MyHunumnaipHoe OF/KETHOE 0011e00pa3oBaTeIbHOE YIPEKACHHUE
«EmenbsHoBCKast cpenHsis 00meo0pa3oBaTenbHas MIKOTIa»
Hwxneropckoro paiiona Pecriyomuku Kpsim

(MBOYVY «EmenbsiHoBckas COLL»)

[Tpunoxxenne Ne 2
k OOIT COO, yTBepXAEHHOM MPUKAZOM
ot 30.08.2023 r. No265

PaGouass nporpamma
y4eOHOTO mpeameTa
«buomorusay
mia 10 — 11 xnaccos
cpemHero oOmiero oopasoBaHus

YposeHb: 6a30BbIi

KomuuectBo yacos 3aron - 136:
B 10 xacce — 68 yacoB (2 4aca B HE/IEIIO),
B 11 knacce — 68 yacoB (2 4aca B HEIIENIO).

JlanHas pabouas nmporpaMma cooTBeTCTBYeT DeepanbHoil 00pa3oBaTeIbHON ITporpaMmme
cpenHero oOmiero oOpa3oBaHUs, YTBEPXKACHHOW NpHUKa3oM MUHUCTEpCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 18.05.2023 Ne 371.

[ToaroroBnena ¢ ucrnoisibzoBanueM «KoHerpykropa pabouux mporpamm» https://www.edsoo.ru/

(ID 2567395)

Cpok peanuzanuu: 2 roga

c.EmenssanoBka, 2023 rox



MHHOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHMH TEOPETHYECKYIO OCHOBY ISl ONPEACTICHHS
MOAXOJIOB K (OPMHUPOBAHUIO COJEPKaHUsA Yy4eOHOTO TpenmeTa «BHOJIOTHS» COCTaBUIIM:
koHentyanbHbeie nojoxeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COJEp KaHUs,
pe3ynbTaToB OOyUEHHUs W TPeOOBAHHWI K YPOBHIO TOJTOTOBKH BBITYCKHHKOB, ITOJIOKCHHS OO0
o0IUX MEsIX M MPUHIUIAX, XapaKTePU3YIONIUX COBPEMECHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmrero obpazoBanust B Poccuiickoit denepaiuiu, a TakxkKe MOJOKEHUS O criennu(puke OMOIOTHH,
e 3HAUYCHWU B TIO3HAHWM JKUBOW MPUPOIBI U OOCCIICUYCHUH CYIIECTBOBAHUS YEIIOBEYCCKOTO
obmectBa. CorjlacHO Ha3BaHHBIM ITOJIOKEHHSIM, OTPEICICHBI OCHOBHBIC (PYHKITUU MPOTPAMMBI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OnoJIOTHH €T MPEACTABICHHUE O IEJIAX, 00 OOIIei cTpaTerun 00y4deHusI,
BOCITUTAHWS W pa3BUTHA OOy4JarOMIMXCsA CpEJACTBAMHU ydeOHOoro mpeaMera «buosorusy,
ompeseNseT 00s3aTeIbHOC TPEIMETHOE COJACpPKAHHWE, €r0 CTPYKTYpPY, paclpeieieHHe T
paszenaM W TeMaM, PEKOMEHJIYeMYIO ITOCJIeIOBATSIbHOCTh MU3YdeHHUs YU4eOHOro maTepuaia
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEIIEHOTO TpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONUXCsl.

B mporpamMe mno Ouosoruu TakKe YUUTHIBAIOTCS TpeOOBaHUS K IUJIAHHUPYEMbBIM
JUYHOCTHBIM, METaNpeIMETHBIM U MPEAMETHBIM pe3ylbTaraM o00ydeHHs B (QOpMHUPOBAHUU
OCHOBHBIX BHJIOB y4€0OHO-TI03HABATEIHLHOM NIEATEILHOCTH/YIECOHBIX NEUCTBUI 00yJaIOMUXCS 110
OCBOECHHIO COJIEP:KaHUs OMOJIOTHYECKOro 00pa3oBaHMUsl.

B mporpamme mo Gumosorum (10—11 kmaccel, 6a30BbIii YpOBEHB) pEATM30BaH IPHHIIUIT
MIPEEeMCTBEHHOCTH B M3y4eHUM OWOJOTuHM, Onarogaps uYeMy B HEH MpOoCMaTpUBAETCs
HAINpaBJICHHOCTh HA Pa3BUTUE 3HAHUM, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSA, IICHHOCTHBIX OPHEHTAlMi  JUYHOCTH, HSKOJOTMYECKOTO  MBIILICHUS,
MPEJICTAaBICHU O 370pOBOM oOpa3e KH3HU M OEpeHbIM OTHOUICHHEM K OKpYXalomlei
npupoaHoit cpene. IloaToMy Hapsany ¢ u3ydeHHeM OOIIEOMOJIOTMYECKUX TEOpHil, a TaKke
3HAHWUN O CTPOEHUU JKUBBIX CUCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOUIUX B HUX
MPOLIECCOB B TMporpamMMme MO OHWOJOTHH YAEJICHO BHHMAaHHE HCIOJIb30BAHUIO TMOTYYEHHBIX
3HAHWUI B IOBCETHEBHOM KM3HU ISl PEIICHUS MPUKIIAHBIX 3a/1a4, B TOM YHCIE: MPOQUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIEBaHUN  YEIOBEKAa, MEIUKO-TeHETHYECKOTO0  KOHCYJIbTUPOBAHMUS,
000CHOBAaHHS IKOJIOTUYECKH IIETIECO00Pa3HOTO TMOBEIEHUS B OKpY)KArolleld MPHUPOJHON cpere,
aHallM3a BIMSHHUS XO3SMCTBEHHOUM JESTENbHOCTH 4YENOBEKa Ha COCTOSIHHE TPUPOTHBIX U

HCKYCCTBCHHBIX 3KOCHUCTCM. Ycunenue BHUMaHHUS K HpHKHaI[HOﬁ HaIllpaBJICHHOCTU y‘IC6HOF0
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npenMera «bHONOTHS TPOJAUKTOBAHO HEOOXOIUMOCTBIO 00CCIICUCHHS YCIOBUHN UTSl PEIICHUS
OJIHOM M3 aKTyaJIbHBIX 33]1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPAs Mpernoaraet
dbopMupoBaHHe y OOYJArOIIMXCS CIIOCOOHOCTH aJanTHUPOBATHCS K WM3MEHEHHSM JHUHAMHUYHO
Pa3BHBAIOIICTOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHEe cpenHero ooOuiero oOpa3oBaHus 3aHMMaeT BakHOe MecTo. OHa
obecrieunBacT (OPMUPOBAHHWE Yy OOYYAIONMIMXCS MPEICTABICHHA O HAyJYHOH KapTUHE MUpAa,
pacmupsieT 1 00001IaeT 3HAHUS O KUBOU MPUPOJC, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOU
OpraHW3alliil W DBOJIIOIHH, CO3MaéT YCIOBHS JUIS: IO3HAHUS 3aKOHOB >KMBOW TIPHPOIBI,
dbopmupoBaHus (yHKIIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3JI0pPOBOTO U 0O€30macHOTO oOpasza
YKU3HHU, IKOJIOTHIESCKOTO MBIIIJICHUS, [IECHHOCTHOTO OTHOIICHUS K )KHBOW TIPUPOJIC U YCIIOBEKY.

Bonpiioe 3HaueHWe OWOJIOTHS WMEET TakXKe JUIS PENICHHWS BOCHUTATEIBHBIX U
Pa3BUBAIOIINX 33/1a4 CPeTHEro ooIero oopa3oBaHus, colUamu3auu ooyJaronuxcs. M3yuenue
OHMOJIOTHH oOecrieunBaeT YCIOBHS TUTS (dbopMHUpOBaHHS HWHTEIUICKTYaTbHBIX,
KOMMYHHKAITHOHHBIX W HWH(POPMAITMOHHBIX HABBIKOB, SCTCTHUECKON KYIBTYpPHI, CIIOCOOCTBYET
WHTETPAIUN OMOJIOTMYCCKUX 3HAHWUU C MPEJCTABICHUSIMH W3 APYTUX YIeOHBIX IMPEJIMETOB, B
JaCTHOCTH, (PU3NKH, XUMHH U reorpaduu. HazBaHHBIC IMOOXKEHHS O MPpeTHA3HAYCHHH Y4eOHOTO
npenMera «buonorus» CcoOCTaBMIM OCHOBY [UIsl OMNpeAeNeHHs MOAXOAO0B K OTOOpY |
CTPYKTYPHUPOBAHHUIO €TO COAEP KaHUSL, TPEICTABICHHOTO B IpOrpaMMe 10 OUOJIOTHH.

OT60p conepkanus yueOHOTO npeamera «bronorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UILUN KYJIbTYpPOCOOOPa3HOrO MOJX0/a, B COOTBETCTBHHM C KOTOPHIM OOYYAIOIIUECs TOJIKHBI
OCBOWTH 3HAHUS U YMEHHsI, 3HaUYUMbIe U1 (OopMHUpOBaHUS OOIIEH KYJIbTYpbl, OIPEICIIAIONINe
aJIecKBaTHOE TIOBEJICHHE YeJOBEKa B OKpPYXKAWOIIEeW NpUpPOIHOIM cpele, BocTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTUYECKOHN nesTenbHOoCTH. Oco00e MEeCTO B ATOM CHUCTEME 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJEpXkKaHHsS, KOTOpble CIy)XaT OCHOBOM i (opmupoBaHUs
MPEJICTAaBJICHU O COBPEMEHHOW €CTeCTBEHHO-HaydyHOH KapTMHE MHUpa M IEHHOCTHBIX
OpHUEHTAIMIX JIMYHOCTHU, CIIOCOOCTBYIOIIUX T'YMaHU3alMU OUOJIOTHYECKOTO 00Pa30BaHMUsL.

CTpykTypupoBaHHE COJEpKaHUs y4yeOHOro Marepuaja B MpOorpaMMe IO OHOJOTHH
OCYILIECTBJIEHO C Y4€TOM MPUOPUTETHOTO 3HAUEHHS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTAX
KUBOM TPUPOJIBI, O €€ YpOBHEBOW OpraHM3alid W SBOJIONHMH. B COOTBETCTBUM C JTUM B
CTpYKType ydeOHoro npeamMera «buonorus» BbIAENEHBI CIEAYIONIUE COAEpKAaTeIbHbIC JINHUU:
«buonorus xak Hayka. MeTopl Hay4HOTO Mo3HaHU», «KileTka kak OMoJIoTHYEcKas CHCTeMay,
«Opranusm Kak Ononorudeckasi cucreMay, «CrucremMa U1 MHOTooOpazue OpraHuuecKoro Mupay,

«3BOJ’IIOI_[I/I$I JKHUBOH IprupoabD», «DKOCHCTEMBI U MNpucymuec MM 3aKOHOMCPHOCTU.



