCCIEI0BATENbCKUX 3a/1ad, YBAXKUTEJIBHOIO OTHOIIEHHUS K MHEHHUIO
OIIOHEHTOB NMPHU 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COACPHKAHUS;

TOTOBHOCTH K T'YMaHUTAPHON U BOJOHTEPCKOM AESITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaXIAHCKONH WICHTUYHOCTH, TMAaTPUOTH3MA,
YBa)XEHHSI K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepesa PoauHoii, ropaocTu 3a
CBOM Kpail, CcBOK PoauHy, CBOM S3BIK M KYJIbTYPy, HpPOLUIOE W HACTOSAIIEE
MHOTOHAallMOHAJILHOTO Hapona Poccuu;

LIEHHOCTHOE OTHOUIEHWE K IMPUPOJHOMY HACIEAMIO W TMAMSITHUKAM MPHUPOJBI,
noctrxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;

CHOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAHOBIICHHE U PA3BUTHUE
OMOJIOrMY, TOHUMAHMs 3HaYeHUsi OMOJIOTMM B TO3HAHUM 3aKOHOB TNPUPOABI, B KH3HU
YeJloBeKa U COBPEMEHHOI0 O0IIEeCTBA;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CiHyKeHHI0O u 3ammre OTteuecTBa,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHHUE JyXOBHBIX LICHHOCTEN POCCUMCKOrO HApOAa,

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3STUYECKOI O IIOBE/ICHHUS;

CIOCOOHOCTh OLIGHMBAaTh CHUTYall{l0 W NPUHUMATh OCO3HAHHBIE PEIICHUs,
OpPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JJMYHOI'O BKJIaJ|a B IOCTPOCHHUE YCTOMYMBOIO OY1yILIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJIUTENSAM, CO3JAaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O INPUHATUS LIEHHOCTEH CEMEWHOM JKM3HM B COOTBETCTBUM C TPaJULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIMTAHHSA:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOYas 3CTETUKY ObITa, HAy4YHOIO U
TEXHHUYECKOI'0 TBOPUYECTBA, CIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOLLIEHUI;

MOHMMaHHUE 3MOLMOHAILHOTO BO3JACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBID&)KEHHMIO B pa3HbIX BHAAX MCKYCCTBA, CTPEMIICHHE
MPOSBJIATH KA4€CTBA TBOPUYECKOMN JIMYHOCTH;

S) ¢usuyeckoro BocnUTAHUA, (POPMHUPOBAHUA KYJAbTYPHI 310POBbA H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHsi:

MOHMMaHUE W peanu3anus 3J0pOBOTO U Oe30macHOro odpasa >KU3HH (340pPOBOE
MUTaHuE, COOJIOJEHUE TUTMEHUYECKHX IpaBUI U HOPM, COATAHCUPOBAHHBIA PEXKUM
3aHATUN U OTAbIXA, peryssipHas (u3nyecKas aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOI'O
U KOMIIETEHTHOTO OTHOWIECHUS K COOCTBEHHOMY (H3UYECKOMY U TCHUXUYECKOMY
310POBBIO;



MOHMMAHHME LIEHHOCTH MPAaBWJI WHIWBUYAJIbHOTO M KOJUJIEKTUBHOIO OE€30MaCcHOr0
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJCH;

OCO3HAHWE TIOCJICICTBUM M HEMPHUATUS BPEIHBIX TPHUBBIYCK (YIMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KypEHUSI);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IICHHOCTH MacTePCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOM JEATEIBHOCTHM TEXHOJOTMYECKOM U  COLMAIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIMHUPOBATH, IUJIAHUPOBATh M CAMOCTOSITEIIHLHO
BBITIOJTHSITH TaKYIO J€ATEIbHOCTB;

WHTEpPEC K pa3audHbiM cdepam mnpodeccrHoHaIbHOW NeATeTbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiel mpodeccnu u peaan3oBbIBATH COOCTBEHHBIE
YKU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH
BCEM KU3HU,

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA :

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJC KaK MCTOYHUKY JKU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIIIEHUE  YPOBHS  JKOJOTMYECKOM  KYJIbTYphl: MPUOOPETEHUE  OIbITa
IJIAHUPOBAHUSI MOCTYNKOB M OIIEHKH UX BO3MOXHBIX MOCIEICTBHI ISl OKPYXarollen
cpenbl;

OCO3HAHUE TI00ATBHOT0 XapaKTepa KOJIOTMYeCKUX MPOOIeM U MyTe UX pelieHus;

CIOCOOHOCTh MCTOJIB30BaTh MpHOOpeTaeMple MPU U3y4YEHUM OMOJIOTHU 3HAHUSA H
YMEHHUsI TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM MPUPOIONOIH30BAHUEM
(cobmroieHre npaBuil MOBEACHUS B IPUPOJIE, HAITPABICHHBIX HA COXPAHEHUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCHUCTEM, Onocdepsi);

AKTUBHOE HEIPUITHE JEUCTBHUM, NPUHOCAIIMX BPEH OKPYXKAOUIEH NPUPOIHOU
cpene, yMEHHUE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE HSKOJOTMYECKHUE TMOCIEICTBUS
MpEeANPUHIMAEMBIX IEHCTBUI U MPEIOTBpAIIaTh UX;

HaJU4YUEe PA3BUTOIO0 DSKOJOTMYECKOrO MBIIUICHUS, SKOJOTHUYECKOW KYIBTYPHI,
OMbITa JIESITENIBHOCTH JKOJIOTMYECKONW HAMpaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMU B TI03HABATEJIbHOW, KOMMYHHUKATUBHOW M COLIMAJIBHOW MPAKTHKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUUECKOM JESTEIbHOCTH KOJIOIrMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hopMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH W OOIIECCTBEHHOW TMPAKTHUKH, OCHOBAHHOT'O Ha JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHHUE S3BIKOBOM M YMTATEIIbCKOM KYJIbTYpbl Kak CpeJCTBa
B3aUMOJICHCTBHS MEX Y JIFOJbMU U TTO3HAHUS MUPA;

NMOHMMaHue crenupukn OWONOTMM KaKk HayKd, OCO3HAaHHMA €€ poimu B
GbOpMHUPOBAHUHU  PAlMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUH  IETOCTHOTO
MIPEICTaBJICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IMHCTBE PHUPO/IbI, YETOBEKA U OOIIIECTRA,
B TIO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U PEHICHHH MPOoOJIeM COXpaHCHUS
MIPUPOTHOTO PAaBHOBECHS;



yOexXAEHHOCTh B 3HAYUMOCTH OHOJIOTUM JUISI COBPEMEHHOW IMBUIIM3AIUU:
oOecriedeHusT HOBOTO YPOBHS Pa3BHTHS MEAMIIMHBI, CO3JaHHE TEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CMOCOOHBIX peliaTh PeCcypCcHble MPOOJIEMbl PAa3BUTHS YEIOBEYECTBA,
MOWCKA TyTEeW BBIXOJA W3 TIOOATBHBIX HKOJOTMUECKHX IMpoOieM U obOecreueHus
nepexojia K yCTOMYMBOMY DPa3BUTHIO, PAIMOHAIBLHOMY HCIIOJIb30BAHUIO TMPUPOIHBIX
pecypcoB ¥ POPMUPOBAHHMIO HOBBIX CTAHIAPTOB YKU3HU;

3aMHTEPECOBAHHOCTh B TOJYUYEHUU OMOJIOTMYECKUX 3HAHHWM B IEJSAX MOBBIIICHUS
oOmeld KyJabTypbl, €CTECTBEHHO-HayYHOM TpaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIIMOHATBHOM  IPaMOTHOCTH  oOydarouuxcs, (GopMHUpyeMoil TMpU  HU3y4EHUU
OuoJoruu;

