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MHNOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl IO OHOJIOTHM TEOPETHUYECKYIO OCHOBY Uil ONPEACTICHUS MOAXOA0B K
(hopMHpOBaHUIO conepKaHusl ydeOHOro npeamMeTa «buonorusy coctaBuin: KOHIENTyanbHble nojoxenuss ®I'OC
COO o B3aMMOOOYCIIOBICHHOCTH IIeNeH, COAEpKaHWA, DPE3yIbTaTOB OOy4deHHWs W TpeOOBaHWA K YpPOBHIO
MTOTOTOBKM BBIITYCKHUKOB, IIOJIOKEHHS 00 OOMMX MeNsIX W NPUHINIAX, XapaKTepPHU3YIONINX COBPEMEHHOE
COCTOSIHME CHUCTEMBI Cpe/iHero obiiero odpazoBanus B Poccuiickoit @enepaiyy, a Takke MOJ0KEHUS O CIeHU(HKe
Omonorun, e€ 3HAYeHWH B TTO3HAHWH JKUBOH MPHUPOJIBI U 00ECIIEYeHNH CYIIIECTBOBAHMS YEIOBEUYECKOTO OOIIEeCTBa.
CornacHO Ha3BaHHBIM TIOJIOKEHHSIM, OTIPE/IETICHBI OCHOBHBIE (DYHKIIMU TPOTPAMMEI TT0 OWOJIOTHH U €€ CTPYKTYpA.

[IporpammMa mo Ouonoruu AaéT MpeacTaBieHHE O IesaX, 00 oOmel crparermn oOy4yeHHs, BOCIIUTAHUS U
pa3BUTHs O00Y4YaIOUIMXCsI CpeAcTBaMH ydeOHOro mpenmera «buonorusy», omnpeaenser o0s3aTeabHOe MPeaMETHOE
coJiep)KaHWe, ero CTPYKTYpPY, paclpeieleHre MO pasfelaM W TeMaM, PeKOMEHAyeMYIO0 MOCJeI0BaTeIbHOCTh
W3ydeHHss ydeOHOro Marepuajga ¢ Y4ETOM MEXKIPEIAMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3CH, JIOTHKH
00pa3oBaTeIbHOrO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromuXcsl.

B mnporpamme 1O OHOJOTHH TaKKe YYHTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM JTMYHOCTHBIM,
METamnpeMETHBIM H TPEeIMETHBIM pe3yibTaraM oOy4deHHs B (OPMHPOBAHMH OCHOBHBIX BHUJOB Yy4eOHO-
MO3HABATENFHON JIEATENHLHOCTH/yueOHBIX JICHCTBUI OOydYalOMIMXCS MO OCBOCHUIO COJEpIKaHUsI OMOJIOTMYEeCKOro
o0pa30BaHUsI.

B mporpamme mo 6monorum (10—11 ximaccel, 6a30BbIif YPOBEHB) pealn30BaH MPUHIMIT PEEMCTBEHHOCTH B
M3yYCeHUU OMOJIOTHH, OJlaroaapsi 4eMy B HEll pOCMAaTPUBACTCS HAPABICHHOCTh HAa PAa3BUTHE 3HAHUMA, CBSI3aHHBIX
Cc (1)OpMI/IpOBaHI/ICM C€CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHUA, HIEHHOCTHBIX OpI/ICHTaHI/Iﬁ JIMYHOCTH, 3KOJIOTHYCCKOI'O
MBIIUICHAS, TIPEICTABICHUH O 37J0POBOM 00pa3e *KU3HU U OepeXKHBIM OTHOIICHHWEM K OKPYKaIoIIed MpUpOTHON
cpene. [losTomy Hapsimy ¢ u3ydeHreM OOIIEONOIOTHIECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUH JKUBBIX CHCTEM
pa3HOro paHra W CYIIHOCTH OCHOBHBIX TPOTEKAIOIIMX B HUX IPOIECCOB B MpOrpamMMme Mo OHOJOTHU YACICHO
BHHUMAaHHE UCITIOIH30BAHUIO MTOYYCHHBIX 3HAHWH B IMOBCEHEBHOM JKU3HU ISl PEIICHUS MTPUKIATHBIX 337a4, B TOM
quclie: TPOPUIAKTHKA HACIEJACTBEHHBIX 3a00JIEBaHMI YEIOBEKa, MEINKO-TEHETHYECKOTO KOHCYIHTHPOBAHWS,
000CHOBaHUS IKOJIOTHYECKU 1eJIecO00pa3HOro MOBEICHHUS B OKPYKAIOIIEH MPUPOJHON cpene, aHaau3a BIUSHUS
XO3SMCTBEHHOMN JACATCIIBHOCTU 4YCJIOBEKAa HAa COCTOAHUC MPUPOAHBIX W HCKYCCTBCHHBIX 3KOCHCTCM. Ycunenune
BHAMAaHUS K TPUKIAJHON HAINPaBJICHHOCTH y4eOHOro mpenMera «bHONOTHs» MPOAMKTOBAaHO HEOOXOINMOCTHIO
oOecriedeHus] YCIOBUMA Uil PEIIeHUs OJTHOM M3 aKTyallbHBIX 3aJ1a4 IIKOJHHOr0 OMOJIOrHMYecKoro o0pa3oBaHUs,
KOTOpast pejrnonaraeT GopMHUpOBaHUE Y 0OYUAIONINXCS CIIOCOOHOCTH aIalTHPOBATHCS K M3MEHEHHUSIM TMHAMUYHO
Pa3BHUBAOIIETOCSI COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BaxkHoe MecTo. OHa oOecrieynBaeT
(dhopMupoBaHUe y O0YYarOIIUXCS MPEJICTABICHUH O HAyYHOW KapTHHE MHUpA, pacIIUpsieT W 0000IaeT 3HaHUS O
YKUBOW TIPUpOJIE, €€ OTIIMYUTEIbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3aIlUi W SBOJOIHH, CO3/IaET yCIOBHS JUIS:
MO3HAHMS 3aKOHOB JKMBOW TPHUPOJBI, (HOpMUPOBaHUS (YHKIIMOHAIBHON TPaMOTHOCTH, HAaBBIKOB 370POBOTO M
Oe3onacHOro obpasza JKW3HHM, O9KOJIOTHYECKOTO MBIIUICHHS, [EHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOAE H
YeIOBEKY.

Bonpimoe 3HaueHre OMONOTHST UMEET TaKXKe JUIs PEIIeHUs BOCITUTATENFHBIX U Pa3BUBAIOINIUX 3a7ad CPEITHErO
oOmiero oOpa3oBaHMs, COIMAIU3AIMU O0ydJaImuxcs. V3ydeHue OUONOrMH OOCCICUUBACT YCIOBHS IS
q)OpMI/IpOBaHI/IH HWHTCIUICKTYAJIbHBIX, KOMMYHHKAIIMOHHBIX U HHq)OpMaIII/IOHHBIX HaBBIKOB, ICTETUYECKOM
KYJIBTYPBI, CIIOCOOCTBYET HMHTETrpallid OWOJOTMYECKMX 3HAHMK C TPEACTaBICHUSIMU W3 APYIHX Y4eOHBIX
MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUH U reorpaduu. HazBaHHBIC MOJOXKEHUS O MpeIHA3HAYCHUH Y4EeOHOTO
npeamera «bUOJOTHS» COCTABUIIM OCHOBY JUIsi OINpECNCHUs] TIOAXO0J0OB K OTOOPY M CTPYKTYPHPOBAHHUIO €ro
COJIep KaHusl, IPEACTABICHHOTO B ITPOTpaMMe 110 OHOJIOTHH.

OtOop conepxaHusi yueOHOro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYLIECTBIEH C MO3MLUH
KYJIETYPOCOOOPA3HOTO IMOJIX0/1a, B COOTBETCTBHH C KOTOPHIM OOYYAIOIIMECs JIOJDKHBI OCBOHMTH 3HAHUS M YMEHUS,
3HaUMMbIe Uil (OpPMUpPOBaHUS OOIIEH KyIbTYphl, ONPENCNSAIONINe aJIcKBAaTHOE IIOBEJICHHE 4YeJOBEKa B
OKpy’Karoleil NpuUpoIHON cpele, BOCTpeOOBaHHBIC B IOBCEJHEBHOM JKM3HU M NPAKTHUECKOW JESTEIbHOCTH.
Ocoboe MecTo B 3TOH cHCTEeME 3HAHMU 3aHUMAIOT BJIEMEHTBHI COJACP)KaHMSA, KOTOPbIE CIyXaT OCHOBOW JUist
(hopMHupOBaHUS TIPENCTAaBICHWH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa H IIEHHOCTHBIX
OPHEHTALMAX JTMYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3aLMU OMOJIOTHYECKOr0 00pa30BaHMsI.

CTpyKTypupoOBaHHE COAEPKaHUs yueOHOro MaTepuajia B MporpaMMme 1Mo OHOJOTHH OCYHIECTBICHO C Y4ETOM
MIPUOPUTETHOTO 3HAYCHUS 3HAHWK OO0 OTIWYUTEIBHBIX OCOOCHHOCTSX JKHBOM NPHPOABI, O €€ YpPOBHEBOM
OpraHM3alliy U 3BOJIONUH. B COOTBETCTBHHM C STHUM B CTPYKType yueOHOro mpeameTa «bHOIOTHs) BBIIEIEHBI
CIIeAyIOIINE colepKaTenbHble TUHUK: «buonorus kak Hayka. MeToapl Hay4yHOro mosHaHHs», «Kierka kak
Oumosyornyeckas cuctemay, «Opranu3M Kak OMOJoTrHdecKas cuctema», «CucreMa 1 MHOT0OOpa3ue OpraHundecKoro
MHUPa», « IBOITIONHS KUBOU MIPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wu3yuenust yueOHOro mnpeamera «buonmorms;» Ha 0a30BOM YpOBHE — OBJIAJACHHE OOYYaIOLIMMUCS
3HAHUSIMU O CTPYKTYPHO-(QYHKIMOHATBLHON OpraHU3aliy KHUBBIX CUCTEM Pa3HOTro paHra U MpuoOpeTeHre YMEHUH



UCIIONIb30BaTh ITH 3HAHHS JJIsI TPAMOTHBIX JCHCTBUI B OTHOIICHUM OOBEKTOB >KUBOW INPHPOJABI U PELICHUS
Pa3INYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTkeHne 1Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE OOecHeuMBaeTCs
pelIeHrEM CIIeTyIOIIHX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CHCTEMBl 3HAHMH O OHMOJIOTHYECKUX TEOpUAX, YUYCHHUAX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPABUIIAX, CITYKAIIUX OCHOBOH [T (POPMHUPOBAHUSI TIPEJICTABICHUI O €CTECTBEHHO-
HAyYHON KapTHHE MHUpa, O METOJaX HAy4YHOrO IO3HAHMs, CTPOCHHH, MHOTOOOpPA3UH M OCOOCHHOCTSX >KUBBIX
CHCTEM Pa3HOro YPOBHS OPTaHU3AIMH, BBLIAIOIINXCS OTKPBITHSIX H COBPEMEHHBIX UCCIICIOBAHUSIX B OUOJIOTHY;

(dbopmupoBaHue y OOyYarOMIMXCS MO3HABATENHHBIX, HHTEIUICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
npolecce aHalu3a JAHHBIX O MyTSAX Pa3BUTUS B OMOJIOTMHM HAY4YHBIX B3MUISIOB, MJCH M IOJIXOJOB K H3YYCHUIO
’KHMBBIX CUCTEM Pa3HOTO YPOBHS OpTraHH3aIIH;

CTaHOBIICHHE Yy OOyYaroImuxcsi OOIIeH KyJIbTyphbl, (YHKIMOHAILHOW TPAMOTHOCTH, pa3BUTHE YMEHHU
OOBSCHATH W OLICHMBATh SIBICHUS OKPYXKAIOUIEr0 MHpa >KUBOM MPUPOJIbl HA OCHOBAaHMM 3HAHMW M OIBITA,
MOJYYCHHBIX TIPU U3y4CHUH OUOJIOTHHY;

dbopmupoBanue y OOy4arOIUXCS YMEHHUH HMJUTIOCTPUPOBATH 3HAUCHHE OWOJOTMYCCKMX 3HAHUN B
MPAKTUYECKOW  JCATCNILHOCTH  4YeJOBEKa, Pa3BUTHU  COBPEMCHHBIX  MEAMIMHCKMX  TEXHOJNOTHH |
arpoOMOTEXHOJIOT HiA;

BOCIITUTAaHUEC Y6C)K,HéHHOCTI/I B BO3MOKHOCTH TO3HAHHUS YEJIOBEKOM >KHBOM IMpUpOabI, HCO6XOI[I/IMOCTI/I
OEpeIKHOTO OTHOIICHUSI K HEeH, COOTFOICHUS STHYECKUX HOPM MPH MPOBEICHUH OUOIOTHUECKUX HCCIICI0BAHUIA;

OCO3HAaHUE LIEHHOCTH OWOJIOTHYECKUX 3HAHWW I TOBBILICHHS YPOBHS SKOJOTUYECKOW KYyJBTYpBI, IS
(hopMUPOBaHUS HAYYHOT'O MHUPOBO33PCHUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUW M YMEHHU B TIOBCEAHEBHOMN JKM3HU ISl OIEHKHU TTOCIICJCTBHIA CBOCH
JISSITEIIBHOCTH 110 OTHOIICHHUIO K OKPYXKAIOIICH cpejie, COOCTBEHHOMY 3/I0POBbIO, 000CHOBAHHE U COOJIOICHHE MEp
npo(UIaKTUKY 3a00JICBaHUT.

