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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETUUYECKYIO OCHOBY ISl ONpeiesieHUs
MOIXO0J0B K (opMHpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUSA,
pe3ynbTaToB 00ydeHUs W TPeOOBAHUN K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXKEHUS 00
o0IIMX LEeNsIX U MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPETHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAYCHUWU B TIO3HAHHWM XUBOW MPHPOABI M 00ECIEUCHHH CYIIECTBOBAHUS YEJIOBEUECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil crparerun o0y4eHus,
BOCIIUTAHUS ¥ PAa3BUTUS OOYYAarOIIMXCS CpeAcTBamMH yueOHOro mnpeamera «buonorusy»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 110
pa3zienaM M TeMaM, PEKOMEHAYyeMyIO MOCJEI0BATEIbHOCTh M3YUYEHHUsI y4yeOHOro marepuana c
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTIOTUKH 00pa3oBaTelb-HOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatomXCsl.

B mnporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIbHON JI€ATEIbHOCTH/yueOHBIX AEHCTBHI 00ydaromuxcs Mo
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTMH, Onarojmapsi 4YeMy B HEW TIPOCMATPUBACTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosTomMy Hapsay ¢ u3ydeHHEM OOIIEOMONOIMYECKHX TEOPHM, a Takxke
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOT0 PaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TPOrpaMMe 1O OHOJIOTUM YJEeJIEHO BHHUMAHHE HCIOJIB30BAHUIO MOIYYSHHBIX
3HaHWH B TOBCETHEBHOM XKM3HU IS PEIICHUs MPUKIAAHBIX 33/1a4, B TOM YKCie: TPOPUIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalollel NMPUPOIHON cpese,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAAHONW HAIMpPaBIEHHOCTH Y4eOHOTO
npeaMera «bHOJIOTHS» MPOJAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHHS YCIOBUH IS PEIICHUS
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obOecrieunBaeT (QopMUpOBaHHE y OOydYaIOIIUXCS TPEACTABICHUNW O HAyYHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O KUBOW MPUPOJIE, €€ OTIIMUNTEIBHBIX MPU3HAKAX — YPOBHEBOMH
OpraHM3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUS JUIS: TO3HAHUS 3aKOHOB >KUBOH MPUPOIHI,
dopMupoBaHus (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30omacHOro obpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIE U YEIIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33/1a4 CPEAHEro o0IIero oopazoBaHus, coranu3anuu odyyaronmxes. M3ydenue
Ouoaorun oOecrieunBaeT YCIIOBHS TUTS (dhopMupOBaHHS WHTEIICKTYaJTbHBIX,
KOMMYHHKAITMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHUN C TPEJCTABIICHUSIMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
YacTHOCTH, (pu3uku, Xumuu u reorpadun. Ha3BaHHBIE TONOKEHUS O PETHA3HAYCHUH YIEOHOTO



npenmera «buonorus» cocraBuiM  OCHOBY [UIsl ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBHH C KOTOPHIM OOYYArOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHUECKOU aedaTenbHOCTH. Ocob0oe MECTO B 3TOM CHCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJIEPIKAHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIbI, O €€ YpOBHEBON OpraHu3alil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOro npeamera «bHonorusy BbIIEICHBI CISAYIONUE COACPKATCIbHBIC JINHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opraam3m Kak Ouosiornyeckas cuctema», «CucrtemMa U MHOrooOpa3ue OpraHHYeCKOTO MUPAY,
«IBOIIOLHS )KUBOH MPUPOABD, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTUY.

Leny u3ydyenuss yueOHoro mnpeamera «buomorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHrne YMEHUM UCI0JIb30BaTh 3TU 3HAHUSA JJIs TPAMOTHBIX JIEUCTBUN B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl 3HAHUH O OHMOJOTHYECKHX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIX B OUOJIOTHH;

dbopMupoBaHrue y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarOIIMXCS YMEHHI WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HEO00X0IUMMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOMOIEHUS] STUYECKUX HOPM TpU MPOBEACHUN
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYPBI, 1J1s1 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOW >KMU3HHU IS OIEHKU
MOCJIC/ICTBHI CBOEW NIEATETLHOCTH TIO OTHOIICHHWIO K OKPYXKAIOIIeH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPOPUITAKTUKH 3a00JIeBaHU.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

st u3ydyenusi Ouonoruu Ha 0a30BOM YPOBHE CpeTHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOH KapTHHBI MUpa. CuctemMa OMOJIOTMYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0eHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOU TIPUPOIBIY.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

[Ipaktuyeckas pabora Ne 1. «lMcmomb3oBaHuE pPAa3IUYHBIX METOJOB MPU H3YUCHUHU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cucTEMbI M UX OPraHU3aI M.

Xussie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonornu. OTIuume >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIM,  MONYJISLMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KUBON
IIPUPOJBDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHNE KJIETKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHWMHYECKUE  DIIEMEHTHI: MAaKpOJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMMblE€ AMHUHOKHUCIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOH
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIMNU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoJbl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHpud03a), Aucaxapusl (caxaposa,
JaKTO3a) W IoJMcaxapuibl (Kpaxmall, TJIMKOTeH, LeJIo03a). buomorndyeckue QyHKIMH
YTJIIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kilerounas teopust — nmpumep B3aUMOJCHCTBHS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3YUEHUS KIIETKH.

Knerka kak nenoctHas xuBast cuctema. OOmIe Npu3Haky KJIETOK: 3aMKHYyTasl HapysKHas
memOpana, mosiekynsl JIHK kak reneTnueckuil anmapat, cCucTeMa CUHTe3a Oeka.