Lenp wm3ydenus: ydeOHOTO mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
o0OyJaromuMucs 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpraHM3allii >KUBBIX CHCTEM
Pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUI B
OTHOIICHUH 0OBEKTOB )KUBOW TIPUPOJIBI M PEIICHUS PA3IMIHBIX KU3HCHHBIX TIPOOJIEM.

Joctmxenue 1enu u3ydeHuss ydeOHoro mnpenmera «buosnorus» Ha 0a30BOM ypOBHE
o0ecrieynBaeTcsl PeICHNEM CIIeIYIOIUX 3ajay:

OCBOEHHE OOY4YaIOIMMUCA CHCTEMbl 3HAHUH O OHOJIOTHYECKUX TEOPUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBUiaX, CIYKallUX OCHOBOW g (HOpMHpOBaHUS
MIPEJICTAaBICHU O EeCTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaxX Hay4dHOro IO3HaHUS,
CTPOEHUHM, MHOTOOOpa3sMud U OCOOCHHOCTSAX MUBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHH3alluH,
BBIJIAIOIIUXCSI OTKPBITUSIX U COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

(dbopMupoBaHre y OOy4aroOIIMXCS IMO3HABaTENbHBIX, WHTEUIEKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHAINM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
WJIeH ¥ TIOJIX0JI0B K M3yUYEHHIO JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHHU3aINY;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOuieil KyabTypbl, (QYHKIHOHAIBHONW TI'PaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OIIEHWBATH SBJICHUS OKPYXAIOIIET0 MUpA JKUBOW MPUPOJIBI HA
OCHOBAHUU 3HAHUH U OMBITA, OJYYSHHBIX IPH U3yYECHUH OHUOJIOTHH;

dbopmMupoBaHHEe y OOYy4aIOUIUXCS YMEHHMM WJUTIOCTPUPOBATH 3HAYCHHE OHOJIOTHUECKHX
3HAHUW B TPAKTUYECKON JESATENbHOCTH YeNIOBEKa, Pa3BUTUM COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTUH ¥ arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTM B BO3MOXKHOCTHU MO3HAHUS YEJIOBEKOM >KHBOM NPUPOIDI,
HE00X0IMMOCTH OEpEeKHOTO OTHOLICHHS K HEel, COOMI0ICHUS] STUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEe0BAHMIA;

OCO3HAHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHWM ISl TOBBIIICHHUS] YPOBHSI 3KOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHUU B TIOBCEJHEBHOW KHM3HU JUIS OLICHKH
MOCJIEJICTBUI CBOEW MAEATETLHOCTH IO OTHOUICHHIO K OKpYXKarollel cpene, COOCTBEHHOMY
3I0pOBbIO, 000CHOBaHKE U COOIOIEHUE Mep MTPODUIAKTUKY 3a00JIeBaHUM.

B cucreme cpennero obuiero obpasobanus «buonorusy, uzydaemas Ha 6a30BOM ypOBHE,
SABIIIETCS 00s3aTebHBIM YYEOHBIM MPEAMETOM, BXOISAIIUM B COCTaB MPEAMETHON 00IacTH
«EcTecTBeHHO-HAYUHBIE TPEAMETHD.

Jlnst u3ydeHus 6uosioruu Ha 6a30BOM YpOBHE CpeAHEro oOlIiero oopa3oBaHMsi OTBOAUTCS

136 gacoB: B 10 kiacce — 68 4acoB (2 yaca B Henenmo), B 11 kinacce — 68 yaca (2 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, QWIOCO(PHEH, ITHKOW, ICTETUKOH W mpaBoM. Pois Ouosiornn B
(hopMHUpPOBAaHUH COBPEMEHHOM HaydyHOU KapTUHbI Mupa. CucTeMa OMOJIOrHYEeCKUX HayK.

MeTo1bl TO3HAHUS KUBOM NMPHUPOAbI (HaOt0IeHUE, SKCIIEPUMEHT, ONHUCAaHUE, U3MEpPEHHE,
KJIacCU(pUKaIusi, MOJIETUPOBAHUE, CTATUCTHUECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon n @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NpaKkTHYecKue padoThI:

[IpakTnueckass padora Ne 1. «Mcnosib30BaHME pa3IUYHBIX METOJOB MPU H3YYECHUH
OMOJIOTHYECKUX 00BEKTOB.

Tema 2. ’KuBble cCTEeMbI 1 MX OPTraHU3ALMSI.

JKuBwie cuctembl (OMOCHMCTEMBI) KaK TMpeAMET U3y4YeHHs Ouoioruu. OTIUYHe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OumocucreM U HUX pa3HooOpazue. YPOBHM OpraHu3ali OHOCHUCTEM:
MOJICKYJSIPHBIA,  KJICTOYHbIM,  TKAHEBBIM,  OPraHU3MEHHBIM,  MOMYJIALMOHHO-BHUI0BOM,
AKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuipl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY», «YPOBHH OpPraHU3aIMU >KUBOMN
MIPUPOJIBI».

O6opynosanue: moaens Mojekyasl JTHK.

Tema 3. XuMHUYeCKHUIi COCTAB M CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KIETKH.  XUMHYECKUE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3J€MEHTHI. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@yHKIMU BOJbI M MHUHEpaIbHBIX BellecTB B KieTke. [logaepikaHne OCMOTHYECKOTO
OamaHca.

benku. CoctaB u ctpoeHue 6enkoB. AMHHOKHCIOTH — MOHOMEpHI 0enkoB. HesamennMblie
U 3aMEHHMMbIE aMUHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIEKYNbI (TIEpBUYHAs, BTOpUYHAs, TPETUYHAS M UYETBEPTHYHAS CTPYKTypa). XUMHUYECKUE

cBoiicTBa OenkoB. bronoruueckue QyHKIuU OETKOB.



®epmeHTbl — OHoJoruueckue karaiau3atopbl. CTpoeHue QepMmeHTa: aKTUBHBIA LIEHT,
cyocrpatnas  crnemuduuHocte.  Kodepmentsl. Buramunel.  Ominums — ¢GepMeHTOB  OT
HEOPraHUYECKUX KaTalu3aToOPOB.

YrieBoapl: MOHOCaXapu bl (TIFOK03a, prbo3a 1 JIe30KCHpu003a), qucaxapuisl (caxaposa,
JAKT03a) W TOJHcaxapuisl (Kpaxman, TIHWKOTEH, IeJUT0n03a). buonornveckne (yHKIUU
YTJIEBO/IOB.

Jlumuapl:  Tpurnunepuasl, Gocomunuapl, crepouabl. [uapoduibHO-THIPODOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuu aunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB U JUMHAOB Kak
HCTOYHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢yuknuun JAHK. Crtpoenne m ¢pynkuuu PHK. Bugst PHK. AT®: ctpoenue u
GyHKIMH.

[uronorua — Hayka o kiuerke. Kinerounas teopust — nmpumep B3aMMOJEHUCTBUS HJEH H
(hakTOB B HAYYHOM MMO3HAHUHU. MeTO/Ibl U3y4EeHUsI KIETKH.

Krnetka kak nenocrHas xuBas cucrema. OOuiue npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHast
MemOpana, moJiekyibl JIHK kak renernueckuii anmapar, cucreMa CUHTe3a Oerka.

Tunel KkieTok: »3ykapuoThyeckas U mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHS
MPOKapUOTHIECKOM KieTkH. KieTounas ctenka 6akrepuii. CTpoeHHE SYKapUOTHIECKOUN KIICTKH.
OCHOBHBIE OTIINYHS PACTUTEIBHOH, )KUBOTHOU 1 TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX (PYHKIHUU.
[Inazmatnueckass memOpana, e€ cBoiictBa u ¢yHkuuu. [lurommasma u e€ oOpraHoujbl.
OnnomemOpannbie opraHou bl kietku: DIIC, ammapar ['omasmku, muzocomsl. [lomyaBToHOMHBIC
OpraHou/bl KJIETKU: MUTOXOHApPHUHM, IutacTuiabl. IIpomcxoxneHue MHUTOXOHIPUN M IUIACTHI.
Buner nnactun. HememOpanHbie opraHOU bl KJIIETKU: PUOOCOMBI, KIIETOUHBINA LEHTP, LIEHTPUOJIH,
pecHUYKHU, KryTuku. OyHKIMM OpraHOMI0B KIETKHU. BKiltoueHus.

SAnpo — perynstopHslil neHTp KieTku. CTpoeHue saapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos, /x. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHMHYECKHUX DJIEMEHTOB B HEKHBOW  IPHUPOJIEY,
«Pacrpenenenre XMMUYECKUX JIEMEHTOB B KUBOU MTPUPOAE».

Tabnuue! u cxemsl: «Ileproandeckas Tabnuna XMMUYECKUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIBbl BOJb», «brocunTes Genkay, «CtpoeHue Monekyinsl Oenka», «CtpoeHue pepmenTay,
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«Hyxneunossie kucnotel. JJTHK», «Ctpoenne moinekynsl AT®D», «Ctpoenue 3ykapuoTHUECKOM
KIeTkn», «CTpOoeHHME J>KMBOTHOW KIETKW», «CTpOEHHE pacTUTENIbHON KieTku», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOEHHE Apa KIETKN», «YTIEBOAB, «JIUNIbI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOPYIOBaHWE MIJiA MPOBEACHHS HAOIIOICHUH,
M3MEPEHUH, HKCIIEPHUMEHTOB, MHUKPOIIPETapaThl PACTUTEIbHBIX, KUBOTHBIX U OaKTEPHAIBHBIX
KJIETOK.

JlabopaTopHble M NpaKTHYeCKHEe Pa0doThI:

JlabopatopHast pabota Ne 1. «M3ydeHue KaTaIMTHYECKON aKTUBHOCTH (epMeHTOB (Ha
MpUMepe aMIIIa3bl WK KaTaiaas3bl)».

Jlabopatopnast pabota Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUM, KUBOTHBIX WU
OaxkTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OIHCAHHUEY.

Tema 4. ’KusHeaesiTeJbHOCTh KIE€TKH.

