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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke nporpamMMmbl MO OWOJIOTMH TEOPETUYECKYIO OCHOBY ISl OMNPENENICHUS IMOAXOI0B K
(GbopMUPOBaHHUIO cofepx)aHus ydeOHOro mpeamera «bHONOTHS» COCTaBHIW: KOHICHTYaJIbHBIE
nonoxenuss ®I'OC COO o B3amMOOOYCIOBICHHOCTH IIEJIeH, COJEp)KaHMs, PE3yIbTaTOB OOy4YeHUS WU
TpeOOBaHUN K YpPOBHIO TOJTOTOBKH BBITYCKHUKOB, IOJIOKCHUS OO0 OOMMX NENsIX W MPUHIIHIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CpellHero oouiero odpaszoBanus B Poccuiickoit
denepanun, a TakKe MOJIOKEHHUS O criennduke OMonoruu, e€ 3HAYCHUU B TIO3HAHUU YKUBOU MPUPOJIBI U
o0ecreueHnr CyIIEeCTBOBaHUS 4YeloBeueckoro oobmectBa. CorjacHO Ha3BaHHBIM — IOJIOKEHHSIM,
OIpe/ieJIeHbl OCHOBHBIE (DYHKIIMH MTPOrpaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMma no 6uonoruu Aaét MpeacTaBiIeHUe O 1esix, 00 olriei cTpareruu oOydeHus, BOCIUTAHUS U
pa3BUTUS OOYYAIOIIMXCS CpelICTBaMU ydeOHoro mpeamera «buonorus», omperenser o0s3aTelbHOE
MIpeIMETHOE COJAEpkKAHHE, €ro CTPYKTYpPY, paclpeaeieHHe MO pa3fesiaM U TeMaM, PEKOMEHIYEeMYIO
MOCJIEIOBATEILHOCTh U3yUEHUsI YI€OHOT0 Marepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€iA, JIOTHKU 00pa30BaTEIbLHOTO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH 00y4aroInXCsl.

B nporpamme mno OHWOJIOTMHM TaKXKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOyueHus B ()OPMUPOBAHHUU OCHOBHBIX BUOB Y4€OHO-
MO3HABATENBHON  JIEeATETbHOCTH/YIeOHBIX JIeHCTBUH  OOy4YaromMXCsl 10 OCBOCHUIO  COJEPIKAHHS
Ouooruueckoro oopazoBaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) pealn30BaH MPUHIIUI TPEEMCTBEHHOCTH
B U3y4eHUHU Ouosioruu, Oiaromaps yeMy B Hel MpOCMaTpUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHUM,
CBSI3aHHBIX C (OpPMHPOBAHHEM ECTECTBCHHO-HAYYHOTO MHUPOBO33PCHUS, IICHHOCTHBIX OpPHEHTAIIHA
JUYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEICTaBICHU O 370pOBOM oOpa3e >XKM3HU H OepeKHBIM
OTHOIIIEHHWEM K OKpYXarolend nmpupoaHoit cpene. [loatomy Hapsiay ¢ u3ydeHHEM 00IIeOUOIOTHYECKUX
TEOpHUil, a TakKe 3HAHUK O CTPOCHHM >KUBBIX CHCTEM pPA3HOTO paHra M CYUIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HUX MPOLECCOB B IporpamMme Mo OWOJIOTMM YJEJIEHO BHUMAaHHE HCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHWI B TMOBCEIHEBHOM JKU3HU MJis PEIICHHs NPUKIAIHBIX 3aJady, B TOM YHCIE:
Npo(UIAKTUKU HACJIECTBEHHBIX 3a00JIEBAHUN 4YEJIOBEKAa, MEIUKO-TEHETUYECKOrO0 KOHCYJIbTHPOBAHUS,
00OCHOBAHHUSI SKOJIOTUYECKH 11€JIeCO00Pa3HOT0 MOBEACHUS B OKpYXarolllel MpUPOJHON Cpele, aHanu3a
BIMSHUS XO3SMCTBEHHOW [IEATETHHOCTH YEJOBEKA Ha COCTOSHHE TMPUPOJHBIX M HCKYCCTBEHHBIX
HKOCHCTEM. YCHWJICHHE BHHMMAaHUSA K TPUKIAIHOW HAmpaBlIeHHOCTH ydeOHOro mpeamera «buomorus»
MIPOJUKTOBAHO HEOOXOJUMOCTBIO 00ECIeUeHMs yCIOBUM JUIsl pEelIeHHs OJIHOM W3 aKTyallbHbIX 3aJad
IIKOJILHOTO OHMOJOTHYECKOro 00pa3oBaHUs, KOTopas MpearnoyiaraetT (opMUpOBaHHE Y OOydYarolUXCs
CIOCOOHOCTH aJIJaTUPOBATHCS K U3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.
buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHsS 3aHMMaeT BakHOe MecTo. OHa oOecmeduBaeT
dbopMupoBaHHe y OO0yUYaIOMIMXCS TPEICTABICHUNA O HAyYHOUW KapTHHE MHUpa, pacmupseT u oboOmaer
3HaHUS O >KUBOM Mpupojie, €€ OTIMYUTEIbHBIX IMPU3HAKaX — YPOBHEBOM OpPraHU3allUd U 3BOJIIOLINH,
CO3/1aéT YCIIOBUSL [UIsl: TIO3HAHUS 3aKOHOB JKMBOM MpHUPOAbI, (OPMUPOBAHUSA (YHKIIMOHATHHON
TPaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€30MacHOro o00pa3a >KHU3HH, JKOJIOTUYECKOTO MBIIIICHHS,
IIEHHOCTHOTO OTHOIIEHUS K )KUBOU MTPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJOTHS MMEET TakKe MJis PElIeHUs BOCIHUTATEIbHBIX M PA3BUBAIOIIMX 3a7ad
cpenHero o6miero oOpa3oBaHUs, colanu3anuu oOydaronuxcs. M3ydenuwe Omosiorum oOecrednBaeT
ycIoBus Uit (POPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX M WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpPHI, CIIOCOOCTBYET WHTErpalil OMOJIOTMUECKUX 3HAHWM C TPEJCTaBICHUSMU W3
IPYTUX Y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (U3MKH, XUMUU U reorpadun. Ha3zBaHHBIE MONOXKEHUS O
MpelHa3HauYeHUN y4eOHOro mpenMera «bHONIOTHS» COCTAaBUIM OCHOBY IJIsl OMpeAeNieHUs MOAXOJ0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPIKAHUS, TPEJICTABICHHOTO B IpOrpaMMe 1Mo OHOJIOTHH.

Otbop conmepxkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIUIN
KYJIbTYPOCOOOPA3HOI0 MOJIX0/J1a, B COOTBETCTBUHU C KOTOPHIM 00ydaromuecs AOKHBI OCBOUTH 3HAHUS U
YMEHHUs, 3HaYUMBbIe s (OPMUPOBAHUS OOIIECH KYIbTYphI, OMPEICNSAIONINE aJeKBaTHOE IOBEICHHE
YEJIOBEKA B OKPYIKAIOIICH MPUPOTHON cpesie, BOCTPeOOBaHHBIC B OBCETHEBHON KM3HU M TTPAKTUUECKON
nestenbHocTH. Oco00€ MECTO B ATOW CHUCTEME 3HAHMI 3aHHMAIOT AJIEMEHTHI COJICP)KaHUS, KOTOpPHIE
CIIyaT OCHOBOW Il (DOPMHUPOBAHMS TPEJICTABICHUNH O COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHE



MHUpa M IEHHOCTHBIX OpPHUEHTALMAX JHMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHU3allMM OHOIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHHE COJAEP)KaHUS Y4eOHOTrO MaTepuana B MporpaMMe MO OHOJOTHH OCYIIECTBIEHO C
y4€TOM MPHOPUTETHOIO 3HAUEHUS 3HAHUM 00 OTIMYUTENbHBIX OCOOEHHOCTSX >KMBOM MPHUPOABI, O €€
YPOBHEBOH OpraHu3aliil M 3BOJIONMHU. B COOTBETCTBHM C 3TUM B CTPYKType Y4eOHOrO IpenMmera
«buosnorus» BeIIENEHBI CIEAYIONINE ColepKaTenbHble TUHNH: «buonorus kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Kierka kak Ouosjormyeckas cucremMa», «OpraHuzM Kak OHOJIOTHYECKas CHCTEMay,
«Cucrema U MHOrooOpa3ue OpPraHu4yeckoro Mupa», «IBOJIOLMS KUBOH MPHUPOABD), «IKOCHCTEMBI U
IIPUCYIINE UM 3aKOHOMEPHOCTH.

Llenp u3ydenus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBJJICHHE OOYYArOIIMMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHATBHON OpPraHU3alMK KHUBBIX CUCTEM Pa3HOTO paHra v MpuoopeTeHne
YMEHHH UCIOIb30BaTh 3TU 3HAHUSA JUIsl TPAMOTHBIX JCHCTBHI B OTHOIIEHUU OOBEKTOB KMBOM MIPUPOJIBI U
pELICHHSI Pa3IMYHbBIX KU3HEHHBIX MPOOIIEM.

Joctuxkenue nenu usydeHus ydeOHoro npeamera «buosjorus» Ha 0a30BOM ypoBHE oOecrneunmBaercs
pELIEHNEM CIIENYIOIINX 3ajau:

OCBOGHHE OOYYalONIMMHCS CHUCTEMbl 3HAaHUW O OHOJOTMYECKHX TEOpHsIX, YYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBWIIAX, CIYXAIIUX OCHOBOW Ui ()OPMHUPOBAHUS IPEICTABICHHNA O
€CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAay4YHOTO MO3HAHUS, CTPOCHHHU, MHOTOOOpa3uu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OPTaHM3ALMH, BBIJAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEIOBAaHMIX B OMOJIOTHH;

bopmupoBaHre y 00ydJarOMMXCsl TO3HABATEIBHBIX, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoLlecce aHalM3a JaHHBIX O MYyTAX Pa3BUTHSA B OMOJOTMU HAYYHBIX B3IJIAIO0B, UACH M MOIXOIOB K
M3YYEHHUIO KUBBIX CUCTEM PA3HOI'0 YPOBHSI OpraHU3aLUu;

CTaHOBJICHHE y OOydYaromuxcs oOmed KyabTyphl, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE yMEHUU
OOBSCHAThH U OLICHUBATh SIBJICHMS OKPY)KAIOILIEr0 MUpa KUBOUM MPUPOJIbI HA OCHOBAaHUM 3HAHUMN U OIBITA,
MOJTyYEHHBIX TPU U3YyYEHUU OUOJIOTHH;

¢dbopMupoBaHHe Yy O0OydYaroIMXCS YMEHUH WUTIOCTPUPOBATh 3HAUYEHUE OHOJOTMYECKUX 3HAHWM B
IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEJMLIMHCKUX TEXHOJIOTMH U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS YEIIOBEKOM XHBOW MPUPOJbI, HEOOXOIUMOCTH
OepeXKHOr0 OTHOULIEHMS] K HeH, COOJMIOJEHHS 3TUYECKUX HOPM IpU MPOBEACHUM OUOJIIOTHMYECKUX
HCCIICIOBAHUM;

OCO3HAaHUE LIEHHOCTHU OMOJIOTMYECKUX 3HAHUM JUIS MOBBIIMIEHUS YPOBHS 3KOJOTUYECKOW KYJIBTYpPBI, JUIS
(dbopMHpOBaHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE NPUOOPETEHHBIX 3HAHMW M YMEHUH B IMOBCEAHEBHOW >KM3HHM JUISl OLEHKU MOCJIEICTBUMN
CBOEH JIeATENIbHOCTU 10 OTHOLIEHHIO K OKpY)Kalollel cpee, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAHUE U
coOmroienrne Mep npoduIakTHKy 3a0071eBaHUH.

B cucreme cpennero obmero o6pazoBanust «buonorusi», usydaemass Ha 0a30BOM YpOBHE, SBISETCS
00s13aTeIbHBIM YU€OHBIM MTPEIMETOM, BXOSIIUM B COCTaB MpeaAMETHOI obnactu «EcTecTBEeHHO-HayUHBIE
IIPEIMETBD.

Jiis u3yuenusi Ouosioruu Ha 6a30BOM ypoBHE cpefHero oluiero oopazoBaHusi oTBoaAUTCS 68 vacoB: B 10
knacce — 34 daca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hezenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOLECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMHU €CTECTBEHHBIMU
HayKaMu, Qpuiocodueid, 3TUKOM, ICTEeTUKON 1 npaBoM. Ponb Ouonoruu B (hOpMUPOBAHHH COBPEMEHHOM
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

Metoabl TO3HAHUS JKUBOW  HpUpOAbl  (HAONIOJEHHWE, HKCIEPUMEHT, OIHCAHWEe, H3MEpEHHE,
KJaccuuKalus, MoJIeTUPOBaHKE, CTaTUCTUYECKask 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

TaOmuis! u cxeMmbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBD.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

[IpakTuueckast pabora Ne 1. «/cmnonb3oBaHUE pPA3IUYHBIX METOJOB IpPH H3YUYEHUU OMOJOTMYECKUX
OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHA.

XKusbie cuctembl (OMOCHUCTEMBI) KaK MpeaAMeT H3y4deHHs] Ouojoruu. OTIMYUE XUBBIX CHUCTEM OT
HEOPraHUYECKOU PUPOIBI.

CpoiicTBa OmocucteM © HX pa3HOOOpa3we. YPOBHM OpraHu3alii OUOCUCTEM: MOJEKYISPHBIA,

KJICTOYHEIHN, TKaHCBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHbII
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBOH IPUPOIBI».
Ob6opynoanue: monaens mosekyisl JJHK.

Tema 3. XuMHYeCKHI COCTAB U CTPOCHHE KJICTKH.

XWMHUYECKUN COCTAB KJIETKH. XHWMHUYECKHE DJIEMEHTBhI: MaKpOXJIEMEHTHI, MUKPOJJIEMEHTH. Boxa wu
MUHEPAJILHBIE BELIECTBA.

