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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke nporpamMmbl MO OHOJIOTHMH TEOPETUUYECKYID OCHOBY IS
omnpeneneHuss MOAXOA0B K (OPMUPOBAHMIO COJEpKaHUS Yy4yeOHOTO MpeaMeTa
«buonorus»  cocTaBWIM:  KOHIENTyalbHble mnonoxkenus DIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COAepKaHus, pe3yJIbTaTOB 00y4eHUsI U TpeOOBaHUI
K YPOBHIO MOATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00 OOMIMX LEIAX WM NPHUHIMUMNAX,
XapaKTEepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO 00111ero 00pa3oBaHus
B Poccuiickoit denepariuu, a Takke MONOKEHUS O crieupuke 6HoI0Tuu, e€ 3HaYeHUU
B TIO3HAHMM >KUBOW NPUPOJABI U OOECIICUECHUH CYIIECTBOBAHUS UEJIOBEUYECKOTO
oOmectBa. CorjsacHO Ha3BaHHBIM IIOJOKEHUSAM, OIPEAEIECHbl OCHOBHBIE (DYHKIUU
IPOrpaMMBbl 110 OUOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Guosioruu Aa€T MpeCTaBICHUE O LEsAX, 00 00IIel cTpareruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMM y4yeOHOIro Ipeamera
«buonorusy», onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEP)KAaHUE, €ro CTPYKTYpY,
pacupenesneHue I0 pasleinaM M TeMmaM, PEKOMEHAYEMYIO IIOCIENOBaTEIbHOCTD
U3y4EHUsl y4yeOHOro MmaTepuajna ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€M, JIOTMKM 00pa3oBaTelbHOIO  MpoOIecca, BO3PACTHBIX  OCOOEHHOCTEH
00yyaroImuxcs.

B nmporpammMe 1o OMONOTUU TakX e YUYUTHIBAIOTCS TPEOOBAHUS K IJIaHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHbIM M MPEAMETHBIM pe3ylbTaraM OOyYeHHsS B
(GbOopMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-IO3HABATEIbHOU AEATEIbHOCTH/Y4eOHBIX
NelcTBUN 00y4aromuXxcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIi ypOBEHB) peaM30BaH MPUHLHUIT
IPEEMCTBEHHOCTH B M3y4€HUU OMOJIOTHH, Ojaroaaps yeMy B HEH NMpOCMaTpUBAETCS
HaNpaBJIE€HHOCTh Ha Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-
HAay4YHOI'O0 MHUPOBO33PEHMS, LIEHHOCTHBIX OPUEHTAlWH JIMYHOCTH, HKOJIOTHYECKOTO
MBILUICHUS, TIPECTABICHUN O 3I0pOBOM 00pa3e *HU3HU U OEpeKHbIM OTHOLIEHUEM K
OKpY>Karolllel MpUPOAHON cpeie, MOATOMY Hapsay ¢ U3ydyeHHuEeM 001eOn0I0rnuecKux
TEOpHUH, a TAK)K€ 3HAHWW O CTPOEHUM JKMBBIX CHCTEM PAa3HOIO PaHra M CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLECCOB, B Mporpamme Mo OHOJIOTHH YAEIECHO
BHUMAHHME WCIOJIb30BAHUIO TOJYYEHHbIX 3HAHUN B TMOBCEIHEBHOM KU3HM IS
pelieHusl TPUKIAAHBIX 3aJad, B TOM 4YHUCJIE: NPO(PUIAKTUKA HACJIEICTBEHHBIX
3a007€BaHUN YeJNOBEKa, MEAMKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUS, O0OOCHOBAHUS
AKOJIOTMYECKU LEIeCO00pa3HOro MOBEACHUS B OKPYKAIOIIEH NPUPOIHOM cpere,
aHaIM3a BIUSHUS XO3SMCTBEHHOMN NI€ATEIbHOCTH YEJIOBEKa HA COCTOSIHUE TPUPOJAHBIX
U HMCKYCCTBEHHBIX SKOCHUCTEM. Y CHUJIEHWE BHUMAHUS K MPUKIAAHOW HANpaBIIEHHOCTH
yueOHoro mnpeamera «buosorus» MPOIUKTOBAHO HEOOXOAMMOCTHIO OOecIeueHus
YCIIOBUHM JJIsl pelleHHs] OJHOM M3 aKTyaldbHBIX 33/ay IIKOJIHHOIO OHOJOTHYECKOro
oOpa3oBaHusi, KOTOpas MpesnonaraeT GopMUpoBaHUE Y 00YUAIONIUXCSl CIIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHHSIM IMHAMUYHO PA3BUBAOLIETOCS COBPEMEHHOIO MUDPA.

buonorust Ha ypoBHe cpegHero oOuiero oOpa3zoBaHHs 3aHMMaeT BaxkHOe mecTto. OHa
oOecnieunBaeT (GOPMUPOBAHUE Y OOYYAIOMIMXCS MPEACTABICHUN O Hay4YHOH KapTUHE



MHpa, pacimmpser W o0000maeT 3HAHWUA O XWUBOW MpUpone, €€ OTIIMYUTEITHLHBIX
NpHU3HAKaX — YPOBHEBOUW OpraHM3alMi U BOJIIOIUH, CO3AET YCIOBUA JUIsl: TIO3HAHUS
3aKOHOB >KMBOUW MpUpojibl, (OpMHUPOBaHUS (PYHKIIMOHAIHHOU IPAaMOTHOCTH, HABBIKOB
3I0pOBOr0 U O€30macHOro0 00pa3a >KU3HU, IKOJIOTHYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOULIEHUS K )KUBOW IIPUPOJE U YETOBEKY.

bonpmoe 3HaueHue OMOJIOTHS MMEET TakKKe HJisi PEHIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/1ay CPEAHEro 00111ero o0pa3oBaHUs, COLMAIU3AIMN 00yYarOITUXCS.
Nzydenne 6uonornun oGecrieunBaeT yciaoBUs A (POPMHUPOBAHUS WHTEIUICKTYyaIbHBIX,
KOMMYHHMKAIIMOHHBIX W HWH(GOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CHOCOOCTBYET MHTErpalyu OWOJIOTUYECKUX 3HAHUN C MPEICTABICHUAMH W3 APYTUX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (GU3MKH, XUMHH U Teorpaduu. Ha3BanHbIe
MOJIOKEHHUSI O MpeAHa3HaueHUU yueOHOoro mpeameTa «buomorusy coctaBUiIM OCHOBY
JUIA OTpEAeNiCHUs] TMOAXO0J0B K OTOOpY U CTPYKTYPHPOBAHHUIO €ro COJEp:KaHus,
IPEICTaBICHHOI0 B IpOrpaMMe M0 OHOJIOTHH.

Otbop copepxanus yuyeOHOro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIIEH C MO3ULHUI KYJIBTYpOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyuaroluecs: JOHKHBI OCBOUTH 3HAHUS U YMEHMsI, 3HAUUMble A (OPMUPOBAHUS
oOuieil KyJabTyphbl, ONPEAEIAIONIUe aIeKBaTHOE MOBECHNE YEJIOBEKAa B OKPYKarolen
OPUPOJHOM Cpelie, BOCTPEOOBAaHHBIE B IIOBCEIHEBHOM KH3HU U NPAKTUYECKOU
nestenpHOCcTH. Oco0oe MecTo B JTOM CHCTEME 3HAaHMM 3aHMMAIOT 3JIEMEHTHI
COJIEp)KaHusl, KOTOpBIE CIyXaT OCHOBOW s (POPMHpPOBAHUS NPEACTABICHUNA O
COBPEMEHHOW EeCTECTBEHHOHAYYHOM KapTHHE MHpa U IEHHOCTHBIX OPHEHTALUAX
JMYHOCTH, CIOCOOCTBYIONIUX T'yMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.
CTpyKkTypupoBaHHE COJEp)KaHUsA Y4eOHOro marepuaia B MPOrpaMMe MO OHOIOTHH
OCYILIECTBIICHO € YYETOM MNPUOPUTETHOIO 3HAYEHHUS 3HAHUW 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX JKMBOM TPHUPOJBI, O €€ YPOBHEBOM OpraHu3alid WU SBOJIOIUU. B
COOTBETCTBUM C 3TUM B CTPYKType yueOHoro mnpenmera «buojorus» BbIIEIEHBI
CIIEyIOIUE COJepKaTeNbHble JTUHUM: «buosnorus kak Hayka. MeTonbl Hay4HOTO
no3HaHus», «Kierka kak Ounosornyeckas cucremay, «OpraHuzM Kak OMOJOrHYecKast
cuctema», «CucreMa U MHOTooOpasue OpraHM4eCKOro MUpa», «IBOJIOLUS >KUBOM
OPUPOJIBD, « IKOCUCTEMBI U TPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3yyenms yueOHoro mnpenmera «buornorus» Ha 06a30BOM ypoBHE —
OBJIaJICHHE O0YYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3aluu
KUBBIX CHCTEM Pa3HOTO paHTa W MPUOOpETEeHHE YMEHHWI HCIONb30BaTh STH 3HAHUS
JUIS TPaMOTHBIX JEHCTBUN B OTHONIEHWH OOBEKTOB KUBOW MTPUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a3zoBOM
ypOBHE 00ECTICUNBAETCS PEIICHUEM CJIeYIOIIMX 3a1a4:

OCBOGHHE OOYYAIOUTUMUCS CHCTEMbI 3HAaHWA O OWOJIOTMYECKUX TEOPUSAX, YUCHHSX,
3aKOHaxX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, IMpaBWiIax, CIyKaluX OCHOBOM s
(opMupOBaHUs MPENCTAaBICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOoJ]ax
HAy4YHOTO TO3HAHMS, CTPOECHHWH, MHOT000Opa3MM M OCOOEHHOCTSIX JKUBBIX CHUCTEM



Pa3HOTO ypPOBHS OpTaHM3AIlMHM, BBIJAIOIMIUXCS OTKPBITUAX M COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopmMupoBaHre y 00y4arOIIMXCsl TO3HABATENIbHBIX, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B Mpolecce aHaldu3a JaHHBIX O MYTSAX Pa3BUTHUSA B OMOJIOTMH HAYYHBIX
B3IJISIIOB, HJEH M TMOAXOAOB K H3YYEHHIO JKUBBIX CHCTEM pPAa3HOTO YPOBHS
OpraHu3allly;

CTAaHOBJICHHE Yy OOydarommxcs oOmieil KyiabTypbl, (GYHKIHOHAIBHOM TPaMOTHOCTH,
pa3BUTHE yYMEHUN OOBSICHATh W OIICHWBATH SIBICHHUS OKPYKAIOIIETO MHpPA >KHBOU
MIPUPOJILI HA OCHOBAHUH 3HAHWUU U OTIBITA, TIOJYYCHHBIX MPU U3YUECHUN OMOJIOTHY;
dopMupoBaHre y 00yJaromMXcsi YMEHUN WIUTIOCTPUPOBATH 3HAUEHNE OMOJIOTUYECKUX
3HAHUM B TIPAKTUYECKOH JCATEIHHOCTA YEJIOBEKA, PAa3BUTUHU COBPEMEHHBIX
MEIUIUHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KMBOW MPHUPOIHI,
HEOOXOAMMOCTH OEpeKHOr0 OTHOUICHMsI K HEH, COOJIIOIEHUsI STUUYECKHX HOPM IpH
IIPOBEICHUH OMOJIOTHYECKUX UCCIIEOBaHUI;

OCO3HaHWE IIEHHOCTU  OHWOJIOTMYECKMX 3HAHUW IS TIOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOMN KYJIbTYPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUI B MOBCEIHEBHON JKU3HU JJIsI OLICHKU
HOCIEACTBUA CBOEH JEATENBHOCTH 10 OTHOLIEHUIO K OKpYXKarollel cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIOJEHHE Mep NPOPUIAKTHKU
3a001eBaHUM.

