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MNOACHUTEJIBHAS 3AITUCKA

[Ipu paspaborke mporpaMMbl 1O OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpEIEIICHHS TTOAXO0B K (POPMUPOBAHUIO COAEpKaHUs yaeOHoro mpeameta «buomornsy
cocTaBwiIM: KoHIeNTyanbHbIe osiokeHuss PI'OC COO o B3anM000yCIOBICHHOCTH IIEJICH,
COJIep KaHMsI, Pe3yIbTaTOB 00y4eHHUsSI U TPeOOBAHUN K YPOBHIO MOATOTOBKHU BBITYCKHUKOB,
MOJIOKEHUS 00 OOIMX TIENSIX M MPUHIIAIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpemHero obmiero oopa3oBanus B Poccuiickoit deaepannm, a Takke TOT0KEHUS
o crnenuduke OUONOTHH, €€ 3HAYCHUM B TMO3HAHMM >KUBOW TMPUPOJBI U 0OECIeueHUU
CYILIECTBOBAaHMs  yesnoBedeckoro oobmectBa. (CornacHO Ha3BaHHBIM — TOJIOKEHUSIM,
oTpe/eeHbl OCHOBHBIE (PYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMma mo Ouonoruu naéT MpeAcTaBiICHUE O LEsIX, 00 o0miel crpareruu
0o0ydeHHsI, BOCHUTAHUS M Pa3BUTUA OOydarOUUMXCs CpEICTBAMH YYEOHOro mpeaMera
«buonorus», ompenenser 00s3aTENbHOE MPEAMETHOE COJEP)KAHUE, €ro CTPYKTYpY,
pacrpeneneHue no pasaeinaM U TeMaMm, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYEHHUS
y4eOHOro Marepuaja ¢ y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JTOTUKHU
00pa3oBaTEIHLHOTO MPOLIECCa, BO3PACTHBIX 0COOCHHOCTEN 00y4arOIUXCsl.

B mporpamme mo OMOJIOTMM TakKe YUMTHIBAIOTCS TPeOOBaHUSI K IUIAHUPYEMBIM
JMYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00yueHust B HOpMHUPOBAHUU
OCHOBHBIX  BHUJOB  y4eOHO-TIO3HABATEJILHOW  JICSITEIIbHOCTU/YYEOHBIX  JEHCTBUIA
00y4Jarouxcst 0 OCBOEHUIO COJIEPKAHUS OUOJIOTUYECKOTO 00pa30BaHUsI.

B mporpamme mno Owuwomorum (10-11 ximaccel, 0a30BbIil ypOBEHb) pean30BaH
OPUHIIMI TPEEeMCTBEHHOCTH B M3y4YeHMHM Ouoyioruu, Onarogaps ueMy B HeH
IPOCMATPUBAETCS HANIPABJICHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX C (HOPMHPOBAHUEM
€CTECTBEHHO-HAayYHOTO  MHUPOBO33pPEHHMS,  IEHHOCTHBIX  OPUEHTALMA  JIMYHOCTH,
SKOJIOTUYECKOTO MBIILJICHUSI, MPEJCTABICHUN O 370pOBOM 00Opasze >KU3HU U OEpeKHbIM
OTHOLIEHWEM K OKpyXarolen npupoaHo cpene. I[lostomy Hapsay ¢ H3ydeHHEM
00111e0MOTIOTUYECKUX TEOPHH, a TAK)Ke 3HAHUN O CTPOCHHUH KUBBIX CUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIUX B HUX IPOIECCOB B MPOrpaMMme IO OHOJIOTHUHU
yIAEJIECHO BHUMAHUE HCIIOJIb30BAHUIO TMOJTYYEHHBIX 3HAHWW B MOBCEIHEBHOM >KU3HU IS
pelIeHus NPUKIAAHBIX 3a7a4, B TOM YKCIIe: NPO(PUIaKTUKN HACIEACTBEHHBIX 3a00JI€BaHUN
YeJIOBEKa, MEAUKO-TEHETUUECKOTO KOHCYJIBTUPOBaHUs, OOOCHOBAHUSI HJKOJIOTUUYECKHU
11eJ1€CO00Pa3HOTO TOBEAEHUS B OKPYXKAIOIICH MPUPOAHOW Cpelne, aHaidu3a BIUSHUS
XO3SIUCTBEHHON JESATEIbHOCTH YEJIOBEKAa Ha COCTOSIHHE NPUPOAHBIX U HCKYCCTBEHHBIX
HPKOCHUCTEM. YCHJICHHWE BHHMMAaHUS K TMPUKIATHOW HAMPaBICHHOCTH Y4e€OHOIo MpeaMeTa
«buronorusy NpoaUKTOBAaHO HEOOXOAUMOCThIO 00€CIICUEHUs YCIOBUM JIJIsl PEIICHUS OJTHOM
U3 aKTyaJbHBIX 33714 MIKOJLHOTO OMOJOTHYECKOTO OOpa30BaHUs, KOTOpas MPEIIoiaraet
dbopMupoBaHue y O0OydYarOMIMXCS CHOCOOHOCTH aJanTHPOBAThCS K HW3MECHEHHSIM
JUHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHE cpeaHero o0Iiero oopa3oBaHus 3aHUMaeT BakHOE MecTo. OHa
oOecreurBaeT (HOPMUPOBAHKE Yy OOYHAIOIIUXCS MPEACTABICHUI O HAYYHON KapTHHE MUPA,
pacmpsieT U 000OIIaeT 3HaHUA O YKUBOW MpHpoAe, €€ OTIMYUTENBbHBIX MpHU3HAKaX —
YPOBHEBOW OpraHU3alliyd U BOJIOLUU, CO3AET YCIOBUS AJIS: TTO3HAHUS 3aKOHOB >KMBOMU
npuponabl, (GopMupoBaHHs (PYHKIIHMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 370POBOTO U
Oe3omacHoro o0pa3a >KM3HHM, SKOJOTHYECKOTO MBIIUIEHHUS, [IEHHOCTHOTO OTHOIICHHUS K
YKWBOU NPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OHMOJIOTHS MMEET TakKKe HJis PEUICHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3a/a4 CPEAHEro oOIero o0pa3oBaHUs, COIMATU3ALUU OOyUYaIOIIUXCS.
Nzydenune Ouonorun oOecreyuBaeT YCIOBHUS IJsi (POPMUPOBAHUS HMHTEIICKTYaJlbHBIX,
KOMMYHUKAITMOHHBIX ¥ WH(OPMAIIMOHHBIX  HABBIKOB, OJCTETUYECKON  KYJIBTYPBHI,
CIOCOOCTBYET HWHTETpaliil OMOJOTMYECKUX 3HAHWUW C TPEACTABICHUSMU M3 JPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U Teorpadun. HazBaHHbIE TOTOKEHUS
0 MpeHa3HaYeHUH yueOHOro npenmMera «bruoaorus» cocTaBUIM OCHOBY ISl ONIPEIEICHHUS
MOJIXOI0B K OTOOpPY U CTPYKTYPUPOBAaHHUIO €ro COACpPKAHUSA, IPEICTABIECHHOIO B
nporpamMmme 1o OMOJIOTHH.

OT6op conmepxanusi ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIIEH C IMO3ULUH KYJIBTYpOCOOOPA3HOTO MOJAX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOyuaromuecs JOMKHbI OCBOUTh 3HAHUS U YMEHHUS, 3HAUUMBbIe /U1l hOpMUPOBAHUS 001IIEH
KYJBTYPBI, OIPEICISIONINE aIeKBaTHOE MOBEJECHUE YEJIOBEKA B OKPYKAIOIIEH MPUPOAHON
cpene, BOCTpeOOBaHHbBIC B TTOBCEIHEBHOM KU3HU U MIPaKTUUECKOU AesiteapHocTh. Ocoboe
MECTO B 3TOM CHCTEME 3HAaHUM 3aHUMAIOT JJIEMEHTHI COACPKAHUSA, KOTOPBIE CIIy’Kar
OCHOBOM 111 (OPMHUPOBAHUS TIPEJICTABICHUNH O COBPEMEHHOH €CTECTBECHHO-HAyYHOM
KapTUHE MHUpa M [EHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIONIUX TYMaHU3AIUU
OHMOJIOTrUYECKOro 0Opa30BaHMS.

CTpyKTypUpOBaHUE CONEpKaHUs y4eOHOro marepuana B MporpaMMme Mo OHOIOTruu
OCYIIECTBIIEHO C YYETOM NPHUOPUTETHOTO 3HAYEHUS 3HAHUH OO0 OTIMYUTENbHBIX
0COOCHHOCTSIX JKMBOM TMPUPOABI, O €€ YypPOBHEBOW OpraHu3aly H SBOIIOIUU. B
COOTBETCTBMM C JTUM B CTPYKType YyueOHoro mnpenMera «buonorus» BblaeneHbl
Clenyloume coAepKaTenbHble JUHUM: «buonoruss kak Hayka. MeToasl Hay4HOIO
no3HaHus», «Kierka kak Ouonormueckas cucrema», «OpraHuzM Kak OHOJOTrHYecKas
cucrteMay, «CucreMa M MHOTooOpa3ue OPraHMYECKOTO MHpa», «IBOJIOIUS >KUBOU
NPUPOIBD, « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTHY.

Lenp uzydyenus yuyeOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIAJICHUE
00y4aroIMUMHUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIIBHOW OPTaHU3allMHU JKUBBIX CUCTEM
pa3HOTO paHra W TPHOOPETCHHE YMEHUN HCMOJIb30BaTh 3THU 3HAHUS ISl TPAMOTHBIX
JIEUCTBUN B OTHOIIEHUU OOBEKTOB JKUBOW MPUPOIBI M PEIICHUS PA3IMYHBIX KU3HEHHBIX
pooIeM.



JlocTikeHue 1enu u3ydeHus yueOHoro mpeamera «buonorus» na 6a30BOM ypoBHE
o0ecreunBaeTcs peleHueM CIESAYIONUX 3a/1au:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbI 3HAHMNA O OMOJOTUYECKUX TEOPUAX, YUCHHSX,
3aKOHaX, 3aKOHOMEpPHOCTSIX, THUIIOTe3ax, MpaBWIaX, CIy)XallluX OCHOBOM A
dbopMUpOBaHUSl TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTWHE MHUpa, O METoAax
HAy4YHOTO MO3HaHUA, CTPOSHUU, MHOTOOOPAa3UU U OCOOCHHOCTSIX KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHM3AIINH, BBIIAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIEAOBAHHUSIX B
OHOJIOTHH;

dbopMupoBaHue 'y OOyYalolMXCsl TO3HABATEIbHBIX, HWHTEIUICKTYAJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEH B Mpollecce aHaiu3a JAaHHBIX O MyTSIX pa3BUTUSA B OMOJIOTUU
HAay4YHBIX B3IVISIZIOB, WIEH M TIOJXOMOB K M3YYEHHUIO KUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHH3aIH;

CTAaHOBJICHHE Yy OOy4Yalomuxcsi 00Iel KyJabTypbl, (PYyHKIIMOHAIBLHON IPaMOTHOCTH,
pPa3BUTHE YMEHHU OOBSICHSATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO MUPA KUBOW MTPUPOJIBI
Ha OCHOBAHWY 3HAHWU W OTBITA, TTOJYYCHHBIX MPU N3YICHUH OUOJIOTHH;

dbopmupoBaHue y  oOydawmomuxcsi  yYMEHUN  WUIIOCTPUPOBAThL  3HAYEHUE
OMONIOTUYECKUX 3HAHMA B MPAKTHUYECKOM JCSITENIbHOCTH YEJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIM U arpoOHOTEXHOJIOTHIA;

BOCIIUTAaHUE YOS KJIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YETIOBEKOM KUBOU MPUPOJIHI,
HEOOXOIUMOCTA OEpEeXKHOTr0 OTHOLIEHUS K HeH, COOMIONEHHS] STUYECKHX HOpPM MpHU
POBEACHUH OMOJOTHYECKUX UCCIICIOBAHUIA;

OCO3HAaHUE IICHHOCTH OHWOJIOTMYECKUX 3HAHWM JIsi  TOBBIIICHUS  YPOBHS
HKOJIOTUYECKOM KYIBTYPHI, I (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMCHEHUE NPUOOPETEHHBIX 3HAHUM W YMCHUH B TIOBCEAHEBHOM KWU3HHU IS
OIICHKH TIOCIICAICTBHM CBOEH JEATETbHOCTH IO OTHOIICHHIO K OKpYXKalolel cpene,
CcOOCTBEHHOMY 3710pOBBIO0, 0O0CHOBAHHE U COOIONEHHE MEp MPOPHIAKTUKY 3a00I€BaHUIA.

