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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsbl M0 OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
ompeneeHusT MOAX0A0B K (hOPMHUPOBAHUIO COACPKAHUSA YUEOHOTO TpeaMeTa
«buonorus» cocraBunM: KoHuenrtyanbHbele nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUs, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 O0OIIUX
HesIX M NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a Takxke
MOJIOKEHUS O crierurKe OMOI0THH, €€ 3HAYCHNUN B TIO3HAHUY KHBOW MPUPOIBI
U 00ecreueHUu CYIIECTBOBAaHUA ueloBedeckoro oobmectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENICHbl OCHOBHbIE (YHKIIMHM TMPOTPAMMBI IO
OuoJIoruu U €€ CTPYKTypa.

[Iporpamma mo Ouosioruu Aa€T TpEeACTaBICHHE O MeNsIX, o0 oOmen
CTpaTerud OOy4YeHHWs, BOCIHUTAHHWS W PA3BUTHSI OOYYArONIUXCS CPEACTBAMHU
yueOHOoro mnpenmera «buosorus», omnpexaenser oO0sA3aTENbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHue T0 pas3feiaM U TeMawm,
PEKOMEHIyeMYI0 IIOCJIEIOBATeILHOCT H3YYEHHsS Y4eOHOTO Marepuanga ¢
y9€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3CH,  JIOTHKHU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarommXxcs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaMm
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHOM
NeATEeIbHOCTH/Y4E€OHBIX JIEUCTBUN OOYyYaIOIMMXCSI MO0 OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorum (10-11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYCHHHM OHWOJIOTHH, Ojarojaps
yeMy B HEH TIPOCMAaTpUBAETCS HAMPABICHHOCTh HA pPa3BUTHE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPHWEHTAIIMA  JIMYHOCTH,  OKOJOTMYECKOTO  MBIIUICHUS,
MPEACTABICHU O 370pOBOM 00pasze KU3HU M OEpPeKHBIM OTHOIIEHHUEM K
OKpyKaromen npuponHon cpeae. Iloatromy Hapsgy € U3y4YEHUEM
00111€0MO0JIOTUUECKUX TEOPHM, a TaKKe 3HAHUN O CTPOCHUM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme Mo OWOJIOTUU YAEJIEHO BHHUMAHHUE HCIIOJIb30BAHUIO TOYYCHHBIX
3HAHWH B TIOBCETHEBHOM JKU3HM JIJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B TOM YHCJIE:
OpopUIaKTUKKA ~ HACIHEACTBEHHBIX  3a00JIeBaHUW  YEJIOBEKa,  MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTHYCCKU



L[EJIECOO0PA3HOr0 MOBEICHUS B OKPY’KAIOIIEH NPUPOAHOM Cpene, aHaiau3a
BIIMSIHUS XO3AMCTBEHHOW JEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHE BHHMaHUS K  MPUKIATIHON
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEO0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHUM MU pEUICHUsI OJHON M3 aKTyaJlbHBIX
3a/a4 IIKOJIBHOTO OMOJOTHYECKOro OoOpa3oBaHMs, KOTOpas Mperoaraet
dbopmupoBaHre y 00yJaronuxcsi CIOCOOHOCTU aJanTUPOBATHCS K U3MEHEHUAM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa oOecnieunBaeT (HOPMHUPOBAHKE Y OOYUAIOMIMXCS TPEACTABICHUN O
Hay4YHOU KapTHHE MHUpa, paclupseT U 0000IIaeT 3HaHus O )KUBOU MpUpoe, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aIlMy U IBOJIOIMH, CO3TAET
yCIIOBUS JUJIsi: TIO3HAHUA 3aKOHOB JKMBOM  MPUPOJBI, (HopMuUpoBaHUS
(PYHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe3omacHoro oOpasa
KU3HHU, HKOJOTMYECKOTrO MBIIUICHHS,, LEHHOCTHOIO OTHOIIEHHUS K KUBOH
MIPUPOJIE U YETIOBEKY.

Bonpmoe  3Haduenwe  OWOJIOTHST  MMEET  Takke JUIA  PEHICHUS
BOCIMTATEIbHBIX M pPa3BUBAIOIIMX 3a7ad CpeJHero oOlmiero ooOpa3oBaHus,
couanu3anuu oOydaromuxca. M3ydeHne OMOIOTHM OOECIEUMBAET YCIOBUS
ISt (dbopMHpOBaHUs WHTEJJIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX |
UH(GOPMAITMOHHBIX ~ HABBIKOB, OCTETUYECKOHW  KYJBTYpPhl, CIOCOOCTBYET
WHTErpalui OMOJIOTHYECKUX 3HAHUU C MPEACTaBICHUSMU W3 JAPYTUX YU4EOHBIX
IpEeIMETOB, B YaCTHOCTH, (u3uku, xumun u reorpaduu. HaszBanHbie
MOJIOKEHUSI O TpelHa3HaueHUH ydyeOHoro mpeameta «buonorus» cocraBuiu
OCHOBY JUIsl OMNpPENENECHHS MOJIXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €ro
CoJIepKaHusl, MPEACTABICHHOTO B IPOrpaMMe 10 OHMOJIOTHH.

OTt60p conepxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH € MO3UIMH KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUH C
KOTOpPBIM OOy4aroniyecs: AOJKHbI OCBOUTh 3HAHUSI U YMEHHUS, 3HAUUMBbIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEICIAIONUE aJCKBATHOE TMOBEJCHUE
YeJIOBEKAa B OKPY’KAIOIIIEH MPUPOIHON cpelie, BOCTPEOOBAaHHBIE B TTIOBCEIHEBHOM
KU3HU U MIPAKTHUECKOHN nesTenbHocTH. Ocoboe MecTo B 3TOM CUCTeMe 3HAHUN
3aHUMAIOT  DJIEMEHTBl  COJAEpP)KaHUs, KOTOpblE CIYy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTHHE MHUpa M I[IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINUX
TyMaHH3aIlui OMOJIOTUYECKOT0 00pa3oBaHUsI.

CtpykTypupOBaHUE COJAEpX)aHUs y4eOHOTO Marepuasna B Iporpamme To
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3ALMH
M 3BOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKTypE€ Y4Ye€OHOro IpeameTa
«buronorus» BBIAEIEHBI CIEAYIOIINE COACPKATEIbHbIC JIMHUU: «bHosorus Kak
Hayka. MeTojipl HaydHOTo No3HaHus», «KieTka kak Ouojornyeckas cucTeMa,
«Opranm3m kak Owuonoruueckas cuctema», «CucreMa u MHOroooOpasue
OpraHUYEeCKOro Mupa», «IBOJIOUUA >KUBOW MPUPOABDY, «IKOCUCTEMBI H
IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lens u3ydenuss yuebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOIUMKCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3allMd >KUBBIX CHCTEM Pa3HOIO0 paHra W MPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3THU 3HAHUS JJISI TPAMOTHBIX JIEWCTBUI B OTHOLIEHUU OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmkeHue 1end u3ydyeHuss ydeOHoro mpenmera «buonorus» Ha
0a30BOM YpPOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOCHHME O0YYaIOIMMHCS CHCTEMbl 3HAHUA O OMOJOTMYECKUX TEOPUSX,
VUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIyXKalluX
OCHOBOM AJ11 OPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE
MHUpa, O METoJaX HAy4yHOro TO3HAHUSA, CTPOECHUH, MHOrO00pa3uu MU
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHU3alUH, BbLAAKOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(opMupoBaHre y oOyyaroluxcsl O3HABaTENbHbIX, HHTEIJICKTYaJIbHbIX U
TBOPYECKUX CIOCOOHOCTEH B Mpolecce aHalIM3a JaHHBIX O MYTSAX pPa3BUTHA B
OMOJIOTMM HAy4YHBIX B3TJISAOB, MJIEH U MOAXOAOB K M3YYEHMIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OPraHU3alUY;

CTAaHOBJICHHE Yy OOydalwluxcs oO0mel KynbTypbl, (YHKIMOHAIbHOU
IrPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M  OLIEHUBATh  SIBJICHUS
OKPYXAIOIIEr0 MHUpAa >KUBOM NPHUPOABI HAa OCHOBAaHWM 3HAHWUM U OIBITA,
MOJIYYEHHBIX IPU U3yUYE€HUH OUOJIOTHH;

dopMupoBaHUEe Yy O0OyYalOLIUMXCS YMEHHM WUTIOCTPUPOBATH 3HAUYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOW IEATEIBHOCTH YeJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEJIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAaHHUE YOEKIEHHOCTH B BO3MOXXHOCTHU MO3HAHUS YEJIOBEKOM KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEpekHOTO OTHOILICHHS K HeHW, CcoOMroaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUW NJISl TOBBIIMICHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 411 (GOPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUI M YMEHHUI B MOBCEIHEBHOU >KU3HU
JUISl OLIEHKH TIOCJIEICTBUI CBOEH AESATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKarOIIEeH



cpene, COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHHWE M COONIOJICHHE Mep
poIITaKTHKA 3a00I€BaHUT.