B cucreme cpennero ob6miero oopazoBanusi «buonorusy, uzydaemas Ha 0a30BOM
YpOBHE, SBISETCS 00sA3aTeNbHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB
npeaAMEeTHON 001acTh «EcTecTBEHHOHAYYHBIE TPEIMETHI.

Jlns u3yueHus: OMoOJIOrMM Ha 0a30BOM YpPOBHE CPEIHETO OO0IIero oO0pa3zoBaHMs
otBoautcs 68 dacoB: B 10 kmacce — 34 4Jaca (1 gac B Henenmo), B 11 kmacce — 34 gaca
(1 gac B HEzeIIO).



COJEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka (24):

buonorus kak Hayka. CBsi3b OMOJOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU HU
APYTUMU €CTECTBEHHBIMU HayKaMHu, GUIOCOPHEH, ITUKOM, ICTETUKON U mpaBoM. Posb
Oouonoru B (POPMUPOBAHWU COBPEMEHHOM HaydHON KapTuHbl wmupa. Cucrema
OMOJOTHYECKHUX HayK.

MeToapl 1O3HaHMUS JKUBOM MNpUpoAbl (HAOMIOAEHHE, SKCIEPUMEHT, OIHUCAaHHE,
U3MepeHue, KiaccupuKalus, MoJEIMPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).
Jlemoncmpayuu:

IToptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IPUPOIBD».

Jlabopamopnvie u npakmuyeckue pabomul:

[Ipaktuueckas pabora Ne 1. «Mcmonp30BaHHE pa3NMYHBIX METOJOB IMPU H3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7Kusble cucteMbl M X opranuzauus (14):

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTiaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.
CgoiicTBa OMOCHCTEM UM UX pa3zHOOOpa3ue. YPOBHU OpraHU3aAlMU OHOCHUCTEM:
MOJICKYJIAPHBIM, KJICTOYHBIA, TKAHEBBIM, OPTAaHU3MEHHBIM, MOMYJISLMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKHUH ), OUOChEepHBII.
Jlemoncmpayuu:
Tabmuubr 1 cxembl: «OCHOBHBIE MPU3HAKU KUZHW», «YPOBHU OPraHHU3aIUN KUBOU
IPUPOIBI».
Obopyoosanue: Mmoaensb monekynsl JJHK.

Tema 3. Xumun4eckuii coOCTaB M CTPOEHUE KJIETKH (84):

XUMHYECKUM COCTaB  KJIETKHM. XHWMHUYECKHUE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BEIIECTBRA.
OyHKIMK BOJABI M MHUHEpaJbHBIX BelIeCTB B kieTke. [loanepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB M cTpoeHue O€nKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHumble M 3aMEHUMBbIE aMUHOKHUCIOTHI. AMHHOKHMCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€TTKOBOM MOJIEKYJbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. brosornueckne QpyHKIUU OCIKOB.
depMeHTHl — OMosornueckue katanu3aTopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas crnenuduanocts. Kodepmentsl. Butamunpl. OTianuws (hEepMEHTOB OT
HEOPraHUYECKHUX KaTalu3aToOpoB.



VYrneBoabl: MOHOcaxapuasl (TJIIOK03a, pubo3a W Je30Kcuprbo03a), Aucaxapujbl
(caxaposa, JlakTOo3a) W  MOJMcaxapuabl  (Kpaxmayi, TJIMKOT€H, IeJUTI0JI03a).
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlunuael:  Tpurnuuepuasl,  docdonunuasl,  crepounbl.  ['mapodunsHO-
ruipodoOHbIe cBOMCTBA. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIJIEBOJIOB,
O€JIKOB U JIMMIUJOB KaK HICTOYHUKOB SHEPTHUU.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuabsl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Crpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK. Bunsr PHK. AT®:
CTpoeHHe U QYHKIIUH.

[{utonorus — Hayka o knetke. Knerounas teopust — npuMep B3aMMOIEUCTBUSA UIIEU
1 (aKTOB B HAYYHOM MO3HAHUHU. MeTOIbI U3yUCHHS KICTKH.

Kierka kak wnenoctHasd xuBag cucrteMa. OOmue NpPHU3HAKH KIETOK: 3aMKHYyTas
HapykHasg MeMOpaHa, Moiekyibl JJHK kak reHeTuueckuil anmapar, CUCTEMa CHHTE3a
Oenka. Tumbl KJIETOK: SyKapHOTHYECKasl U mpokapuoTuieckas. OcCoOOEHHOCTU CTPOCHUS
npokapuotudyeckon kietku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHYECKON
KJIeTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KJIETKHU.
[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIHUKC, UX (YHKIIUU.
[InazmaTuueckass MemOpaHa, €€ cBoicTBa U QyHKIMH. L{uTOorIasma u e€ opraHouabl.
OpnnomeMOpannbie opraHounsl kierku: OIIC, anmapatr TonbkH, JU30COMBI.
[TosmyaBTOHOMHBIE OpPraHOWIBl KJIETKHA: MHMTOXOHJPHUH, IutacTuiabl. lIponcxoxaeHue
MUTOXOHApUM W miactul. Buasl miactun. HememOpaHHble OpraHOMIbI KIIETKH:
pUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPUOJIU, PECHUUKH, KIYTUKH. DYHKIIMH OPraHOU10B
KJIETKU. BKIItoueHus.

SAnpo — perynsTopHbli LeHTp KkieTku. CTpoeHue sjapa: saepHas o000J0YKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jlemoncmpayuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammber:  «Pacnpenernenue XUMHUYECKMX JJIEMEHTOB B HEXHWBOM MPUPOIEH,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIELY.

Tabmumpsl u cxemsl: «Ilepruoguueckas Tabiuia XUMAYECKUX AJIEMEHTOBY, «CTpoeHHe
MOJIEKYJIbl BOAb, «buocunres Oenkay, «CTpoeHue Moiekynbl Oenka», «CTpoeHue
depmentay, «HykneunnoBbie xkucnotel. JIHK», «Crpoenue w™onekyinsr ATO»,
«CTpoeHune »yKapHuOTHYECKON KIEeTKW», «CTpOoeHuEe KUBOTHOM KIETKW», «CTpoeHue
pacTUTENIBHOW KIETKN», «CTpPOEHHE MNPOKAPUOTHUECKON KiIeTKn», «CTpoeHue sapa
KJIETKN», « Y TIAEBOIBD, «JIMIUIBD.

Obopydosanue: CBETOBOM MUKPOCKON, 000PYIOBaHKUE IJis MPOBEASHUS HAOIIOACHUH,
U3MEpPEHUN, SKCIEPUMEHTOB, MHKpPOIpEnaparbl pacTUTENIbHbIX, JKMUBOTHBIX H
OaKTepHaTbHBIX KIETOK.

Jlabopamopuvie u npakmuyeckue pabomul:

JlabopatopHnas pa6ota Ne 1. «M3yueHne KaTaIUTHUECKOW aKTUBHOCTH (hepMEHTOB (Ha
MIPUMEPE aMHJIa3bl WM KaTalasbl)y.



Jlabopatopuast pabora Ne 2. «/3ydeHne CTpOCHHS KJIETOK PACTCHUM, KXUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnaparax U UX OMUCAHUECY.

Tema 4. JKusHeesiTeJIbHOCTb KJIETKH (64):

OOMeH BemecTB, WJIM MeTa00IM3M. AccUMWIAIMSA (IUIACTUYECKUNA OOMEH) Hu
JUCCUMWJIISIUSL  (PHEPreTUUYeCKu OoO0MEH) — JIBE€ CTOPOHBI €IMHOTO Tpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHsS BEIIECTB M HHEPrUM B TMOHUMAaHHUU
MeTaboIn3Ma.

Tuner oOMeHa BemecTB: aBTOTpOo(dHBIN U TeTepoTpodubId. Pob GpepmMeHTOB B 0OMEHe
BEIIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas m TemHOBas ¢as3wel (porocuHTeza. Peakmuu (doTocwHTE3A.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3a IS )KU3HU Ha 3emiie. Biusiaue
yCIIOBHM cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIMICHUS €ro MPOJAYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCHHTE3UPYIolMe OaKkTepuu. 3HAUYCHUE XEMOCUHTE3a JUIsl )KU3HU Ha
3emie.

DOHepreTudyeckuii oOMeH B KJeTKe. PacuiersieHne BEIIECTB, BBIJICICHUE U
AKKyMYJUPOBAHHE SHEPTUM B KIETKE. DTambl dHEPreTUYecKoro ooOmeHa. [mukonms.
bpoxenne wu ero Buabsl. KuciaopogHoe OKHUCIEHUE, WIH KJIETOYHOE JbIXAHHE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.
Peakunuu marpuuynoro cunre3a. ['enetnueckas unpopmauus u JIHK. Peanumzanms
reHEeTUYEeCKOM HH(OpManuu B KJIETKE. [ eHeTMyeckuid KOJ U €ro CBOICTBa.
Tpanckpunius — matpuuHbii cuaTe3 PHK. Tpancnauus — OuocuHTe3 Oenka. DTamsbl
TpaHcisiiuu. KonupoBanue aMuHoOKuca0T. Poib pubocoM B OMocuHTE3€E OernKa.

Heknerounsie (opmbl ku3Hu — Bupychl. Hcropust oTkpeiTus BupycoB (/1. H.
NBanosckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1MKiIa BUpycoB. bakrepuodaru.
bosie3Hn pacTeHuil, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBbIE BHUpycaMu. Bupyc
umMmyHoneumta yenoBeka (BUY) — Bo3oynurens CIINJa. O6patHast TpaHCKpHUTIITHS,
peBepTasa u unterpasa. [Ipodunaktruka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.
Jlemoncmpayuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. TumMupsizes.

Tabmumet w  cxembl: «Tunel  nuTanus», «Meradomusm», «MUTOXOHAPHUSY,
«JHepreTuueckuit oOMeH», «Xmoporaact», «®PotocunTedy, «Crpoenue JIHK»,
«Ctpoenue u (pyHKIHOHUpPOBaHME TeHa», «CuHTe3 Oenkay, «I'@HeTUYeCKUl KOm»,
«Bupycoe», «bakrepuodarn», «CrtpoeHue u xku3HeHHbIM 1uKa1 Bupyca CIIN/a,
0akrepuodara», «Pemnmukanus JTHK.

Obopyodosanue: moaenu-anmiukamnuu «Y apoenue JJHK u tpanckpunuusy, «buocunres
oenkay, «CTpoeHue KIeTKn», MoJenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNEe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB (54):

Kierounelii muki, WIM >KU3HEHHBIM LMK KieTku. HMuTepdasza u  MwuTO3.
ITpormecchl, mpotekaromue B nHTEpdase. Pemmukaus — peakius MaTpUIHOTO CHHTE3a
JHK. Ctpoenue xpomocoM. XpPOMOCOMHBI Ha0Op — KapuoTwil. JIWMIOWIHBIN W



TalIONIHBI  XpOMOCOMHBIE HaOopbl. Xpomatuibl. LluTonmornueckue OCHOBBI
Pa3MHOXKEHUS U UHIUBUAYAIBHOTO PA3BUTHUSL OPTaHU3MOB.

