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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesieHUs
MOIXO0J0B K (opMHpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUSA,
pe3ynbTaToB 00y4eHUs W TPeOOBAHWI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, TOJOXEHHUS 00
o0IIMX LEeNsIX U MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPETHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAYEHUWU B TO3HAHUM >KUBOM MPUPOJBI U OOECIIEYECHUHU CYIIECTBOBAHUS UYEIOBEYECKOIO
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 M PAa3BUTUS OOYyYarOIIMXCS CpeacTBaMu ydeOHOro mpenmera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe o
paszenaM W TeMaM, PEKOMEHIYEMYIO TOCIICIOBATEIIbHOCTh U3YyYCHUs Y4eOHOro Marepuayia ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJarONIIXCS.

B mnporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3ysibTaTaM OO0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON I€ATEIbHOCTH/yUueOHBIX AEUCTBUI 00yUarouXcs Mo
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uosnorum (10—11 kmaccel, 6a30BbIii YpOBEHb) peanr30BaH MPHHIIMII
MPEEMCTBEHHOCTH B HW3y4YeHUHU Owuojoruu, Ojarojmapss 4YemMy B HEH MpocMaTpUBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 37A0pPOBOM 00pa3e >KM3HM W OEpEeKHBIM OTHOIIEHHEM K OKpYyKarolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKke
3HaHWUI O CTPOEHUH KUBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B TMporpaMMe IO OWOJOTHH YACJICHO BHUMAaHWE HCIOIB30BAHHUIO TOTYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HACJICJCTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHMUSI,
000CHOBaHHUS PKOJIOTUYECKHU IIeIECO00Pa3HOTo MOBEICHHS B OKPY>KaIOIIeH MPUPOAHON cperne,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAHMs K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeameta «bHuonorus» MPOAUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUEeHUs YCIOBHUM ISl pEeIIeHUs
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMupoBaHKEe y OOYyYarOUIUXCS CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHHSM JTMHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero oOIIero oOpa3oBaHUs 3aHUMAeT BaxkHOe MecTo. OHa
obecrieunBaeT (GopMUpoBaHHE y OOyYaIOIMIUXCS TPEACTABICHUNA O HAy4yHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000MaeT 3HaHUS 0 )KUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHMW3aIlliil W OHBOJIOLHU, CO3MaET YCIOBHUS JUIS: TO3HAHUS 3aKOHOB >KHUBON MPUPOIBI,
dopMupoBaHus (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30omacHOro obpasa
JKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
pa3BUBAIOIINX 33/1a4 CPEAHETo 00IIero oopazoBanus, coruanu3anuu odydatomuxcs. M3ydenue
Oouosioruun obecrieunBaeT YCIIOBHSI TUTST (dhopMupOBaHHS UHTEIICKTYJTbHBIX,
KOMMYHHKAITMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
WHTETpaIMi OMOJIOTHYECKUX 3HAHUU C TPEJCTABICHUSIMH W3 JAPYTUX YYEOHBIX MPEJAMETOB, B
YacTHOCTH, (pu3uku, Xumuu u reorpadun. Ha3BaHHBIE TONOKEHUS O PETHA3HAYCHUH YIEOHOTO



npenmera «buonorus» cocraBUiIM  OCHOBY Ul ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHMIO €TO COAEPIKAHMUSL, IIPEICTABICHHOIO B IIPOrpaMMe 110 OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’XKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYILIECTBIICHO C y4&TOM MPHUOPUTETHOTO 3HAUCHHS 3HAHUNA 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TpUPOJIbI, O €€ YpOBHEBON OpraHu3alil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOTHs» BBIIEICHBI CICAYIONINE COACPIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OopraHMuecKoro Mupay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenp u3ywenust yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE — OBJIQJICHUE
00y4JalmMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHne Ienu W3ydeHus ydeOHoro mpeamera «buonorwms» Ha 0a30BOM YpOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAHUH O OHWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX Hay4YHOro ITO3HaHWS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIW3a JIAHHBIX O IMYTSAX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3IJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPY’KAIOIIEr0 MUpa KUBOW MPUPOIBI HA
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAaHHE LEHHOCTU OMOJOTUYECKUX 3HAHWN JUIsl TIOBBIIMICHUS YPOBHS IKOJIOTHYECKOM
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOZICHUE Mep NMPOPUIAKTHKH 3a00J1€BaHHH.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBeHHO-HAyUHBIE TPEAMETHI.

st u3ydyenusi Ouonoruyd Ha 0a30BOM YPOBHE CpEIHEro oOIIero oOpa3oBaHUs OTBOJIUTCS
67 gacos: B 10 kimacce — 34 gaca (1 gac B Hepenio), B 11 kimacce — 33 yaca (1 gac B HeZelo)



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHMUYECKUMH WU JPYTHMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTMYECKUX HayK.

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

JleMoHCTpanum:

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

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOU TIPUPOIBIY.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

[Tpaktueckast padora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

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

CpolicTBa OumocucTeM © WX pa3HooOpasue. YPOBHU OpraHu3alid  OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

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

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJIbHBIX BelIeCTB B KieTke. [lomnep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHknU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Burtammubel.  Otianuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U 1e30Kcupru003a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoo3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkumu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIMMUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kilerounas teopust — nmpumep B3aWUMOJCHCTBHS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3YUEHUS KIIETKH.

Knerka kak nenoctHas xuBast cuctema. OOmiye nMpu3Haky KIETOK: 3aMKHYTasl Hapy KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuotuyeckas. (OCOOEHHOCTH CTPOEHHUSA
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Bunel minactun. HememOpaHHbIe OpraHOUAbI KIIETKU: pUOOCOMBI, KJIETOUHBINA EHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

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

[uarpammsl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU MPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KJIeTKN», «CTpoeHue >KUBOTHOM KIeTKn», «CTpoeHHe pacTUTENbHOW KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEPEHUH, SKCIIEPHUMEHTOB, MHUKPOIIPETapaThl PaCTUTEIbHBIX, XUBOTHBIX M OAaKTEPHAIHHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHHs KIETOK pacTeHHH, XUBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Mpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

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

®otocunTe3. CBeroBas u TeMmHOBass a3pl ¢orocuHTe3a. Peakuun QoTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpanciasaiuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl xku3HM — Bupycbl. HWcropus otkpbiTus BupycoB (. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKIIA BUPYcOB. bakTepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIE BUpycaMu. Bupyc ummyHonedunnra yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA.
JleMoOHCTpanum:

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

Tabmuer  w cxembl: «Tumbl  mutaHus», «Merabomuzm»,  «MHTOXOHIPHUY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounelii 1uki, Wiav KU3HEHHBIM 1uki kinerku. MuTepdasa u muto3. Ilpouecchl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIIOWIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe u T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragun wmeiio3a. Ilpoueccsl, mpoucxoasimue Ha cTaausx meiosza. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuil. OHTOreHe3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHU, CTaIuu
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «Jlenenune KiIeTku
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmkanus JJHK», «Murtosy, «Meiiosy, «lIpsMoe u Henpsimoe pa3BuTHE», «I'aMeTOreHe3 y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MHUKporpenapatbl «CrepMaTo30Hibl MIIEKOMUTAIOLIET0Y,
«Sineknerka miekonuTarouiero», «KapuoknHes B KiIE€TKax 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.