O6men BemiecTB, WM MeTaboyiu3M. AccuMuisinus (IUIaCTHYECKHM OOMeH) |
TUCCUMMJIIALUS (PHEpreTuuecKuii 0OMeH) — JIBe CTOPOHBI €AMHOT0 Mpolecca Merabonnizma. Posb
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPIUU B IOHUMaHUU MeTaboIu3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepMeHTOB B 00MeHE
BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3bl (QoTtocuHTe3a. Peaknum ¢oTtocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3A IS KU3HHU Ha 3emuie. BiustHue yciaoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIICHHS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

DHepretuyeckuii oOMeH B  KieTke. PacmienyieHue  BeHIECTB,  BBIICICHHE U
aKKyMYyJIUPOBAaHHUE SHEPTUHU B KIIETKE. DTallbl S3HepreTuyeckoro oomena. ['nukonus. bpoxkenue u
ero BuAbl. KucimopogHoe okucieHHe, WIM KIeTOYyHOe JAbixaHue. OKuciaureabHoe
dhochopummpoBanue. DPGHEKTHBHOCTh YIHEPrEeTUIECKOTO OOMEHA.

Peakiun matpuunoro cuHTe3a. ['eHetmueckas wuHpopmamms u JHK. Peamuzamms
reHeTuYecKoi MHpopMany B KiIeTke. ['eHeTH4eckuid KoJl M ero cBoicTBa. TpaHCKpUIIUS —
Matpuunblii cunte3 PHK. Tpaucnsius — 6nocunte3 6enka. Dtamnbl TpaHcusuud. KoauposaHue
aMHHOKHUCIOT. Ponb pubocoM B OruocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupycbl. Mctopust otkpeitusi BupycoB (. W.
WBanoBckHit). OCOOEHHOCTH CTPOSHMS U KU3HEHHOTO IMKIJIa BUpYycoB. baktepuodaru. bonesnu
pacTeHHid, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaEMbIC BHpycaMu. Bupyc ummyHoaeduinra yeroBexka
(BUY) — Boz6oymurens CIIMJa. OOparHas TpaHCKpUIIMs, peBepTasa M HHTErpasa.

[Ipo¢unakTuka pacnpocTpaHeHHs: BUPYCHBIX 3a00J1€BaHUH.



JdemoHcTpaumuu:

[Hoptpetsl: H. K. Konsuos, JI. M. UBanoBckui, K. A. Tumupsizes.

Tabmumer  w cxembl: «Tumbl  muTaHusy, «Mertabomuzm»,  «MUTOXOHAPHUS,
«QHepreTuyeckuii ooOMeny, «Xmoporacty, «Porocunred», «Ctpoenne JHK», «Ctpoenue u
¢byHkumonupoBanue reHa», «CuHre3  Oenmka», «l'eHeTmueckwii  Kom», «Bupych,
«bakrepuoparn», «Crpoenne wu sxu3HeHHbIH nwmkn Bupyca CIIM/la, OGakrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammukanun «Yasoenue IHK u tpanckpunumsy, «buocunres
6enka», «CTpoeHHe KIeTKn», MoAenb cTpykTypsl JJHK.

Tema 5. PasMHoO:KeHHe U MHIMBUAYAJbHOE Pa3BUTHE OPTaHNU3MOB.

KneTounslil nukia, winm KM3HEHHBIM LMK KieTku. MHtepdasza um murtos. Ilponeccsl,
npotekamomue B uHTepdaze. Perumkanus — peaxnuss marpuydoro cunresa [IHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTUIl. JIMIUIOWTHBIN W TarJOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuasl. [{uTomorndyeckue OCHOBBI Pa3MHOKEHUSI U UHAWBUIYATHHOTO Pa3BUTHS
OpraHNU3MOB.

Henenue xnetkn — muTo3. Cragum muto3a. Ilpouecchl, MpOUCXOASNIME HA Pa3HBIX
CTaAMSIX MUTO3a. BHOIOrn4ecKuil CMBICII MUTO3a.

[Iporpammupyemast rudesb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHSI OpraHM3MOB: Oecronoe U mojoBoe. Buasl  Gecrosnoro
Pa3MHOXKEHHUsI: JIeJIeHHE HaJlBO€, TIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €r0 3HAYEHHE IS
CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €TO OTINYHS OT OECIOJIOrO.

Meiio3. Cranguu menosa. Ilporeccel, npoucxoasdimue Ha ctagusax Meios3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI U 3HaU€HHUE Meo3a.

I'amerorenes — mporiecc 0O0pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BEIE jKeTe3bl:
CEMEHHHUKHU M sSUYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — raMeT (crepMaTo3ouf,
SilIeKJIeTKa) — crhepMatoreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SIMIIEKIETOK U
cnepMaro3onioB. OmionoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DOMOpPHOHAIbHOE paszBUTHE (dMOpHOTEHE3).
Ortanbel AMOPHUOHATBHOTO PAa3BUTHSI Y TO3BOHOYHBIX JKHUBOTHBIX: APOOJICHHE, TacTpyJslus,
opranorenes. [loctamOpruoHanbHOe pa3BuTHe. THIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: MPIMOE,
HenpsiMoe (JTMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE

BBI3bIBATH BpO)KIIéHHBIC YPOACTBA.



Poct u pa3zBurue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaUU
pPa3BUTHSL

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/[BOItHOE OIUIOIOTBOpEHHUE Y
LBETKOBBIX pPAacTeHUI», «BereratmBHOe pa3sMHOXKEHHE pacTeHUi», «/leneHue  KiIeTku
Oaktepuit», «CTpoeHHEe TOJOBBIX KIETOK», «CTpoeHue XpOMOCOMEBDY, «KIIeTOUHBIN UKD,
«Permmukanua [IHK», «Mwutosy, «Menos», «llpsmoe u Henpsmoe pa3Butue», «l'aMeToreses y
MJICKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTa/IUN OHTOT€HE3a».

O6opynoBaHue: MUKPOCKOI, MUKporpenaparsl «CrepMaTo30uabl MIIEKOIHUTAOLIEr0»,
«Slifexnerka miekonuraronero», «Kapuokmutes B KiieTkax KOpeIKa Jiyka», MarHUTHasIMO1€/1b-
anmuukanus «Jlenenne kinerkuy, monens JIHK, monens metadasHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYecKue padoThI:

JlabopaTtopnast padota Ne 3. «HabGmrogenne MuTo3a B KJIETKaX KOHYMKA KOpEITKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax.

JlaGopatopnast pabora No 4. «l3ydeHwe CTpPOCHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTh M H3MEHYHBOCTh OPraHU3MOB.

IIpenmer u 3amaum reHetuku. VcTopus pa3BUTHS TEeHETUKU. Ponb 1UTONIOTHM H
SMOpHUOJIOTUN B CTAHOBJICHUH T'€HETUKU. BKitag poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKH. MeTonpl TeHEeTUKH (THOPHAOJIOTHYECKUHM, IUTOIC€HETUYECKU, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CMHMBOJIMKA, UCTIOJIb3yeMasl B
CXEeMaxX CKpelIUBaHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs  IPU3HAKOB, yCTaHOBIEHHble [.  MenzaeneM.
MonorubpuaHoe cKkpelrMBanme. 3aKoH eAMHO-00pa3us THOpHIOB TIepBoro noxosjeHus. [lpasumno
JOMUHUPOBaHUS. 3aKOH paclUEIUICHUsT NpU3HakoB. l'mnore3a wuctorsl ramer. llonHoe u
HEIOJHOE IOMUHUPOBAHUE.

JuruOpunHoe  ckpemuBaHUe. 3aKOH  HE3aBHUCHMOTO  HAcle[OBaHHUS  IPU3HAKOB.
[{uToreHeTn4yeckne OCHOBBI JUTHOPUAHOTO CKpEHIMBAaHUS. AHAIM3UPYIONIEE CKpElIMBaHUE.
Hcnonb3oBaHKe aHATU3UPYIOIIETO CKPEIIMBAHUS IS ONIPEIETICHHs TeHOTUIIa OCOOH.

CuersieHHOoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo clemieHHOMY
HacjeA0BaHuIo reHoB. HapylieHue crenieHus TeHOB B pe3ylbTaTe KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACJIEICTBEHHOCTHU. | e HeTHUecKHe KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAEIICHHE 10JIa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omoramerHele u reTeporameTHble opraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIUIEHHBIX C

IIO0JIOM.



N3menunBOCTh. BU/Ibl N3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HAclleACTBEHHAs. Posb cpebl
B HEHACJEJICTBEHHON W3MEHYMBOCTH. XapaKTepUCTHKA MOAN(UKAMOHHOW H3MEHYMBOCTH.
BapuannonHsslil psax 1 BapuanuoHHas kpusas. Hopma peakuuu npusnaka. KosmuecTBeHHbIE U
Ka4eCTBEHHBIE MPU3HAKU M UX HOpMa peaknuu. CBoWcTBa MOAN(UKATMOHHONW U3MEHUYNBOCTH.

HacnencTBenHast, WM TeHOTUITMYECKAsl, N3MEHYNBOCTh. KOMOWHATHBHAS M3MEHYHBOCTD.
Meiio3 ¥ 1oNOBOM Ipolecc — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTU. MyTalnoHHas
M3MeHYMBOCTh. Kitaccmdukanus MyTanuii: T€HHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa U
MPUYMHBI MyTaluil. MyTtareHHble ¢akTopbl. 3aKOH FOMOJIOIMYECKUX PSJIOB B HACIIEICTBEHHOMN
n3MenurBocty H. M. BaBunosa.

BresnepHas HacneCTBEHHOCTh U U3MEHYNBOCTb.

I'enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI TE€HETHKU YEJIOBEKa:
TE€HEATOTHYECKUN,  ONM3HENOBbIM, I[MTOT€HETUYECKUH, OMOXMMHUYECKHH, MOJEKYISIPHO-
reHeTudeckuii. COBpEMEHHOE OIpEeNeNIeHHe TeHOTHIA: ITOJTHOTEHOMHOE CEKBEHHPOBAHUE,
T€HOTHUIUPOBaHKWE, B TOM uuncie ¢ nomompio [IIP-ananu3a. HacneactBennbie 3abosieBaHUS
YyeloBeKa: TeHHble Oo0je3HH, OO0Je3HHM C HACJIEICTBEHHOW MPeapacroioKeHHOCTbIO,
XpoMocoMHbIe 0Oose3Hu. Comarudeckue U TreHepaTuBHble MyTauud. CTBOJIOBbIE KIIETKH.
[IpuHnMnIB 310poBOro 00pas3a *KU3HU, AUATHOCTUKU, MPOPHIAKTUKH U JICUEHUS T€HETUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHWE. 3HAUYCHHE MEIUIIMHCKOW TEHETHKH B
MpeIOTBPAILEHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUI YeOBeKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBunos.

