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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEIECIICHHUS
MOJX0A0B K (popMupoBaHHMIO cojepxkaHus YydeOHoro mpeamera «buonorus» cocraBwin:
koHnenrtyanbable nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENeH, COJepKaHuUs,
pe3ynbpTaToB 0Oy4deHHs: U TpeOOBaHMH K YPOBHIO IOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00
O0MMX LEeNAX W NMPUHIMIAX, XapaKTEPHU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJOKEHUS O crienu(uke OHOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU J>KUBOW MPHUPOJBl M OOECIIEYCHHH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Omosioruu naét mpencTaBlIeHue o EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS M pa3BUTUs OOyJaromuxcs cpejacTBamMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJEpXKaHHEe, €ro CTPYKTYpY, paclpeieieHue Io
paszenaM W TeMaM, PEKOMEHAYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHUs y4eOHOTOo marepuana ¢
YI€TOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa3oBaTEeNLHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mporpamme 1o OHOJOTHHM TakKe YYUTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM W TPEJAMETHBIM pe3yiabTaTaM OOy4deHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOMN JEATEIHLHOCTH/Y4€OHBIX TEUCTBUI 00yJaIOmUXCs 10
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIii yPOBEHb) pealM30BaH MPUHITUII
MPEEMCTBEHHOCTH B HW3YYeHHH OHWOJIOTHH, Onarojaps dYeMy B HEH NpocMaTpUBaeTcs
HAIPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX OPUCHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIIUICHHS,
NPEJCTAaBICHUNA O 37J0pOBOM 00pa3e KH3HH W OCpeKHBIM OTHOIIEHHEM K OKpYXKaromei
npupoHoi cpene. [lodTomMy Hapsimy ¢ W3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpUH, a TaKKe
3HAaHUH O CTPOCHHH KHMBBIX CUCTEM PA3HOI'O PaHTa M CYNTHOCTH OCHOBHBIX MPOTECKAIOIIUX B HUX
MPOIIECCOB B MNpOrpaMMe MO OHOJIOTHH YIEJICHO BHUMAaHHE HCIOJIb30BAHUIO TOJTYYCHHBIX
3HAHUH B NOBCEHEBHOM JKU3HU ISl PEUICHHS NMPUKIIAJIHBIX 337124, B TOM YUCIIE: TPOPHIaAKTHKH
HACJICJICTBEHHBIX ~ 3a00JICBAaHWI  YEJIOBEKAa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHMS,
000CHOBaHHS 3KOJOTMYECKH 11eJIeCO00Pa3HOTO MOBEACHUS B OKPYXAKOIIEH MPUPOTHOU cpele,
aHaM3a BIIMSHUS XO3SWCTBCHHOW JESATEIBHOCTH 4YEJOBEKAa HA COCTOSIHUE NPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHUJICHHE BHUMaHUS K MPUKIAAHONW HAIMPaBICHHOCTH Y4eOHOTO
npeamera «BbUoIOTUs» MPOJTUKTOBAHO HEOOXOIUMOCTBIO 00CCIICUEHHS YCIOBUU JUTS PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYAIOIIUXCS CIMOCOOHOCTH agalmTHPOBATHCA K H3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (OpMUPOBaHUE y OOYYAIOUIUXCS MPEACTAaBIEHUN O HAyYHOW KapTUHE MHpa,
pacmupsieT ¥ 0060011aeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIMUNTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLUHU, CO3MAET YCIOBHUS IJIsA: TO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIBI,
¢dopmupoBaHusa (YHKIIMOHAIBHON TI'PaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3o0macHoro obpasza
KHU3HH, IKOJIOTHYECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHue OHONOTHSI UMEET TaKXkKe HJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3a[au CpelHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue



ouosorun obecrnieunBaer YCIOBUS JUISt (bopmMupoBaHHS UHTEJJIEKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CHOCOOCTBYET
MHTETpalui OWOJIOTUYECKUX 3HAHUN C MPEACTABICHUSIMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIe TOJI0KEHUS O MpeIHa3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcoOCTaBWIM OCHOBY Ul ONpPENENEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OTt0op conepxanust yueoHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOTO MOAX0J1a, B COOTBETCTBUM C KOTOPHIM O00Yydaroluecs JOJKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIE 11 (POPMUPOBAHUS OOIIEH KyIbTYpHI, OTPEACISIONINE
a/IcKBaTHOE TIIOBEJCHUE YEJOBEKa B OKpYXaroulell NpHpoaHOl cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHocTH. Oco00e MeCTO B 3TOM CHCTEME 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUs, KOTOpble CIyKaT OCHOBOM [uis  (QOpMHUpOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMIX JIMYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allMK OHOJIOrMUYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuaiga B IporpamMme Mo OHOoJIOTHUH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpOBHEBOM OpraHM3alMi W SBOJIONMHM. B CcOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTo npeamera «buosnorus» BblIeIeHbl CIEAYIOUIUE COAep)KaTeIbHbIe JIMHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUS», «KieTka kak Ouosiorndyeckas CUCTEMay,
«Opranusm Kak 6uosnoruyeckas cucreMa», «Cucrema 1 MHOrooOpa3zue OpraHu4ecKoro Mupay,
«OBOJIIOLIHA KUBOH MPUPOIBD», « IKOCUCTEMBI M IPUCYIUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
0oOy4aromUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi HBBIX CHCTEM
Pa3sHOro paHra u NpHOOpPETEeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB >KUBOM MPUPO/IbI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnue Lenau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3a1ay:

OCBOEHHME OOY4alOIIMMHUCSA CHUCTEMbl 3HaHUH O OHOJOTMYECKHX TEOpHsX, YYEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaX HAay4YHOIO IO3HAHUSA,
CTPOCHHUH, MHOI00OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIIMXCSI OTKPBITHSIX U COBPEMEHHBIX MCCIIEI0OBaHUAX B OMOJIOTHH;

¢dopmupoBaHue y oOOy4arolUMXCs IM03HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM HAy4HBIX B3IJISJIOB,
U U MIOAXO00B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpPraHU3allUu;

CTaHOBJIEHHME Y OOydaroummuxcsi oOmed KyabTypbl, (YHKIMOHAIBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATDH SIBICHHS OKPYXKAIOLIEro MUPA >KUBOW NMPHPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX MPU U3Yy4E€HUN OUOJIOTHH;

¢dopmMupoBaHue y OOYYaIOUIUXCS YMEHMH MIUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, Pa3BUTHUM COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTHA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHMBOHM MPUPOIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHHS K HEll, COOMIOACHUS STHUECKUX HOPM NPH MPOBEICHUH
OMOJIOTUYECKUX UCCIIEOBAHUM;

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



MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEIHEBHOMN KHM3HM JUISI OLIEHKU
MOCIIE/ICTBUI CBOCH AEATENBHOCTH IO OTHOIICHHIO K OKpYKarollel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 IeBaHUN.

B cucteme cpennero ooduero oopasosanus «buonorusy», nzydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS O0S3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW obOiacTu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

st uzyuenust OMoJIoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacoB: B 10 knacce — 34 yaca (1 yac B Hepemo), B 11 knacce — 34 yaca (1 yac B Hezento).