B cucrteme cpeanero obmiero oopazoBanus «buonorus», uzyyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00513aT€IBbHBIM YYECOHBIM MPEAMETOM, BXOASAIINM B
COCTaB MpeaIMeTHOM 00macTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jlnst w3ydenumst Owojornd Ha 0a30BOM ypOBHE CpPEIHETrO O0O0IIero
obpazoBaHus oTBoauTCca 68 yacos: B 10 kimacce — 34 vaca (1 4yac B Henelnw), B
11 xnacce — 34 gaca (1 gac B HezelO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUiIocopHueil, ITHUKON, ACTETUKOW U
npaBoM. Ponp Ouonoruu B (OpMUPOBAHHMU COBPEMEHHON HAay4YHON KapTHUHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronpl TO3HAHUS JKUBOM MpUpOIbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
omHCaHWe, H3MEpeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JleMmoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbnos, Jx. Yorcon u .
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHbie U MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHHE pazIUYHBIX METOJOB IMPHU
U3y4YE€HUU OMOJIOTMUECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTEeMbI U HX OPTraHU3AIUS.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpeAMET HU3y4eHHUsS OHOJIOTHHU.
OTnuyne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocHcTeM U HX pa3HooOpazue. YpPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
MTOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTEOIICHOTHYCCKHIA ),
Oonoc@epHbIi.

JemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPHU3HAKH JKU3HU», «YPOBHU
OpraHu3aluy KUBOU TPUPOIBD.

O6opynoBanue: mojens mosiekyibl JJHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTAB KJIETKH. XUMHUYECKHUE DJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boa 1 MuHEepaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpAJbHBIX BellecTB B kietke. [logaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHure 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble M 3aMEHMMbIE AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OETKOBOI MOJIEKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUIHAS U



YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
(GyHKIIH OEIKOB.

®epMmeHTHl — Ouosiormueckue kKaraiauzaropbl. CrpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuudpuyHoctb. Kodepmentsl. ButaMuHbI.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrieBomapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapuiel  (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TJIUKOTEH,
HeJUII0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmuuepuasl, ¢Gochonunuasl, crepouasl. [ uapoduibHO-
runpodoOHbie cBoiicTBa. buomornyeckue Qynkuuu unugoB. CpaBHeHHE
YTJI€BO0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dyHkumu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[urtonoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAECH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHUS
KJIETKHU.

Knerka kak menoctHast skuBas cucrema. OOIIMe MNPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, MmonekyJsbl JJHK kak reHernueckuii ammapar,
CUCTEMa CUHTE3a Oenka.

Tunel KIETOK: 3yKapuoOTHYECKas W mpokapuoThueckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTudeckoi kinetku. Knerounas crenka 6akrepuii. CTpoeHue
AYKApUOTHYECKON KiIETKHM. OCHOBHBIC OTJIMYHUS PACTUTENIbHOM, >KUBOTHOMW M
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAS CTEHKA, TIIMKOKAJIHKC,
ux (Qysakmuu. [lnasmatuyeckas w™emOpaHa, e€ cBoiicTBa HW  (DYHKITUH.
[urorutazma u e€ opranouasl. OgnomemOpannbie opranouabl kietku: IIIC,
anmapatr  [onbmxu, sm3ocomsbl. [loyaBTOHOMHBIE OpraHOMABI  KJIETKH:
MUTOXOHJIpUH, TIACTUABL. [IpoucxoxkaeHrne MUTOXOHAPUM U TacThA. Buasl
mactus. HemeMmOpaHHbIE OpraHOUbI KJIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTD,
LIEHTPUOJIH, PECHUYKH, KIYTUKU. DYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynsTopHbIi 1IeHTp KieTku. CTpoeHue spa: sijgepHasi 000JI0UKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoe», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuupr u cxemsl: «llepruonnyeckas TadaMIAa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHHuE MOJIEKYJIIbI
oenkay, «Ctpoenue depmenta», «Hykmennosbie kucinotel. [IHK», «Ctpoenue
Mosiekysbl AT®», «CtpoeHne 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOW KIETKW», «CTpoeHHE sapa KIETKW», «YTIEBOIBI»,
«JInounae.

ObopynoBaHHe: CBETOBOM MHKPOCKOM, OOOpYAOBaHHE IJi MPOBEICHUS
HaOJIOJICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGopatopuass pabotra Ne 1. «3yyeHue KaTaaUTHYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabota Ne 2. «M3yueHue CTpoeHHUs KIETOK PacTEHHI,
KUBOTHBIX U OAKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax U ux
OTIMCAHUE».

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU MeTab0JIu3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIMS (PHEPreTUYeCKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO IMpoIlecca
mMeTabonu3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTUM B MOHUMAHUU
MeTabou3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbii. Pomib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas u TemHoBas ¢a3pl (GoTocuHTe3a. Peakuuun
doTocunTe3a. DddekTHBHOCTL (PoTocuHTE3a. 3HaueHHE (POTOCHHTE3A IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIolre OakTepuu. 3HAY€HHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTUdeckuii 0OMEeH B KJIeTKe. PacIeruienre BelecTB, BBIJCICHUE U
AKKyMYJIUPOBaHUE DHEPruu B KJETKE. OTalbl SHEPreTHYECKOro oOMeHa.
I'mukonu3. bpoxkenue u ero Buibl. KUCIOpOAHOE OKUCIICHHE, WU KJIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cuHrte3a. I'eHermdeckas wuHbopmanms u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUeCKui KO U ero



cBorcTBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancmauma —
OuocuHTe3 Oenka. Ortambl TpaHcasaiuu. KomupoBaHue aMHHOKHCIOT. Poib
prubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpYChl. MicTopust oTKkpeiTHs BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnm pacTeHuil, >XMBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITN/da.
OOpatHast ~ TpaHCKpUMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JlemoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. Y. Usanosckuit, K. A. Tumups3es.

Tabnuubl u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», «MUTOXOHIPUS,
«HepreTuyecKkuit 0OMeny», «Xioporacty, «Potocuntes», «Ctpoerue JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

O6opynoBaHue: MOJEJIA-ANIUIAKAIAU «Y 1BOEHHE JIHK 51
TpaHCKpUMIus», «buocunres 6enka», « CTpoeHUE KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounsiii ki, Wik KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTtekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIunmonaHBIM M TalUIOWIHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBIL.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OPraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Iponecchl, mpoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.

dopMbl  pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe | TMojoBoe. Bujbl
Oecrojioro  pa3MHOXKEHHS:  JIeJICHHE HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BET€TAaTUBHOE Pa3sMHOXKEHHUE.
HckyccTBEeHHOE KIIOHUPOBAHWE OPTraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKIINM.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. [Ipoieccel, mpoucxoasnme Ha CTaAusIX Meno3a.
[ToBenenne xpomocoM B menose. KpoccuHrosep. buosiornueckuii cmpiCi U
3Ha4YeHUE MeKo3a.



