PABOYAS ITIPOTPAMMA
yuyedHoro npeamera «buosorus»
(0a30BbIil YPOBEHD)
st ooydarommxcst 10 — 11 xmaccos

MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIXO0J0B K (opMHUpoBaHUIO cojepxaHus yuyeOHoro mnpeamera «buomorus» cocTaBUiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETro
obuiero oopa3zoBanusi B Poccuiickoit @enepaiyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYCHUU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNAx, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeacTBaMu ydeOHoro mpeamera «buonorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue 110
pasgenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKU 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mporpamme 1o OHONOTMHM Tak)Ke YYHUTHIBAIOTCS TpPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MTPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00yJaromuxcs 1mo
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6uosnorum (10—11 kmaccel, 6a30BbI ypOBEHb) pEaIM30BaH MPHHLIUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpHBAETCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
OpeJCTaBIeHUH O 370pOoBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npuponHoii cpene. IloaTomMy Hapsimy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJOIMU yJEeNeHO BHHUMAaHHE HCIHOJIb30BAHUIO IMOTYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIecO00pa3HOro MOBEACHUS B OKPYKAIOUIeH MPUPOIHON cpere,
aHamu3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YellOBeKa Ha COCTOSHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBICHHOCTH Y4eOHOro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHs YCIOBHUA ISl PEUICHUS
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAoiaraet
dopmupoBaHHEe y O00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
obOecnieunBaeT (QOpMHUpOBaHUE y OOYydYalOIIUXCS MPEACTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O J)KUBOM MpUpPoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM



OpraHM3alMl M DHBOJIIOLMH, CO3MAET YCIOBHA JUIA: IIO3HAHUS 3aKOHOB >KMBOW IIPHPOJBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3o0macHoro obpasa
JKU3HH, KOJIOTHYECKOI'0 MBILUICHMS], ICHHOCTHOI'O OTHOLLICHHUS K KMBOU IIPUPOJIE U YEIIOBEKY.

bonpiioe 3HaueHue OWOJIOTMS HMMEET TaKXkKe JUId pEIIeHHs BOCHUTATENbHBIX U
pa3sBUBAIOIIMX 33Ja4 CpeHero oouiero ooOpa3oBaHus, couuanuzanun odyyaromuxcs. M3ydenue
ouosorun obecrieunBaeT YCIIOBHS JUIS ¢dbopmupoBaHus MHTEJUICKTYAJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpBHI, CIIOCOOCTBYET
UHTErpaluy OMOJOTMYECKUX 3HAHUM C MPEJICTaBICHUSMHM M3 JPYTUX Y4eOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpaduu. HazBaHHbIE MON0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTo
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OMNpENeNeHHs MOIXOA0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUS, IPEACTABICHHOTO B ITPOrpaMMe Mo OHOJIOTHH.

OT100p coneprxkanus yueOHoro npeamera «buoaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULHUH KyJIBbTYpOCOOOPA3HOro MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYYarOIIMECs TOJIKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOIne
a/IeKBaTHOE IIOBEJICHHE 4YEJOBEKa B OKPYXAIOWIEH NPHUPOAHOM cpene, BOCTPEOOBAHHBIE B
IIOBCEHEBHOM JKM3HU U NpaKkTU4eckoil aesresnbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHUMAIOT 3JEMEHTBl COJIEp)KaHUs, KOTOpble CIIy)KaT OCHOBOM i (OpPMHPOBAHUSA
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTMHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMSL.

CrpyKTypupoBaHHE COJepXkKaHus y4yeOHOro MaTepuasa B IporpaMMe IO OHOJIOTHU
OCYILECTBJICHO € Y4ETOM MPHUOPUTETHOTO 3HAUEHUs 3HAHUNA 00 OTIMYMTEIbHBIX OCOOEHHOCTSX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THM B
CTPYKType ydeOHoro npeamera «buomnorus» BBIJIENEHbI CIENYIOLINE COJIepKaTeIbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/ipl HAY4HOTO MO3HaHMs», «KieTka kak Guosornyeckas cucTeMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa U MHOroo0pasue OpraHu4eckoro MHpay,
«OBOJTIOLINS )KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTI.

HEJb U 3AJAYHN U3YYEHUSA YYEBHOI'O ITPEAMETA «BHOJIOT USD»
Ileny uzyuyenus ydeOHoOro mpenmera «buonorus» Ha 06a30BOM YpOBHE — OBJaJICHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM

pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh ATU 3HAHUS JIJI1 TPAMOTHBIX JIEUCTBHI B

OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro mpenamera «buomorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs pelIeHuEM CIEAYIOINX 3a0au:

® OCBOCHHE O0YYaIOUIMMHUCS CUCTEMbI 3HAaHUI 0 OMOIIOTMYECKUX TEOPHUSIX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIOTE3aX, MPaBWIAX, CIYXalUX OCHOBOWM sl (opMupoBaHUS
MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTMHE MHPA, O METOJAaX HAYYHOrO MO3HAHMS,
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIluH,
BBIJIAIOIIUXCS] OTKPBITUSAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

e (QopmupoBanue y o0O0yyaroumuxcs IMO3HABATENIBHBIX, HHTEIUICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B TpoIlecce aHamu3a JaHHBIX O MYTSX Pa3BUTHS B OHMOJNOTUU HAyYHBIX
B3JISIZIOB, UEH Y MOJXO0JIOB K U3YYEHHIO KHUBBIX CHCTEM PA3HOI0 YPOBHS OpraHU3alNH;

® CTaHOBJICHHE y 00YyYarommxcs o01eil KyabTyphl, QYHKIIMOHATEHON TPaMOTHOCTH, Pa3BUTHE
YMEHUW OOBSCHATH W OIICHWBATH SIBJICHUS OKPYXKAIOMIEr0 MHpa >KUBOM TPUPOILI Ha
OCHOBaHUH 3HAHUH U OMBITA, MOTYYCHHBIX PU U3yUYEHUU OUOJIOTHH;



e (QopmupoBaHue y OOy4arOUIMXCS YMEHUW WLTIOCTPUPOBATh 3HAUCHUE OUOIOTHYECKUX
3HAHUU B TMPAKTUYECKOM NEATENbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HIA;

e BOCIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM JKUBOM MPUPOIBL,
HEOOXOMMOCTH OEpEeKHOTO OTHOIIGHUS K HEH, COONIOAEHUS JTUYECKUX HOPM IIpH
POBEICHUH OMOJOTMYECKUX UCCIIeIOBAHUM;

® 0CO3HaHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHWW JUIS TOBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

® [pUMEHEHHE NPHOOPETEHHBIX 3HAHUM M yYMEHHH B MOBCEIHEBHOH JKM3HM JUIS OLEHKH
MOCIIEACTBUIM CBOEH NIEATEIHHOCTU MO OTHOIICHHUIO K OKpYXarolle cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHHE Mep TPODHUIAKTHKY 3a001eBaHUH.

