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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTMHM TEOPETHUYECKYIO OCHOBY JUIS OIPEICIICHUS
NOJX0A0B K (popMupoBaHHIO cojepxkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHnenrtyanpable nosioxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH IENEH, COIepKaHuUs,
pe3ynbpTaToB 0Oy4deHHss U TpeOOBaHHMK K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
O0MmMX LEeNAX W TMPUHIMIAX, XapaKTEPHU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEITHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJOKEHUS O crienu(uke OHOJIOTHH,
e¢ 3HAaYCHWU B TO3HAHWH >KMBOH MPHUPOJBI M OOECICYCHHH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmrectBa. CorlacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONIPEETICHBI OCHOBHBIE (DYHKIIMU TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS W PAa3BUTHsA OOy4aromMxcs cpeacTBamMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJEpXKAHHE, €ro CTPYKTYpY, pachpeieieHue Io
paszenaM W TeMaM, PEKOMEHAYeMYIO MOCIEeIOBATeIbHOCTh M3YYeHHUs] y4eOHOTO Marepuana ¢
YI€TOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaIOIINXCS.

B mporpamme 1o OHOJOTHHM TaKkKe YYUTHIBAIOTCS TPeOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOy4deHHS B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JEATEIHHOCTH/YICOHBIX NEHCTBHI 00YJarONIUXCs 0
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 0Opa30BaHuUs.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIii yPOBEHb) peaM30BaH MPUHITUII
MPEEMCTBEHHOCTH B HW3YYeHHH OHWOJIOTHH, Oiarojaps dYeMy B HEH NpoCMaTpUBaeTcCs
HANPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX OpPUCHTAIMH  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHS,
NPEJCTaBICHUN O 3J0pOBOM 00pa3e KH3HH W OCpeKHBIM OTHOIICHHEM K OKpYXaromen
npupoHoi cpene. [lodToMy Hapsimy ¢ U3ydeHHEM OOIIEOMONIOTMYECKHX TEOPHM, a TaKkKe
3HaHUH O CTPOCHHH KHMBBIX CUCTEM PA3HOTO PAHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B TpOrpaMMe 1O OHOJIOTMH YIEJICHO BHHUMAaHHE HCIOJb30BAHUIO TOJTYYCHHBIX
3HAHUH B MOBCEHEBHOM JKU3HU ISl PEIICHUS MPUKJIAIHBIX 3a/1a4, B TOM YHCIIE: TPOPHUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBAaHWI  YEJIOBEKAa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHWS,
000CHOBaHHS 3KOJOTMYECKH I11eJIeCO00Pa3HOTO MOBEACHUS B OKPYXAIOIIEH MPUPOIHOU cpele,
aHaM3a BIIMSHUS XO3SWCTBCHHOW JESITEIBHOCTH 4YEJIOBEKa Ha COCTOSIHUE IPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJIHOW HANPABJICHHOCTH Y4E€OHOTO
npeamera «BbUOIOTUsY MPOJTUKTOBAHO HEOOXOIUMOCTBIO 00CCIICUEHHS YCIOBUN JUTS PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYArOIIUXCS CHOCOOHOCTHU aJalTHPOBATHCS K M3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (OpMUPOBAHHE y OOYYAIOUIUXCS MPEACTABICHUN O HAyYHOW KapTUHE MUpa,
pacmupsieT ¥ 0060011aeT 3HaHUS O )KUBOW MPUPOAE, €€ OTIIMYUTENBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS IJisA: TO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBanusa (YHKIIMOHAIBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3o0macHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHume OHWONOTHSI UMEET TaKXkKe HJs pPEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3ydyenue



ouosorun obecrnieunBaer YCIOBUS JUISt dbopmupoBanus MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CIHOCOOCTBYET
MHTETpalui OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIe TOJI0KEHUS O MPpeIHA3HAYCHUN y4eOHOTO
npenMera «buosnorus» cocraBUIM OCHOBY Ui ONIpPENENIEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OTt0op conepxanust yueoHoro npeamera «bruosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIHMNA KyJIbTYpOCOOOPa3HOTO TMOAX0/a, B COOTBETCTBUH C KOTOPHIM OOYYArOIINECs JTOJKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIE 11 (POPMUPOBAHUS OOIIEH KyIbTYpPBI, OTPEACISIONINE
a/IecKBaTHOE TIIOBEJCHUE YEJ0OBEKa B OKpYXarollell NpHpoaHOil cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPaKTHUECKO# AesTenbHOocTH. Oco00e MECTO B 3TOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUS, KOTOpble CIyKaT OCHOBOM [yl  (QOpMHUpOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMX JTUYHOCTH, CIOCOOCTBYIOMIMX I'YMaHU3allM1 OMOJIOIrMYECKOro 00pa3oBaHusl.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuaiga B HporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTo npeamera «buosiorus» BbIJIENEHbI CleNYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO MO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm kak 6uosnoruyeckas cucreMa», «CucremMa 1 MHOrooOpa3zue OpraHu4ecKoro Mupay,
«OBOJIIOLINA KUBOU NPUPOJBD», « IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJICHHE
OoOy4aromUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi HBBIX CHCTEM
pa3sHOro paHra u MpUOOpEeTeHne yMEHHUH HCII0JIb30BaTh 3TU 3HAHMS JUIsl TPAMOTHBIX JICHCTBUH B
OTHOILIEHUH OOBEKTOB >KUBOM MPUPO/IbI U PEILIEHUs pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTiwkeHnue Leiau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcsl peLIeHUEM CIeAYIOUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CHCTEMbl 3HAaHUH O OMOJIOTUYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaX HAy4HOIO IO3HaHUS,
CTPOCHHUH, MHOIo00pa3sMu M OCOOEHHOCTSAX >KMBBIX CHCTEM pPa3sHOI'O YPOBHS OpraHU3alUM,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4arolUMXCs I03HABATENbHBIX, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HAyYHBIX B3IJISJIOB,
U U MOAXO0I0B K U3YYEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y OOydaroummxcsi oOmed KyabTypbl, (YHKIHMOHAIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBATDH SIBICHHS OKPYXKAIOLIEro MUPA >KUBOW MPHPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4EHUN OMOJIOTHH;

¢dbopmMupoBaHue y OOYy4arOIUXCS YMEHHUH WIUTIOCTPUPOBATH 3HAUEHUE OHOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, Pa3BUTHUM COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHA;

BOCIMTaHUE YOESKIEHHOCTH B BO3MOXKHOCTHM TIO3HAHHUS YEIOBEKOM >KHMBOM MPUPOIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] ITUYECKUX HOPM IIPH NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE NMPUOOPETEHHBIX 3HAHUNH W YMEHUH B TOBCEAHEBHOM >KM3HU JUIS OLIEHKU
MOCIIE/ICTBUI CBOCH MAEATENBHOCTH IO OTHOIICHHIO K OKpYKaromled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHHE U COONIOICHNE Mep TTPO(DUIAKTUKY 3a00JIeBaHUN.

