MVYHULIUITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE VUPEXIEHUE
«CPEJIHSS OBILIEOBPA3ZOBATEJIBHA S LIIKOJIA Nel19» I''bPSIHCKA

AHHOTALIMSA
K pa0douel nmporpamMmme y4eOHOI0 mpeaMera
«buosorus»

Pabouas nporpamma yuebnoro npeamera «buonorus» o6s13aTeIbHON PeIMETHON 001acTh
«EcTecTBeHHBIe HAYKN» pazpaboTtana B coorBercTBur ¢ DOIT COO yTB. npukazom
Munuctepcra npocserienust PO 18.05.2023 Ne 171u peanuzyercs 2 rona ¢ 10 mo 11 knacce.

PaGouas nporpamma yueOHoro npeamera «buonorus» pazpaboTaHa yuuTeneM B
COOTBETCTBUU C TIOJIOKEHHUEM O pabouuX MporpaMMax U OmpeessieT OpraHu3aIiio
o0pa3oBaTebHON JAEATEIBHOCTH YUUTENS B IIKOJIE MO0 OHMOJIOTHH.

Pabouas nporpamma ydueOHoro npeamera «buonorus» sBasercs yacteio OOIT OO0
ONPEAEIAIOMIECH:

-cojiepKaHue

-IJTAHUPYEMbIE pe3yibTaThl (JINYHOCTHBIE, METANPEMETHBIE U IPEIMETHBIE)
-TeMaTHYECKOe MJIAHUPOBAHUE C YIETOM pabodeil mporpaMMbl BOCIIUTAHUS U
BO3MO>KHOCTBIO HcToNb30BaHus JOP

Pabouas nporpamMma o0Cysk/IeHa U IPUHSATA PEIICHUEM METOIUYECKOTO 00bEIMHEHUS
ecTeCTBEHHO-BaJsleojornueckux Hayk(mpotokos Nel ot 29.08.2023) u cornacoBaHa ¢ 3aMeCTUTENIEM
IUpeKTopa 1o yueoHo-socnutatenbHoi padore MBOY «COIL Ne19» r.bpsincka.

Harta 30.08.2023 r.



MyHununajgbHoe 010/:KeTHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHue
«Cpennss odmeodpa3oBaresibHas mKoaa Nel9» r. bpsincka

Brinucka u3 006pa3zoBaTesibHOM MporpamMmbl CpeIHEro o0Iero oopa3oBanus

PaccmoTpeno
A 38CCTAMII CoriacoBaHo Brinucka BepHa
MO eCTe(f[TBeHHO- 3amectutens aupekropa no | 30.08.2023r.
VYBP MBOY «COIL Ne19»
BaJICOJIOTMYECKUX MPEIMETOB
IIpoToxomn Ne 1 r. bpsicka
oT «29I:> aBrycra 5023 r — Aupexrop MBOY
y ) T.B.Hukumonkosa / «COHI Ne 19» .
PykoBogutens MO
ot «30» aBrycra 2023 . Bpsincka
/E.H.KocTeirnu
o/ H.B.Ilomuenko

OOKYMEHT NOANNCAH
ONEKTPOHHOW MOAMUCHIO

CepTuchukat: 00BEC2694DECFF64F37A7F65BDDF86478B

Bnapeneu: MonyeHko Hatanbs BanepbeBHa
HencrenTene: : ¢ 30.05.2023 o 22.08.2024

Pabouas nporpamma y4eOHOI0
npeamera

«buoJiorusi»

HAa YPOBEHb CpPeIHEero 00uero
oOpa3oBaHus

( coorBercTByeT POII)

Cpoxk ocBoenusn: 2 roga (10-11
KJIACC)

CocraBurenab: Koctbiruna E.H,

y4HuTeJb OHOJIOTHI



IHOACHUTEJIBHASA 3AIIMCKA

IIpu paspaboTke nporpaMMbl IO OHOJOTUM TEOPETHUYECKYI0 OCHOBY IS

OIpeJIeJIeHUs] TOAXO0I0B K (DOPMUPOBAHUIO COAEp)KaHUS YydeOHOro ImpeaMmera
«buonorusa» COCTaBUJIM: KOHLENTYaJIbHbIE I10JIOXKEHHUS or'ocC COO 0
B3aUMOOOYCIIOBJIIEHHOCTH 1IeJIeH, COIepIKaHus, pe3yIbTaTOB 00y4YeHUs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKH BBIITYCKHHUKOB, IMOJIOKEHHUS 00 OOIIMX HESIX M MPHUHIUIAX, XapaKTepU3yIOIUX
COBPEMEHHOE COCTOSIHME CUCTEMBI cpesiHero obiero ooOpasoBanus B Poccuiickoit dexnepanun,
a TaKXe IOJOXEeHUs o crneuupuke OMoJIoruu, €€ 3HaAUYCHUM B MO3HAHUU KUBOW MPHUPOJBI U
o0ecreueHnH CyIIeCTBOBAaHUS YelloBeUYeCKOoro oomiecTBa. CoriaacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpeieNIeHbl OCHOBHBIE (DYHKITUH MTPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosnoruu Aaér NpeAcTaBiIeHHE O LeNix, 00 oOueld cTpaTeruu
o0y4yeHMsl, BOCIMTAHUS U Pa3BUTUSA OOYYAIOUIMXCS CPEACTBAMHU Y4eOHOIro mIpeaMera
«buonorus», omnpenenser o0sA3aTeIbHOE IPEIMETHOE COJEPKAHUE, €r0 CTPYKTYpY,
pacnpeziesieHue 1o pasjenaM U TeMaM, PeKOMEHyEMYIO T0CIe10BaTEIbHOCTh N3YUEHMUSI
yueOHOro Matepuaia ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
00pa3oBaTeNbHOIO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaroIuXCs.

B mporpamme mo OHONOrHM TakXe YYHTHIBAIOTCS TPeOOBaHMSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM W  TPEAMETHBIM  pe3yjbTaraM OOy4YeHHs B
(GOpMHpPOBaHUN OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON J€ATelIbHOCTH/yueOHBIX
JeWCcTBUI 00YyYarOLIUXCsl IO OCBOCHUIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no Ouosnoruu (10—11 kmaccel, 0a30BbIif ypOBEHb) peau30BaH MPUHIHI
PEEMCTBEHHOCTH B H3y4Ye€HUM Ouojoruu, Onarojapss uyeMy B HeH NpOCMaTpHUBaETCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OpPWUEHTAIWH JMYHOCTH, OSKOJOTMYECKOTO  MBIIUICHUS,
NPEJICTAaBICHUH O 3/J0pOBOM 00pa3e KU3HM U OEpeXHbIM OTHOIIEHHEM K OKpYXKarolleu
npupoaHoit cpene. IlostoMy Hapsaay ¢ u3ydeHueM OOIIEOMOTIOrMYECKMX TEOpUH, a Takxke
3HAaHUI O CTPOEHUH KHUBBIX CUCTEM Pa3HOTO PAHTa M CYIIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
IIPOLIECCOB B MporpamMme HO OHOJIOTUU YJI€JI€HO BHHMAaHUE HCIOJIb30BAHUIO IOTYUYEHHBIX
3HAHWH B MOBCETHEBHOM KHU3HU JIJISl PEIICHHS IPUKITATHBIX 33124, B TOM YHCIIE: TIPOPHIAKTHKH
HaCJIE/ICTBEHHBIX 3aboseBaHu YeJoBeKa, MEIUKO- TeHETHYECKOTO

KOHCYJIbTUPOBAHMUS, 000CHOBaHHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOro TMOBEAEHUS B OKpY’Karoulei
MIPUPOJHON Cpelie, aHalIu3a BIWSHMS XO3SMCTBEHHOM JAESITENBHOCTH YEJIOBEKA HA COCTOSHHE
OPUPOJHBIX W HMCKYCCTBEHHBIX OKOCHCTEM. YCWIEHHE BHHMMaHUS K IPUKIAJIHOM
HalpaBJIEHHOCTH yueOHOro mnpenMera «buojorus» MNPOIUMKTOBAHO HEOOXOJMMOCTHIO
obecrnieyeHus

y'CJ'IOBI/II‘/JI I pCHICHUA OIHOM U3 AKTYAJIbHBIX 3a/1a4 IIKOJIbHOT'O OMOJIOTHYECKOTO 06p8.30BaHI/I$I,
KOTOpasa Mnpeamnojaract q)OpMI/IpOBaHI/IC y 06yqa101m/1xc;[ CIIOCOOHOCTH aIallTUPOBATBCA K
HU3MCHCHUAM JUHAMHWYHO PAa3BHUBAIOIICTOCA COBPEMCHHOI'O MUpaA.



Buonorus Ha ypoBHE cpeHero o01ero oopa3zoBanus 3aHUMAaeT BakHoe MecTo. OHa
obecrieunBaeT (HOpMUPOBAHHE Yy OOYYArOIIMXCS IPEICTABICHUI O HAyYHOH KapTHUHE
MUpA, pacupsieT U 0000MIaeT 3HAHHS O )KUBOH MPUPO/IE, €€ OTIIMYUTEIBHBIX MTPU3HAKAX
— YPOBHEBOM OpraHU3alMK U SBOJIFOLIMH, CO34AET YCIOBUS JUIsl: IO3HAHUS 3aKOHOB KUBOU
npupoabl, ¢opMupoBaHus (YHKIUOHATIBLHOW TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO U
6e30macHOro 00pa3a >KW3HM, SKOJIOTMYECKOTO MBIIIICHHS, [IEHHOCTHOTO OTHOIIEHHS K
JKUBOU IIPUPOJE U YEIIOBEKY.

bonbmioe 3nadeHune OWONOTHS MMEET TakKe JUI PEHICHHUS BOCIUTATENbHBIX U
pa3BHUBAIOIIMX 3aJlad cpeaHero ooOumiero oOpa3oBaHUS, COLMATIM3ALMU OOYYarOIIUXCS.
W3ydenue Ouonoruu oOecriednBaeT yCIOBHs A (OPMUPOBAHHUS HHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIUOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, J3CTETHYECKOW KYJIbTYpHI,
CHOCOOCTBYET HWHTErpali OHOJOTHYECKUX 3HAHUW C MPEACTaBICHUSAMH U3 JIPYTHX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (U3UKM, XUMHUH U reorpaduu. Ha3BaHHBIE
MIOJIOKEHUS O TPeJHa3HAYEHUU y4eOHOro IpeaMera

«buonorus» cocTaBWIN OCHOBY JUIsl ONIPEEICHUS MOIXO00B K OTOOPY U CTPYKTYPUPOBAHUIO
€ro CoJep>KaHusl, MPEJCTaBICHHOTO B POrpamMMe 1Mo OMOIOTHH.

Ot6op coxmepxkanus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUI KYyJbTypOCOOOpPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM
o0yyJaromuecs J0JDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIE 17151 GOPMHUPOBAHUS 00IIEH
KYJIbTYpBbI, ONPEAEIISIONINE aIEKBATHOE TIOBEJCHHUE YETIOBEKA B OKPYKAIOIIEH PUPOIHON
cpene, BocTpeOoBaHHBIE B TOBCETHEBHOM JKU3HH U IPAKTHUECKOH nearenbHocTU. Ocoboe
MECTO B OTOM CHCTEME 3HAaHHWW 3aHUMAIOT DJIEMEHTBHI COJEP)KAHMS, KOTOpBIE CIIyXKaT
OCHOBOW i1 (OPMHPOBAHUS TIPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
KapTUHE MHUPA U [IEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AINH
OuoJI0TrHYecKoro 00pazoBaHusl.

CtpyKTypHpOBaHHE COJIEpKaHUsI YIEOHOT0 MaTepHrayia B MporpaMMe Mo OMOJIOTUH
OCYIIECTBJICHO C YYETOM TIPUOPUTETHOTO 3HAYCHUS 3HAHUNA OO0 OTIUYUTEIIBHBIX
0COOEHHOCTSIX KHMBOW NPUPOABI, O €€ YPOBHEBOM OpraHu3aly M 3BOJOLUU. B
COOTBETCTBUM C ATHUM B CTPYKType ydeOHoro mnpeamera «buoJOrHs» BBIICICHBI
CIIENyIOIINE COJepKaTelIbHble JIMHUM: «bHonorus Kak Hayka. MeToapl Hay4yHOro
no3HaHus», «Kierka kak Ouosornueckas cuctema», «OpraHusm Kak

O6uonornyeckas cucrema», «CucrtemMa M MHOrooOpasue OpPraHMYECKOro MHpPay,
«OBOJIOLMS JKUBOU IPUPOABDY, « IKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEpHOCTH».Llenn
u3ydeHus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIAICHUE

00yyYaromuMucs 3HAHUSAMU O  CTPYKTypHO-
(bYyHKIMOHATBLHOHOPTaHU3AIH JKUBBIX CUCTEM DPa3HOIo
panra UIprooOpeTeHue YMEHUMHCIIONH30BaTh ITH

3HaHUS JJI1 TPAMOTHBIX JEUCTBHH B OTHOIICHWH OOBEKTOB
YKUBOU MPUPOABI M PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.
JlocTrxkenne e u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecrneunBaeTcs peleHrueM CIeAYIMUX 3a1ay:
OCBOEHHUE OOYYAIOMIMMHUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPHUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTe3aX, MpaBUJiaX, CIyXalluX OCHOBOM I
(GbopMUpOBaHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O METOAax



HAy4YHOI'O [TO3HAHUS, CTPOEHUH, MHOT0O0pa3uu U 0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOIO
YPOBHSl OpraHM3alM, BbIAAIOIIMXCS OTKPBITHSX W COBPEMEHHBIX HCCIIEIOBaHUSIX B
OunoJsoruu;