@OyHKIMM BOJBI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHueckoro danaHca.

benxu. CoctaB u cTpoeHne 0eKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble U 3aMeHUMbIe
AMUHOKHCIIOTHl. AMHHOKHUCIIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOI MoJIeKynbl (IepBHYHAs,
BTOpUYHAs, TPETUYHAS W YETBEPTHYHAs CTPYKTypa). XUMHUYECKHe CBOWCTBa OenkoB. buomormueckue
¢GbyHKIMHN OEIKOB.

®depmeHTHl — Ouosnornyeckue katamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas
cnenuduunocts. Kodpepmentsl. Butamunsl. OTinnunst pepMEeHTOB OT HEOPTaHUYECKUX KaTaJu3aTOpPOB.
VYraeBoasl: MOHOcaxapubl (TIIIOK03a, prubo3a M J1e30KcHupub03a), nucaxapuibl (caxaposa, JakTo3a) U
noJircaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTi0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jlunuael:  Tpurnmuepuabl,  QGochomunuiasl, crepouisl. [ 'mapoduibHO-rUAPOGOOHBIE  CBOWCTBA.
buonoruueckue ¢ynkiuu aunuaoB. CpaBHEHHE YIJIEBOJAOB, OENKOB M JIMIHJIOB KaK HCTOYHUKOB
SHEPIrUH.

Hyxnennosbie kucnoter: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKIEMHOBBIX KHACIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenue u pyuxiuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

Huronorus — Hayka o kierke. Kierounas reopust — mpumMep B3auMOAEUCTBUS Hied U (PaKTOB B HAYYHOM
MO3HAaHUKU. MeTOo1bl U3yYEHMSI KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOlue mpU3HAKW KIETOK: 3aMKHYTash HapyKHas MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oernka.

Tunel kieTok: sykapuoTHYecKas U IHpokapuoThueckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHOTHUECKOH
kinetku. Knerounass crenka Oakrepuii. CTpoeHue 3yKapuOTHUYeCKOW KiIeTKH. OCHOBHBIC OTIMYHS
PaCTUTENHHOM, )KUBOTHON M TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIIETOK — KJIETOUHAs! CTEHKA, IIMKOKAIHMKC, UX (GyHKuuu. [lnmazmaTuyeckas
MeMOpaHa, e€ cBoiictBa M (QyHKuuH. I{uTommasma u e€ opranouasl. OnHOMEMOpaHHBIE OPraHOUMbI
kietku: OIIC, anmapar I'onbaxu, nuzocomsl. IlonyaBTOHOMHBIE OpPraHOMbI KJIETKM: MHUTOXOHIPHH,
macTuabl. [IporcxoxaeHrne MUTOXOHApUM W TuiacTul. Bunbl mmactua. HememOpaHHBIE OpraHOHMIBI
KJIETKH: pUOOCOMBI, KIIETOYHBIN LEHTP, IEHTPHOJIU, PECHUUKH, KT'YTHKH. DYyHKIIMH OPraHOMAOB KIICTKH.
Bxtouenus.



Snpo — peryasTopHbli neHTp kieTku. CTpoeHHe siapa: siaepHas 000JI0YKa, KapHOIUIa3Ma, XpOMAaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpauuu:

IToprpersr: A. JleBenryk, P. I'yk, T. IlIsann, M. Hlneiinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacripeieneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM mpupoae», «PacnpeneneHue
XUMHUYECKUX HJIEMEHTOB B )KMUBOU MPUPOJIE».

Tabmuuer u cxemsl: «llepuoanyeckas TabnuLa XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbl BOJBI»,
«buocunte3 Oenka», «CtpoeHue Monekyibl Oenka», «Ctpoenue pepmentay, «HykiienHOBbIE KUCIOTHI.
JHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKOW KIeTKu», «CTpoeHue KUBOTHOU
KJIETKN», «CTpOEHUE pacTUTEIBHON KIIETKN», «CTpoeHne NPOKapuOTHIECKON KiIeTKn», «CTpoeHue saapa
KJIETKI», «YTIEeBOABDY, «JIMIIHAB.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 0O0OpYyIOBaHHME MAJi MPOBEACHHs HAOIIOJIEHUH, H3MEpPEeHHI,
HKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.
JlaGopaTopHble U NpaKTH4YecKue padoThbi:

Jlaboparopuas padora Ne 1. «/3yueHue KaTaTUTHYECKON aKTUBHOCTH (PEpMEHTOB (HA MIPUMEPE aMUIa3bI
WJIM KaTaasbl)y.

Jlaboparopuass pabora Ne 2. «l3ydeHue CTPOCHHS KJICTOK PACTEHUH, >KMBOTHBIX M OAaKTEpUH IOA
MHUKPOCKOIIOM Ha FOTOBBIX MHUKpPOIIpENapaTax U UX OIMHUCAHUEN.

Tema 4. /KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WJIM METa00du3M. AcCHUMWIIAIMSA (IUIACTHYSCKUM OOMEH) W JAMCCHUMUMIISITUS
(oHEepreTUyecKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca MeTaboau3ma. Pollb 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunel oOmeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbii. Posb gepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLICHUY DHEPTUU B KIIETKE.

®orocunre3. CperoBas U TemHOBasg ¢a3bl (orocuHTe3a. Peaknum Qortocunreza. DpdHEeKTUBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCUHTE3A JUIS )KU3HU Ha 3emuie. BiausiHue ycroBuii cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYolue 0aKTepuu. 3HaUeHHEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMle.
DHepreTudeckuii oOMeH B KJeTKe. PaciernseHue BelecTB, BbIIEICHHE U aKKyMYJIUPOBaHUE YHEPIHH B
KJIeTKe. JTamnbl sHepreTnyeckoro oomena. I'mukonus. bpoxkenue u ero Bunel. KucinoposnHoe okucieHue,
UM KieToyHoe gsixanue. OxucnurtenbHoe (ochopmmrpoBanue. DPPEeKTUBHOCTh HHEPTETUUYECKOTO
oOMeHa.

Peakuuu wmatpuyHoro cuHre3a. ['eHetnueckas wuHgopmanus u JHK. Peanuzauus renermueckoit
uHpopManuu B KieTke. ['eHeTnueckuii koa u ero coiicra. Tpanckpunuus — MaTpuusbiil cunres PHK.
Tpancnsamus — 6uocunTe3 Oenka. Jtanbl TpaHCsIuU. KoaupoBanne amMmuHOKHCTOT. Poib pubocoMm B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3Hu — BHUpychl. Hcrtopusi oTkpeiTusi BupycoB (/. WM. VIBaHOBCKuit).
OcoOeHHOCTH CTPOEHUS M KU3HEHHOTO 1MKJIa BUpYcoB. baktepnodaru. bone3nu pacteHnii, )KMUBOTHBIX U
4eNoBeKa, BeI3bIBaeMble BUpycamu. Bupyc nmMmmyHonedpunura yenoseka (BUY) — Bo3doyaurens CIIN/da.
OOparHasi TpaHCKpUIIIMS, peBepTaza W HHTerpasa. lIpodunakTuka pacrnpoCTpaHEHHs BHUPYCHBIX
3a00JIeBaHUH.

JdeMoHcTpanum:

[Toprpetsr: H. K. Konsuos, Jl. M. IBanoBckui, K. A. Tumupszes.

Tabmuuer u cxemsl: «Tunbsl nutanus», «Metadoausm», «MHUTOXOHAPHS», «IHEPreTUYECKH O0OMEH»,
«Xmoporacty, «Dotocuntes», «Ctpoenne JIHK», «Ctpoenue u dhyHKIMOHUpOBaHUE reHay, «CHUHTE3
Oenkay, «I'enernueckuii xon», «Bupycel», «bakrepuodarn», «CTpoeHue W >KM3HEHHBIH IMKJI BUpYyca
CII1/da, 6axtepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: wmoaenu-anmiukanun «Ynasoenune JIHK wu tpanckpunmms», «buocunTe3 Oenkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii mukm, wiaM KU3HEHHBIM UK KieTku. MHTepdasza u muto3. Ilpomeccsl, nmporekaromue B
uHTepdasze. Perumkanus — peakuust marpuunoro cuHresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII



Habop — KapHoTHIL. [IUIIOUWAHBIN U TaIUIONIHBIA XPOMOCOMHBIE Habopbl. XpoMaTuasl. LluTonoruueckue
OCHOBBI Pa3MHOKEHUS U UHIUBUYAIBHOTO PAa3BUTHS OPTaHU3MOB.

Henenne kimetkn — Muto3. Ctaguu murtosa. lIporecchl, mpoucxXoasiine Ha pa3HbIX CTaAUSX MHUTO3a.
buonornyeckuii CMBICII MHTO3A.

[TporpamMmmupyemast TuOeb KISTKH — arloNTo3.

dopMbI pa3MHOXKEHHUSI OPTraHW3MOB: OECIIONIO€ W IOJ0BOE. BHIbl GECroyioro pasMHOXKECHHS: JIEJICHUE
HAJBOE, IMOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHME, BETETATUBHOE pPa3MHOXKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYCHUE JJISI CEJICKLIMH.

[TonoBoe pa3MHOXkEHUE, €r0 OTINYUS OT OECIOIOro.

Meito3. Cranuu Mmeiosa. Ilpoueccel, mpoucxonsiue Ha craausx Meinosa. [loBegeHue XpoMocoM B
Meno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

I'ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE Kelle3bl: CEMEHHUKH U

anyaukd. OOpazoBaHME W pPa3BUTHE IIOJIOBBIX KJIETOK — ramer (CHepMaTo30H], SHIeKJIeTKa) —
criepmaroreHe3 U oporeHe3. OcoOEHHOCTH CTPOEHUS SIMLEKIETOK U criepMaTo30u10B. OII010TBOPEHHE.
[TapTenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTeHE3). OMOpHOHAIbHOE pa3BUTHE (dMOpUOreHe3). OTarmbl
SMOPHOHAIILHOTO PAa3BUTUSl Yy IMO3BOHOYHBIX JKMBOTHBIX: JpOOJCHHE, TacTPYJSALUs, OpPraHOTeHe3.
[ToctomMOpuoHanbHOE  pa3BuUTHE. THUMNBI  MOCTAIMOPHOHATIBLHOTO  Pa3BUTHS: MpsIMOE, HEMpsMoe
(mauHOYHOE). BiwsiHuE cpeibl Ha pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIACHHBIC
YPOACTBA.

Poct u pa3Butue pactenuili. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJUU Pa3BUTHSL.
JdemoncTpamum:

Tabmuupl 1 cxembl: «DOpMBbI pa3MHOKEHUSI OPraHU3MOBY», «JIBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHUil», «/lenenue kietku Oaxtepuitn, «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHue xpomocombly, «Kmerounwni mukiny, «Permmukamums JIHK», «Mutosy,
«Meiio3», «lIpsMoe u Hempsmoe pa3BuUTHE», «l'aMeToreHe3 y MIEKONUTAIONIMX M YEJIOBEKaY,
«OCHOBHBIE CTaJIMM OHTOT'CHE3a.

O6opynoBaHue: MHKPOCKOM, MHKporpemnapaTsl «CrnepMaTo30usl MIICKOMHUTAIOIIEroy», «SiilekieTka
MJIEKONIUTAOIEro», «KapuokuHe3 B KIETKax KOpelIKa JIyKa», MAarHUTHas MOJENb-alIlIMKaIns
«Jlenenue knetkuy», monens JJHK, Mogens meTadazHnoit XpoMOCOMBEI.

JlaGopaTopHble M IpaKkTHYeCKUe padoThI:

Jlaboparopnas pabotra Ne 3. «HalOmroneHne MHTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Jlaboparopnas padota Ne 4. «M3yueHne CTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIPENapaTax.
Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun TeHeTWKH. Vcropus pa3BUTHUS TEHETHUKU. PoNb IUTOIOTHH W SMOPHUOJIOTHH B
CTAaHOBJICHMHM TEHETHUKH. BKiam pocCHUCKUX W 3apyOeKHBIX yUEHBIX B Pa3BUTHE TE€HETUKH. MeETOobI
TeHETUKH  (THUOPUIONOTUYECKUH, IUTOTCHETUYECKUH, MOJIEKYISIpHO-TeHeTu4Yeckuii). OCHOBHBIE
T€HETUYECKNE MOHATHUS. | eHeTHUecKasi CUMBOJIMKA, UCITONIb3yeMasi B CXEMax CKPEIIMBAaHU.
3aKOHOMEPHOCTH HACJENOBaHUS MPU3HAKOB, YycTaHOBIeHHbIe [. Mennenem. MoHorubpugHOe
CKpelllMBaHue. 3aKOH eIuHO-00pa3us ruOpuaoB nepBoro nokosneHus. [IpaBuino nomMuHNUpoBaHus. 3aKOH
pacuieruienus npu3HakoB. [ unoresa unctotel ramert. [loiHOE U HEMOIHOEe JOMUHUPOBAHHKE.
JurnbpugHoe cKpeuiuBaHue. 3aKOH HE3aBUCMMOrO HaclelAOBaHUS MpHU3HaKoB. lluTorenernueckue
OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHHs.  AHaTU3MpyOIlee  CKpemmuBaHue.  Vcmoiib3oBaHUe
aHAJIM3UPYIOIIETO CKPEIIUBaHUS JIJIs ONpeieJIeHHsI TEHOTHIIa OCOOH.

CuerieHHOe HacleqoBaHue npu3zHakoB. Pabora T. MopraHa mo CIemIEHHOMY HACJIEOBAaHHIO TCHOB.
Hapyiienue cuenieHns reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTUUeCKre KapThl.

I'eneruka nmona. XpoMOCOMHOE OIpEaEIeHUE Moja. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. [ 'OMOramMmeTHbIe
U reTeporamMeTHsie opranu3mel. HacnenoBanue npu3HakoB, CLETVIEHHBIX C ITOJIOM.

