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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OMpEACICHHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosoxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUA,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeNsIX M MPHUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B IO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUU CYIIECTBOBAHMS YEJIOBEUYECKOTO
obmectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSIM, OINPEENICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
omnpezenseT o0sg3aTeNbHOE TNPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpy, pachpeieseHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
YU€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaromMXCs.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIEp KaHUs OMOJIOrHYeCcKOro 00pa3oBaHUsl.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B HW3Yy4eHHH OHOJIOTHH, Onarofaps dYeMy B HEH NpoCMaTpHBaeTcCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, [IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DKOJOTHYECKOIO  MBILIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHUX TEOPH, a TakkKe
3HAHWUH O CTPOEHUM >KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHWUN B IOBCEIHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOI0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HaMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAyYHOW KapTUHE MHpAa,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKXkKe MJs pElIeHUs BOCMUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
ouonorun oOecrieynBaer yCIIOBHUS TUIst (hopMupoBaHus WHTEJUIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U MH(MOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpPHI, CIIOCOOCTBYET
WHTETpaluy OMOJIOTMYECKUX 3HAHUW C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O TPEeTHA3HAYCHUH YI€OHOTO



npeamera «buosiorus» cocraBWIM OCHOBY JUIsl ONpENEICHUs MOAXOJOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IIPOTPAMME TI0 OHOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIINI KYJIBTYPOCOOOPA3HOTO MOAX0AA, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMECS TOJIKHBI
OCBOWTH 3HAHUS W YMEHHS, 3HaYMMbIC JUIsI (GOPMUPOBAaHHS OOIICH KyIbTYpBI, OMPEACIISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHMMAIOT JJIEMEHTBI COJICPKAHUS, KOTOpPBIE CIIy’)KaT OCHOBOM Uit  (pOPMHUpPOBAHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIIUN OMOJIOTMYEeCKOTO 00pa3oBaHMs.

CTpyKTypUpOBaHHE COJIEp)KaHHUS y4eOHOTO Marepuaja B IporpamMMe IO OHOJIOTHUHU
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKTYype y4eOHOro npeamera «buosorusy BBIIETEHBI CIASAYIOMIUE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToibl HAyYHOTO TO3HaHU», «KieTka kak OMoJornyecKkas CucTeMay,
«Opranusm Kak ounosiorudeckas cucrteMay, «CucteMa U MHOT0oOOpa3ue OpraHudecKoro Mupay,
«IBOJIOLUS JKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITHUE UM 3aKOHOMEPHOCTH.

Henp uzydyenus yudebHOro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJa/IeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIsi TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKMBOU MPUPOJIBI M PEIIEHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBWiaxX, CIY)XalluX OCHOBON s (OpMUPOBaHUS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMupoBaHre y OOy4arolIMXCsl IMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmei KyiabTypbl, (QYHKIMOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKON JESATENbHOCTH YeNOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOJIBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTUYECKUX HCCIIEIOBAHMUIA;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCJIEJICTBUI CBOEH JEATEIbHOCTH MO OTHOIICHHIO K OKpYXalolled cpene, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM YpOBHE,
SABIISAETCA 00s3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOMSIIMM B COCTaB MpPEIMETHOW 00IacTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPEHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 wacoB: B 10 kmacce — 34 gaca (1 gac B Hezmeno), B 11 xmacce — 34 daca (1 gac B Henen).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM NPHUPO bl (HAOIIOAEHHE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo 1bl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus: Ouojoruu. OTINYue KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OwocucTeM H HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHH OpPraHU3alUHA >KHUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM.  XMMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. lloanepkanue oCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpPUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTajln3aToOpPOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKIUU
YIJI€BOJIOB.

Jlunuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [uapodunsHO-rUAPOPOOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. HyxneoTtuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
¢byHKIUY.

[urtonorusa — Hayka o kierke. Kierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue NpuU3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mojekynsl JJHK kak renernueckuil anmapar, cuctema CUHTe3a Oerka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokaproTHuecKor kieTku. Kierounas crenka Oaktepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHApPUH, IiacTuabl. [IpoucxokaeHrne MUTOXOHJAPUA W IUIACTH.
Bunpl muitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJIETOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KIyTUKU. DyHKIIMU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynsTopHsblil neHTp KieTku. CTpoeHue aapa: saepHas o00JiouKa, KapHoIia3ma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKUX D3JEMEHTOB B HEXKUBOM  MPHUPOJE»,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. JITHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapHOTHYECKON
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpOoEHUE sapa KIETKW», «YTIEBOABDY, «JIMnuasn».

OO6GopymoBaHue: CBETOBOM MHKPOCKOI, OOOpYHAOBaHHWE IS MPOBEICHUS HAOIIOICHUH,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnast pabora Ne 2. «M3yueHue CTpOEHUS KIETOK pPACTCHHM, >XHUBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMUIISALUSA (PHEpreTHUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunte3. CperoBas u TemHOBas ¢a3bl ¢GoTocuHTe3a. Peakmuum QoTocunTesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3HUpyolue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oOkucieHMe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
maTpuuHblil cunTe3 PHK. Tpancnsuus — Gnocunres Genka. Jrtansl TpaHcasuu. KoanpoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HH — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakreprodaru. bonesnn



pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaEMbIe BUpycaMu. Bupyc nmmyHoaeduinta yeaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tunel  muTadwmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenme wu xku3HeHHbIH 1wk Bupyca CIIHMJla, Oakrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, Wiau KU3HEHHBIM nuki kiuetku. WHTepdaza u murtos. Ilpouecchl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pa3MHOXKEHUS W MHIAMBUAYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
CTaIusAX MUTO3a. BrHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguu meno3za. [Ipoueccel, mpoucxondmue Ha ctaausix Mmeiosa. [loBeagenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHBOTHBIX. [l0oJI0BBIE JKene3bl:
CEMEHHUKU M sMYHUKH. OOpa3zoBaHuEe M pa3BUTHUE IOJOBBIX KJIETOK — rameT (CrepMaro3ouf,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK M
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPHOHAJIBHOIO Pa3BUTHs Yy IO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHUE, TacTpysisuus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n pasButue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTaJun
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuuel u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIeTOUYHBIN LUK,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Slinexnerka miekonurampomero», «KapuoknHe3 B KiIE€TKax KOpellka JyKa», MarHUTHas
Mojienb-anmuKanus «Jlenenue xkinerkny, moaens JJHK, Monens MmeradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGopatopHnast pabota Ne 3. «HabmtogeHue MuTO3a B KJIeTKax KOHYMKA KOpeIllKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
AMOPHOJIOTHH B CTAHOBJIICHUH T€HETUKU. BKIa poCCUICKUX U 3apyOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHOe CKpemrBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokoieHus. [IpaBmino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOIO  HACJIENOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuemnieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cHemIeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTeporaMeTHbIE OpraHu3Mbl. HacrnenoBaHue NpU3HAKOB, CIEIJIEHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOAN(PUKAIMOHHONW HW3MEHYHUBOCTH.
Bapuanuonssiii psg v BapuanronHas kpuBas. Hopma peakunn npusHaka. KoqmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATMBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. U. BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHetudeckuid. COBpEMEHHOE OIpeNeseHUe TE€HOTHUIIA: IIOJHOTEHOMHOE CEKBEHUPOBAaHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIIP-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpunHIMIB 310poBOr0 00pas3a KU3HU, AUArHOCTUKU, MPOPHUIAKTUKHA U JICYCHHS] TeHETHYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «lluronornueckne OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUSI,
«Meno3s», «B3anMoaeicTBUE ajuIeNIbHBIX I'€HOBY, «I'€HETHYECKUE KapThl PAaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © IKUBOTHBIX», «Buasl wu3MeHdnBoCcTHY», «MoaudukannonHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «Jurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKOIN HU
Mukpomnpenapar «Jlpo3odmia» (Hopma, myranuu (GopMbl KPUILEB U OKPACKU Tena), Tepoapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEIIMBaHUs Y AP030(DUIIbI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne MOAU(PHUKAIIMOHHON M3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

[IpaxTnueckas padota Ne 2. «CocTaBieHHEe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOKIACHUS JOMAIIHUX KUBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIMH. MacCOBBI M MHIWBUAYAIbHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpenuBaHMe YHUCTHIX JHHHA. ['erepo3uc, wunum TUOpUAHAS CcuUiA.
Hepoacteennoe ckpemmuBanue — ayrOpuaudar. OtnanéHHas THOpuUau3amus U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorusa kak oOTpacib MNPOU3BOJCTBA. ['€HHAs HMHKEHEpHUs. OTanbl CO3AaHUSA
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wumxenepus. Kierodnsie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TreHeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1oManIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHUi», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJCKIMU PACTeHUN M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[Ipeanochlnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OHoJIoTHH. BiusiHME SBOIONIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuIeTenbCTBA BBOJIONNM. IlaJIcOHTONIOTHYECKHE: TOCISIOBATEILHOCTh TOSIBICHUS
BHJIOB B MAJICOHTOJIOTHUECKOH JIETOMHCH, TIepeXxoanbie ¢popMbl. buoreorpadudeckue: cxoICcTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTIOTUYECKHE: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopus Y. JlapBuna. Ilpeamnoceuiku BO3HUKHOBEHHMS JApBHUHHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NIpU
OTPaHUYEHHOCTH PECYpCOB, HeOmpeleNnEHHas HM3MEHYHMBOCTh, OOopb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBuoxkymue cuibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTalMoHHBIN IpolLecc u
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢aktop sBoyiOLMH. POPMBI €CTECTBEHHOTO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Botonuu. [Ipumeps! npucnocoOnenuit
y opranu3mMoB. ApomMop(}o3bl U UIHOATATITAIIHH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuaau3anus. AJanTABHAS padalius.
JdemoHncTpaumnu:

[Hoptpetsr: K. JIunnen, K. b. Jlamapk, Y. {apeun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3ue COpPTOB pacTeHuit», «MHoroo0Opa3ue MOpOa
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomop¢ho3bD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapmipyra nyremectBus Y. [lapsuna», «bopnba 3a cymectBoBanue», «llpucrnocobiaeHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bunoo0pa3oBanuey», « IKOJIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS SBOJIIOIUNY», 00bEMHas Moieb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymku», MuKpompenapar «/lpozoduna» (HOpMAa,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
sBOIOLNS. DOPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ epruoabl: TPUACOBBIN, IOPCKHM, MEIIOBO M.

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE IPYIII KUBbIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHue 3BoJIIoLMU. OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKJACHUN YeloBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa U pa3inyus 4eaoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YUeloBeK yMembli,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxum
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BporieouIHas (E€Bpa3uiickas), HETPO-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3WaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue CoHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl CHCTeEMa OpPraHUYeCKOTo MHpay», «CpaBHEHHWE AaHATOMHUYECKHX YEPT CTPOECHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynoBanue: wmymsbku — «l[Ipoucxoxaenne uyenmoBeka» (OKOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CIACHKU WJIM HU300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKUIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX dKUBOTHBIX U PACTCHUI».