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
(hopMUpPOBaHUN COBPEMEHHOW HAYyYHOU KapTHUHBI Mupa. CucTemMa OHOIOTUYECKUX HAYK.

MeTo bl TO3HAHUS KUBOM MpHUPO bl (HAOII0AEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
KJ1acCU(pUKaus, MOJIeIUpOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPaKTH4YEeCKHE PadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHust Ouosioruu. OTivuMe KUBBIX
CUCTEM OT HEOPraHU4YEeCKOW MPUPOJIBI.

CpoiicTBa OwocucTeM M HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHncTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

O6opynoBanue: Moaens Mosekyisl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHYECKHE  3JIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHKpPO3JI€MEHThI. Boia 1 MuHepanbHbIE BEILIECTBA.

@yHKIMU BOJbI M MHUHEpAIbHBIX BeUIECTB B Kierke. llomnep:kaHue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoenune 6enkoB. AMMHOKUCIIOTEI — MOHOMEpHI OenkoB. HezameHnnmeie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpBI OEIKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMU OEIKOB.

®depmeHTbl — OHonoruyeckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduunocth. Kodepmentsl. Burtamunpl. Otmiauuuss  ¢QepMEHTOB  OT
HEOPraHMYECKUX KaTaIn3aToOPOB.

VYraeBoJipl: MOHOCaxapupl (TJII0K03a, prbo3a U Je30Kkcuprbdo3a), qucaxapuasl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJToi03a). buomorndyeckue (GyHKIUU
YTJIEBOJIOB.

Jiunuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [uapoduisHO-ruaApodoOHBIE
cBoiictBa. buonornueckue QpyHxuuu nunuaoB. CpaBHEHHE YIIeBOJOB, OCIKOB U JMIUAOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK u PHK. Hykieotuasl — MOHOMEPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynkmun PHK. Bugst PHK. AT®: crpoenue u
byHKIMH.

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

Krnetka kak nenocrHas >xuBas cucreMa. OOuue Npu3Haky KIETOK: 3aMKHYyTasl HapyKHas
MeMmOpana, mosekynbl JJHK kak reHeTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl KIETOK: dyKapHOTHYeCKass H mpokapuothdeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHIeCcKoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUECKOU KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOMN, J)KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, INIMKOKAJIUKC, UX (PYHKIHH.
[Inazmatuueckass MemOpaHa, e€ cBoiictBa M (QyHKuuu. llutomnazma u €€ opraHoujbl.
OnnomeMOpannbie opranoup! kietku: JIIC, annapat ['onabaxku, au3zocoMsl. [lomyaBToOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPHUH, IacTUibl. lIpomcxoxaeHre MHUTOXOHIAPUN M IUIACTH.
Buner nnactun. HememOpanHbie opraHouibl KJIETKH: pUOOCOMBI, KIIETOUHBIA EHTP, LIEHTPUOJIH,
PECHUUKH, KI'yTUKH. DyHKIIUU OpraHOuA0B KJIETKU. BKitoueHus.

SAnpo — perynstopHblil neHTp Ki1eTku. CTpoeHue aapa: saepHas 000J0uKa, KapuoIruia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«PacrpeneneHne XMUMUYECKUX DIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabmuna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Genka», «CTpoeHue MoJiekyisl Oenka», «CTtpoeHue GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynbl AT®y», «CTpoeHue 3yKapuoTHYECKON
KieTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHEe pacTUTENBbHOM KIeTKn», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHHE Aapa KIETKN», «YTIEBOABD, «JIumuasm.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, OOOpyHOBaHHE sl IPOBEAEHUS HaOIIOAEHU,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHabHBIX
KIIETOK.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHUECKOM aKTUBHOCTH (EPMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTauasbl)».

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

Tema 4. 7Ku3HeaeATeIbHOCTD KICTKH.

OOmeH BemiecTB, WM METa0OMU3M. ACCUMWISIUS (MJIaCTHUYECKU OOMEH) U
TUCCUMIIIALUSA (SHEpreTUYecKnii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTaboausma. Ponb
3aKOHOB COXPaHEHHMsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpOoHBIA U rereporpodHslii. Pors depmenToB B 00MeHe
BEIIECTB U MPEBPAILLEHNN SHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas Ha3pl ¢orocuHTeza. Peakmuu ¢dorocuHTesa.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS )KU3HM Ha 3emiie. BiausHue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CTIOCOOBI MOBBILICHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.



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

OuepreTuyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTanbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KuciopogHoe okucieHwe, WIM KJIETOYHOE JbpIXxaHue. OKHUCIUTENIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. [eHermyeckas wunpopmamms u JIHK. Peammzamus
reHeTuYecKoil MH@opmanuu B KieTke. ['eHeTnueckuil koa M ero cBoiicTBa. TpaHCKpunuus —
Matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Otanbl Tpancasinuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B GnocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3Hu — Bupycel. Hcropus oTkpeiTss Bupyco (. W.
NBanoBckuii). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIIa BUpycoB. bakrepuodaru. bonesnn
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBA€MbIE BUpycaMu. Bupyc nmMmmyHoaeguumra yeinoBexa

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIMS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I1€BaHUIM.
JdemoHncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupr w  cxembl: «Tunel  muranwmsy, «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oOMen», «Ximopormiact», «Potocunres», «Crpoenune JJHK», «Ctpoenune u
dbyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenmkay, «l'eHeTmyeckud  koma», «Bupycem»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: moaenu-ammmukanun «Yaoenue JIHK u tpanckpunuwms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHMe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii MK, WM >KU3HEHHBIM NHMKN Kietku. MHTepdasza m muto3. Ilporecchr,
npoTekaromue B uHTepdase. Permmkanums — peaknus marpuuHoro cuHTe3a JIHK. Crtpoenme
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapuUOTHUIl. JMIUTOMAHBIA W TAIUIOMAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiive Ha pasHbIX
CTaJAMSIX MUTO3a. BHOIOTMYecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buael  OGecrmolioro
Pa3MHOKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOoOpa3zoBaHUeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAUEHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECTIOIOTO.