B cucreme cpenmnero oomiero obOpaszoBaHusi «buonorus», uzydaemas Ha 0a30BOM YpOBHE, SIBISETCS
00s13aTeNbHBIM  YUCOHBIM TMPEIMETOM, BXOJAAIIMM B COCTaB TMpeJAMETHOH o0mactn «EcTecTBeHHO-HAYYHBIC
[IPEAMETBD.

Jiis u3ydeHust OMOJIOrMM Ha 0a30BOM ypPOBHE CpeJHEro o0Iiero oopa3oBaHus OTBOAUTCS 68 vacos: B 10
kimacce — 34 gaca (1 gac B Henmenmio), B 11 kimacce — 34 gaca (1 4ac B HEJCIIO).



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorust kak Hayka.

buonorust xax Hayka. CBs3p OWMOIIOTHM C OONIECTBEHHBIMH, TEXHHMYECKUMH M JPYTUMH €CTECTBEHHBIMU
HayKamH, (pumocodueil, ITUKOH, ICTETUKONW 1 TpaBoM. Pomb 6mosiorum B (hOpMHUPOBAaHWH COBPEMEHHOUN HAaydHOMN
KapTUHbBI MUpa. CucTeMa OMOJIOTUYECKUX HAYK.

MeTo/p1 TIO3HAHUSA KUBOW TPUPOABI (HAaOIIOIEHHE, YKCIIEPUMEHT, ONHCaHue, N3MepeHne, Kiaccu(ukamms,
MOJCIIMPOBAHHUE, CTATUCTHYCCKAsT 00padOTKa TaHHBIX ).

JdemoHcTpanmu:

Hoptpetst: Y. Japsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuip! 1 cxeMbl: «MeToabl TTO3HAHUS KUBOH TPUPOIBI.

JlabopaTopHble M MPpaKTHYeCKHe PadOTHhI:

[MpakTnueckass paborta Ne 1. «lcmosnb30BaHuEe pPa3iMYHBIX METOAOB MPU HU3YyYCHUM OHMOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbI M HX OPTraHU3ALMA.
XKusble cucrembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIHYUe JKUBBIX CHCTEM OT
HEOPraHUYECKOM NpUPOIbI.
CaoiicTBa OMOCHCTEM W HMX Pa3HOOOpaswe. YPOBHU OpraHU3aldyd OMOCHCTEM: MOJEKYISPHBIN, KICTOYHbIH,
TKaHEBbIH, OpraHM3MEHHBIH, TOMYJISIIMOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTreOIIeHOTUYECKHIT), OMOCHEPHBIN.
JdemoHcTpanum:
Tabauue! u cxembl: «OCHOBHBIE IPU3HAKY KU3HI», «YPOBHHU OPraHU3ALIH )KUBOU IPUPOABIY.
O6opynoBanue: Mozenb Monekynbl JTHK.

Tema 3. XumMuyeckuii cOCTaB U CTPOECHUE KJIETKH.

XUMHYECKMM COCTaB KIETKM. XHMHUYECKHE DJJIEMEHTBI: MAKPOIEMEHTBI, MHKPOJIEMEHThl. Bonxa u
MUHEpaJbHbIE BEIIECTBA.

@OyHKIMK BOJbI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [loanepkanue ocMOTHYECKOro OanaHca.

Benxu. CoctaB u crpoeHue OenKoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHMMble M 3aMeHUMBIE
AMHHOKHUCIIOTBl. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpPbI O€JIKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpUYHAS,
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). XMUMHUUYECKHE CBOICTBa OeKoB. bruonornueckue GpyHKmuy 6€1KOB.

@DepmeHThl — Ounosoruyeckue KartanuzaTopbl. CrpoeHue (epMeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas
cneuuduanoctb. Kopepmentsl. Buramunbl. OTinnuunst pepMEeHTOB 0T HEOPraHUYECKUX KaTalll3aTOpPOB.

YrneBoapl: MOHOcaxapwbl (TJIIOKO3a, prOO3a W JIe30KCHpHuO03a), Iucaxapujbpl (caxapos3a, JaKTo3a) U
noJicaxapuibl (Kpaxmai, TIIMKOTeH, LeJlIi0io3a). bruonornueckue GpyHKINU yTrieBOaOB.

Jlurmuppr:  tpurnunepuabl,  Gocdommnuael,  crepowabl.  [mapoduiabHO-THIPOPOOHBIE  CBOMCTBA.
Buonornueckue ¢pynknnu nunuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB M JIMITUIOB KAK HCTOYHUKOB SHEPTHU.

Hyxnennossle kucnors: JIHK n PHK. Hyxieotnasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT. CTpoeHHe
¢ynkumu IHK. Crpoenne u ¢pynkunun PHK. Bunst PHK. AT®: ctpoenue u GpyHKIHH.

Hutonorust — Hayka o kierke. Kierounas Teopus — mpuMep B3auMOJICHCTBUS el M (HaKTOB B HAYYHOM
Mo3HaHUH. MeTobl N3yUeHUsI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmmue NpU3HAKK KIETOK: 3aMKHYTas HapykHas MmemOpaHa,
monekyibl JJHK xak reneTndeckuit anmapar, CucTeMa CHHTe3a Oerka.

Tune! KIETOK: dyKapuoTHUYecKas M npokapuorndeckas. OcoOOEHHOCTH CTPOCHHS MPOKAPUOTUIECKON KIETKH.
Knerounas crenka Oaktepuil. CTpoeHHEe DyKapuOTHUEeCKOH KieTKH. OCHOBHBIC OTJIMYHS PACTUTEIBHOM, )KUBOTHOM
Y TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TIIMKOKAIWKC, WX (yHKiuu. [lnazmatuueckast
MeMmOpaHa, e€ cBoiicTBa u QyHKIMH. L{uToruiazma u e€ opranonapl. OnHomMemOpanHblie opranouns! kiuetku: I1IC,
anmapat ['osbpxu, mu3ocomsl. [1oyaBTOHOMHBIE OpraHOWIB! KJIETKA: MUTOXOHJPUH, TutacTuabl. [Iponcxoxkaenne
MUTOXOHIApUNA W TacTui. Bunel mnactun. HememOpaHHBIE OpTaHOWIBI KIETKH: pUOOCOMBI, KJIETOYHBIA IEHTP,
LEHTPUOJIN, PECHUUKH, )KT'yTUKH. DYHKINN OPraHOMI0B KJIETKH. BKItoueHus.

Anpo — peryisiTopHbld 1eHTp KieTkd. CTpoeHue sapa: saepHas 000JO0YKa, KapHoIiazMma, XpPOMATHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelEeCTB B KJIETKE.

JdeMoHcTpanmu:

Hoptpertsr: A. Jlesenryk, P. I'yk, T. llIBann, M. Ulneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkusc,
P. ®panxnun, K. M. Bbap.

Jnarpammsl: «Pacnipenenenne XuMHYECKHUX JIEMEHTOB B HEKMBOM Mpupojien, «Pacnpenenenne XuMHUIecKnx
2JIEMEHTOB B KUBOW MPUPOJIEN.



Tabmuupl n cxembl: «llepuoguueckas TabnuIma XUMAYECKUX 3JEMEHTOBY», «CTpOEHHE MOJIEKYJBbl BOJBD»,
«buocunTe3 Oenka», «CtpoeHre MoOJeKyibl Oenka», «CtpoeHue ¢epmentay, «Hyknennossie kuciaorsl. JTHK»,
«Ctpoenune monekynsl ATO», «CTpoeHue 3ykapuoTHUECKOH KIIeTKn», « CTpoeHHe KUBOTHOM KIIeTKIN», «CTpoeHHe
pacTuTenbHON KiIeTKn», «CTpoeHHe NPOKapHOTHYECKON KieTkny, «CTpoeHHe sapa KISTKH», «YTIECBOMBI»,
«JIunuaey.

OO6opynoBaHne: CBETOBOM MHKPOCKOI, O0OpYyJOBaHWE /Il TIPOBENEHUS HAONIONCHWH, W3MEpPEHHH,
HKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIBLHBIX, JKUBOTHBIX U OaKTEpUAIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

JlaGopatopnas padota Ne 1. «M3y4yeHne KaTaJIUTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha MPUMEpPe aMHIIa3bl WIN
KaTajasbl)».

JlaboparopHast pabota Ne 2. «M3yueHuwe CTpOEHHsI KJIETOK pAcTEHHWH, >KUBOTHBIX W OakTepuil moj
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax 1 uX OIUCAHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTs, WU METa0OIU3M. ACCUMUIISIIUS (IIACTHUECKUI 0OMEH) U TUCCUMMIISALMS (9HEPTreTHYECKHUN
0o0MEH) — JIBe CTOpPOHBI €IMHOI0 Ipouecca meradonusma. Poib 3aKOHOB COXpaHEHHUsS! BELIECTB M DHEPrUM B
MNOHUMaHUU MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOMHBIA W reTepoTpodHbId. Ponb ¢epMeHTOB B 0OMEHE BEIIECTB M
MPEBPAICHUN SHEPTHH B KIICTKE.

@®orocunTe3. CBeroBas W TemHOBas (aszbl ¢orocuHTe3a. Peakumu dorocuaTe’a. DPPEeKTUBHOCTH
¢dorocunTesa. 3Hayenne (HoToCHHTE3A ISl )KU3HU Ha 3emuie. BiusiHue ycinoBuii cpesibl Ha POTOCHHTE3 U CIIOCOOBI
MOBBIILICHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XeMOCHHTE3NpYoIre 0akTepun. 3HaUeHHEe XeMOCHHTEe3a JUIsl )KU3HU Ha 3eMIle.

OHepreTuueckuii oOMeH B KieTKe. PacuienieHue BelecTB, BBIACICHHE U aKKyMYJHMPOBAHUE 3HEPIHU B
KJIETKe. DTalbl SHepreTudeckoro oomeHa. Inmmkomnus. Bpoxkenwe m ero Buusl. KucioponmHoe okuciieHue, Win
KieTouHoe apixanue. OxucnurensHoe dhochoprmupoBanue. IHGEKTHBHOCTH SHEPTETHUECKOTO 0OMEHa.

Peaknmu matpuaHoro cuHTe3a. | 'enernueckas napopmarms u JJHK. Peanuzarus renerndeckoit nHpopmarum
B Kjerke. I'eHeTnmueckuil ko M ero cBoifctBa. Tpanckpumius — Matpuunblii cunte3 PHK. Tpancmsamms —
OounocunTe3 Oenka. Dtarbl Tpancsiuuu. KoaupoBanue aMuHOKHCIOT. Pons pubocom B OuocuHTe3e Oernka.