B cucreme cpennero obmiero oOpazoBanus «buonorus», usydaemas Ha 06a30BOM
YPOBHE, SIBISIETCS 00sI3aTEIbHBIM YUYEOHBIM TIPEIMETOM, BXOMSIIIUM B COCTAB MPEAMETHON
obmactu «EcTecTBeHHO-HAayYHBIEC TTPEIMETHDY.

Jns u3ydenuss OWojgoruu Ha 0a30BOM YpPOBHE CpeIHEro oOIero ooOpa3zoBaHUs
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 ygaca (1
4yac B HEJETIO).



COAEPXKXAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHM C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, Quiocoduen, 3TUKON, SCTETUKON U TPABOM.
Posnb Guonoruu B popMUpOBaHUHM COBPEMEHHOM HAaydHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKHX HayK.

MeTtoibl TO3HAHUS )KUBOM NpHUPOAbI (HAOMIOEHHE, SKCIIEPUMEHT, OMTMCAHUE,
U3MepeHne, KiacCUUKalus, MOICITUPOBAHUE, CTaTHCTHYECKas oOpaboTka
JTAHHBIX ).

JleMoHCcTpaMu:

[Toptpetsr: Y. lapsun, I. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

TaOnuup! U cxembl: «MeTo/bl TO3HAHUS KUBON MPUPOIBI.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckass padora No 1. «Mcmonb3oBaHuE pa3IMUHBIX METOIOB IPHU
U3YYCHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cuCTeMbl M UX OPTraHU3ALUS.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Ominune
JKUBBIX CUCTEM OT HEOPTAaHUYECKON TPUPOIBI.

CpolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHu3aIuil OMOCUCTEM:
MOJIEKYJISIDHBIM,  KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISIIAOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIIEHOTUYECKHI ), OMOCEpHBIi.

JlemoHcTpanuu:

Tabnuipr u cxembl: «OCHOBHBIC TIPU3HAKU KU3HW», « YPOBHH OpTaHU3AIMH
YKUBOM IIPUPOIBDY.

Oo6opynoBanue: mojaenb Mosekyiasl JJTHK.

Tema 3. XuMH4YeCKUH COCTAB M CTPOCHHE KJICTKH.

XUMHAYECKUN COCTaB KIETKU. XHUMHUUYECKUE DJIEMEHTBhI: MaKpOJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEILIECTRA.

OyHKIMM BOAbl W MHHEPAIbHBIX BemIECTB B KieTke. llommepxkanue
OCMOTHYECKOTO OaiaHca.

benku. CoctaB U crpoeHue OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnMbIe U 3aMEHUMbBIE AMUHOKHUCIOTHl. AMHUHOKUCIIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl ~ O€JIKOBOM MOJIEKYNbl (TIEpBUYHAs, BTOPUYHAS, TpPETHYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornueckue
(byHKIUN OEJIKOB.

depmeHTHl — Ouosormdeckue Kartaiauzaropbl. CrtpoeHue (pepmeHTa:
aKTUBHBIA TIEHTp, cyOcTparHas crnemuguaaoctb. KodepmeHnTsl. BuramuHbl.
Otnuuus HepMEHTOB OT HEOPTaHUYECKUX KaTaIn3aTOPOB.



VYrneBonmpl:  MOHOcaxapuabl  (TIOKO3a, pubo3a MW J1€30KCHUpHu003a),
aucaxapuapl  (caxaposa, JakTo3a) M HoJMcaxapuibl  (Kpaxmal, IJIMKOTEH,
LEJUII0NI03a). bruonornueckue GyHKIUU yTIIEBOAOB.

Jlunuael:  Tpurunepunbl, Qocdonunuasl, crepounbl. [uapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormdeckue ¢GyHKuuu JunuaoB.  CpaBHEHUE
YIIIEBOJIOB, OCJIKOB U JIMMIUOB KaK UICTOUHHUKOB SHEPTHUH.

Hyxnennoseie xkucnorsl: JHK wu PHK. Hykmeotuaer — MOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢ynkiuu JJHK. Crpoenune u pynkuuun PHK.
Bunasl PHK. AT®: crpoenue u GyHKIIUH.

[{utonorus — Hayka o kieTke. Kilerounast Teopust — mpuMep B3auMOJCHCTBHUS
uzei u (akToB B HAyYHOM MO3HAHUHU. MeTOAbI N3yUeHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOIIMe NpPU3HAKK KIETOK:
3aMKHyTasi HapyxkHass MeMmOpaHa, moiekynasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTe3a OerKa.

Tunbl KJIETOK: »yKapHOTHYeCKas M MpokapuoTuueckas. OcoOeHHOCTH
CTPOEHHUSI MPOKAPUOTUYECKON KieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKApUOTHYECKOM KIETKH. OCHOBHBIE OTIWYUS PACTUTEIIBHOM, >XUBOTHOW H
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsl CTE€HKA, IIMKOKAJIUKC, UX
¢ynkuuu. [1nazmatuueckas memOpaHna, €€ cBoricTBa U GyHKIUH. [{uTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapar [ombmxw,
mu30CcoMbl. [loyaBTOHOMHBIE OpPraHOWABI KIIETKU: MUTOXOHJPWHU, IUIACTUIBL.
[Ipoucxoxnaenre MHUTOXOHAPUNA W TacTua. Buasl mmactua. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItOueHUsI.

Anpo — peryasTopHblil LeHTp kieTku. CTpoeHue sijapa: saepHas 00oJoukKa,
KapuoIlJa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BELIECTB B KIIETKE.

JlemoHcTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHUMHUYECKHX JJEMEHTOB B HEXUBOWU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOAEH.

Tabnuipl 1 cxembl: «llepuonuueckass Tabnuila XMMHYECKUX AJIEMEHTOBY,
«CTpoeHne MoJeKysbl BOAbD, «brnocunTtes oenka», « CTpoeHHe MOJIEKYIbl OeKay,
«Ctpoenue depmenta», «Hyknennosbie kucinotsl. JJHK», «CtpoeHue momekysbl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOCHHE YKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPHUOTUYECKOW KIIETKWY,
«CTpoeHue sAzpa KIETKN», « YINIEBOABD), «JIMIuasD.



OOopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyAOBaHUE MJii MPOBEACHUS
HAOMIONEHUHN, HM3MEPEHUH, HKCIEPUMEHTOB, MHUKPOMpENaparsl PpPacTUTEIbHBIX,
KUBOTHBIX U OaKT€PHAIbHBIX KIIETOK.

JlaGopaTropHble ¥ NPaKTH4YeCKUe PadOThI:

JlabopatopHast pabora Ne 1. «M3yueHue KaTaqTUTUUYECKOW AaKTHUBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMUJIA3bl WITH KaTala3bl).

JlaGopatopHast pabora Ne 2. «M3yueHue CTpPOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ, MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpernaparax U HX
OMHUCAHUE.

Tema 4. ’Ku3HenesiTeJILHOCTH KIETKH.

OOMeH BemiecTB, Wik MeTabomu3M. ACCUMIIISIINS (TUIACTUYECKU OOMEH) |
TUCCUMUTISIINSA (QHEPTeTUUECKU OOMEH) — JBE CTOPOHBI E€IMHOTO MpoIecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB U JHEPIMU B IMOHUMAHUU
MeTabou3ma.

Tunbel oOMeHa BelecTB: aBTOTPOPHBIN U TeTepoTpodHbIil. Posb pepmMeHTOB B
0oOMEHE BEIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®orocunTte3. CperoBas W TeMHOBas (a3pl (¢orocuHTe3a. Peakuuu
¢orocunTesa. DpdekTuBHOCTh (poTOCHHTE3a. 3HAYCHHE (POTOCHHTE3A AJIS HKUZHU
Ha 3emiie. BaustHue ycnoBuid cpenbl Ha (POTOCHMHTE3 U CHOCOOBI MOBBIILIEHUS €I0
MPOYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIUe OaKkTepuH. 3HAYEHUE XEMOCHUHTE3a s
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PacuieruieHne BelIECTB, BBIIEICHHE U
aKKyMYJIMPOBAHHUE SHEPTUU B KJIETKE. DTalbl YHEPreTUYecKoro oomMena. [ mukonus.
bpoxxenue u ero Buabsl. KuciopogHoe OKHUCIEHHE, WM KJIETOYHOE JIbIXaHHUE.
OxucnurensHoe GpochopunimpoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakniun wMarpuyHoro cuHrte3a. leHermdeckas wuHbpopmarus wu JIHK.
Peanuzanusi renermyeckoil wHpoOpManuyM B KIeTKe. [eHEeTHYeCKUil KO U €ro
cBoiicTBa. Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnauus — 6nocunres
Ooenka. Ortanbl Tpancusiuu. KomupoBaHue amMUHOKHCIOT. Ponb pubocom B
OnocuHTe3e Oelka.

Hexknerounsie Gpopmel xu3au — BUpychl. Mctopus otkpsitus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI W KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bone3snu pacTeHui, >KUBOTHBIX M YEJIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc nmmynonedpunura uyenoexka (BUY) — BozOyaurens CIIM/a.
OOparnass ~ TpaHCKpUIIIIMSA, peBepraza W uHTerpaza.  I[IpodumakTuka
pacnpoCTpaHeHus: BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanuu:

[Toprpetsr: H. K. Konbuos, /. K. UBanosckuii, K. A. Tumupsses.



Tabmumer 1 cxembl: «Tunel muTanusy, «Metabonuzm», «MUTOXOHAPHUY,
«OHepreTudyecknii oomMen», «Xioporutacty, «Dotocunte3», «Crpoenue JIHKY,
«Ctpoenne u QyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenka», «[eHeTndeckuii Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/a,
0akrepuodaray, «Permkanus JJHK.

OOopynoBanue: moaenu-anminkanuun «Yasoenue JIHK w Tpanckpunuums»,
«buocuntes 6enkay», «CTpoeHue KIETKn», MoAenb cTpykTypsl JJTHK.

Tema 5. PasMHOKeHMEe M UHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHblil MK, WM >KU3HEHHBIA LUK KieTku. MHTepdaza U MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHIL
JIumionaHBIA W TalJIOWJHBIA ~ XPOMOCOMHBIE ~ HAOOpBI.  XPOMAaTHUJIBI.
[{uTtonornyeckue OCHOBBI Pa3MHOKEHHMSI W  HWHIMBUAYAJIBHOTO  Pa3BUTHUS
OpraHUu3MOB.

Henenne xknetkn — muto3. Cragum murtosa. lIpoueccsl, mpoucxonsmue Ha
Pa3HBIX CTAJUSIX MUTO3a. BUOTOTUYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rud€esb KJIETKH — aroITo3.