Meiio3. Cragun wmeio3a. Ilpoueccsl, mpoucxopasmue Ha ctaausx meiosa. IloBenenue
xpoMocoMm B Mero3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 0Opa3oBaHMsl MOJOBBIX KIETOK Yy )KUBOTHBIX. [10JIOBBIE Kene3bl:
CeMEHHHUKU U sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT (CIepMaTo30u,
SIIeKIIeTKa) — crepmaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTpOEHUS SHIEKICTOK U
cnepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). DOMOpHOHANIbHOE pa3BUTHE (dMOpHOTEHE3).
Oranbel SMOPHOHATIBHOTO PA3BUTHUS Y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTPYJISIIHS,



opra"oreses. IloctamOpronaibHOE pa3BuTHE. THUINBI MOCTIMOPUOHAIBHOIO PA3BUTUSL: IPSIMOE,
HenpsMoe (IMYMHOYHOE). BrumsiHue cpeasl Ha pa3sBUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUSA: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOKEHHME pacTeHuW», «JleneHue KIeTKH
Oaktepuit», «CTpoeHHE IMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIETOUHBIN MUK,
«Permmukanua JITHK», «Mwutosy, «Meio3», «lIpamoe u Henpsmoe pa3Burue», «l'amerorenes y
MJICKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MUKpornpenaparbl «CrepMaTo30U/Ibl MIIEKOMUTAIOIIETOY,
«lifuexnerka miexkonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anminkanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble M IpaKTHYecKHe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaGmronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast padota Ne 4. «M3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pas3BuTus TeHETHMKH. Pojib nurosoruu u
SMOpHUOJIOTUY B CTAHOBJICHUH T'eHETHKHU. BKitag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETUYECKUd, MOJIEKYISPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. [ eHeTnyeckass CMMBOJIMKA, UCTIOJIb3yeMas B
CXE€MaX CKpEUIMBAHMII.

3aKOHOMEPHOCTH  HAcCJEAOBaHUS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHngenem.
MonorubpuaHoe cKpeluBanue. 3aKkoH eAMHO-00pa3usi THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacUIeIUIeHWs Npu3HakoB. [mmore3a uyuctoThl ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAaHUE.

JuruOpunHoe  CcKpelmiuBaHHe. 3aKOH HE3aBUCUMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreneTnvyeckre OCHOBBI IUTHOPHUIHOTO CKPEIIMBAHMS. AHAIM3UPYIOIIEe CKpPElIMBaHUE.
Hcnonb30BaHKe aHAIM3UPYIONIETO CKPEUIUBaHUS ISl OTIPeIeNIeHUs] TeHOTHUIIa OCOOH.

CuerieHHoe HacnefoBaHue npusHakoB. PaGora T. Moprana mno cuemjIeHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clerieHys TeHOB B pe3yibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEIEIEHUE M0JIa. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble OpraHu3Mbl. HacnmenoBaHue MNpU3HAKOB, CUEIUJIEHHBIX C
IOJIOM.

N3meHunBoCTh. BUIbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTHKAa MOAU(PHUKAIIMOHHON HM3MEHUHUBOCTH.
Bapuaunonnsiii pan u BapuanmonHas kpusas. Hopma peakuuu npusnaka. KonmyecTBeHHble U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBA MOIU(UKAIIMOHHON N3MEHYNBOCTH.

HacnencTBenHasi, i TreHOTHNHYECKAsl, U3MEHUYUBOCTh. KOMOMHATHUBHAS M3MEHYUBOCTD.
Meiio3 © T1O0JIOBOM TpollecC — OCHOBA KOMOMHAaTHMBHOW W3MEHYMBOCTU. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukanuss myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa U



NpUYUHBI MyTanuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEACTBEHHOU
n3MenurBocty H. Y. BaBunosa.

BHesiepHas Hacia€1CTBEHHOCTh U N3MEHUUBOCTbD.

I'eneruka uyenoBeka. Kapuortun dyenmoBexka. OCHOBHbIE METOJbl T'€HETUKHU YeEJIOBEKA:
TE€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETUUECKHM, OHOXUMHYECKUH, MOJEKYISIPHO-
reHeTnyeckuii. COBpEeMEHHOE OIpEJEeNIeHUe TIE€HOTHUIA: IIOJHON€HOMHOE CEKBEHHPOBAaHME,
TeHOTUITUPOBaHKE, B TOM umncie ¢ momoripio [IIP-ananm3a. HacnencrBenusie 3a0o0JieBaHUS
YelloBEeKa: TIeHHble 0oJie3HH, OOJIE3HH C HACJIEICTBEHHON  IPEeapacosioKEHHOCTHIO,
XpoMocoMHble OosiesHH. ComaTuueckue M TeHepaThBHble MyTanuu. CTBOJIOBBIE KJIETKH.
[IpuHUMnIB! 310pOBOrOo 00pas3a KU3HH, TUATHOCTUKHU, TPO(PUIAKTUKN U JICUEHUS F€HETHUECKUX
Oone3Hel. MeaMKo-reHeTHUeCKOe KOHCYJAbTUPOBAaHHE. 3HAUEHHWE MEAMUIIMHCKONW TE€HETHKU B
MPEeIOTBPALLIEHNH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoncTpaumnu:

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

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE M €r0 HUTOT€HETHYeCKas OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOTeHEeTUYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpunnoe ckpenuBanuey, «lLluTonornyeckue OCHOBBI AUTMOPUIHOIO CKPEIIUBAHUS,
«Meiio3», «B3auMoneicTBre auielbHbIX T€HOBY, «['€HeTuYecKkne KapThl pACTEHMI, )KUBOTHBIX
1 4YenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka U JKUBOTHBIX», «Bumel wu3MenunBoctn», «MoaudukannonHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTannoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojeiau-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemomnHoe
JOMHUHUpOBaHUe», «uruOpunnoe ckpemmuBaHue», «llepekpécT XpomMocoM», MHUKPOCKOI U
MuKpomnpenapat «/{po3oduia» (Hopma, Myrauuu (GopMbl KpbUILEB U OKpPAcKu Telna), repoapuil
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U JAUTHOPUIHOTO
CKpEeIMBAaHUS Y IpO30(HIIBI Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaboparopHas padota Ne 6. «M3yuenne MoauPHUKAIIMOHHON MU3MEHUHNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsiJia U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamu3z w™yrtanmuii y JOpo3ouibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M MpouecC. 3apoKICHUE CEIEKIMH U fomecTukanus. Yuenne H. W.
BaBuioBa 0 ImeHTpax MPOUCXOXKIEHUS U MHOrooOpaszusi KyIbTYpHBIX pacTeHuil. L[eHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIMU. MaccoBblii U WHAMBUAYAIbHBII OTOOPHI B CENEKIIUU
pacteHuil u kMBOTHBIX. OlLleHKa 3KcTepbepa. BIM3KkopoACTBEHHOE CKpeIUBaHUEe — WHOPHIMHT.
Uucras nuaus. CkpemmuBaHWe YUCTBIX JMHUWA. [etepo3uc, wnu THOpHAHAs CuHIA.
HepoactBenHoe ckpemuBanue — ayrOpuaunr. OtnanéHHas rulOpuauzanus U e€ yCHexH.
HckyccTBEHHBI MyTareHe3 M TMOJY4YEHHE IOJIUILIONI0B. JIOCTH)KEHMs CENEKLIUU PacTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IPOU3BOJACTBA. ['€HHas MH)KEHepus. OTambl CO3JaHMS
pexomOunantHot JIHK wu Tpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiIloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHU3MOB. OKOJOTMYECKME U ATHYeckue Impobiemsl. MO —
TF€HETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

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

Tabmuuper m cxembl: KapTa «LIeHTpBI NMPOUCXOXKICHHUS M MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoapl nomamHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHuil», «OTaanéHHas
rubpunmzamus», «Pabotel akamemuka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kimerounele KynbTypel M KIOHHpoBaHHUE», «KoHCTpynpoBaHHE M MEpPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IUIOJIOB M KOPHEIUIOAOB TUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble H MpaKTHYeCcKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEeJEKIIMH PACTEHUM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KVIIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[Ipennochliku BO3HMKHOBEHHUSI 3BOJIIOLMOHHOM TEOPUU. DBOJIIOIMOHHAS TEOpUS U €&
MecTo B OnoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUHU U APYTHX HAYK.