¢dopmupoBaHHEe Yy OOY4YarOLIMXCS I103HABATEJbHBIX, HWHTEUICKTYaJIbHbIX MU
TBOPYECKHUX CIIOCOOHOCTEN B MpOLIECCE aHAIN3a JaHHBIX O MyTAX pa3BUTHUS B OMOJIOrUU
HAy4YHbIX B3IJISA0B, WJEH M IOJIXOJOB K H3YYEHMIO >KMBBIX CHCTEM Pa3HOIO YPOBHS
OpraHM3aluiy;

CTaHOBJIEHUE y O00yyaroImuxcs o0mel KyiabTypbl, PYHKINOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH U OLIEHUBATh SIBICHUS OKPY>KAOLIET0 MUPa AKUBON IPUPOIbI
Ha OCHOBAaHUH 3HAHUU M OMBITA, TOTYUYCHHBIX IPU U3yYSCHUN OUOJIOTHH;

¢dopmupoBaHnre 'y  OOydalOUIMXCS  YMEHHH  WUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHMM B NPAKTUYECKOH JAEATENbHOCTH 4YeJIOBeKa, pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCHUTaHHE YOEKIEHHOCTH B BO3MOXHOCTHU IMO3HAHUS YEJI0BEKOM >KMUBOUIIPUPO/IBI,
HEOOXOUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COONIOJCHHS STHYECKUX HOPM IpHU
IIPOBE/IEHUH OMOJIOTMUYECKUX UCCIIEI0BaHU;

OCO3HaHME IICHHOCTH OMOJIOTMYECKMX 3HAaHMW JJI1 TIOBBILICHHUS YpPOBHS
9KOJIOTMYECKOM KYJIBTYpPHI, 111 (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHNE NMPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOH U3HU NIl OLIEHKU
HOCJEICTBUM CBOEH NEATENbHOCTU IO OTHOIIEHHIO K OKpY’Karollel cpeje, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIIOAEHNE Mep NMPO(UIAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obuiero oopasoBanus «buosorus», nuzydaemas Ha 0a30BOM
YPOBHE, SIBJISIETCS 00513aTENbHBIM YUEOHBIM ITPEIMETOM, BXOIAIIUM BCOCTAB MPEIMETHOM
obnacti «EcTecTBeHHO-HayUYHbIE PEIMETHD.

Jlist u3ydeHusi OMOJIOru Ha 6a30BOM YPOBHE CpeIHEro o01iero 00pa3oBaHUSIOTBOAUTCS
68 gaco: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 waca (1 gac B Hezielno).

COJIEPKAHUE
OBYYEHUSI 10

KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJNOTMHM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU H
JIPYTMMH €CTECTBEHHBIMU HayKaMu, (uiiocodueit, 3TUKOH, 3CTeTUKOW U npaBoM. Poinb
Oouosorud B (OPMHPOBAHMM COBPEMEHHOW HayuyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoabl TO3HAHUS KUBOM NPUPOJBI (HAOIIONEHHE, SKCIIEPUMEHT, OIMCaHueE,
U3MepeHue, Kiaccudukanus, MOAEIUPOBaHNE, CTaTUCTHYECKas 00pabOTKa JJaHHBIX).

JdeMoHcTpanuu:



[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.
TaOmuie! u cxempl: «MeTobl TO3HAHUS )KUBOM IPUPOBI».

JlabopaTopHbie M IPaKTHYeCKHEe PadoThI:

[IpakTnueckas padorta Ne 1. «/Mcnonp30BaHue pa3inyHbIX METOJIOB IIPU U3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H X OPraHU3ALMSL.

JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHwsi Ouosioruu. OTIMYUE KUBBIX
CHUCTEM OT HEOPTaHWUYECKOM MPUPOJIBI.
CpoiicTBa OmocucTeM M HMX pasHooOpa3ue. YPOBHH OpraHHW3alMi OHUOCHUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHW3MEHHBIM, MOMYJISIIIUOHHO- BHUIAOBOI,
AKOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOC(EPHBIN.

JdeMoHcTpanuu:

Tabmuipl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpraHU3aLUM>KUBON
IIPUPOABD.
O6opynoBanue: mojens Monekynsl JJTHK.

Tema 3. XuMu4ecKkuid COCTAB U CTPOEHUE KJIETKH.

XHMMHMYECKUH  COCTaB  KJIETKHM.  XHMHMYECKHE  JJIEMEHTBL:  MaKpOJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.
@yHKIMH BOABI U MUHEPAJIbHBIX BELIECTB B KieTKe. [loanep:kanne ocMOTHYECKOTrO
OanaHca.
benku. CoctaB M cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnMbleE M 3aMEHMMBIE AMHMHOKHUCIOTHI. AMHHOKHMCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbI O€IKOBOI MOJEKyNbl (MepBUYHAs, BTOPUYHAS, TPETHUYHAS M 4YETBEPTHUHAs
CTpyKTypa). XUMHYEeCKUe cBoicTBa OenkoB. bruonornueckue pyHKIMMU OEIKOB.

®epmeHThl — Oumonoruueckue katamuzaTopbl. CTpoeHue (epMeHTa: aKTHBHBIHM
LEeHTp, cyOcTpaTHas cneruduuHocTb. Kodepmentsl. Buramunsl. OTinnunst pepMeHTOB OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MoHOcaxapuibl (TJIIOK03a, pubo3a M J1€30KCUpu003a), Tucaxapuabl
(caxapo3a, J1aKT03a) M MoyiMcaxapusl (Kpaxmall, TIMKOTeH, LeNn03a). buonorndeckue
(YHKINU YTIIEBOJIOB.

Jlununel: Tpurnuuepuabl, pocoaunuabl, crepouisl. 'mapoduinbHo- rugpododHbIE
cBoiicTBa. buonornueckue QyHkiuu TunuaoB. CpaBHEHUEYTIEBOOB, OCIKOB U JTUIHI0B
KaK MCTOYHHUKOB SHEPTUHU.

Hyxnennoseie kucnorter: JJHK n PHK. Hykmeotuasl — MOHOMEpBI HyKIIEMHOBBIX
kuciot. Ctpoenne u pynkmuu JJHK. Ctpoenne n dynknum PHK. Bugsr PHK. ATO®:
CTpOeHUE U (QYHKIIHH.

[Murtonorus — Hayka o kieTke. Kinetounas Teopust — mpuMep B3auMOJIEHCTBUAUAECH
1 (aKkTOB B HAYYHOM MO3HAHUU. MeTO bl N3yUeHUS KIETKU.

Krnerka kak nenoctHas >xuBas cucrema. OOmue MpU3HAKU KJIETOK: 3aMKHYyTast
HapyxHass memOpana, Moisiekysibl JIHK kak reHeTwueckuil ammapart,CUCTeMa CHHTE3a
Oenka.



Tunsl kaeTok: sykapuoTudeckas U npokapuoruueckas. OCOOEHHOCTH CTPOCHMS
MpOKapuoOTHUYECKON KieTku. Kierounas crenka Oakrtepuii. CTpOCHHEIYKAPUOTUYECKOM
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHOMN KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpBl KIETOK — KIJIETOYHAs CTEHKA, IJINKOKAJIUKC, HUX
¢bynkuuun. Ilnazmatuueckas memOpana, e€ cBoiictBa m ¢yHkuuu. Lluroruasma u eé
opra"ouzsl. OnHomemMOpanHble opranouas! kiaetku: JIIC, annapat ['0ybKY, TM30COMBI.
IlonmyaBTOHOMHBIE OpraHOMIbl KIETKH: MHUTOXOHIApHUM, IutacTuabl. [IpoucxoxzacHue
MUTOXOHApUM M miactua. Bunel nnactua. HememOpaHHble OpraHouabl KIETKH:
pHOOCOMBI, KIETOUHBIH LEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTUKU. DYHKINUN OPraHOUIOB
KJIETKU. BrirtoueHus.

Snpo — perynsatopHblii neHTp kieTku. CtTpoeHue sijapa: sgepHas 000J0uKa,
KapuoILIa3Ma, XpOMATHH, SIAPBIILIKO. XpOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.
JlnarpaMMsl: «Pacnpenenenune XUMHYECKUX 3JIEMEHTOB B
HEXUBOUIIPUPOE», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B
KUBOU IIPUPOLIE».
Tabmuuel u cxemsl: «llepuonuueckass TabauIa XUMHYECKHUX 3IIEMEHTOBY,
«CTpoeHue MoJieKyJibl BOJbl», «bruocunTes 6enka», « CTpoeHue MOJIEKyJIbl OEIKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenne monekyss
AT®», «CTpoeHue syKapuoTHUECKON KIeTKn», «CTpOeHHE KUBOTHON KIIETKN»,
«CTpoeHue pacTuUTeNbHON KIETKN», «CTpoeHHEe NpPOKapUOTUYECKOW KIIETKHY,
«CTpoeHue sapa KIETKN», « Y TIEeBOIb», «JIumuas».
O6opynoBaHue: CBETOBOW  MHMKPOCKOI, 00OpyJOBaHME MJis MPOBEACHUSA
Ha0JII0/IeHNH, U3MEPEHNH, SKCIIEPUMEHTOB, MUKPOIPENapaTbl pacTUTENbHBIX, KUBOTHBIX
1 OaKTepuaIbHBIX KIETOK.

JlaGopaTopHbie M IPaKTHYeCKHEe PadoThI:
JIaGoparophnas padora Ne 1. «M3ydyeHne KaTaluTHYECKOM aKTMBHOCTH()EPMEHTOB
(Ha MMpUMEPC aMuJIa3bl UIINU KaTaJ'IaSBI)».

JIaGoparopHas pabota Ne 2. «3yueHue cTpoeHHs KIETOK PACTCHUN,)KUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE».

Tema 4. ’KKuszHeaeATeJIbHOCTh KJIETKH.

OOmeH BemiecTB, MM METa0OIM3M. ACCUMWIANMS (TUIacTUYECKHl oOMeH) u

TUCCUMUIISANIAA  (DHEpreTHYecKuid OOMEH) — JB€ CTOPOHBI €IMHOTO IIpoIecca
Metabonm3ma. Poilb 3aKOHOB COXpaHEHUS BEMIECTB M DHEPIMH B TMOHUMaHHUH
MeTaboIHu3Ma.

Tunsl oOmeHa BemiecTB: aBTOTPO(HBIN U rereporpodusiii. Ponb gepmeHTOB B
0oOMEHE BEIIeCTB M MPEBPAICHIH YHEPTHH B KIETKE.

®otocunte3. CeroBast U TeMHOBas (as3bl orocuntesa. Peakuuu ¢orocunTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3a IS KU3HU Ha 3emuie. BrnusHue



yCIOBUN cpeapl Ha (OTOCHMHTE3 M CIOCOOBI MOBBILIEHHUS €ro MNPOIYKTUBHOCTH Y

KYJIbTYPHBIX PACTEHUN.

XeMocHuHTe3. XeMOCHHTE3UpYIOolie OakTeprn. 3HaU€HUE XEMOCHHTE3a JIsl )KU3HU
Ha 3emiie.

OHepreTudeckuii oOMEH B KieTke. PaciienyieHue BELECTB, BbIACICHUE U
aKKyMYJIMpPOBAaHUE PHEPrUU B KJIETKE. JTambl dHepreTuyeckoro oOmeHa. ['nmukonus.
bpoxenne wu ero Buabsl. KuciopogHoe OKUCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxuciurensHoe dhochopuupoBanue. IPHEKTUBHOCTh YHEPTETUUECKOTO0 OOMEHa.

Peakiun matpuunoro cunresa. I'enernueckas nnpopmanus u JJHK. Peanuzanus
TeHETHYECKOH MH(pOpMaLuu B KieTke. [ eHeTHueckuii KoJ u ero cBoiicta. TpancKpUmIus
— wmartpuunbii cuHTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka. DTanbl TPaHCISALHH.
KoaupoBanue amunokucnot. Posb pubocom BOMocHHTE3€E OenKa.

Hexnerounsie ¢opmbl xu3HM — Bupychl. Mcropusi otkpeitust BupycoB (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI W >KU3HEHHOTO IIMKIJIa BHUPYCOB. bakrtepuodaru.
bonesnu pacrenuit, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc ummyHozaedummra
yenoBeka (BUY) — BozOynutens CIIM/a.

Ob6parnas TPaHCKPUIILIUS, peBepTasza u MHTErpasa.
[MpodunakTrkapacpocTpaHeHHUS BUPYCHBIX 3a00JICBaHUN.
JdeMoHcTpanMu:

[Toptpetsr: H. K. Konbiios, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunbl nutanusy, «Metabonuzm», «MHUTOXOHAPUIY,
«JHepreTuueckuii ooMen», «Xioporacty, «Porocunred», «Ctpoenue JIHK»,
«Ctpoenue u QyHKIHMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTHUecKuii Koay,
«Bupyce», «baktepuodarm», «Ctpoenne u xusHeHHbld nukin Bupyca CIIMJla,6akteprogaray,
«Penmuxanmsa JJHK».

O6opynoBanue: monenu-ammmkauun «Yasoenue JJHK u Tpanckpumnimsy,
«buocunTtes 6enkay, «CTpoeHHe KIETKN», MoJeNb cTpykTypbl JTHK.

Tema 5. PasMHoOKeHHE M HHAUBUIYAJIbHOE PAa3BUTHE OPTraHU3MOB.