N3menunBOoCTh. Buabsl HM3MEHUMBOCTH: HEHACJIEACTBEHHAss M HaclaeACTBeHHasd. Ponb cpeasl B
HEHACJIEACTBEHHON U3MEHYUBOCTH. XapakTepucTuka MOTU(PHUKAITTOHHON U3MEHYHUBOCTH.
Bapuanuonsslii psan W BapuanmoHHas kpuBas. Hopma peakuuu npuszHaka. KonndecTBeHHbIE H
KaueCTBEHHBIC IPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAN(PUKAIMOHHON N3MEHYHBOCTH.



HacnencTBenHasi, win TEHOTHIHYECKAas, M3MEHUYMBOCTh. KOMOWHATHBHAas W3MEHYHBOCTh. Meio3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOWHATHBHOW HW3MEHYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTb.
Knaccudukanus wmyTanwii: TEHHBIE, XPOMOCOMHBIC, TeHOMHBbIe. YacToTa W TPUYUHBI MYTaIlHi.
Mytarennple (akTOpbl. 3aKOH TOMOJIOTMUECKHX pPsI0B B HacIeACTBEHHOM wu3MmeHunBoctu H. M.
Basuinosa.

BuesaepHas HacIeCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbl TE€HETHKU YEJIOBEKA: I'€HEAIOTMYECKUM,
OJIM3HELIOBBIM, IIUTOrCHETUYECKUHN, OHOXMMHUYECKUH, MOJeKyIsipHO-reHeTnueckuil. CoBpeMeHHOe
onpe/ieJIeHue reHOTUIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI[P-ananu3a. HacnencrBenHnble 3a00eBaHUsl YellOBEKa: TeHHbIe 00JIe3HU, OOJIE3HU C HACIIECTBEHHOM
MIPEIPacIONOKEHHOCTRI0, XPOMOCOMHBIE Oone3Hn. CoMaTWYecKue W TEHEPATHBHBIC MYTAIlHH.
CrtBonoBbie kieTKd. [IpuHIMMIBI 370pOBOro 00pasza KU3HU, TUATHOCTHKHU, MPO(UIAKTUKU U JICUEHUs
TCHETUYECKUX OoJe3Hel. MeanKo-TeHeTHIeCKOe KOHCYIbTUPOBAaHNE. 3HAYCHNE METUITMHCKON TeHETUKH
B [IPEIOTBPALCHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-Pecorckuii, H. U.
Basuiios.

Tabmumpsr 1 cxembl: «MOHOTHOPUAHOE CKpEUIMBAaHHME W €ro LUTOTEHETHYeCKas OCHOBay», «3aKOoH
paciierieHusT M €ro IIUTOTCHETHYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMmeTy», «JlurubpumHoe
CKpelrBaHuey, «Llutonornyeckue OCHOBBI AUTHOPUIHOTO CKpELIUBaHUMY, «Meiio3», «B3auMonelicTBre
QJUIETIbHBIX TEHOBY», «l eHeTWyYecKkue KapThl PACTCHHMM, XUBOTHBIX W UeJOBeKa», «['eHeTuka Iosay,
«3aKOHOMEPHOCTH HAacCJIeI0BaHUsl, CLEIUIEHHOIO0 € MoJoM», «KapuoTumbl 4enoBeKa W KUBOTHBIXY,
«Bugsl m3menuuBocTH», «MoauduKanuoHHas W3MEHYMBOCTB», «HacmenoBanue pesyc-gakropay,
«["eneruka rpynn KpoBu», «MyTallMOHHAs U3MEHYHBOCTb.

ObopynoBanue: Mojaenu-anmiInkanun «MoHOrHOpUAHOE CKpeluBaHuey, «Hemnonnoe 1oMUHUPOBaHUEY,
«durubpunnoe ckpemuBanuey», «llepekpéct XxpomMocom», MUKPOCKOT U MHUKporpenapaT «JIpo3odunar
(HOpMa, myTaruu GOpMbI KPBUIBEB M OKPACKH Telia), Tepoapuii «['opox MmOCEeBHOM».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 5. «M3ydenne pe3yapTaToB MOHOTUOPUAHOTO W TUTUOPHUIHOTO CKPEIIMBAHUS Y
Ipo30¢uiIbl Ha TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopnast pabora Ne 6. «M3yyenue wmoauPUKAUOHHON U3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

Jlaboparopnast pabota Ne 7. «AHanu3 MyTanuii y 1po30Quiibl Ha TOTOBBIX MUKpPOIIpenapaTax.
[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHaJIN3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak HayKa W IpouLecc. 3apoKIeHue celekiuu u aoMmectukamus. Yuenue H. M. BaBunosa o
[EHTpaxX MPOUCXOXKICHUS U MHOT000pa3usl KyJIbTYPHBIX pacTeHU. LIeHTpbI MPOUCXOXKACHUS JOMAITHIX
XKUBOTHBIX. COpT, MOpo/ia, MITaMM.

CoBpeMeHHbIE METO/ABI CeNeKIMHU. MaccoBblii U WMHIAMBUAYAJIbHBI OTOOPHI B CENEKIIMM PAcTeHUU U
KUBOTHBIX. OIeHKa JKCTepbepa. BIM3KOpOJCTBEHHOE CKpelIMBaHWe — WHOpUAMHT. Yuctas TUHUS.
CkpemmBaHue 4YHUCTHIX JUHUWA. ['ereposuc, wiam rulOpuaHas cwia. HepoacTBeHHOE CKpelmMBaHUE —
ayropunuur. OtnanéHHas ruOpuau3anus U e€ ycmexu. VCKYCCTBEHHBIM MyTareHe3 M TOJNydeHUE
MTOJTUTUIOUIOB. JIOCTHIKEHUS CENEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHH3MOB.

buoTtexHonorus kak orpacip MPOU3BOJACTBA. | €HHas WHKEHEpHs. JTambl CO3JaHUS PEKOMOMHAHTHOM
JHK u TpancreHnsix opranu3moB. Knerounas wHxeHepus. KiietouHble KylbTypbl. MUKPOKIOHATIBHOE
pa3MHOKeHue pacteHuil. KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIIbCKOXO3SIICTBEHHBIX OpPraHU3MOB.
DKoyoruueckue u 3tnueckue mpoodsemsl. [ MO — reHeTH4ecKu MOAU(PUITMPOBAHHBIE OPTAaHU3MBI.
JleMoHcTpanuu:

[Toptpetsr: H. N. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHOB.

Tabmumer w1 cxembl: Kapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpHBIX PAaCTEHUN»,
«[Topoapl mOMaIIHUX >KUBOTHBIXY», «CoOpTa KyNbTYpHBIX pacTeHui», «OtnanéHHas THOPHANU3ALUN»,
«Pabotel akamemuka M. @. MBanoBa», «llomummouaus», «OObEKTHl OHOTEXHOIOTHH», «KIleTOYHEBIE
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaH#e: MYJSDKH IUIOJOB M KOPHEIUIOAOB IUKHX (OPM M KYJIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS Y.



JlabopaTopHble U IpaKTHYeCKHe PadoThI:
Okckypeusi «OCHOBHBIE METO/bI U JIOCTUKEHHUS CEIEKIMHM PACTEHUH M )KMBOTHBIX (HAa CEJICKIMOHHYIO
CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIIBITATENbHBIM Y4acTOK, B TEINIMYHOE XO3SHCTBO, J1a00paToOpuio
arpOyHHUBEPCUTETA WIM HAYYHOI'O LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIMOHHAS OHOJIOTHS.

[Ipennocsliku BOSHUKHOBEHHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIIOIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBunerenbctBa 3Bomouuu. IlaneoHTosornyeckue: IOCIENOBATEIbHOCTh IOSBIEHUS BHUJOB B
[AJICOHTOJIOTMYECKOM JieTonucH, nepexoaHsie popmsel. buoreorpaduyeckue: cXoACTBO U pasnuuue GayH
1 (JIOp MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMUYECKUE: CXOJCTBA U Pa3Ivyuusi 3MOPUOHOB Pa3HBIX BUAOB IO3BOHOUYHBIX. CpaBHHUTEIBHO-
aHATOMUYECKHE: T'OMOJIOTUYHbIEC, AHAJIOTMYHBIE, PYJUMEHTApHbIE OpraHbl, araBU3Mbl. MoJekylspHO-
OMOXHMMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMUECKUX IyTeH Yy BCex
OpPraHHU3MOB.

OomounonHas teopuss Y. JlapBuna. Ilpeamnochuiki BO3HUKHOBEHMS JapBUHU3MA. JIBIIKYIME CHIIbI
3BOJIIOLIMM  BUJOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHUE IPU OrPAHUYEHHOCTH PECYpPCOB,
HeolpeeséHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHbII 0TOOD).

Cunrernueckast Teopus sBosionnu (CTI) 1 €€ 0OCHOBHbIE MOJIOKEHUS.

Muxpossosronust. [Tomynsanus kak eMHUIAa BUAA U SBOJIIOLUU.

JBrxymie cuibl ((aKTopsl) IBOJIOIHMH BHIIOB B Ipupoae. MyTalMoOHHBIA MpoIiecc U KOMOMHATHBHAS
M3MEHYUBOCTb. [lonmysironHbIe BOJIHBI U Apeiid reHoB. M30mamus 1 MUrpanus.

EctectBeHHbIl 0TOOp — HanpaBisoUui pakTop 3Bosonnn. @opMbl €CTECTBEHHOTO 0TOOpA.
[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Bomonuu. [Ipumepsl npucnocobieHuil y opraHu3MoB.
ApomMop}o3bl 1 HINO-aJanTal|H.

Bun u BugooOpasoBanme. Kputepuu Buaa. OcHOBHblE (GOpMBI BUA000pa30BaHUS: reorpaduueckoe,
9KOJIOTHYECKOE.

MakposBosronust. @opMbl 3BOIOIUK: (huIeTHdeckas, TUBEpreHTHasi, KOHBEPreHTHas, MapajulebHasl.
HeobOpatumocTs 3BOMIOINN.

IIpoucxoxaeHne OT  HeCNEUUAIM3UPOBaHHBIX IpeakoB. IIporpeccupyromas — cnenuanu3anms.
AnlanTuBHAs paauanus.

JdemMoHcTpanum:

IMoprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. Bbap, 3. I'ekkenp, O.
Mromnep, A. H. Cesepuios.

Tabnuue! u cxembl: «Pa3BuTHe OpraHMyecKOro MUpa Ha 3emiie», «3apobIIIy NO3BOHOYHBIX KHUBOTHBIX,
«Apxeontepukc», «Popmbl O0prOBI 3a cymiecTBoBaHue», «EcTecTBeHHBIH 0TO0pP», «MHOroo0Opasue
COPTOB  pacTeHuit», «MHorooOpasue mopoa  KHUBOTHbIX», «llomymsauuny», «MyTalroHHas
U3MEHYMBOCTBY», «Apomopdosby», «Mauoamantanum», «OOmas nereHepanusy», «/IBuwKymune CHIIBI
sBosmonnmny», «Kapra-cxema mapmipyra nyremectsust Y. [lapsuna», «boppba 3a cyliecTBOBaHUEY,
«ITpucnocobneHHocts  opraHu3moBy», «l'eorpaduueckoe  BHI000pazoBaHHE», «IKOJIOTHUECKOE
BUJI000pa30BaHUEY.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMM THUIIAMH OKpAcKd, HaOOp IUIOZOB U CEMsH,
kosutekuust «lIpuMepsl 3alIUTHBIX MPUCIOCOOIEHHUM y KUBOTHBIX», MOJENlb «OCHOBHbIE HaIlpaBJICHUS
HBOJIIOIUIY, 00BEMHAA MOJ1eNb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaguyeckas kapra Mupa, KoieKuus «@PopMbl COXPAaHHOCTH MCKONAEMBIX JKUBOTHBIX U
pacteHuil», wMogaenb anmmkanusa —«llepekpéct Xxpomocom», BiaxHele Ipemnapartel «Pa3Butune
HacekoMoro», «Pa3Butue nArymku», Mukponpenapar «/Ipozodpmia» (HopMma, MyTauuu GopMbl KpbUIbEB
U OKPACKH TeJa).

JlaGopaTropHble U MpaKkTHYecKue padoThbl:

JlaGopatopnas pabora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopnast pa6ora Ne 2. «OmnmcaHue TPUCTOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.



JloHayuHble TPEICTABICHUS O 3apOXAECHUU >KU3HU. HayuHble TMIOTE3bl BO3HMKHOBEHHUS JKU3HU Ha
3emuie: abroreHes M MaHCIepMust. XUMHYECKash SBOJIONHS. AOMOTEHHBIN CHHTE3 OPTraHUYECKUX BEIIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOATBEP)KIEHUE XUMUUECKOH 3Boonnn. HavanpHble 3Tamsl
Oouosornueckoir 3Bomonuu. ['unoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKU. llepBble kieTkn M uX 3Botonus. POpMUPOBAHHME OCHOBHBIX TI'PYIII
YKUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emuie mo 3pam u nepuoaam. Karapxeil. Apxeiickas M NPOTEPO30MCKast 3PBbI.
[Taneo3oiickas 23pa u e€ mnepuombl: KEMOPUHCKHM, OPJAOBUKCKHHA, CHIYPUUCKUH, JICBOHCKHUH,
KaMEHHOYTOJIBHBIN, IIEPMCKHU.

Me3so3o0lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepuobl: MaJI€OreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiuMaTa ¥ reoJIOrH4ecKux npoueccoB. OCHOBHBIE 3Tallbl HBOJIFOLUU PACTUTENIBHOIO U
KUBOTHOTO MHpa. ApoMOp]o3bl y pacTeHH U KXUBOTHBIX. [losBIeHHEe, pacuBeT M BHIMUpAHHE TPYII
YKUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue HBOOLMH. OCHOBHBIE CHCTEMATHUYECKHE IPYIIIbI
OpraHU3MOB.