CunerenbctBa sBomonuu. [lageoHTosiornyeckue: MOCIEI0BATEIILHOCTh IOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIETOMHUCH, epexoanbie GpopMmbl. buoreorpaduueckue: cxoICTBO
U paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJCTBA U paszinuus SMOPHUOHOB PAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIE, PYIUMEHTAPHBIE OpraHbl,
aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYyTEeH Y BCEX OPraHU3MOB.

Opomionmonnas teopus Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS JapBUHHU3MA.
JIBuKyIue Cuiibl ABOJNIONHMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE MpHU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, Oopb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust somonun (CTD) u e€ 0CHOBHBIE TIOJIOKEHUSI.

MuxkposBosrorus. [lomynsius kak equHIIa BUAa U YBOTIOIUH.

JIBuxymue cuibl ((hakTopbl) 3BOJIONWK BHJIOB B Mpupoje. MyTallMoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsinoHHble BOMHBI W Apedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOOp — HampaBisionuii ¢aktop 3Boitonud. POpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar dBOMIONHUH. [IpuMeps! mpucnocoOieHnit
y opranuzmMoB. ApoMop(h03bl U UINO-aIaNTAIUH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpapuueckoe, IKOJIOTHUECKOE.



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

[IpoucxoxaeHue  OT  HECHEUUATM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpauuu:

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

Tabmuuer u cxembl: «Pa3BuThHe OpraHMdeckoro wMupa Ha 3emiiey, «3apOoJbIIu
MIO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «PopMbl OOppOBI 3a CYLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3ne copToB pacTeHui», «MHoroo0Opasue Mopon
KUBOTHBIX», «[Tomymsium, «MyTanuoHHas U3MEHUYUBOCTDY, «Apomop¢o3b1»,
«Unmoanantaum», «OOmas aereHepauus», «/Bwxyime cunbsl 3Bosonun», «Kapra-cxema
Mmapuipyra nyremectsus Y. [lapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCT
opranu3moBy, «l eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BUI000pa30BaHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THIIAMU OKpPAcKu, HabOP MII0I0B U
ceMsiH, KoJuteKuust «[Ipumepbl 3alUTHBIX TPUCTIOCOOIEHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOeHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuleKiusi «@POpMBI COXPAaHHOCTH HCKOIAaeMBbIX
KUBOTHBIX U pacTeHHil», Moaens anmumkanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTue mArymku», MuKpomnpenapar «Jpozoduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH Tea).

JlaGopaTopHble M IpaKTUYecKue padoTbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUUESCKOMY KPUTEPUIOY.

Jlabopatopunass pabota Ne 2. «OmnmcaHwe TNPHUCTIOCOOJICHHOCTH OpraHusMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

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

JloHay4yHble IpEACTaBICHUS O 3apOXKIACHUM XKU3HU. HayuHble runoTe3sl BOSHUKHOBEHHMS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCIepMHs. XUMHUYEcKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BELIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKICHUE
XUMUYECKOHN 3BoJronnK. HavanbHble 3Tanbl Ononoruveckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHHUKHOBEHHME MPOTOKIETKH. [lepBbie KIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX IPYII KHUBBIX OPTaHU3MOB.

PazBurne xu3num Ha 3emue no 3pam u nepuoaaMm. Karapxeid. Apxelickas
npoTeposoiickas 3pel. [lameo3oiickas spa w €€ mepuoaAbl: KeMOPUHCKHHA, OPIOBUKCKHH,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o30iicKkas 5pa 1 €€ IepUOAbl: TPHACOBBIN, IOPCKUH, METOBOM.

KaiiHo30licKas 9pa 1 €€ epuoIpl: ajJe0reHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapakTepucTuKa KiumaTa M TeoJOorHyeckux mnpoiieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLIMHU
pPaCTUTENBFHOTO U KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBIeHMeE,
pacuBeT U BBIMUPAHUE IPYII KUBbIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)K€HUe 3BOJIIOLMU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIBl OPraHU3MOB.

DOBOJIIOIMS  4YeJIOBEKa. AHTpPOINOJOTUsl KakK Hayka. Pa3BuTue mNpenCcTaBICHUNA O
IIPOUCXOXKICHUN YeIoBEeKa. MeToabl n3ydeHus aHTponorenesa. CxoAcTBa U pa3inyns 4yeloBeKa
U KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHUE YETOBEKA.



JBwxyme cuibl  (pakTopbl) aHTpomorenesa. HacnencTBeHHass HW3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYAa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTagUM U BETBU 3BOJIIOLUU YEJOBEKA: aBCTPAIONUTEKH, YUeloBeK yMenbli,
Yenosek mnpamoxoadamui, YenoBek HeaHaepranbckui, Yenosexk pasymubii. Haxonxu
HCKOIIA€MBIX OCTaTKOB, BpEMs CYILLECTBOBaHUS, 00JIACTh PAaCHpPOCTPaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HETrpo-
aBcTpajouHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJICTaBUTENIE YEIOBEYECKMX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuubl u cxembl: «Bo3uukHoBeHue CoHEUHON cHUCTeMbI», «Pa3BuTHE OpraHnuecKoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapumoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mMupa», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa Majl€OHTOJOTHYECKUX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6GopynoBanue: wmymspku — «lIpoucxokaenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTallblla, KDOMaHbOHIIA), CIACHKU WM M300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOMIEPHI, pyousia, ckpebdiia), TeOXpOHOJIOTHYECKasT TabIuIa,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PaCTEHUII.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

[Ipaktrueckas pabota Ne 1. «/3ydeHue UCKOIMMaeMbIX OCTaTKOB PAaCTEHUH M KUBOTHBIX B
KOJUIEKIIHSIX).

DKCKypcusi «IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI My3€eH ).

Tema 3. Opranusmbl H OKpPY:Kal0LIasi cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pa3fenbl AIKOJOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBAaHUM. DKOJIIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IyIIHas,  IOYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Okonorudeckue ¢aktopbl. Kraccuduxamus sxosnornueckux (GakTopoB: aOMOTHYECKUE,
OMoTHYeCKHe U aHTpornoreHHbIe. JlelicTBre IK0JIOTHYecKiX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  (GakTopel:  CBET, TeMIleparypa, BIaxHOCTb. DoTomneproau3M.
[IpucnocobaeHnss OpraHu3MoB K JEHCTBUIO aOMOTHYECKHUX (aKTOPOB. bruonoruueckue puTMel.

buotnueckne daktopbl. Buapl OHOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYpPEHIIUS,
XHUIHUYECTBO, CUMOMO3 U ero Gopmbl. [lapasuTusm, koomnepamus, MyTyaln3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIEOHWYECTBO). AMEHCAM3M, HEUTpanu3M. 3HaueHHEe OHOTHYECKHX
B3aUMO/ICHCTBUI 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XaApAKTEpPUCTUKU monyasuud. OCHOBHBIE MOKa3aTead MOMYJISLUN:
YUCJIEHHOCTb, IUJIOTHOCTh, POJAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YUCJICHHOCTH MOMYJISALUU U €€ Perysiiusl.