Hexnerounsle ¢opmbl sxu3Hu — Bupycel. Mcropust otkpeitust Bupycos (. U. MBanosckuit). OcoGennoctn
CTPOCHUSI W J>KU3HEHHOTO0 INHKJIa BHpYycoB. bakrtepumodarn. bBone3num pacTeHuWil, >KMBOTHBIX U UEJIOBEKa,

BbI3bIBaEMble BUpycamMu. Bupyc wummyHoneduumta uenoBeka (BUY) — Bo3Oymutens CIIMJla. OOGpartHas
TPaHCKPHIILHS, peBepTa3a u uHTerpasa. [Ipopunakruka pacnpocTpaHeHHs: BAPYCHBIX 3a00JIeBaHHUI.
JdemoHcTpanum:

Hoptpetsr: H. K. Konwios, J. W. MBanosckwii, K. A. Tumupsizes.

Tabmumner u cxembl: «Turel muTanus», «MeTtabonmm3m», «MUTOXOHIPHSY, «IHEPTreTHUECKUN OOMEH,
«Xnopomnact», «Portocunresy», «Crpoenne JHK», «Crpoenne u ¢yHkumonupoBanue rexa», «CuHTe3 Oeskay,
«[enetnueckuii  kom», «Bupyce», «bakrepuodarm», «CtpoeHne U ku3HeHHbIM 1uka Bupyca CIIU/a,
OakTepuodaray, «Permukarust JJHK».

Oo6opynoBanue: moaenu-amminkaun «Yapoenue JIHK u tpanckpunmms», «buocuuTe3 Oenka», «CtpoeHue
KJIETKI», MoJieNb cTpyKTypsl JTHK.

Tema 5. Pa3mHoxkeHHe 1 HHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1MKI, WM SKU3HEHHBIW LUKJI KieTku. MHTepdaza u mwuro3. Ilpomecce, mporekaromme B
uHTepdaze. Permkanus — peaknus marpuanoro cunareda JJHK. Ctpoenne xpomocom. XpoMOcOMHBIH Habop —
KapuoTuMl. JIMTUIOMIHBI W TaIUIOWAHBIA XPOMOCOMHBIE HaOOphl. Xpomatuibl. LluTomornyeckre OCHOBBI
Pa3MHOKEHUS U HHIAUBUYaJIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenne xnerkn — muto3. Crammm muto3a. [Ipomecchl, mMpoucxopisiiyue Ha pPa3HBIX CTAAUsAX MHTO3A.
Buonornuecknii cMbICII MUTO3A.

[Iporpammupyemast THOEIb KJIETKH — arloITO3.

@DopMbl pa3MHOXKEHHUST OpPraHu3MOB: Oecrionoe U nojoBoe. Busl Oecronoro pa3MHOKEHUS: JelIeHHEe HalBOE,
MMOYKOBAaHME OJIHO- W MHOTOKJIETOYHBIX, CIOpOOOpa30BaHME, BETETATHMBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE
KJIOHUPOBAHHE OPTaHNU3MOB, €T0 3HAYEHHE IS CEJIEKIINN.

[TonoBoe pa3sMHOXKEHHE, €T0 OTIUYHS OT OECIOIOTO.

Metios. Ctagum Meiio3a. [Iporeccsl, mpoucxXoaamipe Ha cTagusax Melosa. [loBemeHne XpoMocoM B MEHO3e.
Kpoccunrosep. buosnornyeckuii cMbIci 1 3HaYE€HHUE Meio3a.

['ameTorene3 — mporecc 0Opa30BaHUSI TIOJNOBBIX KIETOK Yy KUBOTHBIX. [l0JIOBBIE >Kelle3bl: CEMEHHUKH H
ssmaHuKA. OOpa3oBaHUEe W Pa3BUTHE TOJOBBIX KJIETOK — TaMeT (CIIepMaTO30H I, SHIICKICTKA) — CIIEPMATOreHe3 U
oBoreHe3. OCOOEHHOCTH CTPOCHHUS SMLEKIIETOK U criepmMaro3ounoB. Omionorsopenue. [lapreHorenes.

WnpuBuayansHOe pa3BuTHE (OHTOreHE3). DMOpHOHAIBHOE Pa3BUTHE (AIMOpHOTeHe3). DTarbl SMOPHOHATIBHOTO
Pa3BUTHSL y MO3BOHOYHBIX XKMBOTHBIX: APOOJICHHE, TacTpyssiuus, opraHoreHe3. [loctamOproHanbHOE pa3BUTHE.



Tunel MOCTIMOPUOHATBLHOTO pAa3BUTHS: MpPSIMOE, HENpsMoe (JIMYMHOYHOE). BrusHHE cpeipl Ha pa3BUTHE
OpTraHu3MOB, (PaKTOPBI, CIIOCOOHBIC BHI3BIBATH BPOKAEHHBIC YPOJICTBA.

Pocrt u pa3Butue pacrenuit. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU PA3BUTHUS.

JdemoHcTpanmu:

Tabmumer 1 cxeMbl: «POpMBI  Pa3MHOXKEHHSI OPTraHU3MOBY», «/IBOWHOE OIJIOOTBOpPEHNE Yy IIBETKOBBIX
pacteHuit»y, «BereraTmBHOE pa3MHOKECHHE pacTeHHI», «Jlemenme KieTku Oaktepuit»y, «CTpoeHHE TIOJOBBIX
KJIETOK», «CTpoeHue xpoMocombly, «Knerounsiii mukiny, «Pemmukanus JHK», «Muto3y, «Meiiosy, «lIpsmoe u
HemnpsiMoe pa3BUTHEY, «['aMeTorene3 y MIEKOUTAIONINX U YeloBeka», « OCHOBHBIE CTaINM OHTOTEHE3a.

O6opynoBaHne: MUKPOCKOT, MHKpompenapatsl  «CriepMaTo30uabl  MIIEKOIUTAIOMIEro»,  «Slifmexerka
MIeKomuTaromero», «Kapruokunes B KiIeTKax KOpelIKa JyKa», MarHUTHas MoJeib-anrumkanus «JleneHue
kieTkmy», mojienb JIHK, Moaens MetadasHol XpOMOCOMBI.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlabopatopuas pabora Ne 3. «HaOmrojeHue MuTO3a B KISTKAX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax».

Jlaboparopnas padora Ne 4. «M3ydeHne CTpOSHHS MOJIOBBIX KIIETOK Ha TOTOBBIX MUKPOIIPETIapaTaxy.

Tema 6. HacjiencTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHeTUKU. VIcTOpUS pa3BUTHS T€HETHKH. POJIb IIUTOIOTUY U YMOPUOJIOTUH B CTAHOBJICHUU
TeHeTHKH. Bxiam poccuicKknx W 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeETOoIpl TeHETHKH
(ruOpUI0IOTMUSCKUH, HUTOTCHETHUYSCKUH, MOJICKYJIIPHO-TeHeTHYeCKHi). OCHOBHBIC TEHETHUUYCCKUEC TTOHSITHSL.
['eneTnueckast CHUMBOJIMKA, UCIIONIB3yeMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaClleZIOBaHUS MPU3HAKOB, ycTaHOBIeHHBIE . Menaenem. MoHOTHOpHIHOE CKpEIUBaHHE.
3aKkoH ennHO00pasus THOPUIOB MepBOro mokoseHus. [IpaBuino nomMuHIpOBaHMA. 3aKOH PACIICTUICHHS PU3HAKOB.
I'unoresa uncrorel ramer. [1ojIHOE U HEMOJIHOE JOMUHUPOBAHUE.

JurnOpuaHoe ckpenuBaHue. 3aKOH HE3aBHCHMOTO HACIIEJOBAaHUS TPU3HAKOB. lluTOreHeTHYecKre OCHOBBI
TUTAOPUTHOTO CKpEIIMBaHus. AHATU3UpYIOlee CKpelruBanne. Vcrnoap30BaHNe aHATH3UPYIOMIETO CKPENIMBaHUS
JUTSL OTIPEICIICHUS] TEHOTHUIIA 0CO0H.

CueruieHHOEe HacjeloBaHMe Mpu3HakoB. Pabora T.MopraHa o CIEIUICHHOMY HACJICIOBAaHUIO T'C€HOB.
Hapyuienue cuernsieHusi reHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHast TEOpHUs HACIEICTBEHHOCTH. | €eHETHUECKHUE KaPThI.

I'enetnka moma. XpoMOCOMHOE OTpEEICHHUE Moja. AYyTOCOMBI M TOJOBBIE XPOMOCOMEI. ['oMorameTHbIe U
reTeporamMeTHble opranu3Mel. HacnegoBanue npu3HAKOB, CLEIUIEHHBIX € TIOJIOM.

M3menunBocTh. Buabsl M3MEHUMBOCTH: HEHACJIENCTBEHHAs M HacleAcTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHOW M3MEHUYMBOCTH. XapakTepUCTUKA MOJU(PUKAIIMOHHOW M3MEHYMBOCTH. BapHalmoHHbBIN psiji 1
BapuauuoHHas kpupas. Hopma peakiuu npusHaka. KoinyecTBEHHbIE W KAaueCTBEHHbIC MPU3HAKK U UX HOpMa
peakiuu. CBoWCTBAa MOAU(PUKAITIOHHOW W3MEHYHBOCTH.

HacnencrBennasi, uian reHOTUITHYECKAs, NU3MEHUYMBOCTh. KoMOMHATHBHAST M3MEHYUBOCTh. Melo3 U MOI0BOI
MPOLIECC — OCHOBAa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kiaccudukanus myraiuii:
TeHHBIE, XPOMOCOMHBIC, TeHOMHBbIe. YacrorTa © TpUYMHBI MyTanuid. MyTrareHHele (akTOphel. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HaclieIcCTBEHHON n3MenunBocty H. M. BaBunoga.

Bresineprast HacIeACTBEHHOCTh U H3MEHUNBOCTb.

l'enetuka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOIbl T'€HETHKH YEJIOBEKA: T'€HEATIOTMYECKUM,
OJIM3HEIOBBIN, MUTOTEHETHYECKUH, OMOXUMHUYECKUH, MOJICKYIsIpHO-TeHeTH4Yeckrii. COBPEMEHHOE OTpe/eicHIe
FEHOTHIIA: TOJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHWE, B TOM uucie ¢ nomouisio [IIIP-ananu3za.
HacnenctBennnie 3a00eBaHNs YeJI0BEKA: TeHHBIE 00JI€3HN, OOJIC3HN C HACIIEICTBEHHOMN MPEIPaCIIONOKEHHOCTRIO,
XpoMocoMmHble Oonie3Hn. CoMaTH4ecKre W reHepaTuBHbIe MyTaruu. CTBOJIOBbIC KIETKHU. [IpHHIHUIIEI 310pOBOTO
o0Opa3a JKM3HM, JAMACHOCTUKH, MNPOPHIAKTUKH W JICUCHHMs] TECHETHUYSCKUX Oojie3HeH. MeauKo-reHeTHYeCKoe
KOHCYJIBTHPOBAHWE. 3HAUCHHE MEIUIIMHCKONW TEHETUKH B TIPEIOTBPAIICHUU W JICUCHWH TEHETHICCKUX
3a00JICBaHUH YeIOBEKA.

JdeMoHcTpanmnu:

Hoprperst: I'. Menpens, T.Mopran, I'. ge ®pus, C. C.UerBepukoB, H. B. Tumodeer-Pecosckuii, H.
. BaBuiios.

Tabmuner  u  cxembl: KMOHOTHOPHIHOE CKPEIMBAaHUE W €ro I[IMTOTCHETHYeCKas OCHOBa», «3aKOH
pacCIIeTUICHHsI W €r0 IUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT», «JUTHOpHIHOE CKpEIIMBAHHCY,
«lluTonornyeckne OCHOBHI JWTHOPHUIHOTO CKPEIIMBAHEY, «Meio3», «B3anMoacicTBHE aJICIBbHBIX TEHOBY,
«'eHeTnyeckue KapThl pacTCHUM, KUBOTHBIX U YelIOBEKa», «l eHeTuka mojuay, «3aKOHOMEPHOCTH HACIECJOBAHMUS,
CICIUICHHOTO ¢ IMoJIoM», «KapuoTHIlbl YeoBeKa M JKUBOTHBIX», «BHIbl M3MEHUMBOCTHY», «MoaupuKaldoHHas
M3MEHYHMBOCTEY, «HacnenoBanme pesyc-dpakropay, «['eHeTHKa rpynmn KpoBu», «MyTarinoHHAs H3MEHIUBOCTDY.




