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IHHOACHUTEJBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMBbI MO OHOIOTHH TEOPETUIECKYIO OCHOBY IS OTIPEIeIICHUS
MOJIX0/I0B K ()OPMUPOBAHUIO COACPIKAHUS YI€OHOTO MpeaMeTa «bHoIorus» COCTaBUIIH:
koHuenryanbHbie mojokeHuss PI'OC COO o B3anM0o00YyCIOBICHHOCTH IIEJIEH, COIepKaHus,
pe3ynbTaToB 00yUeHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB, MTOJIOKEHUSI 00
O0IINX IENSIX U MPUHITUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHIE CHCTEMBI CPETHETO
obmiero oopazoBanus B Poccuiickoit @enepannu, a Takke NOJI0KEHUS 0 crennduke 61onoruy,
e€ 3HaUeHUHU B MMO3HAHUM KUBOH MPUPOJIBI U 00ECIICUEHUH CYIIECTBOBAHUSI YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEIeIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu Ja€T MpeacTaBiIeHHE O MelsX, 00 00Imel cTpaTeruu 00ydeHus,
BOCIUTAHUS U Pa3BUTHUS 00yUalOUINXCcs CpeicTBaMu yueObHoro npeameta «buonorusy,
orpezenseT 00s3aTeIbHOe TPEIMETHOE COJIepKaHue, ero CTPYKTYPY, paclipeiesieHe 1Mo
paszenaM U TeMaM, PpeKOMEHIyeMYIO MTOCIIeIOBATEIbHOCTh U3YUCHHS YI€OHOTO MaTepHaa C
y4ETOM MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, TOTUKH 00pa30BaTEILHOTO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXCsl.

B nmporpamMMe o GMoJIOTHN TakKe YUUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM
JTUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00yueHus: B (G OPMHUPOBAHUH
OCHOBHBIX BUJIOB Y4€OHO-IT03HABATEIHLHON ACSITENFHOCTH/YI€OHBIX AEUCTBUI 00YJaIOIINUXCS IO
OCBOCHHIO COJICPYKAHUS OMOJIOTMIECKOTO 00Opa30BaHMUs.

B nporpamme o 6uosorun (10—11 kimaccel, 6a30BbIiA YPOBEHB) peaTu30BaH MPUHIIHIT
MPEEMCTBEHHOCTH B U3y4EHUH OMOJIOTHH, OJarofaps 4eMy B HEll mpocMaTpuBaeTCs
HAPABIEHHOCTH HA Pa3BUTHUE 3HAHUM, CBSI3aHHBIX ¢ (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MUPOBO33pEHUS, IIEHHOCTHBIX OPUEHTALUN JTMYHOCTH, IKOJIOTUYECKOTO MBIILICHUS,
MPEJICTABICHUI O 3J0POBOM 00pa3e KU3HU U OepexKHbIM OTHOIICHUEM K OKpYXKaroIIei
npupoaHoii cpeae. [Toaromy Hapsiy ¢ U3ydeHHEM OOIIEeOMOTOTHIECKIX TEOPHUH, a TAaKKe
3HAHWI O CTPOCHUU KHUBBIX CHCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IIPOLIECCOB B MPOTpaMMe 10 OUOJIOrUH y/IeJIeHO BHUMaHUE UCTIOIb30BAaHUIO OTYyYEHHBIX
3HAHUU B TOBCEITHEBHOM JKU3HU ISl pEIICHUs MPUKIAIHBIX 3aa4, B TOM YHcie: TpopUIaKTUKU
HACJICJICTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEAUKO-TEHETHUECKOTO KOHCYIbTHPOBAHUS,
000CHOBaHHUS YKOJIOTHYECKH I[EIe€CO00Pa3HOTO MOBEACHHS B OKPYKAIOIIEH MPUPOTHON Cpee,
aHaJIM3a BIUSHUA XO35ICTBEHHON AESITETbHOCTH YeJIOBeKa Ha COCTOSIHUE MTPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJICHHE BHUMAaHUA K IPUKJIAHOM HAMIPaBICHHOCTH Y4eOHOTO
npenmMeta «bHonorusy TpOaUKTOBAaHO HEOOXOUMOCTRI0 00ECTICUCHHSI YCIIOBUMN IS PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3374 IMKOJLHOTO OMOJIIOTUYECKOTO 00pa30BaHusl, KOTOpas Mpernoaaraet
dbopMupoBaHue y 00yJaromMXcsi CHOCOOHOCTH aJaNTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpeqHero oomiero oopa3oBaHus 3aHUMaeT BakHoe Mecto. OHa
obecnieunBaeT (hOpMHUPOBAHHUE Y O0YUAIONIUXCS MIPEICTABICHUI 0 HAYYHOU KapTUHE MUPA,
paciupsieT 1 0600111aeT 3HaHUs O KUBOM MPUPOAE, €€ OTIMUUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHU3alH U SBOJIIOIHH, CO3AAET YCIOBUS JIsl: TO3HAHUS 3aKOHOB YKUBOM MPUPOIHI,
dbopmupoBanus HyHKIIMOHATEHOW IPaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe30macHoro obpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJE U YESTIOBEKY.

Bbonbiroe 3HaueHne OMONIOTHsI UMEET TaKXkKe JIsl pEIIeHNUs BOCIUTATENbHBIX U
Pa3BUBAOIIMX 33/1a4 CPETHETO O0IIero 00pa3oBaHus, CONUATU3AIMN oOydarommxcs. M3yuenue
Ouonoruu ooecreuynBaeT YCIOBHs ISl JOPMUPOBAHUS UHTEIICKTYaIbHBIX,
KOMMYHHKAITMOHHBIX U NHPOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET



WHTETPAIK OMOJIOTUYECKUX 3HAHUI C TIPEJCTABICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B
YaCTHOCTH, (pU3UKH, XUMUU U Teorpaduu. HazBaHHbIE ON0KEHNUS O NTPEAHA3HAYEHUU YIeOHOTO
npenmMeta «buonorus) cocTaBUIIM OCHOBY JUIsl ONIPEICTICHUS TOAXO0/I0B K 0TOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHMS, IPEACTABICHHOTO B IIpOrpaMmMe Mo OHOJIOTHH.

OTt60p comepxkanus yaueOHOTO mpeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUI KyJIbTYpOoCOOOPa3HOTo MOJAX0/a, B COOTBETCTBUHU C KOTOPHIM 00yYarOIIHeCs JOIAKHBI
OCBOUWTH 3HAHHUS U YMEHUs, 3HaUUMBble 17151 GOPMUPOBAHUS 001IEH KYIbTYphl, ONpPEIeionne
a/IeKBaTHOE MOBEJICHHE YEJIOBEKA B OKPY’KAIOIIEeH MPUPOHOM cpeie, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKU3HU U MPAKTUYECKOHN AesTenbHOoCcTH. Oc000€ MECTO B 3TOM CUCTEME 3HAHUI
3aHHUMAIOT 3JIEMEHTHI COACPKAHMSI, KOTOPbIE CIY»KAT OCHOBOU JUisl POpMHUPOBaAHUS
MPEJCTaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUPA U [IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OMOJIOTHYECKOro 00pa3oBaHusl.

CrpyKTypHpoBaHHE COAepKaHUs y4eOHOro MaTepHrala B Iporpamme 1o OMoiIoruu
OCYIIIECTBIICHO C Y4ETOM NMPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIIMYUTENIBHBIX OCOOCHHOCTSIX
JKUBOM TIPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMK U 3BOJIIOLNHU. B COOTBETCTBUH C 3TUM B
CTPYKType yueOHOro npenmera «bronorusy BbIACIEHBI CIEAYIOIINE COACpPKATENbHbIC TUHUN:
«buonorus kak Hayka. MeTopl HaydHOTo Mo3HaHus», «KieTka kak OMoJIorudecKasi CHCTEMaY,
«Opranusm Kak Ouosornyeckas cucreMay, «Cucrema 1 MHOroo0pa3ue OpraHudeckoro MUpay,
«OBOIIOLHUS JKUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH».