MOHUMAaHUE CYIIHOCTH METOJIOB TIO3HAHUS, WCIOIb3YEMBIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJydacMble 3HAHHS JJI aHAIHW3a M OOBSICHCHHS
SIBJICHUM OKPYXKAIOIIEr0 MUPa YW NPOUCXOIAIIMX B HEM W3MEHEHUW, YMEHUE JIEJIaTh
000CHOBAaHHBIC 3aKJIIOYCHUS HAa OCHOBE HAyYHBIX (JAKTOB W HMMEIONIMXCS JaHHBIX C
IEJTBIO TIOJTYYEHUS JJOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIIOIB30BATh OMOJIOTUYECKUE 3HAHUS JIJIST PEIICHUS
po0JieM B peabHBIX JKU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IICHHOCTH HAyYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MPOEKTHYIO U UCCIIEIOBATENIbCKYIO IEITEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMO0OOpa30BaHUIO,
K aKTUBHOMY TIOJTY4EHUIO HOBBIX 3HAHHWH 1O OMOJIOTUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTSAMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yNbTaThl OCBOEHHUs ydeOHoro mpeamera «buomorusy
BKJIFOYAIOT:  3HAaYuWMble i1 (OPMHPOBAHHS  MHPOBO33PEHHUS  OOYUYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE  (MEXIpeaIMeTHbIe) OOIIeHayYHble TMOHATHUS, OTpa’karollue
IEJIOCTHOCTh HAyYHOW KapTUHBI MUpA U CHEHU(PUKY METOI0B MO3HAHUS, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SIBICHHUE, IMPOIIECC, CHUCTEMa, HAyYHBII
dakT, TPUHLMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHHE,
HaOJII0ICHHE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUX), YHUBEPCAIbHBIC yUeOHBIC NEHCTBUS

(ToO3HaBaTENbHBIC, KOMMYHUKATUBHBIC, pEryJIsSTHBHBIC), 00eCTIeUnBaIOIINE
dopMupoBaHre (QYHKIMOHAJIBHOH TPaMOTHOCTH M COLMAIBHOW  KOMIICTCHIIMU
oOyJaromuxcs, CIOCOOHOCTH 00y4arOIUXCs UCIIOJIb30BATh OCBOCHHBIE

MEXJIUCHUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIE Y4EOHBIC
JICUCTBUSI B TIO3HABATEILHON U COLIMAIIBHOMN ITPAKTHUKE.

MeranpeaMeTHble  pe3yJabTaThl OCBOCHHS MPOTPAaMMBI  CPEIHETO  OOIIEero
00pa30BaHuUs JOJDKHBI OTPAXKATH:

OBJajieHne YyHUBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU JA€HCTBUSIMH:

1) 6a3oBble JOrHYeCKHE eHCTBHA:



CaMOCTOATENBHO (OPMYIHPOBATh U AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOCHUHU 3HAHUHN MPUEMBI JOIMUYECKOr0 MBIIUICHUS (aHaIN3a,
CHHTE3a, CpaBHEHUSI, KiIaccu(uKanuu, 0000IIeHus ), paCKpPbIBATh CMBICT OMOJIOTUYECKUX
HNOHATHM (BBIAENSATh MX XapaKTepHble NpPU3HAKH, YCTAHABIMBATh CBSI3U C JPYTUMHU
HOHSITUSIMHU);

OIIPEAEIIATh LIEIU AEATENBHOCTH, 3a/1aBasl MapaMeTpbl U KPUTEPUU UX JTOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IESITEIBHOCTH C IIOCTABJIICHHBIMU LICIISIMU;

UCMOJIb30BaTh OMOJOrMUECKHUE NOHATHUS AJIs1 O0BSICHEHUS (DAKTOB U SIBJICHUH KUBOM
IPUPOJIBI;

CTPOMUTH JIOTUYECKHE PACCYXJACHUs (MHIYKTHBHBIE, AEIYKTUBHBIE, 10 aHAJIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTM U MPOTHBOPEYMST B  PAacCMaTPUBAEMBIX  SBIICHUSX,
(opMyaMpOBaTh BHIBOJIBI U 3aKIIIOUYECHHUS,

IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA I IPEACTABICHUs CYHIECTBEHHBIX
CBA3€H M OTHOLIEHHWH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a TakyKe MPOTUBOPEUUi
pa3HOro poja, BBISBICHHBIX B PAa3JIMYHbIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTpiBaTh IUIAaH peEIIEHUS NpoOJeMbl ¢ Yy4ETOM aHaM3a HMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLICHMBAaTh COOTBETCTBHE pE3YJbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJEICTBUN JEATENBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSIX pEajIbHOr0, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOI'O B3aMMOJACUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIIJICHUE MIPU PELICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE IeHCTBHUA:

BJIa/IETh HABbIKAMU Yy4EOHO-UCCIEIOBATENbCKOM M TPOEKTHON JesATeIbHOCTH,
HaBBIKAMH pa3peleHus mpoosieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHMs IPAKTHUYECKUX 3a1ad, NPUMEHEHUIO DPA3JIUYHBIX METOJO0B
NIO3HAHUS;

VICIIOJIb30BATh PA3JINYHbIE BUBI IEATEIBHOCTH I10 MTOJIYYEHUIO HOBOI'O 3HAHHUS, €TO
WHTEPIpPETaIii, TPeoOpPa30BaHUIO W MPUMEHEHHUIO B YYEOHBIX CHUTYallHsX, B TOM YHUCIIE
U CO3JJaHUU YUEOHBIX U COLUATBHBIX MPOEKTOB;

dbopMupoBaTh HAy4YHBI THUN MBIIUIEHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH,
KJIIOUEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTh U  (GOpPMYyJIMPOBATh COOCTBEHHBIE 3aJayd B  0Opa3oBaTENIbHOMN
NEATEIBHOCTH U JKU3HEHHBIX CUTYalLUsX;

BBISIBJISATh IPUUMHHO-CJIEICTBEHHBIE CBSA3M U aKTYaJIM3UPOBAThH 33]1a4y, BbIIBUIaTh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apryMEHTHI JUIsl I0KA3aTEIbCTBA CBOMX YTBEPKICHUN,
3a/1aBaTh N1apaMeTPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE PELICHMs 3a/lauyd pe3yJIbTaThbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH LEJICHANIPABICHHBIA MOUCK MEPEHOca CPEACTB U CIIOCOOOB AeHCTBUS
B ITPO(HEeCCUOHANBHYIO CPEY;



yMETh TIEPEHOCUTh 3HAHHUS B TMO3HABATEIBHYI0O U MPAKTUYECKYIO o0iactu
KHU3HEACATEITHHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIbBHbIE TIOAXO/IbI U PEIIEHUS, CTABUTD
npoOJIeMbl U 3a/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

3) pa6ora ¢ unopmanueii:

OPHEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX HHPOpMaLUU (TEKCTe Y4eOHOTro
MocoOus, HAYIHO-TIONYJISIPHON JUTEpaType, OMOIOTHIECKIX CIOBAPSX M CIIPABOYHHUKAX,
KOMIIbIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHETE), aHanM3upoBaTh HHPOPMALIUIO Pa3IMYHBIX
BUZOB U (opM TMpencTaBieHHUs, KPUTHUECKH OICHMBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTE;

(GopMyIHpPOBaTh 3alIPOCHI M IPUMEHATH Pa3IUIHBIC METOBI MPH MOMCKE U 0TOOpPE
Ouosoruveckoit nHGopmaru, HeoOXOAMMOM JJIs1 BHITIOHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  HCIONB30BAHUA  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYpy AaKTHBHOTO WCIIOJIB30BAHUS Pa3IMIHBIX
HIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (DOPMY MpenCTaBICHUs OHOIOTUYECKOM
uH(popMaluu (CXeMbl, rpaduKH, AUarpaMmbl, TaOJIULbI, PUCYHKH U IPYroe);

UCMOJIb30BaTh HAYYHBIN S3bIK B KaU€CTBE CpPe/ICTBA MpU paboTe ¢ OMOJOrHYECKOM
uHpOpMalMel: NPUMEHITh XUMHUYECKHe, (U3MYECKHE W MaTeMaTHYecKue 3HaKd U
CHUMBOIJIBI, (popMyIibl, aOOpeBUaTypy, HOMEHKIIATYPY, UCIIOJIb30BaTh U IPeoOpPa3OBbIBATh
3HAaKOBO-CUMBOJINYECKUE CPEICTBA HATJISIIHOCTH;

BJaJIeTh HAaBBIKAMHU PACIMO3HABAHUSA M 3aIUTHl MHpOpManMU, HHPOPMALMOHHOMI
0€30MacHOCTH JINYHOCTH.

