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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMmsbl o OUOJIOTUU TEOPETUUECKYIO OCHOBY JUIsl OIIPeIeNICHUs
NOJIXO0J0B K (pOPMHUPOBAHUIO coAep)aHUs yueOHOro npeamera «buosmorus» cocraBuiu:
KoHenTyanbHele mojoxkeHuss @OI'OC COO o B3auMOOOYCIOBIEHHOCTH — IEJEH,
coJiepKaHusl, pe3yJIbTaTOB 00yUYeHUsI U TPEOOBAHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOLIUX LENAX U MPUHIUIAX, XapaKTEePU3yIOIINX COBPEMEHHOE COCTOSIHHE
CUCTEMBI CpeJlHero o0Iiero oopasoanus B Poccuiickoit deaepannn, a TakKe MOJT0KEHUS
o creuupuke OWONIOTHMU, €€ 3HAYEHWU B TMO3HAHUU >KMBOW MPHUPOABI M OOECIeUeHUU
CYLIECTBOBAHMsI 4eJloBeYecKoro obmiectBa. (CorjacHO Ha3BaHHBIM  IOJIOKEHUSIM,
ornpeaeneHbl OCHOBHbIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T MNpEACTaBICHUE O ILeNIX, 00 o0uieil crpareruu
oOyueHusi, BOCIHUTAHUSA W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOro mpeamera
«buonorus», omnpeaenser o00s3aTeNbHOE MPEAMETHOE COACPKAHHE, €ro CTPYKTYpY,
pacmpeziesieHre Mo pasjeiaM U TeMaM, PEKOMEHIyeMYI0 MOCJIEI0BATEIbHOCTh U3YUECHUS
y4eOHOro mMaTepuana ¢ YY4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JTOTUKHU
00pa3oBaTEIBLHOIO MPOIECcCa, BO3PACTHBIX 0COOCHHOCTENH 00YyUYaIOIIMXCS.

B nporpamme mo OHOJOTHMM TakKe YYMUTHIBAIOTCS TPEOOBaHUS K IJIAHHUPYEMbBIM
JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3ysibTaTaM o0yueHus: B GOpMUPOBAHUU
OCHOBHBIX  BHJIOB  y4€OHO-TIO3HABATEJIbHOW  JICSTENbHOCTU/YUeOHbIX  JEHCTBUMI
00y4aronuxcsi o OCBOCHUIO COJIepKaHUsI OMOJIOTUYECKOr0 00pa30BaHUsl.

B mporpamme no 6uosorun (10—11 xnaccel, 6a30Bbli ypoOBEHb) pealn30BaH MPUHIIUIL
MPEEMCTBEHHOCTH B HW3Y4YeHMHM OHOJOrMH, Onaromapsi yeMy B HEH NpOCMaTpUBAETCS
HAIpPaBJIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHUSI, LIEHHOCTHBIX OpPHEHTALMI JIMYHOCTH, 3KOJOTHYECKOIrO
MBIIIJICHUS, TPEJICTABICHUNA O 3J0POBOM 00pa3e >KU3HU M OEpeKHbIM OTHOLIEHUEM K
OKpyXaromied npupomHon cpene. [loaTomy Hapsmy ¢ u3ydeHHeM OOIIEeOMOTIOTHYECKHIX
TEOPHI, a TAK)KE 3HAHUI O CTPOCHHUH KUBBIX CUCTEM Pa3HOrO PaHIa ¥ CYIIHOCTH OCHOBHBIX
MPOTEKAIOIMX B HUX IPOLIECCOB B IMporpaMme MO OMOJIOTHMU YAEJIEHO BHUMAHHE
MCIIOJIb30BAHUIO MOJYYECHHBIX 3HAaHUW B TOBCEAHEBHOM KM3HU JJIs1 PEIICHUS IPUKIIAIHBIX
3a/lay, B TOM 4YHCJIe: TPOPUIAKTUKA HACIEACTBEHHBIX 3a00JIeBaHUI 4YeIoBEKa, MEAUKO-
TEeHETUYECKOTO KOHCYJIBTUPOBAHMS, OOOCHOBAHHUS HSKOJOTHYECKH IIeIeCO00pa3HOro
MOBEACHUSI B OKPYXKAIOLIEH NPUPOAHOM Cpene, aHan3a BIUSAHUA XO3AMCTBEHHOM
NEeSTEIbHOCTH YeJIOBEKa Ha COCTOSHHE NPUPOAHBIX M HCKYCCTBEHHBIX 3KOCHCTEM.
Ycunenue BHUMaHUs K MPUKIAAHONW HaAmpaBiIeHHOCTH yuyeOHOro mpeamera «buonorus»
IPOAMKTOBAHO HEOOXOIMMOCTbIO OOECNEUYEeHUs YCIOBUU [UIsl pELIeHUs OJHOM U3
aKTyaJlbHBIX 3aJa4 IIKOJBHOIO OHOJOTMYECKOro 00pa3oBaHUs, KOTOpasl MpEeArnojaraeTt
(bopMupoBaHUE Y 00yJarOIIMXCS CIIOCOOHOCTH aJaNTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MHUPA.

buonorus Ha ypoBHE cpeAHero o0miero oopa3oBaHusi 3aHUMAaeT BaxxHoe MecTto. OHa
oOecnieunBaeT (OPMUPOBAHKE y 00YUAIOMIMXCS PEICTABICHUN O HAYYHOM KapTUHE MUPa,



pacimupsieT 1 000OIIaeT 3HAHUSA O XUBOW MpHUpone, €€ OTIUYUTETbHBIX NMPU3HAKAX —
YPOBHEBOI OpraHMU3alMKi U 3BOJIOIUH, CO3MAET YCIOBHS JJIs: MO3HAHUS 3aKOHOB >KMBOMU
npuponbl, (GOopMUPOBaHUSA (PYHKIHOHAIBHON TPAMOTHOCTH, HAaBBIKOB 3/I0POBOTO U
0e30macHOro o0pasza >KU3HHU, SKOJOTUYECKOIO MBIILIEHUS, [IEHHOCTHOIO OTHOIIEHUS K
KUBOU NIPUPOJIE U YEIIOBEKY.

bonbmioe 3HadeHwe OWUONOTHS MMEET TaKKe M PEIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3a/lad CPEAHETOo OOIero oO0pa3oBaHUs, COIUANTH3AIMN OO0YYaIOIIUXCS.
N3yuyenue Ouosioruu oOecreurBaeT YCIOBUS Il (POPMUPOBAHUS HHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(MOPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW  KYJbTYPHI,
CIIOCOOCTBYET MHTErpalud OWOJOTMYECKUX 3HAHUW C MPEACTaBICHUSIMU U3 APYTrHX
y4eOHBIX IPEIMETOB, B YACTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIE OI0KEHUS
O MpeaHa3HaueHuu yuyeOHoro npeamera « bruoaorusy cocTaBimiIv OCHOBY JIJIsl OTIpEACTICHUS
MOAXOA0B K OTOOPY M CTPYKTYpUPOBAHUIO €ro COJEpkKaHUs, IPEICTaBICHHOIO B
nporpaMme 1o OUOJIOTHUH.

Ot6op coxmepxkanus ydeObHoro mnpenmera «buomorus»» ©Ha 06a30BOM ypoBHE
OCYIIECTBIEH C MO3UIUN KYJIbTYPOCOOOPA3HOTO MOJXOa, B COOTBETCTBUU C KOTOPBIM
oOyuaroluecs: A0KHBI OCBOMTH 3HAHUS U YMEHHUSI, 3HAUMMBbIe JIJ1s1 GOPMUPOBAaHUS 001LIEH
KYJIbTYPBI, OTIPEIEISIONINE aJIeKBATHOE MOBEACHUE YEIOBEKA B OKPY>KaIOIIEeH IPUPOAHON
cpele, BOCTpeOOBaHHBIE B MOBCEIHEBHOM KM3HU M MPAKTUUYECKOH JiearenbHOocTH. Ocoboe
MECTO B 3TOM CHCTeME€ 3HAaHUI 3aHUMAIOT 3JEMEHTHI COAEpXKaHUs, KOTOpbIE CIy>KaT
OCHOBOW 71l (pOpMUPOBAHUS TPEACTABICHHM O COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHE MUpPA U IIEHHOCTHBIX OPUEHTALMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3allUuu
OMOJIOTHYECKOT0 00pa3oBaHUsI.

CTpyKTypUpOBaHUE COJIEp)KaHUsl Y4EOHOro Marepuaia B mporpamme mno OHoJoruu
OCYIIECTBJIEHO C Y4Y€TOM MPUOPUTETHOrO 3HAUEHHUS 3HAHUH 00 OTIUYUTEITHHBIX
OCOOCHHOCTSIX KMBOM MPHPOAbI, O €€ YPOBHEBOW OpraHu3alii © H3BoJOUMU. B
COOTBETCTBUM C JTUM B CTPYKType YyuyeOHoro mpeamera «buonorus» BblaeneHbI
cilenyrolmue cojaepkareiabHplie JuHUM: «buonorus kak Hayka. MeToabl Hay4dHOIo
no3Hanus», «Krerka kak Ouosjormueckas cuctemay, «OpraHu3Mm Kak Ouojiornyeckas
cuctema», «CucremMa M MHOrooOpa3ue OpPraHHMYECKOro Mupa», «OBOJIIOLHMS >KHUBON
IPUPOJIB, « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.

Lenps uzyyenus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
0Oy4aroIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHATBHOM OpraHU3alliy KUBBIX CUCTEM
pa3HOro paHra W NpPUOOPETEHHE YMEHHUH HCIIOJIb30BAaTh 3TH 3HAHUS Ui TPAMOTHBIX
JEUCTBUN B OTHONICHUH OOBEKTOB KHBOW MPUPOABI U PEIICHUS Pa3TUYHBIX KU3HEHHBIX
pooJIeM.

JlocTukeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcst peuieHUEM CIIEeYIOUX 3a0a4:

OCBOEHHE OOYYAIOUIUMUCS CHCTEMbI 3HAHUI O OMOJOTHMYECKHUX TEOPHSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWIaX, CIy)XalldX OCHOBOM ISt



dbopMHUpOBaHUS TIPEACTABICHUA O €CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METojax
HAyYHOTO TO3HaHUs, CTPOCHUH, MHOTOOOPAa3UN U OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTAaHM3AIMU, BBIIAONIMXCA OTKPBITUSX W COBPEMEHHBIX HCCIICOBAHUSX B
OHOJIOTHH,

dbopMupoBaHHE Y 00YUaIOIINXCS TO3HABATEIHHBIX, MHTEIJICKTYaTbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B TpOIleCCEe aHadn3a JAHHBIX O MYTAX Pa3BUTUS B OMOJIOTHU HAYYHBIX
B3TJISZIOB, UJICH U MTOAXOA0B K M3YYCHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHSI OpPTaHU3AINY;

CTaHOBJICHHE Yy OOydYaroImuXcs OOIIed KyIbTyphl, (YHKIMOHAIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIEro MUPA KUBOH MPUPOIBI
Ha OCHOBAHWH 3HAHWI U OTIBITA, MTOJIYYCHHBIX TPHU U3YYCHUH OMOJIOTHHY;

dhopmupoBaHne y 00yJaOIIMXCS YMEHUHN WLTIOCTPUPOBATH 3HAYCHHUE OMOJIOTUYECKHIX
3HAHWH B MIPAKTUYECKON NESITEIILHOCTH YEJIOBEKA, Pa3BUTUN COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTUM U arpoOMOTEXHOJIOTH;

BOCTIMTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHMSI YEIIOBEKOM KHBOU MPUPOJIHI,
HEOOXOUMOCTH OEpeKHOTO0 OTHOIIEHUS K HEH, COONIONEHUs STUYECKHMX HOPM IpU
MIPOBEICHUH OMOJIOTUIECKUX HCCIICIOBAHUN;

OCO3HaHWE IIEHHOCTH OWOJIOTWMYECKHX 3HAHWA JUIsl  TOBBIIICHUS  YPOBHS
AKOJIOTHYECKOH KYIBTYPHI, A1 (GOPMUPOBAHKSI HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHNE TPUOOPETEHHBIX 3HAHUIM U YMEHUN B TIOBCETHEBHOM JKU3HH TSI OIICHKU
MOCJICACTBUM CBOEH N1eATEIHLHOCTH MO OTHOIICHUIO K OKPYXKaIolIeil cpeae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHUE U COOIOIEHNE MEP MPOPUIAKTUKH 3a00JI€BaHUA.