KreTouHslil MKII, WM )KU3HEHHBIN UK kietku. MaTepdasza u mutos. [Ipoueccsl,
nporekaomue B uHTepdasze. Perumkamus — peaknus marpuuHoro cuHtesa JJHK.
Crtpoenune xpomMocoM. XpOMOCOMHBIA HA0Op — KapuOTHIL. JIUTUIOMAHBIN U TariouHbINA
XpoMOcOMHbIe HaOopbl. XpomaTuabl. lluTojmoruueckre OCHOBBI Pa3MHOXKEHHUS H
VHJIMBHUIyaJIbHOTO Pa3BUTHS OPTAaHU3MOB.

Henenne kietkn — Muto3. Cragum muto3a. [Iponeccsl, Mpoucxoaaniue Ha pa3HbIX
CTagusIX MUTO3a. BHOJIOrHUecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rudesb KIeTKH — aronTo3.

@®opMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe W mojoBoe. Buasl Gecronoro
Pa3MHOXKEHHs:  JIeJIEHWE  HAJBOE, IOYKOBAHME OJAHO- M  MHOTOKJIETOYHBIX,
CHOopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHHe. VICKycCTBEHHOE KIOHUPOBaHUE
OpPraHU3MOB, €T0 3HAYCHUE JJIs CEJICKIIUH.

[TonoBoe pazMHOKeHUE, €T0 OTIUYHS OT OECIIONIOTO.



Meiio3. Cragum Meios3a. Ilpoueccel, npoucxoasmue Ha CTagusix MeHosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buosiorndyeckuil cMbICI U 3HAYEHUE
Meno3a.

I'ameTorene3 — mpouecc o0pa30BaHMs MOJOBBIX KJIETOK Y *HUBOTHBIX. [looBble
AKeJIe3bl: CEMEHHUKHU U siMuHUKU. OOpa3oBaHUE M PAa3BUTHE IOJOBBIX KJIETOK — I'aMeT
(cmepmaTo3ouy, SHIEKIETKA) — cliepMarorene3 u oBoreHe3d. OCOOEHHOCTH CTPOCHUS
AWILIEKJIETOK U criepMaTo3ou0B. OmnonorBopenue. I[laprenorenes.

NupuBunyansHOE  pa3BUTHE (oHToOreHes). DOMOpHOHaNbHOE  pa3BHUTHE
(oMOpmorene3). Jrtambl 3MOPUOHATBHOTO PA3BUTUSA y TO3BOHOYHBIX IKHBOTHBIX:
napoOieHue, racTpyisnus, opraHoreHe3. IloctomOpuonanbHOe pasButue. Tumbl
NOCTAMOPHOHAIIBHOTO PAa3BUTHS: NpPsIMOE, HenpsAMoe (JIMYMHO4YHOE). BnusHue

Cpedpl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOXKIEHHBICYPOJICTBA.
Poct u passutue pacrennii. OHTOreHe3 BETKOBOI'O PACTEHMSI: CTPOCHUECEMEHH,
CTaJuu Pa3BUTHUA.

JdeMoHcTpanMu:

Tabmumpt u  cxembl: «®DOpMbI  pa3MHOXKEHHS  OpPraHU3MOB», «J[BoiHOe
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHU», «BeretaTMBHOE pa3MHOXKEHHE PACTCHUIN»,
«/enenne kierku Oakrepuit», «CTpOEHHE TMOJIOBBIX KIETOKY,

«Ctpoenne xpomocoMbl», «Knerounsiii nukny, «Pemmukanus IHK», «Mutosy,
«Meinos», «lIpsmoe n HenpsaMoe pa3BUTHEY, «l'aMETOreHe3 y MIIEKOIIUTAIOINUX U YEJIOBEKA,
«OCHOBHBIE CTaJ11 OHTOTEHE3a.

Ob6opynoBanue: MHUKPOCKOIIL, MHUKpOIIpenaparsl «CnepMarTo30m,1bl
MJIEKOITUTAOIIETO, « SIHIEeKIIeTKa MIEKOITUTAIOMIET0», « KaproKuHe3 B KJIETKaX KOpeIlKa
JIyKa», MarHuTHas Mojenb-ammiukanus «Jlenenne xnetkw», moaens JHK, monens
MeTadazHON XPOMOCOMBI.

JlabopaTopHbie M IPpaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «HabrofeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIYKa Ha TOTOBBIX MUKpOIIpCIaparax».
Jlaboparopnas pabora Ne 4. «lM3ydeHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HacjaeacTBeHHOCTH M H3MEHYHUBOCTD OpraHMu3mMoB.

[Ipenmer u 3amaun reHeTtuku. Mcropus pa3sBUTHS TNeHETHKHU. POib LUTOIOrMU U
SMOPHUOIIOTUH B CTAHOBJICHUU TEHETUKH. BKIaa pocCHUCKHUX U 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETHKW. MeTonbl TEeHETHKH (THOPUIOJOTHYECKHUH, ITMTOTCHETHYCCKUH,
MOJICKYJISIpHO-TeHeTHUeCKui). (OCHOBHBIE TE€HETHYECKHE TOHATHSA. | eHeThueckas
CHUMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKPELIMBAHUU.

3aKOHOMEPHOCTH HAaclIeIOBaHUs NPHU3HAKOB, YycTaHoBIeHHble [. Menaenem.
MonoruOpuaHOoe CKpenmBanue. 3aKOH €IMHO-00pa3usi THOPHUIOB MEPBOTO TOKOJICHHS.
[IpaBuio noMuHUpOBaHUA. 3aKOH PACIICIUICHUSI TMPHU3HAKOB. [ MIIOTE3a YUCTOTHI raMeT.
[TonHOE M HEMOJIHOE JOMUHUPOBAHHUE.



JuruOpuaHoe CKpeuuBaHUE. 3aKOH HE3aBHCHMOTO HACJICIOBAaHUS IPHU3HAKOB.
[{uToreHeTM4YeCKHE  OCHOBBI  JWTHOPHUIHOTO  CKPEUIUMBaHUSA.  AHaIM3HpYIOIce
ckpenuBanue. Mcronb30BaHWE aHATU3UPYIOLIETO CKPEUIMBAHUS ISl ONPEIACICHUS
TeHOTHUIIa 0COOU.

CueruieHHOe HaclieoBaHuWe Tpu3HakoB. Pabora T. Moprana mo CHEIUICHHOMY
HacJe0BaHUIO TeHoB. HapyIieHue clerienusi TeHOB B pe3yjibTaTe KPOCCUHTOBEpA.

XpoMOCOMHasi TEOpUS HACJIEICTBEHHOCTU. | eHeTuUeCKe KapThl.

I'enernka nosa. XpOMOCOMHOE OINpefelieHue I1oia. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['oMoraMeTHsle U rereporaMeTHble opraHu3mel. HaciienoBaHuenpu3HaKoB,
CLICTUIEHHBIX C IOJIOM.

N3meHunBoCTh. Bubl MI3MEHUMBOCTH: HEHACIIECTBEHHAs U HacjencTBeHHas. Pob
cCpeapl B HEHACIEICTBEHHOH W3MEHYMBOCTU. XAapaKTEPUCTHKA MOIUPUKAIIMOHHON
U3MEHUYMBOCTH. BapnanmoHHbIN pal 1 BapuanMoHHas kpusas.Hopma peakiuu npusHaka.
KonnuecTBeHHble M KadyeCTBEHHBIE IPU3HAKM M HUX HoOpMma peakuuu. CBolicTBa
MOTU(UKATMOHHONW N3MEHUYUBOCTH.

HacnencrBennas, wiM reHoTUNMYecKas, HW3MeH4YMBOCTh. KomOuHaTtuBHAs
M3MEHYUBOCTb. Melo3 U MOJIOBOM HPOLECC — OCHOBA KOMOMHATUBHOW M3MEHUYMBOCTH.
MyranuonHass u3MeH4MBOCTh. Kiaccudukanuss MyTanuil: TIeHHblE, XPOMOCOMHBIE,
reHomMHble. Yactora ¥ NOpuuMHBl MyTauuil. MpyTtarennsle  (akTopel.  3aKoH
FOMOJIOTHYECKHX PSOB B HaciaeACTBEHHOM n3MeHunsocty H. 1. BaBuiosa.

BuesinepHast HacieICTBEHHOCTh U U3MEHUYHUBOCTD.

I'eneruka uenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKU YEJIOBEKA:
IeHEANIOTHYEeCKUN, OJIM3HEIOBbIM, LUTOreHETHYECKUH, OMOXUMHUYECKUH, MOJIEKYIISPHO-
reHeTnueckuii. COBpeMEHHOE ONPEEICHNE TE€HOTHIA: IIOJTHOTEHOMHOE CEKBEHUPOBAHME,
TEHOTUIIMPOBaHWE, B TOM uyucie ¢ nomombto [II{P-anamusza. HacneactBeHHbie
3a00cBaHMs  dYeJIoBEKa: TIEeHHBIe  OoJie3HH, OOJie3HM ¢  HacCJEJACTBEHHOU
IPEIPACHOI0KEHHOCTbIO, XPOMOCOMHBbIE Oonie3Hu. CoMaTHUeCKHe M TE€HEpaTUBHBIE
myTtaiuu. CTBOJNOBBIE KJI€TKU. [IpuHIMITEI 310poBOro oOpa3a JKM3HHU, JUArHOCTHKH,
npopUIakKTUKM W JIeYEHUS  TEeHEeTHYecKuX Oone3Hed.  Meauko-reHeTnyeckoe
KOHCYJIbTUPOBaHUE. 3HAUEHHE MEAMIIMHCKOW T'€HETUKU B MPEAOTBPAILEHUU U JICUCHUH
TeHETHYECKUX 3a00JIeBaHU YeIoBeKa.

JdeMoHcTpanum:

IToptpersr: I'. Menpnens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B.
Tumodees-Peconckuii, H. 1. BaBuios.
Tabmumpr 1 cxembl: «MOHOTHOPHIHOE CKpPEIIMBAaHWE W €ro IUTOTCHETHYEeCKas
OCHOBa», «3aKOH pacCLICIUICHUs U €ro IUTOreHETUYecKas: OCHOBa», «3aKOH YHCTOTBI
ramer», «IurnopuaHoe ckpeuuBaHue»,
«lluTonornyeckue  OCHOBBI  AWUTHOPUAHOTO  CKpEIIMBaHUs»,  «Meio3»,
«B3auMoznencTBue ajeNbHBIX TEHOB», «l'€HeTMYeCKHe KapThl PACTEHHI,
’KMBOTHBIX W 4eJloBeKay, «[ eHeTnka momna», «3aKOHOMEPHOCTH HACIEAOBaHMS, CIETUIEHHOTO C
nojom», «KapnoTumsl 4enoBeka 1 )KMBOTHBIX», «Buabl H3MEeHUUBOCTHY, «MoupuKaimoHHas
U3MEHYMBOCTbY, «HacnenoBanue pesyc- pakropar, «I'eHeTuka rpynn kpou», « MyTalnuoHHas
U3MEHYUBOCTBY.



O6opynoBaHue: MO/IETTU-aNTTUKALUN «MonorubpuaHoe CKpEILMBAHUEY,
«Hemnonnoe JOMUHUPOBAHUEY, «Jlurubpuanoe CKpEIlUBaHUEY, «IlIepekpéct

XpPOMOCOMY», MHUKPOCKOII u Mukponpemnapar «/lpozodpuna» (Hopma, MyTauuu
(bopMBbI KpBUIbEB U OKPACKH Teja), repbapuii «['opox moceBHOIM».

JlaGopaTopHble U MpaKkTHYecKue padoThI:

JlaGopaTopHas pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIHOTO U
TUTHOPHUIHOTO CKPEITUBAHUS Y APO30(HIIBI Ha TOTOBBIX MHKPOIPEIapaTaxy.

JlaboparopHas padora Ne 6. «3yuenne Moau(pUKAITMOHHON U3MEHUNBOCTH,
MOCTPOCHHE BAPUAIMOHHOTO PsiJia U BAPUAITMOHHOW KPUBOIY.

JlaGopaTopHas pabota Ne 7. «AHanu3 MyTanuid y Apo30(uiIbl HA TOTOBBIX
MUKpOTIpenaparax».

[TpakTuyeckas pabora Ne 2. «CocraBieHue U aHaIu3

POJIOCIIOBHBIXUCIIOBEKAY.

Tema /. Cesiexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHHUE celeKIuu U Jomectukanus. Yuyenue H. 1.
BaBwioBa 0 1EHTpax NPOMCXOXKJIEHUS U MHOroo0Opasus KyJbTYpHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbl celeKUUu. MaccoBblii UM MHAMBUAYAIbHBIA OTOOpPHI B
CeJIGKIIMM pacTeHHH U KUBOTHbIX. OueHka 3Kcreppepa. biaM3KopoJacTBEHHOE
CKpelrBanue — MHOpuAUHr. Yucras nuaus. CKpellMBaHue YUCThIX JUHUHM. ['ereposuc,
wi rubpugHas cuia. HepoiacTBeHHoe cKpelinmBaHue — ayTOpuauHr. OtaanéHHas
ruOpuau3anyst U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M IMOJIyde€HHe MOJIUILIONIOB.
JlocTuKeHUsl CeNeKIUN PacTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. [ eHHas MH)KEHepHs. DTanbl CO3TaHMs
pexomOuHanTHOU JIHK 1 Tpancrennsix opranusmoB. Kietounas uaxkenepusi. Kinerounsle
KYJbTYPBI. MUKpOKIIOHAJIBHOE pa3MHOXKXEHHE pacTeHHH. Kionnposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX ~ OPraHU3MOB. OKOJOTUYECKHE U
studeckue rnpodnemsl. MO — renetnyecku MoAU(GUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. N1. Basunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®./BaHoB.