MECTO YYEBHOTI' O IIPEIMETA «bUOJIOT'US1» B YYUEBHOM IIJIAHE

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JIaCTH
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Jlist u3ydenusi Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOIUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEP)KAHUE
YYEBHOI'O ITPEJIMETA «BUOJIOTUS1» (BA30OBBI YPOBEHbD)
10 KJIACC
Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHUU C OOIIECTBEHHBIMU, TEXHUUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Qmiocoduei, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
(GbopMUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJ0rH4ecKUX HayK.

Mertonbl O3HAHUS KUBOW MPUPO/BI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCaHNue, U3MEpPEHHE,
KJaccu(uKaus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeTobl TO3HAHUS KUBOW IPUPOABI».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktnueckast pabora Ne 1. «lcmonbp3oBaHuE pa3iIMYHBIX METOJOB NPHU H3YYEHUU
OMOJIOTNYECKNX OOBEKTOB.

Tema 2. /KuBble cuCTEeMBbI M UX OPraHU3AIHA.

JXKusele cucrempl (6MOCHCTEMBI) Kak MpeaMeT H3ydyeHus Ouonoruu. OTIMyYUe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU NPUPOJIBI.

CgoiicTBa OWocucteM U WX pa3zHooOpasue. YPOBHHM OpraHu3alud OMOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hEPHBI.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
IIPUPOJBI».

Ob6opynosanue: moaens Monekynbsl JJHK.

Tema 3. XuMHUYECKHI COCTAB U CTPOEHUE KJIETKH.



XUMUYECKUH ~ COCTaB  KJIETKM.  XHMHUYECKHE  DJJEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yYHKIMK BOJABl M MUHEpPAJIbHBIX BelleCTB B KieTke. IloxnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0eIKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHUMbIE AMUHOKUCIOTHI. AMMHOKHCIIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBolcTBa OenKoB. buonornyeckue GpyHKIMU OEITKOB.

®epmeHThl — OHosoruyeckue karaiausaropbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyocrparHas  cnenuduuHocts. Kodepmentsl. Butamuubel.  Ominunst  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpoB.

VYraeBoapl: MOHOCaxapuasl (III0K03a, pudo3a U 1e30KCHpud03a), Aucaxapusl (caxaposa,
JAKTO3a) W IoJucaxapuabl (Kpaxmall, TIJIMKOIeH, LeJuioa03a). buonornueckue ¢yHkuun
YIJI€BOJOB.

Jlumuael:  TpUraMuepuasl, Qochomunuael, crepouasl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JIMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne m ¢ynxuuum PHK. Buget PHK. AT®: ctpoenue u
GbyHKIHH.

[MuTonoruss — Hayka o kierke. KilerouHas Teopuss — npUMep B3aUMMOICHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas »xuBast cucrema. OOmiye Npu3Haky KJIETOK: 3aMKHYTasl Hapy»Has
memOpana, mosiekyibl JIHK kak reneTnueckuil anmnapat, cCucTeMa CUHTe3a Oernka.

Tumbl KJIETOK: JyKapHOTHUYecKas M IpokapuoTuuyeckas. (OCOOEHHOCTH CTpPOEHUS
npokapuotTuyeckoit kinetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKOH KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. lluromymasmMa M e€ OpraHoMJIbL
OnnomeMOpannblie opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocomsl. [loayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, MiuacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M TJIACTHI.
Buap! nmnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPHOJIH,
PECHUYKH, KTYyTUKU. DyHKINN OpraHOUAOB KIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, KaproIuiazma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KUBOU ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyibl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpPOEHUE PpaCTUTENBbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIUmuas.



OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJAOBaHWE MJisi TPOBEICHHUS HAOIIOJCHUH,
U3MEpPEHU, KCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIHHBIX, JKUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTopnas pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMeEpe aMHJIa3bl WK KaTanasbl)».

Jlaboparopuass pabora Ne 2. «M3yueHWe CTPOCHHS KJICTOK PACTCHH, XUBOTHBIX U
OaxkTepuii Mo/l MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenessTeJLHOCTDL KJICTKH.

OOMeH BemecTB, WIM METa0oMu3M. ACCUMWIISAIUS  (TUIACTUYECKHA OOMEH) U
JUCCUMUJIIALIUS (SHEPreTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca Mmertadonusma. Poib
3aKOHOB COXPAHEHUs BELIECTB U YHEPTUU B MIOHUMAHUHN METa0O0IU3Ma.

Tunber oOMena BemiecTB: aBTOTpOGHBIN U rerepoTpodHsbid. Pons pepmeHTOoB B 00MEeHE
BEILECTB U MIPEBPAIICHUHN SHEPTUU B KIIETKE.

@®orocunTe3. CBeroBas u TemHOBas ¢a3bl ¢orocuHTe3a. Peakmum ¢dorocuHTE3a.
OddexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUI.

XemocuHTe3. XEMOCHUHTE3UPYIOIIUE OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a IJIsl JKM3HU Ha
3emuite.

OHepretuyeckuii oOMeH B  KJeTke. PacmienneHue  BeHIECTB, BBIACICHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe oxkuciaeHue, WIM KJIETOYHOE JbiIxaHue. OKHCIUTENbHOE
dochopmmpoBanne. IPHEKTUBHOCTD IHEPIrETHUECKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wundopmamus u JHK. Peamuzamus
TeHeTUYEeCKON HH(popMalKu B KieTke. ['eHeTHuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cuHTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B OnocunTtese Oenka.