B cucteme cpennero o6mero obpaszoBanusi «buonorus», uydaemas Ha 06a30BOM
YPOBHE, SABJSETCS 0053aTEIbHBIM YU€OHBIM MPEAMETOM, BXOSIIINM B COCTAB MPEAMETHON
obnactu «EcTecTBeHHO-HAYUHBIE IPEAMETHI.

st m3ydeHus: Ouosiormyi Ha 0a30BOM YPOBHE CpemHEro oOmero oOpa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac
B HEJICIIIO).



COIAEPKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTUMH €CTECTBEHHBIMH HaykamH, (uiaocodpueil, 3TUKOH, SCTETHUKON u
npaBoM. Ponb Ouonoruu B (GOpMUPOBAHWU COBPEMEHHOW HAyYHON KapTUHBI
mupa. CucreMa OMOJIOTMYECKUX HaYK.

Meroabpl TO3HAHUS KUBOM MpuUponabl (HAOIIOJEHUE, HKCIEPUMEHT,
ONHCaHWE, HU3MEpeHHe, Kiaccu(uKalus, MOJACIUPOBAHUE, CTAaTHCTUYECKas
00paboTKa TaHHBIX).

JleMoHcTpanuu:

IToptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /[x. Yorcon u @.
Kpuk.

Tabnuiel u cxembl: «MeToIbl HO3HAHUSI )KUBOM TPUPOJIBDY.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcnonbp3oBaHue pa3iIWyHBIX METOAOB IMPHU
U3Y4YEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3aLMS.

KuBbie cuctembl (OMOCHCTEMBI) KakK TPEAMET HW3Y4YEHUS OWOJIOTHH.
OTnHyne KUBBIX CHCTEM OT HEOPraHUYECKON NPUPOJIBI.

CpoiicTBa OMocHCTeM U HX pa3HOOOpa3ue. YPOBHM OpraHU3ALMU
OMOCHCTEM: MOJICKYJIIPHBIA, KJICTOUHBIA, TKaHEBBIA, OPTaHU3MEHHBIM,
MOIYJISILIMOHHO-BHI0BOM, DKOCUCTEMHBIN (OHOTreOICHOTHYCCKHI),
ounochepHbIi.

JleMoHcTpanuu:

Tabnuubl 1 cxeMbl: «OCHOBHBIE TPU3HAKY KUZHI, « Y POBHU OpraHU3AINH
KUBOU MPUPOIBD.

O6opynoBanwue: Mmojens mosiekyisr JJHK.

Tema 3. XumMHu4ecKkuil COCTaB M CTPOCHUE KJIETKH.

XHUMUYECKUIN COCTAB KJIETKH. XMUMUYECKHUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMM BOABI M MUHEpPAIBHBIX BelIeCTB B KkieTke. l[lomnepxkanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u cTpoeHue 6e1KkoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amMeHumble W 3aMEHUMBIE AMHHOKUCIOTBL. AMHUHOKHUCIOTHBIM COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOIN MOJIEKYJIbI (I€pBUYHAS, BTOPUYHASI, TPETUYHAS U



YeTBepTUYHAsI CTPYKTypa). XUMHUYECKHE CBOWcTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

®epMmeHTHl — Ouosiormueckue Karanuzaropbl. Crpoenue QepmeHra:
aKTUBHBIA LEHTp, cyOcTpatHas cneuupuyHoctb. Kodepmentsl. ButaMuHbL.
OT1nnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYrneBomapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JIe30KcHpu003a),
aucaxapuipl (caxaposa, JIakTo3a) M ToJiMcaxapuibl (Kpaxmaj, TJIMKOTEH,
LeJUTI0J103a). bruonornyeckue GyHKIMH YIIIEBOIOB.

Jlunuael:  Tpurnunepunasl, dochonunuabl, crepounsl. 'uapodubHO-
rupodoOHble cBoiicTBa. buonornueckue QyHknuu aununoB. CpaBHEHHE
YIJ€BOJI0B, OETIKOB M JTUMUAOB KAK HCTOYHUKOB SHEPTHUU.

HykneunoBesie kucnotel: JIHK wu PHK. Hykneotuasr — MoHOMEpBI
HyKJIenHOBBIX KUCIIOT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIun.

[utonornuss — Hayka o kierke. Kiierounas Tteopuss — mnOpuMmep
B3aMMOJICHCTBHUS HJed M (PAKTOB B HAy4YHOM MO3HAHMUA. MeETOoAbl U3ydeHHUs
KJIETKH.

Knerka kak uenoctHas skuBas cucrema. OOmMe NpU3HAKA KIIETOK:
3aMKHYTasi Hapy>kHas MeMOpana, mojekynbl JIHK kak reneruueckuii anmapar,
CHUCTeMa CHHTe3a Oelka.

Tunel KIETOK: 3yKapHOTHYECKas W mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHHUS MpOoKapuoTUYecKor kieTku. Kietounas crenka 6akrepuil. CtpoeHue
DYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, KUBOTHOU M
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKA, ITTIMKOKAJIUKC, X
¢dbyukiuu. [Ina3matnyeckas MemOpaHna, e€ cBoiicTBa u pyHKuuu. [{uTomnnazma u
e€ opranouasl. OnHoMeMOpaHHbie opraHou bl kieTku: DIIC, anmapar I"onbaxwy,
mu30coMbl. [loryaBTOHOMHBIE OPraHOWIBI KJIETKA: MUTOXOHAPWUH, IJIACTU[BI.
[Ipoucxoxaenne MUTOXOHApUNA U Twutactud. Bunel mmactun. HememOpanHbie
OpraHoubl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPHOIH, PECHUYKH,
KryTUKH. OyHKIUHA OPraHOUAO0B KJIETKU. BKiltoueHus.

Snpo — perynsTopHblil neHTp kieTku. CTpoeHue siapa: saaepHas 000104Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JIeBenryk, P. I'yk, T. llIsann, M. lneitaen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.



Huarpammel:  «PacnpeneneHne XHMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU TPUPOIEN.

Tabmuupr u cxemsl: «llepruoanyeckas TadaMIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyybl BOAbD», «buocuHTed Oenka», «CTpoeHHue MOJEKYJIbI
oenka», «Ctpoenue pepmentay, «Hykinennossie kucinotsl. JJHK», «Ctpoenue
Mosiekysibl  AT®», «CrpoeHue 3SyKapuOTHYECKOW KIEeTKH», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHne pacTUTENbHOM KIETKH», «CTpoeHue
MIPOKAPUOTUYECKON  KIEeTKW», «CTpoeHue sapa KIETKW», «YTIJIEBOABDY,
«JInnuaey.

ObopynoBaHue: CBETOBOM MMKPOCKOM, OOOpYIOBaHHME ISl MPOBEICHUS
HAOJIIO/ICHUH, U3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Jlabopatopuass padora No 1. «M3yueHHme KaTaJIUTUYECKONW AKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WA KaTalla3bl)y.

JlaGopatopHass padora Ne 2. «l3yueHue CTpoeHHsS KIETOK pacTEHU,
KUBOTHBIX M OaKTEpHUHl MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpENapaTax u ux
OTIMCAHUE.

Tema 4. /KusHeesATeJbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa00IU3M. ACCUMUIIAINS (TJTACTUIECKUN 0OMEH )
U JUCCUMUIISIUS (PHEPreTUYECKUi 0OMEH) — JIBE€ CTOPOHBI €AUHOTO Mpolecca
Merabosin3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB W SHEPIMH B NMOHUMAHUU
MeTaboJiu3Ma.

Tuner oOmeHna BemecTB: aBTOTPOGHBI U TeTepoTpodHbIi. Ponb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KJIETKE.

®ortocunTe3. CperoBass u TemHOBass (a3bl (orocuHTe3a. Peakiuu
dorocunTe3a. DhPeKkTUBHOCTH (POTOCHHTE3a. 3HaueHHEe (QOTOoCHHTE3a MJIs
KU3HM Ha 3emuie. BiusHue ycnmoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHHTE3UpyIomue OakTepuu. 3HAUEHHE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KieTke. PacuieruieHre BellecTB, BbIACICHUE U
aKKyMyJIMDOBaHHME SHEPruM B KIJETKe. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buapl. KuciopogHoe OKuCIeHUE, WIA KIETOYHOE
JIbIXaHUE. OKucIUTENBHOE dbochopunupoBanue. D¢ DHEeKTUBHOCTh
AHEPreTUYECKOro 0OMEeHa.

Peakuun wmatpuuHoro cuHrte3a. ['eHermdeckas uHdopmanms u JIHK.
Peanuzanus reneruueckoil mHGOpMaluu B KJIETKE. | eHeTHUeCcKuil KOJ U €ro



cBoiicTBa. Tpanckpunius — MmatpuuHblid cuate3 PHK. Tpancmsmus — buocuntes
Oenka. Dtambl Tpancisanuu. KomupoBanwe amuHOKHCIOT. Poib pubocom B
OouocuHTese Oernka.

Hexknerounsie ¢hopmbl xu3HU — BUpYChL. cTopust oTKpbiTUs BUpycoB (/1.
N. WBanoBckuit). OCOOCHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, XKMBOTHBIX M YEJOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHnoaeduiura yenoseka (BUY) — po3oynurens CITN/a.
OOpaTHass  TpaHCKpuUIIIMs, peBepraza W  uHTerpaza. IIpodumaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBaHUIA.

JleMmoHcTpanuu:

[Toprpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupr u cxembl: «Tumnbl nutanus», «Metaboauzm», « MUTOXOHIPUSY,
«HepreTuyeckuit ooMeny», «Ximoporuiacty, «Potocunrtesy, «Ctpoenue JJHK,
«Ctpoenue u ¢yHKIHOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[eHeTmueckuit
koa», «Bupyce», «bakrepuodaruny», «CTpoeHne W >KU3HEHHBIH LUKI BHpYca
CIT1/]a, 6axtepuodara», «Permxkarus JTHK.

O6opynoBanue: mogenu-anmiukanuu «Y asoenue JHK u Tpanckpuniusy»,
«buocuntes 6enkay, «CtpoeHue KIeTKn», MoJenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M1 HHAUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krnerounplii UK, WM SKU3HEHHBIN UK KiaeTku. MHTEepdaza m MuTos.
[Ipoueccrl, npoTekaromue B uHTepdase. Pernmukanus — peakiuss MaTpUIHOTO
cunre3a JIHK. Ctpoenue xpomocomM. XpOMOCOMHBIM HabOp — KapHOTHII.
JIunmonaHBIM M TaIUIOWIHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XpOMATHIBIL.
[{uTonornueckue OCHOBBI PA3MHOXKEHHUS W HWHAWUBUAYAIBHOTO Pa3BUTHSA
OPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu muto3sa. [Iponecchl, mpoucxoasime Ha
Pa3HBIX CTAIUAX MUTO3a. bUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKU — aronTo3.

@dopMbl  pa3MHOKEHHS OpPTaHW3MOB: O€CIoyioe | TMOJ0BOe. Bumsl
Oecronoro  pa3MHOXEHHUS: JelIeHWE HaABO€, TMOYKOBAaHHUE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BEr€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KJIOHUPOBAaHUE OPTaHU3MOB, €0 3HAUYCHUE JIJIS CEJICKLUU.