OBiaieHUe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JIEHICTBUSIMU:

1) o0meHue:

OCYIIIECTBJIATh KOMMYHHKAIIMH BO BCEX cdepax >KM3HM, aKTUBHO y4acTBOBATH B
Janore Wik AMCKYCCHM IO CYLIECTBY 00CYXJ1aeMoi TeMbl (yMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKa3bIBaTh CYX/IEHUS OTHOCHUTEJIBHO BBIIIOJIHEHUS IMpeajaraéMoi 3ajauu, y4UThIBaTh
MHTEPECHI ¥ COrJIACOBAHHOCTD MO3HUIIMHA APYTUX YYACTHUKOB TMAIOTA WIN JUCKYCCHUN);

pacmo3HaBaTh  HeBepOaJdbHBIE CpeICTBA  OOMICHHS, TIOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CUTYalMi, yMETh
CMSTYaTh KOH(MIIMKTHI ¥ BECTH NIEPErOBOPHI;

BJAJIETh PAa3IMYHBIMUA CIIOCOOaMH OOIICHWS W B3aUMOJCHCTBHSI, TOHUMATh
HaMepeHUs IPYTuX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B
KOppEeKTHOU opme GOpMYITHUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CPE/CTB.

2) cOBMeCTHAsI 1eITeIbHOCTh:

MOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHANBHUIYaTbHON PaOOTHI
IpU peleHUH OMOJOrMuecKoil mpolieMbl, 00OOCHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHUS
TPYIIOBBIX (JOPM B3aUMOJICHCTBHS ITPH PEIICHUHU YUeOHOU 3aauu;



BBIOMPATh TEMATHKYy U METOJbI COBMECTHBIX JEHCTBHIA ¢ YUETOM OOIINX WHTEPECOB
Y BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JNEATENBHOCTH, OPraHU30BbIBATE U KOOPAUHHUPOBATH
JEUCTBUS IO €€ TOCTUKEHUIO: COCTABIIATH IJIAH JIEUCTBHUM, PACIIPEAEIATD POJIU C YYETOM
MHEHUHN YYaCTHUKOB, 00CYKIaTh pe3yJIbTaTbl COBMECTHOU pabOTHI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJAJa M KaXKJIOTO y4yaCTHHKA KOMaHJbl B OOLIUI1
pe3yabpTar 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeularaTb  HOBBIE NPOEKTHI, OLEHHBaTh MWJAEHM C [O3ULIUU  HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKOM 3HAYMMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATErMYECKOE IOBENCHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISITH TBOPYECTBO M BOOOpaskeHUe, ObITh MHUIIMATHBHBIM.

OBiageHne yHUBepPCAJbLHBIMH PeryJITHBHBIMH J1eHCTBUSMMU:

1) camoopranu3amusi:

WCTIOTIH30BaTh OMOIOTUYECKUE 3HAHUS JJISl BHISIBICHUS MPOOJIEM U WX PEIICHHS B
KU3HEHHBIX U YYEOHBIX CUTYalUSX;

BbIOMPATh HA OCHOBE OMOJOIMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOUX JICUCTBUAX U IMOCTYIKAaX 10 OTHOLIEHUIO K )KUBOHM IIPUPOJIE, CBOEMY 30POBbIO U
3/10POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO ~ OCYILLECTBJIATh ITO3HABATEIBHYIO JESATEIBHOCTb, BBISIBIIATH
npoOjeMbl, CTaBUTh M (OPMYIMPOBATh COOCTBEHHBIE 3aJaydl B 00pa3oBaTeIbHOMN
NESATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIbHO COCTaBJIATh IUIAH PELIeHHs] NpoOJeMbl C Y4ETOM HMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacimpsATh paMKH y4eOHOIO MpeIMEeTa Ha OCHOBE JIMUHBIX [TPEANOUYTCHHUIH;