['ameTorenes — mporecc 00pa3oOBaHMs IOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHUKH. OO0pa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIETOK — raMeT (CrepMaro30uj, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOEHUs SULEKIETOK W crepMaTto3ousioB. OmiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuThe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisius, opraHorenes. [loctamOpuonanbHoe pazBuTHe. TUITbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaINN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr U cxembl: «DOpMbI pa3MHOKEHHS OPTaHU3MOBY», «JlBOitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kieTku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Menosz», «IIpsamoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAIOIINX
1 4eNloBeKa», « OCHOBHBIEC CTAJMU OHTOTEHE3a».

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJICKOIIUTAIOWIETO», <«JSliueKneTka MieKonuraromero», «Kapuoknnes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAas MOJAENb-aNIUIMKaus «JleneHue KIeTKny,
mozens JIHK, monens Metada3zHo XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaxX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

Jlaboparopnas padora No 4. «M3yueHue CTpoeHUs TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIPENnapaTaxy.

Tema 6. HacsieAcTBeHHOCTh 1 KBMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHeTuku. lMcropus pa3Butus reHEeTUKH. Ponb
IIUTOJIOTHH M AMOPUOJIOTUU B CTAHOBJICHWM TEHETUKHU. BKIaj poccUUCKUX |
3apyO0eXHbIX  Y4€HBIX B  pa3BUTHE TEHETUKU. MeToabl  T'€HETUKHU
(ruOpUAOIOTUYECKUN,  LUTOTC€HETHUUYECKHH,  MOJIEKYISIPHO-T€HETUYECKUI).
OcHOBHbIE TEHETUYECKHE OHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHoruOpuHOe CKpelldBaHue. 3aKOH €IUHO-00pa3usi THOpUI0B



nepBoro mnokojieHus. [IpaBwio JOMUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO  HaCJeJIO0BAHMS
npu3HakoB. [luToreHernyeckue OCHOBBI JTUTHOPUIHOTO  CKpEIIMBAaHHUS.
AHanmsupyomuee CKpeEIlBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLLETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOU.

CuemieHHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHMI0 TeHOB. HapymieHue clemieHuss T'€HOB B
pe3yJbTare KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUECKnE KapThl.

['enetnka mona. XpoMOCOMHOE ONPEAEIECHUE TT0a. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['OoMoraMeTHele U TeTeporameTHble OpraHusmbl. HacienoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C MOJIOM.

N3MeHYnBOCTS. Bunet  u3MeHuMBOCTH: HECHACJIEACTBEHHAs W
HacleACTBeHHad. Poib  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psan U
BapuanMoHHass kpuBas. Hopma peakuuun mnpusHaka. KomguuecTBeHHbIE H
KauyeCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoilcTBa MOAUPUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, uiau reHOTUNMYECKasi, U3MEHUUBOCTh. KoMOMHATUBHAsS
U3MEHYMBOCTh. Meio3 W MOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOMN
U3MEHYMUBOCTUA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaluii:
FE€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIe. Yacrora W MNPUYMHBI MYTALUU.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX pPsIOB B HACIEICTBEHHOMN
n3MmeHunBoctu H. M. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHbIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTUYECKU T, OJIM3HEIOBEIH, IIMTONeHETUYECKU,
OMOXUMHUYECKUM, MOJIEKYJIIpHO-TeHeThuYeckuii. COBpPEMEHHOE Ompe/eieHue
T€HOTHUIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomompio IIIIP-amanu3a. HacnenacTtBenHble 3a00JIeBaHHS YEIIOBEKA: T'€HHBIC
0ome3Hn, OOJIC3HN C HACIEACTBEHHOM MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comarvueckue M TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(PUITAKTUKN U JICUCHUS
reHeTHIeCcKuX Oome3Hel. MeanKko-TeHeTHUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE
MEIULIMHCKOW TEHETHUKH B NPEAOTBPALICHUA M JICUCHUM T[ECHETUYECKUX
3a001eBaHUH YeIIOBEKA.

JdeMoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl:  «MOHOTMOPUIHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAs! OCHOBA», «3aKOH PACIICIUIEHUS M €r0 LUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTHl ramer», «JurubpuaHoe CKpenBaHHUe»,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUs», «Mekho3y,
«B3auMonencTBue ajieNbHBIX TEHOBY», «l'€HETHYEeCKHE KapThl PACTEHHI,
KUBOTHBIX U 4eloBeKa», «['eHeTnka nmomna», «3aKOHOMEPHOCTU HACIIEIOBAHMS,
CUEIUIEHHOTO0 C TMojom», «KapuoTumsl 4YenoBeka W JKUBOTHBIX», «Bumel
M3MEHYUBOCTHY, «MoaudukamonHas u3MeHIUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuKa rpymnn KpoBuw», «MyTalmoHHasi U3MEHUHUBOCTHY.

ObopynoBanue: MOAeNU-aNIUIMKaUU «MOHOTHUOPHUIHOE CKPELIMBAHUEY,
«Hemnonnoe nomuHupoBaHue», «JuruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI M MuKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuil «I opox moCeBHOW».

JlabopaTopHbIe U IpaKTHYECKHE PAdOThI:

JlabopatopHasi pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpErnapaTax».

Jlabopatopnas  pabora Ne 6. «M3yuenne MoauduUKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO PsiZia MU BAPUALIMOHHOW KPUBOW».

JlabopatopHasi pabota Ne 7. « AHaMU3 MyTaluil y Apo30(Uibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktnueckass pabora Ne 2. «CocraBieHuWe W aHaIU3 POJOCIOBHBIX
YETOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpouLecc. 3apoXkKICHUE CENEKINN U TOMECTUKALIMS.
Yyenue H. WM. BaBunoBa o IeHTpax MNPOUCXOKIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOKIECHNS JOMAITHUX KUBOTHBIX. COpT,
OpoJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIii U MHIUBUIyJIbHBIA OTOOPHI
B CEJIEKIIMM PAaCTeHHUU M KUBOTHBIX. OLEHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpemrBaHue — UHOpuauHT. Yucras nuausg. CKpeuMBaHUE YUCTBIX JIMHUH.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHuEe — ayTOPUAMHT.
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
IIOJIyYEHHUE NOJIMIUIONIOB. [IOCTHMKEHUs CEJNIEKIMM PACTEHUM, *XUBOTHBIX M
MHKPOOPTraHU3MOB.

broTexHOoJIOTHs KaK OTpaciib MPOM3BOJCTBA. ['€HHAs MHXKEHEepHs. JTallbl
co3nanusi pekomOunantHod JIHK u TpaHcrenusix opranuszmoB. Kierounas



nHxeHepus. Kiietounble  KyabTypbl. MHKPOKIIOHAIBHOE  PAa3MHOXKCHUE
pacrenuil. KioHupoBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHyeckue mpodiembl. MO — reHeTudecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

IToprpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubl 1 cxembl: kapta «LleHTpbHl TPOUCXOXKIEHUS W MHOTrooOpasus
KyJIbTYpHBIX pacTeHuid», «llopoapl gmoMamHMX KUBOTHBIX», «Copra
KyJIbTYpPHBIX pacTeHuit», «Otmanénnas rubpummszaius», «PaboTel akameMuka
M. ®. UBanoBay, «Ilomummonaus», «O0bEKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJIbTypbl M KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TIEPEHOC TEHOB,
XPOMOCOMY.

O0opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUXKEHHS CEJEKIHMH PACTEHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIHITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO34MCTBO, JAa0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYUYHOTO IICHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHMS HBOJIFOLUOHHOW TEOPUHU. DBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiausiHue 3BOIIOLMOHHON TEOpPUH HA Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TIOCIEA0BATEIBHOCTD
MOSIBJICHUS BUJOB B TMAJCOHTOJOTUYECKOW JIETONMUCH, MEPEXOAHbIE (DOPMBIL
buoreorpaduyeckue: cxoactBo u pasznuuyue ¢dayH u QIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMUECKHE: CXOJICTBA M Pa3luyusi SMOPHOHOB Ppa3HBIX BHUJIOB
MM03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IMyTeH y BCEX
OpraHHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. IlpeanochulKu BO3HHKHOBEHUS
JapBUHM3MA. J[BIKyILME CHUJIBI 3BOJIOUMHU BHUIOB 1o [lapBuHy (M30BITOUHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
M3MEHYUBOCTbh, OOpPHOA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3oy (CTO) u €€ 0OCHOBHBIE MOJIO0KEHMUS.