[TomoBoE pa3MHOKEHHE, €TO OTINYHSI OT OECTIOJNOTO.

Meiio3. Cranuu meiio3a. Ilponecchl, mpoucxoasmme Ha CTagusx Meilosa.
IToBenenne xpomocom B menose. Kpoccunrosep. buonoruueckuii cmbica u
3HaYCHUE MENO03a.

["ameTorenes — mpoiiecc 00pa30BaHMs TMOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHU U sudHUKH. OOpa3oBaHue U pa3BUTHE TOJOBBIX



KJIIETOK — TraMeT (CIepMaTo30uj, SUILEKIEeTKa) — CIEPMATOreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOEHUs SULEKIETOK W cHepMaro3ouJoB. OmIoA0TBOPEHHE.
[TapTenorenes.

NupauBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHUOHAIBLHOE pa3BUTHUE
(aMOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHUS Y TO3BOHOYHBIX JKUBOTHBIX:
apobnenue, racTpysinuus, opranorenes. [loctamOpronansHOe pa3BuTHe. TUIIBI
MOCTAMOPHOHAIBLHOTO Pa3BUTHUS: TIpsIMOE, HempsMoe (JIMYMHOYHOE). BrusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BHI3bIBATH BPOXKIEHHbIE
YpO/JICTBA.

Poct n pa3Butue pacteHuil. OHTOr€He3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTaJMH Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuier 1 cxembl: «DoOpMbl pa3MHOXKEHHUS OpPraHU3MOBY, «J[BoiHOE
OILUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHWil», «BereratmBHOE pa3MHOXKEHUE
pactenuii», «Jlenenue kietku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsiil 1ukiny, «Permnukanusa JHK», «Muto3y,
«Menosy, «lIpssmMoe n HenpsIMOE pa3BUTHUEY», «['aMeTOreHes y MIEeKOIMUTAOIINX
1 yenoBeKa», «OCHOBHBIE CTAIMM OHTOTECHE3a.

ObopynoBanue:  MHKPOCKOMN,  MHKporpenapatsl  «CrepMaTo30U/IbI
MJICKOITUTAIOLIETO», « A UIEKIETKA MIEKOMMUTAIOMIET0», «KapuoKnHE3 B KIIETKax
KOpEUIKa JyKa», MAarHUTHAsE MOJEJIb-aNIUINKauus «JleneHue KIeTKu», MOAEINb
JIHK, monenb meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 3. «HaOmrogeHne muTo3a B KJIETKaX KOHYMKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIMPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydyeHue CTpOEHHsI MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOMpenapaTax».

Tema 6. HacsienCTBEHHOCTh U MI3MEHYHUBOCTH OPraHU3MOB.

IIpenmer n 3amaum reHetuku. lMcropus pasButusa reHetukd. Poib
IIUTOJIOTUU U HMOPHOJIOTUU B CTAHOBJIICHWU T'E€HETHKH. BKiaa poccuiickux u
3apyOEKHbIX  YYEHBIX B  pa3BUTUE TIEHETUKU. MeToAbl  T'€HETHKHU
(ruOpUAOJIOTUYECKUN,  LUTOTCHETHUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKUI).
OCHOBHBIE TEHETHUECKHUE NOHATHS. [ eHeTHUecKasi CHMBOJIMKA, HCIIOJIb3yeMasl B
CXEMax CKpEIBaHUN.

3aKOHOMEpPHOCTH  HAcCJlE€lIOBaHUs NPU3HAKOB, YCTAHOBJIECHHbIE [
Mennenem. MoHoruOpuaHOe CKpelllMBaHue. 3aKOH €IuHO0-00pa3usi THOpUI0B
NepBOro MoKoJeHusA. IIpaBWiio [TOMHUHHMpPOBaHMS. 3aKOH PaCILECIUICHHUS
npu3HakoB. ['unoresa unctoTel ramer. [1ojiHOE 1 HEMOJIHOE TOMUHUPOBAHUE.



JluruOpuaHoe  CKpelllMBaHWE. 3aKOH HE3aBUCHUMOTO  HacJledOBaHUS
npu3HakoB. lluTOreHETHYECKHE OCHOBBI JUTHOPUIHOTO  CKPEIIMBAHUSA.
AHanuzupyouiee CKpEILMBAHUE. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUs JJIs ONPEACIICHHs] TEHOTHUIIA OCOOH.

CuerienHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana o
CLUCIUICHHOMY HAcJEJOBAHUIO Te€HOB. HapymieHune cuemieHus TeHOB B
pe3yJabTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

I'eneTuka nona. XpoMOCOMHOE ONpPEAETIEHUE 1M0J1a. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMEBI. ['OoMOrameTHele W reTeporaMeTrHsle opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLIEMIJICHHBIX C IOJIOM.

N3MeHYHnBOCTD. Buasl  M3MEHUYMBOCTH: HEHACIIEICTBEHHAsA WU
HacleACTBeHHas. Poib cpeapl B HEHACIENCTBEHHOM  M3MEHYHMBOCTH.
XapakTtepucTuka MOAU(PUKAIMOHHON W3MEHYMBOCTH. BapuarmoHHBIA psll U
BapualuuoOHHas KpuBas. Hopma peakumm mpusHaka. KoimuecTBeHHbIE U
KaueCTBCHHBIC MPU3HAKK U UX HOpMa peakiuu. CBoiicTBa MOAMGMUKAIIMOHHON
M3MEHYUBOCTH.

HacnencTBenHas, wiu reHoTUNHUYecKasi, U3MEHYMBOCTh. KomOuHaTuBHAs
W3MEHYUBOCTb. Mel03 M TMOJOBOM MpOLECC — OCHOBa KOMOMHATHBHOU
M3MEHYMBOCTH. MyTallMOHHas W3MEHYUBOCTh. Kiaccudukamuss MyTaruii:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE. YacTOoTa M TPUYMHBI MyTaluuii. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTMUECKUX PSAOB B HACIEICTBEHHON M3MeHunBOCTH H.
N. BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun yenoBexka. OCHOBHBIE METObl T'€HETHKHU
YyeJI0BEeKa: IreHCAJIOTMYECKHH, OJIM3HEIIOBBIM, IIUTOr€HETUUECCKUM,
OMOXMMHUYECKHUM, MOJIEKYJIApHO-TeHeThuueckuii. COBpEeMEHHOE OmpeelieHue
TE€HOTHUIIA: [IOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomompio II[P-amanu3a. HacnencrBeHnHble 3a00JIeBaHMS 4YEIIOBEKAa: T'€HHEIC
OoJe3Hu, OOJIE3HHN C HACIIEICTBEHHOM MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. Comarvueckue M TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KJIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTUKN U JICUSHUS
reHEeTHYEeCKuX Oose3Hel. MeauKo-TeHeTHIeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUIMHCKOW TE€HETMKH B NPEAOTBPAICHUA M JICUCHUM TIECHETUYECKUX
3a00s€eBaHUH YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.



Tabmuubr u  cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHHE ©  €T0
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH PACILEIUIEHUS M €ro LUTOreHEeTHYeCKas
OCHOBa», «3aKOH YHCTOThl TameT», «JlurubpuaHoe CKpeuuBaHue»,
«lluTonornyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpeluBaHus», «Meho3y,
«B3auMonencTBue aeNnbHbIX T€HOBY», «l'€HeTHYeCKHe KapThl paCTEHUH,
KUBOTHBIX U YeJOBeKay, «['eHeTHka mona», «3aKOHOMEPHOCTH HACJIETOBAHUS,
CUEINIEHHOrO0 ¢ TMojom», «KapuoTtumel yenoBeka M JKUBOTHBIX», «Bumael
M3MEHUYMBOCTHY», «MoaudukannoHHas n3MEeHYUBOCThY, «HacienoBanue pesyc-
(dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAS U3MEHYUBOCTb.

ObopynoBanue: MoAenu-anruiuKauu «MOHOTHUOPHUIHOE CKPELIUBAHUEY,
«Hemonnoe nomuHupoBanue», «JuruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl M MuKponpenapar «Jpo3zoduna» (Hopma, MyTanuu
(GOopMBI KpBUIbEB M OKPACKH Telia), repbapuii «I'opox moceBHOM».

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

JlabopatopHnas pabota Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPHIHOTO U
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(UIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas padora Ne 6. «M3yuenne MoaudUKaAIMOHHON
MU3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psiia U BAPUALIMOHHON KPHUBOID.

JIaGopartopHast pabota Ne 7. « AHanu3 MyTanuii y 1po30(uisl Ha TOTOBBIX
MHKponpenaparax».

[Ipaktuueckas pabora Ne 2. «CocraBieHue M aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa U Opolecc. 3apokKACHUE CENCKIIUU U JOMECTUKAIIUS.
Yyenne H. WM. BaBumoBa o TIeHTpax NPOUCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. LIeHTpbI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT,
opoJia, HTaMM.

CoBpeMeHHbIE METOIbI CeNeKIMN. MacCoBBIN U MHANBUAYAIbHBIN OTOOPHI
B CEJICKLIMM PpAcTEHUN W XKMBOTHBIX. OlEHKa 3KCTEphepa. bIM3KOpoICTBEHHOE
CKpemrBaHnue — MHOpuauHT. Yucras nauaus. CKpelMBaHWE YHUCTHIX JHHUM.
['ereposuc, nnm rubpuanas cuiia. HepoJicTBeHHOE CKpelMBaHue — ayTOPUIMHT.
Otnanéunas rubpuau3anuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M
MOJIyYEHUE MOJUIUIONI0B. JIOCTHKEHUS CENEKIHMH PAaCTeHUW, >XUBOTHBIX U
MHKPOOPTIaHU3MOB.

buotexHonmorus Kak oTpaciib MPOU3BOJCTBa. ['€eHHas MHKeHepus. DTanbl
co3nanusi pexomOunantHo JIHK wm Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kretounele KyJabTypbl. MMUKpPOKIOHAIBHOE  PA3MHOKECHHE
pacrenuil. KioHupoBaHME BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX



OpraHu3MOB. JKoJoruueckue u stuueckue mnpodiembl. MO — renernyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpersl: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

TaGmumpr 1 cxembl: KapTa «lleHTpBl MPOMCXOXKAECHUA U MHOrooOpasus
KyJbTYpHBIX pacTteHui», «llopombl gomamHuUX KUBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHui», «Otnanénnas ruopuauzanus», «Padbotel akagemuka M.
®. VBanoBay, «llonumnongus», «OOBEKTbl OMOTEXHONOTHNY, «KieTouHble
KYJIBTYpPBI U KIOHUPOBaHUEY, « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJsSKH IUJIOJOB W KOPHEIUIOAOB JAMKUX (GOpM U
KYJIBTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTUKEHUS CEIEKUHUU PACTEHUH U
KUBOTHBIX  (HAQ  CEJEKIMOHHYIO  CTaHIUIO, IUIEMEHHyI0  (depmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIHUCTBO, J1IaOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpennochiIkKu BO3HUKHOBEHUS SBOJIOLMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopus U e€ MecTo B OnoJiornu. BiusiHue 3BOJIIOIIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U JPYTUX HayK.

CBunerenbcTBa 3BOMIONMH. [lameoHTONOrMYECKUe: MOCIEN0BATEILHOCTD
MOSIBJICHUS BHUJOB B MAaJCOHTOJIOTMYECKON JIETOMUCH, TepeXOoiHble (HOPMBI.
buoreorpaduyeckue: cxoactBo U pasznuuue (ayH u Qrop MaTEpUKOB U
OCTpPOBOB.

OMOpPHOJIOTMYECKHUE: CXOJCTBA W pas3inyusi dMOPHUOHOB PA3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTUYHBIC, aHATIOTHYHBIE,
pYyIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MYyTEeH y BCEX
OpraHU3MOB.