B cucteme cpennero oobuero oopasosanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS O0S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00iacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jst uzyuenust OMoJIoruy Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kiacce — 34 yaca (1 gyac B Henento), B 11 kinacce — 34 gaca (1 yac B Hefeno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETHKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUY COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTUIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHHUE,
KJIacCHU(pUKaus, MOJIEIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PadOThI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl U MX OPraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHusi Ouosoruu. OTiauuMe MKUBBIX
CUCTEM OT HEOPraHU4YEeCKOU MPUPOIBI.

CpoiicTBa OwocucTeM H HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISLHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBI.

JdemoHncTpaumnu:

Tabmuubr 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKUM.  XHUMHMYECKHE  3JEMEHThl:  MaKpO3JIEMEHTHI,
MHKpPO3JeMEHThI. Bosia 1 MuHepanbHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B Kierke. llomnep:kaHue oCcMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoenune 6enkoB. AMMHOKUCIOTEI — MOHOMEpHI OenkoB. HezameHnnmeie
U 3aMEHHMMbIE aMHUHOKHUCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPhl OEIKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIKOB.

®depMmeHTbl — OHonoruyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIM ILEHTD,
cyoctpatHas crneuuduyHoctb. Kodepmentsl. Burtamunbel. Otimuus  (QepMeHTOB  OT
HEOPraHMYECKHUX KaTaIn3aToPOB.

VYraeBoJipl: MOHOCaxapupsl (TJIF0K03a, prubo3a U Je30Kkcupubdo3a), aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUToJ03a). buonorndyeckue QyHKIUU
YTJIEBOJIOB.

Junuasl:  TpUrauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruaApodoOHBIE
cBoiicTBa. buonornueckue QpyHxnuu nunuaoB. CpaBHEHHE YII€BOJOB, OSIKOB U JMIUAOB KaK
VCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxmmu PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYSHHS KIIETKH.

Knetka kak nenocrHas xuBas cucrema. OO1Iue Npu3HaKU KJIETOK: 3aMKHYTasl HapyKHasi
MeMmOpana, mosekynbl JJHK kak reHeTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl KIETOK: dyKapHOTHYeCKass H mpokapuothdeckas. OCOOCHHOCTH CTPOCHHS
poKapuoTHUeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, INIMKOKAJIUKC, UX (PYHKIHH.
[Inazmatuueckass MemOpaHa, e€ cBoiictBa M (QyHKuuu. llutomnazma u €€ opraHoujbl.
OnnomeMOpannblie opranouas! kietku: OIIC, annapat ['onpmxu, muzocoMsl. [lomyaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IacTUibl. lIpomcxoxaeHrne MHUTOXOHIPUN M IUIACTH.
Buner nnactun. HememOpanHbie opraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIA EHTP, LIEHTPUOJIH,
PECHUUKH, KI'yTUKH. DYyHKIIMN OpraHOUI0B KIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue sapa: siaepHas 000J04YKa, KapruoIuiasma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIiecTB B KJIETKE.

JdemoncTpaumnu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIsanu, M. llnelinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkuunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHne XMMUYECKUX IIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas TabauLa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunres Oenka», «CTpoeHne Monekyisl 6enkay, «CTpoeHue GpepMeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue monekynbl AT®Dy», «CTpoeHue 3yKapuoTHYECKON
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHMEe pacTUTENBbHOM KIeTKW», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKW», «YTIEBOAB, «JIMnuasm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OakTepHalbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «/M3ydyeHue KaTalUTH4YECKON aKTUBHOCTH (DepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KUBOTHBIX U
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWIANMS (MJIaCTHUECKUH OOMEH) u
JTUCCUMIIIALUSA (SHEpreTUYecKuii 00MeH) — IB€ CTOPOHBI €AMHOTO Ipolecca MeTaboausma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpoHBIA U rereporpodusiii. Ponb pepmenToB B 0OMeHe
BEIIECTB U MPEBPALLEHNUHN SJHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas Ha3pl ¢orocuHTe3a. Peaknuu ¢dorocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3a IS )KU3HU Ha 3emuie. BnusHue ycnosuii
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHS €r0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.



XeMocuHTe3. XEeMOCHHTE3Upyome OakTepuu. 3HAUYeHHWE XEMOCHHTE3a Ui KH3HU Ha
3emuie.

OuepreTuyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl SJHEpreThueckoro oomena. I'nmukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxucieHue, WM KJIE€TO4YHOE  JpixaHue. OKUCIUTENbHOE
dbochopummupoBanue. DPPEKTUBHOCTh IHEPTrETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. [eHermyeckas wuHpopmamms u JIHK. Peammzanus
reHeTuYecKoil uH@opmanuu B Kierke. ['eHeTHueckuil koJ U ero cBoicTBa. TpaHCKpUMIIMS —
Matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Otansl Tpancasiuuu. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3Hu — Bupycel. HWcropus oTkpeiTus Bupyco (. W.
NBanoBckuit). OcOOEHHOCTH CTPOEHHUS U )KU3HEHHOTO 1IMKIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBA€MbIE BUpycaMu. Bupyc nmMmmyHoaeguumra yeinoBexa

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIMS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUIA.
JdemoHcTpauunu:

[Toptpetsr: H. K. Konbros, JI. . UBanoscku, K. A. Tumupsszes.

Tabmuupt w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oOMeny», «Ximopormiact», «Potocunres», «Crpoenune JIHK», «Ctpoenune u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenkay, «leHermueckuii Kom», «Bupyce»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWla, Oaxrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yaoenne JIHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHE KIETKW», Moieb cTpykTypsl JTHK.

Tema 5. Pa3MHoXeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Kierounslii MK, WM >KU3HEHHBIM MK Kietku. MHTepdasza m muto3. Ilporecchr,
npoTekaromue B uHTepdase. Permmkanms — peakuus marpuuHoro cuHTe3a JHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOMTHBIM M TarUIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenue knetku — muto3. Cramuum mutosa. [lporecchl, mpoucxonsiiye Ha pa3HbIX
CTaIMsAX MHUTO3a. bronoruueckuii CMbICT MUTO3A.

[IporpamMmmupyemasi rubesnb KJISTKH — aromnTo3.

@opMBI  pa3MHOXKEHMsSI OpraHuM3MoB: Oecrojioe ¥ mojoBoe. Buael  Oecrolioro
Pa3MHOKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHHWE OPraHU3MOB, €r0 3HAUEHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECTOJIOTO.

Meiio3. Cragun wmeio3a. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BEIE jKeTe3bl:
CEMEHHHUKHU M sSU4HUKH. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
SMIIeKIIeTKa) — crepmaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHanbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbkl SMOPHOHATIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTPYIISIIHS,



opranorene3. [loctamOpuoHanbHOE pa3zBuTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTUS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiwsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUSA: CTPOCHUE CEMEHH, CTauu
pPa3BUTHSL

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOKEHHME pacTeHUun», «JlelleHne KIEeTKH
Oaktepuit», «CTpoeHHE IMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIETOUHBIN MUK,
«Permmukanua JITHK», «Mwutosy, «Meio3», «lIpamoe u Henpsmoe pa3Burue», «l'amerorenes y
MJICKOTIUTAIONINX U YesloBeKa», « OCHOBHBIE CTa NN OHTOT'€HE3a).