JlaGopatopnast pabota Ne 4. «V3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETUKU. BKiiag poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOI€HETUYECKUH, MOJIEKYJISPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcJeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MonorubpuaHoe CKpelrBanrue. 3aKoH eANHO-00pa3us THOPUIOB TIEpBOTO ToKoIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe CcKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKpPEHIMBAaHUA. AHAIM3UPYIOIIEE CKPEIIMBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJeJ10BaHUI0 reHoB. HapylieHue clernieHys 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
MIOJIOM.

N3MeHunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posb cpebl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHYMBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW U3MEHYHBOCTH.

HacnencTBenHas, winM TreHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
U3MEeHYMBOCTh. Kiaccuukaiys MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€éHOMHBIE. YacTroTa u
NPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TeHealloTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHble Oone3Hu, OO0Je3HH C  HACIEACTBEHHOM MPEeApacroioKeHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntUIBEI 310pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMUIAKTHKA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHEeTHYeCKOe KOHCYJIBTUPOBAHHME. 3HAYCHHE MEIUIIMHCKOW TEHETUKH B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

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

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPENIMBAHUE M €T0 IIMTOTEHETUYECKass OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CUEIJIEHHOTO C IOJOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnm kpoBu», «MyTanmoHHas
U3MEHYUBOCTHY.



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

JlaGopaTopHble H NpaKkTH4YecKre 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 Psi1a U BAPUALIMOHHOM KPUBOI».

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 IIpolecc. 3apoKICHUE CeNeKIu U JoMectrkanusa. Yuenne H. WM.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpummsanmuss U e€  yCIexH.
HcKkyccTBeHHBIM MyTareHe3 M MOJYyYE€HHUE MOJUIUIONIOB. JOCTHXKEHMS CENEKUHMH PACTEHH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JAHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas unxenepus. Knetounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiloHupoBaHue BbICOKONPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHomorun», «Kiaerounsle KylabTypbl M KIOHHpOBaHUEY, «KOHCTpyHpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM).

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

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHIKEHUS CEJEKLUUU PAacTeHHH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HMKHOBEHHS 3BOJIIOIMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOpHUs U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CBHUIIETEIIECTBA DBONIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATELHOCTh MOSBICHUS
BHJIOB B TAJICOHTOJIOTUYECKOMN JICTOIHUCH, TIepeXxoaHbie popMbl. buoreorpadgudeckue: cxoncTBo
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIIOTHYECKHE: CXOJACTBA W pazlnyus SMOPHOHOB PAa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHI/ITe.HBHO-aHaTOMI/I‘ICCKI/IeZ T'OMOJIOTUYHBIC, AaHAJIOTHYHBIC, py,Z[I/IMeHTapHBIe OpFaHLI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJACTBO MEXAHW3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIKymiue CHJbl SBOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HEOIpeleléHHas H3MEHYMBOCTb, OOppOa 3a CyILIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBomtonus. [lonmynanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JBwxymue cuibl (pakTopel) BOJIOLNUM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTIpanus.

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

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT dBOJIIONUH. [Ipumepsl mpucnocoOnenuit
y opranu3mMoB. ApoMop(}o3bl U UIN0-aAANI TALUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

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

[IpoucxoxnaeHne  OT  HECNEUMAIU3UPOBAHHBIX  mpeakoB.  [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 opraHuyeckoro Mupa Ha 3emiey», «3apojbliu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHbIlt  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl sBomroruny, «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY.

OO6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAacKH, HAOOp MJI0/I0B U
ceMsiH, KosuteKuust «IIpumMephl 3alUTHRIX MPUCTIOCOOTIEHHUH Y KUBOTHBIX», MoJie]dh « OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUN», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapta wMupa, Koiekuus «DOpMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U pacTeHHil», Mozaens anmiukanus «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», Mukpompenapat «Jlpozoduna» (HOpMa,
MyTaluu (GOPMBI KPbUILEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe TPEJCTaBICHUS O 3apOXKACHUM KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKOW 3BoMIOIMHU. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIeTku U ux
sBoMIOLMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pam W nepuomaMm. Karapxed. Apxeiickas u
nporepo3oiickas 3pel. [laneoszoiickas spa u €€ mnepuoabl: KeMOPUHCKHM, OpPIOBUKCKHA,
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 IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BHIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OoTpaskeHue 3BoJifolud. OCHOBHBIE CHCTEMAaTHUYECKUE
IpyIIbl OPraHU3MOB.

OBojronusi 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHHil O
IIPOUCXOXKACHNUHN YesloBeKa. MeToibl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

HBwxymue cwibl  (pakToppl) aHTpomoreHe3a. HacnencTBeHHass WM3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHUE,
peub.

OcHOBHBIE CTaTUU W BETBU HBOJIOLUU YEJIOBEKA: aBCTPATIOMUTEKU, YeIOBEK yMEblid,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBAHUS, 00JIACTh PacCHpOCTpaHEHUsi, 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. 1. Onapusn, C. Mumnep, I'. FOpu, Y. JlapBun.

TabGnuupl u cxemsl: «Bo3HukHOBeHHe COJIHEYHON cucTeMbl», «Pa3BuTHE OpraHUYeCcKOro
mupa», «PacrurenpHas knetka», <« KuBoTHas kiertka», «l[Ipokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YyeJloBEeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTMYECKUX HaXOJ0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moan», «peBHue moaw», «llepsbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Myisku  «IIpoucxoxkaenune denoBeka» (OIOCTBI  aBCTpPaAJIONMTEKA,
MUTEKAaHTPOIa, HEAHAEepPTalblia, KPOMAaHbOHIIA), CJIENKH WIM M300pakeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuna, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuteK1us «@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «3ydyeHne uCKOmaeMbIX OCTaTKOB PAaCTEHUM M KMBOTHBIX B
KOJUIEKLIASAX).

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN HIN
KpaeBequecKuil My3en).