Tabmuipl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 HUTOTEHETHYECKask OCHOBAY,
«3aKOH pacUICIUICHHs] U €ro IUTOTCHETUYECKas OCHOBa», «3aKOH YHUCTOTBI TIaMeTy,
«durubpunnoe ckpemmBanue», «lluTtonrornuyeckue OCHOBBI AUTHOPUIAHOTO CKpPEUIMBAHUS,
«Meiio3», «B3anmoaencTBue ajlIeNbHBIX T€HOB», «l'€HeTuuecKue KapThl paCTEHUM, KUBOTHBIX
U 4denoBeka», «['eHeTnka moisia», «3aKOHOMEPHOCTH HACIEIOBAaHHUS, CLEIUIEHHOIO C IOJOM),
«KapuoTunsl uenoBeka M IKUBOTHBIX», «Bumel wusMenunBoctu», «MoaudukannonHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakxtopay, «['eHeTHKa rpymnm KpoBu», «MyTalnnoHHas
W3MEHYUBOCTBY.

Ob6opynoBanue: MoJenu-anIuIMKauud «MoHOrHOpuaHOe cKpemuBaHue», «HemonHoe
JIOMUHHMpOBaHue», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON H
Mukpomnpenapar «Jpo3zoduna» (Hopma, myranuu (GOpMBI KPBUTEEB U OKPACKH Tema), repOapuid
«I'opox MOCEBHOW.

JlabopaTopHble U NpaKTHYecKue padoThl:
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Jlaboparopuas pabora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO W JUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIpENapaTaxy».

Jlaboparopuas padora Ne 6. «/3yueHne MOIUPUKAITMOHHON H3MEHYUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO psiJia U BApUALIMOHHON KPUBOW».

Jlabopatopnast pabdota Ne 7. «Awanu3z wMyrauuid y Apo30uiIbl HAa TOTOBBIX
MHKpOIIpenapaTax.

[Ipaktuueckas padota Ne 2. «CocraBiieHne U aHAINU3 POJOCIOBHBIX YETIOBEKA.

Tema 7. Cesiekuusi opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W Tpoliecc. 3aposkJICHHUE CeNeKIIMU U noMecTukamus. Yuenue H. U.
BaBusioBa o 1eHTpax MTPOMCXOXKACHHS M MHOTOO0Opa3usi KyJIbTYpHBIX pacteHuil. LleHTpbr
MIPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHBIE METOJBI CENEeKIIMH. MacCOBBIM M MHAUBUAYATHHBI OTOOPHI B CEJIEKIIMHU
pacTeHud U KUBOTHBIX. OlleHKa dKCTephepa. bIM3KOpOICTBEHHOE CKpelMBaHUE — WHOPHUIMHT.
Uucrtas nuausa. CkpemmBaHWE YHCTHIX JHHWK. ['erepo3uc, wumm TUOpUAHAS  CHIIA.
HepoactBennoe ckpemuBanue — ayrOpuawHr. OtmanéHHas tuOpuausanus U e€ yCIeXHu.
HckyccTBEHHBI MyTareHe3 W TMOJIyYEHUE MOJIUIUIONAOB. J[OCTHKEHHSI CENEKUHMH PaCTCHHI,
KUBOTHBIX U MUKPOOPIraHU3MOB.

buoTtexHosOrMs Kak OTpacib MPOM3BOJACTBA. ['€HHAs WHXKEHEpHUs. ITambl CO3AaHUS
pekomOunantHor JIHK wm Tpancrenneix opranm3moB. Kiertounas wumxkeHepus. Kierounsie
KyJIbTypbl. MUKPOKIOHAIBHOE pa3MHOKEHUE pacTeHnid. KiloHupoBaHue BBICOKOIPOLYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYeckue mnpoosempl. MO —
FeHEeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipel u cxembl: kapta «LleHTpbl MPOUCXOXKAEHUS W MHOrooOpasusi KyIbTYPHBIX
pacteHuii», «llopoasl AOMaMIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX pacTeHUi», «OTaanéHHas
rubpunuzamus», «Pabotel akagemumka M. @. HBanoBa», «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: My KU IJIOJ0B U KOPHEIUIOJAOB AUKUX (OPM U KyIbTYpPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKTHYeCKHe padoThl:

Okckypeusi «OCHOBHBIE METOJBI U JAOCTUIKEHHUS CEJICKIMU PACTEHHUU U KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOUCHBITATENLHBIM y4acTOK, B TEIUIMYHOE
XO03S5IICTBO, 1a00paTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».
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11 KJIACC

Tema 1. JBorouMOHHAsA OHOJIOTHS.

[Ipeanochlnku BO3HHUKHOBEHHUS HBOJIIOIMOHHOM TEOpUU. ODBOJIOLNUOHHAS TeOopus U €€
MecTo B OnoJioruu. BivsHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CuzerenbctBa 3Boitouuu. [laneoHTosornyeckue: MOCIEAOBATEIbHOCTh — MOSIBJICHUS
BUJIOB B MAJICOHTOJIOIMYECKOM JIETONMCH, IepexoiHble (popmbl. buoreorpaduueckue: cxoacTBO
U paznuuue GayH ¥ GpJIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYECKHEe: CXOJACTBA M Pa3inyMsi SMOPHOHOB Pa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJOTWYHbIE, PYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MoJeKynsipHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MYTEH Yy BCEX OPraHU3MOB.

OposroroHHass Teopust Y. JlapBuHa. IIpenrnoceulkM BO3HMKHOBEHHS JApBUHU3MA.
JIBuKymve Cuiibl SBOJMIONMM BUIOB 1o JlapBuHY (M30BITOUHOE pPa3MHOKEHUE IPH
OTPaHUUYEHHOCTH PECypCOB, HeolpenenéHHas HW3MEHUMBOCTb, OOphOa 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopusi 3BoJironun (CTI) u e€ OCHOBHBIC TTOJIOKEHUS.

MukposBontonus. [Tomynsanus kak eIMHALIA BUAA U HBOJIIOLUH.

JBuxymue cuiibl (akTopbl) 3BOJIOUMK BHJIOB B Mpupoje. MyTalmoHHBIN Ipolecc U
KOMOMHATHBHAas M3MEHYMBOCTh. [lomynsiiiMOHHBIE BOJHBI W Jpeid reHoB. M3omsmus wu
MHUTpalys.

EctectBennsiii otO0p — Hampaistouuii ¢dakrtop sBomonuu. DOpMbl €CTECTBEHHOTO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHM3MOB KaK pe3ynbTaT 3Bojtonuu. [Ipumeps! npucnocobaeHmit
y opranuzMoB. ApoMop(h0o3bl U UAHO-aIANI TAIUH.

Bun u BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (OpPMBI BHA000pa30BaHMUS:
reorpaduueckoe, 3K0JI0rHuecKoe.

MakposBomtorus. PopMbl 3BOMIOLMU: (HUIIETHYECKas, AUBEPreHTHas, KOHBEpreHTHasd,
napaensHas. HeoOpaTuMocTh 3BOTIONNH.

[IpoucxoxxaeHne  OT  HECHEIMAIU3UPOBAHHBIX  IIPEIKOB. IIporpeccupyromast
cnenuanu3anus. AfanTuBHas paJdalysl.

JdemoHcTpaumnu:

Iloprpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.

I'exkenb, @. Mromnep, A. H. CeBepios.
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Tabmuier u  cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apobIIH
II03BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 32 CYIIECTBOBAHMEY,
«EctectBeHHBIE  0TOOP», «MHOTOOOpa3ue CcopToB pacteHuity, «MHoroobpasue Mopoa
YKUBOTHBIX», «JTomynsum, «MyTtarnmonHas W3MEHYHMBOCTH, «ApomMop(o3bD»,
«Mmmnoanantanun», «OO0mas aereHepanus», «JBmwkymmue cuibl 3Bosonuny, «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucrnocoOneHHOCTh
opranu3MoBy, «I eorpaduueckoe BHI000pa3oBaHmey, « IKOJIOTHUECKOE BUI000pa30BaAHUEY.

O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKpPACKH, HA0OP TUIOJIOB U
ceMsiH, KoJuteKius «[IpumMepsl 3alUTHBIX TPUCTIOCOOICHHH Y KUBOTHBIX», MOJIelh «OCHOBHBIE
HaIpaBJIEHUS SBOJIONUNY, 00BEMHAs MOeNb «CTPOEHUE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kosuiekius «DopMbl COXPAaHHOCTH MCKOTIAEMBIX
KUBOTHBIX M PaCTEHUI», MOJENb anmmaukamus «[lepexkpéct XxpoMocom», BIIaKHBIE Mpenaparhl
«Pa3BuTtne Hacekomoro», «PasBuTue nArymiku», MuKpomnpemnapar «Jlpo3zodmia» (HOpMA,
MyTaruu (OPMBI KPBUTBEB U OKPACKH TEa).

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BHIOB TI0 MOPHOIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopnast pab6ota Ne 2. «Onucanue TmPUCIOCOOJICHHOCTH OpraHusMa u ¢
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHe ¥ pa3BUTHeE KU3HHU HA 3emJie.

JloHay4yHble TIPEACTABICHUS O 3apOKJIEHUHU XM3HU. HaydyHble TMIOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emsie: a0uoreHe3 W MaHcrepMus. XUMHYECKas HBOJIIOLMS. AOUOTEHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB M3 HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHYECKOH sBommonuy. HauanbHble 3Tanel 6uonorunyeckoil spomonuu. ['unoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKU. IlepBbie KIETKH U HX
3BOJOLUS. POPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

PasButne »xu3Hm Ha 3emisie nmo 3pam u nepuomam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneo3oiickas 3spa U €€ mepuoabl: KEeMOPUNCKUN, OPIOBUKCKHIA,
CUJIYPUHCKUM, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHI.

Me3o30iicKkas dpa U €€ epUOIbl: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaitHo301¥ickast apa 1 €€ nepuo/ipl: NaJeOreHOBBIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMara U TIeoJIOTHYECKHX MpoueccoB. OCHOBHBIE ATambl 3BOJIIOLMH
PaCTUTENBFHOTO M XHUBOTHOTO MHUpa. Apomopdo3bl y pacTeHMii W >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHUpa Kak OTpakeHue 3BOIOUMUA. OCHOBHbIE CUCTEMATHUYECKHE

IpYIIbl OPraHU3MOB.