Tabmuupbl U cxembl: KapTa «L{eHTpBl MPOMCXOXKAEHUS U MHOTr0o0pa3us KyJIbTYPHBIX
pacteHni», «I[lopoap! foMalIHUX KUBOTHBIX», «CopTa KylIbTYPHBIX pacTeHHI», «OTnanéHHas
rubpuanzamusny», «Padboter akanemuka M. @. Banosay,

«[lomunnonnus», «OO0beKkTbl OuoTEexHOJIOTUNY, «KileTouHble KyNbTypbl U KIOHUPOBAaHUEY,
«KoHcTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MYJSDKUA IUIOJIOB M KOPHEIUIOAOB JMKHMX (OPM U KYJIBTYPHBIX

COpPTOB pacTeHwuii, repdbapuii «CenbCKOX03IMCTBEHHBIE PACTECHUS.

JlabopaTopHble M NpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTH)KEHUS CENIEKIIMM PAaCTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOMCIIBITATENbHBIN yYacTOK, B TEIUIMYHOE
XO03SICTBO, J1a00PaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA).



11 KITACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpennochuIKu BOSHUKHOBEHHS 3BOJIOLMOHHON TEOPUHU. DBOJIIOLMUOHHASITEOPUS U
e€ MecTo B Onosiornu. BiausiHue sBOMIOIMOHHOI TeOpUr Ha pa3BUTHE OMOJIOTUU U IPYTHX
HayK.

CugerensctBa  3Bomouuu.  [laneoHTONMOTMYECKHE:  MOCIEI0BATEIBHOCTD
MOSIBIICHUSI BUAOB B  MAJCOHTOJIOTMYECKOH  JIETONHCH, MEpeXOAHble  (OPMBIL
Bbuoreorpaduyeckue: cxoncTBo U paznuyne ¢payH u Gpaop MaTepuKOB U OCTPOBOB.

DOMOpHONOTHYecKHe: CXOACTBA U pa3inyusl SMOPHOHOB pa3HbIX BHUJIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTUYHbBIC,  AHAJIOTMYHBIE,
PYOMMEHTapHbIE OpraHbl, aTaBU3MbL.  MOJEKYyISIPHO-OMOXMMHYECKHE:  CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH 1 OCHOBHBIX META00JIMYECKHUX MTyTEH Y BCEX OPraHU3MOB.

OpomrormonHas Teopust Y. Jlapsuna. [Ipeanochuiki BOSHUKHOBEHUS JapBUHU3MA.
JIBUKyIye CHIIbI 3BOJIOLMK BHAOB 1O JlapBuHy (M30BITOUHOE pPAa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCOB, HeOMpeaenEéHHass N3MEHYHBOCTh, O0pb0a 3a CyIIeCTBOBAHNUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast teopusi 3Bomtonuu (CTD) u e€ OCHOBHBIE MOJOKEHUS.

MuxkposBosrorus. [lomynsius Kak equHUIA BUIa U SBOTIOIIH.

JIBrokyue cuisl ((hakTOphl) HIBOJIIOIMU BUIOB B pUpoie. MyTallmOHHBIN MPOIIECC
Y KOMOMHATHBHAs U3MEHUMBOCTD. [lomynsannonnsie BOIHBI U apei¢ reHoB. V3omsanus u
MUTpaIus.

EcrecTBeHHbI 0TOOp — HampaBisiomuid ¢GakTop 3BoJOLIUU. POPMBI €CTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh  OPraHW3MOB  KaK  pe3ysbTaT dJBOMIONMU.  [Ipumepsr
pUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(O3bl U UANO0-aAANTALHH.

Bun u Bunoo6pazosanue. Kpurepuun Buna. OcHOBHBIE (OPMBI BUA000Pa30BaHUS:
reorpaguuecKoe, IKOIOrHIeCcKOe.

MaxkposBomtorusi.  DPopmbl  3BOMIOIMM:  QuUIETHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas, napauienstas. HeoOpatumocTs 3BOIONNY.

[TponcxoxnaeHue  OT  HeCNEUUAIW3UPOBAaHHBIX  MpenkoB.  IIporpeccupytomas
crienuanu3anys. AJaNTHBHAS paaHaIus.

JdeMoHcTpanuu:

[Hoptpersr: K. Jlunnen, XK. b. Jlamapk, Y. Hlapsun, B. O. Kosanesckuii, K.M.
Bbap, 2. I'ekkenb, . Mromep, A. H. CeBepiios.

Tabmuipl 1 cxembl: «Pa3BuTHe opraHmdyeckoro mMupa Ha 3emiie», «3apoJibIIn
MMO3BOHOYHBIX JKHBOTHBIX», «Apxeontepukc», «PopMbel 00pbOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHBIN 0TOOPY», «MHOroOOpa3ue COPTOB PACTCHHIN,

«MHoroobpazue mMopox JKUBOTHbIX», «llomymsuumy, «MyTalMoHHas W3MEHYMBOCTDHY,
«Apomopdo3sl», «Manoamantammmn», «OOmmas gereHepanus»,

«/IBmwxymue cunbl sBomonun», «Kapra-cxema wapmpyra mytemectBus Y. JlapBuHay,
«bopbba 3a cymecrtBoBaHue», «IIpHUCIIOCOOIEHHOCTh OpPraHU3MOBY,

«I"eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHUECKOE BUA000Pa30BAHHEY.



O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpacku, Habop
IJIOJIOB U ceMsiH, KoJuteKnusi «[Ipumepbl 3aluTHBIX MPHCIIOCOONICHUN Y JKMBOTHBIX),
Mozenb «OCHOBHBIC HAINPABICHUS IBOJIOLUNY», OOBEMHAS MOJENb

«CTpoeHue roloBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Kosekuus «DopMbl COXpaHHOCTU MCKOMAeMbIX
JKUBOTHBIX M pacTeHui», moxaenb anmukauus «llepekpéct xpomocom», BiaKHBIE
npemapatel «PasButre  HacekoMoro»,  «Pa3BHTHE JSATYIIKK», MHKpOIpernapar
«JIpo3oduna» (Hopma, MyTanuu (GOPMbI KPBLIILEB U OKPACKH TEJIA).

JlabopaTopHble M NpaKTH4YeCKHE PA0OTHI:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHAOB 1O MOPHOIOTHIECKOMY
KPUTEPHION.

Jlabopatopuas pabora Ne 2. «Omnmcanue mpUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHNE U pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble MpEACTaBICHUS O 3apOXKACHMM KU3HU. HayuyHbple runoresbl
BO3HUKHOBEHHUS XU3HU Ha 3emuie: abuoreHe3 U maHcrnepMus. XUMHUYECKas IBOJIIOLIMSL.
AOGHOTeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHWYECKUX. DKCIIEPUMEHTAIBHOE
MOJITBEPXKIEHUE XUMUUECKOH 3BotonU. HayanbHble 3Tarbl OMOJIOTHYECKON 3BOIIOIHH.
I'unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
pOTOKJIETKH. I1epBrie KneTkn u ux sBosmonusa. PopMUPOBAHNE OCHOBHBIX IPYIII KUBBIX
OpraHU3MOB.

PasButne xm3Hm Ha 3emsie mo 3pam u nepuoaaMm. Karapxel. Apxelickas H
npotepo3oiickas 3pel. [laneosoiickas 3pa U €€ mepuoabl: KeMOPUICKUM, OpJOBUKCKUH,
CUJIYpUIMCKH, IEBOHCKUI, KAMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o3oiickas 3pa U €€ IepuoAbl: TPUACOBBIM, IOPCKUM, MenoBoi. KaliHo3oMcKast

9pa U €€ MEPUOMBI: MAJICOrC€HOBBIM, HEOI€HOBBIN,

AHTPOIOT€HOBBIM.

XapakTepucTuka KiIMMaTa M TeoJIOTUYECKUX ImporeccoB. OCHOBHBIE 3Tallbl
9BOJIIOLIMM PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMop(03bl y pacTeHUI U KUBOTHBIX.
[TosiBeHne, pacuBeT U BBIMUPAHHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOoro Mupa Kak OTpakeHue 5SBOMonuU. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.

OBOJIIONIMS YeNOBEKAa. AHTPONOJIOTHA Kak Hayka. Pa3BuTue mnpencTaBlIeHHH O
MIPOUCXOXKACHUM 4YesloBeKa. MeToapl M3ydeHHsl aHTpororesesa. CXoacTBa M pasivyuus
YeJI0BEKA U JKUBOTHBIX. CUCTEMAaTUYECKOE MTOJIOKEHHUE YETIOBEKA.

JiBmwxyuue cuibl ((hakTopel) aHTpororenesza. HaciencTBeHHass U3SMEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIecTBeHHBIH 00pa3 >KW3HW, W3TOTOBJIICHHE OpPYIUN Tpyaa,
MBIIUIEHHE, PEYb.

OcCHOBHBIE CTaguM M BETBU SBOJIOLHMH YEJIOBEKA: aBCTPAJONUTEKH, UYenoBek
yMenslid, YenoBek npsaMoxonsanui, YenoBek HeaHAEpPTaIbCKHM, YenoBek pa3yMHBIN.
Haxonky umckomaembIX OCTaTKOB, BpeMsl CYyIIECTBOBaHUS, O0JIaCTh paclpOCTpaHEHMs,
00BEM TOJIOBHOT'O MO3Tra, 00pa3 KU3HHU, OpYyAus.



UYenoseueckne packl. OCHOBHBIC OOJBIINE pachl: €BpOIECOUHAs (eBpa3uiicKas),
HErpo-aBCTpAIONIHAS (PKBATOpHUATbHAS), MOHTOJIOMAHAS (a3MAaTCKO-aMEPUKAHCKAs).
UepTsl MPUCTOCOOIEHHOCTH TMPEACTABUTEICH UEIOBEYECKUX pac K  YCIOBHSM
cymiectBoBanus. EnuHCTBO uenoBeveckux pac.Kputrka pacuzma.

JdemMoHcTpanmm:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, Y./lapBuH.

Tabauupl u cxembl: «Bo3nukHoBenne COMHEYHON cUCTEMbD», «Pa3BUTHE
OpraHUYeCKOIo MHUpPay, «PacturenpHas KJIETKa», «KuBoTtHas

KJIETKa»,

«IIpokapuoTuueckas kierka», «COBpEeMEHHas cHUCTEMa OPraHU4YEeCKOro MHpay,
«CpaBHEeHHE aHATOMUYECKHMX YEPT CTPOCHHUS 4YEJIOBEKa M 4YelOBEKOOOpa3HBIX 00€3bsH»,
«OCHOBHBIE MECTa MAJCOHTOJOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHenmne moan», «lpeBHue moaw», «llepBbie coBpeMeHHbIE MH0aM», «UenoBeueckue
pacsD».

O6opynoBanne: MyJspku «[IporcxoxacHrue demoBeka» (OIOCTBI aBCTPATIONHUTEKA,
MIUTEKaHTPOIla, HEeaHJepTalblla, KPOMaHbOHIIA), CJIEHNKU WIM H300paKeHHs] KaMEHHBIX
OpyOWii  TepBOOBITHOTO  4YenoBeKa  (KaMHH-YOMIEpHl,  pyOmia,  ckpebia),
reoxpoHojoruyeckass Tabnuna, KoJuleKius «DopMbl COXPAaHHOCTH HMCKOMAEeMbIX
KUBOTHBIX U PACTECHUI.

JlabopaTopHbie M IPaKTHYeCKHUEe PadoThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHne HCKOMAaEeMbIX OCTATKOB pAcCTECHUW U
YKUBOTHBIX B KOJIJIEKIIMSIX).

DKCKypeust « IBOIIONNS OPTaHUYECKOT0 MUApa Ha 3eMiie» (B €CTECTBEHHO- HAYYHBIH
WJTU KpaeBeTIECKUN My3ei).

Tema 3. OpranusmMsl 4 OKpY:KawIIas cpeaa.

OKojorus Kak Hayka. 3aJadd M pasfesbl dKOJIOTMH. MeToabl SKOJIOTMYECKHX
UCCIIEIOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0o0WTaHUS OpraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIHAasA, IOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Okonornyeckue  (akropel.  Krnaccudukaums — sKosorndeckux  (akTOpOB:
abnoTnyeckue, OMOTUYECKHE U aHTPONOTreHHbIe. JlelicTBUE SKOJOTHUECKUX (PakTOpPOB Ha
OpraHHU3MBI.

AbGuotnyeckue (akToOpbl: CBET, TeMIlepaTrypa, BIAXHOCTh. DOTONEpUOaN3M.
ITpucnocobnenus opraHu3MoOB K JeHCTBHIO aOmoTHdeckux ¢aktopoB. buonornueckue
PHUTMBI.

buotnueckue ¢aktopsl. Buiael OMOTHYECKMX B3aMMOJAEHCTBHM: KOHKYPEHIIHS,
XMITHUYECTBO, cuMOMO3 u ero Qopmel. IlapasuTusm, Koomepamusi, MyTyaJlu3M,
KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEHTpain3M. 3HaUeHHe
OMOTHMYECKMX B3aWMOJEUCTBUN JJIsl CYyIIECTBOBAHUS OPraHU3MOB B IPHUPOJIHBIX
COO00IIIeCTBAX.



OKOJIOTHYECKHE XapPaKTCPUCTHUKU ITOIYJIAINH. OcHOBHEBIE IMMOKAa3aTCIIUIIONY AN
YUCJICHHOCTD, INIOTHOCTb, POXIAACMOCTb, CMCPTHOCTH, IPUPOCT, MHUI'PALIUA. I[I/IHaMI/IKa
YU CJIICHHOCTHU IOITYJIAIIUHU U et peryjsnus.

JdemMoHcTpanmm:

[optpetsi: A. I'ymbonsar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl n cxemsl: kaprta «lIpupoanbie 30HBI 3emum», «Cpelnpl OOUTaHMS
opranusMoBy, «Poronepuoausmy», «llomyasuuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
HOMYJIAUUY UH(PY30pUH-TYhenbkuy, «[IummeBbie nenm».