OpomonronHas Teopus Y. Jlapeuna. IIpeamnochuiku BO3HUKHOBEHMSI
aapBUHMU3Ma. J[BIKYIIHE CHJIBI 3BOJIIOLMU BUAOB 1O JlapBuHy (HM30BITOYHOE
pPa3MHOKEHHE MPU OTPaHUYEHHOCTH PECYPCOB, HEOTIpeAeNEHHAs N3MEHUNBOCTD,
0opb0a 3a CyIleCTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE MTOJIOKEHHUS.



Muxkposomtonus. [Tonynsius Kak equHUIA BUA U 3BOJIOLUH.

JBroky1ire cuibl ((hakTopbl) BOJIIOLUU BUAOB B MPUPOJE. MyTallMOHHBIHA
IpoLecc U KOMOMHATUBHAs M3MEHUYMBOCTh. [lomynsiiuoHHbIE BONHBI U Apel(
redoB. M3onduus u Murpanusi.

EctectBennblii 0TOOp — HampaBisoomui (QakTop 3BOMIOLUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

ITprcnoco0aeHHOCT OPraHW3MOB KaK pe3ynbTar 3Boouuu. llpumepsl
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UANO-aAANTALUY.

Bun wu BupooOpazoBanue. Kpurtepuum Bujga. OcHOBHbIE (QOpPMBI
BUI000pa30BaHus: reorpadpuueckoe, SK0JI0rHIecKoe.

MaxkposBomonusi. PopMbl  3BOMIONHUK:  (puUIeTHUECKas, AUBEpreHTHas,
KOHBEPIeHTHas, apaenbHas. HeoOpaTuMocTh 3BOJIOLUN.

ITpoucxoxnenue oT HECTEeLIMATU3UPOBAHHBIX IPEJIKOB.
[Iporpeccupyromas crienuanu3anus. ATanTuBHAs pajraysl.
JleMoHcTpanuu:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrouiep, A. H. Ceeprios.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiiey,
«3apobIlIN TO3BOHOYHBIX KUBOTHBIXY, «Apxeontepukcy», «PopMbl 60pbOBI 32
cyliecTBoBaHHe», «EcTecTBeHHbIN 0TOOP», «MHOT000pa3ue COPTOB PACTEHUINY,
«MHorooOpazue mopoa  KUBOTHBIX»,  «llomymsuumy, «MyTanmoHHas
U3MEHUYMBOCTBY, «ApoMopdo3bl», «Manoananranumn», «OO0mas aereHepamms»,
«/IBmxymme cunbl sBOMOLMMY, «Kapra-cxema mapupyra nyremectBus Y.
HapsunHay, «bopnba 3a cymiectBoBanue», «IIprucrnoco0IeHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe Bug000pazoBaHuE», « IKOJIOTHUECKOE BUI000pa30BaAHHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IUYHBIMU TUIIAMHU OKPACKH,
HAOOp TUIOAOB U CeMsiH, KoJuleKuus «lIprumepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
’KUBOTHBIX», MOJIe]Ib «OCHOBHBIE HAIIPABICHUS SBOIIOIUI», 00bEMHAs MOEIb
«CTpO€HHE roJIOBHOTO MO3ra O3BOHOYHBIX.

buoreorpaduyeckass kapra Mupa, Koywiekius «@DoOpMbl COXpaHHOCTU
HMCKOTIAEMBIX JKMBOTHBIX W pacTeHui», moxaenb anmumkanus «llepekpéct
XpOMOCOM», BJIaxHble npenapatel «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKpornpenapat «J{po3odunay (Hopma, myTanuu GopMbl KPbUILEB U
OKpAacKH Tena).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHnast padota Ne 1. «CpaBHeHHe BUJIOB MO MOP(OIOrHYECKOMY
KPUTEPHUIO).



JlabopatopHas padota Ne 2. «Onmcanue mprucnocoOJICHHOCTA OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU HA 3emuie.

JloHay4HbIE NPENCTABICHUSA O 3apOKICHUU KW3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M NaHCHepMus. XHUMHUYECKas
sBOJIIOLIMSA. AOUOTEHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW HsBomtounu. HavanbHbie
sTamnbl Ouosiorndeckoi sposoruu. ['mnoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKH U UX
sBONIOLMS. POPMUPOBAHME OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

Pa3Butne xxu3Hu Ha 3emie 1o spam u nepuoaam. Karapxeii. Apxelickas u
nmpoTepo3oiickast Ipel. Ilanmeosoiickas 3pa W €€ MepUOIbl: KEeMOPHUHCKUM,
OPAOBUKCKUH, CUITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30¥1cKas opa ¥ €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoAbl: MAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepuCTUKa KJIMMATa U T€OJOTHYECKUX MPoLeccOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBLHOTO U KMBOTHOTO MHUpa. ApomMop(do3bl y pacTeHUid U
XKUBOTHBIX. [T0osiBIIEHME, pacliBET U BBIMUPAHKE TPYII KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOro MHpa KakK OTpa)K€Hue 3BOJOLMH. OCHOBHBIE
CUCTEMATHYECKHUE IPYIIIbI OPraHU3MOB.

DBOJIIOIMA YENOBEKA. AHTPONOJIOTUS Kak HayKa. PazBuTue npencraBieHui
O MPOMUCXOXKICHUM YenoBeka. Meroabl u3ydeHus aHtponorese3a. CxoacTBa u
pasIuyms 4es0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHNE YEIOBEKA.

HBwxkymme  cunbl  (akTopsl) — aHTpomoreHe3a.  HacnmeacTBeHHas
W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIeCTBeHHBIH o00pa3 KU3HH,
U3rOTOBJIEHUE OPYJIUI TPyZAa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaJWM W BETBH DSBOJIOUMH YEJIOBEKA: aBCTPAJIOIUTEKH,
Yenosexk ymensd, YenoBek mnpsaMoxondmuii, YemoBeK HEaHAEPTAIbCKUU,
UYenosek pazyMmHblii. Haxonku MCKOMAEMbIX OCTATKOB, BPEMS CYILIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHUS], 00BEM I'OJIOBHOIO MO3Tra, 00pa3 ®U3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalIbHAS), MOHTOJOHIHAS
(a3maTcko-aMepHKaHCKasg). UYepThl NPUCIIOCOOJICEHHOCTH  IpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBUAM CYIIECTBOBAaHMS. ENMHCTBO YEIOBEUYECKUX Pac.
Kputuka pacusma.

JdeMoHcTpanuu:



[Toptpetsr: ®@. Penu, JI. [Tacrep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBenue ConHeuHON cuctembl», «Pa3Burtue
OpraHnyeckoro wmupa», «PacturenpHas kietka», <« KUBOTHas KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMeHHas CUCTEMa OPraHMYE€CKOTO MUPay,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOCHUS UYEJOBEKAa U UYETOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTUYECKUX HAXOJOK MPEAKOB
COBPEMEHHOI0 YeJIOBEKAY, «JlpeBHenmmue moam», «pesane moany, «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pacely».

O6opynoBanme: wmymsku — «[Ipoucxoxnerne  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpTalIblla, KPOMAHbOHIIA), CIEMKU WU
U300pKEHUST KaMEHHbBIX OpPYAM NMEepBOOBITHOTO 4esoBeKa (KaMHH-YOMIEPHI,
pyomita, ckpebia), reoXpoHoJoruyeckass Taliuia, KoJuleKius «Dopmbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX M PACTCHUI.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

[IpakTuueckas padota Ne 1. «M3yueHne nckonaeMbIx OCTaTKOB PACTEHUHN U
KUBOTHBIX B KOJIJIEKIIUSAX).

DKCKypcHsi « IBOJIOLNSI OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KPaeBEAUECKUN My3€el).

Tema 3. Opranu3Mbl 1 OKPYKAK0IIAs cpeaa.

DKoJorusg Kak Hayka. 3aJadd M paslenbl  dKoJoruu. Meroasl
AKOJIOTMYECKUX HUCCIIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKA.

Cpennl obuTaHusi OPraHU3MOB: BOJHAS, HA3EMHO-BO3AYIITHAS, TIOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kiaccuukanus 3K0JI0rMUecKuX (PakTopoB:
abuoTuyeckre, OMOTUYECKUE M aHTPOINOreHHbIe. JlelCTBUE HKOJIOTUYECKUX
(haKTOpPOB Ha OPTAHU3MBI.

AOunoTnveckue (hakTOpHI: CBET, TeMmneparypa, BJIAYKHOCTb.
dortonepuonusm. [Ipucmocobnenrss OopraHu3MOB K JEHCTBUIO aOMOTHYECKUX
(dakTopoB. buosiornueckue puTMBbI.

buotnueckue  dakropel. Buubl < OMOTHYECKHMX  B3aUMOJICHCTBUIA:
KOHKYPEHIIUS, XUIITHUIECTBO, CUMOMO03 1 ero popmbl. [lapasutusm, kooneparius,
MyTyanan3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHEe OWMOTHYECKUX B3aUMOJEHCTBUN JJI1 CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIECTBAX.



DKOJIOTHYECKHE XapaKTepUCTUKH momymisuud. OCHOBHBIE TOKa3aTeNu
MOMYJISILIUK: YUCIEHHOCTb, MJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTH, MPHUPOCT,
murpaius. J[nHaMuka 4uCIEHHOCTH MOMYJISIIUA U €€ Perysius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonsar, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «IIpuponnsie 30HbI 3eMauy, «Cpenbl OOUTaHUS
opranusmoBy, «®Portonepuonuzm», «llomynsauny, «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NONYJsUUU UHDY30puu-Tyhenbkny, «llumiessie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabora Ne 3. «Mopdoornueckne 0COOEHHOCTH pacTEeHUMN
U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktiueckass padota Ne 2. «lloacd€r mIOTHOCTHM MOMYJSALUUN pPa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. CooO1ecTBa 1 IKOJOrHYECKHE CHCTEMBI.

Coo01iecTBO Opranu3mMoB — 6uoneHo3. CTpyKTypbl OUOIeHO3a: BUAOBAs,
NPOCTPaHCTBEHHAasA, Tpoduueckas (nuiueBas). Buabl-gomuHantsl. CBsi3M B
ouorneHo3se.

DKkosornueckre cucTembl (dKocucTembl). [loHsTHE 00 H3KOCHCTEME W
ouoreorieHo3e. DyHKIMOHANBHBIE KOMIOHEHTBHl AKOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peylieHTbl. KpyroBopoT BELIECTB U OTOK YIHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU BKocuUCTeMbl. [luineBbie 1enu u ceTu.
OcHOBHBIE TMOKa3aTeIN 3KOCHUCTEMbI: OMomacca, MPOAYKLHUSA. DKOJIOTUYECKUE
OUPAMUJIBL: TPOAYKLWH, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3KOCHCTEM:
YCTOWYMBOCTD, cCaMOpeTyIsiusi, pazsutue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHOTO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroHdumBocTH sKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO00pa3us Ha 3emMIie.

VYuenue B. U. Bepraackoro o 6uochepe. ['panuiibl, coctaB U CTpyKTypa
ouocdeprr. XKuBoe BemectBo u ero gpyHkiuu. OcobeHHOocTH OMOChepsl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYecKkoe paBHOBecMEe M OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopotbl BemectB M OMOT€OXMMUYECKHE IHMKJIBI  3JIEMEHTOB
(yrnepona, azora). 30HaIBHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoeuectBO B Onochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['modbabHBIE YIKOJTOTHIECKUE TTPOOITIEMBI.

CocyliiecTBOBaHUE  MPUPOIbI U 4eJOBEeYecTBa. Coxpanenue
OmopaszHooOpa3usi Kak OCHOBa  ycTrohWyumBocTH  Omocdeprl. OcHOBa
PalMOHAIIBHOIO YNPABJICHUS MPUPOJHBIMU PECYPCAMU M HUX HCIOJIb30BAHHE.
JlocTukeHust OMOJIOTUN M OXpaHa IPUPO/IBL.