Hexnerounsle ¢opmbl ku3HM — BuUpycbl. Hctopust oTkpeitus BupycoB (. MU.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHui, >KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpYCcaMu. Bupyc uMMyHoaepuIMTa yeaoBexa

(BUY) — Bozoymutens CIIMJla. OOpartHas TpaHCKpHUIIMsA, peBepTaza W HUHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JleMoHCTpanum:

[Toptpetsr: H. K. Konbuos, /1. . Usanosckui, K. A. Tumupszes.

Tabmuupt w  cxembl: «Tunel  nutanus», «Metabomuzm»,  «MUTOXOHIPHUSY,
«DHepreTuueckuii oomMen», «Xmnopornacty, «Dotocunte3», «Ctpoenune IHK», «Ctpoenue u
dbyHKMOHUpoBaHue TreHa», «CuHre3 Oenka», «['eHetmueckuid  kom», «Bupych»,
«baktrepuodarn», «Ctpoenne u ku3HeHHBIA 1wk Bupyca CIIW[a, Oaxtepuodaray,
«Pemmukanms JJHK».

Oo6opynoBanue: monenu-anmumkanuu «Y apoenue JJHK u tpanckpunums», «buocunTes
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJTHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1k, wiv KU3HEHHBIM WK kieTtku. MuHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdaze. Permnmukanus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE



HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muro3. Craagum muto3a. I[lpouecchbl, mpoucxonsduie Ha pas3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHSI OpPraHu3MOB: Oecroysioe u  1ojioBoe. Buabl  Oecrnonoro
pPasMHOXKEHUS: JeJICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa3oBaHuE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIoI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxoismiye Ha craausx meiosza. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpICa M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losoBBIE Kemnesbl:
CEeMEHHUKU M su4yHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTO30u,
SUIEKIIETKa) — clepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUsI SHIEKIETOK W
crepmaTo3onaoB. Omioaorsopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Otansl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIGHUE, TacTPYIISIHSA,
opranoreres. IlocTomMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHATFHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butne pacrenuil. OHTOreHe3 IBETKOBOIO PacTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHA.

JdeMoHcTpanum:

Tabmuiel u cxeMbl: «DopMbI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUu», «BereraTuBHOE pa3MHOXEHUE pPAacTeHU», «JleleHne KIeTKu
OaxTtepuii», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUHBIN UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe u Henpsimoe pa3ButHe», «l'ameToreHes y
MJIEKOMUTAIOIINX U Ye0BeKa», «OCHOBHBIE CTAIUN OHTOTEHE3A.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30uabl MIIEKOITUTAIOIIETOY,
«Sinexnerka mitekonuraroniero», «KapuoknHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHass pabora Ne 4. «l3yyeHHe CTpOEHMs IOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBeHHOCTh 1 H3MEHYUBOCTH OPIaHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs TeHETHMKH. Poib UUTOIOTMH |
SMOPHUOIIOTHUY B CTAHOBJICHUH T€HETHKHU. BKIIaJ pOCCHIICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (THOPUAONOTHYECKUH, LUTOTeHETHUYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble I.  Mennenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eMH000pa3us THOpUI0B NepBoro nokojienus. [Ipasuio



JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. I[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe  CKpemmMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBaHUS  IPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS [IIsl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CueruienHoe HacienoBanue mnpusHakoB. PabGora T. Moprana mno cuemIeHHOMY
HACJICIOBAHUIO I'eHOB. HapyllieHue cuerieHus TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAENIEHHE 10JIa. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M rereporameTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CUECINICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTU: HEHACIIECTBEHHAs U HAcJeICTBeHHas. Poiib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYHBOCTH.
BapuauvonHslll ps 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHasi, Wiy reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u TMOJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHYMBOCTU. MyTalnMoHHas
U3MEHUYMBOCTh. Kimaccuukamusi Myranuid: TeHHBIE, XpPOMOCOMHBIC, T¢HOMHBIC. YactoTa u
MPUYUHBI MyTaliii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHOM
n3menunBocty H. M. BaBunoga.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOIbI TEHETUKH YeEJIOBEKa:
TCHCAIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNIeHUEe TE€HOTUIIA: IOJHOINCHOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoribto [II[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hd, OO0Je3HM C  HACJIEACTBEHHOM  IMPEApacIoioKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTudeckue H TeHepaTuBHbie MyTaluu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHUKU B
MPEIOTBPAIIEHUH U JICUCHUHN T€HETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIMTOTCHETHYECKash OCHOBAY,
«3aKOH pacHICIUICHUS M €ro I[UTOT€HEeTUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunOpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3anmMoneincTBie ajlieNIbHbIX I€HOB», «I €HeTHYecKrue KapThl PaCTEHUM, JKUBOTHBIX
1 4YesnoBekay, «l'eHeTuka moJiay, «3aKOHOMEPHOCTH HACIEIOBAaHMS, CHEIJIEHHOTO C IOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHumBOoCcTHY», «MoaudukanmoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropan, «['eHeTnka rpynmn KpoBwu», «MyTanuoHHas
U3MEHUYUBOCTBY.

OGopynoBanue: Mojenu-anuiMKanun «MoHOTHOpUIHOE CcKpemuBaHuey», «HemnomHoe
ToOMUHUpOBaHUeY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoMm», MHUKPOCKON U
MuKkpornpenapar «J/Ipo3oduna» (Hopma, mytanuu HopMbl KPBUIEEB U OKPACKHU Telna), repbapuit
«I"'opox moceBHOW».

JlaGopaTopHble U NpakTH4YecKre padoThbi:



JlaGopaTtopnast padota Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUIHOTO
CKpEIIUBAHUS Y TIPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuas pabota Ne 6. «M3yuenrne Moau(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyrauuid y JApo30(uIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U Mpolecce. 3apoXIeHUE CeJICKIUU U Jomectukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbli U MHAMBUAYAIbHBI OTOOpPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIM3KOpOaCTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucras nuaus. CkpemmBaHWe YWCTBIX JMHWNA. [erepo3uwc, wnum TUOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpuau3anus W e YCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHHS CEeNeKUUU PpaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Kietounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME M JTudeckue mnpobiaembl. MO -
F€HETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1IBaHOB.