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl 1 OKpPY’KalOIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasfesbl  dKOJOTMH. MeToapl 3KOJOTHYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BJIaKHOCTb.  DoTonmepuou3M.
[TpucnocobaeHns OpraHu3MoB K JIeHCTBHIO aOMOTHUECKUX (hakTopoB. buosornyeckne puTMsl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HAueHHE OHOTHYECKUX
B3aUMO/ICHCTBUI 17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeN IOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTH MOMYJISILIMY U €€ PEerysIsaiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30HbI 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHHUM U3 PA3HBIX MECT
oOUTaHU».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacd€T mIOTHOCTH MOMYJSIIIUI Pa3HBIX BUJIOB PACTCHUI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHasd, Tpodudeckas (mumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkonorudeckue cucreMmbl (3kocuctemsbl). I[lonsTe 00 skocucreMe M OHUOTEOIEHO3E.
OyYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, pPEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeaM H3KOCHCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTUYECKHE MHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATPO3KOCHUCTEMBI. YpOOIKOocHCcTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepuaackoro o omocdepe. I'panHuiibl, coctaB u CTpyKTypa OHOCHEPHI.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OHOc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTporioreHHsle u3MeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBocTy 6uocdepsl. OCHOBA pallMOHATIBHOTO YIPABICHUS MPUPOJHBIMU PECypcaMu U UX
ucrnojib3oBanue. JlocTikeHus: GMOJI0TMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobuiectBay, «llemn mnurTaHus», «OKoyorMUecKas Mmupamuia», «buochepa u uenoBek»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jieca», «buoneHos
BoJoéMa», «ArporeHo3», «lIpuMepHbIE aHTPOIOreHHbIE BO3ACHCTBUS HA TMPUPOIY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «[louBa — BaxHeiimias
cocrasistonas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeIi d3pdexT», «DakTopbl
ParmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepb», «KpyroBopoT yriepoma B O6uochepe»,
«KpyroBopot a3zoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomeno3y», «Bpeaurenn — BaKHEHIIMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
IIPUHAUIeKAIME K PA3HBIM DKOJIOTMYECKUM IpynIaM ogHoro Buaa, KpacHasa kaura Pocculickoi
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NTPOIT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpeHero o0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pe3yJabTaTOB OCBOCHHS IpeaMera «BHONOTHsS» BBIICICHBI
CIIENYIONINE  COCTaBIIIONIME: OCO3HAHWE OOYYAIONMUMHCS  POCCHHCKON  TpaKJaHCKON
WUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITIOUCBBIX IEHHOCTEH M MCTOPUYCCKUX TPAJIUINANA PAa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEl  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIETTU U CTPOUTH KU3HEHHbIE TUIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMs Npeamera «buonorus» noCTHraroTcs B €IWHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMHU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, TPUHATHIMHU B
oOliecTBe MpaBUJIaMH W HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla U CTaplieMy MOKOJICHHIO, B3aHMHOTO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0 W TPaJulUsaM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKaroLen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4arolIMXcs pPyKOBOJACTBOBATHCSA C(POPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCHIMCKOrO  OOIEecTBa,
paciupeHe >KU3HEHHOTO OIbITa W OMbITA JESITENFHOCTH B IMPOIIECCE pPean3allii OCHOBHBIX
HaMpaBJICHUH BOCIIUTATEIbHOMN IE€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydarllerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TpaB U OOSA3aHHOCTEH, yBa)K€HHWE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HWIMIO 1O OTHONICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOSXKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSMH U COIUATHHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YUEOHBIX,
II0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENLHOCTH;

2) NaTPpMOTHYECKOTO BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TrOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIILIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHWE K TPUPOJHOMY HACIEIUI0 ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUNUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIBI, B )KU3HH YETIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJMTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHUIA;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONoJIyYns:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aTKOTOJIS,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOI HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH W CAMOCTOSITENIbHO  BBITIONHATH  TaKyHO
NEeSTENbHOCTb;

WHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPAa30BAaHHMIO HAa MPOTSHKEHHUM BCEH
KU3HH;

7) 3K0JI0rN4eCcKOro BOCIIMTAHMA:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CylIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHUOOPETEHHUE ONBITA TUIAHUPOBAHUS
[IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX IOCIIEACTBUI U1 OKPYKAIOILEN CPeJIbl;

OCO3HAaHHKE IJI00aJIbHOI0 XapaKTepa SKOJIOrHYECKUX MPoOIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU M3yYeHUU OWOJIOTUU 3HAHWUSA U YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOIOIOJIB30BAHUEM (COOIIOACHNE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABJIEHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, SIKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarolledl MpUpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKHUE MOCIEICTBUS NMPEANPUHUMAEMbBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOrO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KYJIbTYphI, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATHCA HMH B
MMO3HABATEIPHOW, KOMMYHHMKATUBHOM W COLMAJbHOW MPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKE crenupuKkn OUOJIOTUM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOTO MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy>KaloleM
MHpEe KaK O €IWHCTBE TMpUPOJIbl, 4YelOBEeKa M OO0IIecTBa, B MNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJIi COBPEMEHHON IUBMIIM3AIMK: 00eCIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHSL YEJIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOWdMBOMY Pa3BUTHIO, PAllMOHAIIBHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATbHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIET0 MHUpa M MPOUCXOISAIIHUX B HEM M3MEHEHUH, yMEHHE JelaTh O00OCHOBAaHHbBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIb30BaTh OWMOJOTHYECKUE 3HAHWUS s PelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 1O OHOJNOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOTHsS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS MEKAUCHUIUIMHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crenu(uKy METO0B TO3HAHUS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHA,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, 3KCIEPUMEHT M JPYTruxX), YHUBEpCaIbHbIE
yueOHble JIeHcTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanrne (PyHKIMOHAIBFHOW T'PaMOTHOCTH M COIMAIIBHOW KOMIETEHIIMH OO0YYaroIInXcCs,
CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCLUUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCalbHble YyueOHbIE JCHCTBUS B IIO3HABATEJIbHOU U
COLIMAIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEIHEro oOuiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogy1ajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (POPMYNIHpOBaTh M aKTyaJIU3UpoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHHUS, Kilaccudukanuy, o00OIIEeHUs), PaCKPbIBATh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABINBATD CBA3H C IPYTUMHU MOHITHIMH);