Tema 3. Opranusmbl U OKpY KaloLias cpeaa.

Okonoruss Kak Hayka. 3agadud M pasAeiabl AKOJOTMH. METoAbl 3KOJIOIMYECKHX
UCCJIEIOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TeMIeparypa, BIWKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K JAeHCcTBHIO a0HOTHYECKUX (PaKTOpOB. buosorndyeckue puTMsl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIN3M, HEHUTpaiu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

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

JleMoOHCTpanum:

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

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

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
o0UTaHUN.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas pabora Ne 2. «Iloacuér mIOTHOCTH MOMYJISALMM pa3HbIX BUIOB PACTEHUI».

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

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

Okonoruyeckne cuctembl (skocucremsl). [loHsTHe 00 3KOCHCcTeME M OMOreOLEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTbHI, pEAYyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (mUIIEeBbIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeNM 3KOCHUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJbl: HPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIsLusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOo3KocucTeMbl. buonoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

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

VYuenune B. U. Bepnanckoro o 6uocdepe. ['panurisl, coctaB M CTpyKTypa OHOChEpHI.
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. OCHOBHbBIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PAllMOHATIBLHOTO YIPABIEHHS MIPUPOTHBIMU peCypcaMu U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

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

Tabmuupl u cxemsl: «[lumesbie nenu», «buoleHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenmu nutanus», «OKkonoruueckas nupamuna», «buocdhepa u yenosex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIYY,
«Baxneimme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX Boa», «IlouBa — BakHeiimmias
cocTapisitomas ouochepsn», «DakTophl Aerpaganuu nouBy, «llapHuKoBeIi 3G dekT», «DakTopsl
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «Od1as cTpykrypa ouocheps», «Pacrnpoctpanenue



XKu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriepoma B Ouocdepey,
«KpyroBopot azora B pUpOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TrepOapuul U KOJUIGKIMM pAcTeHUH U  HKUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
®Denepatinu, U300paXKeHUS] OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BHUOJIOTUN HA
bA30BOM YPOBHE CPE/JHEI'O OBILEI'O ObPA3OBAHUMA

Cornmacho ®I'OC COOQO, ycranaBnuBaroTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YYaIOUIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHMs: JIUYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buonorus» BBIJICJICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHHME OOYyYaroIIMMHCA  POCCUHMCKOW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKAEHUHM JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOIIMXCsl PYKOBOACTBOBATHCA B
cBOer JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMU, MMpUCymunuMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHUs, HaJMYHWe SKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTU
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS Tpenmera «bHOJOTHS» MOCTHraloTCs B €IUHCTBE
y‘-I€6HOI\/JI U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe TpaBHJIaMH W HOPMaMHu TOBEJCHUS H CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUA K 3aKOHY M IIPaBOIOPSIAKY, YEJOBEKY TpyJa U CTaplieMy IIOKOJIECHUIO, B3aHUMHOIO
YBOKEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JInaHOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOTo mpeaMera «bHuonorus» JO0IKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIui, MO3UTUBHBIX BHYTPEHHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacuIipeHne XU3HEHHOTO OIbITa M ONbITA ACSITENLHOCTH B IMPOIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'[eHI/II\/'I BOCITUTATEIILHOU JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCIUTAHUS:

Cc()OPMHUPOBAHHOCTh  TPAKIAHCKOW TO3UIIMM  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIIMOHHBIX IIpaB H O6H33HHOCTCI\/'I, YBaXXCHHUEC 3aKOHaA H
MIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENBHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TIO3HIIMIO TI0O OTHOIIEHHWIO K  SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YyMEHHE y4YWUThIBaTb B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIIOJICH ¢ pa3sHBIMU yOEKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHUS YUYCOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuuy;

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

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMOJ0TUY, TOHUMAaHU 3HAYEeHUs OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPO/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 POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

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

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPHHSTHS IIEHHOCTSH CEMEWHOM XKM3HU B COOTBETCTBUU C TPAJHUIHSIMHA HAPOJIOB
Poccuu;

4) 3cTeTHYECKOIro BOCIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIMIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

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

5) ¢usuyeckoro BocnuTaHusi, (OPMHUPOBAHHS  KYJbBTYPbl 3A0POBbSI U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMAaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHas (u3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NMOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBHAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011aCHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIONIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TIOCIEACTBHH M HENPHUATHS BPEIHBIX MPHBBIYCK (YIIOTPEOJICHUS aTKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTH K aKTUBHOM JICATEIBHOCTH TEXHOJIOTHUECKON M COIIMATILHON HAITPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NesITeTbHOCTD;

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



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAaHMIO Ha MPOTSHKECHUU BCEH
KHU3HH,

7) IKOJI0rH4eCKOro BOCIMTAHMS:

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

NOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: INpUOOpETEeHHE OMbITa IUIAHHUPOBAHUS
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
OpU pEIICHUH MPOoOJeM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHIEM (COOIIOACHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX Ha COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NPUHOCSIIUX Bped OKpYKalolled MPUPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUSATHBIC SKOJIOTUYECKHE IMOCIECICTBUS MPEATPHHUMAEMBIX
NENCTBUI U IPeIOTBpAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYyJIbTYphI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HUMHU B
MIO3HABATENBHOW, KOMMYHUKATHBHOW W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAaJOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE crnenupuKU OMOJIOTMM KaK HayKH, OCO3HaHMS €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaroIeM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YelIOBeKa W oOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MpobIeM COXpaHEHUs PUPOHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JUISI COBPEMEHHOW IMBHIIM3AIMU: 00ECTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTHUECKUX MpoOiIeM U obecrieueHus epexoia K yCTOWYMBOMY pa3BUTHIO, PALlMOHATBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YHKIIMOHAIBLHOU
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHun OUOJIOTUH;

MOHMMaHHUE CYIIHOCTH METOJIOB MO3HAHMWsS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHHWH, yMEHHWE JeiaTh 0OOCHOBaHHBIE
3aKJIIOYEHUsS Ha OCHOBE HAY4HBIX (DAaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJTy4YEeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYAIIHsX;

OCO3HAHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
HCCIIEIOBATEIBCKYIO eI TETFHOCTh HHINBHIyaJIbHO M B TPYTIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWUH TO OHOJOTHM B COOTBETCTBHH C IKH3HCHHBIMU
NOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIbTATBI



MertamnpenMeTHbIe pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXTpenMeTHbIE) 00LIeHayYHbIE TOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJ0B IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TpOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOIIOeHUE, U3MEPEHUe, SKCHEPUMEHT U JIPYT'MX), YHUBEpCalbHbIE
yueOHble JeiCcTBUS (I03HABATEIbHbIE, KOMMYHHUKATUBHbBIE, PETYJATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (yHKIIMOHATBFHONW I'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaromuxcs,
CHOCOOHOCTh o0yyaroimuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJlbHbIE Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHON IIPAKTHUKE.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOSHHS MPOTPaMMbl CpeIHEro oO0IIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU II03HABATEIbHBIMH 1eHCTBUSIMHU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

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

UCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHanu3a,
CHUHTE3a, CpaBHEHMA, KiIAacCU(PHUKAIMM, OOOOILEHHs), pPaCKpbIBaTh 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;

UCIIOJIb30BaTh OMOJIOTHUECKUE IOHATUSA AN O0OBsACHEHHsS (AKTOB U SIBICHUM KUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYyXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh MJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIUXCS MaTepUAIbHBIX
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) 0a30BbIe HCCIE0BATENBLCKHE eHCTBHUS:

BJIAJICTh HaBBIKAMHU y4eOHO-HCCIEI0BATENbCKOM U MPOEKTHOW JIEATENILHOCTH, HaBBIKAMHU
pazpetieHusi npo0aeM, CIOCOOHOCThI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/I0B
pELIeHUs TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMyYHble BHUABI AESITEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO31aHUH Y4YE€OHBIX U COI[MANIbHBIX 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 aKTyalM3UpOBaTh 3ajady, BBIIBUIATh
TUMOTE3y €€ pelleHHs, HAaXOAWUTh AapryMEHThl Uil JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHM,
3ajJjaBaTh apaMeTPpbl U KPUTEPUU PELLICHUS;

aHATM3UPOBATh IMOJNyYEHHBIE B XOAE pELICHHWS 3aJaud pPe3yJIbTaTbl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHBATh IPUOOPETEHHBIN OIBIT;

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

yMETh IEPEeHOCUTh 3HAHWA B  IIO3HABATEJIIBHYID M IPAKTHUYECKYIO  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) padora ¢ nunopmaumeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(OpManuu (TEeKCTe y4eOHOro mnocoowus,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHJIOB U (HopM
NPECTaBICHUS, KPUTUIECKH OLIEHUBATH €€ JIOCTOBEPHOCTh M HETPOTHBOPEYHBOCTH;

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

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

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

UCIOJIb30BaTh HAy4HbIH S3bIK B KauyecTBE CpEACTBAa IMpH paboTe ¢ OHOIOrHYecKoi
uHpOpManrell: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJaJeTh HABbIKAMU PpACHO3HABaHUS M 3alUThl HH(pOpMAIMU, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM A€l CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIN JTUCKYCCHU TI0 CYIIECTBY OOCY)XKTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYX/IEHUS OTHOCHUTENIBHO BBINIOJHEHUs TMIpeJylaraéMo 3ajadyd, YYWUTBHIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTHX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBbIE CpelICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CHTYallll, YMETh CMATYaTh KOHPIUKTHI 1
BECTH MIE€PETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHSI W B3aWMOJICHCTBHS, IOHMMATh HaMEpPEHUS
JPYTUX JOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHUS;

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

2) cOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBUIYaTbHOH pabOTHI Tpu
peleHn OMOIOTHYEeCKO MpoOiieMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYTIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelIeHUH y4eOHOM 3a/1auH;

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



IIPUHUMATh LEJIU COBMECTHOM JAESITENBHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JCHUCTBUM, PACIPENCNIATh POIU C Yy4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOI0 YYaCTHHKA KOMaHJIbl B OOLIMIA pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejasiaraTh HOBBIE NMPOEKTHI, OLIEHUBATh HJEU C MO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PAIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBj1aleHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIsl BBIABICHUS NPOOJIEM W WX pEIICHUS B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHUM 11E€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYIKaxX IO OTHOLICHHWIO K >KMBOM IPHUPOJAE, CBOEMY 3JO0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO NESATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIIBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

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

JIaBaTh OIEHKY HOBBIM CUTYAIIUSIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO HIMPOKON 3pyAULIMU B pa3HbIX 00JacTIX
3HaHMA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHUBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeWCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, MX PE3YJbTaTOB U OCHOBAHMM, UCIIOJIBb30BaTh MIPUEMBI peIICKCUN
JUTSL OIIEHKU CUTYalluH, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 10 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YIbTATOB IEATEIbHOCTH;

3) npuHsATHE CeOsT M IPYIrUX:

MPUHUMATH Ce0sl, MOHNMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpaMMmbl COO mno 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HaHHUSA, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHHM, BHJbBI
NeSITebHOCTH TI0 MOJyYSeHUIO HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHHH B PAa3IMYHBIX Y4EeOHBIX
CUTyallUsAX, a TaKKe B pPEaJbHBIX >KM3HEHHBIX CUTyallUsX, CBA3aHHbIX C Owuojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTaBIEHBI M0 ToAaM 00yUeHHS.

[IpenMeTHble pe3yibTaThl OCBOEGHUs yueOHoOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:



Cc(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOTMM B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKUX TEPMHHOB U MOHATUN: )KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB H  MPEBpAIICHHUE DHEPruu), TOMEocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHUBBIX  CHUCTEM, CAMOBOCIIPOM3BEICHUE
(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), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4HOTO NO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHWUH, OpraHU3alysi ¥ TPOBEICHHE OWOIOTHIECKOTO
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JI€IaTh BBIBObI HA OCHOBAaHUU IOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEIATH CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: OOMEHa BEILECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOTO M DHEPreTHUECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHSA
opranusma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B OBCEHEBHON KU3HU C 1I€JIbI0 00eCreueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHaIBHOIO
MPUPOIONOIB30BaAHUS;

YMEHHE peliaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAMTHOpHIIHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOPATOpPHbIE U MPAKTHUECKHE padoOThl, cOOJ0IaTh MpaBHUia MPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBaTh HH(OpMALHIO OHOJIOTrHYECKOro
COJIepKaHUs, BKIIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMSA W3 Pa3IMYHbIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMalUK, HAyYHO-TIONMYJIIPHbIE MaTepUabl), STUUECKHUE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHQPOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPAaMOTHO HCIOJb30BaTh
MOHSTUMHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOGHHsA YyueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAyYHOI KapTUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/Iep)KaHue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISIIMS,
reHooHJ, SBONIONMS, JBWXKYIIUME CHIbl ((HaKTOpbl) HSBOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTAaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ounocdepa;



yMEeHHe Hu3laraThb Ouonorunueckue Teopuu (dBomrounoHHass Tteopuss Y. Jlapsuna,
CHUHTETUYECKAasi TEOPHs SBOJIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, depenoBanus riaBHBIX HampaBiieHH W myTtei sBomonuu A. H. CeBepiioBa, y4eHUs: O
ounoctepe B. U. Bepuaackoro), onpeaensiTh TpaHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMHU: HAOIIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
MOMYJISIUM, TMPOAYIEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOr€OlEHO30B M HIKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B IKOCHCTEMAX, aHTPOIOT€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OMOr€OXHMMHYECKHUX IIMKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MMOTYYCHHbIE 3HAHUS 7Sl O0BSCHEHUS OMOJIIOTHYECKUX IMPOIIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELLIEHUI B OBCEHEBHOM KU3HHU C LIENIbI0 00eCIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYXKAIOIIUX JIOJIEH, COONIIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKCHHM COBpPEMEHHOI ouonoruu TUIS paIoHaIbLHOTO
IPUPOIONOIIB30BAHUS;