JdeMoHcTpanuu:

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

Tabnuup! u cxembl: «[lumeBbie nenuy», «bUONEHO3: COCTAB U CTPYKTYpay,
«IIpupoansie cooOmiectBay, «llenu nmuTanus», «IKOJIOTHUECKasT MUPAMUIAN,
«buochepa u  uyenmoBek», «IKocHUCTEMA  IIMPOKOJIUCTBEHHOTO  JIECay,
«JKOCHUCTEMA XBOMHOIrO Jieca», «bHOIIEHO3 BOJOEMA», «ATPOLICHO3Y,
«IIpuMepHBIE AHTPONOTEHHBIE BO3IACUCTBUA Ha IpuUupony», «Baxnenmme
VCTOYHUKHU 3arpsi3HEHUS] BO3AyXa M TPYHTOBBIX Bon», «[louBa — BaxHeias
coctapisitomas omochepnr», «DakTopbl Aerpaganuu mousy, «llapHuKOBBIN
apdekr», «DakTopsl paAMOAKTUBHOIO 3arpsi3HeHus: Ouocdepbl», «OoOmas
CTpyKTypa O6uochepr», «PacnpocTpanenue xu3Hu B ouocdepe», «O30HOBBIM
aKpaH ouochepn», «Kpyropopot yriepoaa B 6uochepe», «Kpyropopor a3ora B
IPUPOLEN.

ObopynoBanue: Moaenb-annKanus « Tunuyasie OMOLIEHO3bI», TepOapuii
«PactutenbHble  cooOmecTBa», koiekuun — «buouenos», «Bpenurenu
BOXHEUIINX CEJIbCKOXO3SICTBEHHBIX KYJIbTYp», TrepOdapud H  KOJUICKIUU
pacTeHUM U KUBOTHBIX, MPUHAJICKAIIUE K PA3HBIM 3KOJOTMYECKUM TIpyIIiaM
onHoro Buma, Kpacnmas xkuura Poccuiickoit ®enepanuu, wu300pakeHus
OXpaHsSIeMbIX BUJIOB PACTEHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30BOM VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUIA

Cornacao ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHHUS K pe3ysbTaTaM
OCBOCHHS OOYyYaloOIUMHCS TPOTrpaMM cpeaHero ooOmero o0pa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTUYHOCTHBIX pE3yJIbTATOB OCBOEHUs mpenmeTa «buonorus»
BbIICJICHBl  CJIEIYIOIIME  COCTABIISIOIIME:  OCO3HAHHE  OOYYaroIIUMHUCS
POCCHMCKOM T'Pa)XXJaHCKOW HIAECHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITENIbHOCTH U CaMOOTIPEACNCHUI0, HAIMYNE MOTUBALMU K OOYUYEHHIO
OMOJIOTHH, LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TMYHOCTH Ha
OCHOBE KJIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpaAUuLUN PpPa3BUTHS
OMOJIOTMYECKOTO  3HAaHMSA, TOTOBHOCTb U  CIIOCOOHOCTh  OOyYaromMxcs
PYKOBOJACTBOBATbCA B CBOEM  JEATEIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKAMH, NPUCYUIUMHU CHCTEME OMOJOTMYECKOro OOpa3OBaHMsI, HAJIM4YUE
HKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEJIU U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pe3yNbTAaThl OCBOCHUS NTpeaMeTa « buonorus» nocTurarorcs B
€IMHCTBE Y4YeOHONW U BOCIUTATEIbHON JEATEIHHOCTH B COOTBETCTBUH C
TPAAULUHUOHHBIMA POCCUWCKMMH  COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU, IPUHATHIMHU B 0OILIECTBE MpPaBUIIAMU U
HOpMaMu TMOBEACHHUS M  CHOCOOCTBYIOT  IpolieccaM  CaMOTO3HAHUSA,
CaMOBOCITUTaHUSA U CAMOPA3BUTHS, PA3BUTUSI BHYTPECHHEN MO3WLIMU JINYHOCTH,
[IaTPUOTU3MA, YBAXEHMsS K 3aKOHY M IIPaBOIOPSAKY, 4YEJIOBEKY TpyAa M
CTapllieMy IIOKOJIEHUIO, B3aMMHOIO YBaXKE€HHUS, OEpPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HACIECIUI0 M TpPaguUMsAM MHOTOHAIMOHAIBHOTO  Hapoza
Poccuiickon @enepanyu, NpupoIe U OKPYKAroLIen Cpeae.

JInuHOCTHBIE pE3yNabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBATbCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEMOI IEHHOCTHBIX OpHUEHTAIMM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJULMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIeCTBa,
paclMpeHre >KU3HEHHOIO OIIbITa M ONbITa JACATEIBHOCTH B IIpoLecce



peanu3aliuu OCHOBHBIX HANpAaBJICHUN BOCHUTATENBHOW JEATENbHOCTH, B TOM
YUCJIE B YACTH:
1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKOM MO3UIMU 00YUaIOIIErocst Kak akTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUNCKOrO OOIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)kKeHHE
3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAESTENbHOCTH NpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICEHUH YUeOHbIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJTHEHUN
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNIATh COOCTBEHHYIO MO3WUIUIO IO OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOCKICHUSIMH, KYJIBbTYPHBIMH IIEHHOCTSIMU
U COL[MAJIbHBIM IOJO0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOI'O BBIMIOJIHEHUS
y4eOHBbIX, IMO3HABATENIbHBIX M HCCIEAOBATENIbCKUX 3aJad, YBaKUTEIBHOIO
OTHOLIEHUSI K MHEHMIO OIIMOHEHTOB MpPH OOCYXJIEHHUU CIOPHBIX BOMPOCOB
OMOJIOTHMYECKOTO COJIEPIKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh  POCCHUICKONM  TPaKJAHCKOW  HMJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUSI K CBOEMY HApOAY, UyBCTBa OTBETCTBEHHOCTH MEpe/]
PonuHou, ropmocty 3a cBOM Kpau, CBOIO PoauHy, CBOM A3BIK U KYJbTYpY,
IIPOLLJIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuuy;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACIEAUI0 U TMaMSATHUKAM
OpUPOABI, TOCTHKEHUsIM Poccuu B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJOTHUU, TMOHUMAHWS 3HAYCHUS OWOJIOTMH B TO3HAHWHM 3aKOHOB
OPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €Tr0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHME TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHbBIEC PEIICHMUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HAHME JINYHOTO BKJIAJA B TOCTPOSHUE YCTOWYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POAMUTENISAM, CO3JaHUI0O CEMbHU Ha
OCHOBE OCO3HAHHOTO MPHUHSITHUS LIEHHOCTEH CEMEMHOMN >KU3HU B COOTBETCTBUH C
TpaauLMUsIMU Hapo0B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIEHU;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEUCTBUSI JKUBOM MPUPOIBI U €€
LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOU JINUHOCTH;

5) ¢puzuveckoro BocnuTanusi, GOpMUPOBAHNS KYJbTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1arONOJTyYHUs:

MOHUMAHUE W peaTu3arys 3JI0pPOBOr0 W 0e30MacHOro obpas3a >KU3HU
(3mopoBoe  muTaHue, COOJIOJEHWE TUTMEHUYECKUX TNPaBWII M HOPM,
cOQTaHCUPOBAHHBIN PEXUM 3aHATAA W OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOUIIEHHUS K
cOOCTBEHHOMY (DM3UUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHUE [IEHHOCTU TMPaBUJI WHAUBUAYAIBHOTO M KOJJIEKTUBHOIO
0€30macHOT0 MOBEACHUS B CUTYAIIHUSIX, YTPOKAIOITNX 3J0OPOBBIO U KU3HH JIFO/ICH;

OCO3HaHME MOCIEACTBUN U HENIPUATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUs1);

6) TpPy10BOIr0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYAOTIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTHUYECKOW U COLMATbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHULIUUPOBATD, IJIAaHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJHATH TaKylO JI€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM chepaM mpodeccHoHambHOM 1eATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BHIOOP Oyaymieil mnpodeccun U Pean30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHHUIO Ha
NPOTSHKEHUN BCEH JKU3HH;

7) 3K0JIOrH4€CKOr0 BOCIIMTAHMS

HKOJIOTUYECKU IIEJeCO00pa3HOE OTHOIICHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKON KYyJNbTYphl: MPUOOPETEHHE OIbITa
IUTAHUPOBAHUS TOCTYNKOB W OIEHKU KX BO3MOXHBIX TMOCJIEICTBUM ISt
OKPYXarouen Cpebl;



OCO3HaHUE TI00aTbHOIO XapaKkTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
pEIIeHNUS;

CIIOCOOHOCTh HCIIOJB30BATh MPUOOpPETAaEMbIe MPU H3YYEHUH OHOJIOTHH
3HAHUST U YMEHHUS MpU PELIEHUU MPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOIONIONB30BaHUEM  (COONIOACHHE TPaBUI TMOBEACHUA B  MPHUPOJE,
HAIpPaBJICHHBIX HA COXPaHEHUE PABHOBECHSA B JKOCHUCTEMaX, OXPaHy BHUJIOB,
AKOCHUCTEM, Orochephl);

aKTUBHOE HETpUATUE JCHCTBUN, NPHUHOCAIIMX Bped OKpYKarolieu
OPUPOAHON CpeJie, YMEHHE IPOTrHO3UPOBATh HEOIArONPUSITHBIE IKOJIOTHYECKUE
MOCJICACTBHS MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATh UX;

HAJIM4YUE PA3BUTOTO  SKOJOTUYECKOTO  MBIIUICHUS, HKOJIOTUYECKOM
KyJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMM B IO3HABATEIbHOM, KOMMYHUKATUBHOW U COIIMATIBHON
NpaKTUKE, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOM JAESITeNbHOCTU
HKOJIOTMYECKOI HANpPaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUaJIore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAaHUIO CBOETO MECTa B MOJUKYJIHTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M UMTATENIbCKOW KYJIBTYPhl KaK CpelcTBa
B3aMMOJICUCTBUS MEXY JIIOJAbMU U TIO3HAHUSI MUPA;

NOHUMaHUe crnerupuKy OUOJIOTMM KaK HayKd, OCO3HaHUs e€ poyid B
(GbOpMUPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU IEJIOCTHOTO
npecTaBiIeHUs] 00 OKPY>KaIOIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa U
oOlecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOeM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOW ITMBHIIA3AIINN:
oOecrnieyeHrss HOBOTO yYpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaTh pPEeCypcHble MPOOJIEMBbI  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TNI00ANbHBIX IKOJIOTHYECKUX MPOOIIeM
U oOecrieueHHs] Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHAILHOMY
HCIOJIb30BaHUIO MPHUPOAHBIX PECYpcOB U (OPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTMYECKUMX 3HAHUU B LEIAX
NOBBIIICHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TIPaMOTHOCTH  OOYy4Yarolluxcs,
dbopMupyemMoil pu U3yYeHUN OMOJIOTHY;