Muxkpoaontonus. [Tonynsius Kak equHUIA BU1A U 3BOJIOLUY.

JIBrxymre cuiibl ((paxkTopbl) 3BOIOLMHI BUAOB B IpUpoAe. MyTallmOHHBIHI
npolecc U KOMOWHATUBHAS M3MEHYMBOCTh. [lomymnsimonHble BOMHBI U Apeid
redoB. M3onduus u Murpanusi.

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMHA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPTaHMW3MOB KaK pe3ynbTar 3Boouuu. lIpumeps
MPUCIIOCOOJIEHHUH Yy OpraHu3MoB. ApoMop(03bl U UAHO-aJaNTalUH.

Bun wu BupooOpazoBanme. Kpurtepuum Buyma. OcHOBHbIE (QOpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

Makposomorusi. dopmel  3BOMIOUMU:  (pUIIeTHYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

Hponcxomz[eHHe OT HCCIICHIUAIIN3UPOBAHHBIX IMPCAKOB.
[Iporpeccupyromas cnenranu3anusa. AJIanTUBHAS paaudaliysl.
JemoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrosiep, A. H. CeBepuios.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHWYeCcKOro MHUpa Ha 3emiiey,
«3apoIbIIIi TO3BOHOYHBIX JKUBOTHBIX», « ApxeonTepukcey, «Dopmbl 60phObI 3a
cymectBoBanue», «EctecTtBennbiii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHui», «Mmuoroob6pasue nopon KUBOTHBIX, «ITommynsiuumy,
«MyTanmoHHas U3MEHUUBOCThY», «ApoMopdo3sly, «Mnuoananramumny, «O01mast
nereHepauus», «JBuxKymme cuiabl 3Bojonuny», «Kapra-cxema wmapuipyTa
Iy TEIIECCTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobsieHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6GopynoBaHKe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH,
Ha0Op TUTOJIOB M CeMsTH, KoJIeKIus «[Ipumepsl 3aluTHRIX TPUCTIOCOOICHUHA Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAMPABICHUS dBOJIIOIUNY, O0BEMHAS MOJIETTH
«CTtpoeHnue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, koyuiekius «DopMbl COXpPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparbl «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacKH TeJa).



JlaGopaTopHble U IpaKkTUYeCKUe padoThl:

JlabopaTtopuas padota Ne 1. «CpaBHEeHHE BHIIOB MO MOp(doIorndeckomy
KPUTEPHUIO).

Jlabopatopnas pabora Ne 2. «Onucanue mpucrnoco0IeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE MPEICTABICHUS O 3apOKICHUU KWU3HU. HayuHble runoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emje: aOuoreHe3 W MaHCIEepMUA. XUMUYECKas
ABOIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBomtonuu. HavanbHbie
sTanbel Ouonorndeckoil sBomroumu. ['mnoresa PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKU U UX
3BOJIIOLHSL. POPMUPOBAHNE OCHOBHBIX I'PYIIIL )KUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickasg 3pbl. [laneozoiickas 3pa W €€ mnepuonabl: KEeMOPHIICKUH,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

KaiiHo3olickags »3pa ©W €€ Tmepuojbl: IAJICOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCTHKa KIMMAaTa U F€OJOTMYECKUX NporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEIHLHOTO U KHMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd H
XKUBOTHBIX. [losiBIIEHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaKeHHE 3BOJOIUU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIHI OPTaHU3MOB.

OBONIONMSI  4YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
NPEACTABICHUM O  MPOUCXOXKICHUM  4YeloBeKa. MeTtoapl  M3ydeHUs
anTtporniorene3a. (CxonctBa M pa3nuyusl  4YEJIOBEKA UM YKUBOTHBIX.
CucTeMaTH4eCcKO€E NOJIOKEHNE YETIOBEKaA.

JBuwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnenctBenHas
U3MEHUYMBOCTb M €CTECTBEHHbIH 0TOOp. OOIecTBeHHbI 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYAUU TPYAa, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbli. Haxoakyu MCKOIMAEMBIX OCTATKOB, BPEMSI CYILIECTBOBAHUS,
00J1aCTh pacIPOCTPAHEHHS], 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. (OCHOBHBIE OOJBIIME pachl: €BPOIMEOUTHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUAlbHAs), MOHTOJIOU]IHAS
(azuarcko-amepukaHnckas). YepTbl NOpUCTIOCOOJEHHOCTH  MpeACTaBUTENEH



YEJIOBEYECKHUX pac K YCIOBHUSM CYIIECTBOBaHUA. ENMHCTBO 4elIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactrep, A. K. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «Bo3aukHoBeHne COIHEUHOM CHUCTEMEI», «Pa3Butne
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIIETKay,
«IIpokapuotnueckas kinetka», «CoBpeMEHHass CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa NAJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJOBEKay, «/peBHenmme moan», «pesBaue moan», «llepBoie
COBPEMEHHBIE JIIOIN», «HeT0BEeUEeCKUe pachh».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIla, HEaHAEepTaiblla, KPOMAHBOHILIA), CIENKU WIIU
M300paKeHHsI KAMEHHBIX OpYAUN MEPBOOBITHOTO YeNOBEKa (KAMHHU-YOIIIEPHI,
pyomiia, ckpebia), TreoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPAaHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktruueckas padora Ne 1. «M3yuyeHne UCKOMAeMbIX OCTaTKOB PAacTEHUMN
1 )KUBOTHBIX B KOJIJICKITUSX).

DKCKypcusi « IBOJIONUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4HBIN WJIM KPaeBEIUECKUI My3ei).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJayd H  pas3deibl JIKOJOrMU. MeToasl
AKOJIOTUYECKUX UCCIEAOBAHUMN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJIOBEKa.

Cpennl obuTaHusI OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrMUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKHE M aHTPOIOreHHble. J[eHCTBUE HSKOJIOTMYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (hakTophI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dotonepuoausM. [lpucrnocobsieHus OpraHu3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBUIA:
KOHKYPEHIIUs, XUIHUYECTBO, CcuMOMo3 u ero ¢opmel. [lapasurusm,
KOoTeparnus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHHYECTBO).



AMeHcanu3M, HEWTpanu3M. 3HaueHHE OUOTUYECKUX B3aUMOJICUCTBUN IS
CYIIIECTBOBAHMS OPTAHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyJsiiui. (OCHOBHBIE IMOKa3aTeNH
MNOMYJISIUU: YUCIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. J[nHaMuKa 9UCIICHHOCTH TOIYJISIITUN U €€ PeryJIsIs.

JemoHcTpanum:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuupl u cxembl: kapta «IIpuponbie 30Hb1 3eMiany, «Cpebl 0OUTaHUS
opranusmoBy, «®Portonepuoauzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISIUK HHYy30puu-TyPenbrn», «[Iumesrbie menm.

JlabopaTopHbIe U IpaKTHYECKHE PA0OTHI:

Jlabopatopnasi pabota Ne 3. «Mopdooruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCay.

[Ipaktuueckas pabora Ne 2. «Iloacu€r NMIOTHOCTH MOMYJISALMI Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. Coo0miecTBa 1 IKOJIOrH4eCKHE CHCTEMBbI.

CoobmiecTBO Opranu3MoB — OuoreH03. CTPyKTyphl OMOLIEHO3a: BUIOBAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (nuiueBasi). Buabl-momuHantel. CBsi3u B
ouoneHose.