YMEHHE peliaTh 3JeMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBJATH CXEMBI MepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHE BBINOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0IaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OILIEHMBAaThb M WHTEPHPETHUPOBATh HMH(OpMAIUIO OHOIOTHYECKOro
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoM HWH(OpMAILIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TI0OaTbHBIC
9KOJIOTMYECKHE NMPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHQPOPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE Peasm3anus BOCHUTATEIHLHOIO
HaumenoBanue
Ne i/ pa3aesioB U TeM Kontpo HpaxTn (ungposkie) fioTenimalia ypora
NporpaMMEI Bcero JbHbIE yecKue oOpaszoBaTe/IbHbIE
padoThI padoTbI pecypchl
bubnnorexka HOK - cHocoOHOCTb  OIpEAENsATh
Buosorus kak Hayka 2 0.5 https://m.edso00.ru/7f41c2 coOCTBeHHYIO  TO3UIMIO IO
92 OTHOIICHHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSACHATH
e€;
UHTEpPEC K  Pa3IMYHBIM
chepam npodeccrnoHaIbHOM
JIESITEIbHOCTH, yMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOP
JKvBBIE CHCTEMBI B UX bubmmorexa LIOK Oynyueit npogeccin "
1 https://m.edsoo.ru/7f41c2 peanu30BBIBAThH COOCTBEHHEIE
Oprafu3anui 92 KU3HEHHBIC TUTaHbI
(nmpogopuenTanonHas padora —
COBpPEMEHHbBIE npogeccuu,
CBSI3HBIC c TEXHHYECKUMU
TUCITUTLINHAMY, MIPaBOM,
nH(pOpPMATUKOM);
-TOTOBHOCTH K COTPYHHUYECTBY B
poIecce COBMECTHOTO
BBITIOJTHEHUS YICOHBIX,
. bubmorexa [JOK MO3HABATEJILHBIX U
XUMUYECKUN COCTaB 1
8 1 https://m.edsoo.ru/7f41c2 wuccriemoBaTenLCKUX 3aad,
CTPOEHUE KIETKH
92 YBOXHUTEIHFHOTO OTHOIIEHUS K
MHEHUIO OIMITOHEHTOB TIPH
00CYX/IEHUH CITIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJCPIKAHMS



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

KuzuenestenbHOCTh
KJIETKHA

PasmHOXeHuEe U
VHIUBULYaJIbHOE
pa3BHUTHE OPTaHU3MOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c2
92

but6mmoreka [IOK
https://m.edsoo.ru/7f41c2

92

(uccnemoBaTenbCKas
JeATEBHOCTD, TIPOOIEMHbIE
BOIIPOCHI, CHTYallMOHHBIC 3a/1a4H,
IpyIIOBas U mapHas pabora,
poJieBasi urpa, COCTaBJICHUE
MHTEJUIEKT KapT);

- TOTOBHOCTb K COBMECTHOH
TBOPYECKOM JACATENBHOCTH IIpU
CO3JIaHMM  Y4EOHBIX IPOEKTOB,

peleHnn y4eOHBIX u
[I03HABATENbHBIX 3ajad,
BBITTOJIHEHUH OHMOJIOTUYECKHUX
HKCIEPUMEHTOB
(uccrenoBaTenbeKas
JeSITEbHOCTD, npoOJeMHbIe

BOIIPOCHI, CUTYallMOHHBIC 3a/1a4H,
rpymnIoBas U napHas pabota)
- MHTEpeC K pa3iudHbIM chepam

npodeccnoHanbHOMI
NeSITeTTbHOCTH, yMEHHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP
Oynyiei npodeccun u
peann30BbIBAThH COOCTBEHHBIE
KU3HCHHBIC TUTaHBI
(mpodopueHTanOHHAS
JIeSITEIbHOCTD (cooOmeHus
y4aIuxcs 0 npodeccusax
MOJIEKYJISIPHOTO ouosnora,

O6uoxumuka, ouodusuka u ap.)

- TOTOBHOCTBH K COTPYAHHUYCCTBY B
mponecce COBMECTHOT'O
BBITTOJTHCHU A y‘{e6HBIX,
IIO3HAaBaTCJIbHBIX U
HCCICOOBATCIbCKHX 3a1a4,



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

HacnencrseHHOCTE U
N3MEHYUBOCTD
OpraHu3MOB

Cenexuus OpraHiu3MOB.
OCHOBBI OMOTEXHOIIOTUH

1.5

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c2

92

but6mmoreka [IOK
https://m.edsoo.ru/7f41c2

92

YBaKUTEIBHOTO OTHOILICHHS K
MHEHHUIO ONIOHEHTOB MPH
00CYX/IEHUH CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOT0 COJIepKaHus
(uccnemoBaTenbCKas
JIeSITEIbHOCTD, MPOOIEMHbIE
BOIIPOCHI, CUTYaIlHOHHBIE 32/1a4H,
IpyIIOBas U napHas paboTa);;

- TOTOBHOCTb K COBMECTHOI
TBOPYECKOM JACATEIBHOCTH IIpU
CO3/IaHUU  Y4YE€OHBIX MPOEKTOB,

peleHnn y4eOHBIX u
[I03HABATENbHBIX 3ajad,
BBITIIOJTHEHUH OHMOJIOTUYECKHUX
HKCIEPUMEHTOB
(mccaemoBaTeabCKas
JIESITEIIBHOCTb, npoOJeMHbIe

BOTIPOCHI, CUTYallMOHHBIE 3a/1a4H,
rpymnIoBas U napHas padbota);

- MHTEpeC K pa3nyHbIM chepam
npodeccnoHanbHOMI
NeSITeTTbHOCTH, yMEHHUE
COBepLIaTh OCO3HAHHBIA BBIOOP
Oynyiei npodeccun u
peaan30BHIBAThH COOCTBEHHBIE
KU3HCHHBIC TUTaHBI
(mpocdopuenTanmonHas pabora —
TeHETHUK, Bpay);