Henenue kinetkn — muto3. Cragum murtosa. [Ipormecchl, MpouCXonsine Ha pPa3HbIX
CTausAX MUTO3a. BUONIOrnYecKuii CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

@dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecroyioe U mojoBoe. Buasl Oecmosoro
Pa3MHOXXEHUSA:  JEJIEHUE HAABOE, MOYKOBAHWE OJHO- W  MHOTIOKJIETOYHBIX,
CHOpooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHHE
OpraHU3MOB, €r0 3HAYECHHE VISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiios. Ctaguu meriosa. [Iponecchl, npoucxoasuie Ha craausx Mmeiio3a. [loBenenue
XpoMocoM B merno3se. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE MEN03a.
['amerorene3 — mpoiecc 0Opa3oBaHHs TMOJOBBIX KJIETOK y >KUBOTHBIX. [loyoBbIe
JKeJle3bl: CEMEHHUKU M SSUYHUKH. OOpa3oBaHUE M Pa3BUTUE IOJIOBBIX KIETOK — raMeT
(cmepmaTo3ou, SMIEKIeTKa) — crepMaToreHe3 u oBoreHe3. OCoOCHHOCTH CTPOCHUS
AULEKIETOK U criepMaro3ouaoB. Omionorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHUOHAIIbHOE pa3BUTHE (IMOPHOTrEHE3).
Ortanbl SMOPHUOHAJIIBHOTO Pa3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE,
racTpyJisius, OpraHOreHE3. [TocTambproHanbHOE pa3BUTHE. Tunel
HOCTAMOPUOHAIILHOTO Pa3BUTHSL: MPAMOE, HENPSAMOE (JJMUMHOYHOE). BiinsHue cpenpl Ha
pPa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct m pasButme pacrenui. OHTOreHe3 LBETKOBOTO PACTEHMS: CTPOCHUE CEMEHH,
CTaJNH Pa3BUTHS.

Jlemoncmpayuu.

Tabnuupl 1 cxembl: «POpMBbI pa3MHOKEHUS OPraHU3MOBY, «J[BOITHOE OMIIOAOTBOPEHUE
y LIBETKOBBIX PAaCTECHHI», «BereraTuBHOE pa3sMHOXKEHHUE PACTEHUI», «/leleHne KiIeTKu
Oakrepuitny, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KieTouHbIi
ki, «Perumkanus JJHK», «Mutosy», «Menos», «lIpsimoe u HenpsiMoe pa3BUTHUEY,
«I"aMeTorenes y MIEKOIUTAOIMINX U YEJT0BEKA», « OCHOBHBIE CTAUN OHTOT€HE3a.
Obopydosanue: MUKPOCKOI, MUKponpenapaTsl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«SlinekneTka MIEKOMUTAONIEroy, «KapnoknHes B KJIE€TKaX KOpEIlKa JIyKa», MarHUTHas
Mojenb-amIukanus  «Jlenenne knetkm», wmoxaenb JHK, wMomens MeradasHoit
XPOMOCOMBI.

Jlabopamopnvie u npakmuueckue pabomol:

Jlaboparopnas padbota Ne 3. «HabntoaeHue MUTO3a B KJIE€TKaX KOHUYMKA KOpelka JIyKa
Ha TOTOBBIX MUKPOIpenapaTaxy.

Jlaboparopuass pa6ota Ne 4. «M3ydeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieAcTBEHHOCTH ¥ MK3BMEHYHMBOCTH OPraHu3MoB (8u4):

[IpeaMeT u 3amaun reHeTUKU. VICTOpUs pa3BUTHUSI T€HETUKH. POJIb IUTOJIOTMH 1
AMOPHOJIOTUY B CTAHOBJICHUH TeHETUKH. BKiag poccuiickux u 3apyOeKHbBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeTo bl TeHETUKU (THOPUI0TIOTUYECKHM, IUTOTCHETHYECKH,



MOJIEKYJISIpHO-TeHETHUeCKUi ). OCHOBHBIE T€HETUYECKHE MOHATHUS. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIENOBaHUS IPU3HAKOB, yCTaHOBJIEHHBIE I'. MeHnenem.
MonorubpuHoe ckpenBanue. 3aKoH eIMHO-00pa3us ruOpUI0B IEPBOTO MOKOJICHUS.
[IpaBuiio MOMUHKPOBaHMS. 3aKOH PACIICTUICHUS TPU3HAKOB. [ UITOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMTOJTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpeluBanyue. 3aKOH HE3aBUCUMOTO HACIEJOBAaHUS TPU3HAKOB.
[{uToreHeTMUECKNE OCHOBHI JUTUOPHUIHOTO CKPEITUBAHUS. AHATU3UPYIOIEEe
ckpemuBanue. Mcnonb30BaHNe aHAIM3UPYIOWIETO CKPEIIUBAHUS ISl ONIPEACTICHUS
TeHOTHITa OCOOM.

CuerieHHOe HacneAoBaHue npu3HakoB. Pabora T. MopraHna no cremieHHOMY
HACJIEOBAaHNIO 'eHOB. HapylieHne cuerieHust reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.
XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTHU. | eHeTMUECKNE KapThl.

I'eneruka nosa. XpoMOCOMHOE ONPEIEIICHHUE M0JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omoramerHsie U reTeporaMmeTHble Opranu3mMbl. HacinenoBanue npu3HaKkos,
CLEIUIEHHBIX C IIOJIOM.

N3menunBOCTh. BUBI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAs. Poib
Cpelibl B HEHACJIEICTBEHHOM U3MEHYMBOCTH. XapaKTepUCTUKa MOIU(DUKAITMOHHOM
U3MEHUYMBOCTU. BaprualimoHHbIN psAl U BapuallMoHHas KpuBas. Hopma peakiuu
npu3Haka. KojimuecTBeHHbIE M KaU€CTBEHHBIE IPU3HAKU U UX HOpPMa PEAKIINH.
CaoiicTBa MOIU(PUKAITMOHHON U3MEHUUBOCTH.

Hacnencrsennas, uiy reHoTUIUYECKasi, ”3AMEHYMBOCTh. KomOuHaTHBHAS
M3MEHYHMBOCTh. Mel03 1 MOJI0BOM MPOLIECC — OCHOBA KOMOWHATUBHOW M3MEHYMBOCTH.
MyTtanronHast ”3MeHYMBOCTh. Kitaccudukaiys MyTaiuii: TeHHbIE, XpOMOCOMHBIE,
reHoMHble. YacToTa ¥ MpuyuHbl MyTauuid. MyrareHHble pakTopbl. 3aKOH
TOMOJIOTHYECKHUX PSIOB B HAcJIeACTBEHHOM n3MeHunBocty H. . BaBunosa.
BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuotun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKH YEJIOBEKA:
IeHeaJIOTHYECKUN, OJTM3HEIIOBBIN, IIMTOTCHETHIYECKUM, OMOXUMUYECKUH, MOJICKYJISIPHO-
reHeTnueckuil. COBpeMEHHOE ONpeIeNICHHE F'eHOTUIIA: TTOJITHOTEHOMHOE
CEKBEHHPOBAHUE, TCHOTUITMPOBAHUE, B TOM 4uciie ¢ moMoibto [ITI[P-ananmmu3a.
HacnencrtBennsie 3a00eBanus YeI0BeKa: TeHHbIE 00JIe3HU, O0JIE3HU C
HACJIEICTBEHHOM MPEAPACIIONOKEHHOCTHIO, XpOMOCOMHBIE 00Jie3Hn. COMAaTUUECKHUE U
reHepaTuBHbIe MyTalu. CTBOJIOBBIE KJIETKHU. [[puHIIUITBI 310POBOTO 00pa3a *K13HH,
JUArHOCTUKH, MPOPUIAKTUKY U JIEYEHUS] TeHETUYeCKUX OoJie3Heil. Menuko-
F€HETUYECKOE KOHCYJbTUPOBAHUE. 3HAUEHUE MEIUIIMHCKON IT€HETUKH B
peAOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIeBaHUM YeIoBEKa.

Jlemoncmpayuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuinos.

Tabnuibl 1 cxembl: « MOHOTHOPUHOE CKPEIIMBAHKUE U €TO IIUTOTCHETHYECKAas
OCHOBa», «3aKOH PaCILEIUICHHS U €r0 IUTOr€HETUYECKasi OCHOBAY», «3aKOH YUCTOTHI
rameT», «Jlurubpunnoe ckpenmBanuey, « [ {luronorunyeckrne 0CHOBBI UTHOPUIHOTO



CKpeluBanus», «Meno3y», «B3anmoaencTBue aJyieIbHbIX T€HOBY, «[ eHeTnueckue
KapThl PACTEHUM, dKUBOTHBIX U YEJIOBEKa», «I eHeTHKa 1ojay, «3aKOHOMEPHOCTH
HACJIEJOBAHUsI, CLIETUIEHHOTO C TTOJIOM», «KapHOTHUIIBI YENOBEKA U JKUBOTHBIX», « BUbI
U3MEHUYUBOCTIY, «MoaupuKalMoHHas U3MEHYUBOCTHY, «HacienoBanue pesyc-
daktopay, «I'eHeTrKa rpymnin KpoBu», «MyTanmoHHasi U3MEHUHUBOCTDY.
O6opynoBanue: MoJenu-anmMkanuu « MoHoruOpuaHOe CKpenBanuey, «Hemomanoe
JTOMUHHUPOBaHUEY, «IurndpuaHoe ckpemuBanuey, «llepekpéct xpomocomm,
MHUKPOCKOIT U MUKponpemnapart «J{po3oduna» (Hopma, MyTariuu GOpMbI KPbLUTEEB H
OKpacku Tena), repoapuii «I'opox moceBHOIY.

Jlabopamopnvie u npakmuyeckue pabomuol:

Jlabopatopnas pabota Ne 5. «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTax».
JlabopatopHas pabota Ne 6. «M3yuenne MoarpUKaIMOHHON N3MEHUYNBOCTH,
MOCTPOCHHUE BaPUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW».

JlabopatopHas paborta Ne 7. « AHasIU3 MyTanuii y 1po30(uiIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Tpaktuueckas padota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekniusi opranu3mon. OCHOBBI OM0OTeXHOJI0THH (34):

Cenexnys Kak HayKa ! IpoLecc. 3apoKACHUE CENEKIUU U TOMECTHUKALIUS.
VYyenue H. 1. BaBunoBa o neHTpax NpOUCX0XKACHHUS 1 MHOTOOOpa3us KyJIbTYpPHBIX
pactenuil. LIeHTphI MPONCXO0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, IITAMM.
CoBpeMeHHbIE METO/IbI CEJIEKIIMU. MacCcoBbIi U UHANBUIYAIbHBINA OTOOPHI B CENEKIIUU
pacTeHHI U )KUBOTHBIX. OLIEHKA dKCTEphEpa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE —
nHOpuauHr. Yucras nuHusa. CKpelMBaHue YUCThIX JTUHUM. ['eTepo3uc, niam rudpuaHas
cuna. HepoactBeHHoe ckpemuBanue — ayTopuaunr. Otaanénnas ruopuausamus u eé
ycnexu. ICKyCCTBEHHBIN MyTareHes3 U MOJyYEeHHUE MOJUIIIONI0B. JIOCTHXKEHHS
CEJIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.
bHrOoTEXHOJIOTHSI KaK OTpaciib MPOU3BOACTBA. [ €HHAs MHKEHEpHs. DTallbl CO3/1aHUs
pexomOunanTHOM JIHK u Tpancrennsix opranuzmos. Kiierounast HH>)XeHEpHs.
Knerounsie kynbTypbl. MUKPOKIIOHAIBHOE pPa3MHOXKEHUE pacTeHui. KiioHupoBanue
BBICOKONPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX OPTaHU3MOB. JKOJOTUYECKHE U
strdeckue nmpoodsuembl. 'MO — reneTnueck MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.
Jlemoucmpayuu.

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.
Tabnuupl 1 cxeMbl: kKapTa «LIeHTpbI MPOUCXOKIAECHUS U MHOT000pa3usl KyJIbTYPHBIX
pactenuin, «Ilopoapl JOMaIHUX )KUBOTHBIX», «CopTa KyJIbTYpHBIX PACTEHUI,
«Otnanéunas rubpuauzanusy, «Padoter akagemuka M. @. BanoBay,
«ITomunnonnus», «O0BEKTH OMOTEXHOJIOTUNY, «KiIeTouHbIe KYJIbTYphl U
KJIOHHUpOBaHUeE», «KKOHCTpyHpOBaHKE U IEPEHOC T'€HOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOAO0B U KOPHEIIIOJ0B TUKUX (JOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

Jlabopamopuvie u npakmuyeckue pabomul:



Oxckypeust «OCHOBHBIE METObI U IOCTUXKEHHUSI CEIEKIIMHY PACTECHUIN U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO (pepMYy, COPTOUCTIBITATENbHBIN YYaCTOK, B
TEIUIMYHOE X035HUCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. IBoaounoHHass omosorus (94):

[Ipennochuiku BO3HUKHOBEHHS 3BOJIFOIIMOHHON TEOPHUH. DBOJIIOLMOHHAS TEOPUS U €€
MECTO B OMOJIOrMu. BiusiHuEe 3BOMIONMOHHON TEOPHH HA PA3BUTHE OUOJIOTUU U IPYTUX
HayK.