®opmbl pa3sMHOKEHHUS OpPraHU3MOB: Oecronoe U noyioBoe. Buabl 6ecnonoro
Pa3MHOKEHHS: JI€JICHUE HAJABOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUE, BEr€TaTUBHOE pa3MHOXKEHUE. VMICKycCTBEHHOE KIOHHMPOBAHHE
OpPTaHHU3MOB, €r0 3HAYECHUE JIJIS CEJICKLUU.

[TonoBoe pazMHOXKEHHE, €TI0 OTIIMYUSI OT OECIIOJIOTO.

Meiio3z. Craguu meio3a. IIpoueccel, mpoucxomsuue Ha CTagusix Meiosa.
IToBenenue xpomocoMm B Meno3e. KpoccuHrosep. buonornueckuii CMbICT H
3HaYEHHUE MEN03a.

['amerorenes — mnpouecc oOpa30BaHUS TOJOBBIX KJIETOK VY JKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SUYHUKUA. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — rameT (crmepmaro3oujl, SHIEKIeTKa) — CIIEPMAaTOTeHe3 U OBOICHES.
OcoOeHHOCTH CTpOEHUsA SULEKIETOK M crepMaro3ouaoB. OIIoq0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOT€HE3). OMOpPHOHATLHOE Pa3BUTHE
(omOpuorenes). Drtarnbl SMOPUOHAIILHOTO Pa3BUTHS Y MO3BOHOUYHBIX KUBOTHBIX:
npobneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOe pas3BuTHE. THIIBI
NOCTAMOPHUOHATILHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BrnusiHue
Cpellbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPbHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOZACTBA.

Poct m pasButue pacteHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHH, CTaJNU PA3BUTHSL.

JdeMoHcTpanuu:



Tabmuupel U cxembl: «POpMbI pPa3sMHOKEHHS OPraHu3MoBy», «JlBoitHOe
OIUIOJOTBOPEHHE Yy [BETKOBBIX pacTeHui», «BerertatuBHOE pa3sMHOXEHUE
pacteHui», «Jlenenne knetkn Oakrepuit», «CTpOEHHE TOJNOBBIX KIIETOK,
«Crpoenue xpoMocoMbl», «Knerounsrii nmukin», «Pemmukanus JHK», «Murtosy,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHE», «'aMEeTOreHe3 y MIICKONUTAIOIIUX U
yenoBeka», «OCHOBHBIE CTAJIUM OHTOTEHE3a».

OobopynoBanue: MUKPOCKOII, MUKpOIpenapaTsl «CniepmMaro30u1bl
MJIEKONIUTAIOUIETO», «SMIEKIeTKa MIEKOMUTAIEro», «KapuoknHe3 B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEIb-anIUIMKauus «JleneHue KIETKW», MOJEIb
JIHK, monens MeTadha3zHOil XpOMOCOMBI.

JlaGoparopHble U NpaKTHYeCKHe PadoOThI:

JlabGopatopHast pabora Ne 3. «HaOmromeHme MHTO3a B KJIETKaX KOHYHMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPEIapaTaxy.

JlabopatopHasi pabora Ne 4. «M3yueHue CTpOEHHUSI TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciieacTBEHHOCTh U K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaaun reHeTuku. Mcropus pa3Butus reHeTUKU. Poib muronorun
U HMOpPHUOJIOTMM B CTAaHOBIICHUM TEHETHKU. BKiaa pOCCHICKHUX M 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeToabpl TEeHETHKU (TUOPHUI0IOTHYECKUM,
LHUTOT€HETUYECKUI, MOJEKYIIpHO-TeHETUUeCKUil). (OCHOBHBIE T'€HETHYECKHE
NoHATHSA. [ eHeTHYEeCKass CUMBOJIMKA, UCIIOJb3yeMasl B CXeMaxX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUSI MIPU3HAKOB, yCTaHOBIICHHBIE I. Menaenem.
MonoruOpugHoe CKpeldBaHUEe. 3aKOH eAuHOOOpasusi THOPUIOB IIEPBOTO
nokoJieHusi. [IpaBuiio TOMUHUpPOBaHUs. 3aKOH paCIICIUICHHS MTpU3HAKOB. ['nmnoresa
YUCTOTHI raMeT. [1oIHOE ¥ HEeMOoMTHOe TOMUHUPOBAHHUE.

JurubpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBUCUMOTO  HAaCJIeOBaHUS
npu3HakoB.  lluToreHeTmyeckre - OCHOBBI  JAWTHOPUAHOTO  CKpEIIUBAHUA.
AHanuzupyouiee ckpemupanue. Mcnoab30BaHuE aHATU3UPYIONIETO CKPEIIUBAHUS
JUJISL OTIPEJIeNICHUsI TEHOTHUIIa 0COOU.

CuernnieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o ciernjieHHOMY
HACJICIOBAaHUIO TE€HOB. HapymeHwe  CHEIUIeHusT TE€HOB B PE3YNIbTATe
KPOCCHUHIOBEpA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. | €eHETUUECKUE KapThI.

I'enetnka mona. XpoOMOCOMHOE OIpENESIeHUE Mojia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMbl. [omMoramMeTrHele W TeTEeporameTHbie opraHusmbl. HacnemoBaHue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3MenunBOCTh. BBl ”3MEHYMBOCTHY: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Pons  cpeapl B HEHACIENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MoAUPUKAITMOHHON U3MEHYMBOCTH. BapualimoHHbIN psiji 1 BapuallMOHHAS KPUBas.



Hopma peakuum mnpusHaka. KolM4eCTBEHHbIE M Kau€CTBEHHbBIC NMPU3HAKA U UX
HOopMa peakiuu. CBOMCTBa MOAN(PUKAIIMOHHON H3MEHINBOCTH.

HacnencrBenHasi, wiM TEHOTUNUYECKas, HW3MEHYMBOCTh. KomOWHaTHBHAS
U3MEHUYMBOCTh. Meio3 u MOJOBOM Mpolecc — OCHOBA KOMOMHATHBHOW
M3MEHUYMBOCTU. MyTalmoHHasi u3MEeHUMBOCTh. Kitaccudukanust MmyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa ¥ NMpUYHHBI MyTanuii. MyTareHHbIe (HaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieIcTBeHHOM n3MeHnunBocty H. 1. Bapuiosa.

BHesinepHast HacIeqCTBEHHOCTh U U3MEHYUBOCTb.

['enernka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI T€HETUKU
YeJIOBEeKa: TeHEeAIOTMUeCKUi, OJIM3HEIIOBBIN, IUTOTEHETUYECKUI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-TEHETUYE CKU . CoBpeMeHHOe ONIPENICIICHHE TeHOTHIA:
MMOJTHOT€HOMHOE CE€KBCHUPOBAHHE, T€HOTUIIMPOBAHNUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00JeBaHUsI YEJIOBEKA: TEHHBIE OOJE3HH,
OOJIE3HU C HACJEICTBEHHOM MPEApaclooKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W reHepatuBHble MyTanud. CTBONOBBIE KIETKU. [IpuHIUIBI
3I0pOBOTO 00pasa KWU3HU, TUATHOCTUKH, NPO(UIAKTUKHA U JICUCHUSI T€HETHUECKUX
Oone3Held. MenuKO-reHeTUYECKOE KOHCYJIBTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
TEHETHKH B MIPEIOTBPAILICHUH U JICUCHUU TeHETUUECKUX 3a00JIeBaHUI YeJIOBEKa.

JlemoHcTpanuu:

[Toprpetsr: I. Mennens, T. Mopran, I. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. U. BaBuios.

Tabmumet  u cxembl:  «MOHOTMOpUIHOE  CKpEUIMBAaHWE U €r0
IATOTCHETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS U €ro LHUTOTeHEeTUYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpelIUBaHUE,
«lluTomoruvyeckre  OCHOBBI  AUTHOPUIIHOTO  CKPEUIMBAHUSY, «Meiio3y,
«B3anmonencTBue aJUICNIbHBIX T'€HOB», «lE€HETHUYEeCKUE KapThl pACTEHUM,
JKUBOTHBIX WM 4Ye€JOBEKa», «le€HeTuKa mona», «3aKOHOMEPHOCTH HACIIEIOBaHUS,
CUEIJIEHHOTO ¢ TmonoM», «KapuoTumbel YemoBeKa U KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanoHnHas W3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpynmn KpoBu», «MyTallMOHHAs U3MEHYUBOCTb.

OOopynoBaHue: MoAeNU-aNIIMKaluul «MOHOTMOPUIHOE CKpELIMBAHUEY,
«HemonHoe nmomuHupoBaHue», «Jurubpumnoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHKPOCKOI W MHKpompemnapar «J[po3odwmra» (HopMa, MyTanuu
(GhOopMBI KPBUIBEB M OKPACKH Tela), repOapuiil «[opox moceBHON.

JlaGoparopHble ¥ NIPaKTH4YeCKUe PadoThI:

Jlabopatopnast pabora Ne 5. «M3yueHue pe3yinbTaroB MOHOTHOPHIHOTO M
JTUTHOPUTHOTO CKPEIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIpEnapaTax».

Jlaboparopnas padota Ne 6. «3yueHne MoaupuKaMOHHON N3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAJa U BAPUALIMOHHON KPUBOW».



JlaGoparopHast pabora Ne 7. «AHanu3 MyTanuil y Apo30Quibl Ha TOTOBBIX
MUKpoMpenaparax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBBI O0MOTEXHOJIOTMH.

Ceneknuusi Kak Hayka W MIpolecc. 3apoXIEHUE CEJICKIUU U JTOMECTUKAIIMSL.
VYyenune H. . BaBunoBa o LeHTpax NpOUCX0XKIEHNUS U MHOTO0Opa3usl KyJIbTyPHBIX
pactenuil. LleHTpbl NPOUCXOXKACHUS JOMAIIHUX JKUBOTHBIX. Copt, mnopona,
HITAMM.

CoBpeMeHHbIE METO/IbI CENEKIIMU. MaccoBbli U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKUMU pacTeHUH U KUBOTHBIX. OLEHKa 3KcTepbepa. bau3kopoacTBEeHHOE
cKkpeluBaHue — HWHOpuauHr. Yucras nuHusA. CKpellMBaHUE YUCTHIX JIMHUM.
['ereposuc, unu rubpuaHas cuina. HepoJacTBeHHOE CKpelllMBaHUE — ayTOPWIUHT.
Otnanénnas rtulOpuausanus U €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJYyYCHUE TOJUIUIONAOB. JIOCTHMXKEHHS CENEeKIMU PACTCHHUH, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib MNPOU3BOJACTBA. [ €HHAs WHXKXEHEpPHUA. ITarbl
co3nanusi pexkomOuHaHTHOM JIHK wu TpaHcrenHsix opranusmoB. Kierounas
uHxkeHepusa. Kietounsie KynbTypbl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTEHUMU.
KiioHupoBaHue BBICOKOMPOIYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OPTraHU3MOB.

Okonornyeckue M 3THdeckue  npobmembl. MO —  reHeTudecku
MOIU(UIUPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. . BaBunos, 1. B. Muuypun, I. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuubl U cxembl: kKapta «lleHTpbl TPOUCXOXKIEHUS W MHOTr000pa3us
KYJIBTYPHBIX pacTeHui», «Ilopolbl n1oMamHux >XKMBOTHBIX», «CopTa KyJIBTYpHBIX
pactenumity, «Otnanénnas rudpuausamnus», «Padotel akagemuka M. ©. MBaHoBay,
«lomummongus», «OObeKTHI OuoOTeXHONOTUM», «KIleTOuHBIE KYABTYpPHl U
KJIOHUpOBaHUeE», « KOHCTpyHnpoBaHue u nepeHoc reHoB, XPOMOCOM).