OTIPEIeNIATh LIEJN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHTH PE3YyJbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIOJb30BaTh OUOJIOTHYECKUE MOHATHUA A OOBSCHEHUs (HAKTOB M SBJIECHUN KUBOU
HIPUPOJIBL;

CTPOMUTH JIOTUYECKUE PACCY)KICHMsI (MHAYKTUBHBIC, JEIyKTUBHBIE, IO aHAJIOIHH),
BBISIBJIATE 3aKOHOMEPHOCTH U NPOTUBOPEUUs B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUECHHUS;

MPUMEHATh CXEMHO-MOJIENBbHBIE CPEJCTBA AJIS MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUYMH pPa3HOIo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabatTbIBaTh IUIAaH PEeLICHUs MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIUXCA MaTepUaIbHbIX
U HEMaTepUalbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTb, OLICHUBATh COOTBETCTBUE DPE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBIIOJHATH pPAabOTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIJICHUE IPU PEILICHUH XKU3HEHHBIX POOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHA:

BJIaJIeTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKOW U MPOEKTHOM AEATEIIbHOCTH, HAaBbIKAMU
paspelieHus npodsieM, CoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY HMOUCKY METOJOB
pELIeHNs TPAaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B ITI03HAHUS;

HCIOJIb30BATh PA3JIMYHBIE BUABI JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYallMsX, B TOM 4HUCIE IpU
CO3/IaHUH Y4EOHBIX U COLMATIBHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIA THII MBILIUIEHUS, BIaJ€Th HAYYHON TEPMUHOJOTHEN, KIIIOUEBBIMU
MOHATUAMU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON NESATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;



BBISBJIATh TPUYMHHO-CJICCTBEHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIIBUTATh
rUnoTe3y €€ pelleHHs, HAXOIUThb apryMEHThl JUIs JI0Ka3aTelbCTBA CBOMX YTBEP)KJICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEUICHHUs 3aJayd pPe3ylbTaTbhl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH IPUOOPETEHHBII OTIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB U CIIOCOOOB ICHUCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETb IMEPEHOCUTh 3HAHUS B  IIO3HABAaTEJbHYHD U  IPaKTUYECKyl0 oOnactu
AKHU3HEJESITEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEH, MpEUIaraTh OpPUTHHAIBHBIE TOAXOIBl W PEIICHUs, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOYCKAIOUIUE albTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(DOpManuu (TEKCTe y4yeOHOTO MmocooOwus,
Hay4YyHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBApsX U CIPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmuM3upoBaTb WH(GOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpHU TMOUCKE U OoTOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MprOOpeTaTh OMBIT HCIOJIB30BAaHUSA WH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUSI PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TMpeACTaBlIeHUS OHOJOrHYEeCKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U APYTOEC);

WCIOJIb30BaTh HAayYHBIN S3BIK B KadecTBE CpeAcTBa MpH paboTe ¢ OMOJOrHYecKou
uHpopmaluen: NPUMEHITh XUMHUYECKUe, (pu3nueckue U MaTeMaTUYecKhue 3HAKU U CHUMBOJIBL,
dbopmyel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHMA W 3alIUThl HMHGOpMAIMK, HWHOOPMALUMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJlore
WIM TUCKYCCHUU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHTEIIbHO BBIMIOJHEHHUS IMpeaaraeMoil 3ajaud, Y4YUThIBaTb HUHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTa WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHMs, MOHMUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(QIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS] U B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

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

2) coBMeCTHAasI 1esSITeIbHOCTD:

MOHUMATh U WCIOJ30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl TpU
peneHnH 61oIornyeckoi mpoOneMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOJEUCTBUS MPH pEIICHUH yueOHOH 3a/1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBUH ¢ yd4€TOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHBA;



[IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHMCTBUM, PACHPEACIATh POJIU C YU4ETOM
MHEHHH yYaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOT0 YYaCTHHKA KOMaHJIbI B OOLIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IMPOEKTHI, OLIEHUBATh UAEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHUE, ObITh HHUIIMATUBHBIM.

OBiajeHHNe YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

1) camoopranu3amnmus:

HCI0JIb30BAaTh OMOJIOTMYECKUE 3HAHUSA JJI BBIABJICHHS NpoOJeM M HX pelIeHHs B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH LIEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TMOCTYNKaX MO OTHOLICHUIO K >KUBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTh, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOW NEATCITHHOCTH U
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOJIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUM;

JaBaTh OIEHKY HOBBIM CUTYaIUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHHIO M TIPOSIBIICHUIO MTUPOKOM APYAMIIMU B Pa3HBIX 00JIaCTIX
3HaHWH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBCHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIaZIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIIOJIb30BAaTh NMPUEMBI pedaeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OUINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOro YelIOBEeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npenmera «buonorus» HaydHble 3HAHUS, YMEHUS U
cnocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEATeNbHOCTH IO IMOJyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B pEAIbHBIX J>XU3HEHHBIX CHTYallUsX, CBA3AHHBIX C Ouosoruei. B
porpamMme npeMeTHbIE Pe3yJIbTaThl PEACTABIEHBI M0 roJjaM 00ydeHHUsI.