CuzerenbcTBa 3BoaoUMHA. [laneoHTOIOrNYECKHE: TOCIEI0BATEIbHOCTD MOSBICHHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JIeTonucH, iepexoaasie opmbl. buoreorpaduueckue:
CXOJCTBO U pasznuune (hayH u prop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U Pa3INYUs SMOPHOHOB Pa3HbIX BUJIOB MO3BOHOYHBIX.
CpaBHHTENbHO-aHATOMHYECKHUE: TOMOJIOTHYHbIE, aHATIOTUYHBIE, PYAUMEHTAPHbBIE
OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMHUECKHE: CXOJCTBO MEXaHU3MOB
HACJIEJICTBEHHOCTU M OCHOBHBIX META0OJNYECKHUX MyTEH Yy BCEX OPTaHNU3MOB.
OpomonnoHHas teopus Y. JlapeuHa. IIpeanocbulku BO3HUKHOBEHUS JAPBUHU3MA.
JIBMOKYIIME CUJIBI HBOJIIOLIMY BUJIOB 110 J{apBUHY (M30BITOUHOE pa3MHOKEHHE MTPU
OTPaHUYEHHOCTHU PECYPCOB, HEOIPEIEIEHHAS U3MEHUNBOCTh, O0phOa 3a
CYLIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHBIE TIOJIOKEHUS.
MukposBomonus. [lonynsuusa kak equHUIA BUAA U SBOJIOLIHMH.

JIBrxymue cuibl ((hakTopbl) SBONIOLUUN BUIOB B TPUpoAE. MyTallMOHHBIN MPOLIECC U
KOMOWHATUBHAsI ©3MEHYUBOCTh. [lomynsimonHbie BOIHBI U Apeid renos. M3onsuus u
MUTPALIHSL.

EcTtecTBeHHbII 0TOOp — HANPABIISIIOLIUI (PaKkTOp 3BOJOLMH. PDOPMBI €CTECTBEHHOTO
otbopa.

[IprcnocoO0aeHHOCTh OPTaHU3MOB KaK pe3ynbTat 3BoJirouuu. [Ipumepsl
IPUCTIOCOOJICHN Y OpraHu3MOB. ApoMopd03bl ¥ HIU0A AT TAIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (HOPMBI BUI000pA30BAHMS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkpoaBosmtorusi. @opMbl 3BOTIOLUM: (HiIeTHYECKas!, TUBEPTeHTHAs, KOHBEPreHTHAs,
napasuienabHasi. HeoOpaTuMocTh 3BOIIOLNH.

[IpoucxoxneHne oT HeceuaIn3upOBaHHbIX peKoB. [Iporpeccupyrommas
cnenuanu3anvsa. AJanTuBHAs pagualus.

JdeMoHcTpanuu:

IToptpets: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'ekkens, ®. Mroiep, A. H. CeBepiios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoIbIln
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 00pbOBI 3a CYIIECTBOBAHUE,
«EctectBeHHbI 0TOOP», «MHOTOOOpa3ue COpTOB pacTeHuil», «MHOrooOpasue mopos
KHUBOTHBIX», «[Tomymsiinmy, « MyTaunoHHast U3MEHYUBOCTEY, «ApoMop(dO3bD»,



«Mmnoananrarumny, «O01as nereHepans», «JBrkyIue cuibl 3BoIouny, «Kapra-
cxema Mapupyra nyremectsus U. Jlapsunay, «bopb0a 3a cyliecTBOBaHUEY,
«IIpucnocobseHHOCTh Opranu3MoBy, «I'eorpaduueckoe Bun000pazoBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

O0opynoBaHHe: KOJUIEKIMSI HACEKOMBIX C pa3JIMYHBIMU TUIIAMU OKPACKH, HAOOp
IUIO/IOB U CEMSH, KOJuIeKIMs «I[IprMepshl 3alIUTHBIX NPUCTIOCOOIEHUH Y KUBOTHBIXY,
MoJienb «OCHOBHBIE HalpaBJIEHUS 3BOJIOLUNY, 00bEMHAs Mojenb «CTpoeHune
TOJIOBHOT'O MO3Ta IO3BOHOYHBIX).

buoreorpaduyeckas kapTa Mupa, KoJuieKiust «@opMbl COXPAaHHOCTH UCKOIIaeMbIX
KMBOTHBIX U PACTEHUI», MOJEIb antunKanus «llepekpéct XxpoMocom», BilaKHbIE
npenapartsl «PazButue HacekoMoroy, «Pa3BuTure JIAryImKmn», MUKpOIIpenapar
«Ipozoduna» (Hopma, MyTanuu HOpPMBI KPBLIHEB M OKPACKH TeJa).

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

JIaGoparopHas padota Ne 1. «CpaBHeHuUE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».
JIaboparopHas padota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BuTHE KU3HHU HA 3emute (94):

JloHay4yHbI€ PEICTABICHUS O 3apOKIACHUM KU3HU. HayduHbie TUIIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emiie: abUOreHe3 U maHcnepmusi. XuMu4ecKas dBOJIOIHS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUUECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKIACHUE XUMAYECKON 3BOIONNHU. HavanmbHbIie Tamnbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYP ¥ BOBHUKHOBEHHE MPOTOKJIETKU. [IepBbI€ KIIETKHA U UX 3BOJIOLIUSL.
dopMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PazButHe xu3HM Ha 3emiie o 3paM u nepuogam. Karapxen. Apxenckas u
npoTtepo3oiickas dpbl. [laneosolickas spa u €€ mepuoIbl: KEMOPUICKUN, OPJOBUKCKHIA,
CUJTYPUUCKNN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3o1ickas 3pa u €€ nepruopl: MaJIeOreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.
XapakTepuCcTUKa KJIMMAaTa U reoJ0rnuecKux nporueccoB. OCHOBHBIE ATAIbl 3BOJIIOLUN
PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMop(hO3bl y paCTEHUMN U )KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucreMa OpraHM4eCKOro MUpa Kak OTpa)keHue 3BOIOIUU. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIbl OPTaHU3MOB.

DBOJIIOLKS YEJIOBEKA. AHTPOMOJIOTUS KaK Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOKIAECHNUN YeToBeKa. MeTonbl n3yueHus antponoresesa. CXxoAcTBa U pa3inyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBxytue cuiibl (pakTopsl) aHTporioreHesa. HacienctBeHHass ”3BMEHYMBOCTD U
ecTeCTBEHHBII 0TOop. OOIIEeCTBEHHBIN 00pa3 )KU3HU, H3TOTOBJICHUE OPYIUN TPY/a,
MBILIJICHUE, PEYD.

OCHOBHBIE CTaIMM U BETBH 3BOJIIOIIMU YEJIOBEKA: aBCTPATIONUTEKH, UeI0BEK yMeEIbIi,
Yenosek nmpsamMoxoadimni, YenoBek HeaHepTanbCkui, Yenoek pazyMusiil. Haxonaku



MCKOIIAaeMBIX OCTATKOB, BpEMS CYIIECTBOBAHUS, 00JIACTh PACTIPOCTPAHECHHS, 00HEM
rOJIOBHOT'O MO3ra, 00pas3 KU3HHU, OPYIHs.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BPOINEOUHAs (eBpa3uiickas), Herpo-
aBcTpasionHas (3KBaTOpHalibHAs ), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHCKas). YepTsl
PUCTIOCOOJICHHOCTHU TIPE/ICTaBUTEIIEH YEIOBEUECKHUX Pac K YCIOBUSAM CYIIECTBOBAHUSI.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. U. Onapun, C. Mumnep, . FOpu, Y. JlapsuH.
Tabmuiel 1 cxeMbl: «Bo3unkHoBeHUEe COTHEYHOM CUCTEMED», «Pa3Butue
OpraHuyYecKoro Mupay, «PacturenpHas kieTka», <« KUBOTHAs KIETKa,
«IIpokapuoTnueckas kieTka», «CoBpeMeHHas CUCTEMa OPraHUYE€CKOTO MUPaAY,
«CpaBHEHHE aHATOMUYECKUX YEePT CTPOCHUS YEJIOBEKA M YEJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIEC M€CTa NAJICOHTOJIOTUUYECKUX HAXOJI0K MPEIKOB COBPEMEHHOTO YEJIOBEKA,
«JlpeBHelmue moany», «/Ipesaue moany», «[lepBbie COBpEMEHHBIE IO,
«HenoBeueckue pachb».

Oo6opynoBanue: Mmyisixku «IIpoucxoxaeHue yeaoBeka» (OI0CTb aBCTPAIONUTEKA,
MUTEKAHTPOTIa, HEaHIepTaliblla, KPOMAaHbOHIIA), CIIETIKH HIIA U300pasKeHHs] KAMEHHBIX
Opy/Hii TEpPBOOBITHOTO YEJIOBEKA (KaMHU-YOIIEphl, pyousa, ckpebiia),
rE€OXPOHOJIOTHYECKas Ta0InIa, KOJUIEKIUs «DOopMbl COXPAaHHOCTH UCKOIIA€MBbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTATKOB PACTEHUHN U KUBOTHBIX
B KOJUICKITUSX).

DKCKypcust «IBOJIONMS OPraHUYECKOTO MUpa Ha 3emMJyie» (B €CTECTBEHHO-HAYUHBIA WIIH
KpaeBeIueCKuil My3ei).

Tema 3. Opranu3msl U OKpy:Kawmas cpeaa (S4):

DKOJIOTHs KaK HayKa. 3a/1aud ¥ pa3zAelibl 3KOJIOTMU. MeToabl SKOIOTHYECKUX
UCCJIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.
Cpenpbl 00uTaHMsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAsA, TOUYBEHHAA,
BHYTpUOpraHU3MeHHas1. DkoJjiorndyeckue Gaxropsl. Kinaccupukanus s3K0I0ruyecKux
¢dakTopoB: abuoTHYECKHE, OMOTUUECKHE U aHTPOTIOTeHHBIE. JIefiCTBHE IKOIOTHYECKUX
(hakTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (GakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOINU3M.
[IpucnocoOneHust OpraHu3MoB K JIeHCTBHIO aOMOTHYECKUX (haKTOpOB. bruonoruueckue
PUTMBI.
buotnueckue paxropbl. Buasl OnoTHYECKMX B3aUMOACHCTBUN: KOHKYPEHIINS,
XUIIHUYECTBO, CAMOMO03 U ero popMsl. [lapazutusm, kooneparus, MyTyaJlu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpAIU3M.
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUH JIJIsl CYIIIECTBOBAHUS OPTaHU3MOB B
MIPUPOHBIX COOOIIECTBAX.



DKOJIOTHYECKHUE XapaKTEPUCTUKU Mony isiiud. OCHOBHBIE OKA3aTEIU NOMYISLUU:
YUCJIEHHOCTD, INIOTHOCTD, POXKIAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUurpanus. {unamuka
YUCJICHHOCTH NOMYJISALUU U €€ PeryJIsaLHusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

TaOmups! u cxeMmsl: kapta «IIpupoaHsie 30HbI 3eMiny, «Cpenbl 0OUTaHUA
opranuszmoBy, «Dortonepuoansm», «llonymaunm», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTU NOMyJSInK nHQy30pun-TyPenbkm», «[lumensie nenm.
JlaGopaTopHbie M IpaKTUYeCKUE padoThI:

Jlabopatopnas pabota Ne 3. «Mopdosoruueckiue 0cCOOEHHOCTH PACTEHUH U3 Pa3HBIX
MECT OOUTAHHSI.

JIaGopartopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[Ipaktrnueckas padora Ne 2. «I[logcu€r nI0THOCTH MOIMYJISIUN pa3HbIX BUJIOB
pacTEeHUI.

Tema 4. CooOurecTBa M 3K0J0THYECKHE CHCTeMBbI (94):

Coo0111ecTBO Opranu3mMoB — 6Mo1eH03. CTpyKTypbl OHMOIIEHO3a: BUIOBAS,
pocTpaHCTBEHHas, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.
Dkojorudeckue cucteMsl (3kocucteMsl). [lonstue 00 sxocrcTeMe U OUOTreoLEeHO3e.
OYHKIIMOHAIBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: TTPOYIICHThI, KOHCYMEHTBI, PETYIIEHTHI.
KpyroBopor BeliecTB 1 MOTOK 3HEPruu B skocucteMe. Tpopuueckue (MUIIEBbIE)
ypOBHHM 3KocucTeMbl. [Iumiessie nenu u cetu. OCHOBHBIE MMOKA3aTENN 3KOCHUCTEMBI:
Oonomacca, MpoayKUHs. DKOJIOTMUECKUE TUPAMUIBL: TPOTYKIUH, YUCICHHOCTH,
ouomaccel. CBOKCTBA 3KOCUCTEM: YCTOMUHUBOCTD, CAMOPETYJIALIMS, Pa3BUTHE.
Cykueccus.

[IprpoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WU
MIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOMOTeHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoskocucTeMbl. buonorudeckoe u
XO3SIICTBEHHOE 3HAaYEHHUE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasHoobpasue kak gakTop ycToiunBocTH 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. W. Bepnanuckoro o 6uocdepe. ['panuiibl, cocTaB U CTpyKTypa Ouochepsl.
Xupoe BemectBo u ero pyHknun. OcodeHHocTu Guocdepsl Kak rIodanTbHON
AKOCHUCTEMBI. J[uHaMu4YecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.
KpyroBopoTbl BeniecTB 1 OMOre0OXUMHUYECKHE LIUKIbI AJIEMEHTOB (yriepo/ia, a30Ta).
3oHaNBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B Onochepe 3emiin. AHTpONIOTEHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHbIE PKOTOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBoBaHMe NpUPOIbI U yenoBedecTBa. CoxpaHeHue OMopa3HO00pa3usl Kak
OCHOBa ycToiunBocTr 6nochepsl. OCHOBA pAIIMOHATLHOTO YIIPABICHUS TPUPOTHBIMU
pecypcaMu U UX UCTIOJIb30BaHue. JJOCTIKEeHUST OMOJIOTHN U OXpaHa MPUPOIbI.
JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.



Tabmuup! 1 cxeMmsl: «IIumessie nenmny», «bronenos: cocras u cTpykrypay, «lIpupogHsie
coobuiectBay, «Llenu nutanusy», «dxonorudeckas nupamuaa», «buocdepa u yenonexy,
«IKOCUCTEMA IIMPOKOIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «broneHos
BOJOEMAY, «ATrpoueH03», «lIpuMepHbIE aHTPOIIOr€HHBIE BO3IECUCTBUS HA IPUPOIY»,
«BaxkHeillre NICTOYHUKH 3arpA3HEHUS BO3/lyXa U TPYHTOBBIX BOI», «IlouBa —
BayKHeHI1asi cocTaBisitonias ouochepon», «DakTopsl Aerpaganuu mouBy», «[lapHuKoBbIH
ahdexT», «PakTopsl paAMOAKTUBHOTO 3arpsi3HeHus 6uocheps», «O01Ias CTpykTypa
o6uocheps», «PacnpocTpanenue xu3Hu B 0nochepe», «O30HOBBIM 3kpaH duocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3zota B mpupoze».

ObopynoBanue: Moenb-anmuiMkanus « Tunuanbsie OMOLEHO3BD», TepOapHii
«PacrturenbHbie cO00IIECTBA», KOMUIEKIIUU «broiieHo3», « BpeauTenu BaxKHEUIINX
CEJILCKOXO3SIUCTBEHHBIX KYJbTYpP», FepOapuu U KOJUICKIIMUA PACTEHUMN U )KUBOTHBIX,
MIPUHAJIJICKAITUE K Pa3HBIM 3KOJIOTHUYECKUM TpyIaM oJHOro Buaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHUs] OXpaHIEMbIX BUJIOB PACTECHUMN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

Cornacao ®I'OC COOQO, ycranaBauBaroTcs TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI
00y4YaroIMUMUCS POTPAMM CPEAHETO 00111eT0 00pa30BaHU: JIUMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpyKType TMYHOCTHBIX pe3yJbTaTOB OCBOCHUS ITpeaMeTa « buoIorus» BeIAEICHBI
CJIEIYIOLME COCTABJISIIOLIME: OCO3HAHUE 00YUYaIOIMMUC POCCUNCKON MPaXkJaHCKOM
UJEHTUYHOCTU — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOONPEIEICHNIO, HATMUME MOTUBALIUU K 00Y4YE€HUIO OMOJIOTHH, LIeJIEHANPaBIEeHHOE
pa3BUTHE BHYTPEHHUX yOEXKACHUN JTMUYHOCTA HA OCHOBE KJIFOUEBBIX LICHHOCTEH U
UCTOPUYECKUX TPATUINI pa3BUTH OMOJOTUYECKOTO 3HAHUSL, TOTOBHOCTb U
CIIOCOOHOCTB 00YYarOIINXCsl PYKOBOACTBOBATHCS B CBOEH JIEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, IPUCYILIUMU CUCTEME OMOJIOTHYECKOTO 00pa30BaHus,
HaJIMYUE 3KOJOTUYECKOr0 MPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUS NIpeAMETA «bHOJOTHS TOCTUTAIOTCS B €AUHCTBE
y4eOHOHM ¥ BOCIIUTATENbHOMN AESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUICKUMH COUHUOKYJIBTYPHBIMHU, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, IPUHATBHIMU B 00I1I€CTBE MPaBUIIaMU U HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT MTPOLIECCAM CAMOIIO3HAHUSI, CAMOBOCITUTAHUS U CAMOPA3BUTHA,
pPa3BUTHsI BHYTPEHHEHN MTO3UIIUHU JIMYHOCTH, IIATPUOTU3MA, YBAKECHHS K 3aKOHY U
IIPABOIIOPAAKY, YEIOBEKY TPY/Ia U CTAPIIEMY ITOKOJIEHUIO, B3AMMHOIO YBAKECHMUS,
OepeXHOr0 OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPAJAULIUIM MHOTOHAIIMOHAIBHOTO
Hapojaa Poccuiickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.



JImaHOCTHBIE pe3yabTaThl OCBOSHUS yIeOHOTO TIpeaMeTa « bruomorusy nomKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTH 00YYaIOIUXCsl PYKOBOJCTBOBATHCS
c(hopMHUPOBaHHON BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOCKACHUI, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCUHUCKOT0 00I1IeCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa
Y OTBITA JIESITEBHOCTH B IIPOLIECCE PEATM3AlMM OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIBHOW IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaIaHCKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUAIOLIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTbh K COBMECTHOM TBOPUYECKOMW AEATEIBHOCTH MPU CO3AAHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIBHBIX 33]1a4, BBIMOTHEHUH OMOIOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTBH OIPENEIATh COOCTBEHHYIO MO3UIUIO IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSIICHATH €€;

yYMEHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMH IICHHOCTSMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOIHEHUS YUEOHBIX,
ITO3HABATEIIbHBIX U UCCIEN0BATEIBCKUX 337124, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
ONIOHEHTOB MPHU OOCYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONEPKAHUS;
TOTOBHOCTbh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN TPAKIAHCKON UIAECHTUYHOCTH, TAaTPUOTU3MA,
YBa)KE€HHS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHoil, ropaoctu 3a
CBOM Kpai, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY, POLIJIOE U HACTOSIIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIIEHUE K MPUPOAHOMY HACIIEAUIO U MAMSATHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;
CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUNUCKHUX YUEHBIX B CTAHOBIIEHUE U PA3BUTHE
OMONIOTHUH, TOHUMAHUS 3HaYEHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B KU3HU
YeJI0BEKa M COBPEMEHHOI'O 00IIECTBA;
uaenHas yoexx1€HHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTevecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;
CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO M PUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;



OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTEISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHUSA LICHHOCTEN CEMEMHOW KU3HU B COOTBETCTBUU C TPAAULIUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasl SCTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICUCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;
TOTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TIPOSBIIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

S) pusnyeckoro BocnuTaHus, (POPMHPOBAHUSA KYJIbTYPbI 310POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MMOHMMAaHUE U peann3alus 3J0pOBOro U 6€30MacHOro oopa3a Ku3Hu (310POBOE
MUTaHue, COOIOIEHNE TUTHEHNYECKUX MTPAaBUJI U HOPM, COATAaHCUPOBAHHBIN PEXKUM
3aHATHH U OTAbIXA, peryJisipHas Gpundeckas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY
310POBBIO;

MOHUMAaHUE IIEHHOCTHU MPaBUJ MHAUBUAYATHLHOTO U KOJUIEKTUBHOTO 0€301MacHOIr0
MOBEJICHUS B CUTyallUsIX, YTPOKAIOIINX 310POBBIO U )KU3HHU JIFOJIEH;

OCO3HaHUE MOCEJACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs,
HApKOTHKOB, KypEHHSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI10JII00HE;

TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTH TEXHOJIOTMYECKON M COLMATIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, INTAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHSITH TaKyIO JEATEIbHOCTD;

MHTEPEC K Pa3IMYHbIM chepaM npodecCHOHaTbHOMN 1eATeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOP OyyIIel MpopEecCuu U pearTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IJIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO HA TIPOTSIKEHUU BCEH
KU3HU;

7) 3K0JIOrM4eCKOT0 BOCIIMTAHMSA

HKOJIOTMUYECKH 1e1ecO00pa3HOe OTHOIIEHHUE K MPUPOE KaK HICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS AKOJIOTHUYECKON KYJIbTYpbl: MPUOOPETEHUE OMbITA TUIAHUPOBAHUS
MOCTYINKOB M OLIEHKH UX BO3MOKHBIX MOCHEACTBHUI JIJIsl OKPYKAIOIIEH CPEeAbL;
OCO3HaHME ra00aJbHOTO XapaKTepa SKOJIOTHYECKUX NPoOJIeM U yTel X pelleHus;
CIIOCOOHOCTH MCMOJIB30BATh MPUOOpPETAEMbIE MPU N3YYEHUU OMOJIOTUN 3HAHUS U
YMEHUSI TIPU PELICHUH MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBHBIM MPUPOOTOJIH30BAHUEM
(coOmroaeHue npaBuil MOBEIEHUS B IPUPO/JIE, HAITPABICHHBIX HA COXPAHEHHE
paBHOBECHUS B DKOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdephl);

AKTUBHOE HEIPHUITUE JECUCTBUM, IPUHOCAIINX BPEI OKPYNKAOIIEH PUPOTHOU CpeIe,
yYMEHHUE TPOTHO3UPOBATH HEOJIATONPHUATHBIE YKOJIOTHUECKUE TIOCTEACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U MPEAOTBPAILATh UX;



HaJM4Ke Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHUS, SKOJOTMYECKON KYJIbTYPhI, ONBITA
NEATEIBHOCTH 3KOJIOTMYECKON HANPABIECHHOCTH, YMEHUS PYKOBOJACTBOBATHCS MU B
NIO3HABATEIbHOM, KOMMYHHKATUBHOM U COIIMAJIbHOM MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO
B [IPAKTUYECKON AEATEIIBHOCTH 3KOJIOTHYECKOW HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAaKTUKK, OCHOBAHHOT'O HA JTUAJIOre KYJIbTYD,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;
COBEPILIEHCTBOBAHME S3bIKOBOM M YNTATEIBCKOM KYJIbTYPhI KaK CPEACTBA
B3aUMOJICHCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