JlabopaTopHbie M IPaKTHYeCKHEe PadoThI:

JlaboparopHast padora Ne 3. «Mopdonoruveckre 0COOEHHOCTH PACTECHUI M3Pa3HBIX
MeCT OOUTAHUAY.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha POCT U Pa3BUTHE YEPEHKOBKOJICYCa.

[Tpaktuyeckas padora Ne 2. «IToacué€T mIOTHOCTH MOMYJISIMNA Pa3HBIX BUOB
pacTeHuin».

Tema 4. Coo011ecTBa M IKOJOrHYEeCKHUE CUCTEMBI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OuOIlEHO3a: BHJOBas,
IIPOCTpaHCTBEHHas, Tpoduueckas (nuuiesast). Buab-nomunantsl. CBsi3u B OMoLIEHO3E.

Dkosornyeckue cuctemsl (3kocucteMsl). [TonsTHE 00 SKOCHCTEME 1 OHOT€OIICHO3E.
q)}IHKIII/IOHaJILHI)Ie KOMITOHCHTBI 3KOCHUCTCMBIL: MPOAYUCHTEI,

KOHCYMEHTBI, peiylieHTbl. KpyroBopoT BelecTB 1 MOTOK 3HEpruu B s3kocucteme. Tpoduueckue
(nuiieBble) ypoBHU 3KocucTeMbl. [TumeBbie nienu 1 cetu. OCHOBHBIE TOKA3aTENIN 3KOCUCTEMBI:
O6uomacca, MPOAYKIHA. DKOJIOTHYECKHE MUPAMUIbL: HPOIYKIUH, YHUCIEHHOCTH, OMOMACCHI.
CBOICTBa HKOCHCTEM: YCTOWIHBOCTD, CAMOPETYJISIIHS, pa3BuThe. CyKIIECCHS.
[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO WM
IIMPOKOJIMCTBEHHOTO JIeca.
AHTpONOTeHHbIE  HKOCUCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCHUCTEMBI.
Bbuonorundeckoe u Xx03s1iicTBEHHOE 3HAUE€HHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpa3zue kak akrop ycroitunBoctu 3xocucteM. CoxpaHeHue OMOIOTHIEeCKOro
pa3zHooOpasus Ha 3emiie.
Yuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa Ouocdepsl.
XKusoe BemiectBo u ero GpyHkunnu. OcodeHHOCTH OUOoCcEpPHI KaK IN100aTbHON 9KOCUCTEMBI.
Jlunamuueckoe paBHOBECHE U oOpaTHas CBsI3b B Onocdepe.
KpyroBopoTsI BeliecTB 1 OMOr€0XUMHUECKUE [IUKIIBI AJIEMEHTOB (yTIiiepo/a, a30Ta).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.
UenoseuecTBo B Omocdepe 3emiin. AHTPONIOTEHHBIE H3MEHEHUs B bnocdepe.
['moGanbHbIe KOIOrHYECKHE TPOOIEMBI.
Cocy1ecTBoBaHME TPUPOABI U YenoBedyecTBa. CoxpaHeHHne OMOpa3HOOOpa3ns Kak
OCHOBa ycToWuMBOCTU Onocdepbl. OCHOBAa pallMOHAIBHOTO YIPABIEHUS NMPUPOIHBIMU
pecypcamu M UX UCTOIb30BaHue. JlocTikeHUs: OMOJIOTHH U OXpaHa IMIPHPO/IBL.

JdemMmoHcTpanum:
[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanackuid.



Tabmuubl u cxemsl: «IlumeBbie 1enu», «bUOIEHO3: COCTaB M CTPYKTYypay,
«IIpuponusie coobmecTtBa», «llenmu nuTaHus», «OKOJOTHUYECKAs MUPAMUAAY,
«buocdepa n yenoBek», «IKocucTeMa MIUPOKOIUCTBEHHOIO Jecay, « JKOCHCTEMa XBOWHOIO
necay», «buoneno3 Bogoéma», «ArpoueHos», «lIpumepHbple aHTPONOreHHbIE BO3AECHCTBUS Ha
npupoay», «BakHeHline MCTOYHUKY 3arpsi3HEHMsI BO3[yXa U TPYHTOBBIX Box», «llouBa —
Ba)XHEHIIass cocTaBisromas Ouocdepb», «PakTopsl Aerpaganuud 1ouBy, «llapHUKOBBIHA
apdexT», «PaKkTopsl PaIMOAKTUBHOTO 3arpsi3HeHHs  Ouocdeprl», «OOmas CTpyKTypa
ouocheps»,

«Pacnipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepona B 6uocheper», «KpyroBopor azora B Ipupoae».

Ob6opynoBanue: Mojenb-anmiuKanus « Tunuunbeie OMOLEHO3BD», TepOapuii
«PactutenbHble  cooluiecTBa», Koiekuuu «buonenos», «Bpenutenun — BakHeHmmx
CENIbCKOXO3SUCTBEHHBIX KYJIbTYyp», TepOapuu W KOJUICKIUH pPACTeHWA W JKUBOTHBIX,
NPUHAIISKANINE K Pa3HBIM SKOJIOTHYECKUM TpYyIMIIaM OJHOTO BHJA,

KpacHas xkHura Poccuiickoit ~ @enepanuu, u300paxeHUs
OXpaHsIEMBbIX BHUJOBPAaCTCHUM U KUBOTHBIX.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUsA ITPOI'PAMMBLI 11O
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBnuBaroTcsl TpeOOBaHUS K pe3ybTaTaM OCBOCHHS
o0yyaroIMMHUCs ~ MporpamMm  cpegHero  oOmiero  oOpa3oBaHUs:  JMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHUs mpeaMera «buosorus»
BBIJIEJICHBI CJIEAYIOLIUE COCTABISIOLIME: OCO3HAHHWE OOYYaloIIMMHUCA POCCUHCKON
IPAKJAHCKOW HMJIEHTHYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPEICIIEHUI0, HAaJIMYUe MOTHUBAIMM K OOyuUeHHIO OHOJIOTHH, IIeJIeHANpaBlIeHHOE
pa3BUTHE BHYTPEHHUX YOEKJECHUH JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAJAULIUNA pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
oOyJaroluxcsit pyKOBOJICTBOBAaTbCS B CBOEH JESATENHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, TPHUCYIIMMH CHUCTeMe OHOJIOTMYECKOro oOpa3oBaHUs, HalU4ue
HKOJIOTUYECKOT0 IPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIEIM U CTPOUTH >KU3HEHHBIE
TIJIAHBI.

JIn4HOCTHBIE pPE3yNbTAaTBl OCBOECHUS IIpeaMeTra «buoylorusy» IOCTUraroTCs B
€IMHCTBE Y4eOHON U BOCIIUTATEIbHOMN JAEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCUMCKMMH COLUOKYJIBTYPHBIMU, HMCTOPUYECKMMM M JTyXOBHO- HPaBCTBEHHBIMU
LEHHOCTSIMM, IPHUHATBIMH B OOLIECTBE MpaBWJIaMHM ¥ HOPMAMU TOBEACHUS U
CIOCOOCTBYIOT MpOLIeccaM CaMOIIO3HAHMsI, CAMOBOCIIUTAHUS U CaMOPa3BUTHUSA, Pa3BUTHUSA



BHYTPEHHEH MNO3ULUU JINYHOCTH, MAaTPUOTHU3MA, yBAXKEHUS K 3aKOHY M IPaBOMOPAIKY,
YeJIOBEKY TpyJa U CTapIIeMy IMOKOJCHHIO, B3aMMHOTO YBa)KEHUS, OEPEKHOTO OTHOIICHUS
K KyJIbTYpPHOMY HACJICIHIO W TpaAuLUsAM MHOIOHALIMOHAIBHOIO Haponxa Poccuiickoin
®enepanuu, NpUPOJIE U OKPYIKAIOIIEH cpene.

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHUS ydeOHOro mnpeamera «bHOJIOTUS» HOIKHBI
OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYyYaroIUXcs  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW TTO3UIMEH TMYHOCTH, CUCTEMOUN [ICHHOCTHBIXOPUCHTAIIHUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPATUIMOHHBIM HEHHOCTAM
POCCHUICKOrO OOIIEeCTBa, PACHIMPEHUE >KU3HEHHOTO OIBbITA U ONbITAa JEATEIHHOCTH B
IIPOLIECCE pealn3allid OCHOBHBIX HAIIPaBICHUM BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTH:

¢ I'PAKAAHCKOIO BOCIIUTAHUSA:
C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3HMIMU OOYYaroIIerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JICHA POCCHHCKOTO O0IIECTRA,;

OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IPaB U OOS3aHHOCTEW, yBa)KEHUE 3aKOHA U
[IPaBOIOPAIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUYECKOM AESITEILHOCTHU IIPU CO3/IaHUU yUE€OHBIX IPOEKTOB,

pelIeHnH y4eOHBIX M [T03HABATENIbHBIX 33124, BBINOJIHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;
CIOCOOHOCTh OMNPEAENATh COOCTBEHHYIO MO3MIMIO IO OTHOUICHUIO K SBJICHHSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JICHCTBUSX HEOOXOAWMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JII0JIEH € pa3HBIMU YOEXKAECHUSAMH, KyJIbTYPHBIMH LIEHHOCTSMHU U COLIUAIBHBIM
MIOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHMS yUEOHBIX,
ITIO3HABATEJIBHBIX M MCCIIEIOBATEIbCKUX 337a4, YBa)KMTEJIBHOI'O OTHOIIEHUS! K MHEHHIO
OIMTOHEHTOB MPU 00CY>KACHNUHU CIIOPHBIX BOIIPOCOBOMOJIOTHUECKOTO COJIEPKaHMS;

TOTOBHOCTB K FYMaHHTapHOﬁ u BOJ'IOHTépCKOfI ACATCIIbHOCTH,

¢ NMATPUOTHYECCKOIO BOCIMTAHUA:

Cc(OPMHPOBAHHOCTh POCCUHCKON TPaKTAHCKOM HAEHTUYHOCTH, MATPUOTU3MA,
YBa)XEHHs K CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH nepen PoauHoM, ropaoctu 3a
CBOM Kpal, cBOWO PoauHy, CBOMl SA3bIK M  KYJbTYpy, MPOIUIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJILHOTO Hapoa Poccuwy;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUI0 W MaMSITHUKAM TPUPOJIBI,
JocTHXREHUSIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE U pPa3BUTHE
OMOJIOTMH, TTOHUMAHUS 3HAYEHUS OMOJIOTMU B MO3HAHWU 3aKOHOB NPUPOIBI, B YKU3HU
YeJI0BEKa U COBPEMEHHOI0 O0IIECTBa;

uaelHas yOexIEHHOCTh, TOTOBHOCTh K CHyXeHMI0O U 3ammure OTteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

¢ JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUS:
OCO3HaHHUE IyXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapoia; CPOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TOBE/ICHUS;



CHOCOGHOCTL OICHUBAThL CUTyallUl0O W HOPHUHUMATL OCO3HAHHBIC PCIICHUA,
OPHUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U LICHHOCTH,
OCO3HaHUE JINYHOTO BKJIJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIIET0; OTBETCTBEHHOE
OTHOIIIEHNE K CBOMM POIUTEISIM, CO3/IaHUIO0 CEMbHU Ha OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMEHHON KM3HU B COOTBETCTBUH C TPAJAMIIUSIMHU HAPOJIOB
Poccuu;

® 3CTETHYECCKOIO BOCIIMTAHUSA
ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas O3CTETHKY ObITa, HAay4yHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUH;

IIOHMMAaHHUEC OJSMOIIMOHAJIBHOI'O B03H€I>'ICTBI/IH JKHBOM NpupoAbl H eé LOEHHOCTH,
T'OTOBHOCTH K CaMOBBIPa’>XCHUIO B PAa3HBIX BUAAaX MCKYCCTBa, CTPEMIICHUEC
IMPOSABJIATH KaUCCTBA TBOp‘-IGCKOfI JIMYHOCTH,

e (pU3NYECKOr0 BOCIUTAHUA, POPMUPOBAHUSA KYJIbTYPbI

3A0POBbA UOIMOIIMOHAJIBHOI'O 6J13FOH0quﬂﬂ!

NIOHMMaHWE M pealin3alus 30pOBOro U Oe3omacHoro obpasza >XKM3HM (310pOBOE
NUTAaHUE, COOJIIOJICHHE TUIMEHUYECKUX MpaBWI M HOPM, CcOAJlaHCUPOBAHHBIA pEXUM
3aHATHH U OTABIXA, peryyspHas (pu3ndecKkast akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIICHUS KCOOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

[IOHMMaHHE LIEHHOCTU MPaBUJ MHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30I1aCHOTO
MOBEJICHUSI B CUTyallUsX, yTPOXKAIOLINX 3JOPOBBIO U KU3HU JIIOJCH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX MpUBBIYEK (yNOTpeOIeHUs
aJIKOT0JI51, HAPKOTUKOB, KypeHUs);

¢ TPYAOBOI'O BOCIIUTAHUS .