JienaTh OCO3HAHHBIA BHIOOpP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U IPOSBICHUIO IIMPOKOM SPYAMLIMU B Pa3HbBIX
o0iacTsX 3HAHWHM, TOCTOSHHO TIOBBINIATH CBOM 00Opa30BAaTENbHBIA W KYJIBTYPHBIH
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJaJIeTh HaBbIKAMM I103HABATEJIbHOM peQieKCHM KaK OCO3HAHHS COBEpLIaeMbIX
JNEHUCTBUH M MBICIUTENIBHBIX IMPOLIECCOB, UX PE3YyIbTAaTOB MU OCHOBAHUM, MCIIOIb30BATh
npu€Mbl peIIeKCHH JIJIsl OLEHKH CUTYalluu, BEIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHHUS 110 X CHUKEHUIO;

NpUHUMAaTh MOTHMBBI M apryMEHTbl JpYIMX IIpU aHaJIW3€ pe3yJIbTaToB
NEeATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ce0sl, MIOHMUMasi CBOM HETOCTATKU U IOCTOMHCTBA;



IIPUHAMATh MOTHUBBI M apryMEHTBl JPYIMX IIpU aHaIu3€ pPe3yibTaTOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKHY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYTrOro YeI0BeKa.

HNPEIJMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbrathl ocBoeHUs: nporpammbel COO mo Ouosiornu Ha 0a30BOM
YpOBHE BKIIIOUAIOT crienuduueckue g ydeOHOro mpeamera «buosorus» HaydHbie
3HAaHUSA, YMEHHS M CHocoObl JEHCTBUII 1O OCBOCHHIO, HWHTEpPHpPETAlMH U
MpeoO0pa3oBaHUI0 3HAHWM, BHJbI JEATEIbHOCTH IO MOJIYYEHUIO HOBOIO 3HAaHUSA U
NPUMEHEHHUIO 3HaHUM B pa3IMYHBIX Y4eOHBIX CHUTyalUsiX, a TakKe B peaJbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX C Owuonorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUJeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» ¢ 10 knacce
JTOJIKHBI OTPaXkaTh:

c(hOpMUPOBAaHHOCTh 3HAHUN O MECT€ W POJIU OMOJOTMH B CHUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHbl MHUpa U HAY4YHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMONIOTHH, (DYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa IS
pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHUE pPacKpbIBaTh COJAEpXKaHHE OMOJIOrMYECKUX TEPMHMHOB M TMOHITHUNA: KU3HB,
KJIeTKa, OpraHu3M, MeTaboan3M (0OMEH BEIIEeCTB M MpPEBpallleHue YHEPTUn), TOMEOCTas3
(camoperynsuusi), ypoBHEBasi OpraHu3alisi >KUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penipoaykiusi), HaCIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHUE  u3Jaratb  OHOJOTMYecKHe Teopuu  (KJIEeTOYHas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJIbHAsl JOrMa MOJIEKYJISIpHOM Ouosorum), 3akousl (I'. Mennens, T.
Moprana, H. . BaBunoBa) u yudeHust (0 IEHTpaXx MHOT000Opa3us W TPOUCXOXKICHHS
KynbTypHbIX pactenuit H. V. BaBunoBa), ompenensitb TpaHUllbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMAM;