O6opynoBaHue: MHUKPOCKOI, MuKpomnpenaparbl «CrepMaTo30U/bl MIIEKOIUTAIOIIETOY,
«Sineknerka MiekonuTaroniero», «KapmoknHes B KJIETKaX KOpelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens meTadaznoil XpoMOCOMBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaGmrogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

Jlabopatopnast padota Ne 4. «M3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacjieacTBeHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. lMcropus pa3BuTug TreHETHMKH. Ponb uurosoruu u
SMOpHOJIOTUY B CTAHOBJICHUM T'eHeTHKHU. Bkiiag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, HUTOT€HETHYECKUd, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE FeHETHUECKUE MOHATHUS. ['eHeTnyeckasi CHMBOJIMKA, HCIIOIb3yeMasl B
CXE€MaX CKpEUIMBAHMII.

3aKOHOMEPHOCTH  HAcJEe[AOBaHUS  IPU3HAKOB, ycTaHOBIeHHble [.  MeHnaenem.
MonorubpuaHoe cKpeluBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacllelyieHus Npu3HakoB. [umore3a uyuctoThl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpeliMBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHOPHUIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIIEe CKpPElIMBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEUTUBAHUS 7S OTPEAeNICHUS TeHOTHIIa OCOOH.

CuerienHoe HacnefoBaHue npusHakoB. PaGora T. Moprana mno cuemjIeHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clernienus TeHOB B pe3yiibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEENIeHHE oJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble OpraHu3mbl. HacnmegoBaHue MNpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. BUIbI ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcleICTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOM W3MEHUYUBOCTH. XapaKTePUCTHKA MOIU(DUKAIMOHHOW HW3MEHYHBOCTH.
Bapuaunonnsiii pan u BapuainmonHas kpusas. Hopma peaknuu npusnaka. KommyecTBeHHble U
KaueCTBEHHbBIC MIPU3HAKU U X HOpMa peakiuu. CBoHcTBa MOIU(UKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, iy reHOTUNHYECKAs, U3MEHUMBOCTh. KOMOWHATHBHAS M3MEHUHUBOCTD.
Meiio3 u TMONOBOM TpoIleCC — OCHOBA KOMOMHATMBHOW WM3MEHUMBOCTH. MyTalMOHHAas
M3MEeHUMBOCTh. Kimaccudukanuss myrtanuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U



NpPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHUECKUX PSIZIOB B HACIEACTBEHHOM
n3MenunBocty H. Y. BaBuiiosa.

BHesiepHas Hacia€1CTBEHHOCTh U N3MEHUUBOCTbD.

I'eneruka uyenoBeka. Kapuortun dyenmoBexka. OCHOBHbIE METOJbl T'€HETUKHU YeEJIOBEKA:
TE€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETUUECKHM, OHOXUMHYECKUH, MOJEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIIpe/Ie]ICeHHEe TIEHOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHUE,
FeHOTHUIUPOBaHKME, B TOM umcie ¢ nomoibio [II[P-ananmuza. HaciencrBenHsie 3a0osieBaHMs
YelloBEeKa: TIeHHble 0oJie3HH, OOJIE3HH C HACJIEICTBEHHON  IPEeapacosioKEHHOCTHIO,
XpoMocoMHble ©Oosie3HH. ComaTuueckue M TeHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHUMnIB! 310pOBOrOo 00pas3a KU3HH, TUATHOCTUKHU, TPO(PUIAKTUKN U JICUEHUS F€HETHUECKUX
Oone3Hel. MeaMKo-reHeTHUeCKOe KOHCYJAbTUPOBAaHHE. 3HAUEHHWE MEAMUIIMHCKONW TE€HETHKU B
MIpeIOTBPAILEHNH U JICYEHUN TeHETUYECKUX 3a00JIeBaHN YeOBEKa.

JdemoncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckmii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE M €r0 HUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOreHeTHYecKkass OCHOBa», «3aKOH YHCTOTHI TraMmeT»,
«durubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI JAUTHOPUAHOTO CKPELIUBAHUSY,
«Meiio3», «B3auMoaeicTBre auieNbHbIX T€HOBY, « €HeTuYecKkne KapThl pACTEHHM, )KUBOTHBIX
1 4yenoBekay, «l'eHeTMka mona», «3aKOHOMEPHOCTH HACJIENOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapruoTunsl uyenoBeka U JKUBOTHBIX», «Buasl wu3mMeHuHBOCTHY, «MoaudukannoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTannoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Mojaeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemomnHoe
JOMHUHUpOBaHHe», «/urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpornpenapat «/{po3oduna» (Hopma, Myrauuu (GopMbl KpbUILEB U OKpPAcKu Telna), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoTbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U JUTUOPUIHOTO
CKpEIIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaboparopHas padota Ne 6. «M3yueHne MoauPHUKAIIMOHHON M3MEHUNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamu3z wmyrtamuii y Jpo30ouibl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M MpoLEcC. 3apoKICHUE CEIEKIMH U nomecTukanus. Yuenne H. W.
BaBuiioBa 0 ImeHTpax NpPOUCXOXKIEHUS M MHOrooOpasusi KylIbTYpPHBIX pacTeHuil. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIMU. MacCoBblii U WHAMBUAYAIbHBII OTOOPHI B CENEKIIUU
pacteHuil u )kMBOTHBIX. OlLleHKa 3KcTepbepa. BIM3kopoACTBEHHOE CKpeIUBaHUEe — WHOPHIMHT.
Uncras nunus. CkpemmBaHWe YWCTBIX JHUHUWA. ['erepo3uc, wunm TUOpUIHAS CHIIA.
HepoactBenHoe ckpemuBanue — ayrOpuausr. OtnanéHHas rulOpuauzanvs U e€ yCHexH.
HckyccTBEeHHBI MyTareHe3 M TMOJY4YEHHE IOJIUILIONI0B. JIOCTH)KEHHS CENEKLIUU PacTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpacib NpPOU3BOACTBA. ['€HHas HHXKEHepus. OTamnbl CO3AaHUA
pexomOunantHot JIHK wu Tpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIIBHOE pa3MHOKEHHE pacTeHu. KiloHMpoBaHME BBICOKONPOYKTUBHBIX
CEeNIbCKOXO3SCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mnpodnemer. MO —
F€HETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

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

Tabmuuper u cxembl: KapTa «LIeHTpBI NMPOUCXOXKICHHUS M MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoapl 1omMamIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmuka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kimerounele KynbTypel M KIOHHpoBaHHUE», «KoHCTpynpoBaHHE M MEpPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKM IUIOJOB UM KOPHEIUIOJOB JUKHX (OPM U KYJIbTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble H IpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJEKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIUIMYHOE
XO0351ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KVIIACC

Tema 1. IBo1rOMOHHASA OMOJIOTHS.

[Ipennochlik BO3HMKHOBEHHSI SBOJIIONMOHHOW TEOpUM. DBOJIIOIIMOHHAS TEOpUs U €€
MecTo B OnoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPHH HA Pa3BUTHE OUMOJIOTUU U APYTHX HAYK.