13



OBoJroLMs  yeloBeKa. AHTpONOJOruMs Kak Hayka. Pa3Butue mnpeacraBieHHl o
IIPOUCXOXICHUN YelloBeKa. MeToibl u3ydeHus aHtponorenesa. CxoAcTBa U pa3jinyus 4eloBeKa
1 KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHE YETOBEKA.

JBwxymie cuibl  (pakToppl) aHTpororeHesa. HaciencTBeHHass HM3MEHUYMBOCTh H
€CTeCTBEHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHNUE OPYAUN TPYy/a, MBIIUICHUE,
peub.

OcCHOBHbBIE CTaJMM M BETBHU 3BOJIIOLIMU YEJIOBEKA: aBCTPAJONUTEKH, YelIOBEK yMeblii,
Yenosexk mnpsamoxoxsamuii, YemoBek HeaHaepTanbCkui, YenoBek paszymublil. Haxonxu
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBAaHHUSA, 00JACTh PACIPOCTPaHEHUs], O0BEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIINE pachl: €BPONEOUIHAs (E€Bpa3UiicKas), HETpo-
aBcTpajoniHas  (PKBaTopuaibHasl), MOHroJioujgHas  (a3uaTcKo-aMepuKaHCKasi). YepTbl
MPUCTIOCOOIEHHOCTH IPEICTAaBUTENEeH YEJIOBEUECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kputuka pacuzma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue COMHEYHON CHCTEeMbl», «Pa3BUTHE OpraHMYecKoro
Mupay», «PactutenpHas kieTka», «KuBoTHas knerkay, «lIpokapuornueckas KieTKay,
«CoBpeMEeHHasl CHCTEMa OPraHUYEeCKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEpT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa IMajJCOHTOJOTUYECKUX HAXOJ0K
MPEAKOB COBPEMEHHOr0 ueloBeKka», «JlpeBHeimme moan», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «UeI0oBeuecKne pachi».

Ob6opynoBanue: Mynsoku  «lIpoucxoxnenue denoBeka» (OIOCTBI  aBCTPaONHUTEKA,
MUTEKaHTPOIla, HeaHJepTalblia, KPOMAHbOHIIA), CICNKU WM U300paKeHHs] KaMEHHBIX OpyIuil
MepBOOBITHOTO 4YeNoBeKa (KaMHH-YOMIEphl, pyOuma, ckpebiia), reoXpoHoJoruyeckas Tabiuia,
KoJUIeKUIUs «POpMbI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble H NPaAKTH4YeCKHe PadOThI:

[Ipaktnueckas padorta Ne 1. «/3yueHne HCKOMAaEMbIX OCTaTKOB PACTEHUHN M KUBOTHBIX B
KOJUIEKLIHSIX».

DKcKypeusi «OBOJIIOLKS OpPraHUYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAy4HbIN Win
KpaeBeIuecKuil My3ei).

Tema 3. Opranu3zmsbl U OKpYy kalolas cpeaa.

OKoJjiorusl Kak Hayka. 3ajaud W paslenbl  dKOJOrMu. MeToasl  3KOJOTUYECKUX

HUCCICI0BAHUMN. DKOJOTHYSCKOE MHPOBO33PCHHUEC COBPECMCHHOT'O YCJIIOBCKA.
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Cpenbl  oOuTaHusT  OpPraHW3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IOYBCHHAs,
BHYTPUOpPraHU3MEHHasI.

Dkonorudeckue dakrtopbl. Kiaccudukaiuys 3K0I0rHIecKuX PaKkTOpoB: aOMOTHUYECKUE,
OMOTHUYCCKHUE U aHTPOTIOTeHHBIC. J[elicTBHE IKOJIOTHICCKUX (DAKTOPOB HA OPTaHU3MBI.

AbOuotnueckue  (akTopel:  CBET, TEMIEparypa, BIAKHOCTh. DOTOMEpPUOIU3M.
[TpucmocobnaeHns OpraHu3MoB K ACHCTBHIO a0MOTHYECKUX (DaKTOPOB. broorndeckue puTMel.

buotndeckne  ¢akrtopel. Buael OMOTHUECKMX  B3aMMOJCHCTBHI:  KOHKYpPEHITHS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepaius, MyTyalIn3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHcaau3M, HelTpanu3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUM ISl CYIIIECTBOBAHUS OPTaHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XaApAKTEPUCTUKU monynsiui. OCHOBHBIE TOKa3aTeNd TOMYJISIHNH:
YUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, MPUPOCT, MuUrpamus. J[uHamuka
YUCJICHHOCTH TOMYJISIIUHA U €€ PeryIsIusl.

JdemoHncTpaumnu:

[optpetsl: A. 'ym6onpar, K. @. Pynbe, J. I'ekkens.

Tabmuupl u cxembl: kapta «[Ipupoanabie 3086 3emtny, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISILIUU
nHpy3opun-Tydenpkn», «llumespie memnmy.

JlabGopaTopHble H NPaKTH4YeCKHe PadOThI:

JlabopaTtopnast paboTa Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PaCTEHUHN W3 pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacd€r mIOTHOCTH MOMYJISALMA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHu3MoB  —  OuonieHo3.  CTpykTypsl — OHOLIEHO3a:  BHJIOBaf,
MIPOCTpPaHCTBEHHAs, Tpoduyeckas (muiesas). Buabl-nomuHanTel. CBs3u B OHOLIEHO3E.

Dkonorudeckne cuctembl (dKocuctembl). [lonaTtue 00 skocucTeMe U OHOrEOILEHO3E.
OYHKIMOHATIBHBIE KOMIIOHEHTHl SKOCHUCTEMbI: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrud B dKocucTeme. Tpoduueckue (MHILEBbIE) YPOBHU
skocuctembl. I[lumeBbie menu u cetu. OCHOBHBIE TIOKa3aTeNld »HKOCHCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTMYECKHE NHUPAMUIbL: MPOIAYKIHUU, YHCIEHHOCTH, Ouomaccel. (CBoiicTBa
9KOCHUCTEM: YCTOMUYMBOCTh, CAMOPErYIsiius, pa3Burre. CyKieccusl.

[Ipuponnbie 3KOCHCTEMBI. DKOCHUCTEMBI O03€p M peK. IJKOCHCTEMa XBOWHOIO WIH

IIUPOKOJIUCTBCHHOI'O JIECa.
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AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBL. YpOolakocucTeMsl. buosioruueckoe u
X034 CTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHUE OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emie.

VYuenne B. U. Bepnanckoro o O6mocdepe. I'paHursl, coctaB U CTpyKTypa OHOCHEpHI.
XKusoe BemectBo u ero ¢ynkiuu. OcobeHHocTH OMochepbl Kak T00AIBHONW SKOCHCTEMBI.
JluHamugeckoe paBHOBECUE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemecTs W OMOTEOXMMHUYECKHE NHWKIBI AJIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH OMoCchepsl. OCHOBHBIE OUOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiau. AHTponoreHHbie u3mMeHeHnus B onocdepe. ['nodanpHbIe
9KOJIOTHUECKUE MTPOOIIEMBI.

CocymecTBoBaHHE MPHUPOIBI U YenoBedecTBa. CoxpaHeHUe OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroitunBoctr 6nocdepsl. OCHOBA pallMOHAILHOTO YIPABICHHS MPUPOTHBIMUA PECYpCaMu U MX
UCI0JIb30BaHueE. JlOCTHKEHNS OMOJIOTHH U OXPaHa MPUPOIbI.

JdemoncTpauuu:

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

Tabmuupl u cxembl: «llumeBrbie nenuy», «buorieHo3: cocTaB U CTpyKTypa», «lIpupoaHbie
coobmectBa», «llenu nuranus», «Okonoruueckas nupamuaa», «buocdepa u yenoBekx»,
«JKOCHCTEMA IIHUPOKOJIUCTBEHHOTO Jieca», «IDKOCUCTEMA XBOMHOro Jieca», «buoneHnos
BoJ0éMa», «ArpoueHo3», «lIpumepHble aHTPONOreHHBbIE BO3ACUCTBUA HA MPHUPOAYY,
«BaxxHelmue MCTOYHHMKHU 3arps3HEHMs] BO3JyXa U TPYHTOBBIX BOI», «I[louBa — BakHeiIias
cocraBisiomas ounocheps», «DakTopsl nerpaganuu nousy, «Ilapaukossiil adhdext», «DakTopsl
PaZMoaKTUBHOTO 3arpsi3HeHus 6uocdepb», «O0mas ctpykrypa 6uocheps», «Pacnpocrpanenue
KU3HU B Onocdepe», «O30HOBBIA 3kpaH Onocdepb», «KpyroBopor yriepoaa B Ouocdepe»,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IeTIb-aNIIuKaI s «Tunuynsie OUOLIEHO3BI», repOapuii
«PactutenbHble  cooOmiecTBa», Koiekuuu — «buonenos», «Bpemutenu — BaxHEHmNX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuu W KOJUIGKIUM PACTeHUH U  IKUBOTHBIX,
MIpUHAIISKANTNE K Pa3HBIM SKOJOTHYECKUM Tpylnam oaHoro Buaa, Kpachas kaura Poccuiickoit
Denepanyn, U300paKeHUS OXPaHAEMBIX BUIOB PACTEHUN U KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[MPOT'PAMMBI 110 BUOJIOTUHN HA
BFA30BOM YPOBHE CPE/IHET'O OBIILIEI'O OBPA3OBAHUA
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Cornacho ®I'OC COO, ycraHaBnuBalTCAd TpeOOBAHUS K pE3YyIbTaTaM OCBOCHMS
00y4aromMMUCs MPOrpaMM CpeIHEro o01ero 0opa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U

MMpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS TpeaMmeTra «bHOoJIOTHsS» BBIJICICHBI
CIIENYIONIME  COCTaBJISIIOIIME: OCO3HAHME OOYYAIOIMIMMHUCS  POCCUHUCKOW  TPakJIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOTPEIEICHHIO,
HaJgu4Yhe MOTHUBAIIMM K OOY4YEeHUIO OHOJIOTHH, IeJICHANPaBJICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAJAUIUN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHHWs, TOTOBHOCTh M CIOCOOHOCTh OOYYArONIMXCsl PYKOBOJICTBOBATHCS B
CBOCH  JEATENHHOCTH  IICHHOCTHO-CMBICIIOBHIMH  yYCTAaHOBKAaMH, TMPHUCYIIUMH  CHCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HAIWYUE HKOJOTHYECKOTO TMPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH IIEJTH U CTPOUTH KU3HECHHBIC TUTAHEI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMera «buoyorHs» OOCTUraloTCs B €AMHCTBE
y4eOHOM U BOCHHUTATEIbHOU IESTEbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCHUCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U AyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, MIPUHSITHIMHU B
oOmiecTBe MpaBWJIaMU W HOPMAaMM TOBEIEHHUS M CHOCOOCTBYIOT IMpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHs, PA3BUTHUS BHYTPEHHEH MO3WUIUU JMYHOCTH, NMAaTPHOTU3MA,
YBOKEHUS K 3aKOHY M MPABONOPSAIKY, YEIOBEKY TpyJa W CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaOXEHUs, OEpeKHOro  OTHOWIIEHHS K  KyJbTYpHOMY  HAcClelUI0 M TPaJUIHUsIM
MHOTOHAIIMOHAIBHOTO Hapoaa Pocculickoit @enepaiuu, Npupoie U OKPYKaroliei cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTo mpeaMera «buosiorush J0IKHBI OTPaXKaTh
TOTOBHOCTh M CHOCOOHOCTH OOy4aroUIuXcs pPyKOBOJACTBOBAThCA CPOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOILecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIBITAa JIEATENLHOCTH B MPOIECCE peah3allid OCHOBHBIX
HaIpaBJICHUN BOCTIUTATEIHHON JAESITENFHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOro BOCIUTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON TMO3UIMU  OOYyYaroImerocss Kak AakTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB MW OOsS3aHHOCTEH, yBa)KEHHE 3aKOHA U

IpaBOMNIOpAIKA,
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TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPU CO3JAHUM YIEOHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U TO3HABATEIIBHBIX 33]1a4, BBITIOJTHEHHH OUOJIOTUYECKUX IKCIICPUMEHTOB;

CMOCOOHOCTh  ONpENeNATh COOCTBEHHYIO MO3UIMIO TI0 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHUE  YYUTHIBATH B  CBOUX JICUCTBUSX  HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOEKIECHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU M COIUATILHBIM
MIOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IIPOILIECCE COBMECTHOIO BBINOJHEHUS Y4eOHBIX,
MO3HABATEIbHBIX M HCCIENIOBATENbCKUX 337y, YBKHUTEIBHOTO OTHOIIEHHS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CHOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COAEP KAHMUS;

TFOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOH 1€ATEIbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPAKIAHCKON UICHTUYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH mepel PoamHONM, ropocTu 3a CBOM Kpail, CBOXO
Ponuny, cBOM SI3bIK U KYJIBTYpPY, MPOLLIOE U HACTOALIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACIEIUI0 U TaMSATHUKaM TMPUPOIbL,
noctxkeHusM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUMCKMX YYEHBIX B CTAHOBJICHHE U DPa3BUTHE
OMOJIOTHH, TOHUMAaHMSI 3HAYEeHUS OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbL, B dKU3HU YEJIOBEKa U
COBPEMEHHOTO OO0IIeCTBa;

ueiHast yoexEHHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HaHHE AYXOBHBIX IEHHOCTEH POCCUIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OIICHHBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYSIChH
Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JINYHOTO BKJIaJ[a B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM pOIMTENSAM, CO3JaHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEN CEMEWHOM U3HU B COOTBETCTBUU C TPAAULIMIMHU HApOJIOB
Poccuu;

4) 3¢TeTHYeCKOro BOCITUTAHUA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAS ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILIECHU;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIBI U €€ IEHHOCTH;
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TOTOBHOCTh K CaMOBBIPQ)XCHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
Ka4yecTBa TBOPYECKOH JTMYHOCTH;

S) ¢u3nyeckoro BocHUTaHHMSA, (OPMHPOBAHHMS  KYJBTYPbl  310pPOBbA U
IMOLHOHAIBHOTO 0J1aroNnoyYHsi:

MOHMMaHUE U pealn3anus 37J0pOBOro W 0E30MacHOTO 00pa3a JKM3HU (3710pOBOE MHUTAHHE,
COOIIIOJICHNE TUTHEHUYECKUX MPaBWI M HOPM, COAJTAHCHPOBAHHBIA PEKHMM 3aHATHH U OT/AbIXA,
perynsipHasi (U3MUYECKash AaKTUBHOCTH), OEPENKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PU3HUYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

MOHMMaHUE [EHHOCTH TPaBHJ WHIMBHIYATbHOTO ¥ KOJUICKTHBHOTO O€3011acHOTO
TIOBEJICHHSI B CUTYAIIHAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHME TOCTEICTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTPEeOICHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IICHHOCTH MaCTePCTBa, TPYA0I00HE;

TOTOBHOCTH K aKTUBHOU JEATEIBHOCTH TEXHOJOTHUECKOW U COIMAIFHON HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIIOJHATH  TaKylo
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHAIBbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOD Oyyiiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BaHHMIO Ha MPOTSHKECHUU BCEH
KU3HU;

7) 3K0JIOTHY€eCKOI0 BOCIIUTAHUSA:

9KOJIOTMYECKHU 11e1ecO000pa3HOe OTHOIIEHNE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTUYECKOW KyIbTYpbl: MPUOOPETEHHE OMbITa IJIaHUPOBAHUS
MOCTYIKOB ¥ OLIEHKH WX BO3MOYHBIX MOCJIEICTBUH ISl OKPY>KaIOLIEH Cpebl;

OCO3HAaHHE TIOOATBHOTO XapakTepa HKOJOTHUECKUX MpoOieM U MyTell HX peleHUs;

CIOCOOHOCTH UCMOJIB30BaTh MPUOOpPETaeMble MPU U3YyYCHUH OMOJIOTUU 3HAHUS U YMEHHS
IpU peUIeHUH NpoOJieM, CBS3aHHBIX C PALMOHATBHBIM IPHPOJIOINOJIB30BaHUEM (COOIIOIEHUE
IIPaBUJI MOBEIEHUS B NPUPOJE, HANPaBJIEHHBIX HAa COXpAaHEHHWE PABHOBECUS B 3KOCHCTEMaX,
OXpaHy BHJIOB, 3KOCUCTEM, OHochepsbl);

aKTUBHOE HENpUsATHE AEUCTBHM, NMPUHOCIIIUX BpeA OKpyXaromedl MpupogHOH cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE MOCIEICTBHUS MPEANPUHUMAEMbIX

JEUCTBUN U ITPEAOTBPAIIATh UX;

19



HaJU4YMe PA3BUTOTO SKOJOTUYECKOTO MBILIUICHUS, 3KOJIOTHUYECKOW KYyJIbTYpbI, OIBITA
NESTEIBHOCTH  JKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS PYKOBOJACTBOBAThCSA HUMHU B
[M03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIBHOM NPAKTUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOU AESATEIbHOCTH SKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAyKd U OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JJUAJIOTe KYJIBTYD,
CroCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M UNTATEIHCKON KyJIBTYPhI KaK CPEJICTBA B3aUMO/ICHCTBUS
MEXTy JIOJIbMU U TTIO3HAHUS MUDA,

MOHMMaHHe crneunduKky OWOJIOTMHM KaK HayKH, OCO3HaHHS €€ posd B (OpPMHUPOBAHUU
paIMoOHATBFHOTO HAYYHOTO MBITIUICHUSI, CO3/TAHUH IIEJIOCTHOTO MPECTABICHUS 00 OKpYKaIOIeM
MHpEe KaK O €IWHCTBE TPUPOJBI, UYEIOBEKAa M OOIIecTBa, B TO3HAHUU TMPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUS MMPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHUW I COBPEMEHHOM IMBUJIM3AIUNA: 00€CTICUeHUS
HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCIICKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
peraTh pecypcHbIe MPOOJIEMbl Pa3BUTHS YEIIOBEUECTBA, IMOMCKA IMyTEH BBIXOJA W3 TI00aIbHBIX
AKOJIOTUYECKHX MPOOJIeM U 00eCTICUeHHsI TTepexo/ia K YCTOMUUBOMY Pa3BUTHIO, PAllUOHATLHOMY
WCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (JOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYCHUH OMOJIOTMYECKUX 3HAHWH B IIEJISIX MOBBIIICHUS OOIIEH
KYyJIbTypbl, €CTECTBEHHO-HAy4YHOW TPAaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAJIBHOM
IPaMOTHOCTH OOydJarImuXxcs, GopMUpyeMOn Py U3YICHUH OHOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh TIOJydaeMble 3HAHMS I aHajdu3a W OOBACHEHHS SIBJICHUI
OKPY)KAIOIIEr0 MHUpa W MPOUCXOIANIMX B HEM H3MEHEHUH, yMeHHEe Jenarb 00OCHOBAHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAYYHBIX (DAKTOB M HUMEIOUIUXCA JAHHBIX C IEJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIHHO HCIIOJIB30BaTh OWOJIOTHYECKUE 3HAHUSA I pPEHICHUs
Mpo0JieM B peallbHbIX )KH3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIONYYEHHIO HOBBIX 3HAaHUW MO OWOJIOTMUM B COOTBETCTBUU C IKU3HEHHBIMU

MOTPEOHOCTSAMHU.
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METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJIbTaThl OCBOCHMsI ydye€OHOro mpeamera «bHOJIOTHsD) BKIHOYAIOT:
3HAYUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXIUCIHUILTNHAPHBIC
(MexmpeMeTHbIE) OOIIEHAYYHBIE TTOHATHUS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHOU KapTHUHBI MHUPa
U crienu(UKy METO0B TIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, IPOLIECC, CUCTEMa, Hay4HbId (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAONIOJIEHNE, U3MEPEHUE, IKCIEPUMEHT U JPYrux), YHUBEpCAJIbHBIE
yueOHble JIeHcTBUS (MO3HABaTeNlbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUnBAOIINE
dbopmupoBanne (QPyHKIIMOHAILHOW TPAaMOTHOCTH M COIMAIBHOW KOMIIETEHIIMU OOy4aroluxcs,
CIIOCOOHOCTh oOyuarouuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUSA W YHUBEpCaJbHble Y4eOHblE JEHCTBUS B IO3HABATEIbHOU U
COLIMAIBHON MPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHS MPOTrpaMMbl cpeaHero oOmiero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiageHHe YHUBEPCAJbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JeCTBUSIMU:

1) 0a30BbIe JIOrHYecKHe TeHCTBUA:

CaMOCTOSITENIbHO (POPMYNIHpOBaTh M aKTyallu3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh TPU OCBOCGHUU 3HAHUN MPHUEMBI JIOTHMYECKOTO MBIILICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukanuu, o0O00OIICHHS), PACKPBIBATh CMBICI OHOJOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHITHUSIMHU);

OTIpENeNATh LIEeTN JAEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUH HMX JOCTHKEHHUS,
COOTHOCHUTH PE3YyIbTAThI AEATEIHLHOCTU C IOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHOJOTHYECKHE TMOHATUS Al OObsICHEHHs] (PAKTOB W SBJICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, JEAYKTHUBHBIC, [0 AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUYEHNUS;

MPUMEHATh CXEMHO-MOJICTIbHBIE CPENICTBA AJIs MPEICTAaBIEHUS CYHIECTBEHHBIX CBSI3eH U
OTHOIICHWI B U3yYaeMBIX OHONOTHYECKHX OOBEKTax, a TaKkkKe MPOTUBOPEUYHIl pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(POPMALMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IJIaH PELICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIUXCS MaTepUaTbHBIX

U HEMATEPUAJIBHBIX PECYPCOB;
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BHOCUTH KOPPEKTHUBHI B JACATEILHOCTb, OIICHUBATH COOTBETCTBUE PE3YIBTATOB LIEISIM,
OIICHUBATh PUCKH TOCICICTBUN JCSITEILHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PaOOTY B YCIOBHSIX PEaIbHOTO, BUPTYAILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUN )KH3HEHHBIX MPOOIEM.