[IpenmetHble pe3yabTaThl OCBOEHHs ydeOHoOro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:



c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OWOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBAaTh COAEPKAHUE OMOJOTMYECKMX TEPMHUHOB U MOHATUMN: KU3Hb, KJIETKa,
opranus3M, Mera0oysu3M (0OMEH BENIECTB H  IPEBpallleHHEe JSHEPruH), TOMEOoCTa3
(camoperynsiuusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJIECHUE
(penpotyKiius), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaratb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MYTal[MOHHAs,
LEHTpaJbHas J0orMa MOJIEKyJsipHOW Ouosiorun), 3akoHel (I. Menpnens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LEHTpax MHOroo0Opasusi U MPOUCXOKACHUSI KyIbTYpHbIX pacTenuit H. U.
BasuiioBa), onpenenaTs rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIAJETh METOJIaMU HAy4yHOTO MO3HaHUS B OMOJIOTMHU: HAOJIIOACHHWE U ONHUCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U MpPOBEACHHE OHOJIOTHYECKOTrO
SKCIEPUMEHTA, BBIJBI)KCHHE TUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpEe3ylbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTaTOB;

YMEHHE BBIAEATh CYHIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
MIPEBPALEHUS] SHEPTUU B KJIETKE, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBHUAYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHSTh MOJIY4YCHHbIE 3HaHUS 7S 00BSCHEHUS OMOJIOTMYECKHX IMPOILIECCOB U
SIBIICHUH, JJI IPUHATUS IPAKTUYECKUX PEIIeHUH B TOBCETHEBHOM KU3HHU C LENbI0 O0ecreueHus
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 3I0POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEACHUS B OKpYXKAaloIled NPUPOJHON cpele, MOHHMaHUE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUIM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJOTHH MJs palMOHAIBHOTO
MIPUPOIOTIOJIB30BaHMS;

YMEHHME pelllaTh »JJIEMEHTapHble T'E€HETHYeCKHe 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HAcJeJ0BaHUE, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIUBAHUS
JUIS IPEJICKAa3aHus Hacae0BaHUsl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuUiia Ipu
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKHU OILICHHBATh U WHTEPIPETUPOBATH HH(POpPMALHIO OHOJOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 PAa3IUYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(OpMAIMK, HAyYHO-TIOMYJSIPHbIE MaTEpUalbl), STHUYECKUE ACMEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTMYECKYI0O HMH(QOPMAIMI0O U3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHMs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OUOJOTMH B CHUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHbBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHOM I'PaMOTHOCTH YeJIOBeKa [yl PeLICHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPIKaHUE OMOJIOTMUYECKMX TEPMUHOB U TOHATHI: BUJ, MOMYJIALUS,
reHO(OH, HBOJIOLMS, JBWXKYIIME CHIBl ((PaKTOpbl) HBOJIOLUH, HPUCIOCOOIEHHOCTh
OpraHu3MOB, BHJI000pa30BaHHE, OSKOJOTHYECKHE (DAKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMsI, SKOJOrHyecKas mupaMua, OMoreoieHos, ouochepa;



yMEHHE WU3jararb Ouosorndeckue Teopuu (dBosroroHHas Teopus Y. JlapBuHa,
CHUHTETUYECKasl TEOPHS SBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojicrtea K. M.
bapa, uepenoBanus riaBHbIX HampasieHuid u nyted 3somonuu A. H. Cesepuosa, yueHus o
o6uocdepe B. . BepHaackoro), onpenensars IpaHULbI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJAaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U MPOBEACHHE OHOJIOTHYECKOrO
9KCIEPUMEHTA, BBIJBM)KCHHE TUIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBLICIATH CYIIECTBEHHBIE MTPU3HAKH CTPOSHUS OMOJOTMYECKHX OOBEKTOB: BHJIOB,
MONYJISIUM, TNPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  TMPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJIOTMUYECKUX (PaKTOPOB Ha
OpraHMu3MBbl, IEPEHOCA BEIIECTB U MOTOKA PHEPIHMU B SKOCHCTEMaX, aHTPOIOI€HHbIX U3MEHEHUN
B DKOCHCTEMAaxX CBOEW MECTHOCTH, KPYroBOPOTa BELIECTB U OHOr€OXMMHMUYECKHUX IUKIOB B
ouocdepe;

YMEHHME MPUMEHAThH MOJTYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS] OMOJIOTHYECKHUX IPOIIECCOB U
SIBIICHUH, JJI1 IPUHATHS MPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 370POBbSl OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpYXKAloIled MNPUPOAHON cpelle, NMOHMMaHHE HeoOXOIUMOCTH
HCI0JIb30BAHUSA JOCTUKEHUH COBPEMEHHO ouonoruu JUTSE paMoOHaIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

yYMEHHE peliaTh 3JeMEeHTapHble OHOJIOTHYECKHE 3aJayd, COCTaBISATh CXEMBbI MepeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAX (IICTIH MUTAHHUSA );