CunerenbctBa sBomonuu. [lageoHTosornyeckue: MOCIEI0BATEIILHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIeTOMUCH, epexoanbie Gpopmbl. buoreorpaduueckue: cxoacTBo
U paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpPHOJIOTMYECKHe: CXOJCTBA U Pazfiuuusg SMOPHUOHOB PAa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIE, PYIUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXHUMHYECKHUE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX MYyTEH Y BCEX OPraHU3MOB.

Opomiormonnas teopus Y. JlapBuna. Ilpeamochuiku BO3HHUKHOBEHHSI JapBHHHU3MA.
JIBuKyImue Cuiibl ABOMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE MpHU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeneséHHAas W3MEHYMBOCTb, OOphOa 3a CylllecTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBoonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U YBOTIOIUH.

JIBuxymue cuibl ((hakTopbl) 3BOJIONWK BHIIOB B Mpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomynsiinoHHble BONHBI W Apedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOOp — HampaBisionuii ¢axtop 3Boitonud. POpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTar IBOMONHUH. [IpuMeps! mpucnocoOneHnit
y opranuzmoB. ApoMop(}o3bl 1 UIHO0-aqaNTaLlUH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcCHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpapuueckoe, IKOJIOTHIECKOE.



MakpoaBomtorus. @opMbl 3BoIIOLUH: (pueTHYecKas, JUBEPreHTHas, KOHBEPreHTHas,
napaienbHasi. HeobparuMocTs 3BOTIONNH.

[IpoucxoxaeHue  OT  HECHEHHAIU3UPOBAHHBIX  MPEIKOB. [Tporpeccupyromast
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpauuu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBep1ios.

Tabmuuer u cxembl: «Pa3BuTue opraHmdeckoro wMmupa Ha 3emie», «3apoAblu
[I0O3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «PopMbl OOppOBI 3a CYLIECTBOBAHUEY,
«EctecTtBeHHBI  0TOODP», «MHOTroOOpazue copToB pacTeHui», «MHOTo0oOpasue mnopos
KUBOTHBIX», «[Tomymsium, «MyTanuoHHas U3MEHUYUBOCTDY, «Apomop¢o3b1»,
«Unnoanantaum», «OOmas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
Mapupyra nyremectsus Y. [lapsuna», «bopbba 3a cymiectBoBaHue», «lIprucrnocoOneHHOCTD
opranu3moBy, «l eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BUI000pa30BaAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, Ha0Op IUIOA0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX TPUCTIOCOOIEHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOeHKE TOJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpaduueckass kapta wMupa, KoJuleKIus «@POpPMbI COXPaHHOCTH MCKOMAeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanus «llepekpéct xpomMocomy, BIaKHbIE MpenapaThl
«Pa3Butue Hacexkomoroy», «PazBuTHe nArymku», MukpornpemnapaT «J/lposzoduna» (HOopMma,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TEa).

JlabopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJIOTHIESCKOMY KPUTEPHIO).

JlaGopatopnass pabota Ne 2. «OmmcaHue TNPHUCTOCOOJICHHOCTH OpraHm3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUU XKU3HU. HayuHble runore3sl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOHoOreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKICHUE
XUMHUYECKOH 3BommonuK. HauanbHble 3Tanbl Ouosiornyeckoit ssosmonuu. ['unoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKU U UX
3BOJIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazBurne xu3Hum Ha 3emie no 3pam u nepuoaaMm. Karapxeid. Apxelickas
npoTepo3oiickas 3pel. [lameosoiickas 3pa u €€ mepuoabl: KEeMOPUKWCKHH, OPIOBHKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3o30iicKkas opa 1 €€ epruoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30licKkas 9pa u €€ nepuoIpl: ajJeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapakTepucTuKa KiIMMaTa M TE€O0JIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBIeHMe,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)kK€Hue 3BOJoLUMU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIBl OPraHU3MOB.

DOBOJIIOIMSL  4YeJIOoBeKa. AHTpPOINOJOTUsl KakK Hayka. Pa3BuTue MNpeNCTaBICHUNA O
IIPOUCXOXKICHUN UeloBeKa. MeToabl 3yueHus: aHTponorenesa. CxoAcTBa U pa3inyus 4eJ0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHUE YETOBEKA.



JBwxyne cuisl  (pakTopbl) aHTponorene3a. HacnieiacTBeHHass WM3MEHYMBOCTh U
ecTeCTBEHHBIN 0TOOp. OOmIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYAA, MBIIIJICHHUE,
peub.

OcHOBHBIE CTagUU U BETBU HBOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UENOBEK yMEINbl,
Yenosek mnpamoxoadamuii, YenoBek HeaHaepranbckuil, Yenoek pasymHbii. Haxonku
HCKOIIA€MBIX OCTaTKOB, BpEMS CYLLECTBOBaHUS, 00JIACTh PAaCHpPOCTPaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BpOIEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouHas  (9PKBaTOpHallbHAas), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIE YEIOBEYECKMX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuupl u cxembl: «Bo3nukHoBeHne COMHEYHOM CHUCTEMBI», «Pa3BUTHE OpraHUYECKOTO
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHAaTOMHYECKHX YepT CTPOCHHUS
YeJloBEeKa U 4YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTMUECKHUX HaXO0JIO0K
MPEKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «YemoBeuecknue pach».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CICHKU WIN W300paKeHUS KaMEHHBIX OpyIuit
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOMIEPHI, pyousia, cKkpebdiia), TeOXpOHOJIOTHYECKasT TabIuIIa,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KHBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktrueckas padota Ne 1. «/3yueHue MCKOIMAaeMbIX OCTaTKOB PACTEHUN U YKHBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcusi «DBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAayYHBIA HIIN
KpaeBeIUECKUI MY3€H).

Tema 3. Opranusmbl H OKpY:Kal0Las cpeaa.

DKoJorusi Kak Hayka. 3ajauyd M pa3feiabl dIKOJOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBAaHUIN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO UeIOBEKa.

Cpenpl  oOuTaHWsl ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JyIIHas,  IOYBEHHas,
BHYTPHUOpPTraHU3MEHHAsI.

Okonorudeckue ¢axtopsl. Knaccuduxamnus sxosornueckux (GakTopoB: aOMOTHYECKHE,
OuoTHYecKre U aHTpororeHHbIe. JlelicTBrEe IKOIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbGuotuueckue  (QakTopel:  CBET, TeMIlepaTrypa, BIaxHOCTb. DoTorneproau3M.
[IpucnocobaeHunss OpraHu3MoB K JeHcTBHIO abuoTueckux pakTopoB. bruonoruueckre puTMbl.

buotnueckne ¢aktopbl. Buapl OHOTHYECKMX  B3aUMOJECHCTBUN:  KOHKYpPEHIIHS,
XHUIHAYECTBO, CUMOMO3 1 ero ¢Gopmbl. [lapasuTusm, koomneparus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OHUOTHUYECKUX
B3aUMO/ICHCTBUI 715 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasauud. OCHOBHBIE TOKa3aTelud MOMYJISALMH:
YUCJIEHHOCTb, IUJIOTHOCTh, POJAa€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpanus. JuHamuka
YUCJIIEHHOCTH MOMYJISALMH U €€ Perysiusi.

