MHUHUCTEPCTBO NPOCBEHIEHMS POCCUMCKOM ®EJIEPAIIANA
MunucrepcerBo obpaszoBanus CaparoBckoii o6aacTu
KomuTter 06pazopanus

AnMuHECTPAIHH MapKCcoBCKOro MyHHIHNIAILHOrO paiioHa
MOY-COIII Ne3 r. Mapxkca

PACCMOTPEHO COT'JIACOBAHO YTBEP}KI[EHO

NRAM LD g
! J/l[‘\.ua %
Pyxosozurens HIMO 3am. Wa no YBP ﬂnpex ;§~‘ i JZZ@\

\\\

JleBuna E.1L. Boctpyxora H.A. 3 3 ‘WXopi FD'B
TMpotoxon Nel ot «_7'» ot « #n Mpriashei/ 74 o1 & 745 ».
2 ety ia 2023, a,du; Jerse  2023r.
PABOYASA NMPOT'PAMMA
(ID 2356857)

ydebnoro npexmera «buonorus. ba3oBpiil ypoBeHb»
[t obyuatomuxcst 10 — 11 kmaccor

Cpok peanuszauuu 2 rofa

Mapxe 2023



INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEeOOBAaHWI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, MOJOXEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHuH,
e 3HaYeHHWU B IIO3HAHMU S>KUBOM IpPUPOJBl M OOECHEeUeHHM CYLIECTBOBaHMS 4YEJIOBEYECKOI'O
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Ouosoruu AaéT MnpejacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOyyaroIlUXcs cpeAcTBamMu ydyeOHoro mnpeamera «buonorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpKAaHUE, €ro CTPYKTYpPY, PpaclpeleleHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yYeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTMKH 00pa30BaTesIbHOrO IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTU/yUeOHBIX NEHCTBUN 00yUaromuxcs 1o
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Onarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHUEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomy Hapsay c u3ydeHHEM OOLIEOMONIOTMYECKMX TEOPHM, a Takke
3HAaHUHM O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKM3HU ISl PEIICHHS MPUKIAIHBIX 33/1a4, B TOM YUCIIE: PO QUITaKTHKH
HACJIEACTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH I€JIecO00pa3HOro MOBEACHUS B OKpYKalollel NMPUpPOIHON cpere,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEILHOCTH 4YEJOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHs K MPHUKIAJIHOW HANPABICHHOCTH Y4eOHOTO
npeaMera «buosorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00€CNeUeHUs YCIOBHM Ui pelieHus
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBLHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraer
dopmupoBaHHe y O0YyYaroUUXCS CIOCOOHOCTH afaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOI MpUpoje, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB YKMBOW TNPHPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, YKOJIOTMUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K KUBOM IIPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHne OWMOJIOTHS HMMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro ooduiero oopa3oBaHus, CoUanu3aiy odyJaromuxcs. M3ydenne
Oouosoruun obecreunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTyaJIbHBIX,

2



KOMMYHHUKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpHI, CIIOCOOCTBYET
UHTETpaIMy OUOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenvera «buonorus» CcocTaBUIM OCHOBY Ul ONPEJENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TIPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYYaIOIIMUECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesIoe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIolel MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU nesTesibHOCTH. Ocoboe MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJIEPIKAaHUS, KOTOpPhIE CIy)KaT OCHOBOM i  (QOpMHUpPOBAHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepwaja B MporpaMMe 10 OHOJIOTHH
OCYIIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHuM3alMd U 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTpYKType y4deOHoro npeamera «bHoOnOrus» BbIIEICHBI CISAYIOLIUE COAEpKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KileTka kak OMOJIOTHYECKas CUCTEMAY,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH .

Llenp u3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(QYHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Jloctuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTCs pereHrueM CAeAYIOIMMX 3a/1a4u:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUW O OWOJOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTHMHE MHUpPA, O METOJaX HAay4yHOro II03HaHWS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYarOMIMXCS TMMO3HABATEIbHBIX, MHTEIICKTYalbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B TMpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISIIOB,
UJIeW U MOJIX0A0B K U3YUYECHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBJIEHHE Yy OOydaromuxcsi oOue KyabTyphl, (YHKIHOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXAIOIIETO MUpPA KMBOU MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHWW B MPAKTAYECKON NESITEIbHOCTH YEJIOBEKAa, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCMIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM IPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTUYECKMX 3HAHWW JUTIsI TIOBBIIICHHS] YPOBHSI 3KOJOTUYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,



IpUMEHEHHE NPHOOPETEHHBIX 3HAHUI M YMEHUH B TOBCEJIHEBHOW JKMU3HU [UIS OLEHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJI0ICHHE Mep TPO(DHIIaKTHKH 3a001€BaHU.

B cucteme cpennero obuiero oopazoBanus «buosnorusy», nzydaemas Ha 0a30BOM YpOBHE,
SBIISICTCA O0SI3aTENbHBIM yYEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JIacTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

s n3ydyenust 6uosnoruu Ha 0a30BOM YpPOBHE CpeIHEro o0IIero oopa3oBaHusl OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUSA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKOM u mpaBoMm. Ponbp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

Metoap!l Mo3HaHUS KUBOM MPUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONMCAaHKUE, H3MEPEHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pPa3IMYHBIX METOIOB MNpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OuwocucTeM H HWX pa3HooOpa3ue. YPOBHU OpraHu3aldd  OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmunpel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJBl U MUHEpAJIbHBIX BEIIECTB B KieTke. IloxnepikaHue OCMOTHUYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCaXapH bl (TJII0KO3a, pudo3a U Ie30KCupru003a), Aucaxapu sl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YITIEBOJOB, OEJIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[utonmoruss — Hayka o kjeTke. KietouHas Teopuss — mpuMep B3auMMOJACHCTBHS HUIECH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTudyeckas M mnpokapuoruyeckas. OCOOEHHOCTH CTPOCHHUSA
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KIETKU: PUOOCOMBI, KIIETOUHBINA EHTP, IEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonudeckas TabmuIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOU KIeTKn», «CTpoeHune
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTENbHbBIX, KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunre3a. Peakuumu doTocunTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIIIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a IS KU3HU Ha
3emie.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl Tpancasauuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYChL. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakrepunodaru. bonesnu
pacTeHHMIA, )KHBOTHBIX U YEJIOBEKa, BhI3bIBACMBIC BHpycaMu. Bupyc mmmyHoaeummra genoBeka

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTerpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuuet  u cxembl: «Tunbl  muTaHus», «Metabonusamy»,  «MHUTOXOHAPUSIY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbId 1wk Bupyca CIIHMJla, OGakrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Yasoenue JHK u tpanckpunums», «buocuntes
oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIM IMKJI KieTkd. Murtepdaza u muto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTuBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Craguu wmeiosza. [lporeccsl, mpoucxonsnime Ha cragusix meinosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CriepMaTo30ui,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyJIsAIus,
opranoretes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 IBETKOBOIO PacTEHMsI: CTPOEHUE CEMEHH, CTAIUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
Oaxtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBaHue: MHKPOCKOI, MuKpomnpenaparbl «CriepMaTo30U/Ibl MIIEKOIUTAIOLIET0Y,
«Siueknerka muekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
HSMOPHUOJIOTUY B CTAHOBJICHUU T'€HETHKHU. BKitaq pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUH, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJIENOBAaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  ckpeuMBaHuWe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIeOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HaciienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonsslii psn v BapualnmonHas kpupas. Hopma peakuuu npusHaka. KonnuectBeHHbIE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peaknuu. CBoHCTBa MOIUPUKANMOHHON N3MEHYMBOCTH.