- CIIOCOOHOCTH OLIGHUBATh BKJIAJ
POCCHICKHX YUYEHBIX B
CTaHOBJICHUE u pas3BuTHE
OuoJIOTMY, MOHUMAaHMs 3HA4YEHUs
OMOJIOTMM B TO3HAHHM 3aKOHOB



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

MPUPOMBI, B KH3HU YEIOBEKA U
COBpeMeHHOT0 obmiecTBa (Oecena,

pabota c HMCTOYHUKAMH
nHpopmarun)

- MHTEpeC K pa3iuyHbIM cdepam
npoeCCHOHATBLHON
NeSITeTTbHOCTH, yMEHUe
COBEpIIaTh OCO3HAHHBIA BHIOOP
Oymymei npodeccun u
peaa30BHIBATH COOCTBEHHBIC
KU3HCHHBIC TUTaHBI

(npodopueHTanmonHas pabora —
OMOTEXHOJIOT, OMOUHKEHED);

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KJIACC

Ne i/

HauMenoBanue
pa3aeyioB U TeM
NporpamMmbl

OBOJIIOIIMOHHASA
Onoorus

KoauuecTBO 9acoB
KonTpo
Bcero JbHbIE
padoThI

IpakTnuec
KHe
padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
cr4

Peaﬂmauml BOCIIUTATECJIBHOI'O
MOTCHIHAJIA YPOKaA

- TOTOBHOCTb K COTPYJHUYECTBY B
IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
yueOHBIX, I03HABATEJIbHBIX U
UCCIIEI0BATEIbCKUX 3a/ad,
YBaKUTEJIBHOIO OTHOLLICHUS K
MHEHHIO OTITOHEHTOB IPH
00CYX/IEHUU CIIOPHBIX BOIIPOCOB
OMOJIOrMYECKOI0 COJIepKaHuUs
(uccnenoBarenbcKas AesITEIbHOCTD,
po0OJIeMHbIE BOIIPOCHI,
CUTYyallMOHHBIE 3a/1a4, TPYIIIOBas U
napHasi paboTta);

- TOTOBHOCTb K  COBMECTHOM
TBOPYECKOM  NIEATEIIBHOCTH  IIPHU
CO3/IaHMM  Y4YeOHBIX  IPOEKTOB,
peneHun y4eOHBIX 51
MIO3HABATEJBHBIX 3ajad,
BBITTOJTHEHUH OMOJIOTMYECKUX
JKCIIEPUMEHTOB (cozmanue
MIPOEKTOB, UHTEJIJIEKT KapT)

Bo3HUKHOBEHUE U
paSBI/ITI/Ie JKU3HU Ha
3emie

10

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c
cr4

- TOTOBHOCTb K COTPY/JAHUYECTBY B
IIPOLIECCE COBMECTHOIO BBIITOTHEHUS
y4eOHBIX, I03HABATEIbHBIX U
MCCIIEIOBATENbCKUX 3a/1a4,
YBaXUTEILHOTO OTHOLLIEHUS K
MHEHHIO ONIIOHEHTOB IIPH
00CYX/IEHUU CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COICPIKAHUS



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

Opranusmel 1
OKpYKaroIas
cpena

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c
cr4

(uccnenoBarenbcKas AesITEILHOCTD,
po0OJieMHbIE BOIIPOCHI,
CUTYallMOHHBIC 33724, TPYIIIIOBAs U
napHas paborta);

- TOTOBHOCTb K COBMECTHOM
TBOPYECKOH J1eATEIbHOCTH MpU
CO3JIaHUH Y4EOHBIX POEKTOB,
pelieHun y4eOHbIX U
MO3HABATEJIBHBIX 33]1a4,
BBIMIOJTHEHUH OMOJIOTUYECKUX
SKCIEPUMEHTOB (CO3/IaHuE
IPOEKTOB, HHTEJUIEKT KapT)

- TOTOBHOCTb K COTPYIHHYECTBY B
IpOIECcCe COBMECTHOTO BBITIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX U
UCCIIEIOBATEIbCKUX 3a7ad,
YBaKUTEJIBHOTO OTHOLLICHUS K
MHEHHIO OTIITOHEHTOB IPH
00CYX/IEHUU CIIOPHBIX BOIIPOCOB
OHOJIOTUYECKOT0 COJIEpPIKaHUS
(uccnenoBarenbcKas AesITEIbHOCTD,
poOJIeMHbIE BOIIPOCHI,
CUTYyallMOHHBIE 3a/1a4, TPYIIIOBas U
napHasi paboTta);

- HHTEPEC K Pa3InYHbIM chepam
npodeCcCHOHANTBHON eATETFHOCTH,
YMEHHE COBEpIIaTh 0CO3HAHHBIN
BBIOOp Oyytieii npodeccuu u
peanu30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAaHBI
(mpodopuenTanmonnas pabora -
9KOJIOT);

Coo0mrecTBa u

bu6mmoreka [JOK

- DKOJIOTHYECKH IIeJIeco00pa3Hoe



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

OKOJIOTHYCCKHUE
CHUCTEMBI

https://m.edsoo.ru/7f41c
c74

OTHOUIIGHWE K  TPHUPOJEC  Kak
UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
e€ cymecrBoBaHus (IIPOOIEMHOE
oOyueHwue, MPAaKTUKO-
OPHEHTHPOBAaHHBIC 3ajaHusl,
CUTYaIlMOHHBIC 3a/1a4H)

- HIOBBIIIICHUE YPOBHS
9KOJIOTUIECKOM KYJIBTYPBI:
npuodpereHue OIbITa
TUTAHUPOBAHHMSI TIOCTYITKOB U OIICHKH
UX BO3MOXKHBIX TIOCIICACTBHHA ISt
OKPY KaloIIeH Cpejibl;

0CO3HaHWE MIO0AILHOrO XapakTepa
IKOJIOTUYECKUX TpoOJIeM M myTei
UX PCIICHHS;

- CHOCOOHOCTH  HCIOJIBb30BaTh
npuoOperaeMple  MpU  U3YyUYEHUH
OWONOTMM 3HAHUS W yMEHHS TIpH
peuieHuu mpo0iieM, CBSI3aHHBIX C
paloOHATBHBIM
HPUPOJIOIOIH30BAHHEM
(cobmoneHne mpaBuJl MOBEICHUS B
pUpo/IE, HaIpaBJICHHBIX Ha
COXpaHEeHHe paBHOBECHS B
9KOCHUCTEMAX,  OXpaHy  BHJIOB,
9KOocUCTeM, 6uochepsl) — (pereHue
CUTYaIllMOHHBIX 3a/1a4, MPOCKTHAsI
JeATeILHOCTD, Oecena);