MOHUMAaHUE CYITHOCTH METOJIOB ITO3HAHMUSI, HCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCTOJB30BAaTh IMOJIy4aeMble 3HAHWS IS aHAIW3a |
0OBSICHCHHSI SIBJICHUI OKPY>KAIOIIETO MUPa B MPOUCXOANINX B HEM U3MCHEHUH,
yMCHHUE JieJIaTh OOOCHOBAaHHBIC 3aKJIFOUYCHHMS HA OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JJAHHBIX C IEJTbIO TTOJIYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSATEIBHO HCIIOIL30BATh OMOJIOTHYECKUE 3HAHUS IS
pEIICHUS TIPOOJIEM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE IICHHOCTH HAYYHOM JIeITEeIbHOCTH, TOTOBHOCTh OCYIIIECTBIIATH
IPOCKTHYIO M HCCIICIOBATEIBCKYIO ASATEIPHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY TOJyYCHHUIO HOBBIX 3HAHWU MO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMH.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI Y4eOHOTO TIpeaMeTa «bromorusy»
BKJIFOYAIOT: 3HAauYuMMbIe JJIs1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaIOIIUXCS
MEXTUCIUTUTMHAPHBIC (MeXTIpe IMETHBIC) oOI11IeHayYHbIe MIOHSATHUSI,
OTpa)Karolye IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CIEeNU(PUKY METOI0B
MO3HAHUSI, WCIIONB3YEeMBbIX B ECTECTBEHHBIX HayKax (BEIIECTBO, HHEPTHA,
SBJICHHE, TIPOIECC, CHCTeMa, HAy4YHBIM (akKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIICIOBaHUE, HAOIIOJCHUE, H3MEPCHHE,
AKCIIEPUMEHT U APYTHUX), YHUBEPCAIbHBIC YUeOHBIC NEeHCTBUS (IT0O3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PETYJIATHBHBIC), oOecnednBaromme (QopMUpPOBAHUE
(YHKIIMOHATLHOW TPAMOTHOCTH M COIIMAIIbHOW KOMIIETEHITUH O0yJaronuxcs,
CIOCOOHOCTh O0YYaAIOIIMXCS UCMOJIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE,
MHPOBO33pEHUYECKUE 3HAHWS W YHHBEPCAIbHBIC Y4YCOHBIC JCHCTBUSA B
MO3HABATEIBHON Y COLIMAIBHOM MPAKTHKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHHSI IIPOTPAMMBI CPEIHErO OOIIETro
o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBjageHue YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJIbLHBIMHU
JAeUCTBUAMU:

1) 6a30Bble JIOrHUecKHe TeHCTBHUSA:

CaMOCTOSATENIbHO  (OopMyIHUpOBaTE H  aKTyaIM3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukaiuu, 000OIIEeHHS), PACKpPHIBAThH



CMBICJT OWOJIOTMUECKHX TOHSATUH (BBIICTATh WX XapaKTepPHBIC MPU3HAKH,
YCTaHABIMBATH CBSI3U C APYTHUMH MOHIATHSIMH );

OTPENENIATh 1M JEATCIbHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUH HX
JTOCTUKEHHUS, COOTHOCHUTH PE3YJbTaThl JEATCIBHOCTH C IOCTABICHHBIMU
LETAMU;

UCIIOJIH30BaTh OMOJIOTUYECKHE TOHATUS [JI1 OOBsSCHEHUS (PAKTOB U
SIBJICHUU KUBOM TIPUPOJIbI;

CTPOUTH JIOTHYECKHE PACCYXKJICHHUS (MHAYKTUBHBIC, IEIyKTUBHBIC, IO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSATh  CXEMHO-MOJICTIbHBIE ~ CPEICTBA  IJIsi  TPEACTABICHHS
CYIIIECTBEHHBIX CBSI3€H U OTHOIICHUHN B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a
TaKkKe TMPOTUBOPEUYMH  Pa3HOrO  POJia, BBISABJIECHHBIX B  Pa3IMYHBIX
UH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaM3a UMEIOIINUXCS
MaTepUaTbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIIEHWBAaTh COOTBETCTBHUE
PEe3yJIbTATOB IIJISIM, OLICHUBATh PUCKHU MOCIIEACTBUM IESITEIHHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH pabOTy B YCIOBUSAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUSI,

pa3BUBaTh KPEATUBHOE MBIIICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh  HaBbIKAMH  Y4EOHO-MCCIIEIOBATEIBCKOW W MPOCKTHOU
NeSATETLHOCTH, HABBIKAMU pPa3perieHus mpooeM, CTOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB PpEIICHUS TMPAKTHUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMUHbIC BUIBLI JCATEILHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWS, €r0 HHTEPIPETAIluu, MPeoOpa30BaHUI0 W TMPUMEHECHUIO B YUYCOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX M COIUATBHBIX MTPOCKTOB;

dbopMHupOBaTH  HAYYHBIM  THUN  MBIIUICHHUS,  BIAJCTh  HAYYHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMHU TTOHATHUSIMHU U METOJaMU;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJauyd B 0Opa3oBaTeNbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYAIIUSX;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3a/ady,
BBIJIBUTAaTh TUIIOTE3Yy €€ peIIeHUs, HaXOJUTh apTyMEHTHI ISl JI0Ka3aTelbCTBa
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MMapaMeTPbl U KPUTCPUH PEIICHHUSI;



aHAJIM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKH OLIEHWBAaTh WX JOCTOBEPHOCTb, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX yCJIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPHOOPETEHHBIN OTBIT;

OCYIIECTBIISTH IEJICHAIIPABICHHBIN MOUCK MEePEeHOca CPEJICTB U CIIOCOOOB
JeNCTBUA B MPOGECCHOHANTBHYIO CPENy;

yMETh NEePEHOCUTh 3HAHMSI B IMO3HABATENbHYIO U MPAKTUYECKYI0 00JacTh
KU3HENIeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBIE UJCH, NIPEANIAraTh OPUTHHAIBHBIE MTOAXOAbI U PELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) paboTa ¢ undopmanueii:

OPHEHTUPOBATHCSI B pa3IMYHBIX MCTOYHHKAX WHpopManuu (TeKcTe
y4eOHOTro NocoOus, HaAyUYHO-TIOMYJIIPHON TUTEpaType, OMOTOTHUECKHUX CIOBAPSIX
U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHaTU3UpOBaTh
uH(GOPMALIMIO Pa3JIMYHbIX BHUIOB M (QOPM MPEICTABICHUSA, KPUTHUECKU
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEIIPOTUBOPEUHUBOCTD;

(bopMyIHpOBATh 3aMPOCHl ¥ IPUMEHSAThH Pa3IMYHbIe METOIbI IPU MOUCKE U
otOope Ononornueckoi HHGOpMAINK, HEOOXOIUMOM JIJIsl BBIMTOTHEHUS YICOHBIX
3ajady;

npruoOpeTaTh OMBIT UCIOIb30BaHUS WH(POPMAIIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYyJIbTYPY AKTUBHOTO  HCIIOJIb30BaHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIbHYIO (OpPMY MpeACTaBICHUS
Oouonoruuecko uHpopManuu (cxembl, TpaduKH, TUATPaAMMbl, TaOIUIBL,
PUCYHKH U APYTOE€);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAyecTBE CpEACTBa MpU pabore ¢
Oouonoruyeckod HHPOpMAIMEH: TNPUMEHSITh XUMHUYECKHe, (U3HUEeCKHe U
MaTeMaTHYeCKUE 3HaKU U CUMBOJIBI, (OpMYJibl, aO0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoO0pa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HaTJISTHOCTH;

BIaJETh HAaBBIKAMH  pACMO3HABaHMWA W 3aIIUTHl  WHGOpMAINH,
MH(GOPMALIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMM 1€ CTBUSIMU:

1) oOmenne:

OCYLIECTBIIAITh KOMMYHHUKAllMM BO BceX cdepax KHU3HH, AaKTHBHO
y4acTBOBaTh B AHMAJIOre WM JUCKYCCHM IO CYIIECTBY OOCYXTAaeMON TeMbl
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJIEHUS  OTHOCHUTEIHHO



BBITIOJTHEHHSI TIPEJIaraeMoy 3a7ja4u¥l, YIUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH
MO3UIIANA PYTUX YIACTHUKOB JUAJIOTA WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIICHMs, MOHUMATh 3HAYEHUE
COILIMAJIbHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlHi,
YMETh CMATYATh KOH(QIMKTHI U BECTH ITIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOICHCTBUS, TOHUMATh
HaMepeHus JpYrux JIoJed, NpPOSABISITh YBAKUTEIBHOE OTHOUIEHHE K
co0eCceTHUKY U B KOPPEKTHOU opMe (popMyInpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaIbHOM
paboThl MpU  peuieHUuH  OMOJOTMYECKONW  MpoOsieMbl, OOOCHOBBIBATH
HE0OXOMMOCTh MPUMEHEHHUS TPYIIIOBEIX (POPM B3aUMOJICUCTBUS TIPH PEIICHUU
y4ueOHOM 3a/1auu;

BBIOMPATh TEMATUKY M METOJIBl COBMECTHBIX NEUCTBHM C Y4ETOM OOIMINX
MHTEPECOB ¥ BO3MOXKHOCTEN KAXKJIOTO YJIeHA KOJUIEKTUBA;

OpUHUMATh €M COBMECTHOW JEeATEIbHOCTH, OpPraHu30BbIBATH H
KOOPJIHUHUPOBATh JEUCTBUS IO €€ JOCTMKCHHUIO: COCTABJIATH IUIAH JACHCTBUU,
pactpenensaTh Pojau ¢ y4€TOM MHEHUW Y4YaCTHUKOB, OOCYXHaTh Pe3yibTaThl
COBMECTHOM palOThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KAXKJOTO Y4aCTHHKAa KOMaHIbl B
oO1uit pe3ysbTar o pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HWJEH C TO3WIMU HOBU3HHI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETUYECKOE IOBEICHUE B Pa3IUUYHBIX
CUTYaIIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMH JeHCTBUSIMU:

1) camoopranuszanus:

MCIIOJIh30BaTh OWOJOTUYECKHUE 3HAHUWS IS BBIIBICHUS MPOOJIEM M WX
pelIeHus B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBUSIX M MOCTYIKAX MO OTHOIICHUIO K JKMBOUW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIHO OCYIIECTBIISATH MO3HABATENIbHYIO IS TEIbHOCTD, BHISABIISITh
po0IeMbl, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
JESATEIbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;



CaMOCTOSITENIbHO COCTAaBJISITh IUJIaH pEHIeHHs] MNpoOJemMbl C  YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUN;

JABaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpATh PAMKH Y4€OHOIO MPeAMETa HA OCHOBE JIMYHBIX MPEANIOYTEHUH;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMEeHTHpOBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 34 PEILECHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYAUIIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTEIbHBIA U
KYJBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JABaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B NEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENAM;

BJIQ/JIETh HaBBIKAMHM IO3HABATEIbHON peQIeKCMH KaK OCO3HAHMSA
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUH, UCIOJIB30BaTh MPUEMBI pedeKcrun sl OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHHWBATh PUCKA W CBOEBPEMEHHO NPUHUMATHh PELIEHUS M0 HUX
CHIDKEHHIO;

IIPUHAMATh MOTHUBBI M ApPryMEHTBl JIPYTHX IPU AHAINA3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

3) npuHsaTHE Ce0s U APYTrUX:

NPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

PUHUMATh MOTHBBI U apryMEHTBl JPYTUX NIpPH aHAJIU3E pEe3yIbTaTOB
NEATEIIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMU IPYTOro YeloBeKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpenmerHble pe3ynbraThl ocBoeHMs nporpammsl COO no Ouonoruu Ha
0a30BOM YpOBHE BKJIOUAIOT chneuurpuueckue a1 ydyeOHOro ImpenmMera
«buonorus» HayuyHble 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBUI MO OCBOEHHUIO,
UHTEpIpPETAllMY W NpPeoOpa30BaHUIO 3HAHHWM, BHUABI JCSATENBHOCTH IO
MIOJIyYEHUIO HOBOI'O 3HAHUS M NPHUMEHEHHUIO 3HAHUN B Pa3jIMYHBIX Y4EOHBIX
CUTyallMsIX, a TAKXKE B pEaJbHBIX JXKU3HCHHBIX CHUTYyalUsAX, CBSA3AHHBIX C
Oouonorueil. B mporpamme npeaMeTHbIE pe3yJbTaThl IPEACTABIECHBI 110 rojlaM
oOy4eHwUsI.