Dkosoruueckre cucrembl (dKocucTembl). [loHsTHE 00 s3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTBI, PEAyleHThl. KpyroBopoT BEMIECTB H TIIOTOK DJHEPTUU B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMHJIBI: TMPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBoICTBa
AKOCHUCTEM: YCTOMYMBOCTh, CAMOpeEryJisitius, pazsutue. CyKiieccusl.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOWHOT'O WJIM HTUPOKOJIMCTBEHHOIO Jieca.

AHTPOTOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (aktop ycToMumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIie.

Yuenue B. U. Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOe paBHOBeCHE M OOpaTHas CBS3b B
ouocdepe.



KpyroBopoTbl BemecTB W OHMOT€OXMMUYECKHUE IHMKIBI 3JIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouocdepe. 'modanbHbBIC IKOJTOTHYECKUE TTPOOIIEMBI.

CocyiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OuopazHoOOpa3msi Kak  oOcHOBa  yctowumBocth  Ouocdepr. OcHoBa
PalMOHAIIBHOTO YTIPABIECHUS NPUPOAHBIMU PECYypcaMU M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxemsl: «lIuneBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiectBay, «llenu muranus», «IKOIOrHYECKass MUPAMUTIAN,
«buochepa wu  uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKOCcHCTEMA XBOMHOrO Jeca», «buoneHo3 BogoéMa», «ArpoLEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «Baxueinmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelas
coctaBsitonas  Ouocdepnr», «DakTopbl Jerpaganudd mouBy», «llapHUKOBBIM
abdext», «DakTophl PaaMOAKTUBHOTO 3arpssHeHus Ouochepw», «OO0mas
CTpYyKTypa Ouocdhepo», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
IPUPOJIE».

O6opynoBanue: Moeb-anTuIMKanus « TuuuHeie OMOLIEHO3bIY, repbapuii
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorneHod», «Bpenutenn
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOoapuul W  KOJUICKIIUU
pacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM AKOJIOTMYECKUM TPYIIam
omHoro Buma, Kpacmas xkuura Poccuiickoit ®enepanun, HN300pakeHUs
OXpaHsSIEMbIX BUJOB PACTEHUIN U KUBOTHBIX.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

Cormacao @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHMS OOYYAIOIIUMHCS TPOTPaMM CpenHero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmMera «buonorusp
BBIJICJICHBl  CJEAYIOIIME  COCTaB/AIOIIME:  OCO3HAHHME  OOy4YaroIIMMUCS
POCCUNCKON TPAXKIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHUIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHUI0, HAIMYME MOTUBALUU K OOYYEHHIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHUN JIMYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIUK  Pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJACTBOBATbCA B CBOEHM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NMPUCYLUIUMHU CUCTEME OMOJIOIMYECKOro oOpa3oBaHUsl, HaJIHUUe
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IE€JIU W CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE PE3yNbTAThl OCBOEHUS NpeaMeTa «bHOJOTHS TOCTUTAKOTCA
B €IMHCTBE y4ye€OHOW M BOCIHUTATEIBHON NEATENbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU H
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMHM, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMH  TOBEJAEHUS M  CIOCOOCTBYIOT  MpolLeccaM  CcaMONO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIMU JIUYHOCTH,
NaTPUOTU3MA, YBAXXEHUs K 3aKOHY M IPABONOPANKY, YEIOBEKY Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XEHHs, OEpEKHOr0 OTHOLIEHUS K
KyJIbTYPHOMY HAaCICOUIO W TPaJMIUsAM MHOTOHAIMOHAJIBHOTO HapoJa
Poccuiickon denepanuu, NpupoAE U OKPYKAKOLIEH Cpele.

JInuHOCTHBIE pe3yNabTaThl OCBOCHMs yueOHoro mnpeamera «buomorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MUIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSAM POCCHUHMCKOTO OOIIecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATENIBHOCTH B IIPOLECCE



peanu3alyy OCHOBHBIX HAIPABIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YUCJIE B YACTH:
1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX NpPaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJITHEHUU
OMOJIOTHYECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IMO3UIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIO/ICH C pa3HBIMHU YOCXKICHUSIMU, KYJIBbTYPHBIMU [IEHHOCTSMHU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHUS
y4yeOHBIX, TO3HABATEJbHBIX U UCCJIENOBATEILCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIECHUS K MHEHHUIO OINIOHEHTOB IpH OOCYXIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSA K CBOEMY HapoJdy, YyBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
OPUPOABI, JOCTHKEHHSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX,
TpyXe;

CIIOCOOHOCTh OLIEHHUBAaTh BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTWU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI'0 OOIIECTBA,

ujeiHas yoex1IEHHOCTb, TOTOBHOCTh K CIYXEHHIO U 3amuTte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlLlMI0O U MPUHUMATh OCO3HAHHBIEC PEIlIEHUs,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS LIEHHOCTEH CEeMEWHOMN KU3HU B COOTBETCTBUU C
TpaauLusiMu HapojoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
[IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHWE TMTMEHHMYECKMX TMpaBWJI U  HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjsapHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXMYECKOMY 3/I0POBbIO;

MMOHMMAaHUE IIEHHOCTH TMPaBWI HWHJIUBUAYAIBHOTO M KOJJIEKTUBHOIO
0€30IacHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ynmoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTePCTBa, TPYAO0I00HE;

TOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBAT, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHSATH TaKylO JAESTEIbHOCTD;

UHTEpEC K pa3IuuHbiM cdepaM npodhecCHOHANTBHON AesSTEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayieil npodeccun u peanru3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHUSI;



MOBBIIICHHE YPOBHS HKOJOTMYECKON KyJNbTYphl: HNPUOOPETEHHE OIbITA
IUIAHUPOBAHMSI TOCTYIKOB W OLEHKH WX BO3MOXHBIX IOCIEICTBUMA IS
OKpY>KaIoIllEeH Cpeibl;

OCO3HaHUe TI100aIbHOI0 XapakTepa 3KOJOTHYECKUX IMpo0sieM U MyTel ux
peLIeHUs;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MpPU H3YyYECHUH OHOJIOTHUHU
3HaHHWA M YMEHHS IpU PEUIEHHMH NpoOJeM, CBA3aHHBIX C palOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIOIEHHE TIpaBWJI TOBEIEHUS B  IPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B HKOCHCTEMAX, OXpaHy BHJIOB,
aKocucTeM, orocdepsr);

AKTUBHOE HEINPUATUE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
OPUPOJIHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJArONpPUATHBIE IKOJIOTUYECKUE
NOCJIEACTBUA NPEATPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATD UX;

HaJU4Me€ pPAa3BUTOIO  SKOJOTMYECKOIO  MBILUICHUS, HKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATENbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
OPAKTUKE, TOTOBHOCTM K YYaCTHUIO B IPAKTUYECKON  JIE€ATEIBHOCTH
AKOJIOTUYECKON HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NTO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIBCKOW KYJIBTYPbl KaK CpencTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUDA;

NOHMMaHue crneuuukd OMOJIOTMM KaK HayKH, OCO3HAHHUA €€ pojiu B
(opMUPOBAHMHN PALMOHATILHOTO HAyYHOTO MBIIUIEHUS, CO3JJaHUH LIEJIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TpodsieM
COXpaHEHUsl TPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOW IIMBUIIM3ALINN:
oOecrnieyeHrss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIIaTh PECypCHble MPOOJEMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TIIOOATBHBIX HKOJIOTMYECKUX MPOOIeM
U oOecrieyeHHs] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALUOHAIBHOMY
MCIOJIb30BaHUIO MPHUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;