O6opynoBaHue: MYJISKU TIJI0JIOB M KOPHEIUIOA0B TUKUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035WCTBEHHBIEC PACTCHHS.

JlaGoparopHble U NpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHMIKCHMSI CEJICKIIMU PACTCHUW W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIINIO, TJIEMEHHYIO bepmy,
COPTOUCTIHITATEIPHBIA ~ Y4aCTOK, B  TEIUIMYHOE XO3SIMCTBO, JIabOpaTOpHIO
arpOyHHBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC



Tema 1. DBosroIHOHHAS OMOJIOTHS.

[Ipennocbulkn BO3HUKHOBEHHS 3BOJIOLMOHHON TEOPUHU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMOJOrHH. BrusiHue 3BONIOIMOHHON TEOpUH Ha pPa3BUTHE
OHMOJIOTUY U IPYTUX HAYK.

CBugerenscTBa dBONOUMH. [laneoHTonornueckue: MoOCIEOBATENBHOCTD
MOSBJICHUS BHUJOB B MaJCOHTONOTUYECKONW JICTOMUCH, NEPEXOIHBIE (POPMBI.
buoreorpadudeckue: cxoacTBo u paznuune GayH u Gprop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOJCTBA M pa3inyusi 3MOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIIEZICTBEHHOCTH M OCHOBHBIX META0ONMYECKUX MyTeH y BCEX
OpraHUu3MOB.

OpomonmonHass teopuss Y. JlapBuHa. IlpeanochlIkKM BO3HUKHOBEHHS
JapBUHU3MA. JIBIDKYIIME CHUJIBI HBOJIONUM BUAOB 10 JlapBuHy (M30BITOUYHOE
pPa3MHOXKEHHE TPU OTrPAHUYEHHOCTH PECYPCOB, HEOINpPEAEIEHHAsT U3MEHYUBOCTb,
O0opb0a 3a CylIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonuu (CTD) 1 €€ 0CHOBHbBIE TTOJIOKEHUS.

MukposBosonus. [Tomynsanus kak eAMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl (GakTopbl) 3BOJIIOLNUUA BUAOB B Ipupoje. MyTalMOHHbIN
npouecc U KOMOWHAaTUBHAsg W3MEHYMBOCTh. [lOMyNsIIIMOHHBIE BOJHBI U Apeud
reHoB. M3omsuusa u MArparus.

EctecTtBennbiii 0o10Op — Hampamistoumi ¢dakrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCT, OpPraHW3MOB Kak pe3ynbTaT 3Boiouud. llpumepst
MPUCHIOCOOIICHUI Y OpraHu3MOB. ApoMOpP(O3bl U UINOAAANTALIUH.

Bun wu BugmooOpazoBanue. Kputepum Buzma. OcHOBHbIE  (QOpMBI
BUI000pa30BaHus: reorpapudeckoe, SKOJIOTHIECKOe.

MakposBomonusi. PopMbl  3BONOLUHM:  (uUIETHUYECKas, JUBEpreHTHas,
KOHBEpreHTHas1, napaenbHas. HeoOparuMocTh 3BONIOIUY.

[IpoucxoxaeHre OT HecleuualTu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTUBHaAs pagualus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkensb, . Mromnep, A. H. Ceepuos.

Tabnuiel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbIIiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  GoppObI  3a
cymiectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB PACTCHUIDY,
«Mmuoroobpasue TOPO/I JKHUBOTHBIX), «ITomymsuumny, «MyrtaunonHas
U3MEHUUBOCTB», «ApoMopdo3bl», «Waumoamantauum», «OOmIas aereHepanus»,



«/IBmkymue cuibsl 3Bomoonum», «Kapra-cxema Mapmpyra myremectBus Y.
JNapsuna», «boppba 3a cymecTtBoBaHue», «IIpuCmocoOIEHHOCTH OPTaHU3MOBY,
«['eorpaduueckoe BI1000pa3oBaHue», « IKOIOTUIECKOE BU000PA30BAHUEC.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKPACKH,
Ha0Op MIIONOB M CeMsiH, KoyuieKuus «lIpumepbl 3alIMTHBIX MPUCIOCOOICHUIN Yy
KUBOTHBIX», Mojieldb «OCHOBHBIC HANpaBICHHS SBONIONHN», 00bEMHAs MOJEINb
«CTpOo€eHHE roJI0BHOTO MO3ra MO3BOHOYHBIX.

buoreorpadguueckas kapra wmupa, Komiekius «DoOpMbl COXPaHHOCTH
MCKOIMIAEMbIX JKMBOTHBIX MW pacTeHWi», ™moaenb ammmukanusa «llepekpéct
XpOMOCOMY», BlaXKHbIe IIpenaparsl «PazButue HacekoMoroy», «Pa3BUTHE JISTYLIKHY,
Mukponpenapar «J/lpozoduna» (Hopma, myramuu (HOpPMBI KPBUIBEB U OKPACKH
Tela).

JlaGopaTopHble H NpaKTHYeCKHe PadOThI:

Jlaboparopnasi padora Ne 1. «CpaBHeHUE BHUIOB MO MOP(DOIOTHYECKOMY
KPUTEPUIOY.

JlaGoparopnast pabota Ne 2. «Onucanue nmpucrnocoOIEHHOCTU OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTEPay.

Tema 2. Bo3HNKHOBeHHE M Pa3BUTHE KU3HU Ha 3emue.

JloHay4yHblE€ MPEJCTABICHUS O 3apOXKACHUU KWU3HU. HaydHble rumoressl
BO3HMKHOBEHUSl JKM3HM Ha 3emiie: a0uoreHe3 W MaHcOepMus. XUMHYecKas
HBOJIIOLMS. AOHOTEHHBIM CUHTE3 OPraHMYECKHX BEUIECTB U3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW ABONIONNN. HayanbHble 3Tanbl
ouosnorudeckoit 3Bomtonuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHME IPOTOKJIETKU. lIepBble KIETKM M WX 3BOIIOLMSL.
dopMHUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

Paseutne xu3Hn Ha 3emie mo dpaM u nepuonam. Karapxeil. Apxeuckas u
nporepo3oiickas dpbl. [laneosolickas spa U €€ TEpUOAbl: KEMOPUICKUH,
OPJIOBUKCKWW, CUITYPUMCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so301icKkast 3pa U €€ MepUobl: TPUACOBBIM, IOPCKUI, METOBOM.

KaitHo3oiickass 2pa ®u €€ mnepuoabl: MaJCOT€HOBBIM, HEOTEHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepuUCTUKa KIMMara M TeOJOTHMYECKUX IMpoureccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTEIIBHOTO M JKHMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUl u
KUBOTHBIX. [losiBlIeHUE, paciiBET U BHIMUPAHUE TPYII KUBBIX OPTraHU3MOB.

CucremMa OpPraHMYEeCcKOro Mupa Kak OTpaxkeHHe 3BoroUuMU. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

DBOJIONMS YeJIOBEKa. AHTPOIIONIOTHA KaK Hayka. Pa3BuTue mpencTaBieHui o
IIPOUCXOXKJICHUH 4YesloBeKa. MeToapl M3ydeHus aHTpornoreHesa. Cxoiacrsa u
pa3IM4Ks YEJI0OBEKA U )KMBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETOBEKA.



HBuwxymme  cunbl  (daktopel) — aHTpomoreHesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTeCTBEHHbIH 0TOOp. OOIIecCTBeHHbI o00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIUU TPYZa, MBIILICHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YenoBek mnpsMoxomsauuii, YermoBek HeaHAEPTAIbCKUK, YernoBek
pa3yMHbIil. Haxoaku HCKOMaeMbIX OCTAaTKOB, BPEMs CYyIIECTBOBaHHUs, 00IacTh
pacmnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KHU3HU, OPYIUsI.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOM]IHASA
(eBpas3uiickasi),  HErpo-aBCTpaJioWaHAasl  (PKBaTOpUajbHAs),  MOHTOJIOMIHAS
(a3marcko-amMepukaHckas).  UepTbl  NPUCIIOCOOIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAHMS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mumnep, I. FOpu, Y.
apBuH.

Tabmunelr u cxeMmbl: «Bo3aukHoBeHne ConMHEUHOM CHUCTEMBI», «Pa3BuThe
opraHudeckoro mupa», «PacturenpHas kieTka», <«OKUBOTHas  KIIETKay,
«IIpokaprornueckas kieTtka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHpPay,
«CpaBHEHHE aHATOMUYECKHUX 4YEPT CTPOCHMSI 4YEJIOBEKA U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMUYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOIO YeEJIOBEKa», «/lpeBHenmmue monm», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JTIOIN», «HeI0BeueCKrue pacoD».

Ob6opynoBanue: myiskn - «[Ipoucxoxkaenne — denoBeka» — (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaldblla, KPOMAaHbOHIA), CIIENKUA WU
M300pKEHUS KAaMEHHBIX OpYIMH NEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TeoXpoHoJoruyeckass TaOnuia, KoJekius «DopMbl
COXPAHHOCTH MCKOIIAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTropHble H NpaKTH4YeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «/3yueHne HCKOMAeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypeus «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN UJIU KpaeBeIUECKUl My3€el).

Tema 3. OpranusMsbl 1 OKpYKAKOIIAsA cpena.

DKOJIOTHS KaK Hayka. 3aJaud U pa3zielibl SKOJIOTMU. MeToIbl KOJIOTHYeCKUX
UCCJIeI0BaHUNA. DKOJIOTMYE€CKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAas, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.



Oxonoruueckue Qaxtopsl. Krmaccudukauus skonoruueckux (HakTopoB:
abuoTHueckre, OMOTHYECKHE M aHTPOINOreHHble. JIeiCTBHE HSKOJOTHYECKUX
(GhaKTOpOB Ha OPTaHU3MBI.

Abuotudeckre (HaKTophl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTUYECKUX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue (bakTopHI. Buner OMOTMYECKHX  B3aMMOJCHCTBUI:
KOHKYpPEHIIUS, XUIIHUYECTBO, CUMONO03 U ero ¢opmel. [lapazutusm, koorepaius,
MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HedTpanu3M. 3HayeHue OMOTHYECKUX B3aMMOJCHCTBUN [JISl CYIIECTBOBAHUS
OpraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKU NONysiiud. OCHOBHBIE MOKa3aTeNH
HNOMYJISILMK: YUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMuKa 4ucI€HHOCTH MOIYISILAN U €€ PEeTyIIsALus.

JlemoHcTpanuu:

[Toptpetsi: A. I'ym6onbaT, K. ®@. Pynbe, O. I'ekkensb.

TaGnuupl u cxembl: kapta «lIpuponnbie 30HBI 3emim», «Cpeabl oOUTaHUS
opranuzMoBy», «®Dotonepuoauzm», «llomymanum», «3aKOHOMEPHOCTHM pOCTa
YHCIEHHOCTH MOMYIALUU UHPY30pUU-Ty(henbkn», «[Iumessie nenm».

JlaGopaTropHble ¥ IPaKTH4YeCKUe PadOThI:

JlabGoparopnas padora Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

Jlaboparopnast padota Ne 4. «BnusHue cBeta Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYINSIIIUI Pa3HbIX BUAOB
pacTeHu».

Tema 4. Coo0mecTBa M 3KOJOrMYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OwuorieHo3. CTpyKTypbl OuOIleHO3a: BUIOBas,
MpPOCTpaHCTBEHHAs1, Tpoduueckas (mumieBas). Buasli-nomuHanTel. CBA3U B
OHOIIEHO3E.