YMEHHE BIIQJIETh METOJaMH HAy4YHOrO IO3HAaHHUS B OWOJIOTHUU: HAOIIOJCHHE U
ONMCAHME JKUBBIX CHUCTEM, IIPOLECCOB M SBJICHUM, OpraHu3alus M I[POBEACHUE
OMOJIOTMYECKOr0 HKCIIEPUMEHTA, BBIIIBU)KEHHE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH
MEXAYy HCCIEAYyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IMOJIyUEHHBIX PE3yJIbTaTOB,
MCIIOJIb30BAHHBIX HAY4YHBIX IOHATHI, TEOPUH M 3aKOHOB, YMEHME JEJIaTh BBIBOJbI Ha
OCHOBAHWH IOJIYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK IPOKApUOT H
9YKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOIECCOB:
oOMEHa BEIIECTB M MPEBPAICHHUS DHEPTUU B KIETKE, (POTOCHHTE3a, MIIACTHUYECKOTO H
SHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a, MHTO03a, MeEH03a, OIUI0JI0TBOPEHUS,
Pa3MHOXXEHMS, MHIANBUYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);



YMEHHE TMPUMEHSTh TIOJyYeHHbIC 3HAHUS I OOBSCHEHUS OHOJIOTHYEeCKUX
TIPOIIECCOB U SIBJICHUH, JJIsI PUHATHUS IPAKTUICCKUX PEIICHUHN B MOBCEIHEBHOM JKU3HU C
HeNblo o0ecreyeHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOLIUX JIIOJICH,
COONIOZICHUST HOPM T'PAMOTHOTO TIOBEJEHUS B OKPYKAWOIICH MPUPOJHON cpeje,
MOHMMAaHWEe HEOOXOJMMOCTH HCIOJIb30BAHUS JTOCTIKEHUN COBPEMEHHOW OHMOJIOTHH H
OMOTEXHOJIOTUH JIJIsl PAIIMOHATIBHOTO TPUPOIOIIOIB30BAHUS;

YMEHHE peliaTh JEMEHTapHbIE TeHETHUYECKHE 3a/1aud Ha MOHO- M JIUTHOPUIHOE
CKpEIIMBaHUE, CIETUICHHOE HACIEeIOBAaHUE, COCTABIATH CXEMBl MOHOTHOPHIHOTO
CKpeIIMBaHus AJIs Ipe/icKa3aHusl HACIeI0OBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPaTOPHbIE U MPAKTHYECKHUE PabOoThl, COOIIONATh MpaBUia
pu paboTe ¢ y4eOHBIM U JIA0OpAaTOPHBIM 000PYIOBAHHEM;

YMEHHE  KPUTHYECKH  OICHMBATH WM  HMHTEPHPETUPOBATH  MH(OpMAIUIO
OHMOJIOTUYECKOTO COJEepKaHUs, BKIIOYAIONIYIO IICEBJIOHAYYHBbIC 3HAHHS W3 Pa3TUYHBIX
UCTOYHUKOB (CpeACTBAa MAacCOBOW HH(OPMAIUU, HAYYHO-TIOMYJISIPHBIE MaTEPHAIIBI),
ATUYECKUE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHWA B  OWOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC MUCHBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 MH(POPMAIIUI0 W3 HECKOJIBLKHUX HCTOYHHUKOB, T'PAMOTHO HCITOJIb30BATh
MOHSTUIHBIN anmapat OHUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» 6 11 knacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAaHHOCTh 3HAHMK O MecTe M pOJiM OHOJOTMH B CHCTEME HAy4YyHOTO
3HAHHUS ECTECTBCHHBIX HAyK, B (OPMHUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAQJE€ POCCHUHCKHX U 3apyOCKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTWH, (PYHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa IS
pElICHHs )KU3HEHHBIX 337124,

YMEHHE PacCKpBIBaTh COJCPKAHHE OMOJOTUYECKUX TEPMUHOB W TIOHATHH: BH]I,
NOMYJSIUS, TEeHOMOH, HBOJIOLMS, JBIXKYIIME CHUIBl  ((akTOphl) HBOJIOIMH,
IPUCTIOCOOJIEHHOCTh ~ OPraHM3MOB,  BHJIOO0pa3oBaHUE, JKOJOrHMYecKkue (akTopsl,
IKOCUCTEMA, TPOAYIEHThI, KOHCYMEHTHI, PEIYyIEHTHI, IeMH MUTAHUsS, DKOJIOTHYeCKas
nupamua, oruoreoreHos, ornocdepa;