O0opynoBaHue: MOJeNU-anIuIuKaun  «MOHOTHOpHIHOE CKpelnuBaHue», «HenomHoe noMHHUpOBaHUEY,
«lurnbpuanoe ckpemmBanuey, «IlepexpécT XxpoMocom», MUKPOCKOT W MHKporpenapart «JIpo3odmra» (HOopMma,
MyTanuu GOPMBbI KPBIILEB M OKPACKH Teja), repOapuii «I"opox mOCeBHOIM».

JlabopaTopHble M MPpaKTHYeCKHe PadOTHI:

JlaGopartopHas pabotra Ne 5. «l3yueHune pe3ynbTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO CKPEITUBAHUS Y
Tpo30(HITBI Ha TOTOBBIX MUKPOIIpETIapaTaxy.

JlaboparopHast padota Ne 6. «M3yuenne MoaudUKaMOHHOH HM3MEHYMBOCTH, MOCTPOCHUE BapHALMOHHOTO
pslla U BapualMOHHON KPUBOM».

JlaGopatopnas pabota Ne 7. «AHanmm3 MyTanuii y Apo30QwIbl HA TOTOBBIX MHUKPOIIpENapaTaxy .

[Ipaktnueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U Ipoliecc. 3apoXAeHre ceNleKnu 1 JoMectukanus. Yuenue H. V. BasunoBa o nentpax
MPOMCXOXKICHHUSI © MHOTO0OPa3ust KyJIbTYpHBIX pacTeHUH. LIeHTpBI MPOMCXOKIEHHS TOMAIIHUX KUBOTHBIX. COpT,
[IOpOJ1a, IITaMM.

CoBpeMeHHBIE METOJBI CeNEKIMH. MacCOBBII W HWHIWBUAYAIbHBIH OTOOPHl B CENIEKIIUW PACTEeHUH U
KHUBOTHBIX. OllEHKa dKCTepbepa. bim3kopoicTBeHHOE cKpelnBanue — HHOpuauHT. Yncrast muaust. CkpenuBanme
YUCThIX JIMHUH. ['eTeposuc, wnm rubpuaHas cwia. HepojcTBeHHOe ckpemnmBaHue — ayTOpuauHr. OTnanéHHas
rudpuauzanns u e€ ycnexu. McKyccTBeHHBI MyTareHe3 M HOJIyYEHHE MONUIUIONJOB. JIOCTHKEHUS CENEKLUH
pacTeHHi, JKUBOTHBIX U MUKPOOPTaHU3MOB.

BuoTexHoIOrMs Kak OTpaciib MPOU3BOJCTBA. [ eHHAs MHXKEHepus. DTalibl co3nanus pekomOunantaoit JJTHK u
TpaHCTeHHBIX OpraHm3MoB. Kierounas wmmxkeHepus. KieTounble KynabTypbl. MHKpPOKIOHAJIBHOE pPa3MHOKEHHUE
pacteHuil. KiioHUpOBaHHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE U
strdeckue npodiembl. MO — reneTrnyeckn MOIUPHUIMPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpannu:

Hoprpetsl: H. U. Basunos, Y. B. Muuypus, I'. /[. Kapneuenko, M. ®. IBaHoB.

Tabmuiptl u cxembl: kKapta «LIeHTpBI TPOUCXOKACHUSI ¥ MHOT000pa3usi KyJIbTYPHBIX pacTeHHit», «Iloposs
JOMAIIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «Otnanénnas rudpuanzamus», «PadoTsl akagemuka M.
@. UBanoBa», «llomummonnus», «OOBekTbl OmoOTeXHOJNOrHM», «KieTouHble KyJabTyphl W KIOHMPOBAHHE»,
«KoHcTpynpoBaHue 1 IepeHOC TEHOB, XPOMOCOM.

O6opyoBaHue: MyJISDKU TJI0J0B M KOPHEIUIONOB JAUKHUX ()OPM U KYJIBTYPHBIX COPTOB pacTEeHUi, repOapuii
«CenbCKOX031CTBEHHBIE PACTEHUS.

JlaGopaTopHble U IPaKTHYeCKUEe PadOThI:

Oxckypeusi «OCHOBHBIE METOABI M JOCTH)KEHHS CENEeKIIMM PAacTeHHH W IKUBOTHBIX (Ha CENEKIMOHHYIO
CTaHLMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBI Yy4YacTOK, B TEIUIMYHOE XO3S5HCTBO, J1abopaTopHIo
arpoyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».




11 KJIACC

Tema 1. IBoJIIOLIMOHHAS OHOJIOTHS.

[Ipeanocsuiky BO3ZHUKHOBEHHSI 3BOJIIOLUOHHON TEOpWH. DBOJIOIMOHHAS Teopus W e€ MecTo B OMOJIOrHu.
Brnusinue 5BOMIOIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHU U APYTHX HAYK.

CBumertenscTBa  DBOMIONMH.  llameoHTONOTHYECKHE:  MOCIENOBATENIbHOCTh — TMOSIBIEHUS  BHIOB B
MAJIEOHTOJIOTHUECKOM JIETOMUCH, TlepexoHbie (hopMbl. broreorpadudeckne: cXoACcTBO U paziudne GayH u Giop
MaTEPHKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W Pa3IMdusl 3MOPHOHOB pa3HBIX BHIOB TO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMHUYECKHE: TOMOJIOTWYHBIE, AaHaJIOTHYHbIe, pPYIUMEHTApHBIE OpraHbl, aTaBU3MBI. MOJIEKYISpHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHM3MOB HACJICACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTeH Yy BCex
OpTaHH3MOB.

OpomoriionHas Teopust Y. Jlapsuna. Ilpenmochuikyi BO3HUKHOBEHHS JapBUHH3MA. J[BIDKyIIHE CHITBI
9BOJIONMK BHJOB TO JlapBuHY (M30BITOYHOE Pa3MHOKEHHE TPH OTPAHUYCHHOCTH PECYpPCOB, HeompeAeraEHHas
W3MEHYUBOCTh, OOpb0a 3a CYIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopust 3Boonun (CTD) 1 e€ OCHOBHBIC TIOJI0KCHUS.

MuxkposBomonus. [lomymnsius kak eIMHNTA BUIa U SBOFOIIHH.

JBwkymme cuibl (pakTopbl) HBOMIONMU BUAOB B IMpupoie. MyTalMOHHBIA Iporecc U KOMOWHATHBHAS
W3MEHYUBOCTh. [lomynsioHHbIe BOMHBI U Apeiid reHoB. M30ms1us U MUTpanms.

EcTectBenHsIi 0TOOp — HampaBISAIONMIHA (haKTOp IBOIIOIUH. DOPMBI €CTECTBEHHOTO OTOOpA.

[TprcnocoOneHHOCTh OPraHU3MOB KaK pe3yiabTaT 3BONOUWH. [IpuMmepsl MpUCTIOCOONICHHMH Yy OpPraHU3MOB.
ApomMop}o3bl U UKo IANITAIIH.

Bun u BumooOpasoBanme. Kpurepmm Buma. OcHoBHBIE (OpMBI BHI000pa3zoBaHus: reorpaduyaeckoe,
9KOJIOTHYECKOE.

MaKpOE)BOHIOHI/I}I. (DOpMI)I OBOJIFOLINN (I)I/IJ]CTI/I‘ICCKaSI, JUBEPreHTHasd, KOHBCPICHTHAs, IapalICiIbHasd.
HeoOpatuMocTs BOIONINN.

[IponcxoxneHne OT HeCHeNHMaTu3uPOBaHHBIX TpeakoB. lIporpeccupyromias crenuanu3anus. AJanTHBHAS
panuanms.

JdemoHcTpaumu:

Hoprpertst: K. Jlunnel, XK. b. Jlamapxk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 2. I'ekkenb, ©. Mromnep,
A. H. Ceseprios.

Tabnuiel u cxembl: «Pa3BuTHe OpraHMYEcKOro Mupa Ha 3emuiey, «3apoJbIlIIH TMO3BOHOUYHBIX JKHBOTHBIXY,
«Apxeontepukcy, «Dopmbl O60ppOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBI 0TOOp», «MHOrooOpasue COpTOB
pactenuit», «MHoroobpazue mopox  KHBOTHBIX»,  «llomymsmuuy, «MyTanmoHHass  M3MEHUYHUBOCTBHY,
«Apomopdosbly, «Manoamanramum», «O0mas gerenepanus», «/IBwkymme cuibl dBomonumn», «Kapra-cxema
Mapmpyra mytemectBuss Y. [lapeunay, «boprba 3a cymectBoBaHue», «lIpHCTIOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpacduueckoe BuI000Opa3zoBaHmuey, « IKOJIOTHIECKOE BUA000PA30BAHNE).

O06opyoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPACKH, HAOOP TIOJIOB M CEMSH, KOJICKITHS
«[IpuMephbI 3aIUTHBIX PUCTIOCOOJICHHH Y )KUBOTHBIX», MOeTh «OCHOBHBIE HANPABIICHHS DBOJIOIIIY», 00BEMHAS
Moienb «CTpoeHHe TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

Buoreorpaduueckast kapra mupa, Koyekius «DopMbl COXpaHHOCTH UCKOINAEMbIX )KMBOTHBIX U PAaCTCHUI»,
Mozenb anmummkauus  «llepekpéct Xxpomocom», BiaxkHble Ipenaparbl «Pa3zBurne Hacekomoro», «Pa3Butue
JISTYIIKW», MEKponpernapar «/po3oduia» (Hopma, MyTaniuu ()OpMbI KPBIITBEB M OKPACKH TENa).

JlabopaTopHble M MPpaKTHYeCKHe PadoTHhI:

JlaGoparopHas padota Ne 1. «CpaBHEHHE BUIOB 10 MOP(OIOTHUESCKOMY KPUTEPHIOY.

JlabopaTopnas padota Ne 2. «Onucanue mprucrinocoOJEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHFHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U Pa3BUTHE KU3HU HA 3eM.ie.

JloHayuHbIe TIpEJCTAaBIEHUS O 3apOXKJIEHUM KXU3HU. HaydHble THIIOTE3hl BOSHHUKHOBEHHUS >KM3HHM Ha 3emule:
abuoreHe3 © maHCHEpPMUs. XUMHUYecKas OJBOJIONMA. AOHOTeHHBI CHHTE3 OPTraHMYECKHX BEIECTB U3
HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE TOJATBEPkKACHHE XUMHUYECKOH dBomtounu. HavaneHbele  3Tamsl
ouonornueckorr aBoirormu. [unoresa PHK-mupa. dopmupoBanrie MeMOpaHHBIX CTPYKTYpP M BO3HHUKHOBEHHE
MpOTOKJIETKHU. [lepBble KiIeTKH 1 UX 3BoMoNHsl. POPMHUPOBAHHE OCHOBHBIX IPYIII JKUBBIX OPTaHU3MOB.

PasButne xu3Hum Ha 3emsie mo spam M nepuogaMm. Karapxeill. Apxelickas M NpoTepo3oiickas 3pbl.
[Taneo3oiickas 3pa u e€ MepHOALI: KeMOPUNUCKHA, OPIOBUKCKUH, CHITYPHUHCKHAN, NEBOHCKHUH, KAMEHHOYTOIBHBIMN,
TIEPMCKHUM.

Mes3o3oiickas apa 1 e€ IeproAbl: TPUACOBBIN, IOPCKUH, METOBOM.

Kaiinozolickas spa u e€ nepuobl: MajeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KIUMaTa M TIeoJIOrH4ecKux IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHM PACTUTEIBHOIO U
KUBOTHOTO MHpa. ApomMop(}o3bl y pacTeHHi M KUBOTHBIX. [losiBIEHHME, pacuBeT W BBIMHUPAHUE TPYMIl KUBBIX
OpPTraHHU3MOB.