Henpb nzyuenus yae6Horo npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAICHUE
00y4JarOIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATHHOW OpTaHU3AIIH KUBBIX CUCTEM
pPa3HOTo paHra v MpUoOpeTeHne YMEHUN UCTI0Ib30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX IEHCTBUH B
OTHOIIEHUH O0BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTirkeHue Lenu u3ydeHus yueOHoro npeamMeta «buosorus» Ha 6a30BOM YpOBHE
o0ecreynBaeTcsl peIICHUEM CIeIYIOINX 3a/1a4:

OCBOEHHUE 00YYaAIOLTUMUCS CUCTEMbI 3HAaHUI 0 OMOJIOTMYECKUX TEOPHUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIOTE3ax, MpaBuiax, CIy>KalliuX OCHOBOH Al GOpMUPOBAHUS
IIPEJICTaBICHUH O €CTECTBEHHO-HAyUYHOUM KapTHHE MUPa, O METOJIaX HAYYHOI'O IIO3HAHMS,
CTPOCHUH, MHOTOOOpa3nui U 0COOEHHOCTSIX KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHHU3alluy,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHue y 00yJaromMXcsl O3HABATENbHbIX, HHTEIIEKTYalIbHbIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIiecce aHAIM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISI/IOB,
U U OIXO00B K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

CTAHOBJICHUE y 00YyUaIOMUXCsl 001Iel KyIbTyphl, GYHKIIMOHATHHOW IPAMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIET0 MUPa KUBOU MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, MTOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHUEe y 00YJIAOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAYCHHUE OHOIOTHUECKHUX
3HAHUH B IPAKTUYECKOM AESITEIBHOCTH YEIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCIHUTAaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH MO3HAHMSI YETIOBEKOM KHBOU MPUPOJIBI,
HE00X0IMMOCTH OEpeXHOTr0 OTHOLICHHUS K HeH, COONIIOICHHS STHUECKUX HOPM IIPH MTPOBEACHUU
OMOJIOTMYECKUX UCCIICIOBAHUIA;

OCO3HaHHE IEHHOCTH OMOJIOrMYECKUX 3HAHUH JJIs MOBBIIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMeHeHHEe TPUOOPETEHHBIX 3HAHUHM U YMEHHM B TOBCEHEBHOM KU3HU JUISl OLICHKH
MOCJIEICTBHI CBOCH AEATEIBHOCTH MO OTHOIIECHHIO K OKPY)KaIOIIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0ICHNE Mep TTPO(HIIaKTHKH 3a00I€BaHU.



B cucreme cpennero o6iero oopazoBanus «buosorus», nzydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 0053aTEIBHBIM YIEOHBIM ITPEIMETOM, BXOSIINM B COCTAB NMPEIMETHON 00I1acTH
«EcTecTBeHHO-HAayUHBIC TPEIMETHI».



COJEP)KXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMU U IPYTHMHU
€CTeCTBEHHBIMH HaykKamu, (umocoduel, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouomorum B
(dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaYK.

MeTo b1 TO3HAHUS KUBOU MPHUPOALI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoncTpanum:

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

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlabopaTopHble U NpakTHYecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «/crmonbp3oBaHWE pPa3NIUYHBIX METONOB MpPHU H3YyYCHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aI U,

JKuBbie cuctembl (OMOCHCTEMBI) KakK TMpeAMET u3ydeHHUs Ouonoruu. OTiIudme >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/BI.

CpoiictBa OumocucteM M HX pa3HooOpazue. YPOBHM OpraHM3alUd OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTHUECKHH ), OMOChHEPHBI.

JdemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «YPOBHU OpraHU3alMH KUBOU
PUPOIBI».

O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. Xumuveckuii cOCTaB H CTPOCHHE KJIETKH.

XUMHYECKUU COCTaB KJIETKH. XUMHUYECKUe 3JIEMEHTBHL: MAaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OYHKIMK BOJABl M MUHEPAJbHBIX BemlecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

Benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTHI — MOHOMEpHI O6ekoB. HesameHnumbie
U 3aMEHUMBIE AMUHOKHUCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUNU OEIKOB.

®epMeHTHI — Ouonornueckue KaramusaTtopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTD,
cyocrpatnas creuuduunocte.  Kodepmentsl. Buramunpl. Otnwums  GepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoasl: MOHOCAXapH bl (TIII0K03a, pud03a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JaKTO3a) W Monucaxapuibl (Kpaxmal, TJIUKOTeH, Ieuitoio3a). buonormueckue (yHKIMH
yIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, Gochomunuabl, crepounbl. [ 'uapoguIbHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUAOB KaK
MCTOYHHUKOB YHEPTUU.

Hyxneunnoseie kucinotel: [JHK u PHK. Hykneornasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynknum PHK. Bumer PHK. AT®: crpoenue u

byHKIMN.



Huronorusa — Hayka o kierke. KierouHas Teopus — NmpuMep B3aUMOJEHCTBUS HUICH U
¢dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KIECTKH.

Knetka kak nenoctHas >kuBasi cuctema. OOIiye NMpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
MeMOpana, monekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tumel KIETOK: JyKapuoTH4ecKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
MPOKApUOTUYECKON KieTku. KieTounas creHka Oakrepuii. CTpoeHUE dyKapuOTHIECKON KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHUKC, MX (YHKIUH.
[Tnazmarnueckass memOpaHa, e€ cBoiictBa W (GyHKmmu. l[luTormmasma w €€ OpraHouIbI.
OnnomeMOpanHubie opranousl kinetku: DIIC, anmapar ['onsmku, muzocomsl. [TomyaBTOHOMHBIE
OpraHoOWAbl KJIETKH: MHUTOXOHJAPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Bunaer mnactun. HememOpaHHble oOpraHoubl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKU. OYHKIIMKA OpraHOW0B KJIETKH. BriroueHus.

SAnpo — perynsaTopHbIi 1eHTp KiIeTku. CTpoeHue siapa: saepHas 000y04Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcHopT BEIIECTB B KIETKE.

JdemoncTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHne XHMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAED,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmumer u cxembl: «[lepuomudeckas TabmUIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTe3 Oenkay, «CTpoeHrne MoJIeKybl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynsl AT®O», «CTpoeHne 3yKapuoTHYECKON
KJIeTKn», «CTpOe€HHE KUBOTHOW KIETKW», «CTpOEHHE pacTUTEIbHOW KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKNY, «CTPOCHHE siApa KIETKUY, «Y TIEBOABDY, «JIUMuabI».

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpydOBaHWE Uil NPOBEACHHS HaOIIOICHUM,
U3MEpPEHUi, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepUaIbHbBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

JlaboparopHast pabotra Ne 1. «M3ydeHHe KaTaTHUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTaaas3bl)y.

JlaGopatopnast padota Ne 2. «M3ydeHHme CTpOEHHUS KJIETOK pACTCHUH, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U X OMUCAHHEY.

Tema 4. /KuzHeaeATeIbHOCTD KJIETKH.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMmmisanus (TUIaCTHYECKUH  OOMEH) |
JTUCCUMMJIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca Mertadonuzma. Poib
3aKOHOB COXPaHEHHUsI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOHBIH U rereporpodubiid. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.

XeMmocuHTe3. XEMOCHHTE3UPYIOIHUe OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

DHepretudyeckuii oOMeH B  KJeTKe. PacmieniieHue  BEIIECTB, BBIJACICHUE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTallbl JHEPreTudeckoro oomena. [ nukonus. bpoxkenue u



ero Buabl. KucinopoaHoe oOkuclieHHe, WIM KJIETOYHOE JbixaHue. OKUCIUTEIbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peaknun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarus
reHeTu4ecKoi mHpopmanuu B KiIeTKe. [ €eHeTHYeCKUi KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6uocunres 6enka. Dtanbl TpaHcasaiuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Heknerounsie Qopmbl xku3HM — BHpYChL. Mcropuss oTkpeitus BupycoB (/1. .
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKJIa BUpPYycoB. bakrepnodaru. bonesnn
pacTeHHii, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMmyHonedunTa yenoBeka

(BUY) - Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpHUNLHMSA, peBepTa3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

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

Tabmumet u cxembl: «Tumbl  muTaHus», «Mertabonu3amy»,  «MHUTOXOHIPUSY,
«DHepreTrueckuii 0OMen», «Xiopormacty, «Dotocunres», «Ctpoenne [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckuit kom», «Bupycsm,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukanusa JJHK».

Ob6opynoBanue: Monenu-anmiankayuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema 5. PazMHoKeHHe M1 HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM SKU3HEHHBIM LUK Kietku. MuTepdaza m mwmros. Ilporecchl,
npoTekaromue B uHTEpdasze. Permnmukanus — peakuus marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIMH Ha0Op — KapuOTHUIl. J[MIUIOWTHBIM W TalUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpoMatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuu murtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaJUsAX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMBI  pa3MHOKCHHSI OpPraHHM3MOB: Oecroyioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOXXCHHUS: JIeJICHUE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIMYHUS OT OECIIOIOTO.

Meiios. Craguu meiosza. [Iporeccel, nmpoucxoasume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [1o/10BBIE *Kene3bl:
CEMEHHHUKU U sSUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30UI,
SIIIEKJIeTKa) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUS Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTPYISLUs,
opranorenes. [locToMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATIBFHOTO PA3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHME cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTAIUU
pa3BUTHA.



JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOKEHUS OPTaHU3MOBY, «/[BOitHOE OIIONOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIETOUHBIM MUK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsamoe n HenpsMoe pa3BUTHE», «l'aMeToreHes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IMU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpormpenaparsl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadaszHoit XpOMOCOMBL.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaboparopHnas pabota Ne 3. «HabmoneHne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaGopatopnass pabota Ne 4. «/3ydyeHHwe CTpPOCHHs TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTUKU. McTropus pa3BUTHUS TEHETUKH. Poiib LMTOJNOTMH U
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKinag poccuiickux u 3apy0ekHbIX YUEHBIX B pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJIOTMYECKU, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATUA. | 'eHeThUecKkasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HACJEIOBAaHWS  NPHU3HAKOB, YycTaHoBieHHble [.  Mengenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust rTHOPHUIOB MepBOro nokoieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [munorte3a uyucrtorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe cKpemuBaHHe. 3aKOH  HE3aBUCHMOIO  HAclelOBaHWS  IPHU3HAKOB.
[{uToreHeTnveckre OCHOBBI TUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIONIEE CKpEIIMBAHHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEUTUBAHUS JJIS OTIPEACIICHUS] TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJe10BaHUI0 TeHOB. HapyllieHue clienieHys TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. [ eHeTUUeCKre KapThl.