DBoous 4eaoBeKa. AHTPOMNOJIOrUs Kak HayKa. Pa3BuTue npeacTaBiaeHui 0 MPOUCX0KICHUN YeI0BEKa.
Meroasl u3yueHus aHTponorenesa. CxoacTBa M pa3iuyusl YEJIOBEKa M KMBOTHBIX. CHCTeMaTHuecKoe
10JIO’KEHUE YEJIOBEKa.

JBmwxymue cuibl (dhakTopbl) aHTponoreHe3a. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBINH OTOOD.
OOmiecTBeHHBII 00pa3 )KU3HH, U3TOTOBJICHNUE OPYAHHA TPy, MBIIUICHUE, PEUb.

OCHOBHBIE CTaAMM W BETBU 3BOJIOLMM YeEJIOBEKAa: aBCTpajonuTeku, YenoBek ymenslid, Yenosek
npsaMoxosamui, YenoBek HeaHaepranbCKuid, YenoBek pasyMHbId. HaxoIku HCKONMAaeMbIX OCTaTKOB,
BpEMs CYIIIECTBOBAaHHUS, 00JaCTh pacpOCTpaHEHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYAHUSL.
Yenoseueckue pacbl. OCHOBHbIE OOJBILIKE pachl: €BpONeouIHasl (€Bpa3uiicKas), HErpo-aBCTPaJIOUHASL
(okBaTOpuasbHas),  MOHrojloMJgHass  (A3MaTCKo-aMepuKaHcKasi).  UepTbl  HpUCHOCOOIEHHOCTH
IIpe/ICTaBUTENEeN YeIOBEYECKUX pac K yCIOBHAM cyliecTBoBaHUs. EquHCTBO yenoBeueckux pac. Kputuka
pacusMa.

JdemoHcTpauuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musuep, I'. IOpu, Y. /lapsus.

Tabmumpsl U cxembl: «Bo3uukHoBeHUe COJMHEYHOU CcHUCTEMbl», «Pa3BUTHE OPraHMYECKOrO0 MHPaY,
«PacturenbHas kierka», «KuBoTHasa kinetka», «lIpokapuorndeckas kinerka», «CoBpeMeHHas cucrema
OpraHMYecKoro Mupa», «CpaBHEHHUE AHATOMHYECKHX 4YEPT CTPOEHUS YeIOBEKa M UeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJOIMYECKHUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEJIOBEKa»,
«/peBHermue moamny, «Jpesaue moan», «[lepBpie COBpeMEHHbIE TN, «HeI0BeUeCKHe pachh».
Ob6opynoBanue: Mynsku «IIpoucxoxkaeHue dvenoBeka» (OIOCTBI aBCTPAJONUTEKa, MUTEKAHTPOIIA,
HeaH/iepTaliblla, KPOMAaHbOHIIA), CJIETKH UM U300pa’KeHUsI KaMEHHBIX OpYIHil MepBOOBITHOIO YellOBEKa
(xamMHHU-YoOMIEpHl, pyOuia, ckpebiia), TeOXpOHOJIIOTHYECKast TabnuLa, KouieKuus «PopMbl COXpPaHHOCTH
MCKOMAEMbIX KUBOTHBIX M PACTCHHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[IpakTuueckas padota Ne 1. «/3yueHue UCKOMAaeMbIX OCTAaTKOB PACTEHUM U )KMBOTHBIX B KOJIJIEKIIUSIX.
DKcKypeust «IBOMIOLKS OPraHUUECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUHBIH WM KpaeBeauecKuit
My3ei).

Tema 3. Opranu3msl U OKpPY:KAKIIAs cpeaa.

DKoJorusl Kak Hayka. 3ajaud M paslienbl SKOJIOTMH. MeToAbl HKOJIOTMYECKUX HCCIIEAOBAHUM.
DKOJIOTrM4eCKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAsA, HA3EMHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPHOPTraHU3MEHHaS.
Okonorndeckue ¢aktopsl. Knaccudukanus skonornyeckux (akTopoB: abMoTHYECKHE, OMOTHYECKHE U
aHTpornoreHHsle. JeficTBre 3K0I0rn4eckux (PakTopoB Ha OPraHU3MBI.

AbGunornueckue (akTopbl: CBET, TeMIeparypa, BIaxHOCTb. DotomepuoausM. Ilpucnocobienus
OpPraHM3MOB K JIeHCTBHUIO abnoTHYeckux (pakTopoB. buonoruueckue puTmel.

buotnueckue GaxTopsl. Buabl OMOTHUECKUX B3aMMOACUCTBUI: KOHKYPEHIIUS, XUIITHUYECTBO, CUMONO3 U
ero ¢opmsl. [lapazutusm, Koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJICOHMUECTBO).
AMeHcanu3M, HeUTpaiau3M. 3HaueHHe OMOTHYECKUX B3aUMOJICHCTBUI /7Sl CYIIECTBOBAHUSI OPraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.



OKOJIOTHYECKHE XapaKTEpPUCTUKHU monyasuuu. OCHOBHBIE IIOKAa3aTENM MONYJISLUUU: YHCIEHHOCTb,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLiud. JIMHAMHUKA YUCICHHOCTH MOMYJIALUU U e
perysanus.

JdemoHcTpauuu:

[Moptpetsl: A. 'ymbonpar, K. @. Pynse, 3. ['ekkes.

Tabmuet u  cxembl: kapra «lIpupoanbie 30HBI 3emun», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Doronepuoanzm», «llonmymsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSAIMH HH(Y30pUH-
Tydenbkny, «[luiesbie nenmy.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUN U3 Pa3HbIX MECT OOUTAHUSI.
JlaGopatopnas paborta Ne 4. «BausiHue CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacUéT MIOTHOCTH MOMYJISIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01iecTBa U IKOJIOTrHYECKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OuHOIIEHO3a: BHJOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunbl-noMmuHanTel. CBsI3U B OHOLIEHO3E.

Dkojoruueckre cucrembl (3xocucteMsl). [lonsitTue 06 sxocucreme u Ouoreonenosze. OyHKIMOHATBLHBIC
KOMITOHEHTBI 3KOCUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, peayLeHThl. KpyroBopoT BeleCTB U IOTOK
SHEPruu B JKOocucTeMme. Tpoduueckue (MHILEBBIE) YPOBHU SKOCHUCTeMBbI. [luineBble LEmu U CETH.
OcHOBHbBIE IOKAa3aTeNM 3KOCUCTEMBI: OMomacca, MPOIYKIUsS. DKOJIOITMUYECKUE MUPAMUAbL: NPOAYKIIHH,
YHCIEHHOCTH, OroMacchl. CBOMCTBA 3KOCHUCTEM: YCTOMUHMBOCTh, CaMOperysiius, pa3sutue. CyKieccusl.
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMAa XBOWHOIO WJIM IIWPOKOJIUCTBEHHOI'O
neca.

AHTpPOTIOT€HHBIE SKOCHUCTEMBL. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI. BHOJIOTHYECKOe M XO3SHCTBEHHOE
3HaYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTtop ycToWuyuBOCTH 3KocucTeM. CoxpaHeHHue OMOJIOTHYECKOro pa3HOoOpasus
Ha 3emuie.

VYuenue B. 1. Bepnanckoro o 6uocdepe. I'panutipl, coctaB u cTpykrypa 6uochepsl. JKuBoe BeniecTso u
ero ¢ynkuuu. OcobeHHocTH OMOChephl Kak II00albHOW 3KOCHCTEMBI. J[MHAMHUECKOoe paBHOBECHE U
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOreOXMMHYECKHE IUKIBI 3JIEMEHTOB (yriepona, a3oTa). 30HaJIbHOCTb
ounocdepsl. OCHOBHBIE OUOMBI CYIIIH.

UYenoBeuectBO B Ouocdepe 3emnan. AHTpomoreHHble wu3MeHeHHs B Ouocdepe. [nobanbHbIe
AKOJIOTMYECKHE TTPOOIJIEMBI.

CocyiecTBoBaHUE TPUPOALI U UenoBedecTBa. CoxpaHeHre OMopazHOOOpa3Hs Kak OCHOBA YCTOWYMBOCTH
ouocgepsl. OCHOBa pPALMOHAIBHOIO YIPAaBICHUSI MPUPOAHBIMU pECypcaMd M HMX HCHOJIb30BaHUE.
JlocTikeHHst OMOJIOTUH M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxemsbl: «[lumessle nenu», «buoleHo3: coctaB U cTpyKTypay», «lIpupoansie coobiiecTBay,
«enn nuranus», «OKoimormueckas nupampaa», «buochepa u  uenmoBek», «IKocucTeMa
IMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMA XBOMHOro Jieca», «bHOlEeHO03 BoAoEMay», «ATPOILEHO3,
«IIpumepHbIE aHTPOINOTEHHBIE BO3JEHCTBUS Ha MHPUPOAY», «BakHEWIINE MCTOYHUKM 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa — BakHelIas cocTaBistomas ouocdeps», «PakTopbl Jerpagaluu
nouBy», «llapHukoBbil 3ddexT», «DakTopbl pPagHMOAKTUBHOIO 3arpsisHeHuss Ouocheps», «OOmas
CTpyKTypa Ouocdepni», «PacmpocTpanenue xu3zHu B Ouochepe», «O30HOBBIH 3KpaH Ouocdeps»,
«KpyroBopot yriepona B 6uochepe», «kKpyroBopot azora B Ipupoae».

O6opynoBanue:  Mopenb-ammudkaus  «Tunuyasie  OWOIEHO3B», repOapuii  «PacTuTenbHbIC
cooOmiecTBay, Koyutekuuu «buornenos», «Bpeaurenn BaXXHEWIIMX CEIbCKOXO3SMCTBEHHBIX KYIBTYP»,
repOapuu M KOJUIEKIIMM PACTEHUN U KUBOTHBIX, MPUHAIEKAIIUE K Pa3HBIM SKOJOTHYECKUM Tpymam
onHoro Buja, Kpacnas xkuura Poccuiickoit ®eneparuu, n300pakeHns OXpaHIEMbIX BUIOB pacTeHUI U
KUBOTHBIX.



IVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMEI 11O BUOJIOI'MN HA BFA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormacio ®I'OC COO, ycraHaBiIMBaIOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OO0yYarOIIUMHUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHUs: TMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType IMYHOCTHBIX pE3yJbTaTOB OCBOEHHUs INpeamera «bHOIOrus» BbIIEIEHBI CIEAYIOIINE
COCTaBJISIONINE: OCO3HAHUE OOYYAIOIIMMUCSA POCCUMCKON IPpa)KAAHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOTIPEACTICHUIO, HAJTMYME MOTUBAIIMH K 00y4eHHIO OMOJIOTHH,
L[EJICHANIPABICHHOE PAa3BUTUE BHYTPEHHHUX YOEKICHHM JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TPAIUIMA pa3BUTUSI OMOJIOIMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00yYaroImuxcst
PYKOBOJCTBOBATbCS B CBOEH JIEATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, IPUCYILIUMHU
cUCTeME OMOJOTMYEeCKOro 00pa3oBaHUs, HAJIWYME SKOJIOIMYECKOro IIPaBOCO3HAHHUS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH KU3HEHHBIEC TIJIaHBL.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS IpenMera «buosorus» JOCTUraroTCsl B €IUHCTBE Y4e€OHOU H
BOCIIUTATEIbHON AESITENIBHOCTU B COOTBETCTBUM C TPAAULMOHHBIMH POCCUHUCKHMH COLIMOKYJIBTYPHBIMU,
HMCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMH B OOIECTBE NpaBUIaMH U
HOpPMaMH TOBEACHUSA U CIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPa3BUTHUA,
pPa3BUTHUSL BHYTPEHHEH TMO3UIIMK JIMYHOCTH, IMATPUOTH3MA, YBAXKEHUS K 3aKOHY U MPaBOMOPSJIKY,
YeNOBEKY TPy/la U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBAKEHHUsI, OEPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HacjIeAWd M TPAJWLMAM MHOTOHAlMOHAIbHOrO Hapona Poccuiickon ®enepanuu, nOpupose u
OKpY’Karollen cpeze.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro rnpenMera «buonaorus» IOIKHBI OTpaXkaThb TOTOBHOCTb U
CIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0OIeCTBa, pacIIUpEeHHE KU3HEHHOTO OIbITa U OIbITa
NeSITEIbHOCTH B TMPOLIECCE pean3allil OCHOBHBIX HANpaBICHUM BOCIUTATENbHOMN I€ATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaaaHcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKAAHCKON TMO3ZUIMK OOYYaromerocs Kak aKTUBHOTO U OTBETCTBEHHOTO 4YIieHA
POCCHIICKOT0O 00I1IeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOM MIESTENbHOCTH INPHU CO3/JaHUU YUEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpeAeNsATh COOCTBEHHYIO MO3ULIMIO0 MO OTHOLIEHHUIO K SIBJICHHUSM COBPEMEHHOM YKU3HU U
OOBICHATH €¢;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHUS JIOJIEH C
pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COITUAIBHBIM MOJOXKECHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHMS yYEOHBIX, MO3HABATENbHBIX U
UCCIIEIOBATENLCKUX 3a]]a4, YBAXUTEIHLHOTO OTHOIIEHUS K MHEHHIO OMNIMOHEHTOB TpPHU OOCYXKICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU J€ATENBHOCTH;

2) IaTPpUOTHYECKOr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh POCCUUCKON TpaKTaHCKOW HJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapOo/y, YyBCTBAa OTBETCTBEHHOCTHU mnepea PoauHon, ropaocTu 3a CBOM Kpai, cBot0 PoauHy, CBOM SI3bIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHANILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUIO UM MaMATHUKAM MPUPOJIBI, TOCTHXKEHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OLIEHUBAThH BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOTHUH, TOHUMAHUS
3HAYEHUS OMOJIOTHH B TO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTRA;
uaeitHass yOexaAEHHOCTb, TOTOBHOCTh K CIyKEHHI0O U 3amuTe OTeyecTBa, OTBETCTBEHHOCTbh 3a €ro
cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTENISIM, CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOI'O IPHUHATHUSA
LICHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULMAMU HApo1oB Poccuu;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITAa, HAYYHOTO M TEXHMYECKOT'O TBOPYECTBA,
CHopTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAaHHE YMOLMOHAIIBHOI'O BO3ACUCTBUS KUBOU IPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPDA)KEHHMIO B PpAa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHHME NPOSABIATH KadyecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnUTAaHHUSA, (POPMHUPOBAHUA KYJILTYPbl 310POBbSi M 3MOLHOHAJIBLHOIO
os1aromosyums:

MOHUMAaHKUE W peaju3alus 3J0pOBOro u 6e3omacHoro obpasa >KM3HM (340pPOBOE MUTAHUE, COONIOJCHUE
TUTUCHUYECKHUX TPAaBWII U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHATHIA U OTABIXA, PEryIsipHas Gu3ndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOT'O OTHOIICHHSI K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHUE LEHHOCTU TMpPaBWJI HWHIUBUAYAIbHOIO W KOJUIEKTUBHOTO O€30MacCHOTO TIOBEJICHUS B
CUTYalLUsX, YTPOXKAIOUIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HAaHUE TMOCIEICTBUN U HENPUATHUS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUS AallKOrojsi, HApKOTHUKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOI00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTUYECKON M COLMANbHOM HaNpaBIeHHOCTH, CIIOCOOHOCTb
MHULUUPOBATh, INIAHUPOBATH U CAMOCTOSITEIILHO BBIIOJHATh TaKyIO JI€ATEIbHOCTD;

MHTEpEeC K pa3iuyHbIM chepaM NpodecCHOHATbHOM NEATEIbHOCTH, YMEHUE COBEpLIaTh OCO3HAHHBIH
BbIOOD Oynyieit npodeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUU BCEH KHU3HM;

7) 3K0JI0TMYECKOT0 BOCIIMTAHMS:

HKOJIOTHYECKHU 1e1eco00pa3HOe OTHOIIEHHE K MPHUPOJE KaK MCTOYHHMKY >KU3HU Ha 3emile, OCHOBE e¢
CYILLIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTHYECKOM KYJIBTYphl: NMPHOOPETEHHE OMbITa IUIAHUPOBAHUS IIOCTYIKOB U
OLIEHKH UX BO3MOJKHBIX IOCIIEACTBUN ISl OKPYXKAIOIIEH cpeibl;

OCO3HaHME TII00AILHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0IeM U IMyTel UX peleHus;

CIOCOOHOCTH MCNOJIb30BaTh MpUoOpeTaeMble MPU U3yUYE€HUU OMOJIOTHH 3HAHHS M YMEHHs MpPU PelIeHUuU
npobJeM, CBS3aHHBIX C palMOHAJIBHBIM MPUPOAONOIL30BaHUEM (COOIIIOJICHHE TMpaBWJI IMOBEJICHHS B
MPUPO/IC, HANPABIEHHBIX HAa COXpPaHEHUE DPABHOBECUS B SKOCUCTEMAaxX, OXPaHy BHUJAOB, JKOCHCTEM,
ouochepsl);

AKTUBHOE HENpPUATHE JEUCTBUW, MPUHOCIIIMX BpPEd OKPYKAONIEH MNPUPOAHOM Cpene, YMEHHue
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE 3KOJOTMYECKHE TIOCIEACTBHUS IpeIlpUHUMAeMbIX JeHCTBUH U
MPeOTBPALIATh UX;

HaJIMYUE Pa3BUTOTO HKOJOTMYECKOTO MBILIUIEHHS, JKOJOTMYECKON KYJIbTYpBHI, ONbITA AESITEIBHOCTH
SKOJIOTMUECKON  HAmpaBlIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaTbCSA MMM B II03HABATEIbHOM,
KOMMYHHMKaTUBHOM M COLMAJIbHON IPAKTUKE, TOTOBHOCTH K YYacTHUIO B IPAKTUYECKOU NEATEIBHOCTH
9KOJIOTMYECKON HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U
OOIIIECTBEHHON NpPaKTUKH, OCHOBAHHOTO HA JIUAJIOTE KYJIBTYpP, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KyJIbTYphl KaK CpEACTBA B3aUMOJCHCTBUS MEXAY
JIFOJIBMU U TTO3HAHMS MUPA;

MOHMMaHHe cnenu(uku OMOJIOrMM Kak HAayKH, OCO3HAHHs €€ posu B (OPMHUPOBAHHUU PALMOHATIBHOTO
HAyYHOTO MBIIUIEHUS, CO3JJaHUM ILIEIOCTHOTO MPEACTaBIECHUS 00 OKpPY)KAIOIIeM MHUPE KaK O €IHHCTBE



IPUPOJIBI, YEIOBEKAa M OOLIECTBA, B IMO3HAHWUU NPHUPOAHBIX 3aKOHOMEPHOCTEH M peleHHH Mpodiem
COXPaHEHMsI IPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH I COBPEMEHHOW ITUBUIM3AIMH: 00ECIIeYeHUsI HOBOTO YPOBHS
pasBUTHS MEAMLUHBI, CO3JAHUE IEPCIEKTUBHBIX OUOTEXHOJIOTUH, CHOCOOHBIX pelaTh pPECypCHbIE
npoOJIeMBbl Pa3BUTHS YEJIOBEUYECTBA, IOMCKA MyTEH BBIXOJA M3 IIOOATBHBIX YKOJIOTHYECKUX MPOOJIeM U
obecrieyeHuss Iepexoja K YCTOWYMBOMY DPAa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAaHUIO IPUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJyYEHUMM OMOJIOTMYECKMX 3HAHMH B LIEISIX MOBBIEHHUS OOIIEH KyJIbTYpHI,
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIMOHAIBHOH TPaAMOTHOCTH
oOy4Jaronuxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMSA, HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJb30BaTh IOJYy4YaeMble 3HAHUS I aHaIuW3a U OOBSICHEHUS SBJICHUH OKpYXaloIero Mupa u
MPOUCXOAIMIUX B HEM M3MEHEHUH, YMEHHE JieNaTh 0OOCHOBAHHBIC 3aKIIOUEHHUS Ha OCHOBE HAy4YHBIX
(aKTOB U MMEIOIIUXCS JAHHBIX C II€JIbI0 MOJTY4YEHUS TI0CTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIHPHO MCIIOJIB30BATh OMOIOTMYECKIE 3HAHUS JJISl PEIICHUS MPOOJIEM B peallbHbIX
KHU3HEHHBIX CUTYyalUsX;

OCO3HAHHWE LIEHHOCTH HAay4YHOH  JESITENbHOCTH, TOTOBHOCTb  OCYLIECTBJISATH MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTh UHAUBUIyaIbHO U B IPYIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHHI0O U C€amMOOOpa30BaHUIO, K AaKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOIUH B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHs yueOHOro rnpeaMera «bronorusy BKIIOYAIOT: 3HaYMMbIE IS
(hopMHUPOBAHKS MUPOBO33PEHUS 00YHAIOIITUXCS MEXKIUCITUTIIIMHAPHBIE (MEXIPEIMETHBIE) 00IIeHayYHbIC
MOHATHSI, OTPaKAIOIIUE [EIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHeuu(UKy METOJO0B TO3HAHUSA,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPrus, sIBJICHUE, MPOIECC, CUCTEMa, Hay4YHBIN
(bakT, IpUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, UCCIIeJJOBaHHEe, HAOIIOJeHIE, U3MEPEHHE,
OKCIIEPUMEHT U JPYTHX), YHUBEpCAJIbHBbIC y4eOHbIE JEUCTBUS (TTO3HABATEIbHBIE, KOMMYHHKATHBHbIE,
perynaTuBHble), obecrneunBarone GopMupoBaHue (HYHKIMOHAIBHON TpPaMOTHOCTH U COIMATBHOM
KOMITETCHITHT oOydarormxcs, CIIOCOOHOCTh 00yyJaronmxcs UCII0JIH30BaTh OCBOCHHBIE
MEXIUCHUIUIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS U YHUBEpCalbHbIE Yy4YeOHblE JEHCTBHUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaTbl OCBOCHHUS MPOTPaMMBI CpEelHEro oOIIero o00pa3oBaHUSl JIOJKHBI
OTpaxaTh:

OBi1ajieHne YHHBEPCAJIbHBIMH YU4€OHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 0a3oBbI€e JIOrHYECKHE JeHCTBUA:

CaMOCTOSITENTFHO (POPMYTUPOBATH U aKTYaTH3UPOBATH IPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;
WCIIOIh30BaTh MPU OCBOCHUHW 3HAHUHN MPHUEMBI JIOTMUECKOTO MBINUICHUS (aHAIM3a, CHHTE3a, CPaBHEHUS,
Kiaccuukanuu, 0000IIEHNS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHITUN (BBIICIATH UX XapaKTepHbIC
MPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTHMH ITOHSATHSIMHU ),

OTIpEeACNATh IIeNIM ACSITeTbHOCTH, 3ajaBas TMapaMeTpbl M KPUTEPHUH HUX JOCTHIKEHHUS, COOTHOCHUTH
pe3yIbTATHI IEATETLHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

HCIOJIb30BaTh OMOJOTHYECKHUE TOHITHS ISl O0ObsICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKHE PaCCYXICHHUS (MHAYKTHBHBIC, JIEIyKTUBHBIC, IO AaHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS B PACCMATPUBAEMBIX SBJICHHUSIX, (OPMYIHUPOBATH BBHIBOJBI H
3aKJIIOUEHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA AJI MPEACTABJICHHUS CYLIECTBEHHBIX CBSI3€M U OTHOILIECHUW B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUUI PA3HOTO POJIa, BBISIBIECHHBIX B Pa3IHMUHbIX
WH()OPMALIMOHHBIX UCTOUYHUKAX;

pa3zpabaThiBaTh IJIaH peHieHus MpoOjemMbl C Y4ETOM aHalu3a HWMEIOUIUMXCS MaTepUaJbHBIX MU
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B J€STENbHOCTh, OIIECHUBATh COOTBETCTBUE PE3YyJIbTATOB LENISIM, OIICHUBATh PUCKU
MOCJIE/ICTBHI 1€ATEIbHOCTH;



KOOPJIMHHUPOBATh U BBIMIONHATH PabOTy B YCIOBHSX pPeaTbHOrO, BUPTYAIbHOTO U KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBINLICHUE MPU PEIICHUH XKU3HEHHBIX TPOOIIEM.

2) 0a30BBI€e HCCJIEN0BATEIbCKHE NeHCTBHS:

BIIQJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEILCKOH M TPOEKTHOW ACSITENbHOCTU, HABBIKAMU Pa3pEIICHHUS
nmpoOjieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY METOJOB pelIeHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOI0OB [TO3HAHMS;

WCIIOJIb30BaTh PA3UYHbIC BUIBI JEATEILHOCTH IO IOJYYCHHIO HOBOTO 3HAHHUSA, €r0 HMHTEPIpPETaIlnH,
peoOpa3OBaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTYyallUsX, B TOM 4YHCIE TPH CO3JIaHUU Y4YEOHBIX H
COIIMAIBHBIX TIPOEKTOB;

(hopMHPOBATh HAYYHBIM TUIl MBIILICHHS, BIAJACTh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU TOHATHUSAMU U
METOJAaMH;

CTaBUTh U (POpMyIHpoOBaTH COOCTBEHHBIC 3a7adud B OOpPa30BATEIILHON IEATEILHOCTH W KU3HEHHBIX
CUTYaIHIX;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BBIJBUraTh THUIOTE3y €&
pellieHrs, HAaXOIUTh apryMEHTHl IS JOKa3aTeNbCTBA CBOMX YTBEPKICHHM, 3ajaBaTh MapaMmeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IMIOJIyYCHHbIE B XOJA€ pELICHUS 3a/Jaddl pe3yJbTaThl, KPUTHUYECKU OLEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CHUTYAIlUsIM, OLIECHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBJISITh  IICJICHANPABICHHBI  TMOUCK TMEpeHoca CPEeACTB U CHOCOOOB  JIEHUCTBHS B
npodeccuoHaNbHYIO Cpeny;

YMETh MEPEHOCUTH 3HAHHUSA B MIO3HABATEIBHYIO U IPAKTUYECKYIO 00JIACTH KUZHEACITCIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJIEH, TIpEJIaraTh OPUTUHAIIBHBIE TTOAXO/bl U PEIIEHUs, CTABUThH MPOOJIEMbI U 3a/1a4H,
JOMYCKAIOUIUe albTEePHATUBHBIEC PEIICHMUS.