yMEHHE Hu3JlaraTh Ouosiornueckue Teopuu (dBomrormonHas teopus Y. JlapBuHa,
CUHTETHYECKAs TEOPHsl DBOJIONMHU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJBIIICBOTO
cxonctBa K. M. bapa, uepenoBanus riaBHbIX HallpaBiieHUWA W myTed s3Bomtonuu A. H.
CeseprioBa, yueHusi o Ouocdepe B. WM. Bepnaackoro), ompenensiTb TPaHUIBI HX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHME BIIQJIETh METOJaMU HAy4YHOrO IO3HAaHMUsS B OWOJIOTMU: HAOJIOJEHHE U
OMHMCAHME >KUBBIX CHUCTEM, IIPOIECCOB M SBJICHUM, OpraHu3anus M MPOBEACHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIIBIDKCHHUE THUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU
MEXAY HCCICAyeMbIMH BEIMYMHAMH, OOBSICHEHUE IIOJTYYCHHBIX PE3YJIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHI, TEOPUN U 3aKOHOB, YMEHHE JeJlaTh BBIBOJBI Ha
OCHOBaHUU TOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICIATH CYIIECTBEHHBIC TIPU3HAKU CTPOSHUSI OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISIIIMK, TPOAYIIEHTOB, KOHCYMEHTOB, pEIAYyIIEHTOB, OHOTEOICHO30B U
9KOCHCTEM, OCOOEHHOCTH TPOIECCOB: HACJICICTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOIO
orbopa, B11000pa30BaHus, MPUCITOCOOJICHHOCTH OPTaHU3MOB, ACHUCTBUS SKOJOTUIECKUX
(GakTOpOB HAa OpraHU3MBI, IMEPEHOCAa BEIICCTB M TIOTOKAa SHEPTHMH B 3KOCHCTEMaX,
AQHTPONOTEHHBIX U3MEHEHHI B 9KOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIISCTB U
OMOTeOXMMUYECKUX IIUKIIOB B Onocdepe;

YMCHHE TPUMEHATh TIOJyYEHHBIC 3HAHUS Ui OOBSCHEHUS OHOIOTHYECKUX
TIPOIIECCOB U SIBJICHHM, JUISI IPUHSTUS MPAKTUICCKUX PEIICHUH B TIOBCEAHEBHOM KU3HHU C
1enpio odecredeHus: 6e30MacHOCTH CBOETO 3/10POBbS M 3J0POBbSI OKPYKAIOLIUX JIIOJIEH,
COOMIOIEeHUsT HOPM TPAMOTHOTO TIOBEJCHHS B OKpYXAlOIled NpPUPOIHON cpene,
MIOHMMAaHKE HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHIKEHUH COBPEMEHHOW OMOJIOTHUH IS
PaIMOHANILHOTO MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh JJIEMEHTAapHBIC OWOJOTUYECKUE 3a/laud, COCTaBISITH CXEMBI
nepeHoca BEIIECTB U YHEPTUH B IKOCUCTEMAX (IIEMH MTUTAHUS );

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIC U MPAKTHYECKHUE PadOThI, COOIOIATh MpaBHia
npu padote ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKH  OICHMBATH W  HMHTEPHPETUPOBATH  MH(MOpMAIUIo
OMOJIOTUYECKOTO COJCpXKaHUs, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHHS W3 Pa3TUYHBIX
UCTOYHUKOB (CpeACTBa MAacCOBOW HH(OPMAIUU, HAYYHO-TIOMYJISIPHBIE MaTEPHAIIBI),
paccMaTpuBaTh TJIOOATBHBIE 3KOJOTHYECKHE TPOOJIEMbl COBPEMEHHOCTH, (DOPMHUPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3HUITHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC MUCHBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 MH(POPMAIUI0 U3 HECKOJIBKHUX HCTOYHHUKOB, TPAMOTHO HCITOJIb30BATh
HNOHSTHUMHBIN anmnapat OMOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTHnuyeckne (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edso0.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHoOxeHMEe 1 HHAUBUIYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHOKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OpraisMbl i OKpYIOILas cpea > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 SKOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41ecTA
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
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