Tumbl KJIETOK: »JyKapHOTHYecKas M HpokapuoThyeckas. OCOOEHHOCTHM CTpPOEHUS
npokapuoTuyeckoit kinetku. Kierounas crenka 6akrepuii. CTpoeHne 3yKaprHOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIHH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluroruiazMa u e€ OpraHoMBbL
Onnomem6Opanubie opranouasl kiaetku: JI1C, anmapar ['onbmku, mu3ocomsl. [loryaBToHOMHBIE
OpraHoubl KJIETKU: MWUTOXOHApPHUH, IIacTuiabl. IIpomcxoxneHne MUTOXOHAPUHM U IUIACTHI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHouA0B KIETKU. Brirrouenus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

[uarpammsl:  «PacnpenenceHue XUMHUYECKHX O3JIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnpenenenne XuMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuubr u cxemsl: «lleproamueckas TaOnMIAa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHune
MOJIEKYJIbl BOJbI», «bruocunTes Oenka», «CTpoeHue Mosekyisl Oenka», «CTpoeHue GpepmMeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KIeTKn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOE€HHE DPACTUTEIbHOW KIETKW», «CTpoeHHe
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

OO6opynoBaHue: CBETOBOW MMKpPOCKOH, 00OpYyIOBaHUE Ui NPOBENCHUS HAOJIIOJICHUM,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKpPOIIpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK DPACTCHWH, >KUBOTHBIX M
OaxTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIMHUCAHHE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHMsI BEILIECTB M SHEPTUU B MOHUMaHUU MeTabonu3ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexkTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs KU3HHU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BeIIECTB, BBIJCIEHUE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunTte3a. [enHerndeckas wundopmanus u JHK. Peamuzanus
reHeTH4ecKoil nHpopMalu B KieTke. ['eHeTHuecKuil Ko M ero cBoWcTBa. TpaHCKpunuus —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl ku3HM — Bupycbl. HWcropus otkpbiTus BupycoB (. U.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIA BUpycoB. bakrepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) — Bo3Oyaurtens CIIMJa. OOparHas TpaHCKpPHUILHMSA, peBepTa3a M HHTErpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«DHepreTndeckuii 0oMeH», «Xiopormtact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6GopynoBanue: moaenu-anmaukanuu «Yasoenune JIHK u tpanckpumnims», «buocunrtes
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1uKi, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[Ipomeccsl,
nporekatomuye B uHTepdaze. Permmkanms — peaknus marpudHoro cuHre3a IHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Craaum mwurosa. Ilpoueccel, mpoucxonsiipe Ha pa3HbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@DopMBI  pa3MHOKCHHSI OPraHM3MOB: Oeclloyioe W  IOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIIOHHPOBAaHWME OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. I[Ipoueccsl, npoucxojsuime Ha craausx menosa. [loBemenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3Ha4YEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [lofoBBIE Kene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctaMOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHUOHATBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOXKEHUE pacTeHul», «JlelieHne KIeTKH
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmkanus JJHK», «Mutosz», «Meiosy, «lIpamoe u Henpsimoe pa3ButHe», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrnepMaTo30ubl MIICKOTTHUTAIONIETOY,
«Sineknerka miekonuTarouiero», «KapuoknHes B KJIETKax KOpelIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIE€TKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpOIIPEnapaTax».



JlaGopatopnass pabora Ne 4. «/3ydyeHue CTpPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOI€HETUYECKUH, MOJIEKYJISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HACJEIOBAaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Mennaenem.
MoHorudpuaHOe CKpelrBaHue. 3aKoH eIHHO-00pa3usi THOPUIOB MepBOTO MoKoJeHwus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe CcKpemmMBaHUE. 3aKOH HE3aBUCHMMOTO  HACIICIOBAaHUSA  IPHU3HAKOB.
[{uToreHEeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcrnonb30BaHKne aHATM3UPYIOMIETO CKPEIMBAHKS I ONIPEICIICHUS TEHOTHITA OCOOH.

CueruienHoe HacienoBanue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clenieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUIbl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHBIC ITPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYHNBOCTH.

Hacnencreennasi, nii T€HOTHUIIMYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHBOCTD.
Meiio3 u TmONIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
W3MEHUYMBOCTh. Kimaccuukanusi MyTanuid: TeHHBIC, XpPOMOCOMHBIC, T'¢HOMHBIE. YactoTa u
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIEACTBEHHOMN
m3menunBoctr H. 1. BaBuiosa.

BresepHas HaClIeACTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOAbI TEHETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Je3HM C  HACIEACTBEHHOM  MPEApacIonoKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntUIBEI 310pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMUIAKTHKA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHHME. 3HAYCHHE MEAMIIMHCKOW TEHETUKU B
MPEIOTBPAIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JleMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHWE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumoaencTeyie amielbHbIX I€HOB», «['€HeTnueckue KapThl paCTEHUM, )KUBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CUEIJIEHHOTO C IOJOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
W3MEHYMBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpynm kpoBu», «MyTanmoHHas
W3MEHYHBOCTDY.



Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JTOMUHUpOBaHue», «JluruOpumHoe ckpemmuBaHue», «Ilepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox IOCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUITHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

JlaGopatopnass pabora Ne 7. «AHamu3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

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

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak HayKa U Ipoliecc. 3apoKIeHHe CeJIeKInH U AoMecTtukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbIi U WHIUBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Hepoxacreennoe ckpemmBanune — ayrOpuaumHr. OtnanéHHas ruOpuamsanmuss U e€  yCHexwu.
HckyccTBeHHBIM MyTareHe3 W IOJIYy4Y€HUE IOJIUIUIONJI0B. JIOCTHIKEHMS CEeNEeKUUU PpPacTEeHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JAHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Kierounble
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHHe BbICOKOIPOYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE H JTHYecKue mnpodiemb. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl ToMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHI)KEHHUS CEJEKLMU PAacTeHMH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLHMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJronMOHHAs 0MOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CBHUIIETEIIECTBA DBONIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATELHOCTh MOSBICHUS
BHJIOB B IaJICOHTOJIOTUUECKON JIETOIHCH, Tepexoiubie ¢hopmMbl. bruoreorpadgudeckue: cxoacTBo
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIIOTHYECKHE: CXOJACTBA W pazlnyus SMOPHOHOB PAa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE, pPYyAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JBIkymme Cuibl SBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOUHOE pPa3sMHOXKEHUE IIPH
OTrPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIlIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JBmwxymue cuiibl (pakTopel) BOJIIOLNUM BUAOB B Npupoae. MyTalMOHHbIN Iporecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTIpanus.

EcrectBennblii oT1O0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBOJIOIUH. [IpuMepsl mpucmnocodaeHuit
y opranu3mMoB. ApoMop(}o3bl U UAN0-aAAII TALUH.

Bun u BupmooOpazoBanme. Kpurtepuum Buma. OcHoBHBIE (OpMBI BHI000pa30OBaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpossomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs, [UBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bomonuu.

[IpoucxoxneHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenyanu3anus. AanTUBHAs paguanus.
JleMoHCTpanum:

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

Tabmuiet u  cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJIbIln
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppOBI 3a CYIIECTBOBAHHEY,
«EcrecTBeHHsblii  0TOOp», «MHOroo0Opa3ue COpTOB pacTeHuit», «MHoroo0pasue mOpoOJI
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHYUBOCThHY, «ApoMopdo3bD»,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomronun», «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranu3MoBy, «I eorpaduueckoe Bumpoo0Opa3zoBaHuey, « IKOIOTUIECKOE BUT000PA30BAHUE.

OOGopyaoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMHU OKPACKH, HA0OP TUIOJ0B U
ceMsiH, KosuteKuust «IIpumMephl 3alUTHRIX MPUCTIOCOOTIEHHUH Y KUBOTHBIX», MoJie]dh « OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUN», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapta wmupa, Kosuekuus «®DopMbl COXPaHHOCTH MCKOIMAeMbIX
JKUBOTHBIX W PACTeHHI», Mojnenb anrumkanusa «llepekpéct xpoMocomy, BIaXHBIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», Mukpompenapat «Jlpozoduna» (HOpMa,
MyTaIuu (OpMbI KPBUTHEB U OKPACKH TEJA).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIO».

Jlaboparopunas pabota Ne 2. «OmucaHue NPUCTIOCOOJIGHHOCTH OpraHu3dMa © eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble TIpEACTABICHUS O 3apOXKICHUU XKU3HU. HaydHble TMIIOTE3hI BO3HUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMus. XUMUYecKas SBONIONUS. AOHWOTEHHBIM CHHTE3
OPTraHWYECKUX  BEIIECTB W3  HEOPTraHWYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIOIMU. HauanpHble Tanel Ononorudeckoi sBomormu. ['unoresa PHK-mupa.
®dopmupoBaHUe MEMOpPAHHBIX CTPYKTYP W BO3HUKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKHU U UX
sBoMIOLMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pam W nepuomaMm. Karapxed. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas 3pa u e€ mNepHoOAbl: KEMOPHICKHI, OpPIOBHUKCKUH,
CUITyPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BHIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak OTpa)keHue 3BOIOUMU. OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBl OPTaHU3MOB.

OBOJIIOIIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. PasButue mnpeacraBieHHil o
IIPOUCXOXKACHNUHN YesloBeKa. MeToibl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
Y KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEJIOBEKA.

HBwxymue cwibl  (pakTopbl) aHTpomoreHesa. HaciencTBeHHas WM3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsamoxomsamuii, YemoBek HeaHaepranbcekui, Yenoek pasymublidi. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmune! u cxembl: «Bo3nukHoBenue ColHEYHON CUCTeMbl», «Pa3BUTHE OPraHHYECKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTemMa OpraHu4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEpT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXO0J0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moan», «peBHue moaw», «llepsbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Myisku  «IIpoucxoxkaenune denoBeka» (OIOCTBI  aBCTpPaAJIONMTEKA,
MUTEKAaHTPOIa, HEAHJEepTalblla, KPOMAaHbOHIIA), CIENKH WIM HM300pa)K€HHs] KaMEHHBIX Opyaui
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuna, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuteK1us «@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «3yueHue UCKOMaeMbIX OCTATKOB PAaCTEHUN U KMBOTHBIX B
KOJUIEKLIUSAX .

OKCcKypeusi «IBOJIOLUS OpraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIM WM
KpaeBeuecKuil My3en).

Tema 3. Opranu3msl 4 OKpYy:Kamoas cpejaa.

Okonoruss Kak Hayka. 3agadyd M pasAeibl AKOJIOTMH. MeToabl 3KOJOTMYeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWs ~ OpPraHU3MOB:  BOJHAas,  HA3e€MHO-BO3JAYyIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TeMIeparypa, BIWKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOneHust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruongornueckre puTMbl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyaju3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YHCJICHHOCTH HOIYJISALUU U €€ PEeryJIsaLysL.

JleMoOHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, O. ['ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
OoOUTaHUN.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas pabora Ne 2. «Iloxcuér mI0THOCTU NOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo01mecTBa U IK0JIOTH4YeCKHe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHATIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PpEIYICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (mUIIEeBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKUUS. DKOJIOTMYEeCKHe NHpaMHbl: NPOAYKLUH, YHUCICHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALUsl, pazButue. Cykueccus.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEK. ODKOCHUCTEMa XBOMHOIro WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIe 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpYKTypa Ouochepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotsl BemiecTB M OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['modanpHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu Onocdepsl. OCHOBAa PaLlMOHAIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcaMM U HX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUM U OXpaHa MPUPO/IBI.

JleMoHCTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «buoleHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenu nurtanus», «Kojoruueckas nupamugay, «buochepa u uenoBex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIYY,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimias
cocTaisitomas ouochepsr», «DakTophl Aerpaganuu nouBy, «llapHuKoBeIit 3P dekTy, «DakTopsl
PaIMOaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O01Ias cTpykTypa ouocheps», «Pacrnpoctpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBoport azorta B IpUPOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM I'pyIliaM ogHOro Buja, KpacHas kaura Poccuiickoin
®Denepatinu, U300paXKeHUS] OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTUN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CPeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUsA Mpenmera «buonorus» BblIeIeHBI
CICNYIOIIUE  COCTaBIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  TpaKIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAEICHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-IeHI/IIO 6I/IOJIOFI/II/I, LOEJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HAJIUYUE OSKOJIOTHMYECKOTO IPABOCO3HAHHS, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TUIAHBI.

JIngHocTHBIE PE3yJbTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTaOTCA B C€AHUHCTBC
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUSA K 3aKOHY U IPABOIMOPSIKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JInaHOCTHBIE pe3yJbTaThl OCBOCHHsS y4eOHOTo mpeaMera «bruomorusy MOMmKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
pacHIMpEeHNEe KU3HEHHOIO ONBITA U OIbITa JAESITEIbHOCTH B IMPOLIECCE PEaTU3allMi OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakaaHCcKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3UIIMH  OOy4YalOMIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYIUMOHHBIX TIIpaB H O6$I33HHOCTGI7[, YBaXXCHUEC 3aKOHaA H
MpaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX ITIPOCKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHHWIO K SBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YyMEHHE y4YWUThIBaTb B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMIMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOCKICHUSIMHU, KYJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHUS Y4YCOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHIO W TaMSITHUKAM IMPUPOIBI,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAaYEeHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCThH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOHYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTCH CEMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMU HAPOJIOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

MOHMMAaHNE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHUPOBAHHUS  KYJAbTYPbl 3I0POBbSI U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMAaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHas (U3HYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAUBUIYAIBHOTO M KOJUIEKTHBHOTO 0O€301acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHWE TIOCIEACTBUN M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS aTKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHUECKON M COITMAIEHON HAIpaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeIIbHOCTD;

MHTEpEC K pa3imuyHbiM chepam mpodeccHoHANBbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OyayIiei mpodeccuu u peaaTnu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) IKOJI0rH4eCKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyJIbTYphl: MPUOOPETEHUE OMbITa TUIAHUPOBAHUS
MOCTYIIKOB M OLEHKU UX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIEeH Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0IeM U MMy Te nX pelieHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICHUH MPOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM MPHPOJIONONB30BaHIEM (CcOoOII0AeHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX Ha COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENpUSTHE JEHCTBUM, NMPHUHOCSIIMX BpEA OKpYKaloIleld MNPUPOAHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAIMYUE PAa3BUTOTO DKOJIOTUYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIBTYpPHI, OIBITA
NESTEIIbBHOCTH ~ DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBAThCSI HMH B
MO3HABATCIIbHON, KOMMYHHUKATHBHOW M COIMAIBHON MPAKTHUKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JHAJIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOW M YATATEIBCKOW KYJIBTYpBI KaK CPEJICTBA B3aMMOACHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMAaHUE crenupuKU OMOJOTMM KaK HayKH, OCO3HAaHHUA €€ poiau B (OPMUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHUpe KaK O €IMHCTBE NPUPOABI, 4YeIOBEeKa W oOmecTBa, B TO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHruH npolaeM coXpaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JUISI COBPEMEHHOW IMBHIIM3AIMU: 00ECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTMYECKUX MPOoOJieM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATLHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX TMOBBIIMICHUS 0O0IIeH
KyJIbTYPBl, €CTECTBEHHO-HAyYHOH TI'pPAaMOTHOCTH, KaK COCTAaBHOH dYacTH (YHKIIMOHATHHOU
TPaMOTHOCTH o0yuaronuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIIONB3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMNX B HEM W3MEHEHHWH, yMEHHUE JeiaTb OOOCHOBaHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIb30BaTh OHMOJOTHYECKHE 3HAHHS JJs PElIeHUs
po0JIeM B PEATbHBIX )KH3HECHHBIX CUTYAIHIX;

OCO3HaHHE IICHHOCTH HAay4YHOH NeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
HCCIIEIOBATEIBCKYIO eI TETFHOCTh HHINBHIyaJIbHO M B TPYTIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAHWW 10 OHOJIOTMM B COOTBETCTBUU C >KH3HCHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MertarnpeMeTHbIE pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOLIeHAYYHbIE TOHSTHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu(uKy MeToJ0B IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TpOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOIIOJEHUE, U3MEPEHUe, HKCHEPUMEHT U JIPYT'MX), YHUBEpCaIbHbIE
yueOHble JeiCcTBUS (I03HABATEIbHbIE, KOMMYHHUKATUBHbBIE, PETYJATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (yHKIIMOHATBFHONW I'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaromuxcs,
CHOCOOHOCTh o0yyaroimuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJlbHbIE Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHON IIPAKTHUKE.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOSHHS MPOTPaMMbl CpeIHEro oO0IIero oOpa3oBaHUs
JIOJKHBI OTPaXkaTh:

Ogi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMH II03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHUHTE3a, CpaBHEHMs, KiIAacCUPHUKAIMM, OOOOILEHHUs), PACKPbIBaTh CMBICI OHOJOTHYECKUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBSA3U C APYTUMHU NOHITUSIMHU);

ONpeNeNaTh LeJNU AEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTUIXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh OMOJIOTMUECKUE MOHATUSA AN OOBsACHEHHS (AKTOB U SIBICHUM KUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYyXJIEHUS (MHAYKTHUBHbBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh MJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHAIN3a UMEIOIUXCS MaTepUabHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEaIbHOI0, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TEHCTBUS:

BJIaJIETh HaBBIKAMHU y4eOHO-HMCCIEI0BATEIbCKON U MPOEKTHOM AEATEIbHOCTH, HaBBIKAMU
paspelieHus npodsieM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY HOMCKY METOOB
pELIEHUs TPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT0O3HAHUS;

UCIIOJIb30BaTh PAa3jMyYHble BHUABI AESITEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO31aHUM YYE€OHBIX M COI[UAIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUIT MBIIIICHHS, BIAJETh HAYYHOU TEPMUHOIOTUEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOU NEATENBHOCTH U
JKU3HEHHBIX CUTYalUsX;



BBISBIISATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3MpOBaTh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelleHHs,, HAaXOAWUTh AapryMEHThl Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3ajJjaBaTh apaMeTPpbl U KPUTEPUU PELLICHUS;

aHATM3UPOBATh IMOJNyYEHHBIE B XOAE pELICHHWS 3aJaud pPe3yJIbTaTbl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MMOMCK INEpPEHOCAa CPEACTB U CIOCOOOB JeHCTBUS B
po(heCCHOHATTLHYIO CPEey;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYI0 M  IPAKTHYECKYH0  00JacTu
KHU3HEIEATEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJCH, NpPEJIarath OPUTMHAIBHBIE IOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloII1e allbTepHATUBHbIEC PELLICHHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMYHBIX MCTOUYHUKAX HMH(pOpMalUM (TEKCTe yd4eOHOro mocoodus,
HAYYHO-TIOMYJISIPHOW JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHJIOB U (HopM
NPECTaBICHUS, KPUTUIECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
Oouosnornyeckoit nHpopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY IHpPEACTaBICHUS OHMOJIOTHYECKOMN
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HbIM S3bIK B KauecTBE CpeACTBAa IpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYECKHe W MaTeMaTU4YeCKUe 3HAKH U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABbIKAMU PpACHO3HABaHUS M 3allMThl MHpOpMalUUU, HH(POPMALMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM A€l CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM MO CYIIECTBY 00CykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATh
CYX/IEHUS OTHOCHUTENIBHO BBINIOJHEHUs TMIpeJylaraéMo 3ajadyd, YYWUTBHIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTHX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOLIEHMs, MOHMUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH MIE€PETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMU OOIIEHHS] ¥ B3aWMOJICHCTBHS, IMOHMMATh HaMEpPEHUS
JpYTUX JIOAEH, IPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBUIYaTbHOH pabOTHI Tpu
peleHn OMONIOTNYEeCKO MpoOiIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTb MTPUMEHEHHS TPYTMIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4JeHa KOJUIEKTHBA,



NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHuW30BbIBaTh U KOOPAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUHM, pPACIpPENENIATh POIU C Yy4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOTO YYaCTHHKA KOMaHJIbI B OOLIHI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIBHBIMH PeryassTHBHbIMU e CTBUAMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M UX pEUICHHUS B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BBIOMpPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUU 1IE€JIEBBIC U CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEHCTBUSAX M MOCTYINKaX IO OTHOIIEHUIO K >KMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO NESATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYyIHUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIBHON JCSITEIHLHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsaTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOcOOCTBOBATH ()OPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOH IPYIUIIMH B PA3HBIX 00JIaCTAX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallUSM, BHOCUTb KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIOIb30BaTh MPUEMBI pediekcun
JUISL OLIEHKU CUTYyallld, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHATHE Ce0s U APYrUX:

OpUHUMATh ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJloBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HaHHUSA, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHHM, BHJbBI
JEeSITeIBbHOCTH 10 MOJyYSeHUIO HOBOTO 3HAHUS M MPUMEHEHMIO 3HAHMW B Pa3UYHBIX y4eOHBIX
CUTyallUsAX, a TaKKe B pPEaJbHBIX >KM3HEHHBIX CUTyallUsX, CBA3aHHbIX C Owuojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTaBIEHBI M0 ToAaM 00yUeHHS.

[IpenMeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:



Cc(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOTMM B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKa JUIs PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKUX TEPMHHOB U MOHATUN: )KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB H  MPEBpAIICHHUE DHEPruu), TOMEocTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEAEHUE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHasl JI0TMa MOJEKyJsipHOW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 LeHTpax MHOI00Opasus U MPOMCXOXKACHUS KyJIbTypHbIX pacteHui H. 1.
BaswiioBa), onpenensars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4HOTO NO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M TPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIENyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPHi U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEIATH CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHSA
opranusma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O TOBEACHMS B OKpYXKarolled MNPUPOAHON cpelne, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BAHUS;

yYMEHHE pellaTh 3JeMEHTapHbleé TIE€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpelllMBaHUe, CIEIUIEHHOE HAcleI0BaHNUE, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPEIMBAaHUS
JUIS TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBAThb W MHTEPHPETUPOBATH HMH(OpPMAINIO OHOJOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMSA W3 Pa3IMYHbIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUK, HAyYHO-TIONMYJIIpHbIE MaTepUabl), ITUYECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/Iep)KaHue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISIIMS,
reHooH, SBONIONMS, JBWXKYIIUME CHIbl ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JKOJOTHYECKHE (AKTOPHI, DKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTAaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ounocdepa;



yMEHHe Wu3j1araTh Ouonoruueckue Teopuu (3BomounoHHass Tteopus Y. Jlapsuna,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiieBoro cxoactsa K. M.
bapa, depenoBanus riaBHBIX HampaBiieHH W myTtei sBomonuu A. H. CeBepiioBa, y4eHUs: O
ounoctepe B. U. BepHaackoro), onpeaensTh TpaHUIBI UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HaHUs B OMOJIOTHMU: HAOJIIOJCHHE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIbI HA OCHOBAHUHU MOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
MOMYJISIIUM, TMPOAYIEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OWOTE€OIeHO30B M JKOCHCTEM,
OCOOCHHOCTH  IIPOLECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOODA,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHM3MBbl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OHMOre€OXMMHYECKHUX IIHKJIOB B
ouocdepe;

yMEHHE MPUMEHAThH MMOTYYCHHbIE 3HAHUS 7Sl O0BSCHEHUS OMOJIIOTHYECKUX IMPOIIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEHEBHOM KU3HHU C LEJIbIO OOeCIeueHus
0€30MacHOCTH CBOErO 3/I0POBbS U 370POBbS OKPYXKAIOWIUX JIOJEH, COOMIOEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKCHHM COBpPEMEHHOI ouonoruu TUIS paIoHaIbLHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE peliaTh 3JeMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBJATH CXEMBI MepeHoca
BEIIIECTB 1 SHEPTUH B DKOCHCTEMaxX (IIEMU MMUTAHUS );

YMEHHE BBINOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0IaTh MpaBuUia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pyIOBAaHHEM;

YMEHHE KPUTHYECKH OIIEHHBAThb M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYUYHbIE€ 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMAalMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OaIbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE U YCTHbIE cOO0OIeHus, 0000mas
Ouonornyeckyro HHQPOPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KITIACC
KoJsmyecTBo 4acoB DJIeKTPOHHbIE
«HanpaBJ/ieHus1 1eITeJIbHOCTH B
HaumeHoBaHue pa3jie/ioB (undposbie) . N
Ne i/ IIpakTHyeckue COOTBETCTBHMH € padoyeil mporpaMmoii
U TeM NPOrpaMmabl Bcero oOpa3zoBaTre/ibHbIE
padoTbI BOCIIUTAHUSD)
pecypchl
bubmuoreka [JOK LleHHOCTH HAYYHOI'O O3HAHUSL.
1 buonorus kak Hayka 2 0.5
Y https://m.edso00.ru/7f41¢c292 = DcreTHuecKoe BOCIIUTAHHE
JKuBbIE CUCTEMBI U UX bubmmoreka [JOK LleHHOCTH HAYYHOTO MO3HAHHS.
2 1 .
OpraHu3aIs https://m.edso0.ru/7f41c292  DcreTHueckoe BOCIIUTAHUE
XUMHUYECKUN COCTaB U bubmuoreka [JOK LleHHOCTH HAYYHOIO MO3HAHUS.
3 8 1 .
CTPOCHHE KJIETKU https://m.edso00.ru/7f41c292 | DcreTryeckoe BOCIIUTAHUE
4 KuzHenesTenpHOCTh 6 bubmmoreka [JOK LleHHOCTH HAYYHOTO MO3HAHUS.
KJICTKH https://m.edso00.ru/7f41¢292 = DcreTHYeCKOe BOCIIUTAHHE
Pazmuoxenue
5 - B;I;Hm :;IBHI;I)e A3BITHE 5 1 bubnuotexa [JOK LleHHOCTH HAYYHOTO MO3HAHUS.
JIBHILY p https://m.edso00.ru/7f41c292 = DcreTHYecKO€e BOCITUTAHHE
OpraHU3MOB
HacnencrBeHHoCTh M bubnuotexa [JOK LleHHOCTH HAYYHOTO MO3HAHUS.
6 8 1.5 .
U3MEHYHBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292  Dcrernueckoe BOCIUTAHHUE
7 Cenekiusi OpraHu3MOB. 3 bubnunoreka [JOK [{eHHOCTH HayYHOTO MO3HAHUSI.
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢292 = DcreTHyecKoe BOCITUTAHHE
8 PesenBHOE BREMSL 1 bubnuotexa [JOK LleHHOCTH HAYYHOTO MO3HAHHSI.
p p https://m.eds00.ru/7f41¢c292 = DcTeTHYeCKOE BOCIIUTAHUE
OBIIEE KOJIMYECTBO YACOB 34 4