3) padora ¢ unopmaunmeii:

OPUEHTHPOBATHCS B Pa3NUYHBIX HCTOYHMKAX HHQOpManuu (TeKcTe y4eOHOro MOocoOus, Hay4dHO-
MOMYJIIPHOM JTUTEepaType, OUOTOTHYECKUX CIIOBAPSAX U CIIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3axX aHHBIX, B
WuTepHere), aHanmu3upoBaTh MH(DOPMAIMIO Pa3TUYHBIX BUAOB U (OpPM MpeAcCTaBICHUS, KPUTUUYECKH
OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHSATh PA3IUYHBbIE METOIBI MPH TMOUCKE U OTOOpe OMOIOTHYEcKOi
nH(popMaIuu, HeOOXOAMMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuooperaTh OIIBIT HCIIOIb30BaHHUS UH(GOPMaIMOHHO-KOMM YHHUKATHBHBIX TEXHOJIOTHIA,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTHUMAIEHYIO (OPMY MPEACTaBICHUSI OMOJIOTHYECKON HHPOPMAITUH (CXEMBI,
rpaduky, uarpamMmmbl, TaOJIUIbI, PUCYHKH U JIPYTroe);

WCIONIb30BaTh HAYYHBIA S3bIK B KadecTBE CpeACTBa MpH paboTe ¢ Ouonoruueckod uHQOpMaIMei:
MPUMEHATh XUMUUYECKHE, (PU3NUeCKre W MaTeMaTHYeCKUue 3HAKW U CUMBOJBI, (popmyibl, abOpeBuartypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MIPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;
BIIQJIETh HABBIKAMHM pACIIO3HABAaHWUA W 3alUThl WH(OpMmanuu, WHOOPMAIMOHHOW O€30MacHOCTH
JIMIHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) oOmenne:

OCYIIECTBJISITh KOMMYHHKAIIMHA BO BCeX cpepax KW3HHU, aKTUBHO y4aCTBOBATH B INAJIOTE WIIA TUCKYCCHH
M0 CYIIECTBY 00CYkIaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHTEIHHO
BBITIOJIHCHUS TIpEJIaraéMoil 3aJlayd, y4YWTHIBAaTh HMHTEPECHl W COTJIACOBAHHOCTH IO3MIMHN JAPYTHX
YYaCTHUKOB JUAJIOra WIH JUCKYCCUN);

pacro3HaBaTh HeBepOajdbHBIE CpEACTBA OOIICHHWS, TIOHUMATh 3HAYCHHE COIMAJIbHBIX 3HAKOB,
MPEANOChIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTyallli, YMETh CMST4aTh KOH(MJIUKTBI MU BECTU
TIePETOBOPHI;

BIIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIIEHUS U B3aWMOJCUCTBUSA, MIOHUMATh HAMEPEHUS APYTUX JIOACH,
MIPOSIBJISATh YBAKHUTEIBHOE OTHOIICHHE K COOCCETHMKY M B KOPPEKTHOU (opme (GopMyIHpoBaTh CBOH
BO3PAXKEHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.



2) coOBMeCTHadA AesATeJIbHOCTh:

MIOHMMaTb W HCIOJb30BATh IMPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOH pabOThl HpU pelIeHUU
Ouosiornyeckoil  mpoOyemMbl, OOOCHOBBIBaTH HEOOXOAUMOCTH TNPHUMEHEHHUS TPYMNIOBBIX  (HopMm
B3aUMOJICHCTBUS IIPU PELICHNN Y4eOHOMU 3a1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBHH C Y4E€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JESATENIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JECHCTBUS IO €€
JOCTHKCHHIO: COCTaBIIATh IUIAaH JEWCTBUM, DPACIpENeisaTh POIM C YYETOM MHEHHH YYaCTHHKOB,
00CyX1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHUBATh KauyeCTBO CBOEr0 BKJIaJa M KaKJOro0 YydYaCcTHMKAa KOMaHAbl B OOMIMH pe3yabTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeyiaraTb HOBBIE IPOEKTHI, OLICHWBATH MJIEU C NMO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIIATh O3UTUBHOE CTPATErMYECKOE MTOBEACHNUE B PA3JIUYHbBIX CUTYaLUsX, IPOSBIATH TBOPYECTBO
1 BOOOpaykeHHe, ObITh MHUIIMATUBHBIM.

OgyajeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY ACHCTBUAMM:

1) camoopranu3anus:

MCIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JUIsI BBISIBICHUS IPOOJIEM U UX PELIeHUs B KU3HEHHBIX U Y4eOHBIX
CUTYaLUsIX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIeBble M CMBICIOBBIC YCTAHOBKU B CBOMX JICHCTBHSX M
IIOCTYIKAaX 110 OTHOIIEHHUIO K KUBOI NMPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;
CaMOCTOSITEJIbHO OCYILLIECTBIIATh I103HABATEIbHYIO JEATEIBbHOCTb, BBIABIATH HIPOOJEMbI, CTaBUTh U
(bopMynHpoBaTh COOCTBEHHBIC 331a4 B 00Pa30BATEIBHON JESTEIPHOCTH U )KU3HEHHBIX CUTYAIHIX;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs MPoOJIeMbl ¢ YY4ETOM HMEIOLIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO IIMPOKOH JPYIUIMH B PA3HBIX O0JACTSIX 3HaHUI,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBbHOCTb, OLIEHWBATH COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJIa/IETh HABbIKAMHU TI03HABATEJIbHOM peQUIeKCMM KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUM U
MBICIUTENIBHBIX TPOIECCOB, UX PE3yIbTaTOB M OCHOBAHH, HCIOJIB30BATH MPHEMBI peIEKCHH JUIS
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETbH OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEeIbHOCTH;

3) npuHsATHE ce0s U APYIrUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIbTATbBI

[Ipenmertnsie pe3ynbTaTthl ocBoeHus nporpammbl COO mo OGuosnoruu Ha 6a30BOM YpPOBHE BKIIIOUYAIOT
cnenupudeckue st yaeOHOro npeamera «bruosiorus» HaydHbIe 3HaHUS, YMEHHSI M CIIOCOOBI JICHCTBHIMA
MO0 OCBOCHUIO, UHTCPIIPCTALIUN U Hp€06paSOBaHI/IIO 3HaHI/II71, BUbI ACATCIIBHOCTH IO IMOJIYYCHHIO HOBOT'O
3HAaHUS W TPUMECHCHUIO 3HAHWN B PAa3IMYHBIX y4EOHBIX CHUTYaIUsIX, a TaKKE B PEabHBIX KHU3HEHHBIX
CUTYyallUsX, CBSA3aHHBIX C Omonorueil. B mporpamme mpeameTHble pe3yabTaThl MPeICTaBICHbl IO ToJaM
oOy4eHwUs.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpenMeta «buonorusy ¢ 10 knacce NOMKHBI OTPAKATh:



c(OpMHPOBAHHOCTH 3HAHUI O MeCTE U POJIM OMOJIOTUH B CHCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX HAYK,
B (hOPMUPOBAHUM COBPEMEHHOI €CTEeCTBEHHO-HAyYHON KapTUHBI MHUpa U HAy4YHOIO MHPOBO33PEHHUS, O
BKJIQIE POCCHMCKMX U 3apyOeXHbIX Yy4EHBIX-OMOJOrOB B pa3BUTHE OHONOTHMH, (YHKIHOHAIHHON
IPaMOTHOCTH Ye€JIOBEKa JIJIsl pelIeHUs] )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHWE OWOJOTHYECKUX TEPMUHOB M TOHSTUH: JKU3HB, KIETKA, OPTaHU3M,
MeTabosm3M (0OOMEH BEIIECTB M IPEBPAIICHHE JHEPruH), TOMEOCTa3 (CaMoperyssius), YpOBHEBas
OpraHu3alysi  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHE  (PENpOIYyKLHMs),  HACIIEACTBEHHOCTH,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3J1aratb OMOJOTHYECKHe TeOpHH (KJIETOYHasl, XpPOMOCOMHAs, MyTallHOHHAsI, IEHTPaJIbHAs 10TMa
MOJIEKYJISIipHOM Omosiorun), 3akoHbl (I'. Mennens, T. Moprana, H. Y. BaBmiioBa) u y4yenus (o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyIbTYpHbIX pactenuii H. M. BaBuiioBa), onpenensts TpaHHIbI UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIQJETh METOJIaMU HAyYHOT'O TIO3HAHUS B OMOJOTUU: HAOIIOIEHHE U ONHMCAHUE KUBBIX CHUCTEM,
MIPOLIECCOB M SIBJICHUHM, OpraHu3alus U MPOBEIEHUE OHUOJIOrMYECKOTrO SKCIEPUMEHTA, BBIIBUKCHHE
THIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIHMYMHAMH, OOBSICHEHHE TMOTYYEHHBIX
PE3yNbTATOB, HCIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOPHUH M 3aKOHOB, YMEHHUE JeNaTh BBIBOJBI Ha
OCHOBAHHWU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT, OJJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB W MPEBPAIICHUS YHEPIUU B
KJeTKe, (OTOCHHTE3a, IJIACTHUYECKOTO M JHEPreTHYeckoro OoOMEHa, XeMOCHHTe3a, MHTO3a, Meiio3a,
OILJIOZIOTBOPEHHMS, PA3MHOKEHHSI, WHAWBUYAIbHOTO Pa3BUTHSI OpraHn3Ma (OHTOTeHE3);

YMEHHE MPUMEHSATH MOJTy4YEeHHbIC 3HAHUA A7l 0ObSACHEHUS OMOJIIOTMYECKUX MPOIECCOB M SBICHUM, A
NPUHATHUS TMPAKTUIECKUX PEIICHUI B MMOBCEIHEBHOM KU3HU C IENBI0 00ecrieueHus] 0€30MacHOCTH CBOETO
3JI0pPOBbS M 3[J0POBBSI OKPYKAIOIIUX JIt0JIeH, COOTIOACHHSI HOPM IPaMOTHOTO TIOBEJICHUSI B OKPYKaroIIen
MIPUPOJHOM Ccpefie, MOHNMaHue HEOOXO0ANMOCTH UCTIOIh30BaHUS JOCTIKEHUI COBPEMEHHOW OMOJIOTHH |
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO PUPOAONOIb30BAHNUS;

YMEHHE pelIaTh DIIEMEHTApPHBIE TeHETHYECKHE 3aJadyd Ha MOHO- WM JUTHOPUIHOE CKpEIIMBaHUE,
CLIETIJICHHOE HacClIeZIOBaHUE, COCTAaBJIATH CXEMbl MOHOTMOPHIHOTO CKpEIIMBAHHS Ul MpeJCcKa3aHHs
HaCJIeIOBaHMsI TPU3HAKOB y OPTaHNU3MOB;

YMEHHUE BBINOJIHATH JIAOOpaTOpHBIE M IpakTHUECKHue paboThl, COOMI0NaTh MpaBwiia Hpu pabore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLIEHMBAaTh M HHTEPIPETHPOBATH HMH(OpMAIMIO OHOJIOIMYECKOrO COAEpIKaHus,
BKJTIOYAOIIYIO TICEBJJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHHKOB (CpPEICTBa MAacCOBOM MH(pOpMAINH,
HAyYHO-TIONYJISIpHbIE MaTepuanbl), 3THYECKHUE AaCHEeKThl COBPEMEHHBIX HCCIEeOBaHUNH B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE cO3[aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHs, 0000m11as OUOJOTHYECKYIO
MHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPaMOTHO MCIIOIH30BATh TIOHSATHWHBIN amnmmapar OHOJIOTHH.
IIpenmeTtHble pe3ynbTaThl 0OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKaTh:
c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CHCTEME HayJYHOTO 3HAHUS €CTECTBECHHBIX HAYK,
B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U HAyYHOTO MHPOBO33PEHHUS, O
BKJIQJIE POCCHUUCKMX M 3apyOEKHBIX YyUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBeKa JIJIs pellieHHs] )KU3HEHHbIX 33/1a4;

YMEHHE PacKphIBaTh COJIEpKAHWE OMOJIIOTHYECKUX TEPMHUHOB W TOHITHN: BHJ, MOMYJSANHUsS, TeHODOH],
SBOJIIOIMS,  JABIDKYLIME  CWIIbI  ((akTOpbl)  HBOJIOIUM,  MPUCHOCOOJIEHHOCTh  OPraHHU3MOB,
BUI000pa30BaHue, SKOIOTHYECKHE (PAKTOPHI, SKOCHCTEMA, TIPOTYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI, TIETTH
MUTaHUs, KOJIOrHYecKas mupaMuia, OnoreoneHos, buocdepa;

yMEHHE Hu3jaraTh OHOJoruueckue Teopuu (3BoonroHHas teopus Y. JlapBuHa, cUHTETHYECKasl TEOPHs
9BOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpliieBoro cxoacrsa K. M. bapa, uepenoBaHus INIaBHBIX
HanpaBieHuid u nyrter sBomonmu A. H. CeseprioBa, yuenuss o O6umocdepe B. WM. Bepnanckoro),
OIIPENIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHE BJIaJeTh METOJIaMU HayYHOT'O MO3HAHUS B OMOJIOTMU: HAOIIOJCHHE U ONMCAHUE JKUBBIX CHUCTEM,
NPOIIECCOB M SIBJICHUM, OpraHM3alus M IPOBEICHHE OWOJIIOTHYECKOT0 SKCIEPUMEHTA, BBIIBIKEHHUE
TUIOTE3bI, BBISBICHUE 3aBHCUMOCTH MEXIY MCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IOTYYEHHBIX
pe3yabTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHUE JeJaTh BBIBOJBI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;



YMEHHE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYECKUX OOBEKTOB: BHUJIOB, MOMYIISIH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOT€OI€HO30B M 3KOCHCTEM, OCOOEHHOCTH MPOIECCOB:
HACJICICTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBHS SKOJOTHUYECKHX ()aKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEIIECTB U [TOTOKA SHEPTUU B
HKOCHUCTEMAaX, aHTPOIIOTEHHBIX W3MEHEHHH B SKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB H
OMOre0OXMMHYECKUX IUKIOB B Onocdepe;

YMEHHE MPUMEHATh NOJYYECHHBIC 3HAHUS JUIS OOBSICHEHHS] OMOIIOTMYECKUX MPOIIECCOB M SBJICHUH, IS
MPUHATHS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOM KHU3HU C LENBI0 00ecreueHus: 6€30MacHOCTH CBOETO
3JI0OPOBBSI M 37I0POBbSI OKPYIKAIOLIUX JIFOJICH, COOII0IEHUSI HOPM I'PaMOTHOT'O MTOBEICHUS B OKPY)KAIOIIEH
MIPUPOJHON cpesie, TOHUMaHue HEOOXOAMMOCTH MCIIOJIBb30BAHMS JOCTHKEHHI COBPEMEHHOIN OMOIoruu
IUISL PalliOHAIBHOTO MIPHPOIOTIONIE30BAHMS;

YMEHHE peuiaTh 3JIEMEHTapHble OMOJIOTHMYECKHEe 3a/ladd, COCTAaBJISITh CXEMbl IEpeHOCa BEIIECTB U
SHEPruM B 3KOocHUcTeMax (LENH MUTaHus:);

YMEHHE BBINOJNHITH JIaDOpaTOpHbIE W MpaKTUYEeCKHE padoThl, COONMONATh MpaBWiia MpU padore ¢
y4eOHBIM U JT1a00paTOpHBIM 000y I0BAHNEM;