MOHMMAaHKE CHEIUPUKN OHOTOTHH KaK HayKH, OCO3HAHUA €€ posin B (popMHUpOBaHUH
PalMOHAIBHOIO HAYYHOT'O MBIIUICHHSI, CO3/JaHNN LEJIOCTHOIO MPEACTaBIEHUS 00
OKpY>KarollleM MUpPE KaK O €MHCTBE MPUPOIbI, UeJIOBEKa U OOIIECTBA, B TIO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEN U pELICHUH MTPOOJIEM COXpaHEHMsI IPUPOAHOTO
paBHOBECHS,

yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTUH AJIi COBPEMEHHOM LIMBUIIN3allMU: 00eCIeUeHUs
HOBOT'O YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IAHHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH,
CIOCOOHBIX peIlIaTh PECYPCHbIE MPOOIEMBbI Pa3BUTHS YEJIOBEUECTBA, TIOMCKA IyTeH
BBIX0/1a U3 INI00AJBHBIX IKOJIOTUYECKUX MTPOOJIEM U 00ecrieueHus repexoia K
YCTOMYMBOMY Pa3BUTHIO, PALlMOHAILHOMY UCITOIb30BaHUIO PUPOAHBIX PECYPCOB U
(OpMHpPOBaHUIO HOBBIX CTAHJIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUM B LENSAX MOBBIIIEHUS
00111e# KyJIBbTYPbI, €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH, KaK COCTaBHOM 4acTH
(YHKUIHOHATBHOW TPAMOTHOCTH O0y4YaromuXxcs, popMupyeMoi Ipu U3y4yeHuu
OnoJIorny;

MMOHUMaHUE CYIIHOCTU METO/I0B MO3HAHHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCTIOIB30BATh MOTyYaeMble 3HAHUSA JUTsl aHAIIU3a U OOBSICHEHUS SIBIICHUN
OKPY’KAIOLIEr0 MUpPa U NPOUCXOASAIINX B HEM U3MEHEHHI, YMEHUE AeaTh
000CHOBaHHBIE 3aKITIOYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS IAHHBIX C
LEBI0 OJIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTEIFHO UCIIOJIb30BaTh OMOIOTMUECKUE 3HAHUS [T PEIICHUs
po0JIeM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHMUE LICHHOCTH HAyYHOU AESATENBHOCTH, TOTOBHOCTh OCYLIECTBIISTh IPOEKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB ¥ CLIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO, K
AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTUH B COOTBETCTBUU C )KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YueOHOTO0 npeameTa « buosiorus BKIIOYAIOT:
3HAUYUMBIE 111 POPMUPOBAHUS MUPOBO33PEHUST 00YUAIOIITUXCSI MEXKIUCIUTLITHHAPHBIC
(MeXTpeMeTHbIE) OOIIeHAYYHBIE TTOHSATHS, OTPAKAIOIINE IIETOCTHOCTh HAyYHOMN
KapTUHBI MUPA U CIIEU(DHUKY METOJIOB TTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX



HayKax (BEIIeCTBO, YHEPIHsl, ABJICHUE, IIPOLIECC, CUCTEMa, HAYyIHBIN (haKT, IPUHLIHII,
TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs], UCCIIEI0BAaHUE, HAOJIOIEHNE, U3MEPEHNE,
HKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHbIE YUeOHbIE IEHCTBUS (I03HABATEIIbHBIE,
KOMMYHUKAaTHBHbIE, PETYJISTUBHBIE), OOeCIIeunBaroue (pOpMUPOBaHUE
(PYHKIIMOHAJIBHON I'PAaMOTHOCTH U COLIMAJILHOM KOMITETEHIIUHN 00YyJarouxcs,
CIIOCOOHOCTB 00YYaIOUINXCS UCIIOJB30BaTh OCBOEHHBIE MEXIUCLIUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUEOHBIE IEHCTBUS B I03HABATEIBHOMN U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIE PE3YIbTATHl OCBOCHUS IPOrPAMMBI CPETHETO 00IIEro 00pa30BaHUs
JOJKHBI OTPAXKATh:

OBiaieHue YHHMBEPCAJbHBIMHM Y4eOHbIMH MTO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOATENIHO (DOPMYJIUPOBATh U aKTyaIU3UpPOBaTh MIPOOIIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUH 3HAHUI MPUEMBI JJOTHYECKOIO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUsI, Kilaccu(uKauu, 0000LIEHH ), PACKPBIBATh CMBICI
OMOJIOTrMYECKUX MOHATUH (BBIACIATh UX XapaKTepHbIE IPU3HAKU, YCTAaHABIUBATh CBSI3U
C IPYTUMU MOHATHUSAMU);

ONPENENATh LENH JEATEIbHOCTH, 3a/1aBasi NapaMeTPbl U KPUTEPHUN UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTHU C IIOCTABJIICHHBIMU LESMU;

MCIIOJIb30BaTh OMOJIOTUYECKHE MMOHATUS ISl OOBSICHEHUS (DAKTOB U SIBJICHUH KMBOM
MIPUPOIBL;

CTPOUTH JIOTUYHBIE PACCYKIEHUA (MHAYKTUBHBIE, IETyKTUBHBIE, 10 aHAJIOTUN),
BBISIBJIAATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBJICHHSIX,
(OpMyIHpPOBATH BHIBOJBI U 3aKIIOUYEHUS;

MPUMEHSTH CXEMHO-MO/IEbHBIE CPEACTBA JIsl TPEACTABICHHS CYIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUH B U3y4aeMbIX OMOJIOTHYECKHX O0BEKTaX, a TAKXkKe MPOTUBOPEUUI pa3HOTO
pOJia, BHISIBIIEHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs TPOOJIEMBI C YUETOM aHATIN3a UMEIOLINXCS
MaTEepUAIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKH MOCIIEICTBUN JEATEIBbHOCTH;

KOOPAMHUPOBATH U BBIIOJHATH padOTy B YCIOBUSX PeajbHOr0, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeI0BaTeILCKHE TeHCTBHS:

BJIa/IETh HABBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U IPOEKTHON JEATEIBHOCTH,
HaBbIKaMHM pa3peuieHust mpooseM, ClioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B
MTO3HAHUS;

WCIIOJIB30BATh PA3JIMYHbBIE BU/BI JIEATEIBHOCTH 110 OJYYEHUIO HOBOI'O 3HAHUS, €TI0
MHTEPIIPETAlNU, TIPE0OPa30BAHUIO U MPUMEHEHUIO B yUEOHBIX CUTYALUSIX, B TOM YHCIIE
IIPU CO3JJaHUH YUE€OHBIX M COLUAIBHBIX TPOEKTOB;



(dbopMHUpOBATH HAYYHBIN THUI MBIIIJICHUS, BIaIE€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]1a4l B 00pa30BaTEIbHON 1€ATEIbHOCTH U
KU3HEHHBIX CUTYalUAX;

BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3UpOBaTh 3a7]auy, BbIIBUTATh
TUINoTE3y €€ pelIeHMs, HAXOAUTh apTyMEHTHI JJIs TOKa3aTelIbCTBA CBOMX YTBEPKICHUI,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAITM3UPOBATh TIOJYUYCHHBIE B XOJI€ PEIICHUS 3a/1a4l PE3yJIbTaThl, KpUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;
JaBaTh OIICHKY HOBBIM CHUTYAIHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIIECTBJIATH IEJICHAPABICHHBIN TTOWCK TIEPEHOCA CPEICTB M CIIOCOOOB JICHCTBHS B
po()eCCUOHATIEHYIO CPENY;

YMETh IEPEHOCHUTH 3HAHUS B TTO3HABATEIIBHYIO U MMPAKTHUECKYIO 001acTH
KU3ZHENIEATECIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHUS], CTABUTD
poOJIeMBbI U 3a/1a4H, I0MyCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUS.

3) pabdoty ¢ nHpopmanueii:

OPUEHTHUPOBATHLCS B PA3IUYHBIX UICTOYHUKAX WH(MOPMAIH (TEKCTE Y4eOHOT0 Mocoous,
HAYYHO-TIOMYJISIPHOU JTUTEpAType, OMOIIOTMUECKUX CIOBAPSIX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaTu3upoBaTh HH()OPMALIUIO
Pa3ITUYIHBIX BUIOB M (OPM TIPEACTABICHHSI, KPDUTHYECKH OIEHUBATH €€ TOCTOBEPHOCTH
1 HEMTPOTUBOPEYNBOCTb;

(GbopMyIHpPOBaTh 3aIIPOCHI M MPUMEHSTH Pa3IMIHbIC METOIBI IPH TIOWCKE U 0TOOPE
OuoJsiornyeckor nHPpopmMaIu, He0OXOAUMOM JJIsl BEITIOJIHEHUST yUeOHBIX 3a]1a4;
MpUOOpETaTh OIBIT UCTIOIB30BaHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHbBIX TOMCKOBBIX
CUCTEM;

CaMOCTOSTENILHO BEIOUPATh ONTHUMATBHYIO (POPMY MPEICTABICHUS OMOJIOTHYECKOM
uHpopmaIuu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U PYTOE);
MCIIOJIb30BATh HAYYHBIH S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHIECKOM
uH(poOpMaIUeil: TPUMEHSITh XUMHUYECKUE, PU3NUECKHEe U MATEMATHUYECKUE 3HAKH U
CUMBOJIBI, (hOPMYJIBI, a00peBUATYPY, HOMEHKIIATYPY, HCTIOJIB30BaTh U
peoOpa30BEIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEJCTBA HATJISTHOCTH;

BJIaJICTh HABBIKAMHU PACTIO3HABAHUS W 3aIIUTHI HHGOpMAINK, HHPOPMAITMOHHOM
0e30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMU:

1) o6menne:

OCYIIIECTBJISATH KOMMYHHUKAIIMH BO BCeX c(epax KU3HU, aKTUBHO yJacTBOBAThH B
JMAJIOTe WJIA JTUCKYCCUU TI0 CYIIECTBY 00CYKIaeMOi TeMbl (yMEHHUE 3371aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJCHUSI OTHOCUTEIHLHO BBITOJTHEHUS TpeIjlaraeMon 3a/1auu,
YYHUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN APYTHX YYaCTHUKOB THAJIOTA UITU
JUCKYCCHH);



pacrno3HaBaTh HeBEpOAIbHBIE CPEICTBA OOIICHMSI, TOHUMATh 3HAUYEHUE COLIUATbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUid, yMETh CMSTYATh
KOH(MDJIMKTHI U BECTU NIEPETOBOPHIL;

BJIAJIETh PA3JIMYHBIMU CIOCOOAMU OOLIEHUS U B3aUMOJIEUCTBHS, IOHUMATh HAMEPEHUS
JIPYTUX JIOJIEH, TIPOSIBIIATh YBAXKUTEILHOE OTHOIIEHHE K COOECEAHUKY U B KOPPEKTHOM
dbopme GpopMyIHpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB.