[IpeameTHBIC pE3ynbTaThl OCBOCHUS yueOHOTO TIpenmeTa «buosorusy» ¢ 10
Klacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUHM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOU KapTHHBI MHUpPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIaJe POCCUNCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OUONOTHH, (YHKIMOHATHLHOU
TPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PACKpBIBATh COAEPKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHI:
KU3Hb, KJIETKa, OpraHu3M, Merabosim3Mm (OOMEH BEIIeCTB W MpeBpalleHue
SHEPruM), roMeocTa3 (camMoperyysiius), YypOBHEBas OpraHu3alus >KUBBIX
CUCTEM, CaMOBOCITPOU3BEICHUE (penponyxuusi), HACJIEICTBEHHOCTb,
M3MEHYNBOCTb, POCT U Pa3BUTHE;

yMEHUE H3j1aratb OMOJOTUYECKUE TEOpUHU (KJIETOYHasi, XpPOMOCOMHas,
MyTaIlMOHHAs, IICHTpalibHAs JOTMa MOJIEKYJISpHOUW Owuosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBusosa) u yuenus (0 nueHTpax MHOIooOpasus u
MIPOUCXOXKJICHUS KyJIbTYpHbIX pactenuii H. Y. BaBunosa), onpenensars rpaHULbl
MX TPUMEHHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE BJIaJIeTh METOJJaMU HAY4YHOIO IMO3HAHUS B OMOJIOTUU: HAOII0IEHUE
Y ONIMCAHME )KUBBIX CUCTEM, IIPOLIECCOB U SBJICHUMN, OpraHU3alvs U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIJIBIDKCHHE  TUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMH BEIMYUHAMH, OOBSICHEHUE MOTYYEHHBIX
pPEe3yJbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHITUH, TEOPUM U 3AKOHOB, YMEHUE
JenaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIICISThH CYIIECTBEHHbBIE TPU3HAKUA BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEUIECTB U MPEBPAILCHUs] YHEPTUHU B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M IHEPreTHYecCKOro oOMeHa, XeMOCHHTEe3a, MUTO03a, MeHo3a,
OIUIOJIOTBOPEHUSA, PA3MHOXKEHUS, WHAUBUIYAIBHOTO PAa3BUTUSA OpraHu3Ma
(oHTOTEHE3);

YMEHUE TPUMEHSTD MMOTYYEHHBIC 3HAHUS 11 OOBICHEHHS] OMOJIOTUIECKUX
MIPOLIECCOB U SIBJICHUU, JIJISI IPUHSATHUS MPAKTUYECKUX PELICHNUN B ITOBCETHEBHOMN
KU3HU C LEJIbI0 oOecriedeHus: O€30MaCHOCTU CBOErO 370POBbS U 3/10POBbS
OKpY)KAIOIIUX JIIOJeH, COONIOACHHS HOPM TpPaMOTHOTO TIOBEACHUS B
OKPYXKaIOIIel MPUPOTHON Cpelie, MOHUMaHUE HEOOXOIUMOCTH HCIIOIb30BaHUS
JIOCTUKEHUU COBPEMEHHON OWOJIOTMU M OMOTEXHOJOTUM /IS PAllMOHAIBHOTO
MPUPOJONOIB30BAHMS;

YMEHHUE pellaTh dJEMEHTapHbIE TE€HETUYECKUE 3aJaud Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHHE, CUEIUICHHOE HAacCJelIOBaHUE, COCTABIATH CXEMbI



MOHOTHOPHIHOTO CKPEIIMBAHUS JJIS MPEACKa3aHUs HACICTOBAHMS TIPU3HAKOB Y
OpTaHU3MOB;

YMEHHE BBITIOJHATH JJAOOpaTOpPHBIE U MPaKTUYECKHE PabOTHI, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKA OIICHUBATh W WHTEPIPETUPOBATH HHGPOPMAIIHIO
OMOJIOTUYECKOTO COJACPIKAHUS, BKIIOYAMONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOW HMHQOpPMAIUH, HAy4HO-
MOMYJIAPHBIE MaTEPHAJIbl), ITHUYECKHUE ACTIEKThl COBPEMEHHBIX HUCCIICIOBAaHUN B
OHOJIOTHH, MEIUIIMHE, OMOTECXHOJIOTHH,

YMEHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIC COOOIICHUS,
0000111ast 6MOIOTHYECKYI0 MH(POPMAITHIO U3 HECKOJIBKIX UCTOYHHUKOB, TPAMOTHO
MCTIOJIb30BaTh TOHATUHHBIN anmapat OMOJIOTHH.

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS yaeOHOTO npeameTta «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUN B CUCTEME HAYIHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpPA U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCHICKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHU, (YHKIIMOHATILHOMN
IPaMOTHOCTH YeJIOBEKa JUIsl pEeIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COJAEPKaHWE OMOJOTUYECKUX TEPMUHOB M TIOHSITHI:
BU/I, OMYJISALINS, TeHO(DOH/T, SBOJIOLUS, TBHXKYIITHE CUIIBI ((PaKTOPHI) SBOIOLIHH,
IPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, SKOJOTHIECKHIE (PaKTOPHI,
OKOCHCTEMa, TPOAYIEHThl, KOHCYMEHTBI, PEIyIEeHThI, LEeMd MUTAHUS,
AKOJIOTHYECKas upaMua, OMoreonenos, onocdepa;

YMEHUE H3JIaraTh OHOJIOTMYECKHE TeOopuu (PBOJIONMOHHAS Teopus Y.
JlapBUHA, CHHTETHYECKash TEOpHUs OJBOJIOIWH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonacta K. M. bapa, uepenoBaHus TJIaBHBIX HAMpaBJICHUH U
myteit spomonu A. H. CeBeprioBa, yuenus o 6uochepe B. Y. Bepnanckoro),
OTIPEEATh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOIAMHA HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOJIIOICHUE
Y OTMHCaHUe )KUBBIX CHUCTEM, TIPOIIECCOB U SIBIICHU, OpraHU3aIus U MPOBEACHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa, BBIIBWIKEHHUE THUIOTE3bl, BBISBICHUE
3aBUCUMOCTH MEXIY HCCICAyeMbIMH BEIMYUHAMH, OOBSICHEHUE TMOITYYCHHBIX
PE3yNbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHWH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIC MPU3HAKH CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALNNA, MPOAYIICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTEOIICHO30B W JIKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOMN



M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPA, BUI000pa30BaHMUS, IPUCTIOCOOIEHHOCTH
OpPraHMU3MOB, JEHCTBUS HKOJOTMUYECKUX (PAaKTOpPOB HA OPTaHU3MBI, MEpPeHoca
BELIECTB U IOTOKAa SHEPIHMH B HKOCUCTEMAX, aHTPONOTCHHBIX H3MEHEHHU B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYrOoBOPOTa BEIIECTB M OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHUE MMPUMEHSTD MOTYyYEHHBIC 3HAHUS JIJIs1 OOBSICHEHHS OMOJIOTUYECKUX
MIPOLIECCOB U SIBJCHUM, 1JIs1 IPUHATHUS MPAKTUUECKUX PEIICHUI B TOBCEHEBHOM
KU3HU C LEJIbI0 oOecriedeHus O€30MaCHOCTU CBOErO 370POBbS U 310POBbS
OKPYXAIOIIUX JIIOJeH, COONI0JIEHUss HOPM TPAaMOTHOIO TIOBEJIEHUS B
OKpYXKaIoIIel MPUPOTHON cpene, MOHUMaHUe HEOOXOAUMOCTH HCTOIb30BAHMS
JNOCTHUKEHUN COBPEMEHHOU Ouonoruu U1 panoOHaIbHOIO
MPUPOJONOIB30BAHMS;

yMEHUE peniaTh d1eMeHTapHbIe OMOJIOTMYECKHUE 3a/1a41, COCTABIISATh CXEMbI
MepEeHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (II€MU MUTAHMUS);

YMEHHE BBIMOIHSITH JIAOOpATOPHbIE U MpaKTUYeCKue paboThl, COOTIOIAThH
npaBuiia mpu paboTe ¢ yueOHBIM U 1abopaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTUYECKHM OILIEHUBATh U HMHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO COJCpPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHHUS W3
pa3IMyYHbIX HMCTOYHHKOB (CpeicTBa MaccOBOM  HMH(pOpMAlUH, HAy4HO-
MOMYJISIPHBIE ~ MaTepuaibl), pPacCMAaTPUBATH TJIOOAIBHBIC IKOJIOTHUYCCKUE
po0JIeMbl COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3ULIUIO;

yMEHHUE CO03JaBaThb COOCTBEHHBbIE MNHCHMEHHBIE M YCTHBIE COOOUICHUS,
0000111ast OMOIOTHYECKYI0 HH(POPMAITHIO U3 HECKOJIBKIX UCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumeHnoBaHnue
n/ pa3aesioB U TeM
1| NpOrpamMmbl

buonorus kak Hayka

JKuBbBIE CUCTEMBI H UX
OpraHu3alus

XUMHUYECKUI COCTaB U
CTPOEHHUE KIIETKH

KusHeneareapbHOCTD
KJIETKH

Pa3smuoxxenue u
WHIMBHIYaJIBHOE
pa3BUTHE OPraHU3MOB

HacnencTBeHHOCTD U
U3MEHYUBOCTD
OpraHu3MoOB

Cenexkuusi OpraHu3MOB.
OCHOBBI OMOTEXHOJIOTHHA

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

DyekTpoHHbIe (HU(POBBIE)
o0pa3oBaTe/IbHBIC peCypChl

O01ako 3HaHu’
https://school.oblakoz.ru/materials/49
5844

O01ako 3HaHu’
https://school.oblakoz.ru/materials/49
5844

O01aK0 3HaHUM
https://school.oblakoz.ru/materials/49
5844

O01aK0 3HaHUMI
https://school.oblakoz.ru/materials/49
5844

O01aK0 3HaHUMI
https://school.oblakoz.ru/materials/49
5844

O01ako 3HaHu’
https://school.oblakoz.ru/materials/49
5844

O01aK0 3HaHUMI
https://school.oblakoz.ru/materials/49
5844




9

[TpomexxyTouHas
aTTecTanus

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

O01aK0 3HaHUMI
https://school.oblakoz.ru/materials/49
5844




11 KIIACC

Ne
n/n

HanmenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

DBOJTIOLIMOHHAS
ouosorus

Bo3auknoBenue u
pa3BUTHE KUZHU
Ha 3emMiie
Opranusmsl 1
OKpY’KaroIast
cpena
Coo0mrecTBa 1
DKOJIOTHYCCKHUE
CHCTEMBI

[TpomexxyTouHas
aTTecTauus

Pe3epBHOE Bpemst

OBIIEE KOJUYECTBO
YACOB I10
I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoabHsbie
padoThI

IIpakTuyeckue

padoTsI

0.5

2.5

DyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/IbHbIE peCypChl

O01ako 3HaHu’
https://school.oblakoz.ru/materials/49584
5

O01ako 3HaHu’
https://school.oblakoz.ru/materials/49584
5

O01ako 3HaHu’
https://school.oblakoz.ru/materials/49584
5

O01aK0 3HaHUMI
https://school.oblakoz.ru/materials/49584
5

O01aK0 3HaHUMI
https://school.oblakoz.ru/materials/49584
5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne

Tema ypoka
n

buonorus B cucreme
HayK

MeTtoabl MO3HAHUS
YKUBOU IIPUPOJBL.
[TpakTrueckas pabota
Ne 1 «Mcmonp30Banue
Pa3IMYHBIX METOJIOB
MpY U3YYECHUU
OMOJIOrHYECKUX
00BEKTOBY