I'enetuka nosna. XpoMOCOMHOE OIpe/eneHne mnoia. AyrocoMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3menunBocTh. Buibl n13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACcTBeHHas1. Poib cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEpUCTHKA MOIU(PHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonsslii psiaq u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KauyeCTBEHHbIE TPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, Wiy TeHOTHUIHYECKAss, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTalliOHHAs
u3MeHuuBOCTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, I'eHOMHbIe. YacToTa u
NPUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHON
n3MmenunBocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YEJIOBEKa:
TE€HEATOTUYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OMOXUMUYECKUM, MOJICKYJISIPHO-
reHetuyeckuii. CoBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHHE,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ momomipio [1I[P-ananu3a. HacnencTBeHHble 3a0oneBaHus



YyenoBeKka: TIeHHble Ooyie3HH, OOJIE3HM C  HACJIEACTBEHHOM  IpenpacroiioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckne W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpunuMnBI 310pOBOrO 00pas3a KU3HHU, AUATHOCTUKH, MPOPUIAKTUKY U JIEYCHHUS] T€HETUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuios.

Tabmunpl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €ro LUTOT€HETHYECKas OCHOBaY,
«3aKOH pacuIeIUICHUsI M €ro IMTOTeHETHYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durunOpunnoe ckpeuwBanuey, «l{uTomornyeckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUS,
«Meiio3y, «B3anmoaeicTBie ajielibHbIX T€HOBY», «['eHeTHYecKue KapThl PaCTEHHH, KUBOTHBIX
u 4yenmoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIENOBAaHUS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl dYenoBeka ¥ IKHBOTHBIX», «Bumbl wu3MeHunBoCcTHY», «MoaudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpynmn KpoBu», «MyTallioHHAs
U3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOI H
Mukpomnpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«I"opox moceBHOW.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHnast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOITPEIIapaTaxy.

JlaGopaTtopnast pabora Ne 6. «3ydenne MoaupuKaIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BAPUAIIMOHHOIO PAJIa U BAPUALMOHHOU KPUBOI.

JlaGopatopnass pabora Ne 7. «AHanM3 MyTanmMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POJTOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecc. 3apoKICHUE CEIeKIUU U goMecTukauus. Yuenue H. 1.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsI
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBIE METObI CENEKIIMU. MacCOBBI M WHAWBUAYATbHBI OTOOPHI B CEJICKITUU
pactenuil u xuBOTHBIX. OLIeHKA AKCTephepa. bIM3KOpoACTBEHHOE CKpelIMBaHUE — HHOPHIUHT.
Uucras nuHus. CKpelmMBaHUME UUCTBHIX JHHUK. [erepo3uc, wunum rubpuaHas cuia.
Hepoacrsennoe ckpemuBanue — ayrOpuaunr. OtnanéHHas rubpuauzanuss U e€ YCHeXH.
NckyccTBEHHBI MyTareHe3 M IMOJYYEHHE MOJUIUIONIOB. JlOCTHXKEHUS CENEKIMU PaCTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAass HMHXKEHEpHUsA. OTambl CO3JAaHUA
pekomOunantHorr JIHK wm Tpancrennsix opranusmoB. Knertounas wmxenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BbICOKOIPOLYKTHUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTWYECKMEe U 3Tudeckue mnpobiembr. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. l1BaHoOB.

Tabmumel u cxeMbl: kapra «L[eHTpbl TPOMCXOXKIEHUS W MHOrooOpasus KyJIbTYPHBIX
pactenuii», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas



rubpuam3anusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonoruny, «Knerounsle KylnbTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHWE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU IJI0JI0OB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS.

JlabopaTopHble U NpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU pPAacTeHUIl M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035HCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoONMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HBOJIIOLMOHHONW TEOPUM. OBOJIIOLIMOHHAs TEOpUs U €€
MecTO B OMOJIOTHH. BiMsHuE 3BOMIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CBuzerenscrBa 3Bomtonuu. [lameoHTonornyeckue: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, Nepexoanble GopMbl. buoreorpapuyeckne: cxoncTBo
U paznuare GayH U HIop MaTEepUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA M Pa3iMyusi 3MOPHOHOB pPa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTWYHBIE, PYIAUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0O0JNYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKyIMe CHUJIBI  3BOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMpH
OTPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CylIeCTBOBaHME,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) 1 e€ OCHOBHBIEC OJIOKEHHUS.

MuxkposBomtonus. [onynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBwxkymme cuiabl (pakTopsl) SBOJIONMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIecC U
KOMOMHATUBHAs M3MEHUYUBOCTh. [lomynsnuoHHble BOJMHBI M Apeild reHoB. W3omauus wu
MUTpanus.

EcrectBenHbli 0TOOp — Hampapisiomuil ¢axtop sBostounu. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJtonuu. [IpuMepsl npucmocoOaeHui
y OpraHu3MoB. ApoMop(h 036l U UAN0-aAATITALHH.

Bun u BupmooGpaszoBanme. Kpurepum Bupma. OCHOBHBIE (OPMBI BHI000pA30BAHUSA:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpospomonust. @opMbl 3BOIIOLUM: (pueTHYecKas, AWBEPreHTHAs, KOHBEPIEHTHas,
napaiensHas. HeoGpatumocTs 3BoMoNMy.

[IpoucxoxaeHue  OT  HECNEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paaualys.
JdemoncTpanum:

Hoprpersl: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromep, A. H. CeBepios.

Tabmumpl u cxembl: «Pa3BuTue oOpraHmyeckoro Mupa Ha 3emie», «3apoabIIn
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl O0pbOBl 32 CYIIECTBOBAHHEY,
«EctectBennblii  0TOOp», «MHOrooOpasue COpTOB pacTeHuil», «MHoroobpasue Mmopon



KUBOTHBIXY, «[Tonynsum, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Unnoananrtauuy, «OO0mas aereHepamnus», «JIBrmkymme cuibl 3Bomtoiuny, «Kapra-cxema
Mmapmpyta myremectBus Y. JlapsuHay, «boppba 3a cymectBoBanuey, «lIpucmocobieHHOCTh
opranu3mMoBy, «I eorpaduueckoe BUI000pa3zoBaHuE)», « IKOJIOTHIECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOZOB U
ceMsiH, KoJuteKnus «[IpuMephl 3aIUTHRIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOIeNh «OCHOBHBIC
HaIpaBJIEHUS IBOJIOLNNY, 00bEMHAs MoJenb «CTpOEHHE TOJIOBHOIO MO3Ta MTO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KosuieKuus «DopMbl COXPaHHOCTH HMCKOIAEeMbIX
JKUBOTHBIX W pacTeHMil», Mozaens anmukanus «llepekpéct XxpomMocomy», BIaKHbIE MpemnapaThl
«Pa3BuTne Hacexkomoro», «Pa3BuTue STymku», MukKpompenapar «Jlpozoduna» (HOpMAa,
MyTaluu (OPMBI KPBUTHEB  OKPACKH TEIa).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «Omnucanue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHble TIpeNCTaBICHUS O 3apOXKACHUM >KU3HU. HayuHble runmoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMus. XUMUYecKas 3BONIONUS. AOWOTEHHBIN CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OIKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJoNMH. HavanpHbie 3Tambl Ononornyeckoi sBomonuu. ['unoresa PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIJIETKU. [lepBble KIETKH U UX
sBoMIOIMA. DOPMHUPOBAHUE OCHOBHBIX IPYIII AKUBBIX OPTAHU3MOB.

PasButne xu3Hm Ha 3emsie mo 3pam u nepuojam. Karapxeil. Apxelickas u
npotepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepuOabl: KEMOPUHCKHM, OPIOBHKCKHM,
CUJTYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iicKas 3pa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3olickas apa u €€ nepuo/ipl: najeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIOTMYeCKuX mpoieccoB. OCHOBHBIE 3Tallbl 3BOIOLUHI
pacTUTEIBLHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW W KMBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpakeHue 3BOJIOLHUU. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOLIMST  4YEJIOBEKAa. AHTpPOINOJOTHsl Kak Hayka. Pa3BuThe mpencTtaBieHUd O
MPOUCXOKICHUH YesloBeKa. MeTo bl u3yueHus antponorene3a. CxoAcTBa U pa3inyus YyeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

Jewkymme cunbl  (pakTtopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUHMBOCTh U
€CTeCTBeHHBIN 0TOOp. OOmecTBeHHBIN 00pa3 )KU3HHU, U3TOTOBIICHUE OPYAHM TPY/a, MBIIIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMHM YEJIOBEKA: aBCTPAJOMUTEKU, YETOBEK yMENbIH,
UYenoek mnpsmoxondmmii, YenoBek HeaHaepTaiabckuid, YenoBexk pasymubiii. Haxonku
HCKOMAeMbIX OCTaTKOB, BPeMsl CYILIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHHUs, 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYAHSL.

Yenoseyeckne pacbl. OCHOBHBIE OOJBIINE pachl: €BPONEOUIHAS (€Bpas3Hiickas), HEerpo-
aBcTpajionsiHass  (dPKBaTOpUalbHAsI), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCcKas).  YUepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENEeH YeNOBEYECKHMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpanum:



[optpetsr: @. Penu, JI. ITactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. lapBus.