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

33

2.5



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosmnuecTBo yacos Jata JIeKTPOHHBbIE U(PPOBHIE
Nenn/m Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3ysennus o0pasoBaTejibHbIe
padoThbI padoThI pecypcbl
Tema 1 (2 4) buosiorusi Kak Hayka
bubnuoreka [HOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTtoabl MMO3HAHUS JKHBOU
2 N T cnomsosmmme pasmenn | 1 05 BuGmotera LOK
METOIOB pu — https://m.eds00.ru/863e6122
OHOJIOTHYECKUX 00BEKTOBY
Tema 2. ’Kuble cuctembl 1 uX opranusanus (1 4)
3 buonoruueckue CHUCTEMBI, 1 bubnmoreka [HOK
MPOIIECCHI U MX U3YUYCHHE https://m.eds00.ru/863e6564
Tema 3. XuMH4YeCKHil COCTAB U CTPOEHHE KJIETKH (8 1)
4 XHUMHYECKHUM COCTaB KJIETKU. Boaa 1 bubnuorexa HOK
Y MUHEpaJIbHBIE COJH https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB 1 Eggi?/or;.e;iioo.ru /8 63eIE_5[k?7}§
@depMeHTI —  OUOJIOTUYECKHUE
KaTaJIn3aTOpPHI. JlaGopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubnuorexa [HOK
KaTaJIATHYECKON AKTUBHOCTH https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MMpUMEpe aMuIa3bl
WJIA KaTajiasbl)»
bubnuorexa OK
! YTIeBOAEL. JIHHIET . https://m.edsoo.ru/863elé870
8 HyxnennoBbie kucnotsl. ATO 1 bubnuoreka I[HOK



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

https://m.edso0.ru/863e6d5c¢

I/ICTOpI/ISI H MCTOAbl M3YUCHUA

Bbubnuorexa [HOK

9 kietku. Kierounas teopus 1 https://m.edso0.ru/863e6e88
10 Knerka kak 1enoctHas KuBas 1 0,5
cucTema
Crpoenue 3YKapUOTHYECKON
kietku. JlaboparopHast pabora No
2 «M3yueHue CTpOEHMsI KIIETOK bubnuoreka [HOK
11 pacTeHui, >KMBOTHBIX, rpuboB u 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil TOJ MHKpPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOIpEenaparax M uX
OIIMCAHUE)
Tema 4. /KuzHeneATeJJbHOCTD KJIeTKH (6 4)
bubnuoreka [HOK
12 OOMeH BeIIECTB UM META00IN3M 1 hitps://m.eds00.ru/863e766¢
bubnuoteka OK
13 PorocuTes. XemocuHTes . https://m.edsoo.ru/863eL7[c98
. bubnuoTeka LHOK
14 DHepreTueckuii oomen ! https://m.edsoo.ru/863e7aae
KnznenHuIi UK KJICTKH.
Jenenue KJIETKH. MwuTos3.
15 Jlaboparopnast pabora Ne 3 1 05 bubnuoteka [HOK
«HabmromeHne MUTO3a B KJIIETKax ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpelka Jyka Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunres Oernka. Peaknus 1 bubnuoTeka [HOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpancnsus — 6nocuHTe3 Oenka 1 E’;/'[ISSJ,I:I;/On?eKdaSOO.rU /8 63el%[906I(§
Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4)
18 Hexnerounsie ¢GopMbl KU3HH — 1 bubnuoTeka [HOK

BUPYCHI

https://m.edso0.ru/863e7540
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Bbubnuorexa [HOK

19 ®DopMbI pa3MHOXKEHHS OpraHu3MoB 1 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnoreka [HOK
20 Meiios . https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJIETOK. Orm10/10TBOpEHHE.
21 Jlaboparopnas pabora Ne 4 1 05 bubnnoreka HOK
«/3yueHne CTpOEHHsI TOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpErapaTax»
29 NnnuBuayansHOe passutne 4 bubnuoreka [HOK
OpraHu3MOB https://m.edso0.ru/863e8436
Tema 6. HacjiencTBeHHOCTH M H3MEHYHMBOCTH OPraHnu3mMoB (9 u)
I'eneTuk — HayK
23 HSCJ?CL[C”?BCHHOCTI/I e I(/)I 1 bubmorexa HOK
https://m.edsoo0.ru/863e86f2
W3MEHUUBOCTH
KOHOMEPHOCTH  H BaHUS
24 iiaDI/I(;HZK:]I: > Moigf;ggH;Hoe 1 bubmorexa LOK
' https://m.edso0.ru/863e8878
CKpEIIMBAaHUE
5 dmon o newsmemors 1 BuGamorera LOK
https://m.edso0.ru/863e89a4
HACJICJIOBaHMS TIPU3HAKOB
CuemnneHnoe HacleIoBaHHue
npusHakoB. JlabopaTtopHas pabota
26 Noe 5 «WM3yuenwe pe3ynabTaToB 1 05 bubnuoteka [HOK
MOHOTHOPUAHOTO U JUTHOPUIHOTO ' https://m.edso0.ru/863e8c60
CKpCIIMBaHUS y Jpo30(Hibl Ha
TOTOBBIX MUKpPOIIpenapaTax»
27 I'enetuka mnona. Hacnenosanue 1 bubnuoTeka [HOK
MPU3HAKOB, CHEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
28 N3MeHUYnBOCTb. 1 0.5 bubnuoreka [HOK
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HenacnenctBenHass ”3MEHUMBOCTb.
JlaGopaTopHas pabora Ne 6.

N3yuenue MO (UKAITTOHHON
N3MEHYHMBOCTH, MOCTPOCHHE
BapHALMOHHOTO psna u

BapHallMOHHOW KPUBON»
HacnencrtBennass M3MEHYUBOCTbD.