Tabmuiel u cxembl: kapta «LIeHTpbI MPOMCXOXIEHUS M MHOT00Opa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paboter akamemmnka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
OounorexHonorun», «Knerounele KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacrenui, repOapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTIDKEHHUS CEJeKIMU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC
Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[Ipennockuiku BO3HWKHOBEHHS 3BOJIIOIUOHHOW TEOPUHU. ODBOJIIOIMOHHAS TEOpUS U €&
MecTO B Ononoruu. BriisiHrE 3BOIOIIMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTHH U IPYTUX HaAYK.

CBugerenbcTBa HBOMIONUU. [laneoHTONOrMYECKHUE: MOCAEAOBATENIBHOCTD IOSBICHUS
BUJIOB B MAJICOHTOJIOTMUYECKON JIETOMHUCH, epexoaHbie hopmbl. broreorpaduueckue: cxoacTBo
U paznnune GayH 1 Gpiop MaTEpUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJACTBA W paznyus SMOPHOHOB PAa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MTyTeH Y BCEX OPTraHU3MOB.



OpomtourionHass teopuss Y. JlapBuna. I[lpeanocbulku BO3HUKHOBEHHUSI JapBUHHU3MA.
JIBIoKylue Cuibl  SBOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas HW3MEHYMBOCTh, OOppOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckast Teopus Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKECHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLIUU.

JBuxkympe cuibl ((pakTopbl) 3BOJIONWK BHIOB B MpUpoje. MyTallMOHHBIA MPOIECC H
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomynsiiioHHble BOJMHBI U Apedd reHoB. M3onmduusa u
MUTPALIUS.

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y opranuzmMoB. ApoMop¢03bl U UINO0AJANTALNUH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHoBHBIE (OpMBI BHI000Opa30OBaHUS:
reorpauueckoe, IK0JI0rHuecKoe.

MaxkposBomonus. DopMbl SBONIONUH: (puUIIeTHYEeCcKas, TUBEPreHTHAs, KOHBEpreHTHas,
napasuiensHas. HeoOpaTuMOoCTh SBONIOIHH.

[Tpoucxoxnenue oT HECMENUATN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClicuuaJin3aliumsa. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner w  cxembl: «Pa3BuTHe oOpraHmdYeckoro Mupa Ha 3emie», «3apoJIbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 32 CyIIECTBOBaHHEY,
«EcrecTBennsiii  0TO0p», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue Mopos
JKUBOTHBIX, «[Tomynsium, «MyTarnuoHHas U3MEHYUBOCTHY, «Apomop}o3sD»,
«Ununoamanramuny», «OOmas nereHepamusy», «JBuwxymme cuibl 3BoMOIUMNY», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopsba 3a cymectBoBanue», «lIpucnocodbieHHOCTH
opranu3MoBy, «I eorpaduueckoe BupooOpa3zoBaHue», « IKOIOTHIECKOE BUI000Pa30BAHUEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMHU OKPACKH, HA0Op TIIOJ0B U
ceMsiH, Kosutekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOJICHUH Y dKUBOTHBIX», MoJieTh «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapta wMupa, Koiekuus «@DPoOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTeHHI», Mojenb anmuiukanus «llepekpéct xpoMocom», BIaXHBIE Mpenaparsl
«Pa3Butne HacekoMoro», «Pa3BuTue mATyHIKHY», MHKporpemnapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TETA).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHAOB 10 MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlabopaTopnast pabora Ne 2. «OmnmcaHue TPUCTOCOOJICHHOCTH OpraHu3Ma u €€
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
KU3HM Ha 3emuie: aOWOoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONHS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BOMIONMKM. HauanpHble Tanmel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.



®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoMIONUA. DOPMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pazgutue xu3num Ha 3emie mno spamM U nepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUJTYPUICKUH, J€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepruoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nmepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u >KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOIONUU. OCHOBHBIE CHUCTEMAaTUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpONOJOrus Kak Hayka. Pa3Buthe npeacraBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. CxoACTBa U pa3Inyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpyAa, MBIILICHUE,
peyb.

OCHOBHBIE CTaJIMM U BETBU JBOJIIOIMHM YEJIOBEKA: aBCTPAJIOMHUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsI CYIIECTBOBaHHS, 00JACTh paclpoCTpaHEHHs, 00BEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpOINEOUIHAs (€Bpa3uiickas), HETrpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoevyeckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

IToptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmune! u cxembl: «Bo3nukHoBeHHe COMHEYHON cHCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kieTrka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas CHCTeMa OpraHUYecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOoBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJI0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JT0N», «UenoBeuecKe pacol».

O6GopynoBanue: wmynsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEphl, pyOuia, ckpebna), TeoXpoHoJIorndeckasl Tabnuia,
KOJUTEKIUs «DOPMBI COXPaAaHHOCTH HCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[TpakTuaeckas padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIHUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITN
KpaeBeIUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

OKOJIOTHSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUH. MeToabl 3KOJIOTMYEeCKUX

UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHHs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JYyIIHas,  IOYBEHHAs,
BHYTPHUOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarnus skonormueckux (pakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE IKOJIIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuortnueckue  (akTopbl:  CBET, TeMIepaTrypa, BIAKHOCTb.  DOTONEPUOAU3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKTOPOB. bruogornyecknue puTMel.

buotnueckne  ¢akropbl. Buapl OHMOTHYECKHMX  B3aWMOJCWCTBHUN:  KOHKYPCHIIHS,
XHUIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCANIM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aUMOJICHCTBUI JJIsl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOmyisiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JIuHamuka
YHCJICHHOCTH HOMYJISLUU U €€ PEeryIsIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapta «IIpupogusie 30Hb1 3emau», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISLUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas padora Ne 3. «Mopdosnornyeckne 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Ipaktuueckas padota Ne 2. «[loAcu€T MIOTHOCTH MOMYJISALUA PA3HBIX BUIOB PACTCHUI.
Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl — OuoleHo3a:  BMJOBasd,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). IlonstTe 00 3kocucTeMe UM OMOreolEHO3E.
OYHKIMOHAIbHbIE KOMIIOHEHThl 3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, pPEIyLIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUU B 3KocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u ceTd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: OHomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
DKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKIecCHs.