3aMHTEPECOBAHHOCTh B TMOJYYCHHH OHOJOTUYECKUX 3HAHMA B LEJAX
MOBBIIICHHUS] OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHUS, MCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMbl€ 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPa U MPOUCXOSAIINX B HEM
U3MEHEHHH, yMEHUe JieJaTh 000CHOBaHHbBIC 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHUS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BAHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJdbTaThl  OCBOSGHHMS ~ y4eOHOTO  IIpeaMera
«buosorus» BKJIIOYAIOT: 3HAYUMBbIE I (POPMHUPOBAHUS MHPOBO33PEHUS
0o0yYaromuxcsi  MEXAUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOW KApTHHBI MUpa M CIECHH(PHUKY
METOZI0OB TIO3HAHMS, HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
DHEPrusl, SBJICHUE, IMPOIECC, CHCTEMa, Hay4dHbIA (aKT, IMPUHIMII, THUIIOTEe3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpEHUE,
AKCIIEPUMEHT " JIPYTHUX), YHUBEpPCAIbHBIC y4eOHbIC JIEHCTBHS
(mo3HaBaTeIbHBIE, KOMMYHHMKATHBHBIC, PETYISTUBHBIC), OOCCIICUMBAIOIINE
dbopmupoBanre (PyHKIIMOHATLHONH TPAMOTHOCTH M COIMAIIBHOW KOMITCTCHIINH
o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHOM M COLIMAILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUSI TIPOTPAMMBI CPETHETO OOIIETro
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:



CaMOCTOSATENbHO  (OopMyJIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PaCKpPhIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATHUH (BBIICIATH WX XapakTEpPHBbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH ),

OTpeNeNsaTh 1LeNn NAEITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH HX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
HEJSIMU;

WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (AKTOB W
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXJACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUSI B PaCCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEYMH PA3HOTO POJIa, BBISBICHHBIX B  Pa3IMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  mOpo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, MPUMCHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

WCIIOJIB30BaTh PA3UYHBIC BHUJBlI JEATEILHOCTH TO TMOJIYYECHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIpPETaIluu, MPeoOpa30BaHUIO U MPUMEHEHUIO B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbLHOMN
NESTETPHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBAaTh TIOJyYCHHbIE B XOJI€ PEIICHUS 3aJadd pe3yJbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH 1EJICHANPABICHHBIN MTOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOPECCUOHAIBHYIO CPEAY;

YMETh TIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTh
KU3HEICATCIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJEMBI U 33/1a9H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHU.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCS B PA3NMUYHBIX WMCTOYHWKAX WHpOpMauu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHBIX, B HHTepHeTe),
aHATM3UPOBaTh HMH(POPMANIUIO PA3IUYHBIX BHUAOB W (OPM TPEACTABICHHUSI,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HEPOTHUBOPECUNBOCTH;

dbopMyIHpOBaTH 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
oTbope Ouojornueckor WHQpOpMAIMK, HEOOXOAMMOW ISl  BBITOJTHEHUS
y4eOHBIX 3aJ1a4;

MpruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTHBHOTO  HCIIOJIb30BaHUS
Pa3ITUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpeICTaBICHUS
Oouosiornyecko wuHpopManuu (cxembl, rpaduky, aUarpaMmbl, TaOJUIIHI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpeACTBa Npu paboTe ¢
Oouonornyeckod wHGOpPMAIUEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE W
MaTeMaTHYECKUE 3HAaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOpPa3OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) oO1enne:



OCYIIECTBIATh KOMMYHHUKAIIMM BO BcexX cdepax KU3HH, aKTHBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKIEHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaraéMoi 3aau, yYUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa UIIN JTUCKYCCHUN);

pacrno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYCHHE
COILIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/ICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJIEHCTBUS, TOHUMATh
HaMEpEeHUs JPYTux JIIOJIe, TMPOSBISATh YBAXKUTEIBHOE OTHOILIEHHUE K
co0eceTHUKY U B KOPPEKTHOU GpopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MOHMMAaTh U MCIHOJB30BaTh  MPEUMYLIECTBA  KOMaHIAHOM U
WHJUBUAYAIIbHOM pabOThl MpU  PEIICHHUH OUOJIOTHYECKOW  TPOOJIEMBI,
00OCHOBBIBATh HEO0OXOTUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YYeOHOMU 3a/1auu;

BBHIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBUM C yuy€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh Ka4€CTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKA KOMAaHIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TIOBEJIECHUE B PA3IMYHBIX
CUTYyaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIUATUBHBIM.

OBJaeHNe YHUBEPCAJIbLHBIMY PEryJISSTUBHBIMU JeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHWS MJI BBISBJICHHUS MPOOJIEM M HUX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBHIOMPATh HAa OCHOBE OMOJOTHYECKUX 3HAHUM IIEJIEBHIE M CMBICIIOBBIC
YCTAHOBKHU B CBOMX JEHCTBUSIX M MOCTYNKAX [0 OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/10POBBIO OKPYKAOIINX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYIK)  JIESITEIbHOCT,
BBISIBIIATh TPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 3a/ayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUH;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJ€Th HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh NPUEMBI peICKCUU NIl OLIECHKH CUTYyalluu, BEIOOpa
BEPHOI'0O PELICHHUS;

yMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHMXKEHUIO;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE Ce0sl U APYTUX:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crnenuduueckre s y4eOHOro mpeameTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
UHTEpIpPETallMl U1 NpeoOpa30BaHUIO 3HAHWM, BHUABI JESATENBHOCTH IO



MOJIyYE€HHI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTYyallMsIX, a TaKKE B PEAIbHBIX >XU3HEHHBIX CHUTYalHsX, CBSI3aHHBIX C
Oouonorueil. B mporpamme npeaMeTHble pe3yJbTaThl NPEACTABIEHbI 110 ToJlaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTE€ M pOJU OWUOJOTMH B CHUCTEME
HAayYHOTO 3HAHUSl €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpAa U HAYYHOT'O MHUPOBO33PEHUS, O BKIAJAC
POCCHHCKHX U 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHU )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COJECpPKaHUE OMOJIOTMYECKHX TEPMHHOB U TOHSATHUM:
KHU3Hb, KIJETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruu), romMeocTa3 (camMoperyssilus), YpPOBHEBAas OpraHu3alusi >KUBBIX
CUCTEM, CaMOBOCITPOU3BECHUE (penponykuus), HACJIECTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHAsl JOrMa MOJEKyJsipHOW Ouosorum), 3axonsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HeHTpax MHOT000pas3us u
MPOUCXOXKJIEHUS KyJnbTypHbIX pactenuid H. W. Basunosa), omnpenensite
I'PAaHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUH: HAOII0ACHHUE
Y ONMCAHME JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OpraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBW)KEHHE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIENIaTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapUOT, OAHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEIIECTB U MPEBPAILECHUS SHEPTUU B KIIeTKe, (POTOCUHTE3A,
MJIACTUYECKOTO M DHEPreTUYecKOoro oOMeHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHUIYAJIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJIYyYSHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUM, JUISl IPUHATHS TPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM
KU3HU C LEJIbl0 oOecriedeHus] Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKpY)XaIOIIUX JIIOJEH, COOJIOACHHS HOPM TIpPaMOTHOTO TOBEACHUS B
OKpY>KaroIllled MPUPOAHOMN Cpelie, HIOHUMaHUE HEOOXOAUMOCTH UCHOIb30BaHUS



JOCTH)KEHU COBPEMEHHON OMOJIOTMH U OMOTEXHOJOTMH U PAllMOHAJIBbHOTO
MPUPOIOTIOTH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAclIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACIICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMIOJHATH Ja0OpaTOpHbIE U MpaKkTUuecKue paboThl, COOMIOAATh
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLIEHMBaTh M MHTEPIPETHPOBATH HWH(OOpMAIUIO
OMOJIOTHYECKOTO COJEpKaHUsS, BKIIOYAIONIYI0 TIICEBJOHAYYHBIC 3HAHUS U3
pa3IUYHBIX HCTOYHHUKOB (CpeACTBa MaccoBOM uWHGOpPMAIMH, HAYYHO-
MOMYJISIPHBIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OMONIOTHUH, MEUITUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OHOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» 6 11
KJlacce JOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUM B CHUCTEME
HAy4YHOTO 3HAHMWSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKUX H 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpPBIBATh COJCPIKAHUE OMOJOTHYECKUX TEPMUHOB M TIOHSITHI:
BUJI, MOMyJsuusi, TEHOPOHJ, OHBOIIOLUMS, JBWKYIIUE CWIbl (PaKTOPHI)
ABOJIIOLINH, IPUCTIOCOOJICHHOCTD OpraHU3MOB, BUI000pa30BaHue,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHTHI, KOHCYMEHTBI, PEYIICHTHI,
LIeTIH MUTaHUs, SKOJIOTUUECKas M1upaMuaa, OUoreoreHos3, ouocdepa;