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kietka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIoBeKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJOK
IIPEKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne monu», «/lpesHue moau», «llepsbie
COBpPEMEHHBIE JI01», «UenoBeduecKke pachl».

O6GopynoBanue: My «lIpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKU WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHojIoruyeckas tabiauia,
KoJUIeKIUs «DOpMBbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktueckas padora Ne 1. «/3ydeHue MCKomaeMbIX OCTATKOB PacTCHUHN M KMBOTHBIX B
KOJUICKIIUSAX».

DKCKypcusi «IBOJNIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WIIH
KpaeBeIUECKUI My3€il).

Tema 3. Opranusmbl 4 OKpPY Kal0LIasi cpejaa.

Okojorusi Kak Hayka. 3ajaud M pa3felibl dKOJIOrMH. MeToasl 3KOJOTM4eCcKUX
UCCIJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JyIIHas,  I[OYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonornyeckune Qaxrtopel. Kmaccudukamus skonoruyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIlepaTrypa, BJIKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeiCTBHIO a0NOTHYECKUX (PaKkTOpoB. buosornyeckue puTMsl.

buotnueckne dakropbl. Buapl OMOTHYECKHMX  B3aWMOJCWCTBUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, cUMOM03 1 ero ¢opmel. [lapasutusMm, Kooneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPaAHCTBO, HAXJEOHMYECTBO). AMEHCANW3M, HEHUTpaiM3M. 3HauyeHHE OMOTUYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU monyasiuuu. OCHOBHBIE TOKa3aTeld MOMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUTpauusd. JuHamuka
YUCIIEHHOCTHU MOMYJISIUY U €€ PeryJsiusl.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmumel 1 cxeMbl: kapta «[Ipupoaasie 30HBI 3eminy, «Cpenbl OOUTaHHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomynsmuu», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISALUN
uHpy3opun-Tydenprny, «Ilumesbie nenmy.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

Jlaboparopnas padota Ne 3. «Mopdornorudeckre 0COOEHHOCTH PACTCHUH U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopaTtopHnas padota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaxtuueckas padora Ne 2. «[loxc4€T MIIOTHOCTH NOMYJISAILMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0mecTBa H IKOJOTHYeCKHE CHCTEMBbI.

CoobmiectBo  opraHu3mMoB —  OuoreHo3.  CTpykTypsl ~ OHMOIIEHO3a:  BHJIOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-gomuHaHThL. CBsI3M B OMOIIEHO3E.

DKooruyeckne cuctembl (dKocucremsl). [loHsTHE 00 SKOCHCTeMe M OMOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl OJKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, pEAYLEHTHI.



KpyroBopoT BemecTB M NOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetdu. OCHOBHBIE TIIOKa3aTeNyd HKOCUCTEMBI: Omomacca,
OPOAYKIHMS. OKOJOTHYECKHE TNHUpaMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryJIsiius, pazputue. Cykueccus.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOOo3KocHCTeMBbl. buonornueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycToHumBOCTH dKocucTeM. CoxpaHeHHEe OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panHuipl, coctaB u CTPYyKTypa OHOCHEpHI.
KuBoe BemectBo u ero (ynkmuu. OcobeHHocTn Ouochepsl Kak Tia00aTbHONH SKOCHCTEMEI.
JlunamMuueckoe paBHOBecCHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE ITUKIBI 3JIEMEHTOB (Yriepona, a3ora).
3oHanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC H3MeHeHus B onocdepe. [mobanpHbIC
9KOJIOTUYECKHE MTPOOJIEMBI.

CocymecTBoBaHue IpUposl U yenoseuecTBa. CoxpaHeHne 0MOpa3HOOOpa3Hst KaKk OCHOBA
ycroitunBoctu Ouochepsl. OcHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHE PeCypcaMH U UX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toptpersr: A. JIxx. Tencnu, B. H. Cykaués, B. UI. Bepuanckuii.

Tabmunetr u cxemsbl: «[lumieBsie menuy», «bUOIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«JKocucTeMa IIMUPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTEMAa XBOWHOTO Jeca», «buoleHos
BOoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHBIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsA3HEHUS BO3JyXa M TPYHTOBBIX BOA», «llouBa — BakHeilmas
cocTaisitomas ouocdeps», «DakTopsl Aerpaganuu mousy, «llapaukoBeril A3GdhexT, «DakTops
paaumoaKkTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa onocheps», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot a3ora B IpUpoIe».

O6opynoBaHue: MOJIEIb-aIIIINKALHS «Tunuunsie OHOLICHO3BI», repOapuit
«PactutenpHbie  cooOmiecTBay, Kouiekuuu — «buoneHosy», «BpeauTennm — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuui W KOJUIGKIMM PACTCHUW U  IKUBOTHBIX,
IPUHAUIEKANINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
®denepanuu, H300paXKEHUS OXPAaHIEMbIX BUJIOB PACTEHHUM U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMEBI 11O BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aromyMUCs MPOrPaMM CpeIHEr0 001Iero 00pa3oBaHus: JIUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS Mpeamera «bHOJOrus» BBIICICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMHCS  POCCHMCKON  TI'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HAIMYUE MOTHBAIIMM K OOy4YeHWIO OWOJIOTWHU, LEJICHANPABICHHOS pa3BUTHE BHYTPEHHHUX
yOeXACHHUI JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTH M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HaJIMYMe OSKOJIOTHYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIC TUTAHEI.

JInuHOCTHBIE pe3ynbTaThl OCBOECHMs mpeamera «buomorusi» mocTuraioTcs B €IUHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPHYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUJIAaMH U HOPMAaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIeCCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, PAa3BUTUS BHYTPEHHEH MO3UIUU JHYHOCTH, MATPUOTU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOT0  OTHOIICHHWS K  KyJAbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepanuu, MpUpoOaE U OKPYKAIOLIEH cpeie.

JInaHOCTHBIE Pe3y/IbTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy I0IKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHEHTalui, TIO3UTUBHBIX BHYTPEHHUX
yOeXICHHUI, COOTBETCTBYIOIINX TPAAWIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
pacmupeHe >KU3HEHHOTO OIbITa M OIBITa JESTEIBHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYy4aromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJiEeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0Osd3aHHOCTEH, yBa)XKEHHME 3aKOHA W
IIPaBOIOPAJIKA;

TOTOBHOCTH K COBMECTHOUN TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHny yueOHbBIX U MO3HABATENBHBIX 33/1a4, BHITTOJHEHUN OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ PasHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMA U COLUATHHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBINOJHEHUS YUeOHBIX,
MO3HABATENIBHBIX M HUCCIIEOBATEILCKUX 3a/1ad, YBAKUTEIHHOTO OTHOIIEHUS K MHEHHUIO
OTIIIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHMUS,



TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IPaKIaHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKECHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHUKAM MPUPOABI,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
Ouosoruu, MOHUMaHUs 3HauUeHHsI OMOJIOTHH B TO3HAHUU 3aKOHOB IPUPOBI, B XKU3HH YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uzeiHast yoexx IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHTYAllMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOLIEHHME K CBOMM pOIUTENSM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPHUHATHS LICHHOCTEN CEMEMHOMN XU3HU B COOTBETCTBMM C TPAAULUSAMH HapoOAOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBUS KUBOW IMPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBa TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLIMOHAIBLHOTO 0JIArONOJyYusi:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasza XKu3HU (310pOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynsipHass (U3MYECKas aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHME MOCIEICTBUI M HEMPUATHS BPEAHBIX NPUBbIUEK (YHOTpEOJECHUS AJKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W  CAMOCTOSITENIBHO  BBINOJIHATH — TaKylO
JESATENILHOCTB;

MHTEpEC K pa3inuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE YKU3HECHHBIC TIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HHU;



7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH UCMOJb30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHNE
MpaBuJl MOBEACHUS B MPUPOJIE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOUIEH MPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS WMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMUYE€CKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM TMPAKTUKW, OCHOBAHHOTO Ha JUAJIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBUS
MEXAY JIOJIbMH U ITIO3HAHUS MUDA;

NOHMMaHue cnenuduku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHHS], CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOulecTBa, B I[O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu MpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITMBUIIM3AINH: 00CCIICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpobdieMbl pa3BUTUS YEIOBEUECTBA, MOUCKA MyTeH BBHIXOJA U3 TTI00aIbHBIX
9KOJIOTHYECKHX Mpo0sieM U o0ecrieueHus nepexoia K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
HCTIOJIb30BAaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYYEHUU OMOJOTUYECKUX 3HAHHWMA B IEJISAX MOBBIIICHHUS OOIIEiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
TPAaMOTHOCTH 00yJaronuxcs, OpMUPYEMON MPU U3YIECHUU OMOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4yaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIoIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh O0OCHOBaHHBIE
3aKJIIOUYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJydyeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OWOJOTHYECKHE 3HAHUS I PEIICHUS
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
HCCIIE0BATENBCKYIO IS TENbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BAHUIO, K
AKTUBHOMY TIONYYEHUIO HOBBIX 3HAaHUW 1O OHOJOTMM B COOTBETCTBUU C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.