YMEHHE KPUTHUYECKH OIEHUBATh M HWHTEPIPETHPOBATH HH(POpPMAIMIO OHOIOTUYECKOTO COAEpIKAHMUS,
BKJTIOYAIOIIYIO TICEBJJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHHKOB (CpPEICTBa MAacCOBOM MH(pOpMAINH,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepualbl), paccMaTpuBaTh  TJ0OaJbHBIE  DKOJIOTUYECKHUE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIIeHUs, 0000mas OHOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIH30BATh MOHATHIHBIN anmapar OHOIOTUy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounvecTBO 4yacoB JJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbnbie IpaxTieckne (uudpossbie)
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bubanoreka [JOK
! bronorns kax Hayxa 2 05 https://m.edsc%.ru/7f41c292
2 JKuBble cCUCTEMBI U MX OpraHu3aus 1 Enbmmorexa IOK
https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 bubmorexa LHOK
https://m.edsoo.ru/7f41¢c292
Bbubanoreka [IOK
4 JKu3HenesaTeabHOCTD KIETKU 6 https://m.edscﬂ).ru/7f4lc292
5 Pa3smHOXkeHue U HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M U3MEHYUBOCTD ] 1 15 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [JOK
8 Pesepsroe Bpems ! ! https://m.edsg).ru/7f4lc292
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



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

10 kaace ( 2gaca)

KounvecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM K I (uudposBbie)
n/n MPOrpaMmbl Bcero OﬁﬂTpo‘m’HHe pﬁaKanecKue oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypesI
bu6mmoreka [IOK
! buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble cCUCTEMBI U MX OpraHu3aus 3 1 https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 19 1 2 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 JKuzHenesaTeabHOCTh KIETKH 10 1 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXkeHue U HHAMBUAYAIbHOE pa3BUTHE 1 1 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M U3MEHYUBOCTD 18 1 15 bu6mmoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 4 bubnuoteka [JOK
OMOTEXHOJIOTHUHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Peseproe Bpews ! ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 5



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne v/ NpoOrpamMmbl Kontposnuere H[%aKanecxne o0pa3oBaTejibHbIE
padoThI pecypcb
bubnunorexa LIOK
! IBOIMOIHORHAs OHONOTHA ! https://m.edsoo.ru/7t41cc74
) Bo3HHKHOBEHUE U Pa3BUTHUE )KU3HU HA 05 bubnuorexa [IOK
3emiie ) https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 OpranusMbl 1 OKpYX aroILas cpesa ! https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo01iecTBa U SKOJIOTUUECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems bubmmorexa [IOK
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 2.5



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




10 KJIACC ( 1uac)

IHOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka KouT I Jata 00pa3oBaTebHbI

/o Beero POJIbHbIE PaKTH4YeCcKHe u3yuenus pa3o € €

padoThbI padoTbI pecypchl
bu6mmoreka [IOK

1 buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

> [TpakTuueckas pabota Ne 1 «Mcnonap3oBanue 1 05 bubnnoreka [JOK
Pa3JIMYHBIX METOOB MPU U3yUECHUU ' https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY

3 buonoruueckue CUCTEMBbI, MPOIIECCHI U UX 1 bubnunoreka [JOK
H3y4eHue https://m.edsoo.ru/863e6564

4 Xumuueckuii cocraB KiIeTku. Boga u 1 bu6mmoreka [IOK
MUHEPAIbHBIE COJIU https://m.edsoo.ru/863e674e

bubmuorexa [JOK

5 benku. CoctaB u ctpoeHue 6eJIKoB 1 https://m.edsoo.ru/863e6b72
®epMeHThI — OUOJIOTHYECKUE KaTalu3aTOPHI.

6 Jlaboparopnas pabota Ne 1 «3yuenue 1 0.5 bubnnoreka [JOK
KaTaJIMTUYECKON aKTUBHOCTH (PepPMEHTOB (HA ' https://m.edsoo.ru/863e6b72
pUMepe aMHIIA3bl UM KaTanas3bl)»

bu6mmoreka [JOK

7 | Yroesogel Jiamms ! https://m.edso0.ru/8636870

bu6mmoreka [JOK

8 Hyxrienrosbie kuciotst. AT® ! https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUSI KIIETKH. 1 bubnnorexka [JOK
Kiierounas teopus https://m.edsoo.ru/863e6e88
KreTka kak menocTHas xuBasi CHCTEMA.

Crpoenue gyKapHOTquc:I%oﬁ ,e Bubmorexa [IOK
10 ifegg:;}[aK;fT Ei)le)p Hast pabota Ne2 "Usyuenne 1 0.5 https://m.edsoo.ru/863e6ff0
P DACTEHHH, HHUBOTHBIX, https://m.edsoo.ru/863e716¢
rpuOOB 1 OaKTEpHid MO MUKPOCKOTIOM Ha
TFOTOBBIX MUKpOIIpenapaTax U ux onucanue"
11 HexkneTtounsle ¢hOpMbI )KU3HH — BHPYCHI 1 bubnnoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

https://m.edso00.ru/863e7540

12 KonTtponbnas padota mo teme: "OCHOBBI bubmuorexa [JOK
nuTonorun" https://m.edso0.ru/863e766¢

bubmuoreka [JOK

13 OOMEH BelIECTB WK META00IN3M https://m.edsoo.ru/863e7¢98

bu6mmoreka [IOK

14 Porocuntes. XemocuHTes https://m.edsoo.ru/863e7aae

. bu6mmoreka [IOK

15 Ouepreruieckuii 0bmen https://m.edsoo.ru/863e7dc4

16 Buocunres 6enka. Peakuus MaTpuuHOTO bubmmoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796¢

bubmuorexa [JOK

17 Tpanciss — Guocurtes Genka https://m.edsoo.ru/863e796e
JKu3HeHHBIN UK KIETKHU. [leleHre KIeTKu.

Murto3. JIaboparopnast paborta Ne 3 bubnnoreka [JOK

18 «HabmroneHre MuTO3a B KJIIETKAX KOHUYMKA 0,5 https://m.edsoo.ru/863e81b6
KOpEIIKa JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e831e
MUKpOTIpErapaTax»

bu6mmoreka [IOK
19 Dopmbl pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢

N bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOGpa3oBaHue U pa3BUTHE MOJTOBBIX KIIETOK.

71 OmnogotBopenue. JlabopatopHas pabora Ne 4 05 bu6mmoreka [JOK
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ’ https://m.edsoo0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

https://m.edsoo0.ru/863e8436

23 I'eneTnka — Hayka O HaCJIEICTBEHHOCTH U bubnnoreka [JOK
U3MEHUMBOCTH https://m.edso0o.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEIOBAHUS TIPU3HAKOB. bu6mmoreka [JOK
MonorudpuaHoe cKpeluBaHme https://m.edsoo.ru/863e8878

75 Jurubpuanoe ckpeuBanye. 3aKoH bubnuoreka [IOK
HE3aBHUCHUMOT'O HACJICOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4

26 CreruieHHOE HacJIeI0BaHNE MMPU3HAKOB. 0.5 bu6mmorekxa [{JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

JlaGopaTtopHnas pabora Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

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

27 I'eneruka nona. HacnenoBanue npu3HaKkos, 1 bubmuoreka [IOK
CLIEIUICHHEIX C II0JIOM https://m.edso00.ru/863e8c60
H3menunBocTh. HenacnencTeenHas

38 | Heysonme womdmmmonsost sowonmmmooms, | 1 05 bumorexa LIOK

’ ' https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBenHnas n3MEHIHUBOCTb.

9 JlaboparopHas pabota Ne 7. «Ananu3 1 0.5 bubnnoreka [JOK
MYTaIHi y Jpo30(HIIbI HAa TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubmuorexa [JOK

30| Tenetnia senosexa ! https:/m.edso0.ru/863¢8d78
O0o06mienue mo teme «HaciencTBeHHOCTh U

31 W3MEHUYUBOCTb OpraHu3MoB». KoHTpobHas 1
pabora.

32 Ceneknus Kak HayKa M IIpoLece 1 bubmmorexa IJOK

https://m.edso0.1u/863e¢9214
33| wamonm, Beoresonoms sk owsee |1 Buawoterca LIOK
) https://m.edso0.1u/863e¢9214
MIPOU3BOJICTBA.

34 HroroBas koHTponbHas padoTta 3a kypc 10 |
Kjacca

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

10 KJIACC (2uaca)

KoanuecTBo 4acoB

Ne ara JJIeKTPOHHBbIE LU (PPOBHIE
n/n Tewa ypoka Bcero Kontpoakskie | lipakruieckne f/llsyqeﬂnﬂ oﬁpasol:;aTenbnllile(b[?ecypcu
padoThI padoThI
bubmuoreka [JOK
1 buoinorus B cucrteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToibl TO3HAHUA JKUBOM TPUPOJIBI.

) [TpakTrueckas padora Ne 1 «Mcmons3oBanue 1 05 bubmuorexa [JOK
Pa3IMYHBIX METO/IOB IIPU U3YUEHUHU ’ https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY

. bubnuorexa [JOK

3 JKuBbl€ CHCTEMBI 1 UX CBOMCTBA 1 https://m.e dS(I)_E).ru 18636564

4 YpoBHEBasi OpraHu3alys KUBBIX CUCTEM 1 Bubmorexa IIOK

https://m.edsoo.ru/863e6564

5 BxoiHOM KOHTPOJIBbHBIH cpe3 1 1

HcTopust OTKpBHITHS U U3YYEHUS KIETKU.
Kinerounas teopusi. MeToasl MOJIEKYIAPHOI
U KJIeTouHOM Omosoruun. [IpakTuueckas
6 pabora «3yueHne MeTo0B KIETOUYHOM 1 0.5 Bubmorexa IIOK
’ https://m.edsoo.ru/863e674e
6uonoruu (xpomarorpadus, snexrpodopes,
T depeHraIbHOe HEHTpU(YyTUpOBaHHUE,
ITLIP)»

7 XUMUYECKUN COCTaB KIETKU 1 Eubmorexa IIOK

https://m.edsoo.ru/863e674e

g MuHepanbHbIe BElIeCTBa KJIETKH, UX ] Bu6mmorexa [JOK

Ouonoruyeckas poib https://m.edsoo.ru/863e674¢

9 Bopa u ee ponb B KU3HEEATENbHOCTH KIETKU 1 bubmorexa HOK

https://m.edsoo.ru/863e674¢

10 Opranuyeckue BelecTBa KJIETKU — YIJIEBObI 1 bubmorexa HOK

https://m.edsoo0.ru/863e6870

11 Oprannueckue BEeUIeCTBa KIETKU — JIUIUIbI 1 Eubmiorexa LIOK

https://m.edso0.1ru/863e6870

12 Opranndeckue BENecTBa KJISTKH — OCIKH. 1 0,5 bu6mmorekxa [{JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

JlaGopaTtopHnas pabora «O0HapykeHHue OEIKOB
C TIOMOIIIbIO KQY€CTBEHHBIX PEAKITHIN)

https://m.edso00.ru/863e6b72

DepMeHThI — OMOJIOTHYECKUE KaTalTu3aTOPHI.
JlaGopaTtophnas pabora Ne 1 «M3yuenue

bu6mmoreka [IOK

13 KaTaJIMTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha 0.5 https://m.edsoo.ru/863e6b72
pUMepe aMHJIa3bl UM KaTanas3bl)»
bu6mmoreka [IOK
14 Hyxnennosslie kucnorsl. IHK 1 PHK hitps://m.edsoo.ru/863e6d5¢
bubmuoreka [JOK
15 AT® u apyrue opraHM4ecKre BEUIECTBa. hitps://m.edsoo.ru/863e6d5¢
16 3aueTHO — 00OOMIAOIINN YPOK HA TEMY
«XHUMHYECKask OpraHU3aIUs KJICTKH
17 Crpoenue knetku. Knerounas MmemOpaHa. Egggﬁe@ﬁﬁgﬁ/g 63e6££0
sAnpo. https://m.edsoo.ru/863e716¢
Crpoenue knetku. Lluromnasma. Kinerounslii bubnuoreka [IOK
18 1eHTp. Pu6ocomsl. https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
CrpoeHne kneTku. DHI0IIIa3MaTHYECKast BuGmmorexa IOK
19 ceTb. Kommmiexc I'onsmxu, JIN30COMEL. https://m.eds00.ru/863e6£f0
Krerounbie BKtoueHUS. https://m.edsoo.ru/863e716¢
Crpoenue kietku. Mutoxonapu. [ImacTusl. bubnuoteka [JOK
20 OpFaHOI/IHBI JBWKCHUS. https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
CX0ZCcTBO M pa3ianyus B CTPOCHUE Butmorexa LIOK
1 MPOKAPUOTUYECKUX M YKAPUOTHUECKUX https://m.eds00.ru/863¢6ff0
KJICTOK. https://m.edsoo.ru/863e716¢
CX0/1cTBO U pa3inyuue B CTPOCHUHU KIIETOK
pacTeHwHid, )KUBOTHBIX U TPUOOB. Bu6miorexa [OK
22 Ta6onaTopias baGoTa« M3vaeHme crpoeHis 0,5 https://m.edsoo.ru/863e6ff0
patopHai p «vsyH p https://m.edsoo.ru/863e716¢
JYKapUOTHYECKHUX KIETOK)
23 Hexknerounsie ¢GopMbl )KMU3HH — BUPYCHI bubnuoreka [IOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso00.ru/863e7540