DKoJOTUYeCKUE CcucTeMbl (dKocuctemsbl). lloHsiTHe 00 »sKOCHCTEME W
ouoreonieHoze. DyHKUMOHAIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylLeHTbl. KpyroBOopoT BEMECTB U NOTOK 3HEPTHUH B 3KOCHUCTEME.
Tpoduyeckue (muiLEeBbIE) YPOBHU »HKOcHCTeMbl. [luieBble Iienu U CeTH.
OcCHOBHBIE TIOKa3aTelad SKOCUCTEMBbI: Omomacca, TPOAYKIUS. IKOJIOTUYECKHE
NUPAMUIBL:  MPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCHCTEM:
YCTOWYUBOCTb, CaMOperyisiuus, pazpurue. Cykueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOTO
WM IIAPOKOIMCTBEHHOTO JIEca.



AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u Xx03HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaszHooOpasue kak ¢akrop ycrounBoctH 3KocucteM. CoxpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIie.

VYuenne B. U. Bepnaackoro o 6mocdepe. ['panHuiibl, coctaB U CTPYKTypa
onocdepsl. XKuBoe BemectBo u ero ¢yHknuu. OcoOeHHOCTH OMOCchephl Kak
100anbHON SKOCHCTeMBbI. JlMHaMHueckoe paBHOBeCHME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTbl BemecTB U OMOr€OXMMHUYECKUE LUKl 3JIEMEHTOB (yIiepoa,
a30Ta). 30HAILHOCTb Ouocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YemoseuecTBo B Onochepe 3emiu. AHTpOIIOTeHHBIC U3MEHEHHS B Onocdepe.
[moGanpHBIE HKOTOTHUECKHE MTPOOIEMBI.

CocyiecTBoBaHuE IIPUPOJIBI " 4eJIOBEYECTRA. Coxpanenue
Ounopa3zHooOpa3us Kak OCHOBa ycToiiunBocTu 6uocheprl. OCHOBA pallMOHAIBHOIO
VIOPABIECHUSI TNPUPOJHBIMM pecypcaMHM MU UX HCHOoNb30BaHuE. JlocTHkeHus
OHMOJIOTUY U OXpaHa MPUPOBIL.

JlemoHcTpanuu:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. U1. Bepuaackuii.

Tabnuipl u cxemsbl: «[luieBsle nenu», «bUOIEHO3: COCTAB U CTPYKTypay,
«IIpupoansie cooOmectBay, «llenu nuTaHus», «IKOJOTHYECKAsl MUpPaAMUJIAy,
«buocdepa u yenoek», «IKocUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro Jeca», «buoneno3 BomoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHbIE  BO3JACHUCTBUSI HaA Ipupony», «BaxHeilmme HCTOYHUKHU
3arpsA3HEHUs] BO3IyXa M TPYHTOBBIX BOI», «[louBa — BakHelIas COCTaBISIOLIAS
onocheps», «PakTopbl Aerpagauuu nousy, «llapHukoBbIi >PdexT», «PakTopbl
pPaJOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xku3HH B Ouocdepe», «O30HOBBI »dKpaH OHoCheEps,
«Kpyrosopor yrepona B 6unocdeper, «KpyroBopot a3ora B Ipupoae».

OO0opynoBanue: Mofenb-anmiukauus « TunuyHbele OMOIEHO3bD», TepOapuii
«PacTtutenbHble cooOIIECTBaY, KouieKun «buonenos», «Bpenurenu BaxKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», FrepOoapuu 1 KOJUIEKIIMU PACTEHUHN U )KUBOTHBIX,
MpUHAJIEKANIME K pPa3HbIM 3KOJIOTMYECKMM TrpynnaMm oaHoro Buna, Kpachas
kaura Poccuiickoit ®Denepanun, M300paKeHUsT OXPAHSIEMBIX BUIOB PACTEHUN U
YKUBOTHBIX.



[VDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  ITPOTPAMMBI 110
BMOJIOTM1 HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cormacho @I'OC COO, ycraHaBIMBaKOTCS TPEOOBAHHUS K peE3yabTaram
OCBOGHHMsSI  OOy4YalOUIMMHCS MOpOrpaMM  cpenHero  oomero  oOpa3oBaHus:
JUYHOCTHBIM, METAMIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NIMYHOCTHBIX PE3yIbTaTOB OCBOCHMSI mIpeamera «buonorus»
BBIJICJICHBI CIICAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCHUUCKON
TPaXJaHCKOW WJICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOOINpEACICHUI0, HAJIM4YMe MOTHBAalMM K  OOydYeHHI0O  OUOJIOTHH,
[[eJICHAPABIEHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUA JWYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAJULUNA Pa3BUTUS OHOJIOTUYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYaroOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIMYMUE HDKOJOTUUECKOTO  MPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTD LIETTU U CTPOUTH KU3HEHHbIEC TITAHBbI.

JIndyHOCTHBIE pe3ynbraThl OCBOCHUS IpeaMeTa «buosorus» I0CTUraroTcs B
€INHCTBE Y4YeOHOM W BOCIHUTATCIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH, HCTOPHYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMH
MOBEJACHUS W CIOCOOCTBYIOT TIpollecCaM CaMOIIO3HAHUS, CAMOBOCIHMTAHUS U
CaMOpAa3BUTHUsA, pPA3BUTHS BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTHU3MA,
YBAKEHUA K 3aKOHY W IPABOIMOPSAKY, YEIOBEKY TPyAa U CTapUIEMYy IMOKOJICHUIO,
B3aMMHOTO YBa)KEHHS, OCPEKHOTO0 OTHOIIEHUS K KYIbTYPHOMY HACJIEIUI0 U
TpaAuLMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickor ®denepanuu, npupoae u
OKPYXaIOIIEeH cpeie.

JluyHOCTHBIE pe3ynbTaThl OCBOEHUS YydeOHOro mpenmera «buomorusy
JIOJDKHBI OTPaykaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMENH JMYHOCTHU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllMM, TIO3UTHUBHBIX BHYTPEHHHX  YOCXKIECHHH, COOTBETCTBYIOIINX
TPAAUITMOHHBIM IIEHHOCTAM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OMBITA M ONbITA JEATEIBHOCTH B MPOLECCE pPeain3alli OCHOBHBIX HaIlpaBIICHUN
BOCIIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMS:

c(hOPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIUKA 00YYAIOMErocs Kak akKTUBHOTO H

OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTRA;



OCO3HAHWE CBOUX KOHCTUTYLMOHHBIX TMpaB M OOSI3aHHOCTEH, YyBaXEHUE
3aKOHA U MPABOIMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATEILHOCTH TPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M IO3HABATEJIHHBIX 3aay, BBITOJTHECHUU
OMOJIOTMYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSITh COOCTBEHHYIO TIO3MIIMI0O IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYHUTBIBAaTh B CBOMX JACHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOICH C pa3sHBIMHU YOEKIESHUSIMU, KYJIBTYPHBIMH IIEHHOCTSIMU U
COIIMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBINMOIHEHUS
y4eOHBIX, TIO3HABATEJIBHBIX W HCCIEIOBATEIbCKUX 3aJ]1a4, YBaXKUTEJIHHOTO
OTHOIICHUS K MHEHHUIO OINIMOHEHTOB IMpHU OOCYKJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COMIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM ACSATEIBbHOCTH;

2) NaTpUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUICKON IpaKJaHCKON UJEHTUYHOCTH, MAaTPUOTU3MA,
YBOKEHHUA K CBOEMY HApO/y, YyBCTBA OTBETCTBEHHOCTH Tepesl PonuHoM, ropaoctu
3a CBOM Kpail, cBoro PojuHY, CBO#l A3BIK W KYJIBTYpY, IPOILIOE U HACTOSIIEE
MHOTOHAIIMOHANBHOTO Hapoaa Poccunu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPO/IBI,
JTOoCTUKEeHUsIM Poccru B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHHMBATh BKJIAJ, POCCHUHUCKHX YYEHBIX B CTAaHOBJCHHE U
pa3BUTHE OWOJOTHHM, TOHUMAHHMS 3HAUCHHS OWOJIOTMHM B IIO3HAHUM 3aKOHOB
MIPUPO/IBI, B )KM3HU YEJIOBEKA M COBPEMEHHOIO O0IIIECTBA;

uaenHas yoexxJI€HHOCTh, TOTOBHOCTh K CIyKeHHMIO M 3ammte (OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CYIbOy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUHUCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC peIICHUs,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOMYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENISIM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOIO TMPHUHATUS L[EHHOCTEM CEMEUHOW JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPy/a, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMaHUE YMOIMOHATHFHOTO BO3/ICUCTBUS JKUBOUW MPUPOIBI U €€ TIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXCHHMIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMJICHUE
MIPOSIBIIATH Ka4€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BoOCHHUTAHMS, (POPMHUPOBAHUA KYJbTYPbI 310POBbSI H
IMOLUMOHAJIBHOIO 0J1ar0NOJIyYusi:

MOHMMAHWE W pealu3anus 370pOBOro M 0Oe30macHOro ooOpa3a >KU3HU
(310poBO€  TUTaHUE, COOMIOAEHUE TUTMEHHUYECKUX MpaBWJI U HOPM,
cCOQIaHCUPOBAHHBIM pEXUM 3aHATHUH U OTAbIXa, peryisapHas (Qunyeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UUYECKOMY U MICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHUE I1IEHHOCTH TMPaBWJI WHIWBHIYAIBHOTO ¢  KOJUIGKTHBHOTO
0€30I1acHOTO MOBEICHHUS B CUTYAIIHSIX, YTPOXKAIOIINUX 310POBBIO U KU3HU JIOEH;

OCO3HAHUE TIOCJIEJCTBUN U HETPUSATUS BPEAHBIX NMPUBBIUEK (YHOTpEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTbH K TPY/Y, OCO3HAHHE [IEHHOCTH MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH TEXHOJOTHYECKOM M COIMAIBHON
HAINPaBJICHHOCTU, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATD TAKYIO JIEATEIbHOCTD;

UHTEpEC K pa3NudHbIM cepaM NpodhecCHOHANBHON IesSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOP Oyayuiel mnpodeccun ©  peaanu30BbIBATH
COOCTBEHHbIC KU3HECHHBIE TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU;

7) IKOJIOrM4€eCKOTr0 BOCIIMTAHUS

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K NPUPOAEC KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHMUS;

MOBBINICHUE YPOBHS JKOJOTUYECKOM KYyJIbTYpBl: TMPUOOPETEHHUE OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIEHKHM MX BO3MOXHBIX TOCICICTBHMA IS
OKpY>Karollel Cpebl;

OCO3HAaHHE TIO0AJIBHOTO XapaKTepa JIKOJIOTHMYECKHX NpoOJIeM WM IMyTed ux
pEIICHMS;

CIIOCOOHOCTh HCTOJIb30BaTh MpPUOOpETaeMble TMPU U3YYCHUU OUOJIOTHH
3HaHMS W YMCHHUS TIPH PEIICHHH TNPOoOJIeM, CBSI3aHHBIX C PaMOHAIBLHBIM
MPUPOJOTIONb30BaHNEM  (COONIIOICHHE  TPaBUJI  TMOBEACHUS B MPHUPOJE,
HAIPaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B DJKOCHCTEMax, OXpaHy BHJIOB,
PKOCHCTEM, OHochepsl);