METANPEAMETHBIE PE3YJIbTATHI

MertanpeamerHble pe3yiabTaThl OCBOGHHsSI y4yeOHoro rmpenmera «buonorus» BKIIOYAIOT:
3HaUMMBbIE Ui (DOPMHPOBAHUS MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXKIUCHUTITMHAPHBIC
(MeXnpeIMeTHbIC) OOIeHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SBJICHUE, TPOLECC, CHUCTEMa, Hay4dHbI (akT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (TMIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUUBAIOIINE
dbopmupoBaHre (QPYHKIMOHATHHONH T'PAMOTHOCTH U COIMAILHON KOMIETCHIIMU OO0YYaroIIMXC,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeMeTHbIe pe3ysbTaThl OCBOSHHS MPOTrPaMMBbl CpelHero oOIiero odpa3zoBaHuUs
JOJIKHBI OTPAXKATh:

OBiageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHM 3HAHUW TPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBaTh CMBICT OHOJOTHYECKUX
MOHSITHH (BBIICIATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIUBAT CBS3H C JPYTHUMHU MOHATHSIMH ),

ONpeAeNsaTh LEeIN AeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3yJbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUs (HAaKTOB U SIBICHUU KUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHBIC, JIENyKTUBHbBIE, II0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTpUBAEMBIX SIBICHUSIX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

IPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabarbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEILCKON U MPOSKTHOUW AESITENTbHOCTH, HaBBIKAMU
paszpeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIyYEHHUIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHUIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;



dbopMUpOBaTh HAYYHBIA TUM MBIILICHUS, BIAJACTh HAYYHOW TEPMUHOJIIOTHEH, KIIOYCBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yll B 0Opa30BATECIbHOW ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3WpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHHs, HaXOAWTh AapryMEHTHI JUIsl J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJIE PEHICHUS 3aJadd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIEHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIISITh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB M CIIOCOOOB JCHCTBUS B
npo(hecCHOHATBHYIO CPey;

YMETh TEPEHOCHTHh 3HAHUS B  T[O3HABaTEIbHYI0O H  TMPAKTHUYECKYI0  0O0JacTH
KHU3HEICATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJCH, MpEAJiaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTh
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGPOpMAIHK (TEKCTEe Y4EeOHOro MmocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPeJICTaBJICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GopMyITHpOBaTh 3ampoChl M TNPUMEHATH DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOH JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMPEACTaBICHUS OWOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMebl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAa4eCTBE CpEJCTBA MpH paboTe ¢ OMOIOTHYEeCKOi
uHpOpMaNKe: TPUMEHITh XUMHUYECKUE, (PU3MUECKHUEe W MaTEeMaTWYCCKHE 3HAKH M CHUMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU PpACMO3HABAHUS U 3alUThl MHGOpMAIUU, HHPOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiajieHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEeX cdepax )KU3HU, AKTUBHO Y4aCTBOBATh B JHAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXKIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBINIOJNHEHHUS TMpeIiaracMoil 3aiad, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH TIO3HMIIUH IPYTHX YYaCTHUKOB TUAJIOTA HITH TUCKYCCHUH);

pacmo3HaBaTh HEBEepOAbHBIE CpeAcTBa OOIICHUS, MOHUMAaTh 3HAYCHUE COLUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PJIMKTHBIX CUTYAIlMid, YMETh CMATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOaMH OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh HAMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOUICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.



2) cOBMECTHAsI 1eSITeJIbHOCTh:

IOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOTHI IpU
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS MPH pEeIICHUH Yy4eOHOH 3a1aun;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBATL M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISITh POJIU C YYETOM
MHEHHUU yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHUE B Pa3IUYHBIX CHUTyalusXx,
IPOSIBJIATH TBOPYECTBO U BOOOPAXKEHUE, ObITh HHUIIMATUBHBIM.

OBnageHne yHMBepPCAJTbHBIMH Pery/JsiTHBHBIMY 1eiCTBUAMM:

1) camoopranu3anus:

UCIO/Ib30BaTh OMOJOIMYECKHE 3HAaHUS Ul BBIABICHHMA NpoOJIeM M HUX pELICHHS B
KU3HEHHBIX U YY€OHBIX CUTYalMsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1IE€JI€BBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaX IO OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATEIIbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIAaH PELICHUs] IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATDH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICJIIUTENIBHBIX MIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PELLCHMUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PELICHHS 110 UX CHUKECHUIO;

IPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

IPUHUMATh ce0s, TOHUMas CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH IPYTOro YelIOBeKa.



INPEJMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl 0OcBoeHUs porpammbl COO mo 6uosoruu Ha 6a30BOM YpOBHE
BKJTIIOYAIOT crienuduyeckue 1 yaeOHoro npeamera «bruonorus» HaydHbIe 3HAHUS, YMEHHS U
CHOCOOBI ACWCTBUH 110 OCBOCHUIO, MHTEPIIPETAIUH U IPe0Opa30BaHUIO 3HAHUN, BU/IbI
NEeSTEIbHOCTH 110 MOJIYyYeHUIO0 HOBOT'O 3HAHUS U MPUMEHEHUIO 3HaHUH B PA3IMYHBIX Y4EOHBIX
CUTYallUsX, a TAK)Ke B pealbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ Onosorueid. B
porpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEACTABICHBI 10 TOaM 00yUYeHHs.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOTro npenmeta «buonorus» ¢ 10 knacce
JIOJKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U
HaYYHOTO MHUPOBO33PEHHMS, O BKJIA/Ie POCCUHCKUX U 3apYOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKa JUISl PEIICHHS dKU3HEHHBIX 3371a4;

YMEHHE PacCKpbIBaTh COJIEp:KaHNe OMOIOrMUYEeCKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
opranu3m, MeTabou3M (0OMEH BEIEeCTB U MPEeBpaIeHNue YHEPTHUH ), TOMEOCTa3
(camoperyssius), ypoBHEBasi OPraHU3aIHsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE
(penpoyKIHst), HACIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JlaraTb OMOJIOTHYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTal[MOHHAs,
IEHTpaIbHas JOrMa MOJICKYJIIpHO# Ouosnorun), 3akonsl (I'. Menaens, T. Moprana, H. 1.
Baguiosa) u yuenus (o 1eHTpax MHOrooOpas3us U IPOUCXOXKACHUS KyIbTYpHBIX pacTtenuid H. U.
BasuioBa), onpenensatb rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHHE BIIaJEeTh METOIaMU HAyYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U ONMCAHNE
JKUBBIX CUCTEM, MTPOLIECCOB U ABJICHUH, OPTaHU3aLUs U IPOBEJCHIE OMOIOTUYECKOTO
AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3BI, BBISIBICHUE 3aBUCUMOCTH MEXKIY UCCIIEyEMbIMU
BEJIMYMHAMU, 00BSICHEHHE OJTYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX OHATHH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIACIATH CYIECTBEHHBIE TPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
IPEBpAILCHHS] SHEPTHH B KJIETKE, (POTOCUHTE3A, IITACTUIYECKOT0 U HHEPTeTHIECKOro 0OMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OII0JJOTBOPEHHUS, PA3MHOKEHUS, HHIMBUTyaJIbHOTO PAa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHUE NPUMEHATH OJTYYECHHBIEC 3HAHUS ISl OOBSICHEHUS! OMOJIOTUYECKUX MTPOIIECCOB U
SIBIICHUH, ISl IPUHATUS TPAKTUYECKUX PEIICHUH B MOBCEAHEBHOW KHU3HU C LIETBI0 00eCIICUCHHUS
0€30MacHOCTH CBOET0 3/I0POBBS U 37J0POBbS OKPYKAIOLIUX JIFOEH, COOII0IEHUS HOPM
IPaMOTHOIO MOBEACHUS B OKpYXKAIOIIel MPUPOAHOHN cpelie, TOHUMaHie HEOOXO0IUMOCTH
UCTIOJIb30BAaHUS IOCTHKEHUN COBPEMEHHON OMOJIOTUN U OMOTEXHOJIOTHIA ISl paIllHOHAIEHOTO
IPUPOIONOIIB30BaAHUS;

YMEHHE pellaTh AJIeMEHTapHbIE TeHETUUYECKHE 3a/1a4l HA MOHO- ¥ TUTHOPUIHOE
CKpEIlMBaHUE, CIIETNIEHHOE HACIeI0BaHUE, COCTABIIATH CXEMbl MOHOTMOPHIHOTO CKPELIUBaHUS
JUIsl TIpEICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJIHATH Ja00paTOpHbIE U MPAaKTUYECKUE pabOThl, COOII0AATH paBUIIa TIPU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIHIO OMOIOTHYECKOTO
COJIepKaHus1, BKIIOYAIOUTYIO TICEB/IOHAYUHBIEC 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpelICTBa
MaccoBOW MH(POpPMAaLIUHU, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), STHYECKUE aCTIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;