Cucrema OpraHm4eckoro Mupa Kak OTpaxkeHHe »dBOJONHMHA. (OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI
OpPTaHU3MOB.

OBomonysl 4yenoBeka. AHTPOIOJIOTUS Kak Hayka. Pa3BUTHE NpEJCTAaBIEHUI O NMPOMCXOXKACHHUU YEJIOBEKA.
MeTtop! n3yueHus anTponoreHesa. CxoJCTBa U pa3InuMs 4eJoBeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE
YeJIOBEKa.

JBwxkymue cuibl (dakTopsl) aHTpomoreneza. HacmencTBeHHass M3MEHUYMBOCTh W €CTECTBEHHBIH OTOOD.
OOuiecTBeHHbIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYAa, MBIIIICHUE, PEUb.

OcHOBHbIE CTagUMM W BETBU OHBOJIIOLMU 4EJOBEKa: aBcTpajonuTeky, YenoBek ymenbid, Yenosek
npsaMoxofsamui, YenoBek HeaHaepTanbckui, YenoBek pa3zymHblid. Haxooku HCKONMAaEeMbIX OCTAaTKOB, BpeEMS
CYIIECTBOBaHUsI, 00JIaCTh PacIpOCTPaHeH s, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHsL.

UYenoseueckue pacbl. OCHOBHBIE OOJBIINE pPAChl: €BpONEOHIHAs (eBpasuiickas), HErpo-aBCTPaJOWAHAS
(’xBaTOpHWanbHas), MOHTOJOWIHAS (a3MATCKO-aMepUKaHCKas). YepTel MPHUCIIOCOOIEHHOCTH TIPEICTaBUTEIICH
YeJI0BEUYECKHX pac K YCIOBUAM cyllecTBoBaHus. EquHcTBO uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpanmu:

Hoptpetsr: @. Pemu, JI. Iactep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y. dapBum.

Tabmumer  u cxembl: «BosHukHOBeHHe CoNHEYHOH cuCTeMBbl», «Pa3BUTHE OpPraHWYECKOro MHUPay,
«PactutenbHas kierka», <« KuBorHas kierka», «llpoxkapuotnueckas kieTtka», «CoBpeMeHHas CcHCTeMa
OpTraHruecKoro Mupa», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHUS YeJOBEKa M YEIOBEKOOOPAa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa NaJCOHTOJIOTMYECKUX HAXOJIOK MIPEAKOB COBPEMEHHOTO 4YeJOBEKa», «JpeBHeHIIne Iroany,
«/IpeBHue nroau», «IlepBble COBpEMEHHBIE JIFOAN», «HeI0BEYECKUE PACKDY.

Ob6opynoBanue: Mmynspku — «lIpoucxokaenne  yemoBeka»  (OIOCTBI  aBCTpANIONMTEKA, MHUTEKAaHTPOIIA,
HeaHJepTalibla, KPOMaHbOHLIA), CIETIKA WM U300paKEHUs] KAMEHHBIX OpPYIUH MEepPBOOBITHOrO 4ejaoBeKa (KaMHU-
YOITepsl, pyonia, ckpebiia), TeOXpOHOJOrHYecKas Tabmuma, KoJureKmus «@DOpMBl COXPAHHOCTH HCKOTAeMbIX
JKUBOTHBIX U PACTEHUIN».

JlaGopaTopHble U IPpaKTHYeCKUe PadoOThI:

[IpaxTnuaeckas padora Ne 1. «/3y4ueHne nckonmaeMbpIX OCTaTKOB PACTEHUHA 1 )KUBOTHBIX B KOJUIEKIIUIX).

OKcKypcust «IBOMIONMS OPraHMYEeCKOTo MHpa Ha 3emie» (B €CTeCTBEHHO-Hay4YHBIH WM KpaeBeauecKHi
My3ei).

Tema 3. OpranusmMbl U OKpY:Kalouias cpeaa.

OKoJIoTHs Kak HayKa. 3a/laqM ¥ pa3Jiesbl SKOJIOTHH. MeTo bl SKOIOTHYECKUX UCCIeA0BaHU. DKOIOTHYeCKoe
MHPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl 00UTaHUS OPTAaHU3MOB: BOJIHAS, HA36MHO-BO3yIITHAS, [IOYBEHHAsS, BHYTPHOPTraHU3MEHHAs!.

Okosoruueckue Qaktopsl. Kiaccudukanus skojoruueckux (HakTopoB: aOMOTHUYECKHE, OHOTHYECKHE U
aHTpOTIOTeHHbIe. J[elicTBHe KOJIOTHIeCKUX (PaKTOPOB HA OPTaHU3MBIL.

AbGuorudeckue GakTopbl: CBET, TeMIEpaTypa, BiakHOCTh. Dortonepronusm. [Ipucmocodnenns opraHu3MoB K
JecTBUIO adnoTHYeCcKuX (pakTopoB. Bronornveckne puTMsl.

buornyeckne dakropsl. Buasl OMoTHUECKUX B3aMMOICHCTBHI: KOHKYPEHIIHS, XUITHIUECTBO, CUMONO3 U €To
¢dbopmel. [TapazuTtusm, Koomnepamus, MyTyaTu3M, KOMMEHCATN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HaueHHe OWOTMYECKHMX B3aWMOJICHCTBHM JJIi CYIIECTBOBAHMA OPTaHW3MOB B TPUPOIHBIX
co001IecTBaXx.

OKOJIOTMYeCKHe XapaKTePUCTUKH MOMyssiui. OCHOBHBIE TIOKA3aTeIH MOMYJIALNN: YUCIEHHOCTb, TNIOTHOCTb,
POKIAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUTpaLys. JMHAMHUKA YUCIIEHHOCTH MOMYJISINY U €€ peryJIsuusl.

JdemoHcTpauuu:

Hoprpetst: A. 'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabauuel u cxembl: kapTa «lIpuponHbie 30861 3eMiam», «Cpeasl 0OUTaHNsT OPraHu3MOBY, «DOTONEPUOIU3IMY,
«[omynsimumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOy HHPY30puH-Tyhenbki», «[InumieBbie nemnm.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaGopatopnas padora Ne 3. «Mop¢onoruueckre 0cOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas padota Ne 4. «BimsiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

ITpaktrueckast padota Ne 2. «IToacuéT MIOTHOCTH MOIYJISIIHA PAa3HBIX BUIOB PACTCHHI.

Tema 4. Coo011ecTBa U 3KOJOTMUECKHE CUCTEMBI.

Coo0r111ecTBO OpraHu3MoB — OHoIeHO3. CTPYKTYphl OHMOIICHO3a: BHIOBAs, MPOCTPAHCTBCHHAS, TpodHrUuecKas
(mumreBast). Bugbl-nomMmuHanTel. CBS3HU B OHOIICHO3E.

DKoJorruuecKkue cucTeMbl (dKocucTembl). [loHsTHE 00 3KOCHUcTeMe W OuoreoneHose. DyHKIMOHATHHBIC
KOMITOHEHTBI 9KOCHUCTEMBI: TPOJYICHThI, KOHCYMEHTBI, PeIlylleHThl. KpyroBopoT BeliecTB W MOTOK 3HEPTHH B
skocucteme. Tpoduueckue (NMUIIEBBIE) YPOBHH dKOCUCTeMBI. [lumieBbie menu U ceTn. OCHOBHBIC MMOKAa3aTelH
AKOCHUCTEMBI: OnoMacca, MpOyKIHsl. DKOJOTHISCKHUE TUPAMUJIBL: TIPOIYKIIUH, YUCICHHOCTH, Onomaccel. CBOICTBa
AKOCHCTEM: YCTOMUUBOCTD, CAMOPETYJISIMs, pa3Butie. CyKieccus.



[IpuponHble 5KOCHCTEMBL. DKOCUCTEMBI 03Ep U PeK. DKOCHCTEMA XBOMHOTO MITU IIMPOKOJINCTBEHHOTO JIeCa.

AHTPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI. bHolormueckoe MW XO3SHCTBEHHOE
3HAYEHHUE arPOIKOCHUCTEM U YPOOIKOCHUCTEM.

Buopaznoobpaszue kak aktop yctoHunBocTH 3kocucteM. CoxpaHeHHe OHMOIOTHYECKOro pazHooOpasus Ha
3emie.

VYuenne B. U. Bepranckoro o 6mocdepe. I'panuiisl, coctaB u cTpykTypa Onocdepsl. JKuBoe BEmecTBO U ero
¢ynkunu. Ocodennoctu Ouocgepsl Kak rodalbHON SKOCUCTEMBI. JJluHaMu4eckoe paBHOBecHE B 0OpaTHast CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOTe0OXUMHUYECKHE IUKIIBI JIEMEHTOB (yTiIepo/ia, a30Ta). 30HATBHOCTh OHOC(EpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Omocdepe 3emin. AHTPONOreHHbIE U3MEHEHUsI B Onocdepe. [100aIbHbIE SKOJOTHYECKHE
MIPOOIIEMBI.

CocymiecTBoBaHHe TpUPOAbl M denoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA YCTOMYMBOCTH
ounocdepsl. OcHOBa PAaLMOHAIBLHOTO YINPABICHHUS MPUPOAHBIMU PECypcaMu M HMX HCIONb30BaHue. JlocTmkeHus
OMOJIOTUH 1 OXpaHa IPUPOIBL.

JdemoHcTpanum:

Hoptpetsr: A. [Ix. Tencnn, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuiet u cxemsl: «IlumieBsie nenmny, «buonenos: cocraB u cTpykTypay, «[Ipupoausie coodmectBay, «Llenn
MUTaHUs», «OJKolornueckas nupamuia», «buochepa m uyenoBex», «IKocucTeMa IIUPOKOIMCTBEHHOTO JIECay,
«QKocucTemMa XBOMHOTO Jieca», «buoleno3 BogoéMay, «ArporeHos», «l[IpumepHbie aHTPONOreHHbIE BO3CHCTBUS
Ha IpUPOAY», «BaxHellllne HMCTOYHMKHM 3arps3HEHUs BO3JlyXa WU TIPYHTOBBIX BO», «llouBa — BakHeWInas
cocTasisitomas onocdepsr», «Dakropsl nerpagaunu nous», «llapHukoBbiil aQdex», «DaKkTopbl pagHOaKTUBHOTO
3arpsizHeHust Onocheps», «O0mmas cTpykrypa ouocdepsr», «Pacnpocrpanenne xu3au B 6rochepe», «O30HOBBIH
aKpan ouochepsi», «Kpyrosopot yriepoaa B 6uochepe», «KpyroBopor azora B mpupoae».

O06opynoBaHue: MOJeNTb-anTuIuKanus « TumudHble OMOIIeHO3bI», TepOapwii «PacTuTenbHBIE COOOIIECTBAY,
koyekuuu «buonenos», «BpennTenu BaKHEHIINX CEJIBCKOXO3SIMCTBEHHBIX KYyJbTYP», repOapuu M KOJUICKLIUH
pacTeHUi M JKMBOTHBIX, MPUHAIJIEKAIIME K Pa3HbIM JKOJIOTMYECKHUM TpylmnaMm oaHoro Bujaa, KpacHas kuura
Poccuiickoii deneparinu, n300paxeHUs OXpPaHsIeMbIX BUIOB PACTCHUN U KUBOTHBIX.