2) COBMECTHYIO /1eSITeIbHOCTD:

MOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON padOThI IPU
pelIeHnr OMOIOTHYECKO MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH TPUMEHEHUS
IPYNMIOBLIX (hOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHOIl 3a1a4u;

BBIOMpATh TEMATHUKY U METOJBI COBMECTHBIX JCHCTBHI ¢ yU€TOM OOIIMX UHTEPECOB U
BO3MOXHOCTEN Ka)10r0 WieHa KOJIJIEKTHBA,

IPUHUMATh L€ COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh
JEUCTBHUA 110 €€ TOCTHKEHHUIO: COCTABJIATH IUIAH EHCTBUM, PaCIpelesaTh POJIH C
y4€TOM MHEHUHN YYaCTHUKOB, 00CYX/IaTh Pe3yIbTaTbl COBMECTHOM pabOTHI;
OLICHMBATh KAYECTBO CBOETO BKJIAAA U KaXKAO0I0 yYaCTHUKA KOMaH bl B 00U
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[peaaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEH C MIO3ULIMH HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh NO3UTUBHOE CTPATETUYECKOE TIOBEICHHUE B PA3JIMYHBIX CUTYyaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranu3anusi:

MCII0JIb30BaTh OMOJIOTMYECKHUE 3HAHUS ISl BBISIBICHHS POOJIEM U UX PELEHUS B
KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIEBbIE U CMBICIIOBbIE YCTAHOBKHU B
CBOMX JICHCTBHSIX U MOCTYIIKaX [0 OTHOUIEHUIO K KUBOMW ITPUPOJE, CBOEMY 3I0POBBIO U
3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh I03HABATEIbHYIO JAESITEIbHOCTD, BBISBIISATH POOJIEMBI,
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN ACATEILHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABIIATH IJIAH PEIICHUs MPOOJIEMBI C YUYETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEINOYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIT;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ((POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOUN SPYIUIIMH B PA3HBIX
00JacTax 3HaHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN
YPOBEHb.



2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYAIlMsIM, BHOCUTh KOPPEKTUBBI B JCSITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3yJILTATOB IICIISIM;

BJIaJICTh HaBbIKAMHM MTO3HABATEIBHOMN pedIeKCHN KaK 0CO3HAHUS COBEPIIACMbIX
JICHCTBUI M MBICTUTEIBHBIX MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHH, UCTIOIB30BATh
puémMbl peICKCHH I OLICHKU CUTYAIllH, BBIOOpA BEPHOTO PEIICHUS;

yYMETh OILICHUBATh PUCKH U CBOCBPEMEHHO MMPUHUMATH PEIICHUS 110 UX CHUKCHHUIO;
MPUHUMATh MOTHBBI M apTYMEHTBI JPYTHX HPH aHAIHU3E PE3yJIbTaTOB JICATCILHOCTH;
3) npuHsiTHE CeOsl U APYTUX:

MIPUHUMATD Ce0sl, TOHMMAsi CBOW HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTBI JPYTHX TPH aHAIHU3E PE3yJIbTaTOB JACATCILHOCTH;
MIPU3HABATH CBOE TPABO U MPABO JIPYTHUX HA OIIUOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MU C TTO3UIMH JIPYTOro YEIIOBEKA.

MHNPEAMETHBIE PE3YJIBTATDBI

[IpenmetHsbie pe3ynbTaThl 0OcBoeHUs porpaMMbl COO 1o 61oiaorun Ha 6a30BoM
YPOBHE BKJIIOYAIOT crieuuduueckue A yueoHoro npenmMera «buonaorusy HayuHble
3HaHUA, YMEHUS U CIIOCOOBI AEUCTBUI IO OCBOCHUIO, UHTEPIIPETAIIUY U
peoOpa30BaHUIO 3HAHUMN, BUBI I€ATEILHOCTHU IO MOJyUYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3JIMUHBIX YYEOHBIX CUTYAIUAX, a TAKKE B PEAIbHBIX
KU3HEHHBIX CUTYAIIMsIX, CBA3aHHBIX ¢ Ononorueil. B mporpammMe mpenMeTHbie
pe3yNbTaThl MPEICTABICHBI IO TOaM 00yUYEHUSI.

[IpenmeTHbIC pe3yabTaThl OCBOCHUS yueOHOTO mpenmMera «buonorusy ¢ cmapuieii
WiKo.J1e TOJDKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTUHN B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI
MHUpPa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKITMOHAIIBHON TPAaMOTHOCTH Y€JIOBEKA IS
pelIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OUOIOTMYECKUX TEPMUHOB U IOHATUMN: KU3HB,
KJIETKA, OpraHu3M, MeTado3M (0OMEH BEIECTB U MPEBPAIICHUE SHEPTHUH ), TOMEOCTa3
(camoperysnsiLus), ypoBHEBasi OpraHu3alus )KUBbIX CUCTEM, CAMOBOCIIPOM3BEICHHUE
(penpoayKius), HaCJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHE U3JIaraTh OMOJOTUYECKUE TEOpHUH (KIETOYHAs, XPOMOCOMHAsI, MyTaIllMOHHAS,
LEHTpaJIbHAs 10rMa MOJIEKYJIsipHOM Onosiorun ), 3akonsl (I'. Mennens, T. Moprana, H.
W. BaBuioBa) u yueHus (0 IEHTpax MHOTOOOPA3Ms M MPOUCXOKACHHS KYyTbTYPHBIX
pactennii H. 1. BaBuiioBa), onpenensiTh rpaHUllbl UX TPUMEHUMOCTHU K KUBBIM
cUCTeMaM;

YMEHHE BIIaJIETh METOIaM1 HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOIIOICHNE U ONTMCaHHE
’KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHU, OpraHU3aIus 1 MpoBeIeHNE OMOIOTHUYECKOTrO
HKCIIEPUMEHTA, BBIIBUYKEHUE TUTIOTE3bI, BHISIBICHNUE 3aBUCUMOCTH MEXIY
HCCIIETyeMbIMU BEIMUYMHAMU, 0OBSICHEHNE TIOTYYEHHBIX Pe3yIbTaTOB, UCIOIb30BAaHHBIX



HAYYHBIX TIOHATUHN, TEOPHI U 3aKOHOB, YMEHHE JIe]aTh BHIBOJIBI HA OCHOBAHUU
[OJIyYEHHBIX PE3yJbTATOB;

YMEHHE BBLACIATH CYLIECTBEHHbBIE IIPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U 3yKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: 0OMEHA
BEIIECTB U MIPEBPALLEHUS SHEPTUHU B KIIETKE, POTOCUHTE3A, IIJIACTUYECKOTO U
HHEPreTUYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, MEH03a, OIJI0JJOTBOPEHHUS,
Pa3MHOKEHUS1, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOIEHE3);

yYMEHHE MPUMEHSTH MOTYYCHHbIE 3HAHUS 151 00BACHEHUS OMOJOTMYECKUX MPOIIECCOB U
SIBIICHUH, JIJIS] IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCETHEBHOM JKU3HHU C ENBIO
oOecrnieueHns 6€30MaCHOCTH CBOETO 3/I0POBBS U 37I0POBBS OKPY’KAIOIIUX JIFOJEH,
COOJIOICHUS] HOPM TPaMOTHOTO TIOBEJICHUS B OKPY>KaroIlIel MPUPOIHOI cpene,
MOHUMAaHKUE HEOOXOJUMOCTH UCTIOIB30BaHUS TOCTHKEHUN COBPEMEHHOM OHOJIOTHH U
OMOTEXHOJIOTHIA [Tl PaIlHOHATBHOTO TPUPOIOTIOIB30BAHUS;

YMEHHE pelliaTh JIEMEHTapHbIE T€HETUUECKHE 3a/1a4ll HA MOHOTHOPUAHOE U
IUTUOPUIHOE CKpEIIMBaHKE, CUEIUIEHHOE HAacIeI0BaHUE, COCTABIIATH CXEMbI
MOHOTHOPHIHOTO CKPELMBAHUS AJIsl IPEICKa3aHUsI HAacIel0BaHUs PU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIOJHSATH JJAOOpATOPHBIE U MMPAKTUYECKUE padOThI, COOIIOAATh MPaBUIIa MIPU
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 000PYOBAaHUEM;

YMEHHUE KPUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH UHPOPMALIUIO OMOJIOTUYECKOTO
CoJIeprKaHusl, BKIIOYAIOMIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3INYHBIX HCTOYHHUKOB
(cpencTea MaccoBoi UH(pOpMAIMU, HAYYHO-TIOMYJIIPHBIE MATEPHUAIIbI), STUUECKUE
aCTIeKThI COBPEMEHHBIX UCCIICIOBAHUI B OMOJIOTUH, METUITNHE, OMOTEXHOJIOTHH;
YMEHHUE CO37]aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI, 0000111ast
Onoornueckyo HHHOPMaIMIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh
MOHSATUMHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HaumeHoBaHue KoJsun4yecTBo 4acos
11/-11 pa3iesioB U TeM B Konrpoabnbie | Ilpakruueckue JuaexkTpoHHble (LU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI
NporpamMmsbl cero padoTbl padoThbI
bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
Hayxku o mpupone: http://school-collection. edu.
ru/catalog/rubr/ab8c-11db-
1 Brogorms Kak Havia 2 0 05 bc9a66/76534/?interface=pupil&class=47&subject=27
K ' http://school-collection. edu. ru/catalog/rubr/ab8c-11db-
bc9a66/76535/?interface=pupil&class=47&subject=27
CoBpemenHble ypoku duosoruu. biology-online.ru
buonorus — Bukwuneaus. ru.wikipedia.org
bu6mmoreka IIOK https://m.edsoo.ru/7f41c292
5 ’KuBrle cucTeMbI U 1 05 0 OcHOBHBbIE NIPU3HAKH KMBOI0:
UX OpTraHM3aIHsI ’ http://files. school-collection. edu. ru/dlrstore/000001fddd-
cbbb3269e/013.swf
bu6mmoreka IIOK https://m.edsoo.ru/7f41c292
Huronorus: http://school-collection. edu.
NOMHeCKHH COCTAR ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
3 COIIH €0C 8 0,5 1 9f0213b752e6/85314/?interface=pupil &class=51&subject=29
" CTPOCHUC KIICTKU .
Beaxu n HykiennoBsle kucaoThl: http://school-collection.
edu. ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85316/?interface=pupil&class=51&subject=29
bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
4 JKusuenesaTenbHOCTD 6 0.5 0 BuocunTes 6eaxon: http://school-collection. edu.
KJIETKH ’ ru/catalog/rubr/cfafbOab-542f-43b1-9b26-

9f0213b752e6/85320/?interface=pupil&class=51&subject=29



https://m.edsoo.ru/7f41c292
http://biology-online.ru/
http://biology-online.ru/
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

dotocunTes http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85321/?interface=pupil&class=51&subject=29

PaszmBoxenue u

bubnmoreka [{OK https://m.edsoo.ru/7f41c292

5 HHIUBUIYaIbHOE 5 05 1 Omnrorenes: http://school-collection. edu.
pas3BuTHE ’ ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
OpraHu3MOB 9f0213b752e6/85327/?interface=pupil &class=51&subject=29
bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
OcHoBHbIe MOHsATHS reneTukn: http://school-collection.
edu. ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85330/?interface=pupil&class=51&subject=29
HaCJ'IeI[CTBeHHOCTB u .
6 AMCHUEOCTE g 05 15 HacaencrBennasi uameHunBocTh: http://school-collection.
OpraHH3MOB edu. ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85336/?interface=pupil&class=51&subject=29
Jpyrue Tunsl u3menunBoctu: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85337/?interface=pupil&class=51&subject=29
bu6mmoreka IIOK https://m.edsoo.ru/7f41c292
Cenexuus -
. opraiMos. OCHOBHI 3 05 0 Cenexuus : http://school-collection. edu.
6HOTEX OO ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85330/?interface=pupil&class=51&subject=29
8 PesepBHOE Bpems 1
OBIIIEE KOJI-BO YACOB 34 3 4

I10 ITPOTPAMME



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

11 KIIACC

HaumeHoBaHMe KounyecTBO 4acoB
Jl:;-)l] pa3esioB U TeM Beero Konrpoabusie  IIpakTuueckue  JJIeKTPOHHBbIE (IH(PPOBLIE) 00pa3oBaTeIbHbIE PeCYPChI

NMPOrpaMmblI padoThI padoThbI
bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
Ortansl pa3BuTHs Ku3HH Ha 3emute: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85349/?interface=pupil &class=51&subject=29
Oposonus opranuyeckoro mupa: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85353/?interface=pupil &class=51&subject=29

OBOIIIOIIMOHHAS 9 1 1 Bupn, ero xpurepun u crpykrypa: http://school-collection. edu.