JdemoHcTpaumnu:

[Moptpetsr: A. T'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kapra «lIpupoansie 30Hb1 3eman», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «Mopdororudeckne 0COOEHHOCTH PACTCHHUI U3 PA3HBIX MECT
OOUTaHUSD).

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTaeckas padorta Ne 2. «[Toac4ér MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIAOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  Ouoneno3.  CTpykTypbl  OuOLleHO3a:  BUJOBAs,
MIPOCTpPaHCTBEHHas, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBA31M B OMOLIEHO3E.

Okojoruyeckre cucreMbl (3kocucremsel). [loHstue 06 skocucreMe UM OUOreOLEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTBHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMmbl. IlumeBbie menu u cetu. OCHOBHBIE MOKa3aTedM 3KOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. ODKOJOTUYECKHE MUPaMUAbL: MPOAYKIUH, YHUCIEHHOCTH, OuomMaccel. CBolicTBa
9KOCHUCTEM: YCTOMYMBOCTb, CAMOPEryIsiiusl, pazpurue. Cykieccus.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. ODKOCUCTEMA XBOWHOIO WIHU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPO3KOCUCTEMBL. YpOOsKOocHcTeMBbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopasznoobOpasue kak ¢akTtop ycToHuumBoCcTH dKOcHucTeM. CoxXpaHeHHE OHOJOTHUYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6mochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMochepbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE ILMKIBI AJIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPOTIOTCHHBIE M3MEHEHUS B Onocdepe. I modanpHbIe
AKOJIOTHUYECKUE MTPOOIIEMBI.

CocymiecTBoBaH#e IpUpoIbl U YenoBedecTBa. CoxpaHeHre OHOpa3HOOOpasusi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHANIBHOTO YIPABICHUS MPUPOAHBIMU PECypcamM U UX
ucrnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPO/IBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuel u cxemsl: «llumessie nenu», «buoneHos: coctaB u cTpykrypay, «lIpupoansie
coobmiectBa», «llenn nuTaHus», «Kojoruueckas nupamuaay, «buocdepa U uyersoBEK»,
«JKOCUCTeMa IIMPOKOJUCTBEHHOTO Jiecay, «DKocucTeMa XBOHHOro jeca», «buoreHos
BoJoEMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha TMPUPOIY»,
«BaxHeliue WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Bom», «llouBa — BaxkHeimias
cocrasisonas ouocheps», «PakTopsl Aerpaganuu No4B», «lapHuKoBsIi d3QdexT», «DakTopbl
PazmoaKTUBHOTO 3arps3HeHus 6rocgepbl», «Obmas cTpykrypa duocdeps», «Pacrnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopoT a3orta B IpHpOJIE.

Ob6opynoBanue: MO/IeJTb-aNTITIKALHS «Tunuuxsle OMOLIEHO3BI», repbapmii
«PactutenbHple  cooOmiecTBa», Kosuekuuu — «buoneno3», «BpemuTenu — BaxHEHIINX



CENIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M  SKUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBbIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro Buja, KpacHas kaura Poccuiickoin
®enepanyn, n300paXKeHHsI OXPAHIEMBIX BHJIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornmacno ®I'OC COO, ycraHaBnMBarOTCI TpeOOBaHHUA K pPE3ylbTaTaM OCBOCHUS
00y4aromuMuCs MPOrpaMM CpPEeIHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEAMETHBIM H
MNpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOCHHS TNpenMera «buoiorus» BbIAEIECHBI
CIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHUMCKOM  TpaxaaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEACIICHHUIO,
HaJu4YhMe MOTHUBAIIMM K OOYYCHHIO OWMOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
YOKICHUI JIMYHOCTH HA OCHOBE KITFOUCBBIX IEHHOCTEH M MCTOPHYCCKUX TPATUIMH Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYalONIUXCS PYKOBOJICTBOBATHCS B
CBOGH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBEIMH  yYCTAaHOBKaMH, TPHUCYIIUMU  CUCTEME
OMOJIOTMYECKOTO 00pa30BaHMs, HAJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTH )KU3HCHHBIC TUTAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «bHoNorus» IOCTHraloTCs B €IWHCTBE
y4eOHOM U BOCHHUTATEIbHOU AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTU3MA,
YBa)XEHHsI K 3aKOHY U IPaBOMOPSAKY, YETOBEKY TpyJa U CTapIIeMy MOKOJIEHHIO, B3aUMHOIO
yBaXEeHHs, OEpeKHOT0  OTHOIIEHHUA K  KyJAbTypHOMY  HAClIEIUI0O W TPaIulusM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii denepanuu, NpupoJIie U OKpYyKarollen cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoiaorusy NOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4arolIMXcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSAM POCCHIMCKOro  00IlecTBa,
paciupeHe >KU3HEHHOTO OIbITa U ONbITA ACSITEIbHOCTH B IPOLIECCE Peaan3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHOMN JAEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpakaaHCcKOTr0 BOCIIMTAHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaXK€HHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NEATENLHOCTH MPH CO3JaHUH YY€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTHYECKIX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO IMO3MIIMIO TIO OTHOIIGHHUIO K SIBICHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JICUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HBIMU YOSKIECHUSAMHU, KyIbTYPHBIMH [IEHHOCTSMH U COIUATBHBIM
MOJIOKEHHUEM;



FOTOBHOCTb K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
[I0O3HABATENIbHBIX M UCCIIEJOBATEIbCKUX 3aJad, YBAXXUTEIBHOIO OTHOLIEHMS K MHEHMIO
OTIIIOHEHTOB MPH 00CYXIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOM EATEIIBHOCTH;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON I'PaXKTAHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBOKCHUS K
CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTH Iepel PommHON, rophoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACJIECIUIO U MaMITHUKAM TPUPOJIbI,
noctuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOTO 00IIECTBA;

uaeiHast yoex1€HHOCTb, TOTOBHOCThD K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYUBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMENHOM U3HHU B COOTBETCTBUU C TPAJULUSAMH HapoOJ0B
Poccnu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIPA)KEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHMPOBAHUA  KYJIbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 06e30MmacHoro o0pasa >KM3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/I0POBbIO;

MOHMUMAaHWE [IEHHOCTH TPaBWJI WHAMBHUAYaJIbHOTO U KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOS,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTEpCTBa, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMUECKOW U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IUJIAHUPOBATH U  CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NEeSITENbHOCTb;



MHTEpEC K pasauuHbIM chepaM MpodecCHOHAIBHOM NEesATeTbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymie mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO MU CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€ec000pa3HOe OTHOIIEHHUE K IIPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYIBTYpBI: MPUOOpETEHHE OIBbITa IIAHWPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI 7151 OKpYXKaIOLIEH cpeapl;