YMEHHE CO37]aBaTh COOCTBEHHBIC MTUChMEHHBIC U YCTHBIE COOO0IIEeHNUsI, 000011as
OHOJOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yaeOHOTO npeamera «buonorusy» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OUOJIOTUU B CUCTEME Hay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHHSI, O BKJIAJIC POCCUICKUX U 3apyOeKHBIX YIEHBIX-ONOJIOTOB B Pa3BUTHE
Ouomnoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJIEpPKaHNEe OMOIOTMUYECKUX TEPMUHOB U TMOHSATHI: BUJ, TOMMYJISIIHS,
reHOo(OH T, IBOJIONHNS, TBWKYIIHE CUITHI ((PaKTOPHI) IBOJIIOIIUH, TIPUCTIOCOOIEHHOCTh
OpPTaHW3MOB, BHJI000PAa30BaHUE, IKOJIOTUYECKUE (PAKTOPHI, SKOCUCTEMA, TTPOIYIICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETIH MUTaHM, SKOJOTHYecKas upamuia, OnoreoreHo3, ouocdepa;

yYMEHHE H3Jlarath Ouosiorndeckue reopun (3BosronnonHas reopus Y. JlapBuna,
CUHTETHUYECKasl TEOPHS IBOJIOLNH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsliiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HanpasiaeHU U nmyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. Bepnajickoro), onpeaensTh rpaHUIbI X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIaJEeTh METOIaMU HAyYHOTO IMO3HAHUS B OMOJIOTHU: HAOII0ICHUE U ONHCAHNE
JKUBBIX CUCTEM, MTPOLIECCOB U ABJICHUHN, OPTaHU3aLUs U IPOBECHIE OMOIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBUYKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY UCCIICTyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE MTOJIYYCHHBIX PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MMOHSTHH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOIOrMYECKUX 0OBEKTOB: BUJIOB,
MOMYJISIIIHAMA, TPOYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OIIEHO30B U AIKOCHCTEM,
0COOEHHOCTH MPOLIECCOB: HACIEICTBEHHON N3MEHUYMBOCTH, €CTECTBEHHOT'O 0TOODA,
BUJ1000pa30BaHMsI, MPUCITOCOOIEHHOCTH OPTaHU3MOB, ACHCTBUS SKOJOTUUECKHUX (DAKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEILIECTB U MOTOKA SHEPTHU B YKOCHCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHUN
B DKOCHCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHYECKUX ITHKIIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJTyYeHHbIE 3HAHUS I 00BSICHEHUS! OMOJIOrMYECKUX MPOLIECCOB U
SIBJICHUH, JIJIS1 IPUHATHUS MPAKTUUECKUX PELICHHU B TOBCEIHEBHOM )KM3HU C 1L[EJIbI0 00ecieueHus
0€30MMacCHOCTH CBOETO 3/IOPOBBS U 37J0POBBS OKPYKAIOIIUX JIFOEH, COOIIOICHUS HOPM
TPaMOTHOTO MTOBEACHUS B OKPYXKAIOMICH MPUPOAHOH Cpelie, MOHUMaHNe HEOOXOTUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUIH COBPEMEHHOM OMOJIOTUH I PallMOHATBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE PEIIaTh dJIeMEHTapHbIE OMOIIOTHYECKUE 3a]aui, COCTABIIATh CXEMBI ITIEPEHOCa
BEIIECTB U YHEPTUU B IKOCHUCTEMaX (I[ETH MUTaHUA);

YMEHHE BBITIOJHATH J1a00paTOPHBIE U IPAKTHYECKHE PadOThI, COOJII0IaTh paBUia Mpu
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIHIO OMOIOTUYECKOTO
COJIep>KaHusl, BKIFOYAIOIYIO IICEBJIOHAYYHBIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOi MH(GOPMAIIUHU, HAYIHO-TIOMYJISIPHBIE MaTepUaibl), pacCCMaTpUBaTh TT00ATbHBIC
9KOJIOTUYECKHE MPOOJIEMBl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC MTUChMEHHBIC U YCTHBIE COOOIIEHNUsI, 00001as
OMOJOTHYECKYI0 HH()OPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIh30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.



B cucreme cpennero o6iero oopazoBanus «buosorus», nzydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 0053aTEIBHBIM YIEOHBIM ITPEIMETOM, BXOSIINM B COCTAB NMPEIMETHON 00I1acTH
«EcTecTBeHHO-HAayUHBIC TPEIMETHI».

Pabouas mporpamMma y4uTess HCIOJIB3YeT METOAMYECKIE peKOMEHAauu MHCTPYKTHBHO —
meroauuyeckoro nuceMa «O npenogaBanuu npeaMera «buosiorus» B 001eo0pazoBaTeIbHbIX
yupexaenusx benroponckoii oonactu B 2023-2024y4. rogy» (benaroponckuit HHCTUTYT
pa3BUTHS 00pa3oBaHUN).

OcHOBOI1 [u1s1 cocTaBiieHUs paboueli mporpaMMel Takxke sBisercs [Iporpamma BociuTaHus u
conuanuzauu MbOY COI Ne27 na 2021-2025 1, yrBepkaéunas npukazom Ne276 ot 30
08.2021r .HopmaTuBHBIi cpok ocBoeHHsI paboueii mporpammsl — 3 roaa, cornacHo OOIT OO0
MBOY COII Ne 27 r. bearopona.

Mecmo Kypca 6uonocuu 6 yuebnom niamue.

Jlnst m3ydenust Ouoaorun Ha 6a30BOM YPOBHE CpPEeIHETO 00IIero 0opa3oBaHusl OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

Cornacho neiictByromemy basucnomy yue6HOMY I1any pabouasi mporpaMma
OpHEeHTHpOBaHa Ha 34 y4eOHbIe HEJeH, TOATOMY COKpAIEHHE YacOB HE MPETyCMOTPEHO.

H3menenusn, 6necénnsle 6 ABMOPCKyIo U yueoHyo npozpammy u ux 060cHosanue.

Pabouas nporpamma y4uTesnsi HOJTHOCTBIO COOTBETCTBYET TEMAaTHYECKOMY IJIAaHUPOBAHUIO
aBTOPCKOM MpOrpaMMbl U HE BHOCUT B HEE HUKAKUX U3MEHEHUH.

Konn4ecTBo KOHTPOJIBHBIX paboT 110 OMOJIOIMU HE PETIaMEHTHPYETCS IOKYMEHTAMHU
¢benepanbHOro ypoBHS. ABTOpCKasi MporpaMMa 1o OMOJIOTUU HE COACPKHUT yKa3zaHHsI 110
IIPOBEJCHUIO KOHTPOJIA.

C 3TO#1 1IeNBIO 110 UTOTAaM U3YYEHUs OTACIBHBIX TEM IPOBOAATCS 0000IIAIOIINE YPOKH,
NO3BOJISIOIINE BBIIBUTh YPOBEHb YCBOECHUS Y4eOHOI0 MaTepHaia, ChOpMUPOBAHHOCTb 3HAHUM U
YMEHUH y4aluxcs.

KoHTposb ocyliecTBiIsIeTcs: C UCIOIb30BaHUEM PA3IMUHBIX (POPM U METOJIOB 10 YCMOTPEHUIO
YUUTENS U MOXKET COJIEpKaTh: TEMAaTHUECKOE TECTUPOBaHKE, (POHTAIBHBII OIpoC,
WH/MBUYaJIbHBIE 3aJJaHUS, CAMOCTOSITEIIbHBIE PAOOTHI.

[TpakTueckue u 1abopaTopHbie pabOThI MPOBEPSIOT HABBIKYU IMOJTYYEHHBIE B XOJ€ YCBOCHHUS
OHMOJIOTHYECKOro MaTeprasa U MoAIeKaT OLIEHUBAHMUIO.



TEMATHUHYECKOE IIVIAHUPOBAHHUE 10 KJIACC
Ne KoanuecTBOo 4acoB duexTponnpie  Moayau nporpaMmmbl
HanmenoBanue pasieoB H | Agyop  Pabo (undpossbie) BOCHUTaHHA
KonTtp. Konrp. IIp.p IIp.p.
n/  TeM MpPOrpaMmbl cKaf yas oOpa3oBareJib
padoThI padoThI JLPp. JLp.
1| nporp nporp 6 p HbIE pecypchbl
aMMa AMMA aBT.Iporp. pad.mporp. asT.mporp pao.mporp
Co3znmaHve yCcIIoBUi 1J1s
dhopmupoBanme
bubnuoteka OCHOBHOTO MMOTEHI[MAA
OK JINYHOCTH YYAIIETOCs KaK
Bbuonorus xak Hayka 2 2 - - 0.5 0.5 1 Y
https://m.edsoo.r = OHOpPBI B JOCTHKEHUU
u/7f41c292 nenu (MOJISTUPOBaHNE
00pa3a BbITyCKHUKA
IITKOJIBI)
Coznanue ycinoBui AJis
Bubmiorexa (hopMHEpOBaHE OCHOBHOTO
MOTEHIIMANTA THIHOCTH
JKuBble CHUCTEMBI M X ITOK H
1 1 - - y4amerocsi Kak ornopbl B
OpraHu3anus https://m.edsoo.r
JOCTYDKCHHH TIEITH
u/7f41c292
(MozmenupoBaHue 00paza
BBIITYCKHHUKA MIKOJIBI)
EuGImoTexa OTIBIT CAMOCTOSITEITLHOTO
N MPHOOPETEHMS HOBBIX
XHUMHUYECKHM COCTaB U HOK P P
8 8 - - 1 1 3HAHHUI, IPOBEICHUS
CTPOEHHUE KIIETKU https://m.edsoo.r ..
HAYYHBIX HCCIIC/IOBAHMIA;
u/7f41c292
Bubimorexa Coznanue yclnoBui AJis
10K ¢dbopmupoBaHue
KnzHeneaTenbHOCTD KIETKH 6 6 - - OCHOBHOTO IOTEHI[Aa