TOTOBHOCTH K TPYIy, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYAO0I00HE; TOTOBHOCTD

K aKTUBHOM JESITEIBHOCTH TEXHOJOTHYECKON U COIHATBHON

HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBAThH, TUIAHUPOBATH U CAMOCTOSITEIBHO BBHITIOJIHATH
TaKyIo JI€SITeIbHOCTB;

UHTEpEeC K pa3iuuHbiM chepam mpodecCHOHaIbHONW IesSTeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymield Mpoeccuu U pPean30BBIBATH COOCTBEHHBIE
YKU3HECHHBIC TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA TIPOTSKECHHUH
BCEeM KU3HU;

® JHKOJIOI'HYIECCKOIo BOCIIMTAHUA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJIe KaK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIIECTBOBaHMS;

MOBBIIIEHUE  YPOBHSA  OKOJOTMYECKOM  KyJIbTYphl: NpPUOOpETEHHE  OIbITa
IUTAHUPOBAHUS TIOCTYIKOB M OLIEHKM MX BO3MOXHBIX TOCIEACTBUN ISl OKpYy Karolien
Cpelbl;

OCO3HaHHUe T1100aIbHOr0 XapakTepa dKOJOTHYECKUX POo0JIeM U MyTel UXpelIeHNs;

CIOCOOHOCTh MCHOJB30BaTh MPUOOpETaeMble MPH M3yYEeHUH OHOJOTMU 3HAHUSA U
YMEHHUS TpU pEIICHUH Npo0JieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOJOIOIb30BaHUEM



(cobmroieHre MPaBUII MOBEICHHS B IIPHPO/IC, HAIIPABJICHHBIX HA COXPAaHEHHE PABHOBECHS
B DKOCHUCTEMAX, OXpaHy BHJIOB, SKOCHCTEM, OHMOC(EpHI);

AKTUBHOE HENPUATHUE ACUCTBUM, MPUHOCSAIIMX BpEl OKPYXKAIOMIEH MPUPOTHOMN
cpelne, YMEHHE TMPOTHO3UPOBATH HEONArONPUSTHBIE OSKOJOTMYECKHE IOCIEICTBUS
MpEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBPALLATh UX;

HaJM4Y1e Pa3BUTOrO SKOJIOTMYECKOT0 MBIIIUICHHUS, IKOJIOTHYECKOMN KYJIbTYpbI, OIIBITA
JESATEIbHOCTH 3KOJIOTMYECKOM HAMpPaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS MMH B
[M03HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOM ESATEIBHOCTH SKOJIOrMYECKOW HAIIPABIECHHOCTH;

¢ NEHHOCTH HAYYHOI'O IO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHOW IPAKTHKH, OCHOBAHHOIO Ha JUAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJINKYJIBTYPHOM MUPE;

COBEPILLICHCTBOBAHHE S3bIKOBOM UM YMTATEIbCKOM KyJIbTYyphl Kak CpelCcTBa
B3aUMOJICHCTBHSI MEX]Ty JIFOIbMHU U [TO3HAHUS MUPA;

MOHUMAaHKE CTIeU(PUKN OMOIOTUN KaK HAyKH, OCO3HAHMSI €€ PO B JOPMHUPOBAHUHT
palMOHAJIBbHOTO HAYYHOIO MBIIIJIEHUS, CO3/aHUU LIEJOCTHOTO IMPEJACTaBIECHUS 00
OKpY’KalollleM MHpe Kak O €JUHCTBE IPUPOAbI, 4YeloBeKa M OOILIecTBa, B MO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHHM MpoO0JIeM COXpPaHEHHUsS IPHPOJIHOIO
paBHOBECHS;

yOeXIEHHOCT, B 3HAYMMOCTH OWOJIOTHMHM Ui COBPEMEHHON [HMBHIM3AINU:
o0ecrieyeHrss HOBOTO YPOBHS pa3BUTHS MEIHUIMHBI, CO3/JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PecypcHble MPOOJeMbl Pa3BUTHS YEJIOBEUYECTBA,
MOMCKA MTyTeH BbIX0/1a U3 INI00ATBHBIX SKOJIOTHYECKHUX NMPo0JIeM U 0OecTieueHus rnepexoaa
K YCTOMYHMBOMY pPa3BUTHIO, PallMOHAIbHOMY HCIOJb30BAaHUIO MPUPOIHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTaH/IAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTHYECKUX 3HAHUN B LIEJSIX MOBBIMIECHHS 00MIei

KyJbTYpbl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOMW 4YacTH (YHKIMOHAIbHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpPYEeMOil pu U3y4eHUU OUOJIOTHH;

MIOHMMAaHHE CYIIHOCTH METOIOB [TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCIOJIb30BaTh MOJyyaeMble 3HAHUS JJI aHAJIW3a U OObSICHEHUs SBICHUMN
OKPY’KaIOIIEro MUpa U NPOUCXOIAIINX B HEM U3MEHEHH, yMEHUE JieNlaTh 000CHOBaHHbBIE
3aKJIIOUYEHHs Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LENbIO MOJTYYESHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOATEIBHO UCIOIB30BATh OMOIOTHYECKUE 3HAHUS IS PeILICHHS
po0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHWE IIEHHOCTH HAy4yHOM JesTeNbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MIPOEKTHYIO U MCCIIEI0BATENbCKYIO 1€ATEIbHOCTh MHIMBUYANIbHO U B TPYIIIIE;

TOTOBHOCTB M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OpPa30BaHHUIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWI MO OHMOJIOTMM B COOTBETCTBHUHU C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEAMETHBIE PE3YJbTATbBI



MertanpenmeTHble pe3ysibTaThl OCBOEHHUS yudeOHoro mpenmera «buomorus»
BKJIIOYAIOT:  3HAYMMble Juii  (HOPMHUPOBAaHHMA  MHUPOBO33PEHHUS  OOYyYarOIIUXCS
MEXIUCIUIUITMHAPHBIE  (MEXIPEIMETHbIC) OOIIEeHAYYHBIE TMOHITHSA, OTPAXKAIOIIUE
L[EJIOCTHOCTh HAYYHOU KapTHHBI MUpA U CHEHU(PUKY METOI0B IO3HAHUSI, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIUs, SBJICHUE, TPOLIECC, CUCTEMA, HaAy4HbIN (aKT,
NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIECJOBAaHUE, HAOIIOJCHHE,
U3MEpEeHue, OSKCIEePUMEHT M  JPYIHX), YyHHMBEpCaJbHbIe y4yeOHbIE  JeiCTBUsA

(mo3HaBaTenbHBIE, KOMMYHHKATHUBHBIE, PEryJISATUBHbIE), o0ecrnieunBaroIye
dbopMupoBaHue  (QYHKIMOHAIbHONH TPaMOTHOCTHM M  COLMAJIBHOM  KOMIIETEHLIUU
00yyYaroImuxcs, ClIoCOOHOCTh 00YYaIOLTIXCS HCII0JIb30BATh OCBOCHHBIE

MCKIUCHUIITIMHAPHBEIC, MHPOBO33PCHUYCCKHC 3HaHUuA u
YHHUBCPCAJIBHLIC y‘{e6HLIe JEUCTBUS B MO3HABATECILHOM U COHH&HLHOﬁ IIpaKTHUKCE.
MeTaHpeI{MeTHHC PE3YyJIbTaThl OCBOCHUA IIPOIrpaMMbl CPECIHETO 0611_[61"0 06p830BaHI/I$I
AOJIKHBI OTpaKaTh:

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHBIMU
MO3HABATEJIbHBIMHU ICHCTBUAMMU:

e (0a30Bble JIOTHYECKHUE JeHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U AKTYyaJIM3UPOBATh MpoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIOJIb30BaTh IPU OCBOCHUHU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHaIH3a,
CUHTE3a, CPAaBHEHHUS, Kilaccu(uKaiuu, 0000IIeHNs), paCKPbIBaTh CMbICIT OMOJIOTHYECKUX
NOHATUHN (BBLAENATh UX XapaKTepHble MPU3HAKM, YCTAHABIMBATh CBSI3U C JAPYTHUMHU
MOHATHUSIMH);

OIIPEAEIIATD LENH NEATEIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C TOCTABIEHHBIMU LIEISIMY;

HCIOJIb30BaTh OMOJIOTHUECKUE MOHSTHUS ISl OOBSICHEHUS (PAaKTOB U SABJICHUN KHUBOMN
MIPUPOJIBI;

CTPOUTH JIOTHUECKHUE PACCYKICHUS (MHAYKTHUBHBIE, AETyKTUBHBIE, 110 aHAJIOTUM),
BBIABJIATh 3aKOHOMEPDHOCTM M TNPOTHBOPEYMsS B PACCMaTpPUBACMBIX  SIBICHUSX,
(opMyIHpPOBaTh BBIBOABI M 3aKIIFOYCHHUS;

MPUMEHSTh CXEMHO-MO/JIEJIbHBIE CPE/ICTBA AJI1 MPEJCTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOLIEHUH B M3y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a

TAKXE HpOTI/IBOpe'-II/II\/'I pa3Hor0 pogla, BBISIBJICHHBIX B
Pa3IMYHBIXUH()OPMAIIMOHHBIX HCTOYHHUKAX;
pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBl C yU4ETOM aHAIM3a UMEIOIIUXCS
MaTepualbHbIX U HEMaTEpUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B J€ATCIBHOCTD, OICHUBATH COOTBETCTBUE pe?)y.]'IBTaTOB
neiaaM, OIICHUBATh pI/ICKI/I HOCJ'IG)ICTBI/II\/’I ACATCIIBHOCTH,
KOOPJMHHUPOBATH A BBIIOJHATH paboty B YCIOBHUAX
peaIbHOr0,BUPTYaTIHLHOTO 1 KOMOMHUPOBAHHOTO
B3aNMOJEHCTBUS;



pa3BUBaTh KPEaTUBHOE MBIIIICHUE TPU PEILICHUH KU3HEHHBIX MTPOOJIEM.

e 0a3oBbIE HCCJICa0BATCJIbCKUE IlEﬁCTBHﬂ:

BJIJICTh HABBIKAMU Y4EOHO-UCCIIEIOBATEIBCKONW M MTPOSKTHOMN JEATEIbHOCTH, HABBIKAMH
paspernieHus npoodieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB
peiCHUS NPAKTUYCCKUX 3a/la4, HPUMCHCHHUIOPA3JIMYHBIX METOJ0B ITO3HAHMA

UCIIOJIb30BATh PA3JIMYHBIC BUIBI JCSITEIBHOCTH IO IMOJYYECHUIO HOBOTO 3HAHHUS, €T0
WHTEPIpPETAINH, TIPE0OPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYAIlHsIX, B TOM YHCIIC
IIPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(dbopMUpOBAaTh HAyYHBI THUI MBIIICHHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHATUSMHU U METO/IaMHU;

CTaBUTh U OPMYJIUPOBATH COOCTBEHHBIC 3371a4l B 00pa30BaTEIbHOMN NS TEILHOCTH
1 )KU3HCHHBIX CUTYyalUsIX;

BBISABJIATh NPUYIMHHO-CICACTBCHHBIC CBA3U U AKTYaJIM3UPOBATh 3a/lavy, BbIJIBUT'ATh
THIIOTE3y €€ pPelIeHHs], HaXOJUTh apryMEHTHI JUIs J0Ka3aTeIbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

AHAJIIM3UPOBATL MOJJYUCHHBIC B XOAC PCHICHHUA 3adadd pE3yJIbTaTbl, KPUTUUCCKU
OICHUBATH UX NOCTOBECPHOCTH, IPOTHO3UPOBATHL UBMCHCHHEC B HOBBIX YCIIOBUAX;

JaBaTh OICHKY HOBBIM CHUTYallUsiM, OICHHBATh MPHOOPETEHHBIA  OIIBIT;

OCYIIECTBIIATH 1EJICHAIPABJICHHBIN MTOMCK MEPEHOCa CPEICTB M CIIOCOOOB

JEHCTBUS B MPO(ECCHOHAIBHYIO CPELy;

YMETh TIEPEHOCHUThH 3HAHKS B TIO3HABATEILHYIO U MIPAKTHICCKYIO 00JIACTH
KHU3HEACATCIIbHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUT'aTb HOBBIC HWACHU, NPCAIaratb OPUIrvHAJIBHBIC MOAXOAbI WU PCIICHHA,CTABUTH
MPOOJIEMBI M 33J1a4H, JOITyCKAIONE aTbTePHATUBHBIC PEIICHUS.

e padora ¢ uHgopmMaumei:

OPHUCHTHPOBATHCA B PA3JIMUYHBIX HCTOYHUKAX I/IHCI)OpMaI_II/II/I (TeKCTe yqe6Hor0
mocoOust, HayYHO-TIOMYJIAPHOM JIUTEepaType, OMOJOTUYECKUX CIOBAPSAX M CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh

MH(OpPMAaLIMIO Pa3IMYHBIX BUAOB M (OpPM TPEACTABICHUS, KPUTUYECKU OICHUBATh €€
JIOCTOBEPHOCTH U HETIPOTUBOPEUUBOCTH;
(bopMyIHpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METO/bI IIPU MTOUCKE U 0TOOpE
Ouosiornyeckoit uHdopMalu, He0OX0IUMOH /7S BHIIOJIHEHUS Y4eOHBIX 3a/1a4;
npuoOpeTaTh  OMBIT ~ HCIIOJNB30BaHHUS  WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJbTYpy AaKTUBHOTO MCIIOIb30BAHUS Pa3IUUYHbBIX
ITOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMpATh ONTUMAIBbHYIO (OPMY MPEACTaBICHHUs ONOIOTHYECKOI
nHpopmanuu (cxeMbl, rpaduku, TuarpaMMsbl, TaOIUIbI, PUCYHKUU JPYToe);
WCIIOIh30BaTh HAYYHBIN S3BIK B KaUECTBE CPEACTBA MPHU padboTe ¢ OMOIOTHUECKOM
uHpopMalMel: MPUMEHATh XUMHUYEeCKHe, (PU3MUEeCKHe U MaTeMaTU4eCKHe 3HaKu U
CHUMBOJIBI, OpMYJIBI, aO0OpeBHaTypy, HOMEHKIIATYpPY,UCIIOIb30BaTh U MPeoOpa3oBHIBATH
3HAaKOBO-CUMBOJIMUECKUE CPEICTBAHAIIISTHOCTH;



BJaJICTh HABBIKAMH PACIlO3HABAHMS WM 3aIIUTHI MH(OpMAIMK, WH(OPMAIIMOHHON
0€30IIaCHOCTH JIMYHOCTH.