Buonornueckue
CHUCTCMBI, Hpoueccm nu
HUX U3y4YEHHE

XUMHUYECKUU COCTaB
KieTku. Boma u
MHHEpPAIbHBIE COJIA

KoanuecTBO 4acos

Beero KonTpoJsbHbIe
padoTsI
1 0
1 0
1 0
1 0

IIpakTHyeckue
padoTsI

0.5

Jlara
U3YyYeHHs

04.09.2023

11.09.2023

18.09.2023

25.09.2023

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcebl

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI

https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHuH
https://school.oblakoz.ru/m
aterials/495844




benku. CocraB u
CTpOeHHUEe OEKOB

DepMeHTBI —
OMOJIOTUYECKHEe
KaTaan3aTophl.
Jlaboparopnas pabota
Ne 1 «3yuenne
KaTAINTUYECKOU
AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl
WJTU KaTajasbl)»

VYriaesoapl. JIunuael

Hyxnennosbie
KucnoTel. ATO

Hctopust u meTosl
M3y4YEHUS KICTKH.
Knerounas teopus

0.5

02.10.2023

16.10.2023

23.10.2023

30.10.2023

06.11.2023

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHuH

https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUM
https://school.oblakoz.ru/m
aterials/495844




10

11

12

13

14

Kiertka xak nienoctHas
’KMBas CUCTEMA

Crpoenue
3YKAPUOTUYECKON
KieTku. JlaboparopHas
paborta Ne 2 «M3yuenue
CTPOCHHUSI KJIETOK
pacTeHuH, KUBOTHBIX,
rpuboB 1 OakTepuii mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax u ux
OTIMCAHUE)»

OOMEH BEILECTB I
MeTa00IU3M

dotocunres.
XeMocHUHTE3

DHepreTuvecKnii 0OMeH

13.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHuH

https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495844




15

16

17

18

19

JKU3HEeHHEIN UK
KieTku. [lenenue
KJIeTKH. MuTO3.
Jlaboparopnas pabota
Ne 3 «HabGmronenune
MHTO3a B KJICTKaX
KOHYMKA KOpEIIKa JIyKa
Ha TOTOBBIX
MHUKpOIIpernapaTax»

Buocunres Oenka.
Peakuus MmatpuuHoro
CHHTE3a

Tpancnsauus —
ouocHuHTE3 OeKa

Hexnerounsie popmbl
KU3HH — BUPYCHI

@OpMBI pa3sMHOKECHUS
OpraHU3MOB

0.5

25.12.2023

08.01.2024

15.01.2024

22.01.2024

29.01.2024

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHuH

https://school.oblakoz.ru/m
aterials/495844




20

21

22

23

24

25

Metios

ObpazoBanue u
paBBI/ITI/Ie ITOJIOBBIX
KJICTOK.
OriogoTBOpEHHE.

WNHnuBunyansHoe
pa3BUTHE OPraHU3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTU U
M3MEHYUBOCTH

3aKOHOMEPHOCTH
HacJIe0BaHUs
MIPU3HAKOB.
MonorubpuaHoe
CKpCIIUBAHUE

JurubpunHoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOT'0
HaCIIeIOBaHHS
MIPHU3HAKOB

05.02.2024

12.02.2024

26.02.2024

04.03.2024

11.03.2024

18.03.2024

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI

https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHuH
https://school.oblakoz.ru/m
aterials/495844




26

27

28

29

30

CrermieHHOEe
HacJIeIOBaHUE
MIPU3HAKOB.

I'eneTnka mosna.
Hacnenosanmue
MPU3HAKOB,
CIICTUICHHBIX C ITOJIOM

M3MeHYHBOCTb.
Henacnencreennas
H3MCHYHUBOCTb.
Jlaboparopnas pabota
No 6. zyuenune
MoANGUKAITMOHHON
N3MEHYUBOCTH,
MOCTPOEHHUE
BapHallMOHHOTO psia U
BAPUALIUOHHON KPUBON»

Hacnencresennas
M3MEHYHUBOCTb.

I'eneTuka uenoBeka

0.5

25.03.2024

01.04.2024

15.04.2024

22.04.2024

29.04.2024

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495844




31
JTOCTH>KEHUS CEJIEKIIUN
pacTeHUH U KUBOTHBIX.

1 buorexHonorus kak
OTpacib IPOU3BOACTBA

1 [TpomexxyTouHas
aTTecTarus

34 Peseps

OBIIEE KOJIMYECTBO

Cenexkuus Kak HayKa v
npouecc. Metobl u

YACOB I10 ITPOTPAMME

34

06.05.2024

13.05.2024

20.05.2024

27.05.2024

O0J1aK0 3HaHUMI

https://school.oblakoz.ru/m
aterials/495844

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495844

O01ako 3HaHuH

https://school.oblakoz.ru/m
aterials/495844




11 KJIACC
Ne

Tema ypoka

~ =

OBOIIOLUSA U METOABI €€
uzyuyenus. Mcropus
pa3BUTUS IIPEACTABICHUI
00 >BOJIIOLINH.

MuKpos3BOIOLUSA

[Homynsums kak
DJIEMEHTapHAas eUHUIIA
BUJIA W SBOJTFOITHH.
JlaGopaTtopHnast pabota No
1 «CpaBHEHUE BHIOB 1O
MOP(OTIOTHIECKOMY
KPUTEPUIO»

JIBYOKyIIIME CHITBI
(aeMeHTapHbIC
(axTOpBHI) FBOTIOLUHT

KoanuecTBO 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

0.5

JlaTa
U3yYeHH s

02.09.2024

09.09.2024

16.09.2024

23.09.2024

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypcbl

O01ako 3HaHu
https://school.oblakoz.ru/m
aterials/495845

O0J1aK0 3HaHUM

https://school.oblakoz.ru/m
aterials/495845

but6mmoreka [IOK
https://m.edsoo.ru/863e99c¢
6

O0J1aK0 3HaHUM

https://school.oblakoz.ru/m
aterials/495845




EcrecTBenHsbIit 0TOOD 1
ero (hopmsI

Pe3ynprarsl aBoIOIMN:
IpUCIIOCOOTICHHOCTD
OpPTaHU3MOB H
BU000pa30BaHUeE.
JlaGopaTtopHnast pabota No
2 «Onucanue
MIPUCTIOCOOTICHHOCTH
opraHu3ma u €€
OTHOCHUTEJIBHOTO
XapakTepa

Hanpasnenus u mytu
MaKpO3BOJIIOIIHI

HeobpaTumocts
9BOJHOINN

Ucrtopus xxu3nu Ha 3emiie
W METOJBI €€ N3YUYECHHUS.
I'nmoTe3sr
HpOI/ICXO)K,Z[GHI/I}I KN3HU
Ha 3eMIe.

0.5

30.09.2024

14.10.2024

21.10.2024

28.10.2024

04.11.2024

O01aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O01aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O0J1aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845

O0J1aK0 3HaHUM
https://school.oblakoz.ru/m
aterials/495845




10

11

12

13

14

Pa3ButHe Xu3HU Ha
3emJie 1o 3pam 1
nepuoiaM

OCHOBHBIE 3TaIbl
HBOIIOLIUU
PaCTUTENHHOTO U
YKUBOTHOT'O MHUPA.
[TpakTrueckas padota No
1 «13yuenue
HCKOMAeMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUTCKIIHSX

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUpa

DBOJIOLHUS YEI0BEKA
(aHTpOTIOrEHE3)

JIBYOKyIIIME CHITBI

(dbakTopsI)
aHTpPOIOTeHe3a

0.5

18.11.2024

25.11.2024

02.12.2024

09.12.2024

16.12.2024

O01aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495845

O01aK0 3HaHUM
https://school.oblakoz.ru/m
aterials/495845




15

16

17

18

19

OcCHOBHEBIE CcTaguU
SBOJIIOLIMU YEI0BEKA

Yenoseueckue pacsl U
IPUPOJIHBIE aJanTalluN
YeJloBeKa

O0001IEeHME 10 TEME
«Bo3HUKHOBEHHE U
pa3BUTHE KU3HUA HA
3emue»

DKOJIOTHs KaK HayKa

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PaKTOPbI

23.12.2024

30.12.2024

13.01.2025

20.01.2025

27.01.2025

O01aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845

O0J1aK0 3HaHUM
https://school.oblakoz.ru/m
aterials/495845

O0J1aK0 3HaAHUMI
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845




20

21

22

23

AbluoTtndeckue (HaxTopsl.
JlaGopaTtopHnast pabota No
3. «Mopdonornyeckue
0COOEHHOCTH pacTeHUi
N3 pa3HbIX MCCT
0oOUTaHUSD.
JlaGopatopHas padota Ne
4. «BnustHue cBeta Ha
POCT | pa3BUTHE
YEPEHKOB KOJIEyCa»

BuoTtnueckue akropsr

DKOJIOTHYECKUE
XapaKTEPUCTUKH

MO YJISTIAHN.
[TpakTrueckas padora Ne
2 «IloxcuyéT MI0THOCTH
MOMYJISIUANA pa3HbIX
BHJIOB PACTEHUI

Coob1ecTBa OpraHu3MoB
— OHoIeHO3

0.5

0.5

03.02.2025

10.02.2025

24.02.2025

03.03.2025

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845

O0J1aK0 3HaHUM
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845




24

25

26

27

28

29

30

DKOJIOTUYECKUE CUCTEMBI
(3KOCUCTEMBI)

OCHOBHBIE ITOKa3aTeIn
DKOCHUCTEMEL.
DKOIOTHIECKHUE
nupamuasl. CBOKCTBA
skocucteM. Cykueccust

[IpupoaHbIe 3KOCUCTEMBI

AHTpPONOreHHbIE
HKOCHUCTEMBI

buochepa — rimobanpHas
3KOCUCTEMA 3eMJTU

3aKOHOMEPHOCTH
CYILIECTBOBaHUS
6uocdepsl

YemoBeUeCcTBO B
ouocdepe 3emaun

10.03.2025

17.03.2025

24.03.2025

31.03.2025

14.04.2025

21.04.2025

28.04.2025

O01aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495845

O01aK0 3HaHUM

https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’

https://school.oblakoz.ru/m
aterials/495845

O0J1aK0 3HaHUM
https://school.oblakoz.ru/m
aterials/495845




31 CocyliecTBOBaHNE
MIPUPOJBI U YETOBEUECTBA
37 IIpomexyrounas
aTTecTanus
33 Pesepn
34  Peseps
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

2.5

05.05.2025

12.05.2025

19.05.2025

26.05.2025

O01aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O01aK0 3HaHUMI
https://school.oblakoz.ru/m
aterials/495845

O01ako 3HaHu’
https://school.oblakoz.ru/m
aterials/495845







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buonorus. O6mas 6uonorusi, 10 xknace/ CuBormazos B.U., Aradgonosa U.b.,
3axaposa E.T., O6mecTBO ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxkumonepHoe oomectBo «M3aarenberBo «lIpocBemienne»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iectBo «3narenbeTBo

«HpOCBCHICHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIS

buonorus. Paboune nporpammel. [Ipenmernas nunus «JIunus sxu3auy. 10—
11 kmacchr : yueb. mocobue 115 o01eo0pa3oBaT. OpraHU3aInim :

6a3oBblii ypoBeHb / B. B. [laceunuk, I'. I'. lIsenos, T. M. E¢pumoBa. —

M. : TIpocsemienue, 2018.

buonorus. 10—11 kiaccel. bazoslii ypoBeHb. [ToypouHbie pa3pabOTKH. :
yae0. mocobue s obmeoopazosat. opranu3zanuii / B. B. [laceunuxk, I'. T.

[IBenos, T. M. Edpumora. — 2-e uzn., crep. — Mockaa : [Ipocsemenue, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



O6naxko 3nanuit 10 knacc: https://school.oblakoz.ru/materials/495844

O6nako 3Hanuii 11 knacc: https://school.oblakoz.ru/materials/495845
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