AKTUBHOE  HEINPHUATUE JCWCTBHM, NPUHOCSIIIMX BpEI  OKpPYXKaroUeu
IPUPOJHON Cpefie, YMEHHUE MPOTHO3HPOBATh HEOIArONPHUSITHBIE SKOJOTUYECKUE
MOCJEICTBHS MPEANPUHUMAEMBIX JEHCTBUI U NPEIOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCsS MMM B ITO3HABATEIbHOW, KOMMYHUKAaTUBHON M COLMAIbHOU
IPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKON AESTEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JUAJOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNE S3BIKOBOM M YHUTAaTEJIbCKOM KYyJIbTYpbl KakK CpencTBa
B3aUMOJICHCTBHSI MEXKTy JIFOAbMU U NIO3HAHUS MUPA;

MOHMMaHHE creruduKd OWOJIOTHMM KaK HayKd, OCO3HaHUs €€ pojlid B
(GOpMHUpPOBAaHUYU PALMOHATIBHOTO HAYYHOTO MBILUICHHS, CO3JaHUU IIEJIOCTHOTO
IpenCcTaBIeHusd 00 OKpYKaroUeM MHpPE KaK O €IMHCTBE NPHUPOJbI, YEIOBEKA U
oOmiecTBa, B IO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH U peleHuH MpodiIem
COXPAHEHMS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHMHU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHA MEAUIMHBI, CO3JAHHE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pelIaTh PEeCcypcHble  NpOOJIEMBI  Pa3BUTHS
4eJI0BeUeCTBa, TIOUCKA MyTeH BBIXO/A M3 MIOOAJBHBIX IKOJIOTMUYECKHX MpoOieM U
obOecrieueHusi  mepexoga K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
UCITIOJIb30BAHUIO TPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAaHUM B LEJIX
NOBBILICHUSI OOIIeH KYJIbTYphl, €CTECTBEHHO-HAy4YHOHl TIPaMOTHOCTH, Kak
COCTaBHOM 4YacTu (PyHKUMOHAIBHOW IPAMOTHOCTH OOydyaroluxcs, (popmMupyemoit
IPU U3y4E€HUU OMOJIOTUH;

NOHMMaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIONb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJMy4yaeMble 3HAHUS [UIsl aHaiau3a |
OOBSICHEHHUS SIBJICHUM OKPY)KAIOIIEro MHpa M MPOUCXOIAUINX B HEM HM3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3AKJIIOUYEHHUS HAa OCHOBE HAy4yHBIX (DAKTOB U
MMEIOIINXCS TAHHBIX C LIEJbIO MOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSTEIBHO HCIONb30BaTh OMOJOTUUYECKUE 3HAHUSA IS
pelieHust npobeM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAESATENBHOCTH, TOTOBHOCTbh OCYIIECTBISATH
MPOEKTHYIO M UCCIIEOBATENBCKYIO JEATEIbHOCTh HHANBUYAILHO U B TPYIIIE;



TOTOBHOCTh M  CHOCOOHOCTh K  HENpEephIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHUIO, K AaKTUBHOMY MOJTYYEHHIO HOBBIX 3HAHMA 1O OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3VYJIBTATBI

MertanpenMeTHble pe3yiabTarbl OCBOEHUs yueOHOro mnpeamera «buomorusy»
BKJIIOUAIOT: 3HAuYuMble 171 (OPMHUPOBAHUS MHUPOBO33PEHUSI O00yUYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIICHAYYHbIC TOHSTHS, OTPa)Karollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEIUPUKY METOJOB TIO3HAHUS,
UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (haKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBaHue,  HaONIONEHHWE,  W3MEpEHHe,  JKCIHEPUMEHT U JPYrux),
YHUBEpCAJIbHbIE Yy4yeOHblE JeicTBUS (IMO3HABaTEIbHbIC, KOMMYHHUKAaTHBHBIC,

pEryJIATUBHBIE), o0ecreynBaroue dbopMupoBaHue (YHKIMOHAIBHOM
IPaMOTHOCTH UM  COLMAJIBHOM KOMIETEHIMHM OOy4Yalolluxcs, CIOCOOHOCTh
o0yJarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHUSI U  YHUBEpPCAJIbHbIE ydeOHbIE JEWUCTBUA B
ITO3HABATENBHON M COLIMATIBHOMN MPAKTHUKE.

MertanpeaMeTHbIE PE3ylabTaThl OCBOEHUS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHUs JOJKHBI OTPaXKaTh:

OBanagenune YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMHU
NEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHE TeHCTBHS:

CaMOCTOATENIbHO  (opMynHpoBaTh M AKTyaJIu3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh IIPU OCBOECHHWM 3HAHMM MPUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CpaBHEHMS, Kilaccu(PUKanuu, 0000IIEH s ), pACKPBIBATh CMbBICT
OMOJOTUYECKUX TOHATHI (BBIACNATh UX XapaKTE€pHbIE NMPU3HAKH, YCTaHABIUBATh
CBSI3U C IPYTUMU MOHSATHUSAMHU );

ONpEAENATh LEIN JEATEIbHOCTH, 3aJaBas NapameTpbl U KPUTEPHUH UX
JOCTHXKEHHMSI, COOTHOCHUTD PE3YJIBTAThl AEATENBHOCTH C ITOCTABICHHBIMU LEISIMU;

UCIIOJIb30BATh OMOJIOTMYECKUE MOHATHUS JUIsl OObsICHEHUSI (DAKTOB U SIBICHUIM
YKUBOM IIPUPOJIBI,

CTPOUTH JIOTHYECKUE pACCYKINEHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJOrMM), BBISBISTH 3aKOHOMEPHOCTHM W IPOTHBOPEYHS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYIMPOBATH BHIBO/IBI U 3aKIIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IETIbHBIE cpelcTBa TUTSI Mpe/ICTaBICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a



TaKK€  OPOTHUBOPEUMH  Pa3HOro  poja,  BBIABIEHHBIX B Pa3jMYHBIX
UH(GOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEMICHHS MPOOJIEMBl C Y4ETOM aHalli3a WMEIOIIUXCS
MaTepHualbHbIX U HEMAaTepHAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
EJISIM, OILICHUBATh PUCKH TOCIEICTBUMN AEITEIbHOCTH;

KOOPJIUHUPOBATH U BBITIOIHATH Pa0OTy B YCIOBHSIX PEANbHOTO, BUPTYaIbHOTO
¥ KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBILUICHNE IIPU PELLICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE TeHCTBUS:

BJIJICTh HaBbIKAMU Y4eOHO-HCCIIEIOBATENBCKON M IPOEKTHOM JAESITENbHOCTH,
HaBBIKAMHM  pa3penieHus MpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOZIOB PEIICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO0B O3HAHMS;

UCTIOJIb30BaTh PA3UYHBIC BHJBI ACSITEIFHOCTH IO TOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEepIpeTalud, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Y4EeOHBIX
CUTYyalHsIX, B TOM YKCJIE MPH CO3JaHUH YI€OHBIX M COI[HATBHBIX TPOEKTOB;

(GbopMupoBaTh HayYHBIM THUI MBIIUIEHUS, BIa/IeTh HAYYHONH TEPMHMHOJIOTHUEH,
KJIIOUEBBIMU TIOHATUSMU U METO/IAMU;

CTaBUTh W (OPMYIUpOBATh COOCTBEHHBIE 3aJa4d B 00pa30BATEIBHOM
TIESITEIbHOCTH M KU3HEHHBIX CUTYAIIHsIX;

BBISIBIISITh IPUYMHHO-CJIECTBEHHBIE CBSI3W U aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HAXOAUTb apryMEHThl IS JIOKa3aTesIbCTBa
CBOMX YTBEP>KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHMUS;

aHAJIM3UPOBATh TIOJMYYCHHBIE B XOJE PEIICHUS 3aJadydl  Pe3ylbTaThl,
KPUTHUYECKH OIEHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OILICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN TOUCK TMEpeHOca CPEACTB M CIOCOO0B
JEeUCTBUS B MPO(ECCHOHATILHYIO CPEY;

YMETh TMEPEHOCHUTh 3HAHMS B TO3HABATENBHYIO W MPAKTHUECKYIO 00JacTu
KU3HEACIATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HbBIX NMPEIMETHBIX 00acTel;

BBIIBUTaTh HOBBIE WJEH, MpeljiaraTh OPUTHMHAIBHBIC TMOAXOABI U PEIICHHUS,
CTaBUTH MPOOIEMBI U 33/1a41, JOMYCKAIOIINE aJIbTePHATHBHBIC PEIICHHUS.

3) pab6ora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMALMU (TEKCTe Y4eOHOro
nocoOusi, HAy4YHO-TIONMYJSIPHOM JUTeparype, OWMOJOrMYEeCKHX CJOBapsAX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHaIM3UpOBaThH



WH(OPMAIINIO Pa3IMYHBIX BUJOB B (DOPM MPEACTABICHUS, KPUTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUNUBOCTH;

(bOpMyITUPOBATh 3aMpPOCHl M MPUMEHSITh PA3TMYHBIE METOABI MPU TIOUCKE H
orOope Omosoruueckol mHopManuu, He0OXOAMMOM ISl BBITIOJIHEHUST YYCOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIOJB30BaHMUS HH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYIBTYPYy aKTUBHOTO MCIOJB30BAHUS PA3TAIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaNbHYIO  GOpMy  MpEACTaBICHUS
ounosornueckol nHpopManuu (cxembl, rpadUKu, JAarpaMMbl, TaOIHIbI, PUCYHKH
H Apyroe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeacTBa IMpu padore ¢
Ouosnoruyeckoi uHMOpMAIMEl: TNPUMEHATh XUMHUYECKHUE, (PUBHUECKUE U
MaTeMaTUYeCKue 3HAKHM U CUMBOJIBI, (GOpPMYIbl, abOpeBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CpEICTBA
HaIJISAHOCTH;

BJIQJICTh  HABBIKAMH  PACTO3HaBaHWUA W 3aMATHl  HWHQOpMAITUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgBiajgeHne yHUBepPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMMU:

1) o0mennme:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCeX c(epax KU3HU, aKTHBHO YIaCTBOBATh
B JMAJOre WU JUCKYCCUM IO CYIIECTBY OOCYXJIaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3BIBATH CY)KJICHHS OTHOCHUTEILHO BBITIOJHEHUS MpeiaraeMomn
3aJlaui, YYUTHIBaTh UHTEPECHI U COITIACOBAHHOCTH MO3UIMI JPYTUX yYACTHHUKOB
JAaiora Wil IUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpeACTBAa OOIIEHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYyalluH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOAMU OOIICHHS W B3aMMOICHCTBUS, TOHUMATh
HaMEpEHUS JPYTUX JIIOACH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH opMe (HopMynHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JAraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEICTB.