[TpuponHble 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
IIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3emIe.

VYyenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpykTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoOc(epbl Kak II00aTbHONW 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemiecTB M OMOr€OXMMHYECKHE ILMKIBI AJIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocepe 3eminn. AHTPOIIOTeHHbIe n3MeHeHus B onocdepe. [1odansHbIe
HKOJIOTHYECKUE TPOOIIEMBI.



CocymecTBoBaHuE IpUPOBI U YenoBeuecTBa. CoxpaHeHne 6MOpa3HOO0pa3us Kak OCHOBA
ycroitunBocTu Onochepsl. OCHOBa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCIIOJIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumeBbie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupogusie
coobmiectBay, «llemn mnuraHusy, «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOCUCTEMa IIUPOKOJUCTBEHHOI0 Jiecay, «ODKOCHCTeMa XBOHHOro jeca», «buoneHos
BOJOEMay», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3AEHUCTBUS Ha IMPUPOAYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenlInas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QdexT», «DakTopbl
PaMOaKTUBHOIO 3arpsi3sHeHus 6nocdeps», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepoga B Ouocdepe»,
«KpyroBopot a3zora B mpupoie».

O6opynoBaHue: MO/IeIb-aNIIuKaLUs «Tunuynsle OMOIICHO3BIY, repbapuii
«PacturenpHble  coobmiecTBa»,  Koyulekuuu — «buomenos», «Bpenurtenun — BakHEMIIMX
CEJIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U KHUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, Kpacnas kaura Poccuiickoin
®denepanuu, U300paKeHUs] OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMBI
MO BUOJIOT'MN HA BA3OBOM YPOBHE CPEJHEI'O OBILIET'O OBPA30BAHUSA

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00y4aroIyUMUCs NPOrpaMM CpeHEero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX pE3yJbTaTOB OCBOEHHS Npeamera «bHOJOrus» BbBIIEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
UJIGHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOONPEAEICHHIO,
HaJIM4Me MOTHUBALUMU K OOyYeHUIO0 OHMOJIOIvH, IleJIieHaNpaBlIeHHOe pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCs pPYKOBOACTBOBATHCS B
CBOEH  JEATETBbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, MPHUCYIIUMH  CHCTEME
Ouonornyeckoro o0Opa3oBaHMs, HaJIMYUE SKOJOTHYECKOTO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTHb LCJIN U CTPOUTD )KU3HCHHBIC IIJIAHBI.

JImuaOCTHEBIC pE3yiabTaTbl OCBOCHUSA IMMPEAMCETA «bnonorusy JOCTUT'alOTCA B CAHWHCTBEC
y4eOHOI W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKMMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMHU, MPUHSATHIMU B
oOImIecTBe TpaBWIIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCITMUTAaHUA W CaMOPAa3BUTHUA, PA3BUTHA BHyTpeHHeﬁ MMOo3WIUU JIMYHOCTH, IMAaTpUOTU3MaA,
YBKEHHs K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TPaIulisIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoe U OKPYKarolIen cpere.

JImuaOCTHBIE PE3YyIbTAaTbl OCBOCHUSA y‘—Ie6HOFO npeamMera «buoorus AOJIDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX



yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paClIupCHUC KU3HCHHOI'O OIIbITA W ONbITa JACATCIBHOCTU B HPOLCCCC pCaln3alilii OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIMTATEIbHOU ACATCIbHOCTH, B TOM YHUCJIC B YaCTH.

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 O0IIECTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH NIEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX IPOEKTOB,
peIICHUN y‘IG6HBIX U II03HaBaTCJIbHBIX 3aJa4, BBIITOJIHCHHUN OHMOIOTMYECKUX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  OMNpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHUBHOTO
BSaHMOI[efICTBHH JHOI[CIE C pasHbIMU y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMH LCHHOCTAMU U COLIMAJIbHBIM
MIOJIOKCHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOM IPaXKIAaHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonuMHON, TropaocTd 3a CBOM Kpai, CBOXO
Ponuny, cBO SI3BIK M KYJIBTYPY, IMIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAUI0 ¢ MaMATHUKAM IPUPOJIBI,
JIocTkeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHU 3HAYE€HUSI OMOJIOTUHU B IIO3HAHUU 3aKOHOB IIpHUPOABI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOI'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

0CO3HaHME JYXOBHBIX LIEGHHOCTEH POCCHIICKOro Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIECHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HeHHOCTeI\/'I CEMENHON >KU3HU B COOTBETCTBUHU C TpaguuusaMu Hapoa0B
Poccuwn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHUH;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3JICHCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KayecTBa TBOPYECKON JIMYHOCTH;



5) ¢u3nyeckoro BocnuTaHusi, GopMUPOBAHMS KYJbTYPbI 310POBbSi U 3MOLUOHAIBHOIO
Os1aronmosyqust:

NOHMMAaHME U peanu3alys 3J10poBoro U 0e3omacHoro o0pasa *Hu3HH (30pOBOE MUTAHUE,
COOJIIOJIeHNEe TUTMEHNYECKUX MPaBWII U HOPM, COAJTaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
peryisipHas (u3Mueckas aKTUBHOCTh), OEpEX)HOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOIMUYECKON U COLIMAIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JeSITEIIbHOCTD;

UHTEpeC K Pa3IuuHbIM chepaM MpodhecCHOHATBHONW NesATeIbHOCTH, YMEHHUE COBEPILATh
0CO3HaHHBII BEIOOP OyayILel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUHM BCel
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

9KOJIOTHYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIlIECTBOBAaHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYyJbTYphl: MPHUOOPETEHUE ONBITa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEeH cpeibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sieM U IyTel UX pelIeHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpETaeMble MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuU NpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHNE
IpaBUJ MOBEJCHMS B NPHUPOJIE, HANPABICHHBIX HAa COXpPaHEHUE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, MPUHOCSIIMX Bpel OKpY’Karolled NpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIMYME Pa3BUTOrO HKOJOTMYECKOTO MBIIUIIEHUS, JKOJOTHYECKOM KYJBTYphI, OIbBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON MpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESATEIbHOCTU YKOJIOTUUECKOM HAIIPABJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAaHHOIO Ha JMajore KyJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OpMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUHU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpe KaKk O €JUHCTBE NPUPOAbI, YelOBeKa U OOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH nMpo0eM coXpaHEeHHs MPUPOJTHOTO PaBHOBECHS,



yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHON LIMBUIM3ALMU: 00eCHeUeHUs
HOBOT'O YPOBHS Pa3BUTHUsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUYECTBA, MIOMCKA IyTEH BHIXOJA U3 TII00ATBHBIX
9KOJIOTUYECKUX MPoOseM U obecrieueHus nepexoa K ycToiuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCIIOJIb30BAaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHHS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH ()yHKIHOHAJIHHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit Ipu U3y4eHUH OHOJIOTUY;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCIMOJBb30BaTh MOJy4aeMble 3HAHHS I aHalIM3a M OOBACHEHHs SBJICHUUN
OKpYXKAIOIIEro MHUpa M IPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh OOOCHOBAHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAay4HbIX (PAKTOB M HMEIOIIMXCS JAHHBIX C IEJbI0 IOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIB30BAaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JieM B PEATIbHBIX KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE LICHHOCTH HAy4YHOH IEATEIBHOCTH, TOTOBHOCTb OCYILECTBIIATh MPOEKTHYIO U
MCCIJIE0BATEIBCKYIO ACSTEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

FOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY 00Opa3oBaHUI0 M €aMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHWH 10 OHWOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUS yueOHOro mnpeamera «bHojorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOMMXCS  MEKIUCIUTUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIE TIOHATHS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa
U cnenu(uKy METOZ0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHUE, NpOIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIe0BaHNE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHbIe JeiCTBUS (1O3HAaBaTEIbHbIE, KOMMYHUKATHUBHbBIE, PETYISTUBHBIE), 00ECIEUNBaOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O00YYaroluxcs,
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JEWCTBUS B IMO3HABATEIbHOU U
COLIMAIbHON NPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHero ooIero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€l CTBUSIMMU:
1) 6a3oBbIe JIOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJIM3UpPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHus), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
HOHATHUH (BBIIENIATH UX XapaKTE€pPHbIE MPU3HAKH, YCTAaHABINBATH CBSI3U C APYTUMH MTOHITUSIMH);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;



CTPOMUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbBIE, II0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUAIbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLCHHBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOIO, BHUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHS:

BJIa/IETh HaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS,

UCIOJIb30BaTh pPa3jMuYHbIE BBl JACSITEIBHOCTH [0 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpPETANNH, NMPEOOPa30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUAX, B TOM YHUCIE TPH
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOJIOTHEN, KIIIOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BAaTEIBHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
rUnore3y €€ penieHusl, HaxOIuUThb apryMEHThl IS J0Ka3aTelIbCTBa CBOMX YTBEPXKICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHMS 3aJaud pPe3yibTaTbl, KPUTHUYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYIIECTBIISATh LEJICHAIIPABICHHBIM MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHMA B  I[IO3HABATENBHYI0 M  IPAaKTHYECKyl0  00JacTu
KU3HEJECATENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE MWJEM, MNpEeJlaraTb OpPUTMHAIbHBIE MOJXOJAbl M PEUICHUS, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKCcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOIOTHYECKUX CIOBapSIX M CIPABOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyYHble METOAbI IMpPH IMOUCKE U OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /IS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUNYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY TMpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BAaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOM
uH(popMaluel: MPUMEHITh XUMUYeckue, PU3NYECKue U MaTeMaTHUeCKUe 3HAKU M CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHpOpMANMU, HHGOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

OByaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JACHCTBUAMM:
1) o6menne:

OCYILECTBIISITh KOMMYHHMKAIIMK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/aBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJICHHUsSI OTHOCHUTEJIbHO BBINIOJHEHUSl MpelaraéMod 3aJadyd, Yy4YUThIBaTb MHTEPEChl U
COIIACOBAHHOCTH MO3ULUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, MOHUMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAQJIETh PA3JIMYHBIMU CIIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MMOHUMATh HaMEpPEHUs
JPYTUX JIOACH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM $13bIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPIWHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpENENATh POJIM C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryISTHBHBIMH 1€ CTBUSIMU:
1) camoopranu3amnms:

UCIMOJIb30BaTh OHOJOTMYECKHe 3HAHUS Ui BBIABICHHUS NpoOJIeM U HX pELIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUII 1[EIeBbIe U CMBICIIOBbIE YCTAHOBKH B CBOMX
JNIEUCTBUAX M TMOCTYNKAaxX MO OTHOIICHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (OPMYyITUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTENIbHON JAEATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELIeHUs MpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPENIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcoOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO IIUPOKON IPYIUIIUHN B Pa3HBIX 00JACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIILHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HaBbIKAMM [TO3HABATEJIbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JAEUCTBUN
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX IIPU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

3) npunsiTHe cedsl M APYIHUX:

IpUHUMATh ce0sl, MTOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIE€ATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IMO3ULMU APYrOro 4eIOBeKa.

INPEJMETHBIE PE3YJIbTATHI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuguyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAllMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
IporpaMMe IpeaMeTHbIE PEe3yIbTaThl IPEICTABICHBI 10 TOJaM 00yUYeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKIJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEp’KaHHe OMOIOrMYECKHX TEPMHHOB M MOHSTUMN: )KU3Hb, KJIETKa,
opranus3M, Mera0osm3M (0OMEH BEIIECTB W NPEBpAIllCHHE JHEPTUH), TOMEOCTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jaraTb OHOJOTMYECKHE TEeOpuHu (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuilt H. U.
Baguiosa), onpeaensaTh rpaHUIbl KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;