2) 0a30BLIE HCCIEI0BATEILCKHE AeiiCTBHS:

BIIQJICTh HABBIKAMHU Y4E€OHO-HMCCIICIOBATEIIBCKOW M MPOSKTHOM JEATCIILHOCTH, HABBIKAMH
paspernieHus mpooieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TMOMCKY METOJIOB
pEIICHHS TPAKTUIECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BAaTh PAa3lIMYHbIE BHJBI JICATEIHPHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPU
CO37aHUH YUEOHBIX H COIMATBHBIX TPOCKTOB;

(hopMHpOBaTh HAYYHBIA THUI MBIIIICHUS, BIAJCTh HAYIHOW TEPMHHOJIOTHEH, KITFOYSBBIMU
TMOHATHSIMH B METOJIaMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B OOpPa30BATEIHHOU JEATEIHLHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3a/lady, BBIIBUTaTh
rUnoTe’y e€ pelieHus, HaXOJUTh apryMEeHThl Uil JO0Ka3aTelbCTBa CBOMX YTBEPXKICHHIA,
3a/laBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pPe3ylbTaTbl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh 1EJICHANIPABICHHbII TOUCK IEepeHoca CPEICTB U CHOCOO0B JEHCTBUS B
poQecCHOHANBHYIO CPery;

yMeTb TEPEHOCUTh 3HAHUS B [O3HABATEIbHYID M  MPAKTUYECKYI0  00IacTH
KHU3HEJCSITENLHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeiaraTb OPUTHMHAIbHBIE TOJIXOIbl WU PEIICHUS, CTaBUTh
MpoOIeMbl U 33/1a4H, IOMYCKAIOUIUE allbTePHATUBHBIE PEIICHHUSI.

3) paGora ¢ nHpopManmeii:

OpUEHTHPOBATHCSA B PA3NUYHBIX MCTOYHHMKAX HMH(pOpMANUU (TEKCTE y4eOHOro mocodwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMONIOTHUECKUX CIIOBAPSIX U CIIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHaNM3UPOBaTh HHPOPMAIMIO PA3TUYHBIX BUAOB U (opm

MMpEACTaBJICHUSA, KDUTUYICCKH OLICHNBATDH et JOCTOBCPHOCTb U HETIPOTHUBOPCUUBOCTD;
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(dbopMynupoBaTh 3aMpochl W TPUMEHATH PA3IUYHBIE METOIBl IpPU TOUCKE M OTOOpe
Ounonorndeckoi nHpopMaIuu, HeOOXOIUMOM ISl BRITIOJIHEHUST yIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUS WH(MOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3THUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbBHO BbIOMpaTh ONTUMAIbHYIO (OpPMY MPEACTABICHUS OHOJOTUYECKOU
nHpopmanuu (cxembl, rpaduKu, TuarpaMMbl, TaOJIHIIBI, PUCYHKH U JAPYTroe);

WCIIONb30BaTh HAy4YHBIM S3bIK B KaueCTBE CpEACTBAa MpuU paboTe C OHOJIOTHYECKOM
nHboOpManueil: TPUMEHSITh XUMHUUYECKUE, (PU3MUECKHe W MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKJIATYpPY, HCIIOJh30BaTh M TPEoOpa30oBbIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HAJISITHOCTH;

BJIAJIETh HAaBBIKAMH pAclO3HaBaHWA W 3amUThl  HHQOpMarmu, WHPOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OgiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH J1€ifiCTBUSIMU:

1) o01enme:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTMAJIOTE
WIM TUCKYCCHUHU TIO CYIIECTBY 00CYykJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXJCHHUS OTHOCUTEIIbHO BBINIOJHEHUS IMpeajaraeéMoil 3ajauyd, Y4YUTHIBATH HMHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUHI APYTrUX YUACTHUKOB JUAJIOTA UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOallbHbIE CpeACTBa OOIIEHUS, MOHWMAaTh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYAI[Ui, yMETh cMSr4aTh KOHQIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU CHOCOOaMU OOUICHHUS W B3aUMOJEUCTBHUA, MOHUMATh HaMepeHHUs
JPYTUX JIIOJIeH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3JaraTh CBOIO TOYKY 3pPEHHUSI C HCMIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAs 1eATeJIbHOCTD:

MMOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHONW U MHIUBUIAYAIbHOU pabOTHI IpU
pemeHny 61oIoruyeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aUMOJEHUCTBUS NPH pellIeHNH yueOHOH 3a1auu;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOLIMX HHTEPECOB U
BO3MOJKHOCTEH Ka)KJJOro 4jeHa KOJIJIEKTHUBA;

NPUHUMATh LEIH COBMECTHOM JIESATEIbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH
JEeUCTBUSL MO €€ JOCTM)KEHUIO: COCTaBIATh IUIAH JAEHCTBHIM, paclpelesiTh poju C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKIaTh PE3y/IbTaThl COBMECTHON PabOTHI;
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OIICHUBATh Ka4ECTBO CBOETO BKJIA/a M KAXKJOTO YYACTHHKA KOMAH[IbI B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WJIEW C MO3UILMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh TIO3UTUBHOE CTPATETMUECKOE TIOBEACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITh WHUIIMATHBHBIM.

OBJjajieHHe YHHBEPCAJIbHBIMU PEryJIATHBHBIMU AeHCTBUSMU:

1) camoopranmu3anus:

WCIIONb30BaTh OWOJIOTUYECKUE 3HAHWS JJIA BBIABICHUS TPOOJIEM M HUX pEUIeHUS B
KU3HEHHBIX U YUEOHBIX CUTYAIIHSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHH 11E€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX U TOCTYNKaX MO OTHOIIEHUIO K >KMBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITEIPHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITEIBHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh M (HOpPMYIUPOBATH COOCTBEHHBIE 3aJadyll B O0pa30BaTEIBHON JCATEIHHOCTH |
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIBHO COCTABJISITH IUIAH PELIeHUs! MpoOIeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MTPEIMOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOODP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OIICHUBATh NMPHUOOPETEHHBI OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIIMPOKOM SPYIUIIUN B Pa3HBIX 00JACTIX
3HAHM, TOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCThH, OICHUBATh
COOTBETCTBUE PE3YJbTATOB IIEIISIM;

BIIaJIETh HABBIKAMU MMO3HABATEIbHON pereKkcuu KaKk OCO3HAHUS COBEPIIAeMbIX JICHCTBHI
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, HCIIOJIB30BATh MPUEMBI pedIeKCUr
JUISL OIICHKU CUTYAIlMH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX MPU aHAIU3E PE3yIbTaTOB AESATENbHOCTH;

3) npuHsiTHE CeOs1 U IPYTHUX:

MPUHUMATD ce0sl, MOHNMAas CBOU HEJIOCTATKU M JOCTOMHCTBA,

MPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX MIPU aHAIU3E PE3yIbTaTOB JAEATEIbHOCTH;
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IIPU3HABATH CBOE MPABO U [IPABO APYTUX HA OLIMOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MHP C TIO3ULIMH JPYroro YeloBeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[Ipenmertneie pe3ynbraThl ocBoeHHs nporpammbl COO mo Ouonornu Ha 6a30BOM ypOBHE
BKJTIOYAIOT crieruduueckue st yaeOHoro npeaMera «bruosorusd HaydHbIe 3HAHUS, YMCHHS H
CrocoObl JEHCTBUII O OCBOEHUIO, HHTEPIPETAllMM M NPeoOpa30BaHUIO 3HAHMM, BHUIbI
JESITeIbHOCTH O TOJYYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHHMIO 3HAHWU B Pa3IMUYHBIX Y4€OHBIX
CUTyallUsiX, a TaKXKe B pPEaJbHBIX J>KU3HEHHBIX CHUTYallUsAX, CBA3AHHBIX ¢ Owosorueil. B
IIporpaMMe MpeIMEeTHbIE Pe3ybTaThl PEICTaBICHbI 110 TOJaM 00y4YEHHUS.