OCO3HAaHHE TTI00aJbHOI0 XapaKTepa SKOJIOrHUYEeCKUX MPOOIeM U MMyTeH UX pelIeHUs ;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble MPU U3y4YEeHUN OMOJIOTHH 3HAHUS U YMEHUS
IIpU pEIIeHUH MNpoOJIEeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIO/IEHUE
MpaBWJI NOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUSTHE NEHCTBUM, NMPHUHOCSIIMX Bpea OKpYKarolled MpUPOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeInpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYIbTYpPbI, OIbITa
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHsS pPYKOBOJACTBOBATHCA HMH B
[T03HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpPMUPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM U OOILIECTBEHHOM MpPaKTUKH, OCHOBAHHOIO Ha JAMajore KyJabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPhl KaK CPEICTBA B3AUMOICUCTBUS
MEXKy JIFOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHUsI 00 OKpYXKaIOLIeM
MHpEe Kak O €IMHCTBE MpPHUPOJIbI, 4YelloBeKa U 00IliecTBa, B [O3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHH JAJISi COBPEMEHHOW IHMBHIIM3ALMU: OOECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSL MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaeMbl pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJAA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsieM U 00ecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIMOHATHLHOMY
MCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJYYEHUU OMOJIOTUYECKHX 3HAHWUU B LIENSX MOBBIIICHHS OO0IIen
KYJIbTYPbI, €CTECTBEHHO-HAY4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTH (PYHKIHMOHAIHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS Ui aHalIW3a W OOBSICHEHHS SIBICHUI
OKpYXAIOIIEr0 MHpa M MPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIFOUEHUs] Ha OCHOBE HAyYHBIX (DAaKTOB W HMEKOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OWOJIOTMYECKHUE 3HAHMS JUIS PELICHHS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOW NESTENbHOCTH, TOTOBHOCTh OCYIIECTBIISTH IMPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIBbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHHH 1O OHOJIOTMM B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHS y4eOHOTro mnpeamera «buosorus» BKIIOYAIOT:
3HaUMMble Ui (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXAUCIUIUTMHAPHBIC
(MexmpenMeTHbIe) OOIeHayYHbIE TTOHSITHUS, OTPAKAIONIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOIIECC, CHCTEMa, HAay4HBIH (aKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIECIOBaHNE, HAONIOACHUE, M3MEpPEHUE, IKCIEPUMEHT U APYTHUX), YHUBEPCAIbHbBIC
yueOHbIe JecTBUS (T10O3HABAaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIEeUnBaONINE
dhopmupoBanre (HYHKIIMOHATLHONW TPAaMOTHOCTH M COIMAIBHOW KOMMETEHIIMH OO0yJaronuxcs,
CIIOCOOHOCTh 00yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS W YHUBEpPCAIbHBIC Y4YeOHBIC ICHCTBUS B TIO3HABATEILHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHUS MPOrpPaMMBbI CpeAHero oOlmiero oOpa3oBaHHs
JOJIKHBI OTPAXKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJorHuecKue AeficTBHUs:

CaMOCTOSITENIBHO (POpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTMUECKOTO MBIILICHUS (aHaIN3a,
CUHTE3a, CpaBHEHHS, KiaccU(pUKaIMu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU HOHATUIMU);

OTIPENeNIATh LN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMH LIETSMU;

WCII0JIb30BaTh OHMOJOTHMYECKUE MOHATHS Uil OOBsSCHEHUS (aKTOB M SABICHUN >KHUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M NMPOTUBOPEUHUSI B pacCMATPUBAEMBIX SBJICHHIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEJCTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYUI pa3HOTO poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJOBHSIX pPEaTbHOTO, BHPTYaITbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBINLJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BBI€E HCCIEN0BATEILCKHE TeHCTBHA:



BIIQJICTh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKOW M MPOCKTHON JEATEIILHOCTH, HAaBBIKAMU
pasperieHus mpooeM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOUCKY METOJIOB
pEIICHUS MPAKTUIECKUX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JCSITEILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO W MPUMEHEHHUIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIN THIT MBIILJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHECH, KITFOUEBBIMU
MOHATHSAMH H METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBCHHBIC 3a/J1a4Ml B 00pa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISBIISATE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ peNICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelhCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPHH PEIICHHUS,

aHAIM3MPOBATh TIOJNYYCHHBIE B XOJIe PpEHICHHWS 3a7add  Pe3ylbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OIECHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IICJICHAIIPABIICHHBIM MMOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  T[03HABATEIBHYIDO W  MPaKTHYCCKyH0 oOnactu
KHU3HEJECSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUTHHAIbHBIE IMOAXOAbl M PpEHIeHMs, CTABUTH
poOIeMbl U 33/1a4H, IOMYCKaIOIUe albTEPHATUBHBIE PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHGpOpMalUu (TEKCTE y4eOHOro mnocodwus,
Hay4YHO-TIOMYJISIPHON JUTEepaType, OMOJIOTMYECKUX CIOBApAX M CHPAaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax naHHbBIX, B MHTepHere), aHanMM3UpoBaTh WHGOPMALMIO DPANUYHBIX BUIOB U (QOpM
MIpe/ICTaBJICHUS], KPUTUUECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHble METOJIbl MpHU IOUCKE U OoTOOope
Oouosnoruueckoi nHGopMaun, HeoOXOIUMOM IS BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHMS PA3IMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy TMpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmsbl, TaOIUIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeAcTBa HpH paboTe ¢ OMOJIOrHYEecKOn
uH(popMaluen: MPUMEHITh XUMUYECKUe, PU3NYECKUE U MaTeMaTHUeCKHUe 3HAKU U CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPy, MHCIOJB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIaJIeTh HAaBBIKAMU pACIIO3HABAHUA U 3alIUTHl  HMHPOpMAIMK, HWHOOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JA€lCTBUSIMH:

1) o01enme:

OCYIIIECTBIISITh KOMMYHUKAIIUUA BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBHIMIOJHEHHUS TIpeUlaraeMod 3aJadyd, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUH APYTUX YYACTHUKOB AUATIOTA I JUCKYCCHUH);



pacro3HaBaTh HeBepOaJlbHBIE CpEACTBA OOLIEHHS, IOHUMATh 3HAUYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI 1
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJICHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C MCIIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

MMOHUMAaTh M MCIOJB30BaTh MMPEUMYILECTBA KOMaHAHONW U MHIMBUIYaIbHOW pabOTHl Mpu
peleHny OMoJI0ru4eckoi npoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPHU PELICHUH Y4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACMCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUA TO €€ JOCTMKEHMIO: COCTAaBIATH IUIaH JACHCTBHH, paclpelessiTh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOTHI;

OIIEHMBATh KaYECTBO CBOErO BKJIAJAa U KaXJOro y4aCTHHKAa KOMaH[bl B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLICHMBATh WACH C IMO3MLUN HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE TIOBEIECHUE B PAIMYHBIX CHTYyalUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH J1CCTBUAMM:

1) camoopranu3anmsi:

UCIOJb30BaTh OWOJOTMYECKHE 3HAHUS Ui BBIABICHHMS NpoOlIeM M UX pElIeHUs B
KHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMU 1LI€JI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3JO0POBBIO U 310POBBIO
OKPYKAOINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh [O3HABATENIBHYIO JIEATENIBHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUpPOBaTH COOCTBEHHBIE 3a7ayll B 00pa30BaTENbHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIeMbl C YYETOM MMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paclMpATh paMK1 y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX NMPEANOUTECHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAThH (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pYAMIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISM;



BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICJMTEIBHBIX IPOIECCOB, MX PE3YJIHTATOB M OCHOBAHUH, UCIOIB30BaTh MPUEMBI pedIIeKCUI
IUIsL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHMUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE ce0SA M APYrux:

MIPUHUMATh ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYruX Ha OMINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynpTaThl 0cBoeHUs nporpaMMbl COO no G6uosoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBHII 1O OCBOECHMIO, HMHTEpHpETalud U NpeoOpa3oBaHUIO 3HAHWM, BH/JIBI
JESITeNbHOCTH MO MOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallusiX, a TakXe B pealbHbIX >KM3HEHHBIX CUTYyallUiX, CBS3aHHBIX C Ouojorueil. B
MporpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUeHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomnorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJIOTUHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUNUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIs peIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PAcKpbIBAaTh COJEPKaHUE OMOJOTMYECKUX TEPMUHOB U MOHSATHI: KU3Hb, KIIETKA,
opranu3M, Meraboiu3M (0OMEH BEIIeCTB W  NPEBpAIlCHHE HOHEPruM), TOMEOoCTa3
(camoperynsinusi), ypOBHEBash  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEIICHUE
(pertpolyK1us), HaCJIEeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OMOJIOTHYEeCKHe TeOopuH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHasi,
LEHTpaJdbHasi JOrMa MOJEKyJsipHOW Ouosoruu), 3akonbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yueHus (0 EHTpax MHOTO0Opasusi U MPOUCXOKACHUS KYIbTYPHBIX pacTenuit H. U.
BaBuiioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAyYHOTO IMO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U OINHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIEHHH, OpraHu3alus W MpOBEACHUE OHOJIOTHYECKOro
OKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PE3YNbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX TMOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIENIaTh BHIBOBI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE NIPU3HAKU BHPYCOB, KIETOK IPOKAPUOT M 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEeBpAIllEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PAa3MHOKEHNS, UHAUBUAYAJIbHOTO Pa3BUTH
opraHu3Ma (OHTOI'€HE3);

yMEHHUE TPUMEHSATH MOJTy4YeHHbIE 3HAaHUS i1 OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUUECKUX PELICHUH B MOBCEAHEBHOM KHU3HU C IENIbI0 00eCTIeYeHHS
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHUS HOPM



IPaMOTHOTO TOBEJCHHUSI B OKPYKAIOUIEH MPHPOJHONW cpene, MOHMMaHHE HeoOXOAUMOCTU
WCTIOJIb30BAHUS JIOCTHKEHUNA COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTUH /sl paliMOHAIBLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pellaTh 3JIEMEHTApHblE T'€HETHMYECKUE 3aJaud Ha MOHO- M JUrHOpuaHOe
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUIHOIO CKpELIMBaHUS
JUIS MIPE/ICKa3aHus Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE pabOTHI, COONIOIATh MpaBHia HpPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHHME KPUTHUECKU OLIEHWBATh U HHTEPIPETHUPOBATH HH(OPMALNIO OHOJIOTrHYECKOIO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM MHQOpMAaIMH, Hay4YHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE NUCbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 M3 HECKOJBbKMX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPa’KaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe W POJM OHOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIlIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOJOTUYECKIX TEPMUHOB U MOHSATHI: BU, MOMYJISIIHS,
reHoOH, SBOJIONUMS, JBIKYIIHE CHIBl ((aKTOphl) HSBOJIONHMH, MPUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOTHMYecKue (AKTOpPhl, HKOCHCTEMA, MPOJYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, OuoreoneHos, ouocdepa;

yMEHHME u3JlaraTb Ouosioruueckue Teopuu (dBojounonHas teopus Y. JlapsuHa,
CUHTETHYECKasi TEOPUS IBOJIIOLMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabIiieBoro cxoacrea K. M.
bapa, yepenoBanus riaBHBIX HampaBiieHH U mytei sBosonuu A. H. CeBepiioBa, yd4eHUs: O
o6uoctepe B. . Bepnaackoro), onpeneisTh rpaHULIb UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAAMHM HAyYHOTO IMO3HAHHUS B OMOJIOTMU: HAONIOIEHUE U OMHCAaHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBICHUW, OpPraHu3aluss U TMpPOBEACHHE OUOJIOTMYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXIY HCCIEeIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PE3YNIbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX IMOHATHUH,
TEOpHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYECHHBIX PE3YIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTHUECKUX OOBEKTOB: BUJIOB,
NOMYJSALUM, TNPOAYLIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOT€OI[EHO30B M 3KOCHCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOTO  OTOODa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECHCTBHS 3KOJIOTMYECKHX (AKTOPOB Ha
OpPraHMU3MBl, IEPEHOCA BEIIECTB U NTOTOKA YHEPTMH B 3KOCHCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB W OHMOr€OXMMHUYECKUX IMKJIOB B
ouocdepe;

YMEHUE TPUMEHSATH MOJTy4YeHHbIE 3HAaHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1IeIbI0 00eCTIeYeH s
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIIOJCHHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKPY)KaIOLIeH NpUPOJHONW cpene, MOHMMaHHE HeoOXOAMMOCTU



WCTIOJIb30BAHUS JOCTIKEHUM COBPEMEHHOM Ouosioruu Uit panroHaIBEHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh >JIeMEHTapHble OHOJOrMYECKHE 3aJaud, COCTABIIATH CXEMbI IEepeHoca
BEILIECTB U HEPTUH B IKOCUCTEMAX (LI€TH MUTAHUA);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTHYECKH OLICHMBATh W WHTEPIPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHMsA, BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3IUYHBIX HCTOYHUKOB (CpelncTBa
MaccoBoil WH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUalbl), pPacCMaTpUBaTh TIJI0OATbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IUCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 b 2 0.5
HOJIOTHA fkaK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U UX OpraHU3aIus 1 bubmorexa OK
P & https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 Bubnmorexa [IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HENIEATENLHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ UHAMBUYAJIbBHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 C) 0 9 1
BOMIOUHMORHA DHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5 1 bubmorexa OK
p pyzarott pelt https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo006
000111€CTBA U SKOJIOTUYECKHE CUCTEMBI 9 hitps+//m.edsoo.ru/ 741 ccT4
bu6mmoreka [IOK
> Peseparioe Bpewia 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero HU3y4YeHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 06.09.2023 https://m.edsoo.ru/863e6122