YMEHHE BJa/IeTh METOAaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HAOIIOJACHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWI, OpraHu3anvs ¥ TPOBEICHHE OHOJIOTHYECKOrO
OKCIIEPUMEHTA, BBIIBIDKCHHUE THIOTE3bI, BBISBICHHUE 3aBUCHMOCTH MEXKIY HCCIICTyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISTH CYHICCTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKApHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH IPOIECCOB: 00MEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, IMIIACTUYECKOr0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OILIOJOTBOPEHUS, PA3MHOKEHUSI, UHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSThH MMOJYYCHHBIC 3HAHUS Il OOBSICHEHUS OMOJIOTUYECKUX TPOIIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO 00ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJIEH, COONIO/IEHUs HOPM
rPaMOTHOTO TOBEICHHUS B OKpYXKaloUIeH MPUPOJHON cpejie, MOHUMAaHUE HEOOXOIUMOCTH
WCIIOJIH30BAHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMU U OMOTEXHOJOTHUH JUIsl PAllMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHEeTHYECKHE 3a/Jadyd Ha MOHO- U JUTHOPUAHOE
CKpEIIMBaHKE, CICTUICHHOE HACJICIOBAaHUE, COCTABIIATh CXEMbl MOHOTHOPUTHOTO CKPEIIUBAHUS
JUTSL TIpEJICKa3aHusl HaCIeOBaHUs TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINIOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMECHHE KPUTHYCCKH OIICHHBATh W HHTEPIPETUPOBATH HH(DOpPMAIHMIO OHOJOTHYIECKOTO
COJICpKaHUs, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTUYECKYI0 HWH(POPMAIIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OMOJOTUM B CHUCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosoruu, GyHKIMOHAIEHON rPaMOTHOCTH YEJIOBEKA JIJISl PeIICHUS )KHU3HCHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATH COJICPKAHNE OMOJIOTUICCKUX TEPMUHOB W ITOHSITHIA: BHI, TIOITYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIHE CHIBI ((aKTOpbl) DSBOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpraHW3MOB, BHJ000pa3oOBaHWE, JKOJOTHYecKHe (AKTOPhI, HSKOCUCTEMa, TMPOAYICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIENH MTUTaHUs, YKOJIOTHIEeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHUE u3iarath Owuosormyeckue Tteopuu (dBomonoHHas Teopus Y. [lapBuHa,
CUHTETHYECKasl TEOPHs SBOJIIOIIHMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apopliieBoro cxoactea K. M.
Bbopa, depenoBanus TiIaBHBIX HampaBieHui u myTeil sBomouuu A. H. CeBeprioBa, ydeHHs O
ouocdepe B. U. Bepranckoro), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BJIQJIETh METOJaMH HAyYHOTO TMO3HAHUSA B OMOJIOTUM: HAOIIOJCHUE W OMUCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3alus ¥ TPOBENCHHE OHOJIOTHYEeCKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHUE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU



BEJIMYMHAMH, OOBSCHEHHE IOJIyUYEHHBIX pPE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAY4HBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBOABI HA OCHOBAaHUHU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, NPOJYLHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U 3KOCHCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 30POBbS OKPYXKAIOIUX JIOJEH, COOMIOAEHUS HOPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawolleil NpUpOIHOH cpele, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonoruu Ui paloHaIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJOrMYECKHe 3a/laud, COCTABIIATh CXEMbl IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMAX (LeNU MUTAHU);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yMEHUE KPUTHYECKH OLIEHHMBAaThb M HHTEPHPETHUPOBATh HH(POPMALUIO OHOJOIHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMAIKHK, HAYYHO-TIOMYJSIPHBIE MaTepuallbl), pPacCMaTpPUBATh TJI0OAIBLHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

yYMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MNOHSTUMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (nupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bubmuorexa [JOK
1 b 2 :
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKviBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edso0.ru/7f41c292
. bubnuotexa [JOK
X 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 HKHSHEESTENEHOCTE IIETKH 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHYUBOCTD 8 15 bubmuorexa [JOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIHYECTBO 9YACOB 110 ITPOT'PAMME 34 0 4


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

11 KIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (uitepp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 IBOMOUHOHKAA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Opranu3MBl H OKpyKaIOLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo01ecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
P 2
> C3CPBHOC BpentA https://m.eds0o.ru/7f41cc74
OBHIEE KOJTHYECTBO YACOB IIO 34 0 95
ITPOI'PAMME '
HOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero H3Y4YeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a



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
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeTobl TO3HAHUA )KUBOM TPUPOJIBI.
[TpakTrueckas padota Ne 1

bubmuoreka [JOK

2 «HMcnonp30BaHuE PA3TMIHBIX 0.5 https://m.eds0o.ru/863e6122
METOJIOB IPH U3YYCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cUCTEMBI, MPOIECCHI bubnmoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMHUYECKUM cocTaB KJIeTKU. Boja u bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubmuorexa [JOK
5) benku. CoctaB u ctpoeHue 6eJIKoB https://m.edsoo.ru /L816 366072
depMeHTBI — OHMOJIOTHYCCKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue 05 bubnnoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
! YrateponeL. Jiamm et https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 Hywrenrossie kncaotel. AT® https://m.edso00.ru/863e6d5c
9 Hcropust 1 METObI M3y4EHHUS bubnnorexa [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Kinerka xak 1eocTHas )KuBas
cucreMa
CTpoeHue dyKapuoTUYECKOM KIIETKH.
JlaGopatopHnast paborta Ne 2 bubmorexa [TOK
11 0.5 https://m.eds00.ru/863e6ff0

«3ydyeHne cTpoeHus KJIETOK
pacTeHHiA, ’KUBOTHBIX, TPHOOB U

https://m.edso0.ru/863e716¢



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
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OaxTepuii 10l MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIpenapaTax 1 ux
OINHCaHUE»

bubmuorexa [JOK
12 06 0
MCH BELICCTE T METADOIIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Porocuirtes. XemocHies https://m.eds00.ru/863e7¢98
. bubnuorexa [JOK
14 nepretieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
KJIeTkH. Muto3. JlabopaTopHas BuG 10K
noInoTeKa
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpETapaTax»
16 buocunres 6enka. Peaknus bu6mmoreka [IOK
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancsmst — duocunres benxa https://m.eds00.ru/863e796e
18 Heknerounsie hopmbl :kU3HH — bubnnoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @opMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
21 KJ1eTOK. OIJI0I0TBOPEHHE. 05 bubnmnoreka [JOK