JdemoHcTpaumnu:

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



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTHU MOMYJISLUU
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

Jlaboparopras padora Ne 3. «Mopdomnorudeckne 0cOOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD).

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

[TpakTuaeckas padorta Ne 2. «[loac4ér MIOTHOCTH MOMYJISIIIAA PAa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl — OuOLl€HO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHas, Tpopudeckas (rumiesas). Bunpi-nomunanTsl. CBA31 B OMOLIEHO3E.

Dkojnorudeckre cucreMbl (3kocucremsl). [loHsTe 00 sKocucTeMe M OMOreoIeHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHHU
skocucteMbl. [lumeBbie mnenu u cetu. OCHOBHBIE MOKa3aTedM 3KOCHUCTEMBI: OHomacca,
MPOJIYKIMS. DKOJOTUYECKHE MUPaMUAbL: MPOAYKIUH, YHUCIEHHOCTH, Onomaccel. CBolicTBa
9KOCHCTEM: YCTOHYMBOCTb, caMOperynsauus, pazsutue. Cykueccusl.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. ODKOCUCTEMA XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCHCTEeMBbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

buopazHoobOpa3ue kak (akTop yCTOHYMBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanackoro o omocdepe. I'panHuiibl, coctaB u CTpyKTypa OHOCHEPHI.
Kupoe BemectBo u ero (ynknun. OcoOeHHOCTH OMochepbl Kak TIIOOAIBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHasi cBsi3b B Obuocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHUs B Onocdepe. I'modanpHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBanue Ipupoibl U yenoBedecTBa. CoxpaHeHre OHOpa3HOOOpas3usi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHANIBHOTO YIPABIIEHUS MPUPOTHBIMU PeCypcaMu U HX
ucrnoJib3oBanue. J{oCTikeHus: OMOIOTHH U OXpaHa MPUPO/IBI.

JdeMmoHcTpanum:

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

Tabmuuel u cxemsl: «llumessie nenu», «buoneHos: coctaB u cTpykrypay, «lIpupoansie
coobuiectBa», «llenn nurTaHus», «OKoJorMyeckas mnupamuia», «buochepa u yenoBek»,
«OJKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jjeca», «bunoneHos
BoJ0EMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACUCTBUS Ha TMPUPOIY»,
«BaxHelilue WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boma», «[louBa — BaxkHeimias
cocrasistonas ouocheps», «PakTopsl Aerpaganuu nouB», «[lapHukoBsii a3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arps3HeHus onochepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepsl», «KpyroBopoT yriepoga B O6uochepe»,
«KpyroBopot azoTa B IpUpOAE».

ObopynoBanue: MO/JIeJTb-aNTTIKALHS «Tunuunsle OMOLIEHO3BI», repbapuii
«PactutenbHple  coolmiecTBa», Kowiekuuu — «buoneno3», «Bpemutenu — BaxHEHIINX



CENIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M  SKUBOTHBIX,
IIPUHAUIeKAIME K Pa3HBIM 3KOJIOTMYECKUM I'pylIiaM ogHOTo Buaa, KpacHasa kaura Pocculickoin
denepanyu, n300paKeHIUsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



[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 CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3yabTaTOB OCBOCHUS MpenMeTa «bHOJOTHSY BBIICICHBI
CIIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCUMCKOM  TpaaaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEIPHOCTH U CaMOOTPENEICHUIO,
HaJu4YhMe MOTHBAIIMM K OOYYCHHIO OWMOJIOTHM, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
YOKICHHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH M UCTOPUYCCKHUX TPATUIUN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYalOUIUXCsl PYKOBOJICTBOBATHCS B
CBOCH  JEATCNLHOCTH  I[CHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTHYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTH )KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS Tpeamera «buosiorus» AOCTUraloTcs B €IUHCTBE
y4eOHOM U BOCHHUTATEIbHOU AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXEHHSI K 3aKOHY U IMPaBOMOPSAKY, YEJIOBEKY TpyJda U CTaplIeMy MOKOJIEHHIO, B3AaUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIGHHS K  KyJAbTypHOMY  HAClIEIUI0O W TPaIulusM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUupoJe U OKPYKarolen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TFOTOBHOCTb M CIOCOOHOCTH OOy4alOUINXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSAM POCCHICKOrOo  00IlecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITEIBHOCTH B IPOIECCE peaU3alli OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHON JAEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, yBa)XEHHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEILHOCTH MPH CO3JaHUH YU4EOHBIX MPOEKTOB,
pelieHny y4eOHBIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OUOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENATh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBATH B CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMU YOSKICHUSMU, KyAbTYPHBIMH [[EHHOCTSMH U COIUATBHBIM
MOJIOKEHHUEM;



FOTOBHOCTb K COTPYJHMYECTBY B IPOLECCE COBMECTHOTO BBHIIOJHEHUS Y4EOHBIX,
[I03HABATENIbHBIX M HCCIIEOBATENbCKUX 3aJad, YBAXKUTEJIBHOIO OTHOLICHMS K MHEHMIO
OTIIIOHEHTOB MPH 0OCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOM EATEIIBHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON I'PaXKTAHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBOKCHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH Iepes; PoInMHOM, ropmocTu 3a CBOM Kpai, CBOXO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K NPUPOJHOMY HACIECIUWI0O U TMaMITHUKAM TPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHUE
OMOJIOTUH, TOHUMAHUS 3HAYCHHST OMOJIOTUU B MIO3HAHUY 3aKOHOB MPUPOJIbI, B KU3HU Y€JIOBEKA U
COBPEMEHHOTO 00IIECTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHMUS;

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

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM PpOJUTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATUA LIEHHOCTEW CEMEHMHOMN KU3HHU B COOTBETCTBUU C TPAJULUAMH HapOJ0B
Poccnu;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

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

5) ¢u3uyeckoro BOCHHMTAHHMS, (POPMHPOBAHUA  KYJIbTYPbl 3I0POBbA W
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro o0pasa >KM3HH (30pOBOE MUTAHUE,
coOroieHre TUTHeHHYECKUX MPaBWII U HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHBHOCTb), OEpeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHHE I[IEHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO O€30MacHOI0
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MpPUBBIYEK (YIMOTPEOICHUS aTKOTOJs,
HapKOTHKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOII00ueE;

TOTOBHOCTH K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMUECKOW U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH M CAMOCTOSATEIHHO  BBITIOJNHATH  TaKyHO
NEeSITENbHOCTb;



MHTEpEC K pasIuuHbIM cepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymie mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIILIEHUE YPOBHS 3KOJOTMYECKOW KYyJIbTYphbl: NPUOOPETEHUE ONBITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /7151 OKpYXKAIOLIEH cpeabl;