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

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

[IpakTnueckas padora Ne 1
bu6moreka [IOK

2 " 1 0.5
(VICHOILSOBANME PASTIHHHDIX 13.09.2023 | https://m.edsoo.ru/863e6122

METOJOB IIPU U3YyYEHUU
OMOJIOTHYECKUX OOBEKTOBY

3 buonoruueckue cuctemsbl, MPOLECCHI | bubmuorexa [IOK
U UX U3y4YEHHUE 20.09.2023 | https://m.edsoo.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boja u | bubmuorexa [JOK
MHHEpPaJIbHBIE COJIA 27.09.2023 | https://m.edsoo.ru/863e674¢e
bu6mmoreka [JOK
5 b .C 0 1
CHIGH. L-OCTAB I CTPOCHIE BEMKOD 04.10.2023 | https//m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
KaranuzaTtopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ’ 11.10.2023 | https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
7 v I 1
TICBOABL. THIHHIAN 18.10.2023 | https://m.eds00.ru/863¢6870
8 Hyxneunossie kucnotsel. AT® 1 Bubmmorexa LIOK

25.10.2023 | https://m.edsoo.ru/863e6d5¢c




I/ICTOpI/IH U MCTOABI U3YUCHUS

bu6mmoreka [JOK

? Kkietku. Knerounas reopus 08.11.2023 | https://m.edsoo.ru/863e6e88
10 KiteTka xak 1enoctHas xKuBast
cucrema 15.11.2023
Crpoenune s3ykapuoTUYECKOU
kietku. JlaboparopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6£f0
. 22.11.2023
OaxkTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEIiapaTax u ux
OTIMCaHUE
bu6moreka [IOK
12 OOMeH BEIECTB KIIH META00MH3M 29.11.2023 | https://m.edsoo.ru/863e766¢
bu6moreka [IOK
13 Potocrnres. Xemocuires 06.12.2023 | https://m.edso0o.ru/863e7c98
. bu6mmoreka [IOK
14 JHepreTiieckui 0omeH 13.12.2023 | https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KISTKU. [{enenue
KJIeTkH. MuTo3. JIaboparopHas BuGmiorexa LOK
15 padora Ne 3 «Habmioerne mutosa 8 0-5 20.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres Oenka. Peakims bubmuorexka [JOK
MaTPUYHOTO CUHTE3a 27.12.2023 | https://m.edsoo.ru/863e796e
bubnuoreka [JOK
17 Tpancnms — Guocuntes benka 10.01.2024 | https://m.edsoo.ru/863e796¢e
13 Hexnerounsie hopMbl )KU3HU — bu6nuoreka [IOK
BUPYCBI 17.01.2024 | https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB 24.01.2024 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bu6mmoreka [JOK

20 Meitos 31.01.2024 | https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.

o1 Jlaboparopuas padota Ne 4 0.5 bubnmoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' 07.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEIiapaTax»

NupuBunyansHOE pa3BUTHE
22 OpFaHI/I?,M}(I)B. TeCT(I))BLH?I KOHTPOJIb 0.5 brbmmorexa [TOK
. 14.02.2024 | https://m.edsoo.ru/863e8436
3HAHHH

3 I'enetnka — Hayka o bubmuorexa [JOK
HAaCJIEACTBEHHOCTH U N3MEHUYNBOCTH 21.02.2024 | https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACTIEOBAHUS

24 pu3HakoB. MoHOTHOpUIHOE bubnmorexa [JOK

28.02.2024 | https://m.edsoo.ru/863e8878

CKpelllBaHHe

UTUOpUIHOE CKpELMBaHuE. 3aKOH
25 fe?;aBI/II:)I/IiIOFO H;)CJ'IHGI,I[OBaHI/IH bubmmorexa IOK

06.03.2024 | https://m.edsoo.ru/863e89a4

MIPU3HAKOB

CueruieHHOE HaclleJJOBaHHUE

npusHakoB. JlabopaTtopHas pabora

26 Ne 5 «M3y4yenue pe3ynpraToB 0.5 bubnuoreka [IOK
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO 13.03.2024 | https://m.edsoo.ru/863e8c60
CKpEILUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'eneTuka nmona. HacaemoBanue bu6mmoreka [JOK
MPU3HAKOB, CLUEIUICHHBIX C IT0JIOM 20.03.2024 | https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrenHas

)3 M3MEH4YMBOCTb. JlabopaTtopHas 0.5 bubnuorexa [IOK
pabota Ne 6. Uzyuenue 03.04.2024 | https://m.edsoo.ru/863e8efe

MOHH(pHKaHHOHHOﬁ U3MCHYMBOCTH,




IIOCTPOCHUE BApUALIMOHHOTO psfa U
BAPUALIMOHHON KPUBON»

HacnenctBeHHnast H3MEHUYHUBOCTD.

Jlaboparopuas pabora Ne 7. bubnmoreka [JOK
29 . 1 0.5
«AHaIM3 MyTayi y qpo30QHiIsl HA 10.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIPETIapaTax»
bubmmorexa [{OK
30 Peneritia uenopexa ! 17.04.2024 | https://m.edsoo.ru/863e8d78
Pesepubriit ypok. O60011eHUE TTIO
31 teme «HacneacTBeHHOCTD U | 0.5
M3MEHYUBOCTb OPraHU3MOB) 24.04.2024
TecToBBIN KOHTPOJIb 3HAHUN
32 Ceneknus Kak HayKa v IIPOLIECC 1 bubmmorexa [OK
08.05.2024 | https://m.edsoo.ru/863e9214
3 MeTobl 1 JOCTHXKEHUS CETICKIIUT | bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX 15.05.2024 |  https://m.edsoo.ru/863e9214
34 buoTexHosiorus kak oTpacib | bubnuoreka [IOK
NIPOU3BOJCTBA 22.05.2024 | https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 | 4

I[TIPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpopnrre | [paxrireciie H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOLUS U METObI €€ U3YyUEHHUSI 1 brmmorexa [TOK
https://m.edsoo.ru/863ea20e
) Hcropus pasBuThs NpeacTaBiIeHUN 1 bubnuoreka [IOK
00 »BOTIOIIN https://m.eds00.1u/863e¢9570
bu6moreka [IOK
3 Muipooomows ! https://m.edsoo.ru/863e9cle
[omynsius kak sJieMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJTIOIUH.
4 JlabopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKTOpBI) SBOJIOLIUH https://m.edsoo.ru/863e9da4
6 EcrectBenHbIit 0TOOP B €10 (GOPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbrathl 3BOIIONMN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas | 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa
g Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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




9 HeobOpaTumocTs 3BoIIONINN
10 Ucropus xu3nu Ha 3emiie 1 METO bl
€€ N3y4eHUS
1 ['mnoTre3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3eMIie 1o Ipam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacTUTENHHOTO U JKHBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yueHne UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIHASIX»
14 CoBpeMeHHas cuctema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6nmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padora Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubnrorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCay
bubmmoreka [IOK
23 broTitiecKite $aKTOpb! https://m.edsoo.ru/863eb348
OKOJIOTUYECKUE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «IToacuét IIOTHOCTH 0.5
MOMYJISILUM pa3HbIX BUIOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MoB — bubnuoreka [IOK
OHOILIEHO03 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupogHbIE DKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rinodanbHas bu6nuoreka [IOK
JKOCHCTEMA 3EeMJIH https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYILLIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 YenoseuecTBo B Ouochepe 3emin 1
13 CocytiecTBoBaHUE MTPUPOIBI U | bubnuorexa [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01ecTBa U 3KOJIOTHICCKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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