https://m.edso0.r

u/7f41c292

JIMYHOCTH YYalICrocs Kak
OITOPBI B HOCTHKCHUHU



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

jagsarese (MOZ[CJ'II/IpOBaHI/Ie
06p333 BBIITYCKHUKA

IITKOJTBI )
Bubmioreka OTIBIT CAMOCTOSITEIILHOTO
PazmuoxeHue u NpUOOPETEHHST HOBBIX
UHIUBUAYAIBHOE PAa3BUTHE S) 5) 1 1 E[t([:E//m edsoo.r 3HaHMIL, IPOBEICHUS
OPraHu3MOB /TT416292 HAYYHBIX HCCIICOBAHMIA;
Bubmiorexa OTIBIT CAaMOCTOSITEIILHOTO
HacnencrBeHHOCTH B [TOK HpHOG?eTeHm HOBBIX
8 8 1.5 1.5 3HAHU, IPOBEICHUSI
U3MEHYHUBOCTH OPTaHU3MOB h;;r;z:i/rg;zdsoo.r HAYUHbIX HCCIICOBAHMUI;
u C
Co3znmaHue yCcIIoBUN IS
¢dbopmupoBaHue
bubnmoreka OCHOBHOTO ITOTEHITHANA
Cenexuusi OpraHnu3MoB. 3 3 1HOK JIMYHOCTH y4Yalllerocs Kak
OcHOBBI OMOTEXHOJIOTHH https://m.edsoo.r ~ OHOPBI B TOCTHKCHUH
u/7f41c292 e (MOISTMPOBAHUE
00pasa BBIITyCKHHUKA
TITKOJIBI)
CoznmaHue yCcIIoBUi IS
dhopmupoBanue
bubnuoteka OCHOBHOTO MOTEHIIHAIA
Pe3seprHOS BpeMs 1 1 [HOK JHYHOCTH y4aIlerocs Kak
https://m.edsoo.r | OMOPBI B JOCTHKEHUU
u/7f41c292 e (MOJSTMPOBAHNE
00pa3a BBITyCKHUKA
TITKOJTBI )
OBIIEE KOJIMYECTBO YACOB 34 34 4 4

I10 ITPOT'PAMME



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

TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne KoanuecTBOo 4acoB duexTponnpie  Moayau nporpaMmmbl
HaumeHoBaHue pa3iesioB 1 ABTOp Paoou (uudposbie) BOCIIUTAHUSA
Kowurp. Kownrp. IIp.p IIp.p.
n/  TeM MpPOrpaMmbl cKaf as oOpa3oBareJib
padoThI padoThI JLPp. JLp.
n nporp nporp 6 p HbIE pecypchbl
aMMa AMMA aBT.porp = paod.mporp | aBT.mporp pad.mporp
Co3znmaHve yCcIIoBUi 1J1s
dhopmupoBanme
bubnuoreka OCHOBHOTO IOTEHI[aIa
OK JIMYHOCTH Y4alllerocs Kak
DBOIIOIIMOHHAA OHOIOTHS 9 9 0 0 1 1 1 Y
https://m.edsoo.r | OMOPBI B JOCTHIKEHUU
u/7f41cc74 nenu (MOJSTUPOBaHNE
00pa3a BbITyCKHUKA
TITKOJTBI )
OIIBIT CAMOCTOSTEILHOTO
bubanoreka
Bo3HuKHOBeHHE U pa3BUTHE OK NpHOOPETEHHNS HOBLIX
P 9 9 0 0 0.5 0.5 1 3HAHWMH, IPOBEICHUS
JKM3HH Ha 3eMiIe https://m.edsoo.r ..
HAYYHBIX MCCIICOBAHMIA;
u/7f4lcc74
OIIBIT CAMOCTOSTEILHOTO
bubanoreka
OPraHIEMbL 1 OK arormas OK MPHOOPETEHHSI HOBBIX
P Py 5 5 0 0 1 1 . 3HAHWMH, IPOBEICHUS
cpena https://m.edsoo.r ..
HAYYHBIX HCCIICOBAHMIA;
u/7f4lcc74
Coznanue yclnoBui AJis
OPMHPOBAHUE
bubanoreka (popmmp
OCHOBHOTO IOTEHI[aIa
CooOmiecTBa u [IOK H
9 9 0 0 JIMYHOCTH YYaIIeTroCs KaK

9KOJJOTHYCCKHEC CUCTCMBI

https://m.edsoo.r

u/7f4lcc74

OTIOPBI B IOCTHIKEHUH
e (MOISINPOBAHHE
00pa3a BBITyCKHUKA



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

Coznanue yclnoBui AJis
¢dbopmupoBaHue

bubnuoreka OCHOBHOTI'O IIOTEHIMANA
PesepBHOE BpeMst 2 2 HOK JMYHOCTH y4alIerocs Kak
https://m.edsoo.r = ONOpPBI B JOCTHKEHUM
u/7f4lcc74 nenu (MOJICTUPOBaHNE
00pa3a BBITyCKHUKA
TITKOJIBI)
OBIIEE KOJIMYECTBO YACOB 34 34 . ”E

I10 ITPOIT'PAMME



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

IIpakTn4yeckue padorsl (10) kiaace
IIpakTuueckasi pabora Ne 1 «Mcnonb30BaHHUE pa3ITUUHBIX METOJIOB MIPU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBRY

JlabopatopHsie padoTsl (10) kiacc

JlaGoparopHnasi pabora Ne 1 «/M3yyeHne KaTaIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)»

JlaGopaTopuasi padora Ne 2 «3ydyeHue cTpoeHus KJIETOK PACTEHUM, )KUBOTHBIX,
rpubOB U GaKTepHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOTpENnaparax u ux
ONMCaHUE

JlaGopaTopHnasi padora Ne 3 «HaGmroeHre MuTO3a B KJIE€TKaX KOHUMKA KOpelika
JlyKa Ha TOTOBBIX MUKpOTpenapaTax»

JlaGopaTopHnasi padora Ne 4 «/3yueHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»»

JlaGopaTopHnasi padora Ne 5 «3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKpEeLMBaHus Y Ap030(uiIbl HA TOTOBBIX MUKpOIIpEnapaTax»

JlaGopaTopHasi padora Ne 6 «/3yuenue Moau(pUKAITMOHHON N3MEHYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOI0 PAZla U BApUALIMOHHON KPUBOW)

JlabopaTtopHast paGora Ne 7 «AHanu3 MyTaluii y 1po30(uibsl Ha TOTOBBIX
MUKpOIpenaparax»»



IIpakTn4yeckue padorsl (11) kiaace

IIpakTuueckas padora Ne 1 «M3yueHrue uCKonmaeMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLIMIX)

IIpakTuyeckas padora Ne 2 «[loacuér MIOTHOCTH NOMYJSLUNNA Pa3HbIX BUIOB
pacTeHui»

JlaGoparopubie padorsl (11) kiace

JlaGopaTophnasi padora Ne 1 «CpaBHeHHEe BUIOB M0 MOP(DOJIOTUUECKOMY
KPUTEPUIO»

JlaGopaTopHnasi padora Ne 2 «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIBHOTO XapaKTepar»

JlaGopaTopHnasi padora Ne 3 «Mopdosioruueckre 0COOEHHOCTH PACTEHHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTopHas padora Ne 4. «BiausHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCa»






HHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBO 4acos

JJIeKTPOHHBbIE
Ne Koutpoas IIpakruuec Jlara n3ydenus uugposbie
Tema ypoka
n/n Beero HbBIE KHe oOpa3oBaTe/ibHbIE
padoThbI padoTsI o nany | Mo pakry pecypcnl
bubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KHUBOW TPUPOIBI.

5 [Tpaktuueckas padota Ne 1 «Mcmons3oBanue 1 05 bu6nuoreka [IOK
Pa3JIMYHBIX METOOB IIPU U3y4YECHUHU ' https://m.eds00.ru/863e6122
OMOJOTHYECKIX 0OBEKTOBY

3 buonornueckne cuCTeMbl, IPOLIECCH U UX 1 bubnmoreka [JOK
M3y4YCHHE https://m.eds00.ru/863e6564

bubmunoreka LIOK

4 benku. CoctaB u cTpoeHne OSIKOB 1 https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJOTHYECKUE KaTalTu3aTOPHI.