2) COBMECTHAS 1eATEJIbHOCTh:

MMOHUMAaTh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBUAYAIHHOU
paboThI TP PENICHUH OMOJIOTUYECKOM MPo0IeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBYS MIPU PEIICHUH YICOHOW 3a/1a4H;

BBIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX JEUCTBHM C y4ETOM OOIIMX
WHTEPECOB ¥ BO3MOKHOCTEH KaXKJIOTO YIeHA KOJUICKTHBA;



IIPUHAMATh  L[EJIA  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTMIKECHUIO: COCTAaBIATH IUIAH JCHUCTBUMU,
pacmpenensiTh poid ¢ Y4ETOM MHEHHM YYacTHUKOB, OOCYKIaTh pE3yibTaThl
COBMECTHOI paboTHI;

OLIEHUBAaTh KaY€CTBO CBOET0 BKJIAJA U KaX/10r0 Y4aCTHUKA KOMAH]Ibl B 001U
pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/IaraTb HOBBIE TIPOEKThbI, OLIEHHWBAThb WJAEU C TMO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IIO3UTHUBHOE CTPATETHYECKOE IIOBEJAEHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiaieHre YHMBEPCAIbHBIMHU PeryJATHBHBIMH ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JJi1 BBIABICHUS MpoOJieM U HX
pELICHUS B dKU3HEHHBIX U YU€OHBIX CUTyalUsX;

BBIOMpPAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHUCTBHUAX M IOCTYNKAax MO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3[I0POBBIO U 3J0POBbI0 OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYIIECTBIIATh [MO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYIUpPOBaTH COOCTBEHHBIE 3a7adyl B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTAaBJATh IUIAH peuieHus MNpoOiemMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPENNIOYTEHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jienarb OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBAaTh MPUOOPETEHHBIHN OMBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIHPOKOM 3SpyIuIUU B
pa3HbIX O00JIaCTAX 3HAHUW, MOCTOSHHO IMOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM;

BJIa/JIeTh ~ HaBbIKAMM  [O3HABATEIBHOM  peqUIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMBIX JECHUCTBHUM W MBICIUTEIBHBIX IPOIECCOB, HMX pE3YIbTaToOB M
OCHOBaHUM, MCHOJIB30BaTh NpUEMBI peduieKCUU ISl OLICHKH CUTyalluu, BbIOOpa
BEPHOTI'O PELICHUS;

YMETh OLICHUBAaTh PUCKA M CBOEBPEMEHHO NPUHUMATh PELICHUS M0 MX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M AapryMEHTBl JPYTHX IIPH AaHAJIU3€ pPe3yJIbTaTOB
NEATEbHOCTH;

3) npuHATHE cedsl U IPYTrUX:

IPUHUMATh ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U I0CTOUHCTBA;

IIPUHUMaTb MOTHBBI W apPryMEHTBl JpPYIMX IIPH AaHAJIN3E PpPE3YJIBTAaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP € TIO3UIMH JPYTOTo YEIOBEKa.

INPEAMETHBIE PE3YJ/IBTATbI

[IpenmetHble pe3yabrarbl ocBoeHus: mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuyeckue A yueOHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI MO OCBOECHUIO, HHTEPIIPETALIUU U
peoOpa30BaHUIO0 3HAHUW, BUABI IEATEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUYEOHBIX CHUTYaIUsX, a TAKKE B PEaJbHBIX
JKU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Ouonorueit. B mporpamme mnpeameTHbie
pe3yabTaThl MPEICTaBICHBI O ToaM 00y4YeHUSI.

[IpeameTHble pe3ylbTaThl OCBOCHMS yueOHoro npenmera «buonorus» ¢ 10
KJaacce TOJKHBI OTPAKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpa U HAy4YHOI'O MHUPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIUOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBAaTh COACp)KaHWE OMOJOTHYECKHX TEPMHHOB W TOHSTHIL:
KW3Hb, KJETKA, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M IPEBpAICHHE
HHEPrUmn), FOMEOCTa3 (CaMOperyisius), ypOBHEBAsT OpraHU3alysl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3BMEHUYMUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3/ararb OWOJIOTUYECKHE Teopuu (KJIETOUHas, XpOMOCOMHas,
MyTallMOHHAs, IIEHTpalibHasg JOTrMa MOJEKYIsipHOM Ouonorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 LeHTpax MHOrooOpasus u
MIPOUCXOXKJICHUST KyAbTypHbIX pacteHuid H. . BaBunosa), onpenensars rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAy4HOT'O MO3HAaHUS B OMOJIOTMU: HAOIIONECHUE U
OMKMCAHUE >KMBBIX CHCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3alusi U MPOBEACHHE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIIBM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIENYEMbIMU BEJIMYUHAMH, OOBICHEHHE IOITYYEHHBIX



pE3yABTaTOB, MCIOJIb30BAHHBIX HAy4YHBIX MOHSITHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BbIBO/IbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIACIATH CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
poLEecCOB: OOMEHa BEIECTB U MPEBPALLEHUS DHEPIHMH B KIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO M 3HEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAJIbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh NOJYUYEHHBIE 3HAHUS A1 OOBSCHEHUS OMOJIOTMYECKHX
IPOLECCOB U SIBICHUN, JIJIS MPUHATHUS NMPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C IIeNbl0 oOecredyeHus Oe30MacHOCTH CBOETO 370POBbS M 3I0POBbS
OKpPY>KarOUIUX JIIONEH, COOMIONEHNUsS] HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
IPUPOJHON cpelle, MOHMMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS J0CTUKECHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUI AN palMOHAJIbHOTO
PUPOAOIIONIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble TE€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEIMBAaHHUE, CIEIUVIEHHOE HACJIEIOBaHUE, COCTABISTh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHUA JJIsl MPEICKa3aHMsl HAclIeJOBaHMs NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH J1A0OpaTOpHbIE M MpPAKTHYECKUE pPadOThI, COOMIONATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUECKH OLIEHHBaThb W HMHTEPHPETUPOBATh HH(OPMALUIO
OMOJIOTMYECKOTO  COAEpXaHMs, BKIIOYAIOIIYI0 TICEBJOHAyYHble 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpelcTBa MAacCOBOM MH(pOpMAIMK, HAYYHO-TIOMYJISIPHbIE
MaTepualibl), STUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOrUH,
MeAUIHE, OMOTEXHOIOTUH;

YMEHHE CO3[aBaTb COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMONOTHYECKYI0 MH(OPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUHHBIN anmapaTr OUOJIOTUH.

[IpenmeTHbIE pe3yabTaThl OCBOEHUsI ydyeOHoro mpenmera «buonorus» ¢ 11
KJlacce NOJKHbI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHUHBI MUpPa U HAyYHOI'O MHMPOBO33PEHHUS, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COACPKaHUE OMOJIOTHUECKUX TEPMUHOB U TIOHATUIN: BUJI,
HOMyJsius, TeHO(MOH, SBONIOLMS, MABIXKYIIHE CHUIIBI ((PaKTOpbl) HBOJIOLHH,
MPUCHIOCOOJIEHHOCTh OPraHU3MOB, BHUA000pa30BaHME, IKOJIOTHYECKHE (HAKTOPHI,



DKOCUCTEMA, TMPOMYIEHThI, KOHCYMEHTHI, pEAYLEHTHl, I[N  MUTaHu,
AKOJIOTUYECKAs MUpaMuia, OMOreoeHos3, onocdepa;

YMEHHE WH3JaraTb OWMOJOTMYECKHE TeopuHu (SBONMIOLMOHHAS Teopusi Y.
JlapBuHa, CHUHTETHYECKas TEOPHUsS OHBOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apogsimeBoro cxonctea K. M. bapa, depenoBaHusi TIaBHBIX HANpaBICHUN U
nyteit sBomonm A. H. CeeprioBa, yuenust o 6mochepe B. M. Bepuaackoro),
OTIPECIIATh TPAHUITBI UX IPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

yMEHHE BIIaJIETh METOJJaMU HAYyYHOTO MO3HAHUSA B OMOJIOTUU: HAOMIONEHUE U
ONKMCAaHUE >KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUM, OpraHuM3alusi U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABM)KCHHME  THUIOTE3bl,  BBISIBJICHUE
3aBHCHUMOCTH MEXJYy HCCIEIyeMbIMU BEIUYMHAMH, OOBSCHEHHE IOIYYEHHBIX
pPE3yaBTaTOB, MCIOJB30BAHHBIX HAYYHBIX TIOHSTHH, TEOPHH W 3aKOHOB, YMEHHUE
JieaTh BHIBO/IbI HA OCHOBAHHUH MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICTATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TMOMYIALNNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreOlIEHO30B U JKOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTMUYECKUX (DAKTOPOB HA OpraHU3MBI, IEepeHoca
BEIIECTB U IIOTOKA SHEPTUM B HDKOCHUCTEMAX, AHTPONOTECHHBIX HW3MEHEHHU B
HPKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OUOTCOXMMHUYECKUX
LUKIIOB B Onocdepe;

yMEHHUE MPUMEHSATH MOJYYEHHbIC 3HAHMS IS OOBSICHEHUS OUOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATUS NPAKTUYECKUX PEIIEHUNA B MOBCEIHEBHOU
XKU3HU C 1eNbl0 obecrieyeHus Oe30MacHOCTH CBOErO 370pPOBbsl M 310POBbS
OKpPY>KaroUIUX JIIOEH, COOMIONEHNsS] HOPM I'PaMOTHOTO MOBEACHUS B OKPYKaIOIIEH
IPUPOAHON Cpele, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOU OMOJIOTUH JIJIsl pAlIMOHATIFHOTO MPUPOIOTIOIB30BaAHNS;

YMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHE 3a/a4M, COCTaBISATh CXEMBbI
MepeHoca BEMIECTB U DHEPTUU B DKOCUCTEMAX (1IEMH MUTAHUS);

YMEHHUE BBINOJIHATH J1A0OpATOpHbIE M MpPAaKTHYECKUE pabOThl, COOIIOAATH
npaBuiia pu padboTte ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYIOBAHUEM;

YyMEHUE KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  CONEpKaHUs, BKIIOYAIONIYI0 TICEBIOHAYyYHbIE 3HAHUA U3
Pa3IUYHBIX UCTOYHUKOB (CpEICTBa MAacCOBOW MHGOpPMAIINK, HAYYHO-TIOMYJISIPHbIC
MaTepuajbl),  paccMarpuBaTh  [JOOAJbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTb COOCTBEHHbIC IHCBMEHHBIE M YCTHBIE COOOIIEHMUS,
00001ass OUONOTHYECKYI0 MH(OpPMAITNIO W3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
MCIIOJIb30BATh MOHSATUMHBIN anmapaTr OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesoB U TeM (uudgposbie)
Ne o/m ——— Beero Konrpoabnbie IIpakruyeckue 06pazoBaTEeTLHbIE
padoThbI padoThbI
pecypcbl
qac yac
bu6mmoreka IIOK
1 buoorus kax Hayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBbie cucTeMbl M X OpraHu3aIus 1 buGnuorexa LIOK
https://m.edso00.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOEHUE KIETKU 8 1 bubmiorexa [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka IIOK
4 JKusHenesarenbHOCTh KIIETKU 6 0.5 https://m.eds00.ru/7f41c292
5 Pa3sMHOX€eHUE U MHIUBUYAIBHOE Pa3BUTHE 5 05 1 bubnuoreka LIOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
6 HacaencTBeHHOCTE U U3BMEHYHMBOCTh 5 05 15 bu6mmoreka IJOK
OpraHu3MOB ' ' https://m.edsoo.ru/7f41c292
v Ceneknust opranu3mMoB. OCHOBBI 3 05 bubnuorexa [IOK
OMOTEXHOJIOTUU ' https://m.eds00.ru/7f41c292
bubaunoreka IIOK
8 Pesepsroe Bpems 1 1 https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [ITIPOI'PAMME 34 3 4