OCO3HAaHHKE TJI00aJbHOI0 XapaKTepa SKOJIOrHUYECKUX MPOOJIeM U MMyTel UX pelIeHus;

CIIOCOOHOCTH MCMOJIb30BaTh NMpUOOpETaeMble MPU U3YUYEHUU OMOJIOTUU 3HAHUSA U YMEHUS
IIpU pelIeHuH MNpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOJIOIOJIB30BAHUEM (COOIIIO/IEHNE
MpaBWJI NOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepbl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIIMX BpeJ OKpYKAlolleld MNPUPOJHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOrO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYIbTYphI, OIBITA
NESITEIHOCTH  DKOJIOTUYECKOW HANpaBiICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
[M03HABATEIbHOM, KOMMYHHMKAaTUBHOW W COLMAJIbHOM ITPAaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM U OOILIECTBEHHOM MPaKTUKH, OCHOBAHHOIO Ha JAMajore KyJabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KyJIbTYphl KaK CPEJICTBA B3aUMOJICHCTBHS
MEXKy JIFOJIbMH U MIO3HAHUS MUPA;

MOHMMaHue crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHUsI 00 OKpYXKaIOLIeM
MUpEe Kak O €IMHCTBE MPHUPOJIblI, 4YeJoOBeKa U O0O0IIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpoOiieM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHH JAJISi COBPEMEHHOW IMBHIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHS Pa3BUTHUSI MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOaemMbl pa3BUTHSI YETIOBEUECTBA, MOUCKA MyTeH BBIXOJa U3 TI00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTHYECKUX 3HAHUU B LIEJISX MOBBIIMICHUS OO0IIeH
KYJIbTYPbl, €CTeCTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTH (PYHKIHOHAIHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4YaeMble 3HAHHUS JUIS aHain3a U OOBSCHEHHS SBIICHUMN
OKpYXXAIOIIEr0 MHpa M MPOMCXO/IIUX B HEM H3MEHEHUH, yMEHHE JenaTh 0OOCHOBAaHHbBIE
3aKJIIOUEHUs] Ha OCHOBE HAyYHBIX (DAaKTOB W HMEKOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO HCIMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS ISl peIleHUs
po0JieM B peaIbHBIX )KU3HEHHBIX CUTYAIUSX;



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

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpA30BAaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHHH 1O OHOJIOTMM B COOTBETCTBHHM C JKU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEIAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHS y4eOHOTro mpeamera «buosorus» BKIIOYAIOT:
3HaUMMbIe Ui (OPMHUPOBAHMS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCIIUIUIMHAPHBIE
(MexTpeMeTHbIE) OOIeHayYHbIE TTOHSATHUS, OTPAKAIONINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOLIECC, CHCTeMa, Hay4dHbId (PaKT, MPUHIUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEIOBaHNE, HAOMIOACHUE, M3MEpPEHUE, IKCIEPUMEHT U APYTHUX), YHUBEPCAIbHbBIC
yueOHbIe JecTBUS (TO3HABaTEIbHblE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIeUnBaONINe
dbopmupoBanne (HYHKIIMOHATLHONW TPAMOTHOCTH W COIMAIBHON KOMITIETCHIIMH OOYJaroIInXxcs,
CIIOCOOHOCTD 00yJaronuxcst HCIIOJIL30BaTh OCBOEHHBIE MEXTUCITUTUTHHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS W YHUBEpPCAIbHBIC Y4YEOHBIC ICHCTBUS B TIO3HABATEILHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHUS MPOrpaMMbl CpeaHEero ooiiero o6pazoBaHUs
JOJIKHBI OTPaXKaTh:

OBiageHHe YHHBePCAJIbHBIMH YUeOHBIMM MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeiicTBUA:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0OOIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHYECKUX
MOHATHH (BBIACATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU MOHATUIMU);

OTpEeNATh LEeIN JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YIbTATHI AEATEIHHOCTHU C TIOCTABICHHBIMU IIENISIMU;

WCIOJIb30BAaTh OHMOJOTHYECKUE MOHATHS Ui OOBsSCHEHUS (aKTOB M SABJICHUN >KHUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXJAeHHs (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEJCTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTax, a TaKke MPOTUBOPEUYUI pa3HOTO poja,
BBISIBIICHHBIX B Pa3NIMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH pelIeHUs MpoOIeMbl ¢ YIETOM aHaN3a UMEIOIIUXCS MaTepUuaIbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN AEITEIHbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PA0OTy B YCIOBHUSX pPEabHOTO, BHUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BBI€E HCCIEN0BATEILCKHE JeHCTBUA:



BIIJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOW JCSITETbHOCTH, HaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHMCKY METOJIOB
pEIICHUS MPAKTUIECKUX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JCSITEILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 U MPUMEHCHHUIO B YYCOHBIX CHUTYalUSX, B TOM YHCIE TIPU
CO3JaHUH YIEOHBIX U COIMATBLHBIX TIPOCKTOB;

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

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/Ja4M B 00pa30BATCIIEHON IEATCILHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISBIISAITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3WpPOBATh 3a7ady, BBIIBUTATH
TUTNOTe3y €€ peNICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelhCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IICJICHANIPABIICHHBIM MMOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBHUS B
poheCcCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B  [O3HABATCIbHYIO M IPAKTHYECKYIO  OOJIACTH
KU3ZHEJCSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrHHAIbHBIE IMOAXOAbl M PpEIIeHMs, CTABUTH
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ unopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(pOpMaNUu (TEKCTE y4eOHOro mnocodwus,
Hay4YHO-TIOMYJISIPHON JUTEepaType, OMOJIOTMYECKUX CIOBApAX M CHPABOYHUKAX, KOMITbIOTEPHBIX
0azax naHHbBIX, B MHTepHere), aHaIM3upoBaTh HHGOPMALIMIO PA3IWYHBIX BUIOB U (Popm
MIpe/ICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHble METOJbl MpHU IOUCKE U OoTOOope
O6uosnoruueckoi nHGopMaIuu, He0OOXOIUMOM JIIs BHIIIOJIHEHUS! y4eOHBIX 3a/1ad4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe€);

WCIOJIb30BaTh HAY4YHBIN $3bIK B KAuyeCTBE CpeJCTBa MHpH paboTe ¢ OMOJIOTHYECKOU
uHpopMalen: NPUMEHITh XUMUYECKUe, PU3NYECKUE U MaTeMaTHUeCKHUe 3HAKU U CUMBOJIHI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPY, MHCIOJB30BaTh M MPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIaJIeTh HABBIKAMHU pPACIO3HABaHMS W 3alUTHl  WHGOpMaIUH, HWHYOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€lCTBUSIMH:

1) o01enme:

OCYIIIECTBIISATh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCHUTEILHO BBIMIOJHEHHUS TpeUiaraeMod 3aJadyd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUI APYTHX YYACTHUKOB JHUAJIOTA WIIA JUCKYCCHUH ),



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOILICHMSA, TMOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI 1
BECTHU IIEPETOBOPBHI;

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

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

2) coBMecTHas 1eITeJIbHOCTD:

MMOHUMAaTh U MCHOJIb30BaTh NMPEUMYIIECTBA KOMAH/IHON W MHIUBUAYAJIbHON pabOThl MpHU
peleHny OMoJIoruYeckoi mpoodaemMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPHU PELICHUH yueOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeIbHOCTH, OPraHW30BBIBATH U KOOPAWHHUPOBATH
JNEUCTBUA TO €€ TOCTMKEHMIO: COCTAaBIAThH IUIAaH JACHCTBHM, paclpelessiTh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXJOT0 Y4aCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBBIE IPOEKTHI, OLICHMBATh UACH C IMO3WLUN HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B PANIMYHBIX CHUTYalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHE, ObITh MHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PEryJIATHBHBIMH ACHCTBUAMM:

1) camoopranu3anmsi:

UCIOJb30BaTh OWOJOTMYECKHE 3HAHUS Ui BBIABICHHMS HpoOIeM M UX pEIIeHUs B
AKHU3HEHHBIX M YYEOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M IOCTYIKaxX IO OTHOLIECHUIO K >KMBOW IPHUPOJE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKAOILINX;

CaMOCTOSITEJIbHO OCYILECTBJISATh IO3HABATENIBHYIO JIEATEIBHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYIUpPOBaTH COOCTBEHHBIE 3a7aud B OOPa30BaTEIbLHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBJISATh IJIAH PELICHUs MPOOIEeMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paclupATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOM 3pyIUIIMK B PAa3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISM;



BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICTMTEIBHBIX IPOIECCOB, MX PE3YJIHTATOB U OCHOBAHHM, NCIIOIH30BATh MPUEMBI peQIIECKCHH
JUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHMUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M IPYrux:

MIPUHUMATh ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTYMEHTBI IPYrUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJIOBeKa.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenmetHbie pe3ynpTaThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOECHMIO, HMHTEpHpETaluyd U NpeoOpa3oBaHUIO 3HAHWM, BH/JIBI
JESITeTbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyallusiX, a TakKe B peaJbHbIX >KU3HEHHBIX CUTYyallUiX, CBSA3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeIMEeTHbIE PEe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUeHUSI.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHHI O MecTe U POJU OWOJIOTMM B CHUCTEME HAaydyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JIJIsl PelleHuUs )KM3HEHHBIX 3a/1a4;

YMEHHE PAcKpbIBAaTh COJEPKaHHE OMOJOTMYECKUX TEPMUHOB U MOHSATHI: JKU3Hb, KIIETKA,
opraHusM, Merabosu3M (0OMEH BEIIeCTB W NPEBpAIlCHHE DHEPrUM), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJICHUE
(pertpotyKiusi), HaCJIEeICTBEHHOCTh, I3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OMOJIOTHYECKHe TeOopuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHasi,
LEHTpaJdbHas JOrMa MOJIEKYJsipHOW Oumosioruu), 3akoHbl (I. Mengens, T. Moprana, H. W.
BapuiioBa) u yueHus (0 EHTpax MHOTO0Opasus U MPOUCXOXKICHUS KyIbTypHBIX pacTteHuii H. U.
BasuiioBa), onpenenaTs rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJAAMH HAyYHOTO TMO3HAHHUS B OMOJOTMU: HAONIOIEHUE U OMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIEHHWH, OpraHuM3alus W MpOBeACHUE OHOJIOTHYECKOro
OKCIEPUMEHTA, BBIJBM)KCHHE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMHU
BETUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PE3YNbTAaTOB, HCIOIH30BAHHBIX HAYYHBIX TOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATH CYIIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAapHOT U DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHA BEIECTB U
IPEeBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO W JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHUS, PAa3MHOXKEHMS, WHIUBUIYAIILHOTO Pa3BUTHUS
OopraHu3Ma (OHTOI'€HE3);

yYMEHUE TPUMEHSATH MOJTy4yeHHbIE 3HaHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKHUX PEIIEHUH B MOBCETHEBHON )KU3HHU C 1I€IIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0pPOBbS U 3I0POBbS OKPYKAIOUIMX JIIOJCH, COONIONCHUS HOPM



IPaMOTHOTO TOBEJCHHUSI B OKPYKAIOUIEH MPHPOJHONW cpene, MOHMMaHHE HeoOXOAUMOCTU
WCTOJIb30BAHUS JIOCTIKEHUN COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH Ui PallMOHAIHHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEelIaTh 3JIEMEHTApHblE T'€HETHMUYECKHE 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 Ja00paTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHYECKH OILICHUBATh M HWHTEPIPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOM MHOpMaIMK, Hay4YHO-TOMY/SPHbIE MaTEepPUalIbl), STUUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE NUCbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMHQOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMerHbie pe3ynbTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPa’KaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe W POJM OHOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIlIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJIEPKaHNE OMOJOTHYECKUX TEPMUHOB U MOHATUN: BUJ, TOMYJISIUS,
reHoOH, SBOJIONMS, JBIKYIIHE CHIBl ((aKTOphl) HSBOJIONHMH, MPUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOTHMYecKue (AaKTOphl, HKOCHCTEMA, MPOJIYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIeNH MUTaHUs, SKOJOrMuecKas mupamMuia, OuoreoneHos, ouocdepa;

yMEHHME u3JlaraTb Ouosoruueckue Teopuu (dBojrounonHas teopus Y. JlapsuHa,
CUHTETHYECKasi TEOPHUS IBOJIIOIHNN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosonuu A. H. CeBepiioBa, yd4eHUs: O
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJaMH HAay4yHOTO IMO3HAaHUS B OMOJIOTMU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUN, OpraHu3alusi U MpPOBEACHHE OUOJIOTHMYECKOTO
OKCIEPUMEHTA, BBIIBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEAyEeMbIMU
BEITUYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PE3YJIbTAaTOB, HCIOJIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYECHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHUYECKUX 0OBEKTOB: BUIOB,
NOMYJSALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTI€OI[EHO30B M 3KOCHCTEM,
O0COOEHHOCTH  MPOLECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOTO  OTOODa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECUCTBHS 3KOJIOTMYECKHX (AKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B SIKOCHCTEMAax, aHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEM MECTHOCTH, KPYrOBOpOTa BEIIECTB MU OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE TPUMEHSTh MOJTy4YeHHbIE 3HAaHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIIEHUI B MOBCETHEBHOM JKHU3HU C 11E€JIbI0 00ecreueHHs
0€30IaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COOJIIOJCHHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKPY)KAIOLIeH MNpUPOJHONW cpene, MOHMMaHHE HeoOXOAUMOCTU



HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHHUE pellaTh >JIEeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTAaBIIATH CXEMbI IepeHoca
BEILIECTB U HEPIUH B IKOCUCTEMAX (LIETH MUTAHUSA);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKHE pabOTHI, COONIOIATh MpaBHia TpPU
paboTe ¢ yaeOHBIM U 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHME KPUTHUECKU OLIEHMBAaTb W HHTEPIPETUPOBATH HH(OpPMALMIO OHOJOTUYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOM HMH(oOpManM{, HAyYHO-NONMYJSPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
9KOJIOTMYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE NUCbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmorekxa [{OK
! bronorus kax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBple crcTeMBI M MX OpraHu3anus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKHU 8 1 Bubnuorexa LTOK
https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
4 AKH3HEACATELHOCTE KICTKH 6 https:/m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41¢c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmmorexa OK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 4