JlaboparopHas padota Ne 1 «M3yuenue bubmmoreka [JOK

5) - 1 0.5
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA https://m.edso0.ru/863e6b72
npUMepe aMHJIasbl WK KaTanaas3bl)»

bubmunoreka LIOK

0 HyxennoBeie kneiorst. AT® 1 https://m.eds00.ru/863e6d5c

7 Hcropust 1 METObI U3YUEHHUSI KIETKU. 1 bubmmoreka [JOK
Knerounas teopus https://m.eds00.ru/863e6e88
XuMHUYECKUU cOoCTaB KJIeTKU. Bosia u bubnuoteka [JOK

8 1
MHHEPAIBHBIE COJIU https://m.eds00.ru/863e674e



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

KieTka xak 1ie;ocTHas KuBasg cucTeMa

CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaboparopHas pabota Ne 2 «M3yueHue

bu6mmoreka [IOK

10 CTPOEHUS KJIETOK PAaCTCHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKPOIPCIIapaTax U UX OIMUCAHUCH
bu6mmoreka [IOK
1 O6MmeH BEmECTS MM MCTa00H3M https://m.eds00.ru/863e766¢
bubmunoreka LIOK
12 Potocres. XemocHrres https://m.eds00.ru/863e7c98
. bubmoreka [JOK
13 Dnepretiieckuii 00men https://m.edso0.ru/863e7aae
JKuzHeHHbI UK KIeTKU. Jlenenne KIeTKu.
Muros. JlabopaTopuas padota Ne 3
14 «Habmonenrne MuTO3a B KJIETKaX KOHUYUKA 0.5 bubmmorexa [JOK
A ' https://m.eds00.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MHUKpOTIpenapaTax
15 buocunTes 6enka. Peakiys MaTpuaHOTO bubnmoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmunoreka LIOK
1 T —
6 panciut — brocunTes benka https://m.eds00.ru/863e796e
bubmunoreka LIOK
17 Hexkierounsie GOpMBI )KU3HU — BUPYCHI https://m.edsoo.ru/863¢7540
bubmunoreka LIOK
18 DopMbI pa3MHOKEHUST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
19 Meiios bubmoreka [JOK

https://m.edsoo0.ru/863e7f4a



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

20 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 0.5 bubmmoreka [JOK
OmnogorBopenue. JlabopatopHas pabora Ne 4 https://m.eds00.ru/863e81b
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 6
TOTOBBIX MUKpOIIpenapaTax»

21 WuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

HHBHAY P p https://m.eds00.ru/863e8436

99 'eneTnka — Hayka 0 HacClIeICTBEHHOCTH U bubmmoreka [JOK
U3MEHYHUBOCTH https://m.eds00.ru/863e86f2

bubmunoreka LIOK

23 Yrnesoasl. JI

HICBOABL. THIHIAR https://m.eds00.ru/863e6870

24 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. bubnmoreka [JOK
MoHOTHOpUAHOE CKPEIINBaHNE https://m.eds00.ru/863e8878

o5 JurnbpumHoe cKpemmBanue. 3aK0H bu6nuoreka [IOK
HE3aBUCUMOTI'0 HACJIEA0BAHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe HaclleJOBaHUE MTPU3HAKOB.

JlaboparopHas padota Ne 5 «M3yuenue

26 e3 J'II;TaTI())B M(FHOFI/I6 UJHOTO I/}IIII 0.5 Bubmmorexa [IOK
pesy prA ' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MHUKPOTIpENapaTax»

['eneruka nomna. HacnenoBanue npu3Hakos, bubnmoreka [JOK

27
CIIEIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEeHYUBOCTh. JlabopaTopHast pabora Ne 6.

28 Nzydenune Monn(puKamoHHOM 0.5 bubmmorexa LIOK

I A t ' https://m.eds00.ru/863e8efe
M3MEHYUBOCTH, TOCTPOCHHE BapHALIMOHHOTO
psAna U BapuallMOHHOM KPUBOI»
29 Hacnencrsennass i3MEHUYUBOCTD. 05 bubmunoreka LIOK

JlaboparopHas pabota Ne 7. «AHanu3

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MyTalui y Jpo30(HIIbl Ha TOTOBBIX

MHUKpOIIpenapaTax»
bubmunoreka LIOK
30 Tenrernia westobeta 1 https://m.edso<])_.[ ru/863e8d78
PesepBHeIil ypok. O000IICHHE IO TEMe
31 «HacnencTBeHHOCTh U U3MEHUHUBOCTD 1
OpraHU3MOBY
but6mmoreka [IOK
32 Cenekums kak Hayka i npoece 1 https://m.edso;I ru/863e9214
33 MeTtobl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 bu6nuoreka [IOK
U )KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus Kak oTpacibs IpOU3BOACTBA 1 Bubmmorexa [IOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBO 4acos

JlaTa H3yveHus DJIEKTPOHHbIE
Ne Tema ypoka Kontpo IIpakTnyec uudpoBbie
n/n Bcero  JbHBIE KHe o0pa3zoBaTe/ibHbIE
paGoThl  paboThbI Ilo naany | ITo pakty  pecypesi
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHHS 1 bubmmorexa [OK
https://m.eds00.ru/863ea20e
5 Hcropust pa3BuTHS NIpEACTaBICHUI 00 1 bu6nuoreka [IOK
3BOJIIOIAU https://m.edso0.ru/863e9570
but6mmoreka [IOK
3 Muipooposmiowts L https://m.edsoo.ru/863e9cle
[Tomynsiust kKak eMeHTapHas euHUIa BUIa
4 u sBosrortuu. JlaboparopHas padora Ne 1 1 05 bu6nuoreka [IOK
«CpaBHeHHE BHIOB 110 MOP(OJIOTHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JBuKyiye cuisbl (371eMEeHTapHbIE PaKTOPHI) 1 bubnmoreka [JOK
3BOIIOINU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBenHsbIit 0TOOp B €10 GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIONNN: TIPUCTIOCOOIEHHOCTh
OpPraHWU3MOB M BUI000pa30BaHUE. BuG OK
7 JlaGopaTtopHnast pabota Ne 2 «Onucanue 1 0.5 h'::sz'I/I;IzTee(;(s?)(])_[ru 186369fde
IPUCIIOCOOIEHHOCTH OpraHu3Ma U €& T '
OTHOCHUTEIJIBHOTO XapaKkTepar»
8 HampaBneHus 1 myTa MaKpO3BOJIOIIHH 1 bubmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONINN 1
10 Wcropus xu3Hu Ha 3emiie U METO/BI €€ 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

U3Y4EHUS

11 ['unoTe3bl MpouCcXoXKaEHUs KU3HHU HA 3eMIie bubnnorexa [IOK
https://m.eds00.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3paMm u bu6nuoreka [IOK
rnepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO
U )KUBOTHOTO Mupa. [IpakTudeckas pabora Ne bu6nuoreka [IOK

13 0.5
1 «3yueHne ucKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTEHHIA U KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpemeHHas cucTeMa OpraHn4eckoro Mupa bubmmorexa LHOK
https://m.edsoo.ru/863ea48e
but6mmoreka [IOK

15 DBOJIOIHS YeTIOBEKA (AaHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
bubmunoreka LIOK

16 JIBrkynue cuibl ((hakTOphl) aHTPOIIOTEHE3a https://m.edsoo.ru/863eadAd

17 OCHOBHBIE CTaIMH 3BOJIIOLIMH YETIOBEKA

Yenoseueckue pachkl U NPUPOIHBIC aJallTALIUU bu6nuoreka [IOK
18
YeJloBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O000IIEHHE TTO TeMe
19 «BO3HUKHOBEHWE U Pa3BUTHE KU3HU Ha
3emuie»

20 DKoJorus Kak HayKa
but6mmoreka [IOK

21 Cpenbl 00uTaHHS U 3KOJOTHYECcKHe (DaKTOPHI https://m.edsoo.ru/863eafec

Abuotndeckue (aktopsl. JlaboparopHas
paborta Ne 3. «Mopdomornueckne bubanorexka HOK
22 0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT 0.5 https://m.eds00.ru/863eb10

obutanusy. JlaboparopHas padota Ne 4.
«BrnusiHUE cBeTa Ha POCT U pa3BUTHE

e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

YCPCHKOB KOJICYyCa»

bu6nuoreka [IOK
23 buomieckue axropet 1 https://m.edso;I ru/863eb348
DKOJIOTUYECKUE XAPAKTEPUCTUKU TTOMYIISIIIHH.
24 IIpakTrueckas pa60TauN9 2 «[loncuér 1 05
TUIOTHOCTH TIOIMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHui»
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3 1 Eggs?;;f:;iggg%eb%a
bubnmoreka [JOK
26 DKOJIOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 httos://m.e dso<])_.[ru 1863eb46a
OCHOBHBIE TIOKA3aTEeIH YIKOCUCTEMBI.
27 Oxonorudeckue nupamuasl. CBoiicTBa 1 bubmorexa [JOK
skocucten. CyKIeccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE 3KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE IKOCUCTEMBI
30 buocdepa — riobansHas sKocucTemMa 3emMiu 1 E::g?;&fiifﬁgﬁebb%
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 ngg;}lr:f;ifg};%eb 416
32 YenoeyecTBo B Onochepe 3emin 1
33 Cocy1ecTBOBaHME MPUPOIBI U YETOBEUECTBA 1 bubmorexa OK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011IEHNE TEMBI 1
«Coo0111ecTBa 1 KOJIOTUYECKUE CUCTEMBI
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOI'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uos A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o61miectBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
buonorus.Iloypounsie pazpadbotku.10-11 knaccel.ba3zoBeiit ypoeHs [1og

pen.IlaceunnkaB.B.Jlunus YMK: YMK "Jlunus xxuzun". B. B. Ilaceunuk, 10 k1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.