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh U WHTEPIPETHUPOBaTh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOWM HH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTHYECKHEe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne Kour | IIpak | OJEeKTPOHHbIE
11/_ HaumeHoBaHue pa3jaesioB poJIb THYeC (undposbie)
- H TEM IIPOrpamMmabl Bcero HbBIE KHue oﬁpaaonaTe.Hbele
pador | pabort pecypcbl
bl bl
bubmmoreka HOK
1 buostorus kak Hayka 2 0.5 https://m.edsoo.ru/7f4
1c292
KuBele cHCTEMBI ® WUX bubmaorexa HOK
2 1 https://m.edsoo.ru/7f4
OpraHu3aIus 16292
KusznenesareabHOCTE BubmroTexa HOK
3 6 0.5 https://m.edsoo.ru/7f4
KJIETKHU
1c292
PasmHOXeHMe u bubnmmoreka IHOK
4 WHIUBUIyaIbHOE pa3BuUTHE | 5 1 https://m.edsoo.ru/7f4
OpraHU3MOB 1¢292
HacnenctBeHHOCTE u Bubmioreia HOK
5 8 0.5 2 https://m.edsoo.ru/7f4
W3MEHYUBOCTh OPraHU3MOB 16292
Cenexuusa OPraHu3MoOB Bubmioreia HOK
6 13 https://m.edsoo.ru/7f4
OCHOBBI OMOTEXHOJIOT U
1¢c292
bubnuoreka [HOK
7 PesepBHOE Bpems 1 https://m.edsoo.ru/7f4
1¢c292
XUMHAYECKUM COCTaB M bubmorexa HOK
8 8 0.5 1 https://m.edsoo.ru/7f4
CTPOCHHE KIICTKH 16292
OBILIEE KOJIMYECTBO 34 15 45
YACOB I10 ITPOT'PAMME ' '
11 KJIACC
KoauuecTBo yacoB
Ne Kour | Ilpak | JJIEKTPOHHBbIE
11/- HaumenoBaHue pasaeiioB PoJIb THYE (un¢posrbie)
I U TeM NMPOrpamMmbl Bcero | HbIe CKHe o0pa3oBaTejibHbIE
pador | pabo pecypchl
bl Thbl
bubnuoreka HOK
1 DBOMIOIMOHHAS OUOIOTUSI 9 1 https://m.edsoo.ru/7f41
cc74
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Bo3nukHOBeHUE u bubnnotexa HOK
2 9 0.5 https://m.edsoo.ru/7f41
pa3BUTHE )KU3HU Ha 3emiie
ccr74
bubnnoreka [HOK
3 PesepBHOE Bpems 1 0.5 https://m.edsoo.ru/7f41
ccr74
o T — u bubnuoteka [HOK
4 p 5 1 https://m.edsoo.ru/7f41
OKpY’KaroIas cpena
cc/74
CoobmecTa u bubnuoteka [HOK
5 m 9 1 https://m.edsoo.ru/7f41
IKOJIOTHYECKHUE CUCTEMBI
ccr74
bubmmoreka [HOK
6 PesepBHOE BpeMms 1 0.5 https://m.edsoo.ru/7f41
ccr74
OBIIEE KOJIMYECTBO 34 1 35
YACOB I10 [TPOI'PAMME '

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O
MMPOIIECCA
OBSA3ATEJBbHBIE YYUEBHBIE MATEPUAJIBI /151 YYEHHUKA
* buonorwus, 10 knace/ [Maceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marensctBo «IIpocBemieHues

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
buonorus (yrmyOnenHbsiii ypoBeHb): Peammszarnus tpeboBanmiit ®I'OC cpeanero ooOmiero

oOpazoBaHusi : wMertoauueckoe mnocobue g yuwmtens / [JLLA. ITlapmyruna, A.B.
OBunnHukoB, O.B. KomscuukoB, C.M. I'marones]; mon pen. JLA. Ilapmytunoin. — M.:
OI'BHY «MuCcTHTYT CTpaTeruu pa3BuTHs oOpazoBanus», 2023. — 154 c.: wn

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
UHTEPHET

1. http://school-collection.edu.ru - Enunas KOJUTCKIIHSI LHOP;
2. http://fcior.edu.ru/ - denepanbHbIi OaHK 30P;
3.https://biomolecula.ru/buomosniekyna - HaydHO-TIONMYJISAPHBIA — CAWT, TMOCBSIIEHHBIN
MOJICKYJIIDHBIM OCHOBaM COBPEMEHHOH OHOJIOTMH W MPaKTHYSCKHUM TMPUMEHEHHUSIM
HAY4YHBIX JOCTIKCHU B MEIUIITHE u OMOTEXHOJIOTHH.

4. http://biodat.ru/ Biodat - crnpaBouHO-UHPOPMAIIMOHHBIN pecypc MO OHOJOTUH U
9KOJIOTHH, & TAKIKE CHCTEMa COBMECTHOM pabOThI, TIO3BOJISONIAs B UHTEPAKTHBHOM PEKHME
pa3MecTHTh pe3ysbTaThl CBOMX UCCIIeIOBaHUIA u HaOIIOICHUIA.
5. http://lwww.darwinmuseum.ru/section/kollekcii Komneknuu JlapBuHOBCKOTO My3es -
netaibHas uHpOpMaius 00 OKCIOHATaX KPYIMHEWIIEro OHONOTMYECKOro  My3esl.
6. https://sbio.info/TIpoext «Bcsi Ouomorus» - HaydHO-0Opa30BaTENbHBI MPOEKT,
MOCBSIICHHBIH Ouosoruu u POJCTBEHHBIM HayKaM.
7. https://interneturok.ru/interneturok.ru - oTKpeITEIE YPOKH 1O BCEM MpPEAMETaM IIKOJIbHON



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

OpOrpaMMbI, COJEPIKAT TECThI, TPEHAKEPbl W KOHCICKTHL. YUYHTENb HAWJET TOTOBBIC
Marepuaibl Ui YpOKa, MOXET IMOCIyIIaTh BHICOJNCKIIMU IO JETCKOH ICHXOJIOTHH.
8. Youtube-xanan Drofapublishing - apxuB BeOMHapoB aBTOPOB y4EOHHMKOB, YYEHBIX,
[pero/iaBarelici, y4IUTeIeH-IPAKTHKOB, OTKPBITHIC YPOKH, HHTEPBBIO C BEAYIIUMH
CIIeUAINCTAMH.