KoHnTtponbHas paborta o Teme

24
« Knerka — cTpykTypHasi e IMHUIIA 5KUBOT0Y.
25 OOMEH BelIECTB WK META00IN3M Eggg?lﬁeezasg)orﬁm 63¢7c08
26 DHepreTudeckuii OOMEH B KIIETKE. bubnnorexka HOK
https://m.edsoo.ru/863e7aae
27 [Iutanue KIETKHU. bubnmoreka [JOK
https://m.edsoo.ru/863e7dc4
78 [Tnactuyeckuii oOMeH. DoTOCHHTE3. bubmuorexa [JOK
https://m.edsoo.ru/863e7aae
29 XeMOCHHTE3 bubnuorexa [JOK
https://m.edsoo.ru/863e7aae
I'enernueckuit koa. Tpanckpunmus. CunTes BuGmmotexa LIOK
30 Genka B kiterke. Tpanciuus https://m.edsoo.ru/863e796e
Perynsmus TpaHCKPUTIITMK U TPAHCIISIIUU B Butmorexa LIOK
3 KICTKE 1 OpTaHH3ME. https://m.edsoo.ru/863e796e
IIpaxtukym « Pemenue 3amay Ha
32 TEHETUYCCKUN KOJT 1 OMOCHHTE3 Oenkay
[IpakTukym « Pemenue 3agau Ha
33 reHeTHYEeCKHil KOJl ¥ OMOCHHTE3 Oelkay
3aueTHO — 0000IaIUK YPOK Ha
34 TeMy«OOMEH BEIIEeCTB ¥ DHEPTHH B KIIETKE
JKu3HEeHHBIN IUKIT KIETKH. bubmuorexa [JOK
35 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
Murto3. Amuro3s. JlaboparopHast padora Ne 3 Bu6muorexa [TOK
36 «Habmronenne MuTo3a B KJIeTKax KOHYHUKa 0,5 https://m.edsoo.ru/863e81b6

KOpEIIIKa JIyKa Ha TOTOBBIX

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

MUKpOIIpenaparax»

37 Meiio3 bubnmoreka [JOK
https://m.edsoo.ru/863e7f4a
DopMBI pa3MHOXKEHUS OpraHu3MoB. becnosioe bubmuoreka [IOK
38 Pa3MHOXEHHE. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
Dopmbl pa3MHOKEHHST opranu3MoB. [losoBoe bubmuorexa [JOK
39 Pa3MHOKEHHUE https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK
40 Jlaboparopnas pabota Ne 4 «M3yuenue 0.5 bubnnoreka [JOK
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX ’ https://m.edsoo.ru/863e81b6
MUKpOTIpenaparax»
A1 Or1010TBOPEHHE. bubnnoreka [JOK
https://m.edsoo.ru/863e8436
OnTOreHe3 — MHANBUAYAIBHOE Pa3BUTHE Bubmorexa LIOK
42| opranusmos. hitps://m.eds00.ru/863¢8436
NuauBuayanbHOE pa3BUTHE. BuGmmotexa LIOK
43 OMOpHOHANBHEI EPHOA. https://m.edsoo.ru/863e8436
NuauBuayanbHOE pa3BUTHE. Bubmorexa LIOK
4 | TocramGpronarHelii nepHox. https://m.eds00.ru/863e8436
KonTtponbHast padora o Teme «Pa3mMHOKeHHE
45 Y MHIUBHUIYAJIbHOE PA3BUTHE»
Hcropust pa3BUTHS TEHETUKH. Butmiorexa [IOK
46 I'nbpunonorueckuit MeTox. https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACTIETOBaHUSI. Bubmorexa [IOK
41 Monornbpuatoe ckpemuBatue. https://m.edsoo.ru/863e8878
48 Vpok — npaktukym « I u Il 3akons1 Menaens.



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

Pemenue 3agau»

49

MHOX€eCTBEHHbIE aJlJIeIU. AHATU3UPYIOLIEe
CKpeIlMBaHUE.

50

JuruOpunHoe ckpenuBaHue. 3aK0OH
HE3aBHCHUMOTO HACIIeJIOBAHUS MTPU3HAKOB.

bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

51

52

53

54

IIpakTuKyMBI 10 PELICHUIO 3a]1a4 HA
JUTHOpUIHOE CKpeIlMBaHKe, Ha
AHAIN3UPYIOLIEE CKPEIINBAHKE.

[TpakTUKyMBI TIO PELIEHUIO 3a/1a4 Ha
JUTHOPUIHOE CKpEIIMBaHUE, Ha
aHaJIM3UPYIOIIEe CKPEIIMBaHUE.

CI.[GHJ'ICHHOG HaCJICOJOBaHUC. .XpOMOCOMHaH
TCOPUA HACIICACTBCHHOCTH.

B3anmopeiicTBrue HealelIbHbIX TEHOB.
[uronnazmarnyueckast (HEXpOMOCOMHas)
HaCJIEICTBEHHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

55

56

[IpakTHKyM MO pelIeHuro 3a1a4 Ha
B3aUMOJICHCTBUE HEAJUIEIBHBIX T€HOB

J'enetnueckoe OIIPCACIICHUC 110J1a.
HaCJ'ICI[OBaHI/IC, CICIIJIICHHOC C ITOJIOM.

bubmuorexa [JOK
https://m.edsoo0.ru/863e8c60

57

58

JIpakTHKyMBbI IO PEIICHUIO 33724 Ha
CLEIJIEHHOE HACJIEJOBAHNE T€HOB U
HACJIEJOBAHUE, CLEIJIEHHOE C MOJIOM.

N3menunBocTh. Moaudukamontas

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

HU3MCHYHNBOCTB.

JlaboparopHuas pabota « M3yueHnue
MOIM(PUKAIMOHHON U3MEHIMBOCTH Y

59 PaCTEeHU,[TOCTPOCHNE BapHALIMOHHBIX PSJIOB 1
Y KPUBON»
HacneacrBennas u3smMeH4YMBOCTh. Bujib
60 mytauuu. [Ipuunnel myranuu. ComaTuueckue bubnnorexa [JOK
¥l TeHEPaTHBHbIC MYTAINH. https://m.edsoo.ru/863e8efe
KonTponbnas pabota no reme « OCHOBBI
61 TEHETHKUY
Meroabl HacIeI0BaHUS T€HETUKHU
62 yenoBeka.. I Ipaktuueckas padora 05 bubnnorexa [HOK
~ 4 .
«CocTaBJIeHUEe M aHAJIN3 POIOCITIOBHOM https://m.edsoo.ru/863e8d78
['eneruka u 310poBwe. [Ipobaembl
63 . 6p P bubmuorexa [JOK
TCHCTHHCCKOM DE3OTACHOCTH https://m.edsoo.ru/863e8d78
['eneTuka - TeopeTuyeckas OCHOBA CEJIEKIUU.
64 CenekIusi U €€ METOJIbI
65 MeToibl CeNneKIun pacTeHHI
MeTo/Ibl CeNeKIUH JKUBOTHBIX H
66 MUKPOOPTaHU3MOB
67 buoTtexHoorus Kak oTpaciib MpOU3BOJICTBA.

68

HtoroBast koHTpoJIbHAs paboTa




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 63 6 5
11 KIIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
ara undposbie
Nen/m Tema ypoka Kontposbubie | IlpakTuueckue A op
Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOIHS M METOJIBI €€ U3YUCHUS 1 brbmorexa HOK
t A v https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacraBieHuii 00 | bubnnoreka [JOK
SBOJIOIIAN https://m.edsoo.ru/863e9570
bu6mmoreka [JOK
M 1
3 HKPOSBOIIONHA https://m.edsoo.ru/863e9cle
[Tomynsitiust Kak 3JIeMEeHTapHask eUHUIIA
4 BHJIa U HBOIOIMU. JlabopaTtopHas paboTa 1 0.5 bubnuotexa [JOK
Ne 1 «CpaBHeHue BUAOB IO ' https://m.edso0.ru/863e¢99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBuoKy1iye cuibl (371eMeHTapHbIe 1 bubnuorexa [IOK
(haKTOpBI) IBOTIOIIUN https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
E i 1
6 CTECTBEHHIi OTOOP M ero opME! https://m.edsoo.ru/863e9ed0
7 PesynbTars! 3Bomtonuu: | 0.5 bubnuorexa [IOK

IpUCIOCOOICHHOCTh OPTaHU3MOB U

https://m.edsoo.ru/863e9fde



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

BU000pazoBanue. JlaboparopHas pabora
Ne 2 «Onucanue npucrnocob6IeHHOCTH
OpraHusMa M €€ OTHOCHUTEIILHOTO
XapakTepa

8 Hamnpagnenus u myTu Makpo3BOJIIOIIUT bubmmorexa [IOK
https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOIIONINH
10 Ucrtopus xxu3nu Ha 3emiie 1 METObI €€
W3y4YeHUs
1 I'unoressl NPOUCX0XKACHUS )KU3HUA HA bubnuorexa [JOK
3emie https://m.edsoo.ru/863ea5ab
12 PazButue xxu3Hu Ha 3emMIie 1o Ipam U bubnunoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOLUN
PacCTUTENBHOTO U JKUBOTHOT'O MHUpA. Bu6mrorexa LOK
13 [IpakTrueckast padora Ne 1 «I/I3zﬂleHHe 0.5 hitps-//m.cdsoo.r/863ca8be
MCKOITAeMBbIX OCTATKOB PaCTEHUM U
JKUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnorexa [JOK
Mupa https://m.edsoo.ru/863ea48¢e
15 DBOJIOIKS YeTOBEKa (aHTPOIIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBwxyiue cuibl ((hakTopsl) bubnnorexka [JOK
aHTpOIIOr€HEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOIINN YEJIOBEKA
13 YenoBeueckue pacsl U IPUPOJHBIE bubnuorexa [IOK
aJlaITalyy 4€JI0OBEKa https://m.edsoo.ru/863ecaca2
KonTponpHas pabota mo Teme
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emuie»
20 DKOJIOrUs KaK HayKa



https://m.edsoo.ru/863e9c1e
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

Cpenpl OOUTaHUS U SKOJIOTHUECKUE

bubmuoreka [JOK

21 dakTopbl https://m.edsoo.ru/863eafec
Aobuotndeckue daktopsl. JlaboparopHas
pabora Ne 3. «Mopdomorndeckue
” O0COOEHHOCTH PACTEHHI U3 Pa3HbIX MECT 0.5 bubnnorexka HOK
oburtanus». JlabopaTopHas pabora Ne 4. https://m.edsoo.ru/863eb10e
«BnusHME cBeTa Ha POCT U pa3BUTHE
YEpEeHKOB KOJIeyca
bubmuoreka [JOK
= buorieckie paxTopk https://m.edsoo.ru/863eb348
OKOJIOTUYECKUE XapAKTEPUCTUKU
24 nonyssiuuu. [Ipakruueckas padora Ne 2 0.5
«ToIcY€T TIOTHOCTH MOIYJISIUN PA3HBIX
BUJIOB PACTCHHI»
bu6mmoreka [IOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 hitps://m.edsoo.rw/863ebd6a
bu6mmoreka [IOK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) hitps+//m.cdsoo.ru/863ebd6a
OCHOBHBIE TIOKA3aTEIH YIKOCUCTEMBI.
27 Oxonorundeckue nupamuasl. CBoiicTBa bubmmorexa [OK
https://m.edsoo.ru/863eb5fa
skocucreM. Cykneccus
)3 [IpupoaHBIe 5KOCUCTEMBI. AHTPOTIOTCHHBIE
HKOCHUCTEMBI
29 KonTponbHas padota «OCHOBBI 9KOJIOTUN»
30 buocdepa — rmobanbHas sxocucTeMa bubnnoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
a1 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmnoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
YenoseuecTBO B 6buochepe 3emin.
32 CocyiiecTBoBaHN€e NPUPOABI U
4eJ0BEeYeCTBa
33 Hrorosast koHTpOIBHAS paboTa bubnuorexa [JOK



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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5



https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemienuey
* buonorus, 10-11 xnaccwl/ 3axapos B.b., PomanoBa H.U., 3axapora E.T.; mox
penakuueit Kpukcynona E.A., O011ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - yUeOHUK»

JlabopaTopHslil mpakTuKyM. buonorus 6-11 kinacc (yueOHOe 3JIeKTPOHHOE
u3nanue) Pecriybnukanckuii MynbTuUMeana nentp, 2004

[ToaroroBka k EI'D no 6uonoruu. DnekTpoHHoe yueOHoe uznanue. poda.
®duzukon, 2006

buonorus. 10 ki1 O6pa3oBaTenbHbIN KOMIUIEKC (JIEKTPOHHOE YU4EOHOE U3/IaHKE).

®dupma «1C», M3narensckuit nentp «Bentana-I'pady», 2007

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metoauueckoe nocooue/Ilaceunuk B.B., AkiinonepHoe o011ecTBO U31aTEILCTBO
"IIpocsenienune" 1) baryes A.C., I'ynenxoB M.A., EneneBckuit A.I'. buosorusi:
Bonbiiolt cripaBOYHUK J1J1s IIKOJBHUKOB U MOCTYNAMIMX B By3bl. — M.: JIpoda,
2004;

2) ®opcun B.H., CuBornazos B.W. ['oToBuMCS K €IMHOMY rOCyAapCTBEHHOMY

sk3ameny. O0mas 6uomnorus. - M.: JIpoda,2008



3) Koznosa T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 xmaccer:
CnpaBouHoe nocobue. - M.: JIpoda,2002;

4) Jlepuep I'. K. O6mias 6uonorus. [loypounslie TecTsl U 3aaHus. - M:
AxBapuyMm, 1998;

5) [lumenoB A.B., IlumenoBa W.H. buonorus. /lunaktuyeckue MmaTepuabl K
pazneny «Oommas ouonorus». - M.: M3narenscteo HI[ DHAC, 2004;

6) Peoposa JI.B., IIpoxopoBa E.B. AkTrBHBIE POPMBI K1 METOIBI O0YUEHUS

ouonoruu. — M.: IIpoceemienue, 1997

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

http://bio.1september.ru —razera «buonorusy, npuiaoxkeHue K « 1 ceHTsops»
www. Bio.nature.ru-Hay4yHbIe HOBOCTH OHOJIOTHH

www.eidos.ru- Di0c, HEHTP TUCTAHITMOHHOTO 00pa30BaHuUs

www.km.ru| education- yueOHbIe MaTepHaIbl U CI0BapH Ha caiite «Kupumt u

Medonamii»