[IpenmeTrHbie pe3ynabTaThl OCBOEHHsS ydeOHoro mnpeamera «buonorus» ¢ 10 kaacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTe U pPOJIM OHOJIOTUM B CHUCTEME HAy4YHOTO 3HaHUSA
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJI/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosnoruu, PyHKIMOHAIBLHOM rPaMOTHOCTHU YeJIOBEKa JUIsl peIIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHHE OMOJIOTUYECKHX TEPMHHOB W MOHSTUMN: JKU3Hb, KIIETKA,
opranu3Mm, Meraboimm3M (0OMEH BEIIECTB MW MpEeBpalleHue JHEPruu), TOMEocTa3
(camoperynsinusi), ypOBHEBasi OpraHu3alus O KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE
(perpolyK1usi), HaCJIeICTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHME H3jaratb OHOJIOTHUYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHa,
LEHTpaJbHAs JIOTMa MOJICKYJIsipHOM Omosioruu), 3akonbl (I. Mennpens, T. Moprana, H. W.
BaBuiioBa) u yuenus (0 eHTpax MHOTOOOpa3us ¥ MPOUCXOKIACHUSI KYIbTYpHBIX pacTenuit H. U.
BaBuiioBa), onpenensaTs rpaHullbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OTHCAHUE
KUBBIX CHUCTEM, IMPOILIECCOB U SIBJICHHM, OpraHu3alus U IMpOoBeIeHHUE OHOIOTUYECKOTO
OKCMEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIy HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHME MOJYYEHHBIX pPe3yJIbTaTOB, HCHOJIb30BAHHBIX HAyYHBIX MOHITUH,
TEOPH U 3aKOHOB, YMEHHE JIeNIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M 3YKapHUoOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BELIECTB U
IIpPEBpAIllEHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIJIOJOTBOPEHUS, Pa3sMHOKEHUS, HHIUBUIYaTbHOTO Pa3BUTHUS

opranusmMa (OHTOT€HeE3);
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yMEHUE MPUMEHSTHh MOJTYYEHHBIE 3HAHUS U1 OOBSCHEHUs OMOJOTHMYECKHX MPOLIECCOB U
SBIICHUM, ISl IPUHATHS IPAKTUYECKUX PEHICHUH B TIOBCEIHEBHON KHU3HH C LENBI0 00eCTICUeHHS
0€30MIaCHOCTH CBOETO 3JI0POBbSI U 3[0POBbS OKPYXKAIOIIUX JIOACH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEJEHMS B OKpY)KAlOIleW NpUPOJHOM cpene, MOHUMaHHE HEOOXOAMMOCTH
WCIIOJIb30BAHUS JOCTIKEHUH COBPEMEHHON OHOJOTMHM M OMOTEXHOJOTHH ISl PallMOHAIBHOTO
IIPUPO/I0II0JIL30BAHNUS;

YMEHHME pellaTh 3JIEMEHTAapHbIE TE€HETUYECKHE 33aJayd Ha MOHO- U JAUTrMOpUIHOE
CKpEIllMBaHUE, CLEIUICHHOE HAaCJIEJOBAHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS
JUIS TIpEe/ICKa3aHus Hacae10BaHUs IPU3HAKOB Yy OPTaHNU3MOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE W IpaKTHUecKue paboThl, cOOMI0aTh MpaBUia MPU
pabote ¢ yueOHBIM U J1a00PATOPHBIM 000PYOBaHUEM;

yMEHHE KPUTHYECKH OIICHMBaTh M HHTEPIPETUPOBaTh HHGOPMALUI0 OHOJIOrHYECKOTo
COJIep’KaHHus, BKIIIOYAIOLIYIO IICEBIOHAay4YHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MHQOpMAaINK, Hay4YHO-TIOMYJSIPHbIE MaTepHUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOrMH, MEIUIIMHE, OMOTEXHOIOTHH;

YyMEHHE CO3/7aBaTh COOCTBEHHBIC THMCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
Oouosnoruueckyro HMHGOPMAIMI0O M3 HECKOJbKUX HCTOYHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapaT OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS YydeOHOoro mpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MeCTe W pOJId OMOJOTHMH B CHCTEME HAy4HOTO 3HAHHS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
Oouosnoruu, PyHKIIMOHAIBLHOM rPaMOTHOCTH YeJIOBEKa JUIsl pEIIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPBIBATh COAEPKaHHE OMOIIOTUYECKUX TEPMUHOB U MOHSATHIA: BU, MOMYJISIINS,
reHo(oHJ, SBONIONMS, JBIXKYyHUME CHIbl ((PaKTOphI) SBONIONHMH, MPHUCIOCOOICHHOCTh
OpraHM3MOB, BHJI000pa30BaHME, JKOJOTUYECKHE (PAKTOPBI, JKOCHCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIe1 MUTaHMsI, SKOJIOTHYecKas mupaMua, OuoreoreHos, ouocdepa;

yMEHHME Wu3NaraTh Ouojoruueckue teopuu (dBosonuoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI SBOJIIOLIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipiieBoro cxoactsa K. M.
bopa, uepenoBanus riaBHBIX HampaBieHud U myrted sBomrounu A. H. CeBepuoBa, yueHus o
o6uoctepe B. U. BepHazickoro), onpeaensaTs rpaHUIIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAayYyHOTO MO3HAHUS B OWMOJIOTHMU: HAOIIOACHHWE U OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJICHUHM, OpraHu3alys M MpoBeIeHHE OHOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIABM)KEHUE TUINOTE3bl, BBISBICHUE 3aBUCUMOCTH MEX]Y HCCIEAyeMbIMU
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BCIMYMHaAMU, O6’b$ICHeHI/Ie IMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHUC [1€JIaTh BbIBOJbI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJILTATOB,

YMCHHC BBIACIIATE CYIICCTBCHHBIC ITPU3HAKU CTPOCHUA 6I/IOJIOFI/I‘ICCKI/IX 00BEKTOB: BHUIOB,
MOMYJISIIIAKN, TPOAYIICHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOTEOIICHO30B M 3KOCHCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIIEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHJI000Pa30BaHUS, MPHUCIIOCOOICHHOCTH OPTaHW3MOB, JIEHCTBHUS DKOJIOTHYECKUX (DAKTOPOB Ha
OpPraHU3MBbI, TICPEHOCA BEIICCTB U IMOTOKA YHEPTUH B YIKOCHCTEMAX, aHTPOTIOTCHHBIX M3MCHCHHI
B DJKOCHCTEMaxX CBOeH MCCTHOCTH, KPYroBOopoTa BCHICCTB U OHOTE€OXUMHUUECKUX IIUKJIIOB B
ouocdepe;

YMCHHEC MMPUMCHATH MOJYYCHHBIC 3HAHUA 1A 00bBsICHEHNT OMOJIOTMYECKUX MmpoueccoB 1
SIBJ'ICHI/II\/’I, JJIA IPUHATUSA TPAKTHYCCKUX peHIeHI/Iﬁ B HOBCC}IHGBHOﬁ JKHN3HU C OCIIBIO oOecrieueHus
0€30MaCHOCTH CBOETO 3JI0POBBSI W 3I0POBBS OKPYXKAMOIIUX JFO/EH, COOIMIOACHUS HOPM
TPAaMOTHOTO TIOBEJCHHS B OKPYKAIOIIEH MPUPOJHON cpeje, MOHMMaHWE HEOOXOIUMOCTH
HUCITOJIb30BaHUA )IOCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OHNoJIOr N JJIA palroOHAIBHOTO
TIPUPO/IOTIOJIE30BAHNS;

YMEHHUE pelIaTh dJIEMEHTapHbIC OMOJIOTHYECKUE 3a/Ia4M, COCTaBJISATH CXEMBI IEpeHOca
BEIIIECTB M SHEPTUH B DKOCUCTEMaX (ILIeTIH MUTAHMSA );

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIC M TPAKTHYECKUE pabOTHI, COONIOMATH MpaBHIa TPU
pabote ¢ yueOHBIM U 1ab0paTOPHBIM 000PYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATh WHPOPMALUIO OHUOJIOTHIECKOTO
COJICpKaHUs, BKIIOYAIOINIYIO0 IICEBIOHAYYHbIC 3HAHHMS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoil MH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), paccMaTpuBaTh TIJIOOATbHbIC
9KOJIOTUYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH TI0 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO3JlaBaTh COOCTBEHHBbIC ITUCHMEHHBIE U YCTHBIE COOOIICHHs, 0000IIas
OMOJIOTHYECKYI0 HWHGPOpPMAIMI0 M3 HECKOJbKHUX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh

MOHSATUWHBIN anmapar OHOJIOTHH.
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10 KJIACC

Hroro

Ne | Tema/paznen Komunue | Jlabopa | Kontpo | IIpakT | DnekTpoHHbIE
CTBO TOpHBIC | JIbHBIE | MYECK | 0Opa3oBaTENIbHbBIC
4acoB ne pecypcenl

4 1 https://m.edsoo.ru/7f41336

8 http://school-
collection.edu.ru
BHO0THA KAK HAyKa https://resh.edu.ru
https://nsportal.ru
https://interneturok.ru
https://infourok.ru
https://vpr.sdamgia.ru/

1 https://resh.edu.ru
https://interneturok.ru
https://infourok.ru

’KuBbIe cuCTEMBI B

HUX OpraHu3alus https://vpr.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!

17 2 1 https://vpr.sdamgia.ru/

XUMHYECKHIT COCTAB https://fipi.ru/ege/otkrytyy-
M CTPOCHUEC KJICTKU bank-zadaniy-ege#!
9 https://m.edsoo.ru/7f41336
8 http://school-
collection.edu.ru
KuzaeneareapbHOCTE
https://resh.edu.ru
KIeTku https://interneturok.ru
https://infourok.ru
https://vpr.sdamgia.ru/
Pa3mHoOkeHue u 12 2 1 https://interneturok.ru
WHIABHAAYaJIbHOE https://vpr.sdamgia.ru/
pa3BUTHE https://fipi.ru/ege/otkrytyy-
OPraHH3MOB bank-zadaniy-ege#!
HacaeaCcTBEHHOCTD U 18 3 https://resh.edu.ru
3MEHUMBOCTD https://interneturok.ru
OpraHH3MOB https://infourok.ru
Ceneknus 7 1 https://vpr.sdamgia.ru/
OpPraHU3MOB. https://fipi.ru/ege/otkrytyy-
OCHOBBI bank-zadaniy-ege#!
OMOTEXHOJIOTUU
3 https://resh.edu.
PesepBHOE Bpems https://infourok.ru
https://vpr.sdamgia.ru/
68 7 3 1
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11 KJIACC

Ne | Tema/paznen Komnuect | Jlabopa | Kontpo | IIpakt | DieKTpOHHBIE
BO 4acOB TOPHBIC | JIbHBIE | YECKHE | 00pa3oBaTElIbHbIE
pecypcesl
15 2 http://school-
S BOIOLHOHHAS collection.edu.ru
1 https://resh.edu.ru
Gronorus https://infourok.ru
https://vpr.sdamgia.ru/
16 1 1 https://m.edsoo.ru/7f4133
68 http://school-
Bo3nukHOBEHME U collection.edu.ru
2 pa3BUTHE KU3HU https://resh.edu.ru
Ha 3eMiie https://interneturok.ru
https://infourok.ru
https://vpr.sdamgia.ru/
OpranusMsI i 11 2 1 https://interneturgk.ru
3 P — https://v‘pr‘.sdamgla.ru/
https://fipi.ru/ege/otkrytyy
cpena -bank-zadaniy-ege#!
26 1 https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege#!
CoolmectBa n https://resh.edu.ru
4 9KOJIOTHYCCKUC https://interneturok.ru
CHUCTEMBI https://infourok.ru
https://vpr.sdamgia.ru/
3 https://infourok.ru
5 PesepBHOE Bpems https://vpr.sdamgia.ru/
https://fipi.ru/ege/otkrytyy
-bank-zadaniy-ege#!
6 Hroro 68 4 2 2
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