«CornacoBaHo»
3amecturens aupekropa no YBP

HN.B.Ilpynakosa

«30» aBrycra 2024 rona

Kpacnonapckuii kpaii /IluHckoi pailoH cranuna /{unckas

MAQOY MO [Hunckoii paiion COIL Nel umenu Typkuna A.A.

KAJIEHJIAPHO-TEMATHUYECKOE ITJTAHUPOBAHUE
1o Ouoaoruu

Kmace 10

Vyuntenas bnaxkenko C.A.

KoaunuecTBo yacoB: Bcero 34 vaca; B Henelro 1 yac.

[InanupoBanue cocraBieHo Ha O6a3ze Paboueit mporpammsl (ID 663177) yaeOHoro nmpeamera
«buonorus. ba3oBeiii ypoBeHb» s oOyuarommxcs 10 — 11 kmaccoB, yTBEp)KIESHHOMH
pelenreM negarorunyeckoro copera ot 28.08.2023 r., mpotokost Nel

B coorBercTBuH ¢ 00HOBIEHHEIME PT'OC COO

YueOnuk: buonorus, 10 kiacc: 6a30Bblil yposens/Ilaceunuk B.B., Kamenckuit A.A., PyOros
AM. u gpyrue /Ilox pen. Ilaceunuka B.B., AxumonepHoe oOmectBo «M31aTenbCTBO
«[Ipocsemenue» 2019.



MNOYPOUYHOE INVTAHUPOBAHMUE

10 KJIACC
KoanuecTBo 4acoB
Ne Kont | Tpak | p.., 3;;)!«1[::::5!@:
Tema ypoka Bcer Poab - THHe H3yYeH mep
n/ HBIE ckme | o0pa3zoBaTe/bHbIE
I o paﬁo paﬁo pecypchbl
ThI ThI
Tema 1: buoJiorusi Kak Hayka. 2 yaca
bubmunoreka  IJOK
https://m.edso0.ru/86
1 buonorus B cucteme Hayk 1 3e6122
https://m.edso0.ru/86
3e632a
Meroasl mO3HAHUA KUBOH
npuponsl.  IIpakTuueckas
pabora No 1 bubmuoreka  [HOK
2 «Hcmonp3oBaHme 1 0.5 https://m.eds00.ru/86
pa3IMYHBIX METOAOB TP 3e6122
HM3Y4YEHUH OHOJIOIMYECKUX
00BEKTOBY
Tema 2. JKuBble cHCTEeMBbI H HX Opranu3amusi. 1 yac
buonornyeckue cucTemsl bubmmorexa  OK
3 ’ 1 https://m.edso0.ru/86
MIPOIIECCHI M X U3yUeHUE 366564
Tema 3. XumMu4eckuii COCTaB M CTpPOeHH e KJIETKH. 8 4acoB.
XUMUYECKHUH COCTaB bubmmoreka  IJOK
4 KJICTKH. Bona nl 1 0.5 https://m.edso0.ru/86
MHUHEpPAaJIbHBIE COIH 3e674e
benkn. CocraB u cTpocHHNE bubmmorexa  HOK
5 6em<0]‘3 p 1 https://m.edso0.ru/86
3e6b72
DepMeHThI —
OMOJIOTHICCKIE
KaTaau3aTopBbl.
JlabopaTtopnas pabota Ne 1 bubmuoreka  LIOK
6 «3yuenue 1 0.5 https://m.eds00.ru/86
KaTaJINTHIECKOM 3e6b72
aKTUBHOCTH  (pEpPMEHTOB
(Ha mpumepe aMUIIA3bl WK
KaTaasbl)»
bubmmoreka  [JOK
7 Vrnesonsl. JInnuasl 1 https://m.edso0.ru/86
3e6870
HyxiienHoBbIE ~ KHCIOTHI bubmorexa  HOK
8 A%Ig ' 1 https://m.edso0.ru/86
3e6d5c
HUctopus u METOJbI bubmumoreka  LIOK
9 M3Y4EHUS KJIETKU. 1 https://m.edso0.ru/86
Kierounas teopust 3e6e88
10 Knerka kak 1enoctHas 1
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JKHBas CHCTEMa