Oouonorus ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85354/?interface=pupil&class=51&subject=29
MHUKPO03IBOJTIOLHUS: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85355/?interface=pupil&class=51&subject=29
Maxkpossosronusi: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85356/?interface=pupil&class=51&subject=29

B bubmuoreka I{OK https://m.edsoo.ru/7f41cc74

O3HUKHOBEHUE U .

PaSBHTHE UMK Ha 9 0.5 05 Ortansl pa3suTus ku3Hu Ha 3emute: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-

3emre 9f0213b752e6/85349/?interface=pupil&class=51&subject=29
bubnmuoteka [{OK https://m.edsoo.ru/7f41cc74
Cpeabl oOuTAHNSA:

OOI?;;:(Z?OMIZ;: cpena 5 0,5 1 http://school-col_lection. edu. r_u/catalog/rubr/abf_ic-11db-
bc9a66/76557/?interface=pupil&class=47&subject=27
CoBpemenHble ypoku ouomoruu. biology-online.ru

CoobmecTBa u 9 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
http://biology-online.ru/
http://biology-online.ru/
http://biology-online.ru/
https://m.edsoo.ru/7f41cc74

5

OKOJOTHUYCCKUC
CHCTEMBI

PesepBHOE Bpems

Ipuponnsie coodmecrna: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85373/?interface=pupil&class=51&subject=29
Buoruueckue cBsizu B mpupoje: http://school-collection.
edu. ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85370/?interface=pupil&class=51&subject=29

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34

2.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA

YYEBHOE OBOPY/IOBAHUME

Hamypanvnsie 00vexmol

HaOOpbl MHUKpOIPENApaToB: KIETKM KOXHIBI YEIIyd JyKa, pPacTUTENIbHbIE TKaHU,
MJIECHEBBIN TPUO NEHUIWILT, KIETOYHOE CTPOCHHE KOPHS, CTEOs, KOXKHIIBI JTUCTa; HAbOp
MUKpOIIpENnaparoB no pasaeny <« KuBOTHbIE»; HAOOpP MHKpPOIIPENapaToB IO pa3ieiy
«Yenosek u ero 310poBbe»; Habop Mukponpenaparos no pazaeny «O01mas 6uoaorusy;

KUBbIE KOMHATHBIE PACTEHUS,

BJIaXHBIN npenapat «KopeHb 6060BOro pacTeHus ¢ KIIyOeHbKaMm»;
repOapuii «OCHOBHbBIE OT/IEIbI PACTEHUNY;

repOapuit «Mopdororust pacTeHUN»;

repOapuii «Knaccudukaiusi mOKpbITOCEMEHHBIXY;

repOapuil IMIaiHUKOB MECTHBIX BUJIOB;

KoJuteKius «I1IUIIKN TOJT0CEMEHHBIXY;

koJuiekus «Ilnoaer u ceMenay;

IJI0/IOBBIE TeJla Tpuba- TPYTOBUKA;

KOJIOCHSI 3JIAKOBBIX, MTOPAYKEHHBIE TOJIOBHEH, CIIOPBIHBbEN, PKABUUHOM;
OTIEYaTKH UCKOMAEMbIX PACTECHUN;

CIIUJIbI ICPEBBEB;

MPEJCTABUTENH OTPSI0B HACEKOMBIX (KOJIJIEKITH);

PaKOBUHBI MOJUTFOCKOB;

Pa3BUTHE HACEKOMBIX (KOJUICKITUS pa3aaToyHas);

BU/JIbI 3AIIIUTHBIX OKPACOK Y KUBOTHBIX;

(dhopMa COXpaHHOCTH UCKOIAEMbIX PACTEHUM U )KUBOTHBIX (KOJUICKILIMS pa3aTovHasi);
BJIAKHBIN nipenapar «Hepenngay;

BHYTPEHHEE CTPOCHHUE JI0KIEBOI0 UepBs (BJIAKHBIC MPENapaThl);
BHYTPEHHEE CTPOCHUE JIATYIIKHU (BJIaXKHbBIE TTPENapaThl);

BHYTPEHHEE CTPOEHUE KPBICHI (BIIaXKHBIE MTPENapaThl);

BHYTPEHHEE CTPOCHUE MTUIIBI (BIKHBIC MPEMapaThl);

BHYTPEHHEE CTPOEHHUE PhIObI (BIaKHbIE TPENapaThl);

CKEJIET PBIOBI, JISATYIIKH, SIEPUIIBI, TOTYOs, JETY4YeH MBIIIH, KOIITKHA, KPOJIUKA,;

Jemoncmpayuonnvie neuammuvle maoauybl:

«apcTBa kuBOM MpUPOAB», «YBEIUUUTENbHBIE TPUOOPH», «CTpoeHUE PaCTUTEIbHON
Kietkn», «bakrtepun», «CbenoOHble UM AOOBUTHIE TpuObD», «llnecHeBbie TpUOHI.
Hpoxcoxny, «JIlumainukny, «Bogopocnn», «Mox KykymkuH JeH», «Mox charanymy,
«XBomu. Ilnayne», «llanopoTHUK WMMTOBHUK MYKCKOW», «CocHay, «lIBeTKOBbBIE
pactenus», « OCHOBHBIE 3Talbl Pa3BUTHS PACTUTEIBHOTO MUPa» U APYTHUE;



e TAOJMIIBI ITO 300JI0THH;

e TaOJIUIIBI 110 AaHATOMUU, (PU3UOJIOTUN U TUTUEHE YEJIOBEKa,
e TAOJIMIEI 1O 00IIEH OMOIOTUH

e TIOPTPETHI YUEHBIX OMOJIOTOB;

Hunamuueckue nocoousn:

JeJIeHue U POCT KJIETOK; cUcTeMaThueckue kateropuu; «buocuure3 Oenkay, «Mutos»,
«Melio3», «MoHorubpugHOE  CKpelluMBaHue», «JuruOpuaHoe  CKpelMBaHHUEY,
«HacnenoBanue rpynmn kpoBu», «HacnenoBanue pesyc hakTopar;

Kapmou::

Kapra «IIpupoansie 30Hb1 Poccuny;
3ooreorpaduueckast kKapta MUpa;
3ooreorpaduueckas kapra Poccuu;

Mynaxcu:

IJI0JIOBBIE TeJIa MUIAIOYHBIX TPUOOB;

TJTIOABI KYJIBTYPHBIX PACTCHUM;

MO/IEIA [IBETKOB Pa3HbIX CEMEICTB;

MO3T [I03BOHOYHBIX;

CKEJIET YEJIOBEKA;

MOJIeJIb TJ1a3a, yXa, MO3Tra, 4eperna, 3y0a, cep/a 4esioBeKka

IKpanno-38yKoevie cpeocmaea odyuenus:
MpE3eHTAIMHU 110 TEMaM KypCOB

KOMIAKT — JUCKHU

AJIEKTPOHHBIE IPUIIOKEHUS K YICOHUKaM

Texnuueckue cpeocmea oOyuenusn:
KOMIIBIOTEP
MYJIbTUMEIUMHBIA IPOEKTOP

OBOPYJOBAHUE U151 HPOBEJEHUA JABOPATOPHBIX,
MMPAKTHYECKUX PABOT, IEMOHCTPALIUHU

JYTIbl, CBETOBBIE MUKPOCKOTIBI;
UTJIBI TIPETIapOBaILHBIC,

TTUHIIETHI,

CTEKJIa IPEIMETHBIE U TIOKPOBHEIE;
bunsTpoBaNIbHAS Oymara;
MTUATICTKH;

pOOUPKY;



32)KUM MTPOOUPOYHBIN;

MEH3YPKH, 1a00OpaTOPHBIC CTAKAHBI,
KOJIOBI;

CIIUPTOBKH J1a0OpaTOpHBIC

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

[Taceunuk B.B., [IlIsenos I'.I'.; nox penakuuen [laceunnka B.B.
buonorus 10 knacc. ba3zoBelil ypoBens «JIunus xuzan». Mocksa: AO «M3narenscTBo
«IIpocBemenuey 2021-2023r.

[Taceunuk B.B., llIBenos I'.I'.; mox penakuuen [laceunuka B.B.
buonorus 11 knacc. ba3zoBelil ypoBeHsb «JInnus xu3an». Mocka: AO «3narenbcTBo
«IIpocemenue» 2021-2023r.

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

1. ®ectuBane negarorndeckux uaen "OTKPBITHIN yPOK"
http://festival.1september.ru/articles/subjects/4

2.Yuurenbckuii moptan http://www.uchportal.ru/

3.http://edu.ru/index.php ®enepanpabiii mopTant «Poccuiickoe oOpazoBaHUe)

4. OTKpHBITHIN KIace (ceTeBoe oOpa3zoBatesbHOE coooO1ecTBO) http://www.openclass.ru/
5. IlencoBer.org http://pedsovet.org/

6. CeTh TBOpUCCKHUX yuHTeseH hitp://www.it-n.ru/

7. UnaTepnet noprain [Ipolllkomy.pyhttp://www.proshkolu.ru/

8.http://www.mon.gov.ru MuHucTEpCTBO 00pa30BaHUs U HAYKU

9.http://www.fipi.ru ITopran ®UIIN — deaepabHBI HHCTUTYT MEAArOTHYSCKUX
u3mepenuit 10.http://www.ege.edu.ru Iloptan EI'D (madopmanmonnoi noaaepxku EI'D)
10.http://www.probaege.edu.ru IToptan Equnsrii sx3amMen
11.http://www.infomarker.ru/top8.ntmIRUSTEST.RU - dbenepanbubIii 1IeHTp
TECTUPOBAHUS.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
MHTEPHET

1.denepanbHblii IEHTP HHPOPMAITMOHHO-00PA30BaATEIBHBIX

pecypcos: http://fcior.edu.ru/

2. CoBpeMeHHbIe Ypoku Ouosioruu. biology-online.ru

3.buosnorus — Bukuneaus. ru.wikipedia.org

4. KpacHas kaura Poccuiickoit @enepanuu. http:// www.sevin.ru/redbooksevin/

5. 'enetnueckue u OuogOrnYecKre (300JI0rMUECKUE U OOTAHUYECKUE) KOJUTEKIINU
Poccuiickoit ®enepanuu. http://www.sevin.ru/collections/

6. «'ocynapcTBennsbiii JlapBuHOBCKU My3eit» http://www.darwin.museum.ru/



http://www.uchportal.ru/
http://pedsovet.org/
http://www.it-n.ru/
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Ffcior.edu.ru%2F
http://biology-online.ru/
http://biology-online.ru/
http://biology-online.ru/
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/

7. Llentp oOpa3zoBarenbHBIX pecypco: http://school-collection.edu.ru/

8. IlencoserT: http://pedsovet.org/

9. OpunmanbHbI HHGOPMAITMOHHBIN TIOPTAJ SIUHOTO TOCYAAPCTBCHHOTO
sk3amena: Wwwl.ege.edu.ru/">http://wwwl.ege.edu.ru/

10. denepanbHas ciayx0a 1o Haa30py B chepe 00pa3zoBaHUs U

Haykw: http://obrnadzor.gov.ru/

11. depepanbHbIii HHCTUTYT MeJarormuecKux u3mepenui: http:/fipi.ru/

12. EquHOE OKHO JA0CTYyIIa K 00pa3oBaTeIbHBIM pecypcam: http://window.edu.ru/window
13. CeTh TBOpUYECKHX YUHTEICH: WWW.it-n.ru/">http://www.it-n.ru/

14. infourok.ru

15. ®enepanbHbIil 00pa3oBaTeIbHBIN MopTa: WWW.edu.ru/">http://www.edu.ru/
16. Poccwuiickuii 061eo6pa3oBaTeabHbIN

noptai: wWww.school.edu.ru/default.asp">http://www.school.edu.ru/default.asp



https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fschool-collection.edu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fpedsovet.org%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww1.ege.edu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fobrnadzor.gov.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Ffipi.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwindow.edu.ru%2Fwindow
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww.it-n.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww.edu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww.school.edu.ru%2Fdefault.asp
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