11 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOMOIHOHAAS bHONOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpy>KaroIias cpeaa 5 1 Bubnuorexa LTOK
P pyaiomas cpea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo006
000I111€CTBA U IKOJIOTUYECKUE CHCTEMBI 9 hitps://m.edsoo.ru/7f41ccT4
5 PesenBHOE Bhe ) bu6mmoreka [IOK
PBHOE BpeM https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TIPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnyecTBo yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
bubmmorekxa [{OK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl ITO3HAHUS )KUBOU
npuposl. [IpakTudeckas pabora
2 ng) lp«Il/IICHOJ'III))SOBaHI/Ie paSIJ)'II/I‘IHI:IX 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0OBEKTOB
3 buosnornyueckue cucTeMHl, | bu6mmoreka [IOK
MPOIIECCHI U UX MU3YyUEHHUE https://m.edsoo.ru/863e6564
4 XUMHAYECKHAH COCTaB KJIETKU. Boma 1 bu6mmoreka [JOK
Y MUHEpaJIbHBIE COJIA https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 6ei1KoB 1 bubmmorexa OK
https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bu6nuoreka [IOK
KaTAIUTUYECKOW aKTUBHOCTH https://m.edsoo.ru/863e6b72
(depMeHTOB (Ha MpuUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
! YrieBozeL. Jlurm et ! https://m.edsoo.ru/863e6870




bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bI U3y4EHHUS bubnuorexa [JOK
kietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xuBas
cucrema
CrtpoeHnue sykapuoTHYECKOU
kietku. JlaboparopHast padota Ne
2 «M3y4yenue CTpOeHHMS KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpETiapaTax u ux
OTIHICAHUE»
bu6mmoreka [IOK
12 OOMEH BELIECTB WIH META00IN3M hitps-//m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue kiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 0.5 bubnnoreka [JOK
«HabmrogeHne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKPOIIpenapaTax»
16 Buocunres O6enka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e¢796e
17 Tpancnsanus — 6rocuHTe3 Oenka bubnuorexa [IOK




https://m.eds00.ru/863e796¢e

13 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BHUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [{OK
19 ®opMBbl pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJIOBBIX
ki1eToK. OImI010TBOPEHHE.
Jlabopatopnast padota Ne 4 bubmuorexa [JOK
21 0.5
«3yueHne cTpoeHHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
2 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HacnenCTBeHHocyTKH u bubmmorexa [JOK
https://m.edsoo.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 an/I3HaK011:. MOHOFI/I6pI/II,[I[HOC bubmuorexa OK
https://m.edsoo.ru/863e8878
CKpeIllUBaHHE
UTUOPUIHOE CKPEIMBaHUE.
25 );[aKOH iefaBHCtho:; bubmiorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuerieHHOE HaclleJJOBaHHe
26 npusHakoB. JJaboparopHas pabora 0.5 bubamorexa [OK

Ne 5 «M3y4yenue pe3yapTaToB

https://m.edso0.ru/863e8c60




MOHOTHOPUHOTO U AUTUOPHIHOTO
CKpEUIMBaHUA y APO30(UIIBI HA
TFOTOBBIX MUKpPOIIpENapaTax»

I'enernka mona. HacnemoBanue bubmmorexa [{OK
27 1
MIPU3HAKOB, CLIETNIEHHBIX C [10JIOM https://m.edso0.ru/863e8c60
M3MeHuYnBOCTb.
HenacnenctBenHas N3MEHYHMBOCTb.
JlaGopaTtopnas paborta Ne 6.
28 I/I3y‘lIC)HI/IepMOJIIf(1)I/IKaHI/IOHHOI71 1 0.5 Bubnrorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psiaa 1
BapyallMOHHOW KPUBOW»
HacnencrBenHast ©3MEHYHUBOCTb.
JlabopaTtopnas pabota Ne 7. bubmuorexa [JOK
29 . 1 0.5
«AHaM3 MyTanui y Apo30Quisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
bu6mmoreka [JOK
30 Tenernica wenoseka ! https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011eHUE IO
31 TeMme «HaciaeacTBeHHOCTE U 1
M3MEHYUBOCTh OPraHU3MOBY
32 Cenekuus Kak HayKa M IIpoLece 1 bubmmorexa [JOK
https://m.edsoo.ru/863e¢9214
33 MeToabl ¥ JOCTHKEHUSI CEJIEKIIUU | bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak oTpacib | bu6nuoreka [IOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4




[TPOTPAMME




11 KJIACC

KoaudecTBO 4acos

DJIeKTpOHHbIe HU(poBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pasBuths npeacTaBiaeHUun | bubnuorexa [JOK
00 »BOTIOIINN https://m.edso0.ru/863e¢9570
3 MukposBonronus 1 bubmorexa LIOK
https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak d7eMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2T0pHI;ﬂ pabora ;9 1 1 0.5 Bubnuorexa LIOK
https://m.eds00.1ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBmKyiue cuiibl (3JIeMEHTapHBIC 1 bubmuoreka [JOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrectBenHbIii 0TOOP B €10 GOPMBI 1 bubmmorexa OK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOIIONUN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas | 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
2 Hamnpasnenus u nyru | bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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




9 HeobOpaTumocTs 3BoMIONINN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yUCHUS
1 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emJiie https://m.edsoo.ru/863eaSab
Pa3BuTue )xu3HM Ha 3emMIie 1o pam bubnnorexa [JOK
12
Y TIepUOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
pPacTUTENHHOTO U JKHBOTHOTO MHPA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHHIA 1 )KUBOTHBIX B
KOJUTEKITHSIX»
CoBpeMeHHas cucrtema bubmuorexa [JOK
14
OpPraHUYECKOTO MUpPa https://m.edsoo.ru/863ea48e
15 OBOIIOMS YEJIOBEKA bu6mmoreka [JOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopshl) bubnuoreka [JOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
7 OcCHOBHBIE CTa/IUU IBOJIOLUU
YelnoBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnnoreka [JOK
ajanTalu 4ejIoBeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/863eb10e

obutanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCay

23 buoTtnueckue GakTopsl brbmmorexa HOK

https://m.edsoo.ru/863eb348

OKOJIOTHYECKUE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta

24 Ne 2 «IToacuét ImIOTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»

)5 Coo01ecTBa OPraHu3MoB — bubmuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

7 3KOCUCTEMBI. DKOJIOTUUECKHUE bubnuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupogHbIE DKOCUCTEMBI

29 AHTPOTIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinodanbHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK




ouocdepsr https://m.edsoo.ru/863ebd 16

32 YenosedecTBo B bnochepe 3emin 1

3 CocytiecTBoBaHUE MTPUPOIBI U | bubnuoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O000IICHNE

34 teMbl «Coo0I11ecTBa U 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 )5

[TPOI'PAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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