YMEHHE W3JIaraTh OWOJIOTHMYECKHe TeOopuHu (DPBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS SBOJIONHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxonactsa K. M. bapa, uepenoBanust TJIaBHBIX HAlpaBICHUN U
myteit apomonrn A. H. CeBeprioBa, yuenust o 6uocdepe B. . Bepuaackoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTraHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOIYYCHHBIX



pE3yNIbTAaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHITHUNA, TEOPUM U 3aKOHOB, YMEHHUE
JieN1aTh BBIBOJIBI HA OCHOBAHUU TMOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJOB, MOMYJSLUNA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyIECHTOB,
OMOTeOleHO30B M SKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
IPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€peHOCa BEIIECTB M TMOTOKAa DSHEPIMM B HKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOTEOXMMHUYECKUX IUKJIOB B Onocdepe;

YMEHHE MPUMEHATH TOTyYEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTUIECKIX
IPOLIECCOB U ABJICHUH, JIs1 IPUHATUS IPAKTUUECKUX PEIICHUIN B TOBCEIHEBHON
KU3HU C LEJbl0 oOecriedeHHs] Oe30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpY)XKaIOIUX JIIO/IeH, COOJIOACHWS HOPM TpPaMOTHOTO TIOBEACHUS B
OKpY’Karolel MpUpogHO cpee, MOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JOCTHUKEHUN COBPEMEHHOU ounonoruu U1 PaLMOHAIBHOIO
IPUPOIONIOIb30BAHMS;

YMEHHUE pellaTh >3JEMEHTapHble OHOJOTMYECKHE 3a/layd, COCTABIATH
CXEMBI IIepeHOca BEUIECTB U SHEPTUHU B SKOCUCTEMAX (1I€MU MUTAHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTMYECKOTO COJEpPKaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM HH(OpMAIMH, HAy4YHO-
MOMYJISIPHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOAIBHBIE HKOJIOTHYECKUE
po06IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO UCTIOIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
n/m | TeM NPorpamMmbl KosmnuecTBo yacoB  o0Opa3oBaTesibHbIE
pecypcbl
Ko 11
Beero HTPOJIbHbIE pPaKkTHYecKue
padoThI padoThI
bubmuorexka [JOK
b 2 0.5
HONOTILL KAk Hayxd https://m.edso0.ru/7f41c292
JKuBEIe cucTeMBI U BX 1 bubmuoreka [JOK
oprasHusanus https://m.edsoo.ru/7f41¢c292
XUMHYECKUN COCTaB U 3 1 bu6mmoreka [IOK
CTPOECHUE KIIETKU https://m.eds00.ru/7f41c292
JKuzHenesTenbHOCTh KIETKH 6 bubmorexa HOK
A https://m.eds00.ru/7f41c292
PasmHoOXeHue 1
WHIUBUIyAIbHOE Pa3BUTHE 5 1 bubmorexa [JOK
AHBHAY P https://m.edso00.ru/7f41c292
OpraHu3MOB
HacnencrBeHHOCTE U 3 15 bu6nmoreka [JOK
U3MEHYHUBOCTH OPraHU3MOB ' https://m.edso00.ru/7f41c292
Cenexuusi OpraHu3MOB. 3 bubnnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292

Pe3epBHOE Bpems 1 bubnuorexa [JOK


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

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4


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

11 KIIACC

DJIEeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3aesioB U TeM
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIe
NporpamMmbl
pecypchl
K
Beero oHTpOJIbHBbIe IIpakTHuyeckue
padoThI padoThI
DBOJIIOLIMOHHAS 9 1 bu6mmoreka [IOK
OunostorHs https://m.edsoo.ru/7f41cc74
Bo3uuknoBeHne u
a3BUTHE KM3HH Ha 9 0.5 bubmorera [JOK
p ' https://m.edsoo.ru/7f41cc74
3emite
OpranusMsl u 5 1 bub6nuorexa [IOK
OKpY’Karomas cpena https://m.edsoo.ru/7f41cc74
CooOmecTBa u
3I<0J10Hrl1/1qecme 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
Pe3epBHOE Bpems 2 bubmorera [JOK
P P https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O
i 34 0 2.5

I[TPOTPAMME


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




Tema ypoka

KonTposbHbie

Bcero
padoThI

buoiiorus B cucreme Hayk

MeTtoanl TO3HAHUS KUBOM
npuposl. [IpakTuueckas
pabota Ne 1
«cnons3oBanue
pa3IMYHBIX METO/I0B MPU
W3y4EHUN OMOJIOTHUECKUX
00BEKTOBY

buonornueckue CUCTCMBEI,
MMponeCChbl U UX U3YUYCHUC

XUMHYECKUHA COCTAB KJIETKH.

Bozna n MmuHepasibHbIE CONH

benku. CocTaB u cTpoeHue
0€eJIKOB

DepMeHTBI —

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

IIpakTn4yeckue
padoThI

Jdara
U3ydeHust

0.5

0.5

DJIEeKTPOHHbIE

undgposbie

oOpa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a

bu6mmoreka [IOK
https://m.edso0.ru/863e6122

but6mmoreka [IOK
https://m.eds00.ru/863e6564

but6mmoreka [IOK
https://m.eds00.ru/863e674¢

bu6nuoreka [IOK
https://m.eds00.ru/863e6b72

bu6nuoreka [IOK



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

10

11

12

OMoJIOTHYeCKUe
KaTaJIn3aTOPbI.
JlabGopaTtopnast pa6ora Ne 1
«3yueHne KaTaIuTUYECKOU
aKTHBHOCTH (pepMEHTOB (Ha
npUMepe aMHIasbl WK
KaTaJias3bl)»

Yraeponsl. JIunuasl

HyxknenHoBbIE KUCTOTBL.
ATO

Uctopus u meToasl
W3Yy4YEHUS KIIETKH.
Kiterounas reopus

Knerka xkak nenoctHas
JKABas CUCTEMA

CrtpoeHune 2yKapuoTHUECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuyenue
CTPOEHHUSI KJIIETOK PACTEHHH,
YKUBOTHBIX, TPUOOB 1
OaxTepuil Mol MUKPOCKOIIOM
Ha FOTOBBIX
MUKpoOIIpenaparax U ux
ONMCAHUE»

OO0OMeH BEIIECTB UIIN
MeTaboIn3M

0.5

https://m.edso00.ru/863e6b72

bubnnoreka IIOK
https://m.edso00.ru/863e6870

bubmnoreka IIOK
https://m.edsoo.ru/863e6d5c¢c

bubnnoreka IIOK
https://m.edso00.ru/863e6e88

bu6mmoreka [JOK
https://m.edso00.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka [JOK
https://m.edsoo.ru/863e766¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

13

14

15

16

17

18

19

20

21

dorocuaTe3. XeMOCHUHTES

DHepreTUYecKuii 0OMeH

JKv3HEHHBIN UKJI KJIETKHU.
Jlenenue kiaeTku. MuTos.
Jlaboparopnas pabota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

Bbuocunres Oenka. Peakuus
MaTpUYHOIO CUHTE3a

Tpaucnsus — OuocuHTE3
Oenka

Hexknerounsie hopmbl
YKU3HU — BUPYCHI

DopMBI pa3MHOKEHUS
OpraHU3MOB

Metios

OO6pa3zoBaHue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
OmogoTBOpEHHE.
JlaGopatopHas pabota Ne 4
«M3y4enue ctpoeHus

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e7c98

bubmuoreka [JOK
https://m.edsoo.ru/863e7aae

bubmuoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edsoo.ru/863e796e

bu6mmorexa [IOK
https://m.edsoo.ru/863e796e

bu6mmoreka [JOK
https://m.edsoo.ru/863e7540

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmorekxa [JOK
https://m.edso0.ru/863e7f4a

bu6mmoreka [JOK
https://m.eds00.ru/863e81b6



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22

23

24

25

26

27

IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax»