HacnencTBenHas, iy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTalnuii: TeHHbIE, XpOMOCOMHBIC, T€éHOMHble. YactoTra M
NPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenusie 3a0osieBaHus
YeJOBEKa: TeHHble OoJie3HH, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiIOKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nel. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpaumMu:

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

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMopeiicTBuEe aielbHbIX TE€HOB», «l €eHeTnyecKkue KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIECIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «'eHeTHKa Tpymnn KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBaHue», «HenomaHoe
JOMHUHHUpOBaHHE», «/{urnbpuanoe ckpemuBanue», «llepekpé€cTt Xpomocom», MHUKPOCKON U
MuKkpornpenapat «JIpo3oduna» (Hopma, myranuu (Gopmbl KPeUTEEB U OKPACKU Teja), repdapuit
«I"opox MOCeBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3ydyeHre MoAM(PUKATMOHHONW N3MEHYHBOCTH, TTOCTPOSCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKAECHUE CEeNeKIMU U qomectukanus. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METO/BI CENEKIMH. MacCOBBIM U WHAMBUAYAIBHBI OTOOPHI B CENEKIINH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
Hepoxacreennoe ckpemmBanue — aytOpunuHr. OtpanéHHas ruOpuausanmus U e€  yCIexw.
NcKkyCcCTBEHHBIN MyTareHe3 W TOJYyYECHHE MOJUIIOUI0B. JOCTMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kierounas wumkenepus. Kietounble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX
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CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akamemmka M. @. HWeanoBay, «[lomumnoumus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenwmii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B OMoj0ruu. BiysHue 3BONMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenscrBa dBomonuH. [laneoHToOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYIUMEHTAapHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBmwxynme cuibl ((hakTophl) BOJIONUN BUAOB B NpHpojae. MyTallMOHHBIM mpoluecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnud. DopMbel ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [Ipumepsl npucnocoOnenuit
y opranuzmMoB. ApoMop(h03bl 1 UIN0-adaNTallNH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, IK0JI0TrHUECKOE.

Makpospomonus. @opMbl 3BoIOLMK: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanu3anus. AganTuBHas pajananus.
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JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «ITomynsiumy, «MyTanuonHas U3MEHYUBOCTHY, «ApoMOp(O3bI»,
«Unnoanantauny, «O0mas aereHepauus», «JBrxymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopwba 3a cymiectBoBanue», «IIpucrnoco0n1eHHOCTh
Opranu3MoBy, «l eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUJO00PA30BAHHEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3JIMYHBIMHU THIIAMHU OKPACKH, HA0Op TIIOJA0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KouieKmus «@DOpMbI COXPaHHOCTH HMCKOIIAEMBIX
JKUBOTHBIX W PACTCHHI», Monenb anuiukanus «llepexpéct xpoMocom», BIIaXHBIE Mpenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH Tella).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3nHnkHOBeHHe M pa3BUTHE KU3HU Ha 3eMuie.

JoHayuyHble TIpEACTABICHUS O 3apOXIACHUU >KW3HU. HaydHble TUMoTe3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJrony. HavanbHabie sTansl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
®dopMupoBaHUe MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U UX
sBONMIOLMA. PDOPMHUPOBAHKNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne >xku3Hu Ha 3emie 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUMA, OpPJOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKH.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: NajaeoreHOBbIi, HEOT€HOBBIM, AaHTPOIIOTEHOBBI.

XapakTepucTuka KIUMara W TeoJIOTMUecKuX mporieccoB. OCHOBHBIE ATaIlbl IBOJIIOIUU
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil W >KUBOTHBIX. l[losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BOIONUU. OCHOBHbIE CHCTEMATHUYECKUE
TPYIIIBI OPTAaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
MPOUCXOKICHUH YelloBeKa. MeTo 1l u3ydeHus: antponoreHe3a. Cxo/ICTBa M pa3andMs YelloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

Jewxkymme cunbl  (pakTtopsl) aHTpomoreHe3a. HacnencTBeHHass HW3MEHUYHMBOCTH U
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, UEIOBEK yMEbIi,
Uenoexk npsmoxondmuii, YenoBek Heanaeprainbckuid, YenoBek pasymubiid. Haxonku
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MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHTOJoMUJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBenue CollHEUHOM cUCTeMbl», «Pa3BUTHE OpraHMYEcKOro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHHS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJI0K
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKU WIH U300paKeHUsT KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padora Ne 1. «M3yyeHre UCKOMAEMbIX OCTATKOB PACTEHHI U KUBOTHBIX B
KOJUTEKIIHSX .