OBJIa}]eHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATHUBHBIMHU JelCTBUSIMM

e oOmIEHME:

OCYHWECTBIIATE KOMMYHHUKAallMM BO BCEX C(i)ean JKNU3HU, AKTUBHO Y4YaCTBOBATh B
JMAJIore WK JUCKYCCHU IO CYIIECTBY 00CYyK/1aeMOor TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJACHUSA OTHOCUTCIIBHO BBIIIOJIHCHHA npennaraeMoﬁ 3a/la4i, YYHUTbIBATb
I/IHTepeCBI " COI'JIaCOBAHHOCTH HO3PII.[PII>1 [[I)YI‘I/IX y‘-IaCTHI/IKOB auajiora ujiin ,HI/ICKyCCI/II/I);

pacrno3HaBaTh HeBepOaTbHBIC CPEICTBA OOIICHHUS, IOHUMATh 3HAYEHUE COIMMATBHBIX
3HAaKOB, MNPCANOCBUIOK BO3HHMKHOBCHHA KOH(bJ'II/IKTHHX CHTyaHHﬁ, YMCTh CMAT4aTb
KOH()JIMKTBI U BECTH IIEPETOBOPHI;

BJIAACTH pa3JII/I‘IHI)IMI/I CHOCO6aMI/I O6IIIGHI/I$[ n B3aHMOﬂeﬁCTBHﬂ, IIOHUMATh
HaMepeHI/Iﬂ IIpyrI/IX JIIOIIGI;'I, HpO?IBJ'ISITB YBa)KI/ITeJII)HOC OTHOIICHHUEC K CO6€C€I{HI/IKy n B
KOPPEKTHOI opme GopMyTupOBaTh CBOM BO3PAKECHHUS,;

pa3BépHyT0 W JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PCHUS C UCIIOJIb30BAHUCMA3BIKOBBIX
CPEICTB.

¢ COBMECTHasA 1€eATCJIbHOCTD:

MIOHUMATbh U MCII0JIb30BaTh IPEUMYIECTBA KOMAHTHON ¥ MHAWBUIYAIbHOM paboThI
IpU peLIeHnH OMOoJorMyeckor mpoOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTbIIPUMEHEHHUS
IpyHHoBbIX (pOpPM B3aUMOJEHCTBUS NPU pEUICHUH yueOHO! 3a/1auH;

BbIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI € y4ETOM OOLIMX UHTEPECOB
Y BO3MOYKHOCTEHN Ka)KIOr'0 YIe€Ha KOJUIEKTUBA;

IIPUHUMATh LIEJIN COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATh UKOOPAMHUPOBATH
JEUCTBUSA MO €€ JOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUM, paCIPEACIISITh POJIM C YYETOM
MHEHUH YYaCTHHKOB, 00CYK/IaTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIa/1a M KaXKJOr0 yYaCTHUKA KOMaH bl B OOIIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKThI, OLEHHUBATh MAEHM C TO3ULIHMU  HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYaLHsIX,
MPOSIBJISITH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUITUATHBHBIM.

OBJIa)IeHI/Ie YHUBEPCAJIBHBIMHU PEIYJIATUBHBIMHA I[EﬁCTBHHMH:

¢ cCaMoOoopranm3lanus:

MCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS AJIs BBISBJICHUS MPOOJieM U UX pPElICHUS B
KU3HEHHBIX W Y9eOHBIX CHTYyaIHsIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€I€BbIE M CMBICIIOBBIE YCTAHOBKH B
CBOMX JEWCTBUSX UM MOCTYIIKaxX IO OTHOLIEHMIO K JKUBOM NMPUPOJE, CBOEMY 3/10POBBIO U
3/I0pPOBBIO OKPY>KAIOIIHX;

CaMOCTOSITENTbHO ~ OCYUIECTBIIATh IIO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBIATH
npobaemMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3alaud B 00pa3oBaTeIbHOMN
JeSITeIbHOCTH U )KU3HEHHBIX CUTYalHsX;



CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOUTEHUII;

JIaBaTh OLICHKY HOBBIM CUTYyaLlUsIM;

paclMpsATh PaMKH y4eOHOIO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; 1e1aTh

OCO3HAHHBII BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh

3a PELIEHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHMPOBAHUIO U IPOSIBICHUIO IIMPOKOH 3pYJULMU B Pa3HbIX
00J1acTsIX 3HAHUHN, TOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

¢ CAMOKOHTPOJb:

JlaBaThb OLCHKY HOBBIM CHUTYyallUssM, BHOCHUTb KOPPEKTUBBI B JAEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJaJIeTh HaBbIKAMM I103HABATEIbHON pedieKCHU KaK OCO3HAHMs COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX IMPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHUM, MCIOJIb30BaTh
npuéMBbI peIeKCHH I OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHHS,;

YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKECHHUIO;

NpUHUMATh  MOTHBBI W apPryMEeHTHl  JPYrUX TpU  aHaIHU3e
pE3yJIbTaTOBAESATEILHOCTH;

® NPUHATHE CeOs U APYIUX:

IPUHUMAThH ce0s1, IOHMMasi CBOM HEJIOCTATKU M JJOCTOMHCTBA;

OpUHUMAaTh  MOTHBBl M AapryMEHThl  JIpyIrMX TpU  aHaju3e
Pe3yIbTaTOBESTEIbHOCTH;

MIPU3HABATH CBOE MPABO M MPABO JAPYIHX HA OLIMOKHU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C NO3HULIUU IPYTOro YelloBeKa.

HNPEAMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3ynbTaThl ocBoeHHs mporpamMmbel COO mo 6uonorun Ha 6a30BOM
YPOBHE BKJIIOYAIOT cHenuduueckue aias ydyeOHoro mnpenmera «buonorus» HayudHble
3HAHUS, YMEHHUS U CIIOCOOBI IeHCTBUIN IO OCBOCHUIO, MHTEPIIPETALIMU U ITPE0OPa30BAHUIO
3HAHWUH, BUJIbI AEATEIBHOCTU I10 MOJIyYEHUIO HOBOTO 3HAHMSI M NPUMEHEHUIO 3HAHUH B
Pa3IMYHBIX YYEOHBIX CUTYAIIUAX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX
¢ Ouonorueit. B mporpaMmMe mpeMeTHBIE pe3yJIbTAThI MPEACTaBICHBI IO TO/IaM OOyJCHHS.

[IpenmeTHble pe3ynbTaThl OcBOeHHUs ydeOHoro mnpenmera «buonorus» ¢ 10 kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (QOPMHUpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4HON KapTHHBI
MHpa U HAyYHOIO MHPOBO33pPEHHUS, O BKJAJ€ POCCUHUCKUX M 3apyOe HBIX YUEHBIX-
OMO0JIOTOB B pa3BUTHE OMOJIOTHH, (PYyHKIIMOHAIBHOUTPAMOTHOCTH YEJIOBEKA JIJIsl peIIeHUs
KU3HEHHBIX 3a71a4;

YMEHHE PacKpblBaTh COJIEpKaHUE OMOJOTMYECKHMX TEPMUHOB U MOHATUMN: KU3HB,
KJIETKa, OpraHu3M, MeTabo0au3M (0OOMEH BEIIECTB W MPEBpaIeHUE SHEPIHH), TOMEOCTa3



(camoperyisilus), ypoBHEBas OpraHU3alUsl >KUBBIX CHUCTEM, CaMOBOCIPOHM3BEACHUE
(penpoayKius), HacJIeACTBEHHOCTh, U3MEHYMBOCTh, POCT UPA3BUTHUE;

yMEHHE M3/aratb  OMOJIOTMYECKHE Teopuu  (KIETOYHas, XPOMOCOMHas,
MyTallMOHHas!, IEHTpaJIbHasl JorMa MOJIEKYJIIpHOI Onosnorun), 3akonsl (I'. Menpens, T.
Moprana, H. U. BaBunoBa) u ydeHnust (0 HEHTpax MHOTO0Opaszusi U MPOUCXOKIACHUS
KylabTypHbIX pactrenuid H. W. BaBunoBa), ompenensiTb TpaHULBIMX PUMEHMMOCTH K
JKUBBIM CHUCTEMAM,;

yYMEHHE BIaJIeTh METOJaMM HAay4YHOIO IIO3HAHUS B OWOJIOTMM: HaOJIOAEHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IIPOLECCOB U SBICHUW, OpraHu3alus MW IPOBEACHUE
OMOJIOTHYECKOTO AKCIEPUMEHTA, BBIIBI)KEHHE THUIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH
MEXJYy HCCIeAyeMbIMU BEIMYMHAMH, OOBSACHEHHE IOJYUYEHHBIX

Pe3yNbTaToB, UCIIOJIb30BAHHBIX HAYYHBIX IMOHATUHN, TEOPUN U 3aKOHOB, YMEHHE JI€]1aTh BbIBOIbI
Ha OCHOBAHHM IOJIy4EHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE IPU3HAKU BHUPYCOB, KIETOK IPOKApUOT HU
9YKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB:
oOMeHa BEIIECTB W TPEBPAILICHHUS SHEPTHU B KIETKE, (OTOCHMHTE3a, MIACTUYECKOTO H
SHEPreTU4ecKoro oOMEHa, XEMOCHHTe3a, MHUTO3a, MeiHo3a, OIUIOJOTBOPEHHS,
Pa3sMHOXKEHHUs, MHIUBUAYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOI€HE3);

YyMEHHE NPUMEHATH [OIY4YEHHbIE 3HAHUS JJIsI OOBSICHEHUS OHOJIOIMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS IPUHATUS IPAKTUUECKUX PELICHUI B IOBCEIHEBHOM KU3HU C
1esplo o0ecrieyeHus 6e30MacHOCTH CBOETO 3/I0POBbs U 37J0POBbsl OKPY’KAIOIIMX JIFOACH,
COOJIFOJICHUsI HOPM TIPaMOTHOIO IIOBEJIEHHs B OKpYyXarollell NpUpoJHOH cpene,
MMOHMMaHWE HEOOXOJUMOCTU HCIOJIb30BAHUS JOCTUKEHUI COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOOIOJIb30BAHMUS;

YMEHHE pelaTh 3JIEMEHTapHble TI'eHETHYECKHE 3a/Jadd Ha MOHO- U JTUTHOpUAHOE
CKpeLIMBaHKE, CLEMNIEHHOE HACJIEe0BaHUE, COCTABIIATh CXeMbl MOHOIHOPUTHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE M MpaKTHYeCKue paboThl, coOII0aTh MpaBuia Mpu
paboTe ¢ yueOHbIM U JJabOPaTOPHBIM 000PYIOBaHUEM;

yMEHUE  KpPUTUYECKM  OIIEHMBAaThb M  MHTEPIPETUpOBaTh  HH(OpMAIUIO
OMOJIOTMYECKOr0 COJEpKaHUs, BKIIIOYAIOLIYIO ICEBJOHAYYHbIE 3HAHMS U3 PA3IUUHbBIX
HUCTOYHUKOB (CpElICTBA MaccOoBOW MH(OpMalMM, HAay4YHO-TIOMYJISIPHBIE MaTepHUalIbl),
THYECKHE  AaCHEeKThl COBPEMEHHBIX MCCIEJOBaHMH B  OMOJOTHM, MEIUIUHE,
OHMOTEXHOJIOTHUH,

YMEHHE CcO37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEeHUs, 00001Ias
OMOJIOrMYecKyl0 HMH(OPMAILMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIOJB30BaTh
MOHATUIHBIN anmnapat OMOJIOTHH.