Crpoenue
9YKapUOTUYECKOH KIICTKH.
JlabopaTtopHas pabota Ne 2

bubmnoreka  IJOK

;If;y;fme C;&ZZ};? https://m.edso0.ru/86
11 SKUBOTHBIX r EI6OB 1/; 1 0.5 366110
- ’ P o https://m.edso0.ru/86
p A 3e716¢
MI/IKpOCKOHOM Ha T'OTOBLIX
MHUKpoOIIperiapaTax " HX
OIUCAHHE)
Tema 4. JKn3HenessTeJbHOCTh KJIETKH. 6 4acoB
OOMeH  BelIeCTB  WJIH bubmorexa  LOK
12 1 https://m.edso0.ru/86
MeTa0oIN3M
3e766¢
bubmunoreka  IJOK
13 ®dorocurTe3. XeMOCHHTES 1 https://m.edso0.ru/86
3e7c98
bubmmoreka  IJOK
14 DHepreTuueckuii 0OMeH 1 0.5 https://m.edso0.ru/86
3e7aae
JKn3HeHHBIM IUKIT KJIETKH.
Jenenme kiaerku. MwuTos.
JlabopaTtopnas padora Ne 3 bubmmoreka  [JOK
15 «HabOmronenue wmuTo3a B 1 0.5 https://m.edso0.ru/86
KJIETKaX KOHYMKA KOpEIIKa 3e7dca
JTyKa Ha TOTOBBIX
MHKPOITPEITapaTax
Buocunres Oenka. Peakins bubmaorexa LOK
16 ’ & 1 https://m.edso0.ru/86
MaTPUIHOTO CHHTE3a 3796
bubmmoreka  IJOK
https://m.edso0.ru/86
Tpancnsamuss — OHOCHHTE3
3e796e bubmuoreka
17 Oenka. Heknerounslie 1 7I_IOK
(bopmb1 Ku3HH — BUPYCHI https://m.edso0.ru/86
3e7540
Tema 5. Pa3MHoOKeHMe U MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB. 5 4YacoB
bubmuoreka  IJOK
PODMLL S https://m.edso0.ru/86
18 0 FI;.HI/ISMOB P 1 3¢B106
P https://m.edso0.ru/86
3e831e
bubmmoreka  [HOK
19 Metios 1 https://m.edso0.ru/86
3e7f4a
OOpasoBaHue U pa3BUTHE bubmiorexa  HOK
20 o J'II)BBIX CTeTOK p 1 https://m.edso0.ru/86
or1o CTOK. 3e81b6
OrmogoTBOpEHHE. bubmuoreka  1IOK
21 JlaGoparopuast pabora Ne 4 | 1 0.5 https://m.eds00.ru/86

<(I/I3y‘-l CHHUC CTpOCHHA

3e81b6
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e81b6

TTOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKpOITperiapaTax
VMBI Ty aTbHOE bubmnoreka  I[JOK
22 1 https://m.edso0.ru/86
pa3BuUTHE OPraHU3MOB 368436
Tema 6. HacinencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB. 9 yacoB
leneruka — Hayka o bubmuoreka  LIOK
23 HACJIEICTBEHHOCTH U 1 https://m.edsoo.ru/86
H3MEHYHBOCTH 3e86f2
3aKOHOMEPHOCTH Bubmiorexa  JOK
24 HMaggglrI;]gaHm 1PH3HAKOB. 1 https://m.edso0.ru/86
PRAHOS 38878
CKpCIIMBaHUEC
JurubpuiHoe bubmoreka  IJOK
25 CKpCIIUBAHHC, 3axon 1 https://m.edso0.ru/86
HE3aBHCHUMOT0
3e89a4
HACJICJOBAHHS TPU3HAKOB
CrerieHHOE HaCTIeI0BaHIE
npu3HakoB. JlabopaTopHas
pabora Ne 5 «M3ydeHne
pe3yNbTaTOB bubmuoreka  [HOK
26 MOHOTHOPHIHOTO 4§ 1 0.5 https://m.eds00.ru/86
JTUTHOPUIHOTO 3e8c60
CKpEeIBaHUs y
Ipo30(UiIbI  Ha TOTOBBIX
MHUKpOIIperapaTax»
I'eneruka TmoJja. bubmmoreka  IJOK
27 HacnemoBanne mpu3HAKOB, 1 https://m.eds00.ru/86
CIICTUICHHBIX C ITOJIOM 3e8c60
N3MeH4YHnBOCTS.
Henacnencreennas
M3MEHYHBOCTD.
ga6opaTopHaﬂ ple:g;zngs bubmmoreka  [HOK
28 MO HKALIHONHOM 1 0.5 https://m.eds00.ru/86
3e8efe
M3MEHYHBOCTH,
ITOCTPOEHUE
BApHAIIIOHHOTO pAga W
BapuUalMOHHOW KPUBOW»
Hacnencreennas
M3MEHYHBOCTD. Bubmorexa  1JOK
29 JlaGopatopras pa60Tav Ne 1 0.5 https://m.eds00.ru/86
7. «AHamu3 wMyTauud y 3
e8efe
Ipo30uiibl  Ha TOTOBBIX
MUKpOITperiapaTax
;eHemKa 6qen0;51<2a bubmmoreka  [HOK
30 paxTirieciad pabora A2 = 1 0.5 https://m.eds00.ru/86
«CocraBieHre ¥ aHAIU3
3e8d78
POJIOCTIOBHBIX YETTOBEKAY.
31 PezepBHbIi YPOK. 1 05
O06o0menrie 1Mo TeMe



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

«Haca CACTBCHHOCTH nu
HU3MCHYUBOCTH
Opranu3MoB»

Tema 7. Cenexums opranu3moB. OcHOBbI O0MOTeXHOJIOTHM. 3 yaca

32

Cenekuusi Kak Hayka H
poIIece

1

bubmnoreka  IJOK
https://m.edsoo.ru/86
3e9214

33

Meroasl HW  JOCTHIKCHUS
CEJIEKI[MM  pacTeHUd U
XKUBOTHBIX. DKCKypcust Nel
«OcHOBHBIE METOOBI H
JOCTH)KEHUS CENeKITUU
pacTeHui W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO  CTaHIIHIO,
MIJIEMEHHYIO dbepmy,
COpPTOUCTIBITATENbHBIN
y4acTOK, B  TEIJIMYHOE
XO03SHMCTBO, J1a0OPaTOPHUIO
arpoOyHHBEPCHUTETA WA
HaYJIHOT'O IIEHTPA)».

bubmunoreka  IJOK
https://m.edsoo.ru/86
3e9214

34

buorexnomorus KaK
OTpaciib IPOU3BOACTBA

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e9336

OBIIEE

KOJIMYECTBO

YACOB I10 [TPOI'PAMME

34

1.5

4.5

JLp. -7

ILp.- 2
IKckypeuu - 1
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