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKojoruss Kak Hayka. 3ajadyd M pasAeibl AKOJIOTMH. METoapl  3KOJOTrM4ecKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPTraHU3MEHHasI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKkTOPOB. bruoiornueckue puTMsl.

buotnueckne  Qakropel. Buasl OMOTMYECKMX  B3aMMOJAEHCTBHM:  KOHKYpPEHIIMA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MOMYJsiuu. OCHOBHBIE IOKA3aTelad MOMYJIALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmumpl u cxemsl: kapta «lIpupoaasie 3081 3eminy, «Cpenpl 0OOUTaHHST OPTAHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.
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JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
POCTPAaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

Dkojnoruyeckue cucreMbl (dkocuctemsbl). [lonstue 00 3KkocucTeMe MW OHMOreOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOAYIEHTbI, KOHCYMEHTBI, PpEIYICHTHI
KpyroBopor BemecTB W TMOTOK PHEPIUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Omomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoicCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOpPETyJIALusl, pazButue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOCUCTEMBl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOeHHOCTH Ouochepbl Kak II00albHONM IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIJIepoaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emin. AHTpOIIOTeHHBIE U3MeHeHus B Onocdepe. [modanpHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE TpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOTMH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jseca», «buoneHos
BOJI0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3ACUCTBUS Ha TMPUPOAYY,
«BaxkHeiilme MCTOYHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocTapisitomas ouocdeps», «DakTopwl Aerpagamnu nousy, «llapaukoseril a¢dexTy, «DakTopsl
PaAMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepona B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MOJIENIb-aIIIIINKALHS «Tunununsie OHOILICHO3BI», repOapuit
«PactutenpHbie  cooOmiecTBay, Kojulekuuu — «buwoneHo3», «BpeguTenn — BakHEHIIHMX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl ¥  KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM Ipynnam ogHoro Buaa, KpacHas kaura Poccuiickoit
®Denepalinu, U300paKeHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIuMuUCs TPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIIEyIOIIE  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HAJIMYMEe MOTHMBALMU K OOyYeHUIO OHOJIOTWH, IIeJICHANPaBICHHOE pPa3BUTHE BHYTPECHHHX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYdYarolIUXCsl PYKOBOACTBOBATHCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYLIUMH  CUCTEME
OMOIOTHYECKOTO 00pa30BaHMs, HAJIMYME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHbIEC TIJIaHBL.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHMS IpeameTa «buoyorus» AOCTUraroTCs B €IMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUCCKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHHUS M CHOCOOCTBYIOT MpOLECCAaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJIEHHUIO, B3aHUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAacJleIWi0 M  TPaAULHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAIOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTo npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacIIMpeHHe KU3HEHHOTO OMNbITa U OMNbITa AESATEIBHOCTH B MPOLECCE peain3alid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM UKCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  00ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHON TBOPUECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU yOSXKICHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MTO3HABATENIBHBIX W UCCIEIOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON IPAKIAHCKON UICHTHYHOCTH, TATPHOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JIocTXeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCThH OLICHUBATh CUTYAIlMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SMOIIMOHAIBHOTO BO3/IEUCTBUS AKUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peajn3alus 3JJ0pOBOro U 0e30MmacHoro o0pasa KU3HH (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHMSA .

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3iuyHbIM cepam mnpodeccrnoHalbHON AesTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;
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7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX PEeLICHHUs;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBUJI MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEeHCTBUM, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYyJbTYphI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOW HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE A3bIKOBOM M UNTATENIbCKON KyJIBTYpPhI KaKk CPEICTBA B3aUMOIEHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUMONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH JII COBPEMEHHOMW IMBHIIM3ALNN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIBHOMY
MCIIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX TOBBIINICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHain3a WU OOBSICHEHHs SBICHUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJs PElIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYHIECTBIATH IMPOEKTHYIO U
MCCIIEI0BATENBCKYIO ICSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3yNbTaThl OCBOCHUS Y4eOHOro mnpenmera «buonorusy» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYIrHX), YHUBEpCaJIbHBIE
yueOHble JeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00ECIEUNBAIOLIIE
¢dopmupoBaHre (YHKIMOHAJIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3yabTaTbl OCBOCHMs INPOrpaMMbl CPEJHEro oOIuero oOpa3oBaHUS
JIOJKHBI OTPakaTh:

OsJiaieHne YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTePHbIE IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpeneNaTh LeNU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX JOCTHKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IPUPOIB;

CTPOUTH JIOTUYECKHE PpACCYXKJIEHUS (MHAYKTUBHBIE, JEAyKTHUBHBIC, I10 QAHAJIOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYITHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA U MPEJICTaBICHHs CYIIECTBEHHBIX CBA3eH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a Tak)Ke MPOTUBOPEUMI pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbl C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalIbHbBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJbTATOB LEINSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEIOBATENBCKON U MPOEKTHOW JEATENbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs MTPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;
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UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATENBHOCTH IO TOJIYYEHHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUNoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIH,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN IOMCK IEPEHOCAa CPEACTB W CIIOCOOOB ICHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WJEW, IpeajaraTb OPUTMHAJIbHBIE MOJXOAbl U PEUICHMs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
Hay4YHO-TIOMYJISIPHOM HUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMyHblE METOAbl IpPU IOHCKE M OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TpPEACTABICHUS OUOJOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrel: TPUMEHIATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadd, Y4UTBhIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PErOBOPHI;
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BJIQJIETh PA3IMYHBIMU CIOCOOaMU OOIIEHHS M B3aUMOJEHCTBUS, MOHUMATh HaMEPEHUS
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOH JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUMHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOI pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATEIMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU ACHCTBHUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
JKU3HEHHBIX U Y4eOHBIX CUTYaIlUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HECHHBIX CUTYalHIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaLHUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIIMPOKOM PYIUIIMH B Pa3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIA
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAJIU3€ PE3YyIbTaTOB JAESITEIbHOCTH;
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3) npuHsATHE CeOs1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.

INPEJIAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 yuyeOHoro npeamera «buosorus» HaydHble 3HAHMs, YMEHUS U
CHOCOOBl JIEMCTBUH TI0 OCBOCHMIO, WHTEPIpPETAlMM W MpeoOpa3oBaHUIO 3HAHUM, BHIBI
JESATEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe NpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI 10 roJjaMm 00yueHHs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAY4YHOTO MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BemeCTB M  MpEeBpalleHue HHEPruu), IoMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KMBBIX  CHUCTEM, CaMOBOCIHPOM3BEIECHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHME H3JaraTb OMOJOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
LEHTpaJlbHas J0TMa MoJeKyJsipHoi Ouoinorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o eHTpax MHOI0o0oOpasusi U MPOMCXOXKACHUS KyIbTYpHbIX pactenuii H. 1.
BaswuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHHS B OWOJIOTWU: HAOJIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTMYECKOTrO
DKCIIEPUMEHTA, BBIIBWKCHHE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHWE NOJNYyYEHHBIX PpEe3yNlbTAaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHSITHH,
TEOPHIl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIIACTUYECKOr0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOKEHUS, UHIUBUIYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOI€He3);

yYMEHUE NPUMEHSTH MOJTy4YeHHbIE 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IPOLIECCOB U
SBJIGHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBLHOTO
IIPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3J€MEHTapHble TIE€HETUYEeCKHE 33Jauyd Ha MOHO- M JAUTHOpHIHOE
CKpeIIMBaHKe, CLETUICHHOE HAClIeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS

JUIS TIPEICKa3aHMsl HACIIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;
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YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuia Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJAOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HWCTOYHUKOB (CpelacTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEPHUalIbl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTHYECKYI0 HMH(POpPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOCHHS YydeOHOro mnpeamera «buonorus» ¢ I1 knacce
JIOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJOTUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH CO/ICPKAHUE OMOTIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIIHS,
reHoOoHA, SBONIONMS, [BWXKYIIUE CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaHHs, YKOJIOTHYECKas MUpaMuIa, OMoreonenos, onochepa;

YMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomouuoHHass Tteopus Y. Jlapsuna,
CHUHTETHYECKasi TEOPHs IBOJIIOIIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, uepenoBaHus rIaBHBIX HampaBieHuid u myted spomonuu A. H. CeBeproBa, ydeHus o
ouocdepe B. . Bepranckoro), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJIEHUH, OpraHu3alus M TMPOBEJEHHE OHOJIOrMYECKOTrO
OKCTIEPUMEHTA, BBIJBIDKEHHE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHA,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE TPU3HAKH CTPOECHUS OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIAA, TPOJIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPTHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX N3MEHEHUH
B JKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IHUKIOB B
o6uocdepe;

yYMEHUE NPUMEHSTH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUs OMOJIOTHUECKUX INPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeUeHUs
0€30MTaCHOCTH CBOETO 3[I0POBbS W 3/IOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAIOIIEH TNPUPOIHONW cpeae, MOHWMaHHEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYEeCKHe 33aJayd, COCTaBJISATh CXEMBI INepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTEMax (I1eMH MUTAHUSA );

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHUYECKHUe paboThl, cOONIONaTh MpaBUiIa MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;
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yYMEHHE KpPUTHYECKH OIEHHBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COZICPKaHMsI, BKJIIOYAIOILIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HMCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHalbl), paccCMaTpUBaTh IIIOOATBHBIC
9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, ()OPMUPOBATH MO0 OTHOILICHHUIO K HUIM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHUE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMONIOrMYEeCKYI0 HMH(GOPMALMI0 M3 HECKOJbKMX HMCTOYHHKOB, T'PaMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
Konrpoabnsie IIpakrnuyeckue
n/n U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsI
pecypcsbl
bubmuorexa [JOK
1 b 2 .
MIOHOTIDL Kt Hayka 05 https://m.edsoo.ru/7f41¢c292
2 JKuBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmorexa LHOK
p H https://m.edsoo.ru/7f41¢c292
. bubnuotexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 HKHSHEEATEIEHOCTE KISTKH 0 https://m.edsoo.ru/7f41c292
PasMHOXKEHNE 1 MHIUBUAYAIbHOE Pa3BUTHE bubnnoreka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYNBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 P 1
CICPBHOC BpeMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
KonTpoabubie IIpakTuyeckue
n/n H TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bub6nmoreka [IOK
! IBOITIOLHONHAA GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
2 Bo3HuKHOBEHNE U pa3BUTHE KU3HH Ha 3emiie 9 0,5 https://m.edso.ru/7fA1cc74
bubnunoreka LIOK
1
3 Opranu3MBl H OKpyXKaiowas cpea > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2,5