I10 [TPOI' PAMME
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11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue (wnbpoBbIe) «HanpaBjieHus 1eATeJIbHOCTH B
Ne n/m a3aeJ10B M TeEM COOTBETCTBHH ¢ padouell mporpaMmMoii
past Bcero HpakTuyeckue oOpa3oBaTesibHbIE p porp
NMPorpamMmbl paGoThI BOCIIMTAHU»
pecypchl
1 OBOJIIOLMOHHAA 9 1 bubnmnorexka HOK I{eHHOCTH HAy4YHOIO ITO3HAHMUSL.
ouoJsorug https://m.edsoo.ru/7f4lcc74 | DcreTrueckoe BOCITUTAHUE
Bo3HukHOBEHME U
bu6mmoteka [IOK [{eHHOCTh HayYHOTO IMO3HAHUS.
2 pa3BHUTHE KU3HU HA 9 0.5 )
Jemie https://m.edsoo.ru/7f4lcc74 | DcreTrueckoe BOCIIUTAHUE
€HHOCTh HAYYHOI'O [HO3HAHUS.
Opranu3mMsl U bubnuorexa [JOK 1 y
3 5 1 ] DCTEeTHYECKOE BOCITUTAHNE. DKOIOTMUECKOE
OKpyKarolias cpejia https://m.edsoo.ru/7f41cc74
BOCHUTAHUE
€HHOCTh HAYYHOI'O [O3HAHUS.
CoobmiectBa u bubmuotexa [JOK 1 y
4 9 ) DCTETUUECKOE BOCIIUTAHUE. DKOJIOTHUECKOE
SKOJOTHYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
BOCIIMTAHUE
bubmmoreka [IOK [{eHHOCTh HaAYyYHOTO MMO3HAHUS.
S) PesepBHOe Bpemst 2 .
https://m.edsoo.ru/7f4lcc74 | DcreTrueckoe BOCITUTAHUE
OBHIEE KOJIMYECTBO HACOB 34 25

I10 ITPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 4acoB

Ne i/m Tema ypoka IIpakTHYeckue

Bcero
padoThI

[EEN

buosnorus B cucreme HayK

Mertonb! mo3HaHus xuBor pupobl. [Ipaktudeckas padora Ne 1 «Vcnonb30BaHne pa3IMdHBIX METO/IOB
IPU U3YUYCHUH OMOJIOTUYECKIX 00BEKTOB

[HEN

0.5

[EEN

buonornueckne CUCTCMBbI, IPOUCCCHI 1 UX U3YUCHHUC

XHUMHUYECKUH COCTaB KIJIETKU. Bonau MHUHCPAJIBbHBIC COJIN

benku. CoctaB u ctpoeHue 6eJIKOB

®epMeHTHI — OHosoruyeckue karanuzaropsl. Jlaboparopnas padota Ne 1 «3ydenue kaTanuTU4eCcKou
AKTUBHOCTH (pepMEHTOB (Ha MpUMEpE aMUIIa3bl HITH KaTajas3bl)»

[HEN

0.5

VYruesoasl. JInnuael

Hyxneunnosble kucinorsl. ATO

© 0o N oo o h~w N

I/ICTOpI/ISI U MCTOAbLI U3YUYCHHA KIICTKU. Knerounas TCOpUA

[EEN
o

Knerka kak OCJIIOCTHAA KUBasg CUCTEMA

R N

Crpoenue sykapruoTuueckoi kietku. JJaboparopnast padora Ne 2 «M3yueHnue cTpoeHHs KJIETOK PaCTCHUH,
YKUBOTHBIX, TPUOOB U OaKTEpHii 101 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHUE»

[EEN
[EEN

0.5

[EY
N

OO0OMeH BeIIeCTB MM META00IU3M

[EEN
w

doTocuHTe3. XEeMOCHHTE3

[EEY
SN
[EEY

DHepreTUHIecKuii 0OMeH

Kuznennsrit nukin kietku. [enenue kinetku. Muros. Jlaboparopnas padora Ne 3 «Habntonenne Muto3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax»

[EEN
(6]
[EEN

0.5

[EY
(op]

buocuntes 6enka. Peakiys MaTpudHOTO CHHTE3a

[EEN
\‘

Tpaucusius — OuocuHTe3 Oenka

[EEN
0]

Hexnetounsie (hopMbI )KU3HH — BUPYCHI

N R

[EEN
(o]

Dopmbl pa3MHOKEHHUSI OPTaHU3MOB




20 Meiio3 1

21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KieToK. OmiomoTBopenue. JlabopaTtopHas padora Ne 4 «M3yuenue 1 05
CTPOEHHUSI MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenapaTax»

22 NHauBuayansHOE pa3BUTHE OPraHU3MOB 1

23 ['eneTnka — HayKa O HaCJIEACTBEHHOCTH U M3MEHUYMBOCTHU 1

24 3aKOHOMEPHOCTH HAcJeI0BaHuUs TPU3HAKOB. MOHOTHOPUAHOE CKpEIMBaHUE 1

25 JuruOpunHoe ckpenuBaHie. 3aKOH HE3aBUCHMOT'O HACJICJOBAHHMSI IPU3HAKOB 1

26 CuerieHHOE HaclieZJoBaHHE TTpu3HAKoB. JlabopaTopHast padota Ne 5 «M3ydeHue pe3yabTaToB 1 05
MOHOTHOPUAHOTO U JIUTHOPUAHOTO CKPEIIUBAHUS Y TPO30(UITBI HA TOTOBBIX MUKPOIIPENapaTax»»

27 I'enernka nona. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C TOJIOM 1

28 W3menunBocTh. HenacnenctBenHas usmeH4nBOCTh. JJaboparopuas pabota Ne 6. U3yuenue 1 05
MOIU(PUKAIIMOHHON M3MEHUYHNBOCTH, TOCTPOCHHUE BAPHAIIMOHHOTO PsiJia M BAPUAITMOHHON KPUBOI)