11 KJIACC

KosunyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmae 0BpazoBaTEIbHbIC
padoThI padoThI pecypcesi
bubmmoreka IIOK
1 JBOIMIONHOHAs OHOMOrHA 9 0.5 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 05 Bubmuoreka [JOK
3emiie ' ' https://m.edsoo.ru/7f41cc74
bu6mmoreka IIOK
3 OpranusMbl i OKpYKAIOWAs Cpea S 0.5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka IIOK
4 Coo011ecTBa M KOJIOTHYECKHUE CUCTEMBI 9 0.5 https://m.edsoo.ru/7fA1cc74
bubmuoreka [IOK
S Peseparoe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 [TPOI'PAMME 34 3 2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnyecTBo yacoB JJIeKTPOHHBbIE
Ne Hara nudposbIe
/i Tema ypoka Beero KO;ITpO.]ILHLIe HpﬁaKTH‘lCCKI/Ie WIyueHHS|  0GDA30BATEIbHBIE
padoThI padoThI pecypesi
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToabl TO3HAHUS KUBOU MIPUPOJIBI.
I1 6ota Ne 1
2 «ﬁiﬁzﬁgﬁzg pzziH;HHX 1 0.5 bubnmorexa LIOK
' https://m.eds00.ru/863e6122
METOJIOB IIPH U3yUYECHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonorunuyeckue cucremsl, IPOLECCHI 1 bubnuorexa [{OK
U UX U3yYEHHE https://m.eds00.ru/863e6564
4 XUMHUYECKHH cOCTaB KJIEeTKH. Boma n 1 bu6mmoreka [IOK
MHHEPAJIBbHBIE COJIUA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 benxu. CocraB u cTpoeHHe OEITKOB 1 https://m.eds00.ru/863e6b72
®depMeHThl — OHOIOTHYECKHE
katanuzaropsl. JlaboparopHas
6 pabora Ne 1 «3yueHue 1 05 bubmuoreka [{OK
KaTAIUTUYECKON aKTUBHOCTHU ' https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpE aMuUIa3bl
WJIM KaTajaas3bl)»
bubaunoreka [IOK
! YrneBoeL. JIumu g 1 https://m.eds00.ru/863e6870
bu6moreka [IOK
8 Hyxienrosbie kuciotel. AT® 1 https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTOABI U3Y4ECHUS 1 bubmuoreka [IOK
kinetku. Kinerounas reopust https://m.eds00.ru/863e6e88




KieTka kak neinoctHas )KxuBas

10
cucrema
CtpoeHue 3yKapuoOTHYECKON KIIETKH.
Jlaboparopnas padora Ne 2
«M3yueHue cTpoeHUs KIETOK bubmuotexa [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuil MoJ MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpenaparax u ux
OTMCAHUE»
bubaunoreka [IOK
12 Obmen BemecTs w MeTabomsu https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 PorocunTes. XemocuHTes https://m.eds00.ru/863e7c98
. bubaunoreka [IOK
14 JHepreTHuccKuid 0omen https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [lenenue
.M . JIa0
15 K:gzlizl No ?i?ﬁla@?mog?{ﬁf 3211;0321 B 0.5 bubmorexa LOK
P - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOTIpenaparax»
16 buocunres Oenka. Peakius bu6mmoreka [IOK
MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancnsuus — GuocmuTes benka https://m.edso0.ru/863e796e
18 HexkneTtounsie popmbl KU3HU — bubnuorexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubaunoreka [IOK
19 @DopMBbI pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bub6mmoreka [IOK
20 Metios https://m.edsoo.ru/863e7f4a
21 OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX 05 bubmuotexa [IOK

Kj1eToK. OmIon0TBOPEHHUE.

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




Jlaboparopnas pabora Ne 4
«M3ydyeHue CTpOCHUS MOJOBBIX
KJICTOK Ha FOTOBBIX
MHKpOIIpenaparax»

29 NHnuBuayanpbHOE pa3BUTHE bubaunoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

23 I'enernka — Hayka o bubmuotexa [IOK
HACJEOCTBEHHOCTHU U N3MEHYUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HaCJIeIOBaHUS

24 I I/I3HaKO]£) Monoru6 I/IH HOE Eubrmorexa [OK

P ) pHAL https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTUOPHUIHOE CKpelTuBaHue. 3aKOH
25 EGSaBI/II():I/If/IOFO HaI;JIIfL:I OBaHHUS bubmorexa LIOK
4 https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuermieHHOE HACJIeI0BaHUE
npusHakoB. JlaboparopHas pabora Ne
5 «/3yueHue pe3yabTaToB bubnuoreka [JOK

26 0.5 _

MOHOTHOPUIHOTO U AUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpenIuBaHus y 1po30¢puibl Ha

TOTOBBIX MUKpOIIpEnaparax»»

I'enetuka mona. HacnenoBanue bu6moreka [IOK

27 _

MPU3HAKOB, CLETUICHHBIX C IMOJIOM https://m.edso00.ru/863e8c60
NsmenuuBocth. Henacinencrsenuas

M3MEHYUBOCTh. JlabopaTopHas

pabota Ne 6. Uzyuenue bubmotexa [JOK

28 - 0.5 _

MOIU(UKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO Psijia U

BAapUALIMOHHON KPUBOI»

HacnencrBenHnast ”3BMEHYMBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanu3 05 bubmotexa [JOK
MyTalui y 1po30(HIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpenaparax»

30 I'eHeTnka yenoBeka bu6mmoreka [IOK




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

PesepBubIil ypok. O600611ICHHE TTO

31 Teme «HaciaencTBeHHOCTh 1 1
W3MEHYMBOCTH OPTaHU3MOB)
32 CenekIus Kak HayKa U IIPoIecc 1 BH6JTHOTeKa HOK
https://m.eds00.ru/863e9214
33 Metonapl U TOCTHKEHUS CEIEKITUN 1 bubaunoreka [IOK
pacTeHUH U KHUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacip 1 bubmuotexa [IOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NTPOI'PAMME




11 KUIACC

KosuuecTBo yacoB DJIEKTPOHHbBIE
Ne Jlara
0/ Tema ypoxa Bee Konrpoas  Ilpakruuec wayuen uugppoBbie
. ‘o HbIe KHe st o0pa3oBare/ibHbIE
padoTsbI padoThbI pecypchl
DBoIIONUS U bu6mmoreka IIOK
1 METOJIbI ¢ 1 https://m.eds00.ru/863
HA3y4YEHUs ea20e
Heropus bubnuoreka LIOK
2 Pa3BUTHA . 1 https://m.eds00.ru/863
MIPEICTABICHUIA £9570
00 3BOIIIOIINHT
bubmuoreka [IOK
3 l;/lﬂKpoaBOHmuH 1 https://m.eds00.ru/863
e9cle
IomymAnus kak
SIIEMEHTapHAS
eIUHHIIA BUJA U
OBOJIOMHH. bubmuoreka LIOK
4 Jlaboparopas 1 0.5 https://m.edsogru/863
paborta Ne 1 £99¢6
«CpaBHeHUe
BHJIOB 110
MOpdoJoTHIECK
OMY KPHTEPHIO»
JBrxyiue
CHIIBI bu6mmoreka [JOK
S) (amemeHTapHbIe 1 https://m.eds00.ru/863
(axropsr) e9da4
HBOJTIOIUH
EcrecTBeHHbIH bu6mmoreka [JOK
6 0TOOp U €ro 1 https://m.eds00.ru/863
GopMBI €9ed0
Pesynbraret
SBOJTIOIINH
pUCTIOCOOIEHH
OCTh
OpPTaHW3MOB H
BU000pa30BaH
He. bu6mmoreka [JOK
7 JlaGoparopHas 1 0.5 https://m.eds00.ru/863
paborta Ne 2 e9fde
«Omnucanue
pUCTIOCOOIEHH
OCTH OpraHu3Ma
u eé
OTHOCHTEIIBHOT
0 XapakTepa
8 Hampasnenus u 1 bubmorexa HOK

https://m.edso0.ru/863




nyTH
MaKpO3BOJIIOII
u

e9cle

10

Heobparumocts
HBOJIIOIMN

Hcropus xxu3Hun
Ha 3eMiie U
METOMBI €€
W3YyYEHUS

11

12

I'umoressr
MIPOUCXOKACHUS
JKM3HHU Ha
3emite

PazButue
KHU3HU Ha
3emJie 1o 3pam
U 1eprosiamMm

bu6mmoreka IIOK
https://m.edsoo0.ru/863
eabab

bubmuoreka [IOK
https://m.edso0.ru/863
gabbe

13

OcHoBHbIE
3TaIlbl
IBOJIIOIIUHU
PacTUTENBHOTO
Y KUBOTHOTO
Mupa.
IIpakTnueckas
pabota Ne 1
«3yuenne
HCKOIIa€MBbIX
OCTaTKOB
pacTeHuil U
JKUBOTHBIX B
KOJIJIEKLIMSIX)

0.5

bu6mmoreka IIOK
https://m.edso00.ru/863
ea8hc

14

15

16

CoBpemMeHHast
cucTemMa
OpPraHHYECKOTO
MUpa
DBOJIOLHS
YeNoBeKa
(arTpOTIOTEHE3)
JBrxyiue
CHJIBI

(paxTopsr)
aHTpOIIOTeHe3a

bub6mmoreka [JOK
https://m.edso0.ru/863
ea48e

bu6mmoreka [JOK
https://m.edso0.ru/863
gac2c

bu6mmoreka [JOK
https://m.edso0.ru/863
ead44

17

OcHOBHBIE
cTagun
9BOJIIOIUHN
YyeJI0BEKA

18

YenoBeueckue
pacel 1
HPUPOAHBIE
aJanTanuu

bubmoreka [IOK
https://m.edsoo.ru/863
gaea2




YCII0BCKa

19

20

Pe3epBHblii
YPOK.
0O0001enue Mo
TeMe
«Bo3HnkHOBEHH
€ ¥ pa3BUTHE
JKM3HHU Ha
3emiie»

DKOJIOTHS KaK
HayKa

21

22

Cpenbl
oOHuTaHus U
JKOJIOTUYECKHE
baxTopbI

AbuoTHUeCKHe
(hakTopBhl.
JlaboparopHas
pabota Ne 3.
«Mopdomoruue
CKHe
0COOEHHOCTH
pacTeHui u3
pa3HbIX MECT
oOuTaHUY.
JlaGoparopHas
pabota Ne 4.
«Bnusaaue
CBETa Ha POCT U
pa3BuUTHE
YepEHKOB
KOJIEYCa»

0.5

bu6mmoreka IIOK
https://m.edso00.ru/863
eafec

bu6mmoreka IIOK
https://m.edso0.ru/863
eb10e

23

24

buotnueckue
(dakTopsl

DKOJIOTHYECKUE
XapaKTEPUCTUK
Y TIOTYJISIITNH.
IIpakTrueckas
paborta Ne 2
«IToncuér
MJIOTHOCTH
MOMYJIALU A
pa3HBIX BUJOB
pacTeHumn»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863
eh348

25

Coo0OmiecrBa
OpPraHu3MOB —
OMOIIEHO3

butmoreka [IOK
https://m.edso0.ru/863
eb46a

26

DKOJIOTUYECKUE
CUCTCMBI
(3KOCHCTEMBI)

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




27

28

OcHOBHBIC
IMOKa3aTeiau
SKOCUCTEMEL.
DKOJIOTrHYEeCKUe
MAPaMU/IBI.
CBolicTBa
DKOCHUCTEM.
Cyxkueccus
[Ipuponnsie
YKOCUCTEMBI

bu6mmoreka IIOK
https://m.edsoo0.ru/863
eb5fa

29

30

AHTpONIOT€HHBI
€ YKOCHUCTEMBI
buocdepa —
ro0anbHas
IKOCHCTEMA
3emun

bubmuoreka [IOK
https://m.edso0.ru/863
ebb5e

31

3aKOHOMEPHOCT
u
CYIIECTBOBAHUS
ouochepsl

bu6mmoreka IIOK
https://m.edso0.ru/863
ebd16

32

YenoBedyecTBO B
ouocdepe
3emin

33

CocymiecTBoBaH
ue IpUPOIbI U
YeJI0BeUeCTBa

bubmuoreka [IOK
https://m.edso0.ru/863
ebale

34

PesepBHbIit
YPOK.
O06o06micHue
TEMBI
«Coo0miecTBa u
JKOJIOTUYECKUE
CHUCTEMBI»

OBILIEE
KOJIMYECTBO
YACOB 10
[TPOT'PAMME

34

2.5
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