24


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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBO 4acoB JIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrposbnusie IIpakrunyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2023 https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0,5 bubmorexa HOK
P ' 12.09.2023 = https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUHU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 bubnuoteka [JOK
U UX U3y4YCHHE 19.09.2023  https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIN 26.09.2023 @ https://m.edso0o.ru/863e674e
bu6mmoreka [JOK
b . 1
> eI, COCTaB it CTPOCHHE OeiIkoB 03.10.2023  https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' 17.10.2023  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJTU KaTajasbl)»
7 YraeBosasl. JIunumasl 1 bubmuorexa [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e674e
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24.10.2023  https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hywaentiosbie knciorel. AT® 31.10.2023 https://m.edsogru/863e6d5c
9 Hcropus u MeTo1bl U3y4EeHHS bubnmoreka [JOK
kietku. Kinerounas teopust 07.11.2023  https://m.edso0.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucrema 14.11.2023
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora Ne 2
«3yueHune cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0,5 https://m.edsoo.ru/863e6ff0
. 28.11.2023
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE»
bu6mmoreka [JOK
12 OOMEH BOIECTS I META00IH3M 05.12.2023  https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 dorocmmres. Xemocires 12.12.2023  https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 dmeprerueckuii oomen 19.12.2023  https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KiIeTKu. [lenenue
KJIeTku. Muto3. JIaboparoprast Bu6morexa [IOK
15 padora No 3 «Habmionerne mutosa B 05 26.12.2023  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpenmapaTax»
16 Bruocunres Oenka. Peakiusa bubmuorexa [JOK
MaTpUIHOTO CHHTE3a 09.01.2024  https://m.edsoo0.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka bub6nuorexa [IOK
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https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e796e

16.01.2024  https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnnoreka [HOK
BUPYCHI 23.01.2024  https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 30.01.2024 https://m.eds00.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meitos 06.02.2024  https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padora Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus MoJIOBBIX ' 13.02.2024  https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»
29 WnauBuayanbHOe pa3BUTHE bubnuoreka [IOK
OpraHU3MOB 27.02.2024  https://m.edsoo.ru/863e8436
93 I'enernka — Hayka o bubnuoreka [IOK
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH 05.03.2024  https://m.edsoo0.ru/863e862
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MpU3HaKOB. MoHOTHOpUIHOE bubmmorexa [OK
P ’ PiA 12.03.2024  https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHue. 3aKOH
25 fezaminiloro HainueI OBaHMS bubmorexa HOK
A 19.03.2024  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacieJOBaHNE
26 npusHakoB. JlaboparopHas pabota 05 bubnmoreka [JOK
Ne 5 «M3yuenue pe3yabTaToB ’ 26.03.2024  https://m.edso0.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
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CKpeUIMBaHus y Apo30(uisl Ha
TOTOBBIX MUKpPOIIPEIapaTax»

97 I'eneTuka nosa. Hacnenosanue 1 bubmuorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C IOJIOM 02.04.2024 | https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHYMBOCTH. JlabopaTropHast

08 paborta Ne 6. 3yueHue 1 05 bubnunoreka [HOK
MOIU(DUKAITMOHHON H3MEHUYHNBOCTH, ' 09.04.2024  https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BapHalMOHHOW KPUBOM»

HacneacTBenHass ©3MEHYUBOCT.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanuil y 1po3o¢puiibl Ha ' 16.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEIapaTax»

bu6mmoreka [JOK

30 Ferieritka wenosexa 1 23.04.2024  https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHNE TTO

31 teme «HacnencTtBeHHOCTh U 1 30.04.2024
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenexius Kak HayKa U TPOIece 1 bubmorexa HOK

07.05.2024  https://m.edso00.ru/863e9214

33 MeToabl U JOCTUKEHUS CEIIEKIIUU 1 bubmuorexa [JOK
pacTeHHi U )KUBOTHBIX 14.05.2024  https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpacib 1 bubnnoreka [JOK
MPOU3BOJICTBA 21.05.2024  https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME

28
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11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoannere Tpakrmyeckue U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHHS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Mutipossostrowts 1 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BHJIa 1 dBorOIMU. JlaboparopHas pabora 1 05 bubnnoreka [JOK
No 1 «CpaBHeHue BUIOB MO ’ https://m.edso0.ru/863e99c6
MOP(OJIIOTHUECKOMY KPUTEPHUIOY
5 JIBroky1ue cuibl (3JIeMeHTapHbIe 1 bubnnoreka [JOK
(bakTOpbI) FBONIOIIH https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTatel sBOIIONMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopatopHas pabora 1 05 bubnmuotexa [JOK
Ne 2 «Onucanue mpucrnocoOIeHHOCTH ’ https://m.edso00.ru/863e9fde
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapaxkTepa
8 Hampasnenus u myTu MakpOIBOIOIHH 1 bubmmorexa [JOK

https://m.edso0.ru/863e9cle
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Heob6patumocts 3BOMIOIMN