NHnuBuyanpHOE pa3BUTHE
OpraHU3MOB

I'enernka — Hayka o
HACJEJICTBEHHOCTH U
U3MEHYHUBOCTH

3aKOHOMEPHOCTH
HaCJIEIOBaHMS TPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHHE
Jurudpunxoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTO
HACJIEIOBaHMsI PU3HAKOB

CuenieHHoOe HaclleJOBaHHUE
npu3HakoB. JlaboparopHast
pabota Ne 5 «3yuenue
pe3yabTaToOB
MOHOTUOPUAHOTO U
JUTUOPUIHOTO
CKpELIMBaHUS Y JPO30(PHIIbI
Ha FOTOBBIX
MUKpOTIpenaparax»»

I'eneTuka momna.
HacnenoBanue nprsHakos,
CLIEMJIEHHBIX C II0JIOM

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8436

bubmuoreka [JOK
https://m.edsoo.ru/863e862

bu6mmoreka [IOK
https://m.edsoo.ru/863e8878

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

bu6mmorexa [IOK
https://m.edsoo.ru/863e8c60

bu6mmorexa [IOK
https://m.edso00.ru/863e8c60



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

28

29

30

31

32

33

34

HN3MeHYnBOCTb.

Henacnencreennas

U3MEHUYUBOCTb.

JlaGopaTopnast pabota Ne 6.
Nzyuenune 1
MOIU(PUKAITMOHHOM
W3MEHYUBOCTHU, IOCTPOCHUE
BapHAIIMOHHOTO Ps/ia U
BAPUAILMOHHON KPUBON»
Hacnencreennas
W3MEHYUBOCTb.
Jlaboparopnas pabota Ne 7.
«AHanu3 MyTauui y
Jp030(UIIBI HA TOTOBBIX
MUKpOTIpEnapaTax»

T'e”eTnka yenoBeka 1

Pe3epBHBIN ypOK.
O00011eHNE 110 TEME
«HacmencTBeHHOCTD B
W3MEHYHBOCTH OPTaHHU3MOBY

Cenekius Kak HayKa U
rpouecc

MeTobI U TOCTHKEHHUS
CEJIEKI[MU PACTEHUMN U 1
JKUBOTHBIX

buotexHoorus kak oTpacib 1

0.5

0.5

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

bu6mmorexa [IOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK


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

MIPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4


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

11 KIIACC

Ne
Tema ypoka Aara

n/n KonuyecTBo yacoB  u3yuyenust

Kontpoabubie IlpakTuueckue

Bceero
padoThI padoThI

DBOJIOUS U METO/IBI €€ 1

U3Y4EHUS

Hcropus pa3Butus

IpeJICTaBICHUH 00 1

HBOJIIOLIUN

MuKpOo3BOTIOLMS 1

[Tonmynsuus kak

AIIeMEHTapHas euHUIA

BU/JIA U SBOJIIOIUH.

JlaGopaTtopnast pabota Ne 1 1 0.5

«CpaBHEeHHE BUIOB 10

MOP(OJIOTHUECKOMY

KPUTEPHIO»

JBrKymne cuisl

(amemeHTapHbIE (HPAKTOPHI) 1

9BOJJIIOIIMH

EctectBeHHbIi 0TOOD U ero 1

DJIEeKTPOHHbIE

uudposbie

oOpa3oBaTesibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/863ea20e

bubnnoreka IIOK
https://m.eds00.ru/863e9570

bu6nuoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoteka [IOK
https://m.eds00.ru/863e99c6

but6mmoreka [IOK
https://m.edso0.ru/863e9da4

but6mmoreka [IOK


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

10

11

12

13

14

dbopMbI

Pe3ynbratel sBOMIONMY:
MPUCTIOCOOTICHHOCTh
OpPraHU3MOB U
BHUJ1000pa30BaHueE.
JlabopaTtopHnas padota Ne 2
«Omnucanue
PUCTIOCOOJIEHHOCTH
opraHu3ma u e€
OTHOCHUTEIILHOTO XapaKkTepa»

Hanpasnenus u nmytu
MaKpO3BOJIIOLIUH

H606paTI/IMOCTB 3BOJIFOIINH

Ucropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yUeHUS

FI/IHOTG?;I)I HpOI/ICXO)K)ICHI/ISI
JKA3HU HA 3emiie

Pa3Burwne xu3Hn Ha 3eMiie
I10 5paM U Iepuogam

OCHOBHBIE 3TaIlbl 3BOJTIOLUU
pPacTUTEIBHOTO U KUBOTHOTO
mupa. [Ipaktuueckas pabora
Ne 1 «M3yuenune
MCKOIIAEMBIX OCTaTKOB
pacTeHHH U )KMBOTHBIX B
KOJIIEKIMSIX »

CoBpeMeHHas cuctema

0.5

0.5

https://m.edsoo.ru/863e9ed0

bu6nmoreka [IOK
https://m.edsoo.ru/863e9fde

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

bu6mmorexa [IOK
https://m.edsoo.ru/863ea6be

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc

bu6mmnoreka [JOK


https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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OpTraHu4YeCKOro Mupa

DBOITIONINS YeI0BEKa
(arTpOTIOTEHE3)

JBwmxymme cuibl ((hakTophl)
aHTPOIOIeHe3a

OCHOBHBIE CTaaUU
SBOJIIOIMH YEJIOBEKA

YenoBeueckne pacel U
MIPUPOIHBIC aIalITAIUH
YyeJ0BeKa

PesepBHBIi ypOK.
O000I11IEHNE TT0 TEME
«BoO3HUKHOBEHNE U
pa3BUTHE KU3HU HA 3eMIie)»

DKoJorus Kak HayKa

Cpenpl oOuTaHus U
9KOJIOTHYECKHEe (DaKTOPBI

AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTAHUSY.
JlaGopaTtopnast pabota Ne 4.
«BnustHEE cBETa Ha poCT U
pa3BUTHE YEPECHKOB
KoJIeyca»

0.5

https://m.edsoo.ru/863ea48e

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

bubmuoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?

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

bu6mmoreka [JOK
https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eb10e
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BuoTtnueckue paxkropsl

DKOIOTrHYECKHUE
XapaKTEePUCTUKU
nonysstud. [Tpakruueckas
paborta Ne 2 «ITomcuér
MUIOTHOCTHU TOMYJISALUAN
Pa3HBIX BUIOB pACTCHUI»

Coo0b1ecTBa OpraHu3MOB —

OUOLIEHO3

DKOJIOTHYECKHUE CUCTEMBI
(3KOCUCTEMBI)

OCHOBHBIE ITOKa3aTeIn
OKOCHUCTCMBI.

DKOJIOTUYECKUE MMUpaMUuIbl.

CBOMCTBA DKOCHUCTEM.
Cyxkueccust

[TpupoaHbie SKOCHCTEMBI
AHTpPOIIOTE€HHBIE
HKOCHUCTEMBI

buocdepa — rnobanpHas
3KOCHCTEMA 3EMIIN
3aKOHOMEPHOCTH
CYIIECTBOBaHMS OHOChEpHI

YenoseuecTBo B Onocdepe
3emn

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [JOK
https://m.edso0.ru/863ebb5e

bu6mmorexa [JOK
https://m.edsoo.ru/863ebd16



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 CocyiiecTBoBaHHE PUPOABI

H 4CJIOBCUYCCTBA

Pe3epBHBIii ypOK.
O000111eHUE TEMBI

34 o 1
«Coo01recTBa u

OKOJOTHYCCKHUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

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

2.5


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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkiimonepHoe o61miectBo «3narenbcTBO
«ITpocsenienue»

[TpoBepounbie pabOThI, KOHTPOJIBHBIE PAOOTHI, MPAKTUUECKUE PAOOTHI

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meroaunueckue mocooust IoypoyHbie pa3padOTKu

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POII
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