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

29 Jlaboparopnas pabora No 7. 1 05 bubnmoreka LHOK
«AHamM3 MyTanud y Ipo30(HIIbI ' https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
bubnnoreka HOK
30 I'eneruia venosexa 1 https://m.edso00.ru/863e8d78
O06006111EH1E 1o TEME
«Ku3HeneaTenbHOCTh  KIIETKHY,
31 «Pa3sMHOXKEHHE W pa3BHUTHEY, 1 0,5
«HacmencTBeHHOCTD H
W3MEHUYUBOCTH OPTaHU3MOBY
Tema 7. Cesiekuust oprann3moB. OcHOBbI OM0TexXHO10THH (3 1)
32 Cenexius Kak HayKa U TpoIiece 1 bubmorexa LOK
https://m.eds00.ru/863e9214
33 Metoabl U HOCTHKEHHUS CEJIEKIIUU 1 bubnuoreka HOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHomnorust  kak  oTpacib 1 bubnnoreka [HOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB IIO 34 4

[TPOPAMME
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11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka KonT 1 Aara oOpa3soBare. e
/o Beero POJIbHbIE PaKTH4YeCKHe u3yuenus Pa30BaTECJIbHBI
padoThI padoTbI pecypcbl
Tema 1. DBonronHOHHAs1 OHoI0THS (9 )
1 DBOJIIONHS M METOJIBI €€ M3yUYCHHS 1 Enbmorexa OK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnunoreka [JOK
00 IBOJIIOIIMU https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpoososmions ! https://m.edso0.ru/863e9cle
[Tomynsiiust Kak 3JeMeHTapHas
€AMHUIA BUJA U 3BOJIIOINH. Bubnmorexa [TOK
4 Jlaboparopuas pabora Ne 1 1 05 https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOP(}OIOrHuIecKOMYy KPUTEPHIO»
5 JIBUoKyIIME CUIIBI (3JIEMEHTapHbIE 1 bubnnoreka [JOK
(aKTOpBI) SBOITIOIHH https://m.edso0.ru/863e9da4
6 EctectBenHsbIit 0TOOp 1 €ro 1 bubnmnorexa [JOK
bopMmbI https://m.edso0.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3oBaHMeE. Eubimorexa [IOK
! JlaGopatopuas paGora Ne 2 L 05 s edsoo.u/B63e0fde
«Onucanne nNpucrnoco0IeHHOCTH
opraHusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 Hamnpasnenus u nytu 1 bubmuorexa [IOK
MaKpO3BOJIOIMH https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BOJTIONNN 1

Tema 2. Bo3HUKHOBeHHe U pa3BuTHE KU3HU HA 3emuie (10 4)



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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WcTopus xu3Hu Ha 3emiie U

10 N 1
METO/Ibl €€ U3YUCHHUS

11 ['unoTre3sl MpOUCXOKACHUS KU3HU 1 bu6mmoreka [IOK
Ha 3emie https://m.eds00.ru/863ea5a6

12 PazBuTne xu3Hu Ha 3emMiie 1o 1 bubmuorexa [JOK
3paM | [epHoaaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBLHOTO U KUBOTHOTO

13 mupa. [Ipaktuueckas padora Ne 1 1 05 bubnnoreka [JOK
«/3yueHne UCKOTIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKLIHASX

14 CoBpeMeHHas cucTema 1 bubnuorexa [JOK
OpPraHu4YecKOro Mupa https://m.edsoo.ru/863ea48e

15 DBOJIIOLHS YETIOBEKA 1 bubnuorexa [JOK
(anTpOMIOreHe3) https://m.edsoo.ru/863eac2c

16 JBrxyuue cuibl ((hpakTopsl) 1 bubnuoreka [IOK
AHTPOTIOTeHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH IBOJIIOINHA 1
4eJI0BEKa

18 YenoBeueckue pacsl ¥ IPUPOIHbIE 1 bubnuoreka [IOK
aJJalTallNy YeJIOBEKa https://m.edso0.ru/863eaea2
PesepBHblit ypok. O6001eHne no

19 TeMe «BO3HMKHOBEHHE U pa3BUTHE 1
YKU3HM Ha 3eMie»

Tema 3. OpranusmMsl U OKpyxkawmas cpeaa (5 4)

20 DKOJI0rus Kak HayKa 1

21 Cpensl oOuTanus u 1 bubnuorexa [JOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopbl.

22 JlaGopaTopHas [()1;60TapN9 3. 1 0.5 bubmorexa [IOK

«Mopdonoruueckre 0COOEHHOCTH

https://m.edso0.ru/863eb10e
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pacTeHui U3 pa3HbIX MECT
oburtanusy. JlabopaTopHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

bubmuorexa [JOK

23 buotiicciie paxtops 1 s/ et00 /8636348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nomyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuér mioTHOCTH 1 0.5
MOMYJISIINI pa3HbIX BUOB
pacTeHun»

Tema 4. Coo0uiecTBa U IK0JIOTHYECKHE CUCTEMBI (9 1)

o5 Coob1ecTBa OpraHu3MoOB — 1 bubnuorexa [JOK
OuOLICHO3 https://m.edso0.ru/863eb46a

2% DKOJIOTHYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE 1 bubnuoteka [JOK
nupamMuibl. CBOMCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cykreccust

28 [TpupoaHbIE SKOCHCTEMBI 1

29 AHTpONOreHHbIE IKOCUCTEMBI 1

30 buocdepa — riobanpHas 1 bubnnoreka [JOK
IKOCUCTEMA 3eMIIn https://m.edso0.ru/863ebb5e

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

32 YenoeuecTBo B Onochepe 3eminn 1

33 CocyliecTBOBaHHE TPUPOJIBI U 1 bubnuorexa [JOK
4eJI0BEUECTBA https://m.edsoo0.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I10 33 25

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepuoe o6miectBo «M3marensctBo «IIpocBemenney

* buonorus, 11 xiacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3aarensctBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. ITpoext «Bcs 6uomorusi» http://www.ebio.ru/index-1.html

. buonorus. Dnexrponnsiit yueonuk http://biologylib.ru/catalog/

. buonorus. Cebuiku Ha caiitel mo 6uomoruu http://biologylib.ru/catalog/

. BupryanbsHast oOpa3zoBarenbHas gaboparopus http://www.virtulab.net

. Uurepuer ypok https://interneturok.ru/

. Sl uny Ha ypok ouonoruu http://bio.1september.ru/urok/
. CoBpemennbie ypoku d6uosnoruu http://biology-online.ru/
. UadopmannonHo-cripaBouHsblii pecypc mo ouosoruu http://www.cellbiol.ru/

9. buonoruueckuii ciaoBapb oH-1aiH http://www.bioword.narod.ru/

10./IpeBHue rckomaemble xuBoTHbIC http://biodat.ru/

11.buonornyeckwuii karamor http://www.ancientbeasts.ru/

12.300norus ans yautens http://www .5zaklepok.ru/

13.9unuknonenust ¢aopsl u GayHb

14. http://faunaflora.ru/39Biologiya.-10-11kl.-Praktikum_Dymshits-i-dr_2017-144s.pdf
(uchebniksonline.ru)

15. https://uchebnik.mos.ru/catalogue?su

16. http://medbiol.ru/
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