[IpenmeTtHbie pe3ynbTaThl OCBOCHHUs yueOHOro npeamera «buosnorus» ¢ 11 knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyUYHOW KapTHHBI
MHUpa M HAy4HOTO MHPOBO33PEHHUS, O BKJAJ€ POCCHMCKHX M 3apyOexHbIX YUYEHbIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHOWUIPAMOTHOCTH YEJIOBEKA JUIsl PEIIECHUs
KM3HEHHBIX 3a/1a4;



yMEHHE PacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKUX TEPMHUHOB M TMOHSTHUN: BHUJ,
NOMYJIALUS, TEeHO(QOHJ, OHBOJIONMS, JBIXKYyIIME CWIbl  ((aKTOphl) SBOJIOLUH,
MPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHKe, YKOJIOTHUECKUE (HaKTOPHI,

9KOCUCTEMA, IPOAYLEHTbI, KOHCYMEHTbI, PpEAYLEHThbl, LENHU MHUTaHUS, SKOJIOrMYecKas
nupamuia, OnoreoreHos, orochepa;

yMEHHE u3jarath Ouosiornyeckue Teopuu (dBotonroHHas Teopus Y. JlapBuHa,
CUHTETUYECKAsl TEOPHsI ABOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIILIEBOTO CXOJICTBA
K. M. bapa, uepenoBanus rinaBHbIX HanpaieHui umyteil s3pomtonuu A. H. Ceepiiosa,
yaenus o Ouocdepe B. U. BepHajuckoro), onpenensTs TpPaHUIBI UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAy4yHOTO IIO3HaHUS B OHOJOTMU: HAOIIOACHUE U
ONMCAaHUE MKUBBIX CHUCTEM, IIPOLECCOB U SBJICHWUM, OpraHusauus U IPOBEACHUE
OMOJIOTUYECKOTO AKCIEPUMEHTA, BBIABI)KEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXAy HCCICAyEeMBbIMH BEIMYMHAMHU, OOBACHEHHWE TMOIYYCHHBIX pPE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TMOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JIelaTh BBIBOABI Ha
OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MPU3HAKH CTPOSHHS OMOJIOTUYECKUXOOBEKTOB!
BUJIOB, TMOMYJSALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIyIEHTOB, OMOTr€OIEHO30B H
HKOCHCTEM, OCOOCHHOCTH IMPOLIECCOB: HACIEIACTBEHHOW MN3MEHUYUBOCTH, €CTECTBEHHOTO
oTbopa, BUI000Opa30BaHUs, PUCIIOCOOIEHHOCTH OPTaHU3MOB, ACUCTBUS SKOJIOTUIECKUX
(dakTOpOB HAa OpraHW3Mbl, NEPEHOCAa BEUIECTB M IIOTOKA JHEPrUM B OSKOCHCTEMaX,
AQHTPOTIOTEHHBIX U3MEHEHHH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOTeOXMMHUYECKUX ITUKIIOB B Ouocdepe;

yMEHHE NPUMEHATH TMOJIY4YEHHbIE 3HAHMUS s OOBACHEHUS OHOJIOTHYECKUX
MIPOIIECCOB | SIBIICHUM, JUISI IPUHATUS PAKTUIECKUX PEIICHUI B TIOBCEIHEBHOM JKU3HU C
1esbl0 o0ecreyeHns 6e30MacHOCTH CBOETO 3/I0POBbs U 370POBbsl OKPY’KAIOIIMX JIFOACH,
COOJIIOJICHUsT HOPM TPaMOTHOTO IIOBEJIEHHS B OKpYyXarolleil NpUpoJHOU cpene,
MMOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUSl JTOCTUKEHUI COBpPEMEHHOW OMOJIOrUU ISt
PaIMOHAIBLHOTO IPUPOAONOIB30BAHNUS;

yYMEHHUE pelaTh »>JIeMEHTapHble OMOJIOTMYECKHE 3a/1a4M, COCTABIATh CXEMBI
NepEeHOca BEIECTB U SHEPTUU B dKOCHCTeMax (L€ MUTaHUs);

YMEHHE BBINIOJHATH JIa0OpaTOpPHBIE U MPaKTUYECKUE pabOThl, COONII0AAaTh IpaBUiIa
pu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 00OPYAOBAHHEM;

yMEHUE  KPUTHYECKM  OIICHMBAaTh M  HMHTEPIPETUPOBaTH  HH(OpMAIUIO
OMOJIOTMYECKOTO COJEpKAHMS, BKIIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHMS M3 PA3IUUYHBIX
HUCTOYHUKOB (CpelICTBa MaccoBOM HH(OpMalMM, HAay4YHO-TIOMYJISIPHBIE MAaTE€pHaJIbI),
paccMmatpuBaTh Ti00anbHbIE SKOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (hOPMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yYMEHHUE CO03/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHMS, 00001as
OMOJIOrMYecKyl0 HMH(OPMALMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.



TemaTnyeckoe IIIAHUPOBAHUE

10 kaacce
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3jaesioB (undgposbie)
Ne Konr | IIpaktn
/| M TeMIporpammbl Bcer o0pa3oBaTejibHbIE
n poJib | 4ecKHe
n 0 pecypchl
HbIE padoThI
pado
ThI
bu6mmoteka [IOK
1 bronorus xax Hayka 2 0 https://m.edso00.ru/7f41c292
5
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTCMBL X Oprafiisalii https://m.edsoo.ru/7f41c292
. bubmuotexa [JOK
X 1
3 MMUYECKHI COCTaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6nuoreka [JOK
4 HKHSHEACATENEHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATHEHOE bu6nuoreka [JOK
5 5 1
pa3BUTHEOPTraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTD U 8 1 but6mmoreka [{OK
U3MEHYUBOCTHOPTAaHU3MOB https://m.edsoo.ru/7f41c292
5
7 Cenexkuusi OpraHu3MOB. 3 bubnuotexa [JOK
OCHOBBIOMOTEXHOJIOTHUHU https://m.edso00.ru/7f41c292
bu6nuoreka [JOK
P 1
8 C3EPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 3 0 4
I[TPOTPAMME 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
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https://m.edsoo.ru/7f41c292

11 KIIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBanue nudpoBbIe
Ne n/n Kont | IlpakTtn (uwpp )
pa3aesioB U TeM Bcero o0pa3oBaTejibHbIE
pPoJib | YecKue
NporpamMMbl pecypchl
HbIe padoThbI
pado
ThI
bubmuorexa [JOK
! IBOTIONHOHHAS OHONOTHS 9 ! https://m.edsoo.ru/7f41lcc74
5 Bo3HukHOBEHME U pa3BUTHE 9 0 bubmuorexa [JOK
JKM3HU Ha3emJie https://m.edsoo.ru/7f41lcc74
5
bu6mmoreka [IOK
3 OprasH3Mbl H OKpyarouas S ! https://m.edsoo.ru/7f41cc74
cpena
bubmnoreka [JOK
4 Coobmectsa u sxonorueckue o https://m.edsoo.ru/7f41cc74
CUCTEMBI
bubmnoreka [JOK
5 P 2
C3CPBHOC BPeMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 3 0 2
I[TPOIT'PAMME 4 .
5

IloypouHoe iIaHMpPOBaAHUE
10 kiacc



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Ne Jara DJIEeKTPOHHBIE
T/ Tema ypoka W3yueHus Harta HHGpPOBLIE
H3y4YeHUs
110 IUIaHY o0pa3oBaTe/bHbIE
no paxry
pecypchl
bu6nmoreka [JOK
1 buosiorus B cucreme Hayk https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTrueckas padorta Ne 1
2 «Vcnonb3oBanue pa3IMdIHbIX bubmorexa LHOK
P https://m.edso00.ru/863e6122
METO/IOB MPY U3YUYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buoisiornyeckue cucremsl, MpoLECCHl bubnuotexa [JOK
U UX U3y4YECHHE https://m.eds00.ru/863e6564
4 XuMHYECKUM cOCTaB KJIeTKH. Boja u bu6nuoreka [JOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6nuoreka [JOK
5 b .C 0
CAH. LOCTAR H CIPOCHHE HEIKOB https://m.edsoo.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
5 pabora Ne 1 «M3yuenue bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha TpUMEPE aMHJIA3hI
WJIM KaTamasbl)»
bubmuorexa [JOK
7 v I
[ICBOBL. JHTIHAR https://m.eds00.ru/863e6870
8 Hyxnennosbie kucinotsl. ATO bubmmorexa LIOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

9 Hcropust 1 MeTObI U3yUYEHUS bubnmoreka [JOK
kietku. Kierounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak 1ie1ocTHas xKuBas
cucreMa
CrpoeHnue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yenue cTpoeHus KIETOK bubnmnorexka HOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTTUCAHUE»
bubmuorexa [JOK
12 OOmeH BemecTs utn MeTaboM3M https://m.eds00.ru/863e766¢
bubmmoteka [IOK
13 Porocnirtes. Xemocuntes https://m.eds00.ru/863e7c98
. bubmmoteka [IOK
14 dnepretieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
KJIeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 <<Ha6J'IIOI[IZ:HI/I: MHTO3a B bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpelIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
buocunTe3s Oenka. Peakmms but6mmoreka [{OK
16
MaTpPUYHOTO CHHTE3a https://m.edso00.ru/863e796e
bubmuorexa [JOK
17 Tpancsmms — dnocurres benxa https://m.edsogru/863e796e
18 Hexknerounsie popMbl )KU3HU — bubmmoreka [IOK

BUPYCBI

https://m.edso00.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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bubmuorexa [JOK

19 DopMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTUE MOJOBBIX
kJ1eToK. OMI010TBOPEHHE.
21 JlaGopaTtopHnast pabota Ne 4 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MojoBbIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
29 NuauBuyanbHOE pa3BUTHE bu6mmoteka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnmnoreka [JOK
HaCJICICTBEHHOCTH ¥ N3MEHUYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHUIHOE brbmmorexa [OK
P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPUTHOE CKpEIIUMBaHUE. 3aKOH
25 JI-:I[e3aBI/II:()31/If\[/IOFO H;())J'II:ILOBaHI/IH bubmmorexa [JOK
https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas paborta
Ne 5 «M3yuenune pe3ynbTaToB bubnuotexa [JOK
26
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeITUBaHus y ApOo30(HIIbI HA
TOTOBBIX MUKPOTIPETIapaTax»
27 I'eweruka mona. Hacnenosauue but6mmoreka [JOK

IMPU3HAKOB, CICIUICHHBIX C IIOJIOM

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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N3menuyusBocts. HenacnencrBennas
M3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnmoreka [JOK
28 .
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapUALIMOHHOTO PsiJia U
BApUALIMOHHON KPUBOI»
HacnenctBeHHas ”3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. bubnmnoreka [JOK
«AHanM3 MyTanui y 1po30¢uIiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bubmuorexa [JOK
30 Pereriia enonera https://m.eds00.ru/863e8d78
PeseprHblit ypok. O6001IeH e 110
31 teMe «HacnenctBeHHOCTH U
W3MEHYUBOCTh OPTaHU3MOBY
32 CenekIus Kak HayKa M MPOIECcC bubmmorexa [JOK
https://m.eds00.ru/863e9214
33 MeToap! 1 JOCTUIKEHUS CEJIEKIIUNA bubnuoreka [JOK
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoorus Kak orpacib bubmuorexa [JOK

MIPOU3BOJICTBA

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

OBIIEE KOJIMYECTBO YACOB I10O
I[TPOI'PAMME

11 KJIACC



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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Hata DJIeKTPOHHbIE
o Tema ypoka u3yuenus Jarta N —
n/n 1o nIaHy HOH(;ZEEM o0pa3oBaTte/bHbIE
pecypcsl
1 DBOJIIOIHS U METO/IbI €€ U3yUCHUS bubnmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS IPEACTABICHUI bubnmnoreka [JOK
00 3BOTIOLINHU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Mutipossostrowts https://m.edso0o.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€MHUIIA BUJA U SBOJIOIIH.
4 JlaGopaTtopHnas padora Ne 1 bubmorexa LHOK
https://m.edso00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}HOIOTHUECKOMY KPUTEPHUIO»
5 JIBrKyII#e CUitbl (3J1€eMEHTapHBIE bubmuorexa [JOK
(bakTOpbI) FBOJTIOLINH https://m.edso0o.ru/863e9da4
. bu6nuoreka [JOK
6 EctecTBenHsbIit 0TOOD U €ro GopmbI https://m.eds0o.ru/863e9ed0
Pe3ynbprarsl 3BOIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
- BU000pazoBanue. JlabopaTopHas bubnuotexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCHUTEIIHOTO XapaKTepa»
Hanpasnenus u nytu bubmuoreka [IOK
8
MaKpOIBOJIIOLUN https://m.edso0o.ru/863e9cle
9 HeobpatumocTs »BOMIOITNN



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

Ucrtopus xu3nu Ha 3emiie U METObI

10 )
e€ n3ydeHus

1 ['unore3bl NpOUCX0XKAEHUS KU3HU bubnmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3Hu Ha 3eMIie 1o 3pam U bubnmoreka [JOK
IIepUoOIaM https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.

13 [IpakTuyeckas padora Ne 1 bubnuoreka [IOK
«3yyeHune ucKonaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
PACTCHHIA U )KUBOTHBIX B
KOJUTCKIIHSIX

14 CoBpeMeHHas cucreMa bubnmnoreka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e

bu6nunoreka [JOK

15 DBOJIOIKS YeJI0BeKa (aHTPOIOTeHe3) https://m.edsoo.ru/863eac2c

16 JBwxymiue cuiibl (pakTops) bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaANH BOJIOIAU
YeJIoBeKa

18 UYenosevyeckue pacsl U NPUPOIHBIE bubnuotexa [JOK
aJanTalnuy YeJI0BeKa https://m.edsoo0.ru/863eaea?
PesepsHelit ypok. O60011eHue mo

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMiIe»

20 DKoJoTHs Kak HayKa

21 Cpenpl OOUTaHUS U HKOJIOTHYECKHE bu6nuoreka [JOK

(baxTopsl

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



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

AbuoTtnueckue GpakTopsl.
Jlaboparopnas padora Ne 3.
«Mopdonoruueckue 0coOOCHHOCTH

bu6nmoreka [IOK

22 i
DACTCHIT 13 Pastibix Meot https://m.edsoo.ru/863eb10e
obutanusny. JlaboparopHas pabota
No 4. «BnusiHre cBeTa Ha POCT H
pPa3BHUTHE YEPEHKOB KOJICyCa»
bubnuorexa [JOK
2 b
3 MOTHHECKNE (aKTOpE! https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaAKTEPUCTUKU
nomyJsiun. [IpakTruueckas padora
24 No 2 «Iloacuér nmnoTHOCTH
MOITYJISIIIMH Pa3HbIX BUIOB
pacTeHuin»
o5 Coo0b1iecTBa OpraHu3MOB — bubmuorexa [JOK
OuoLeHo3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmorexa [JOK
(9KOCHCTEMBI) https://m.edso0o.ru/863eb46a
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaAMU/IbI bubmmorexa [JOK
. PAMIIBL https://m.edso0o.ru/863eb5fa
CaoiictBa 3xocucteM. CyKieccust
28 [Ipupoanslie 3xocHUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmuoreka [IOK
IKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuotexa [JOK
ouocdepsl https://m.edso0o.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin



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

33 CocyiecTBoBaHUE TPUPOIBI U bubnmoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IIEHHE TEMBI

34 «Coo00111ecTBa U AKOJIOTHYCCKUE

CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10O
I[TPOTPAMME

34



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