29 HacnencrBennas usmenunBocTh. JlaboparopHas padorta Ne 7. « AHanmu3 MyTanuii y 1po30Quisl Ha 1 05
TOTOBBIX MUKpOIIpenapaTax»

30 ['enernka yenoBeka 1

31 PesepBurlit ypok. O60011enue mo teme «HacneacTBeHHOCTh U K3MEHUYHNBOCTh OPTaHU3MOB) 1

32 Cenexnus Kak HayKa v TPOIECC 1

33 Metoabl ¥ JOCTHKEHUSI CENIEKIIMU PACTEHUM U JKUBOTHBIX 1

34 bHOTEXHOIJIOrHS Kak 0Tpacilb MPOU3BOJICTBA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4



11 KJIACC

KoaunuecTBO 4acosB

Ne i/ Tema ypoka
Bcero IIpakTH4eckune
padoThI

1 DBOJIIOIHS U METOJIBI €€ U3yUCHHS 1

2 Hcropust pa3BUTHS NIPEACTABICHUI 00 ABOIOIUN 1

3 MUKPOIBOIFOIHS 1

4 [Momynsiust Kak AIeMEeHTapHas eIUHUIA BUIA U dBotonnu. JlabopatopHas padora Ne 1 «CpaBHeHUe 1 05
BUJIOB 110 MOP(OJIIOTUYECKOMY KPUTEPHUIO» '

5) JIBrokyme cuitel (3JIeMEHTapHbBIE (PAKTOPHI) IBOJIOIAN 1

6 EcrecTBenHbIi 0TOOp 1 ero popMbl 1

7 Pe3ynbTaThl 2BOIIONNHT: TIPUCITOCOOICHHOCTh OPraHU3MOB U BUI000pa3oBanue. Jlaboparopras pabora Ne 1 05
2 «Onucanue NpucnocoOJIEHHOCTH OPraHru3Ma U €€ OTHOCUTEIILHOTO XapaKTepay '

8 HanpaBnenus u myTu MaKpOIBOIIOIHH 1

9 HeobOpaTumocTs 3BOTIONNT 1

10 HcTopus >xu3HU Ha 3eMIIe U METOABI €€ H3yUEHUS 1

11 ['MnoTe3pl NPOUCXOKICHUS JKU3HU Ha 3eMIIe 1

12 PazButue xxu3HM Ha 3eMIie TI0 dpaM U IIEpUoIaM 1

13 OCHOBHBIE 2TaIbl YBOJTIOIUN paSTI/ITeJ'IBHOFO 1 xKUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 «13ydenue 1 05
MCKOMAeMbIX OCTATKOB PACTEHHM U KUBOTHBIX B KOJUIEKIIUIX)

14 CoBpeMeHHasl CHCTeMa OPTraHNIEeCKOT0 MUpPa 1

15 DBOJIOIKS YeTIOBEKa (AaHTPOIIOTEHE3) 1

16 JIBukyuiue cuibl (akTopbl) aHTpOIIOTreHe3a 1

17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YEJIOBEKA 1

18 UenoBedeckue pachkl U MPUPOIHBIE aANITAIIMN YEIOBEKA 1

19 PesepBHrlit ypok. O6o001IeHHe 110 TeMe «BO3HUKHOBEHUE U Pa3BUTHE )KU3HHU HA 3eMIie» 1

20 DKOJIOTHS KaK HayKa 1

21 Cpenbl 00uTaHUs U YKOJOTHYECKUE (PaKTOPHI 1

22 Aobuotndeckue daktopsl. Jlaboparopras padota Ne 3. «Mopdosornueckie 0COOEHHOCTH pACTEHUHN U3 1 0.5




pasHbIX MecT oouTanus». Jlaboparopnas padborta Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

23 buotnueckue GakTops 1
24 SKOHOFHchCKHe XapaKTEPUCTUKHU H(ijJISII_[I/II/I. [MpakTuaeckast pabota Ne 2 «Ilomcuér mioTHOCTH 1 05
MOMYJISILUI pa3HbIX BUJOB PACTCHUID
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3 1
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1
27 OcHOBHBIE IIOKA3aTEJIN HIKOCUCTEMBI. DKoJIornyeckue nupamuipl. ColicTBa 3xocucreM. CyKieccus 1
28 [TpupoHbIE 3KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rmobanpHas sxocucTeMa 3eMiH 1
31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS Orocheps 1
32 YenoseuecTBO B Onocdepe 3emiau 1
33 CocyIecTBOBaHHE MPUPOJIBI M YEITOBEYCCTBA 1
34 PesepBHblit ypok. O6001meHne TeMbl «Cool1iecTBa 1 3K0JIOTHYECKUE CHCTEMbD) 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



YYEBHO-METO/INYECKOE OBECIIEYUEHHUE OBPA30BATEJIBHOI'O
INPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacc/ [Tornomapésa U.H., Kopuunosa O.A., Jlonmmaa T.E.; mox penakuuei
[Tonomapéoii M.H., O61mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M31aTenbcKuii IIEHTP
«BEHTAHA-T'PA®»; AkunonepHoe obuiectso «M3narensctBo «lIpocsemenne»

* buosorus, 11 knacc/ [Tornomapésa M.H., Kopuunora O.A., Jlomununa T.E. u npyrue; oz
penakmueii [Tonomapéroit M.H., O011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
W3narensckuit nentp « BEHTAHA-T'PA®y; AkninonepHoe o61miectBo «M3marenbcTBo
«IIpocsemenue»

METOANUYECKHUE MATEPUAJIBI 1JI51 YYUTEJIA
Metoauueckue MaTepHuasl

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas 35€KTpOHHAas MIKOJIa
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