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'MU HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType IMYHOCTHBIX pE3ylbTaTOB OCBOEHHUSA IIpeaMeTa «bHOJOTHsS» BBIICIEHBl  CIEAYIOIINE
COCTABIIAIIOIINE: OCO3HaHHE OOYyJaroIMMHCA POCCHUMCKON TpaKAaHCKOW MIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH W CaMOOIpPEJCNICHUI0, HaJMyhue MOTHBALMU K OOYYEeHHIO OHOJIOTHH,
LICJICHANPABICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHMH JIMYHOCTH HA OCHOBE KIIOYEBBIX LIEHHOCTEH H
HUCTOPUYECKHUX TPAAULUK pPa3BUTUS OHOJIOTMYECKOrO0 3HAHMS, TOTOBHOCTb M CIOCOOHOCTH OOYYarOLIMXCS
PYKOBOJACTBOBAaTbCSI B CBOEH JAEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPHUCYIIUMH CHCTEME
OMOJIOTHYECKOro 00pa3oBaHusl, HATMUUE YKOJIOTMYECKOTO MPABOCO3HAHNUS, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buomorus;y JOCTHraroTcs B €AMHCTBE Y4eOHOH U
BOCIIMTATENbHON JEATENbHOCTH B COOTBETCTBUM C TPAJWLMOHHBIMH POCCUHCKUMHU COLUOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U IYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM, HPHUHATBIMH B OOIIECTBE IpaBWJIaMH M HOPMaMH
MOBEJCHHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOINO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH
MO3UIMM JIMYHOCTH, TATPUOTH3MA, YBaXKEHHs K 3aKOHY U IpaBOMOPSJIKY, YENOBEKYy TpyJda M cTraplieMy
MOKOJICHUIO, B3aWMHOTO YBaKEHHsI, OEpPEe)KHOr0 OTHOWICHHS K KyJIbTYPHOMY HACIEAUI0 M TPaJAULUsIM
MHOT'OHallMOHaNbHOro Hapoja Poccuiickoit denepaiuu, npupoae U OKpyKaroliei cpene.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUsI ydeOHOro mpeamera «bHOMOTHS» JOIKHBI OTpa)XkaTh TOTOBHOCTH M
CIOCOOHOCTh 00YUaIOMINXCsl PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JTUYHOCTH, CUCTEMOU
LIEHHOCTHBIX OPUEHTALNH, IO3UTUBHBIX BHYTPEHHUX yOCKIEHNUH, COOTBETCTBYIOIINX TPAAULUOHHBIM IIEHHOCTSIM
poccuiickoro oOIIeCTBa, pPacIIMPEHHE >KU3HEHHOIO OIbITa W ONbITa JACATEIBHOCTH B IPOLECCe pealu3aluu
OCHOBHBIX HAaIlpaBJIEHUH BOCITUTATEIHLHON AE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTb TPAKAAHCKOM MO3MLMH OOYYaIOIIErocsi Kak AaKTUBHOI'O M OTBETCTBEHHOIO HICHA
poccuiickoro oomiecTna;

0CO3HAHUE CBOMX KOHCTHTYLIMOHHBIX MPaB M 00I3aHHOCTEH, YBaXKEHUE 3aKOHA U TPaBOMOPSIIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH AEATEIILHOCTH NP CO3JIaHUH YUYEOHBIX IIPOEKTOB, PELICHUH yUeOHBIX
Y TIO3HABATEIBHBIX 33]1a4, BBIMOIHEHNH OUOJIOTHYECKUX SKCTIEPUMEHTOB;

CIOCOOHOCTh OTpENENATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHWIO K SIBJICHHUSIM COBPEMEHHOW JKU3HH H
OOBSACHSATH €€;

YMEHHE YYMTBHIBaTh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTb KOHCTPYKTHBHOIO B3aUMOACHUCTBHS JIHOACH C
pa3HBIMH yOeXKIEHUSAMHU, KYJIBTYPHBIMH IEHHOCTSIMHU M COIIMAIILHBIM TIOJIOKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLECCE COBMECTHOI'O BBIIIOJHEHUSI YYEOHBIX, I1O3HABATEIBHBIX U
HCCIIEIOBATENbCKUX 337124, YB)KUTEJIBHOIO OTHOLICHHS K MHEHHIO OIIMOHEHTOB HpPU OOCYXIEHUM CIIOPHBIX
BOIPOCOB OMOJIOTMYECKOTO COACPIKAHUS;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM J1E€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON I'pakJaHCKON WISHTUYHOCTH, MATPHUOTH3MA, YBOKEHHsI K CBOEMY HapOJy,
YyBCTBa OTBETCTBEHHOCTU niepex PoauHON, ropiocTu 3a CBOM Kpai, cBOXO PoauHy, CBOH S3BIK U KYJBTYPY,
MIPOLNIOE U HACTOSIIEE MHOIOHAIMOHAIBHOI 0 Hapoia Poccuy;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOAHOMY HACIEANIO U MAaMSATHUKAM MPHUPOJIBL, TOCTHKEHUSIM Poccrun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKMX Y4YEHBIX B CTAHOBJIEHHE W PAa3BUTHE OMOJOTHH, MOHUMaHUS
3Ha4YeHUs1 OMOJIOTHHU B MO3HAHUY 3aKOHOB MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOILECTBA;

njeiHas yoexn€HHOCTh, TOTOBHOCTD K CITy)KeHHI0 1 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

OCO3HAHUE JTyXOBHBIX IEHHOCTEN POCCUICKOTO HAPOIa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAllMI0 M MPUHAMATh OCO3HAHHBIE DEIICHHS, OPUEHTHUPYSICh HAa MOPAIHHO-
HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM DPOIMTEISAM, CO3JAHHIO CEMbH HAa OCHOBE OCO3HAHHOTO IPHHATHUSA
LIEHHOCTEN CEMEUHOM KMU3HU B COOTBETCTBUU C TpaAULUsIMU Hapo10B Poccuu;

4) 3cTeTHYECKOro0 BOCIIMTAHUA:

3CTETUUECKOE OTHOILEHHUE K MUY, BKJIIOUAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'0 TBOPYECTBA, CIIOpTa,
TpyAa, OOLIECTBEHHBIX OTHOLICHUI];

MMOHMMaHHNE MOIMOHAIBHOT0 BO3/IEHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KCHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa TBOPUYECKOM
JIMYHOCTH;

5) ¢pu3nyeckoro BocnuTaHusl, GopMUPOBAHUS KYJIbTYPbI 3/I0POBbS M YMOIHOHAIBLHOTO (JIATOMOTYYHsI:

MOHMMaHNE W peaju3alnys 3I0pOBOTO M Oe3omacHOro obOpasza KHM3HU (370pOBOE MHUTAHUE, COOJIOACHUE
TUTMEHNYECKUX IIPAaBUI M HOPM, COAJaHCHUPOBAHHBIM PEXHUM 3aHATHMH W OTAbIXa, peryssipHas Qusndeckas
AKTUBHOCTB), OEpeXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHWS K COOCTBEHHOMY (HU3UYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

[IOHUMAaHHE LIEHHOCTU NPaBUJ WHAWBUAYAJIbHOIO U KOJUICKTMBHOIO O€30IaCHOIO MOBEIEHHS B CUTYaLUX,
YIPOKAIOLINX 310POBbIO U JKU3HU JIFO/ICH;

0CO3HAHHUE MOCIEICTBUI ¥ HENPUSITHS BPEIHBIX TPUBBIYEK (YIOTPEOICHHSI AIKOT0JIsl, HAPKOTHUKOB, KypPEeHHS);

6) TPY10BOr0 BOCHIUTAHUS

TFOTOBHOCTH K TPYAY, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTHBHOM JESTEIBHOCTH TEXHOJOTHYECKOW W COLMAJIbHON HAalpaBICHHOCTH, CHOCOOHOCTD
WHHUILIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTENIFHO BBIMOIHATh TAKYIO 1€ TEIHLHOCTD;

HHTEpEC K Pa3ianyHbIM cdepaM NpodecCHOHATbHOM IeATeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oymytieii mpodheccuu u peaan30BbIBATE COOCTBEHHBIE KU3HEHHBIE TUIAHBL

TOTOBHOCTB M CIIOCOOHOCTb K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MIPOTSHKEHNUHU BCEH JKU3HHU;

7) KOJIOTHYeCKOr0 BOCIIUTAHMSI:

9KOJIOTHUYECKH 11€1ec000pa3Hoe OTHOIIGHHE K INPHUPOJEC KaK HCTOYHHKY JXM3HM Ha 3emile, OCHOBE ¢
CYIIECTBOBAHMUSI,

MOBBILIEHUE YPOBHS 3KOJIOIMUYECKOM KyJIbTYphl: MPUOOPETEHUE OMbITA INIAHUPOBAHMS TOCTYIIKOB M OLIEHKU
MX BO3MOXKHBIX TOCIIEICTBUN AJIS1 OKPYKAIOLICH CPEebl;

0CO3HaHUE III00AIBHOTO XapaKTepa 3KOJIOTNUECKUX MPOOJIEM U IyTel UX PeLIeHNUS;

CIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MpPU M3YYCHUH OWOJIOTMH 3HAHUS M YMEHHUS NPHU pEIICHUN
mpo0ieM, CBS3aHHBIX C PalMOHAJIBHBIM HPUPOIOINOJIB30BaHNEM (COOMIOACHUE NMpPaBWII MOBEACHUS B HPHUPOIE,
HaIpaBJICHHBIX HA COXPAaHEHNE PAaBHOBECHS B 3KOCHCTEMAaX, OXpaHy BUIOB, IKOCUCTEM, Onocdepsl);

AKTMBHOE HENPUATHE JACUCTBUM, NPUHOCALIUMX BPEJ OKPYXKAKOWEH NPUPOAHOW Cpele, yMeHue
IIPOrHO3UPOBATH He6HaI‘OHpI/IﬂTHBIC 9KOJIOTHUYCCKHUC MTOCICACTBUSA NPCANPUHUMACMBIX HeﬁCTBHﬁ " IpeaoTBpaliaTb
ux;

HaJIM4YUC PA3BUTOr0 SKOJIOIMYCCKOI'0 MBINIJICHUS, KOJIOTUYECKOMN KYJIBTYpPbI, OIIbITa JACATCIbHOCTH
DKOJIOTUYECKOMN HaIlpaBJICHHOCTHU, YMCHHA PYKOBOJACTBOBATLCA HMHU B HO3HaBaTeHBHOI>'I, KOMMyHPIKaTHBHOfI u
COLIMANIbHOM MPAKTHKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUUECKON AEATEIbHOCTH IKOJIOIMYECKO HAlPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
OOIIECTBEHHON IMPAKTUKH, OCHOBAHHOI'O Ha JMAJIOre KYJbTYP, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE;

COBCPIICHCTBOBAHUEC SI3BIKOBOM M YUTATEIbCKOU KYJBTYpPbI KaK CpCACTBa B3aHMOI[eﬁCTBHH MCXKAY JIIOAbMU U
IIO3HAaHUA MHpPa,

MOHUMAaHHE CHEeUU(PUKH OHOJIOTMH KaK HAayKH, OCO3HaHUs e poiu B (HOPMHPOBAHUM PALMOHAIBHOIO
HAYYHOTO MBIIUICHUS, CO3aHUM IIEJIOCTHOTO MPEACTAaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €JMHCTBE MPHUPOJIbI,
YenoBeka M o0IIecTBa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHUH TIPoOJIeM COXPaHEeHHUs TPUPOIHOTO
paBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTUH JUIS COBPEMEHHOW IHMBMJIM3ALMU: O0ECIIeYeHUs] HOBOT'O YPOBHS
pa3BUTHS MEAMIIMHBI, CO3JaHHWE TEPCIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIIaTh PecypcHble MPOOIEeMbl
pa3BUTUA YECJIOBCUCCTBA, ITOMCKa HyTeﬁ BbIXOJda H3 rJI00aIbHBIX DKOJIOTHYECKUX HpO6HeM n obecrneyeHus
nepexosa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY HCIIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO
HOBBIX CTaHAAPTOB XU3HU,

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OWOJIOTWYECKUX 3HAHWH B MENSIX MOBBIIICHUS OOMIEH KyJIbTYypHl,
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KaK COCTaBHOW YacTH (YHKUHMOHAIBHOH TI'PaMOTHOCTH OOYYarOLIUXCs,
(dbopmupyeMOii TPH U3yuYeHUN OUOJIOTHH;

IMOHMMAHUEC CYIIHOCTH METOAOB IIO3HAHUA, MCIOJB3YEMBIX B C€CTCCTBCHHBLIX HayKax, CHOCO6HOCTI/I
WCTIONIb30BaTh MOJIydyaeMble 3HAHUS JJIsl aHaJIM3a U OOBSCHEHUS SIBJICHUH OKPY)KAIOLIEr0 MUPA U MPOUCXOISIINX B
HEM M3MEHEHH, yMEHHE JieNaTh 000CHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAYUHBIX (haKTOB M MUMEIOLIMXCS JaHHBIX
C LIEJIBIO MOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENBHO HCIIONB30BaTh OMOJIOTMYECKHE 3HAHMS JUIS PEHIeHHWs HpoOJIeM B pealbHBIX
KU3HEHHBIX CUTYalHsX;

OCO3HAHUE LIECHHOCTU HAY4YHOH JESITeIbHOCTH, TOTOBHOCTh OCYILIECTBIISITh IPOEKTHYIO U HCCIIEJ0BATEIbCKYIO
NeSITEeIbHOCTh MHAMBUIYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHMUIO, K AKTUBHOMY ITOJIyYCHHIO
HOBBIX 3HAaHHUH 11O OMOJIOTMH B COOTBETCTBUH C JKU3HECHHBIMU TTOTPEOHOCTSIMH.



METANPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pPe3ysbTaThl OCBOEHHMs Y4eOHOro mnpenMera «bHonorus» BKIIOYAIOT: 3HAYMMBIEC JUIS
(hopMHPOBaHUSI MUPOBO33PEHHSI 00YUaAIOMINXCA MEKIUCUUIUTUHAPHBIE (MEKITPEAMETHBIE) O0IICHAYYHBIE TOHSATHS,
OTpaXKarollue IeTOCTHOCTh HAayYHOHW KapTHHBI MHpa M CHEUU(PUKY METOJOB MO3HAHHsS, HCIOJIb3yEMBbIX B
€CTECTBEHHBIX HayKaX (BELECTBO, SHEPIHs, SIBICHHUE, MPOLECC, CUCTEMa, Hay4HbIH (DaKT, NPUHLMUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeNOBaHHUE, HAONIOACHUE, W3MEPEHUE, OHKCIEPUMEHT U IpYyrux),
YHUBEpCaNbHbIe Y4eOHbIC NelcTBUS (MO3HABATENbHbIC, KOMMYHUKAaTHUBHbIC, PEryISTHBHBIC), 0OCCIEUUBAIOIINE
(bopmupoBanue (PyHKIMOHATHLHOW TPAMOTHOCTH W COIMAJIHHOW KOMIIETEHIIMH OOydJaromuxcs, CIOCOOHOCTh
00yYaroLIMXCsl UCIIOJIb30BaTh OCBOCHHBIE MEKAMCLUIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHUBEPCAJIbHBIC
yueOHbIC ICHCTBHS B TIO3HABATEIBHONW U COIIMANBHON TIPAKTHKE.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS IPOrPaMMBbI CPEAHEr0 001Iero 00pa3oBaHusl TOKHBI OTPayKaTh:

OBJiaieHHe YHHBEPCAJIbLHBIMH Y4eOHbIMH N103HABATEJIbHBIMHU JAeiCTBUAMU:

1) 6a3oBbIe JOrMYecKHe TeiCTBHSI:

CaMOCTOSITEIbHO (POPMYITHPOBATEH U aKTYaIU3UPOBATh MPOOIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIONb30BaTh NPU OCBOCHUM 3HAHUN HPUEMBI JIOTMYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a, CPaBHEHUS,
KJIaCCU(UKAINK, OO0O0OIIEHUs), pPACKPHIBATh CMBICT OHMOJIOTMYECKUX TIOHATHH (BBIACIATh WX XapakTepHBIC
IMpU3HAaKHW, YCTAaHABJIMUBATDH CBA3U C JPYTUMU HOHHTI/IﬂMI/I);

OMpPEACIATL LEJIN ACATCIbHOCTH, 3a/laBasd MapaMETPbl U KPUTCPUU UX JOCTUIKCHUA, COOTHOCUTH PE3YJIbTAThI
NESITENIbHOCTH € IOCTABJICHHBIMU LIETISIMU;

WCTIOJIB30BaTh OMOJIOTUYECKUE MTOHATHS Il O0bSICHEHUS (PaKTOB U SBJICHUHN KUBOW TIPUPOJIBL;

CTPOUTD JIOTHUYCCKUC PACCYKICHUA (I/IHIlyKTI/IBHI)Ie, ACAYKTUBHBIC, T10 aHaﬂOI‘I/II/I), BBIABJIATH 3aKOHOMCPHOCTHU
1 IPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJEIbHBIE CPEACTBA U IPEACTABICHUS CYLICCTBEHHBIX CBSI3¢il M OTHOLICHHH B
W3y4YaeMbIX OHMOJIOTHYECKHUX OOBEKTaX, a TaKKe MPOTHBOPEYMH Pa3HOro pOAad, BBISBICHHBIX B Pa3IHYHBIX
MH(POPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IJIaH PEIICHHS MPOOIEMBI ¢ YUETOM aHaIN3a UMEIOIINXCSl MAaTEPUAIbHBIX 1 HEMAaTEepHaIbHBIX
pecypcos;

BHOCUTHL KOPPEKTHUBLI B ACATCIBHOCTH, OLCHMBATL COOTBCTCTBUC PC3YJILTATOB LCJIAM, OUCHHMBATHL PHCKU
MOCJEICTBUN 1EATEIBHOCTH;

KOOPJMHUPOBATh W BBIMOJHATH Pa0OTy B YCIOBHUSX pEalbHOr0, BUPTYAILHOIO M KOMOMHHUPOBAHHOTO
B3aUMO/ICUCTBUS;

pa3BUBATh KPEaTUBHOE MBILIUICHUE IPU PEIICHUN )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEILCKHE I CTBHA:

BJIaAC€Th HaBbIKaMU y‘Ie6HO'I/ICCJIeI[OBaTeJ'H)CKOI\/'I u HpOGKTHOfI JACATCIIBHOCTHU, HaBbIKaMHW Pa3pCHICHUA
podJeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a71ad,
MIPUMEHEHHUIO Pa3IMYHbIX METOJI0B MTO3HAHUS,

HCIIOJIB30BaTh pPa3JIMYHbIC BH/bI ACATCIBHOCTH 110 IIOJYYCHHIO HOBOI'O 3HaHHWA, €TI0 HHTCPIpPCTAllUu,
HpeO6p330BaHI/IIO U NPUMCHCHHUIO B y‘-IeGHbIX CUTyalusax, B TOM YHUCIC IIPpHU CO3AaHUU y‘Ie6HI)IX 1 COIMAJIBHBIX
MIPOEKTOB;

q)OpMI/IpOBaTB Hay‘-IHBIﬁ THUII MBIINIJICHHUA, BJIaACTb Hay‘IHOI\/'I TepMHHOJ’IOFHeﬁ, KIIFOYCEBBIMU IIOHATHAMU H
METO/IaMH;

CTaBUTh U (OpMyIHpoBaTh COOCTBEHHBIC 3aJlaud B OOpPa30BATENbHOM JAEATEIBHOCTH M KM3HEHHBIX
CUTYaLUsIX;

BBIABJIATE MPUYMHHO-CIICACTBCHHBIC CBA3W W aKTyaJIM3UPOBaTh 3a/lady, BbBIIBUT'aTb THIIOTE3Y eé peuicHus,
HaXOOWUTh apryMEHTHI 1JId J0Ka3aTCILCTBA CBOUX YTBep)K)IeHI/II‘/’I, 3aaaBaTh MapaMeTpPbl U KPUTCPUN PCHICHUS,

aQHAJM3UPOBATh TIOJYYCHHBIE B XOAE PEHICHUS 3aJadyd pe3yibTaTbl, KPUTHYECKH OLCHUBATh HX
OOCTOBEPHOCTD, IPOTHO3UPOBATH U3MCHCHUE B HOBBIX YCIIOBUAX,

JaBaTh OIEHKY HOBBIM CUTYAIHsIM, OIICHUBATh PHOOPETEHHBIN OTIBIT;

OCYILECTBIISTh LeJICHANPABICHHBIA TOUCK MEPEHOCa CPEJCTB U CIIOCOOOB IEHCTBUS B MPOQECCHOHAIBHYIO
cpeay;

YMETH NEPEHOCUTL 3HAHUA B ITO3HABATCIIbHYIO U IPAKTUYCCKYIO obsacTu KUBHCACATCIbHOCTH,

YMETbh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIC WJIEH, Mpe/UlaraTh OPUTHHAJIbHbBIC MOJAXOAbl M PELICHHUS, CTaBUTh MPOOJEMbl M 3aJaud,
JIOIYCKaIOIINE aJIbTePHATUBHBIC PEILICHHUS.

3) padota ¢ undopmaumeii:

OPHEHTHPOBATHCS B PA3JIMUHBIX HUCTOYHUKAX WHPOpPMAUK (TEKCTe yueOHOro mocoOusi, HayYHO-IIOMYJISIPHOM
auTeparype, OHOJIOTMYECKUX CJIOBapsX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3zax JaHHbIX, B LHTepHere),
aHANMM3UPOBaTh HMH(MOPMAIMIO PA3NUYHBIX BHIOB W (OpM NpencTaBieHHs, KPUTHYECKH OIICHUBATh €&
JIOCTOBEPHOCTDH M HEMPOTUBOPEYNBOCTD;



(hopMyMpoBaTh 3ampoChl W TPUMEHSTh Pa3IUYHBIC METOJABI TPU TIOUCKE W OTOOpe OMOIIOTHYEeCKOH
nHpopMaIuu, HeOOXOIUMON TSI BRIMTOTHEHUS YICOHBIX 3a0a;

MpUOOpETaTh OMBIT HCIOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, COBEPIICHCTBOBATH
KYJIBTYPY aKTHBHOT'O UCTIOIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTHHO BHIOMpATh ONTHMAIBHYIO (DOpPMY TpEACTaBICHHS OMOJOTHYECKONW HH(POpMAIHMH (CXEMBI,
rpaduKu, AHarpaMMBbl, TaOJIHIIBI, PUCYHKH U IPYTOC);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPU pabOTe C OMOIOrHUYECKOM MHPOPMAIIUEH: TPUMEHSThH
XUMHYecKre, (hU3WYecKue W MaTeMaTHYeCKHe 3HaKh W CHMBOJBI, (hOpMyIbl, abO0peBHaTypy, HOMEHKIATYpY,
WCTIOJIb30BaTh U MPe0OpPa30BhIBATH 3HAKOBO-CUMBOJIHYECKHE CPEJICTBA HATIISIIHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHl HHPOPMALIUU, HHOOPMAIIMOHHON 0€301IaCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAILHBIMUA KOMMYHUKATHBHBIMU JICHCTBUSIMU:

1) o6mennue:

OCYIIECTBJISTh KOMMYHHKAIIUK BO BCeX cepax »KU3HHU, aKTUBHO y4aCTBOBATh B JUAJIOTE WIN JUCKYCCUU I10
CYIIECTBY 00CY»k1aeMoil TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI, BRICKA3BIBATh CYXK/JCHHS OTHOCHUTEIHHO BBITIOJTHCHUS
npejiaraeMoi 3ajaud, YYUThIBATh MHTEPECHl W COTIIACOBAHHOCThH MO3WIMWH JPYTHX YYACTHUKOB JMAJoOra WU
TTICKYCCHUN);

pacro3HaBaTh HeBepOalbHBIE CPEJICTBA OOIICHUs, TOHUMATh 3HAYCHHUE COIMATBbHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHHSI KOH(DIMKTHBIX CUTYAIMH, YMETh CMSIT4aTh KOH(QJIMKTBHI U BECTH MEPETOBOPHI;

BIAJIETh PA3TUYHBIMU CHOCOOAMM OOIEHHUS W B3aWMOJICHCTBUS, TIOHUMATh HAMEPEHHS JPYTHX JHOJCH,
MPOSIBIISITh YBAXKHUTEIHLHOE OTHOILIICHUE K COOCCEHUKY U B KOPPEKTHOU popme (hopMyTUpOBaTh CBOU BO3PAKCHUSI,

Pa3BEPHYTO W JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eATeJIbHOCTh:

MOHUMATh W HCHOJB30BaTh MMPEUMYIIECTBA KOMAHJIHOW ¥ WHIWBUAYATbHOH pabOThl MpH PEHICHUH
OMOJIOTHYECKON MPOOIIEMBI, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUSI TPYIIOBLIX (hOpM B3aMMOJICHCTBUS MTPH
penreHnn yueOHOM 3a1a4m;

BBIOMPATH TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUH ¢ y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KaXKI0T0
YlieHa KOJUIEKTHBA,;

MNpuHUMATb LCJIN COBMECTHOM ACATCIIBHOCTH, OpPraHU30BbIBATH W KOOPAWHHUPOBATH I[CﬁCTBHﬂ no eé
JOCTYDKCHHIO: COCTABJISITH IUIAH JICUCTBUH, pAaCHpelessiTh POJU ¢ Y46TOM MHEHHH YYaCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLIEHMBATH KAYECTBO CBOETO BKJIAJIa M KAKIOTO yYaCTHHKA KOMaH/Ibl B OOIIMH pe3ynbTar Mo pa3padoTaHHBIM
KPUTEPHSIM;

Mpe/yiaraTh HOBBIC TMPOEKTHI, OIECHUBATH HJCH C T[O3WIIMKA HOBH3HBI, OPUTHMHAILHOCTH, MPAKTHUSCKON
3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CHUTYAIHUSX, MPOSBISITH TBOPUECTBO U
BOOOpaXkeHHe, ObITh MHUITUATHBHBIM.