JlaGopaTtopHnast pabota Ne 4
«M3ydeHune cTpoeHHsI MOJIOBBIX

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

99 NunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o bubnmoreka [JOK

23
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 IpU3HaKoB. MOHOTHOpUIHOE bubnmorexa [IOK

p ’ pui https://m.edso0.ru/863e8878
CKpEIIUBaHUE
WTHOpUIHOE CKpEINBaHue. 3aKOH
25 JI;[GSaBI/II::I/IMOFO H&ine OBaHUs bubmorexa LIOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CLeruieHHOE HACIeI0BaHNE
npu3HakoB. JlaboparopHas padota
No 5 «M3yuenue pe3ynbpTaToB bubnmnoreka [JOK

26 0.5
MOHOTUOPHUIHOTO W TUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpeIIMBaHUs Y Ap0o30(HIIbI HA
TOTOBBIX MUKpOIIpenapaTax»

97 TI'eneTnka nosna. HacienoBanue bu6mmoreka [JOK
MPU3HAKOB, CIEIJIEHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
HsmenunBocth. HeHacaencrBeHHas
M3MEHUYUBOCTh. JlabopaTopHas

28 pabota Ne 6. 3yuenue 05 bubmuoreka [IOK
MOAU(UKAITMOHHONW N3MEHUYUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHNE BaApUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOII»

29 HacnencrBenHass n'3MeHUHUBOCTD. 05 bu6mmoreka [JOK

JlaGopatopHas pabora Ne 7.

https://m.edso0.ru/863e8efe



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

«AHanmu3 MyTanui y 1po30(huis Ha
TOTOBBIX MUKpOIIpenapaTax»

bubmuorexa [JOK
30 Feneruica senoexa ! hitps://m.eds00.ru/863¢878
PesepBHelil ypok. O600IIEHHE 10
31 teme «HacnencTBeHHOCTh U 1
U3MEHYMBOCTH OPTaHU3MOBY
bubnnoreka [JOK
32 Ceneiuis Kak Hayka i poLece 1 https://m.edsoo.ru/§63e9214
33 MeToibl U IOCTHKEHUS CeJICKIINHU 1 bubmuorexa [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnnoreka [JOK
MPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
11 KUIIACC
KonnyectBo 4yacos DJIEKTPOHHBIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Konrponbubie  IMpaxririeckie H3y4YeHHUd o0pa3oBaTe/bHbIC
padoThI padoTshI
pecypcsl
1 OBOJIIOLMSA U METOJIBI €€ N3Y4EHHUS 1 bubmmorexa [IOK
https://m.edso0o.ru/863ea20e
5 HcTopus pa3BUTHS NpeACTaBIECHUN 1 bubmuoreka [IOK
00 DBOIIOLINH https://m.edso0.ru/863e9570
3 Mukpo3Boronus 1 bubmmorexa [IOK

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



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

HOHy.HSII_II/I}I KakK 3JICMCHTapHasa
cAnHuna Buaa U 3BOJIFOIIUHU.

bubmuoreka [JOK

4 Jlaboparoputas padora N 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHuIecKOMy KPUTEPHIO»

5 JBrokymye cuibl (3JeMEHTapHbIe bubmumoreka [IOK
(akTOpbI) FBOTIOIHIH https://m.edsoo.ru/863e9da4

. bubnuorexa [JOK

6 EctectBennbIit oT00p U ero Gpopmbl https://m.edsoo.ru/863e9ed
Pe3ynbTaTe! 3BOMIOLMY:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U

7 BHUI000pa3oBanue. JlabopaTopHas 05 bubnmoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepar»

8 Hamnpasnenus u nytu bubnnorexka [JOK
MAaKpO3BOJFOLIHHI https://m.edso0.ru/863e9cle

9 HeoOpaTtumocTs 3BOTIONNN

10 WcTopust xu3Hu Ha 3emiie U METObI
e€ n3ydeHus

11 ['umoTe3sr MPOUCXOKACHUS KUZHU bubmuorexa [JOK
Ha 3emie https://m.edso00.ru/863ea5a6

12 PazButue xu3Hu Ha 3eMie 1o 3pam U bubnmoreka [JOK
[epuo1am https://m.edsoo.ru/863eathe
OCHOBHBIE 3TaIbl HBOJIOLMH

13 PacTUTENBHOIO U )KUBOTHOI'O MUpA. 05 bubnnorexka [JOK

[IpakTuyeckas padora Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e99c6
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pacTeHUH U KUBOTHBIX B
KOJUIEKLIUSIX»

14 CoBpeMeHHas cuctema bubnunoreka HOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOLMS YeJIOBEKa (AaHTPOIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrokymue cuiibl ((paxTopsl) bubnnoreka [HOK
AHTPOIOTEeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLUU
YeloBeKa
18 UYenoBeyeckue pacsl U MPUPOHBIE bubnnoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea?2
PesepBHrlil ypok. O600111eHHE 110
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HH Ha 3eMJIe»
20 DKoJ0Trus Kak HayKa
91 Cpensl 00MTaHUs U YKOJIOTHYECKUE bu6mmoreka [JOK
(bakTophI https://m.edsoo.ru/863eafec
AbuoTtnueckue HhakTopsl.
JlaGopatopHnas pabora Ne 3.
«Mopdonorudeckne 0COOCHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0.5 Bubmmorexa LIOK
https://m.edso0.ru/863eb10e
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHHME cBeTa HAa pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorekxa [IOK
23 buornieckie dakTopet https://m.eds00.ru/863eb348
24 DKOJIOTHYECKHE XapaKTEPUCTUKHI 0.5



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
https://m.edsoo.ru/863eb348

nomysiun. [Ipakruyeckas pabora
Ne 2 «IToacuét mioTHOCTH
MONYJISIIMKA pa3HBIX BUIOB

pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — 1 bubnmoreka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTHYECKHUE CUCTEMBI 1 bubmuorexa [JOK
(3K0cucTEMBI) https://m.edsoo0.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNIN YIKOCUCTEMBI.

27 DKOJIOTUYECKUE MUPAMUJIBI. 1 bubmmorexa LIOK
Cotictsa sxocicTen. CyKieccus https://m.edso00.ru/863eb5fa

28 [TpupoaHbIE SKOCHCTEMBI 1

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — riobanpHas 1 bubnnorexka [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnunoreka [JOK
onocdepsl https://m.eds00.ru/863ebd16

32 YenoeuecTBo B 6rochepe 3emnn 1

33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HIE TEMBI

34 «Co00111eCTBA U DKOJIOTHYECKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



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