Ucrtopus xxu3nu Ha 3emiie 1 METObI €€

10
U3y4CHUS
1 ['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha bubnmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIiie 1o 3pam u bubnmoreka [JOK
IepuoIaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTENBHOTO U )KUBOTHOTO MHUPA.
13 [IpakTuueckas padora Ne 1 «/3yuenne 0,5 bubmorexa LIOK
9 https://m.edsoo.ru/863ea8bc
HCKOITA€MBIX OCTATKOB PACTCHUH H
JKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpeMeHHast cUCTeMa OPraHu4ecKoro bubnnoreka [JOK
Mupa https://m.edso00.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxyuue cuibl ((hakTopsl) bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINN YEJIOBEKA
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuoreka [IOK
ajarnTaniy 9YeJIOBEeKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl 0OOUTaHUS U SKOJIOTHUECKHE bubnmnoreka [JOK

bakTopbI

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

AbGuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdonornueckue
0COOCHHOCTH pacTeHUH U3 Pa3HbIX MECT

bubmuoreka [JOK

22 obutanusy. JlabopaTopHas padora Ne 4., 05 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEpEeHKOB KOJIeycay
bubnnoreka [HOK
23 brotiieckie GakTope! https://m.edsogru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nomymsiiuu. [Ipaktudeckast paborta Ne 2 05
«[ToacuéT MIOTHOCTU MOMYISALUN Pa3HBIX '
BHUJIOB PACTEHUI
25 CooO1uiecTBa OpraHu3MOB — OHOIIEHO3 Et?fs?/jﬁfgsigroug%eb%a
bubnunoreka [JOK
26 DKOJIOTUIECKUE CHUCTEMBI (IKOCHCTEMBI) httos://m.e dsogru 1863eba6a
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa bubmmorexa LIOK
skocucTem, CyKieceus https://m.edso0o.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rimobanbHas 3xocucTemMa bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHMS bubnmuotexa [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 YenopeuecTBO B Onocdepe 3emin
33 CocymiecTBoBaHUE TPUPOJIBI U bubnmuotexa [JOK

YCJI0BCUYCCTBA

https://m.edsoo.ru/863ebale
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https://m.edsoo.ru/863eb10e
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

34 PeseprHblit ypok. O00011IEHNE TEMBI

((COO6I_HCCTB3 " 5KOJIOTHYCCKUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2,5
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
* buosorus / Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue /Ilox pexn.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3aarensctBo «lIpocBenienner»
* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue /Tlon
pen. [Taceunuka B.B., Akimoneproe obmiectBo «M3marensctBo «IIpocBenienne»

METOAUYECKHE MATEPUAJIBI JJIs1 YUUTEJIA
buonorus: 10-11-e knaccol: 6a30BBIi YPOBEHb: METOINYECKOE ITOCOOHE K PEAMETHON
nuHauu «JInaus sxxu3an» / B. B. ITaceunuk. — Mockaa: [IpocBernienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Enunas xomutekuus 1udpoBbix 00pa3oBarebHbIX pecypcoB (School-collection.edu.ru);
Poccuiickas snekTponHas mmkosa (resh.edu.ru);

«Yun.py» — MHTepaKTHBHAs 0Opa3oBareibHas oHaiH-ardopma (uchi.ru);
«IKiaccy» - naTepakTUBHas oopasoBarenbHas omnaiH-miathopma (YAKIass.ru);
Skysmart - uaTepakTuBHas 00pa3oBaTelibHas OHJIAWH-TIaThopMa

educont.ru - uaTepakTHBHAs 0Opa3oBaTebHas OHJIalH-TIaThopMa

Enunas xomtekius nudpoBbix odpazoBaTenbHbix pecypeos (http://school-
collection.edu.ru/)
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