OByajieHHe YHUBEPCAJILHBIMHU PeTyJIATHBHBIMU J€HCTBUSIMU:

1) camoopranuzamnus:

HCITIOJIb30BaTh OMOJIOTHYECKUE 3HAHUSI ISl BBISBJICHHS MPOOJEM M UX PEIICHUS B )KU3HEHHBIX M yUEOHBIX
CUTyallusiX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHWI LEJICBBIC W CMBICIIOBBIC YCTAHOBKHM B CBOHMX HeﬁCTBHﬂX u
MOCTYIKAX MO0 OTHOIICHHUIO K YKUBOW MPHUPOJIE, CBOEMY 3/I0OPOBBIO H 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIhHO ~ OCYIIECTBIIATh TO3HABATEIBHYIO JCSITEIbHOCTh, BBISBISATH IPOOJIEMBI, CTaBUTh U
(dhopMyIUpOBaTh COOCTBEHHBIC 33/1a4K B 00Pa30BaTEIbHOM JICATEIIbHOCTH U JKU3HEHHBIX CUTYaIIHsIX;

CaMOCTOSITEIIbHO COCTaBJISITh IUIAH PEHICHUS] TPoOJieMbl ¢ yYETOM HMEIOIINXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPeANOYTCHU;

JaBaTb OLICHKY HOBBIM CHUTYallUsIM,

pacmmpsTh paMKH y4eOHOTo MpeMeTa Ha OCHOBE JIMYHBIX TPEAIOYTCHUI;

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

OIIEHMUBATh PUOOPETEHHBIN OIIBIT,

croco0cTBOBaTh (POPMHUPOBAHHIO M MIPOSIBIICHHUIO ITUPOKOH dPYAUIMH B PA3HBIX 00JIACTSIX 3HAHUH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTh, OICHHBATH COOTBETCTBHUE
Pe3yIBTATOB TEIISM;

BIIaJICTh HABBIKAMU TIO3HABATEIBHON Pe(IICKCHU KaK OCO3HAHHS COBEPIIACMBIX JICUCTBUN U MBICIHTEIBHBIX
MPOIIECCOB, WX PE3YJIbTATOB M OCHOBAHHM, MCIIONBH30BATh MPUEMBI pEIICKCUH UIS OIIEHKU CHTYaIluH, BhIOOpa
BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKECHUIO;

MIPUHUMATh MOTUBBI U @pTYMEHTBI APYTUX MIPH aHAIHU3E PE3yIbTaTOB JACSTEIHHOCTH,



3) npuHsiTHE Ceds U IPYTUX:

IIPUHUMATE ce0s1, IOHUMAsl CBOU HEJJOCTATKU U JOCTOMHCTBA;

MPUHUMATH MOTHBBI M apTYMEHTBI APYTHX MPH aHATTN3€ PE3YIIbTATOB ACATEILHOCTH;
MPU3HABATh CBOE MPABO U MPaBO JAPYTHX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTH IOHMMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

NPEAMETHBIE PE3YJIbTATDI

[IpenmerHbie pesynbraThl ocBoeHHs mporpamMmbl COO mo Owomornu Ha 0a30BOM YPOBHE BKIIIOYAIOT
cneunduyeckue A ydyeOHoro mpernmera «buojorus» HaydHble 3HAHUS, YMEHHUS U CIOCOOBI NEHCTBUH 110
OCBOCHHIO, MHTEPIPETALUN U MPEoOPa30BaHUIO 3HAHWN, BHUJBI JICSATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX yUEOHBIX CUTYAIHSX, & TAK)KE B PEATbHBIX JKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX
¢ Ouosorueil. B mporpamme npeaMeTHbIe pe3yIbTaThl IPEACTaBICHBI 110 roJaM 00ydeHusl.

[IpeameTrHbie pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buonorus» ¢ 10 knacce n0IKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHU B CHCTEME HAYYHOTO 3HAHHUSI €CTECTBEHHBIX HAyK, B
(opMHPOBaHNM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHMpa M HaydHOTO MMPOBO33PEHHs, O BKIIAJE
POCCHHCKUX M 3apYOEKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH, (DYHKIIHOHAIBHON TPaMOTHOCTH YeJIOBEKa
I pCHICHU )KU3HCHHBIX 3a/1a4;

YMCEHHUC PpacCKpbIBaThb COACPIKAHUC 6I/IOJ'IOFI/I‘ICCKI/IX TCPMUHOB H MMOHSTHIA: JKN3Hb, KJIETKA, OpTraHu3M,
MeTtabonmm3M (0OOMEH BEIIeCTB M IPEeBpAIlleHne dHEPTHH), TOMEeOocTa3 (CaMOpeTyIsls), YPOBHEBasl OpraHU3aIHS
JKUBBIX CHCTEM, CAaMOBOCITPOM3BEIeHUE (PETIPOIYKIIHSI), HACTIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YMCHUC H3JIaraTb 6I/IOJ'IOI‘I/I‘ICCKI/IG TCOpUHU (KHCTO‘IHaH, XpOMOCOMHas, MyTallMOHHAs, LOCHTpajJbHasg a0IMa
MoJIeKyIsipHOW  Omonorun), 3akoHel (I'. Menmens, T.Moprana, H. U. BaBunmoBa) m ydeHuss (0 mEHTpax
MHOTO00pa3uss W TIPOUCXOXKICHHS KYJIbTYpHbIX pacteHuit H. U. BaBumoBa), ompenensTh TpaHHUIBI WX
MMPUMCHHUMOCTH K )KUBBIM CUCTCMAM;

YMEHHUE BJIaJeThb METOJAaMH HAyYHOI'O IO3HAHMS B OMOJIOTMH: HAONIOJCHHE M OMHCAHUE JKUBBIX CHUCTEM,
MPOLIECCOB U SIBJICHWH, OpraHU3alMs M NPOBEACHHE OMOJOIMYECKOTO SKCHEPUMEHTA, BBIABMKCHHE THIIOTE3bI,
BBIABJICHUEC 3aBUCUMOCTU MCXKAY HUCCICAYCMBIMHU BCIMYMHAMU, O6T)SICH€HI/IC MOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/IFI, TeOpI/Iﬁ M 3aKOHOB, YMCHHUC J€JIaTb BLIBOJIbI Ha OCHOBAHHHU ITIOJIYYCHHBIX
Pe3yJIbTaTOB;

YMCHUC BBIACIIATH CYHICCTBECHHBIC NPHU3HAKHW BUPYCOB, KJIIETOK IPOKAPUOT U 3YKAPHUOT, OAHOKJICTOYHBLIX U
MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB M TPEBPAIICHUS SHEPTHU B KIETKE,
(doTocuHTE3a, MIACTUYECKOTO W JHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOA0TBOPEHUS,
Pa3sMHOKEHUS!, MHIANBUAYaJIbHOTO Pa3BUTUSI OpraHu3Ma (OHTOTEHE3);

YMCHUC TMPUMCHATL IIOJIYYCHHBLIC 3HAHUA JJIsA O6T)HCHCHI/IH OHMOJIOTHYECKHUX ImpoueccoB u HBHCHI/IFI, JJIsL
MPUHATHS TPAKTUYECKUX PELICHUH B TOBCEJHEBHOM KU3HHU C LIEJIbI0 obecrieueHus O0e30MacHOCTH CBOETO 3/10POBbS
1 3]10pOBbs OKPYKAIOLIMX JII0JIEH, COOII0IEHIsI HOPM IPaMOTHOTO MTOBEJCHUS B OKPYXKAIOLEH PUPOTHON cpele,
MMOHMMAaHUE HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTH)KEHUH COBPEMEHHOW OHOJIOTMM M OMOTEXHOJOTHH ISt
PAIMOHATIBHOTO MTPUPOJIOTIONE30BAHMS;

YMEHHUE pellaTh JIEMEHTAapHbIe TeHEeTUYECKHE 3314l HA MOHO- U JIUTHOPUIHOE CKPELIMBAHUE, CLEMIICHHOE
HacJie/IOBaHNE, COCTABIIATH CXEMbl MOHOTHOPHHOTO CKPEIUBAHMS IS TIPEJICKA3aHMsI HACIIeIOBaHHS IPU3HAKOB Y
OpTaHU3MOB;

YMEHHE BBINOJHATH J1a00paTOPHBIE U MpaKTHYeCKHe paboThl, COOM0AATh MpaBuia Mpu padoTe ¢ yueOHBIM U
na0opaToOpHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OICHWBATh W HHTEPIPETHPOBATh HWH(MOPMAIMIO OHOIIOTHYECKOTO COJICPIKAHMS,
BKITIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHHS M3 PA3IMYHBIX HCTOYHHKOB (CpeICcTBa MacCcOBON MH(OPMAIMH, HAYYHO-
MOMYJISIPHBIE  MaTepHalibl), OSTHUYECKHE aCHEeKThl COBPEMEHHBIX MHCCICAOBAaHMNH B OHOJOIWH, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO037aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas OHOIOTHIECKYIO
WH(POPMALIUIO U3 HECKOJIBKMX HCTOYHHKOB, FPAMOTHO MCIIOJIb30BATh MMOHITUIHHBIN anmapar OMOJIOTHH.

[IpeameTHbie pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buonorus» ¢ 11 knacce 10IKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUK O MECTE M POJIM OMOJIOTMH B CUCTEME HAaydyHOrO 3HAHMsI €CTECTBCHHBIX HAyK, B
(opMHPOBaHNHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAy4YHOTO MHMPOBO33PEHHS, O BKIIAJIE
POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOIWH, (PYHKIHMOHAIBHONH IPAMOTHOCTH YEIOBEKa
JUIsl peLIECHUs] ’KU3HEHHBIX 3ajiay;

YMEHHE PpAcKpBIBaTh COAEPKAHUE OMOJOTMYECKMX TEPMHHOB M TOHATHH: BHJ, HOMYJSALHSA, TeHO(OHT,
9BOJIONMSA, JBWKYIIME CHJIBI ((aKTOpbI) SBOJIIOLHUH, MPHCIOCOOICHHOCTh OPTraHU3MOB, BUA000pA30BaHUE,
9KOJIOTHYECKHE (PAKTOPBI, IKOCHCTEMA, MPOIYLIEHTH, KOHCYMEHTHI, PEIYLEHTH, LeNN MUTAHUs, SKOJIOTHYEeCKas
npamua, OnoreoreHo3, ouocdepa;

yMEHHUE H3JIarath OHoNoruueckue Teopuu (dBomouuoHHas teopust Y. JlapBuHa, CHHTETHYECKas TEOPHS
9BOJIIOIMHK), 3aKOHBl W 3aKOHOMEpHOCTH (3apoxeimieBoro cxoictBa K. M. Bopa, depemoBaHusi riaBHBIX



HanpaBieHuid u myted sBomonnu A. H. CeBepuosa, yuenus o Omocdepe B. . Bepnaackoro), ompenensith
T'PAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJAaMHU HAayYHOTrO IO3HAHUS B OMONOTHM: HAOJIOJCHHWE W ONHMCAHHE JKUBBIX CHCTEM,
MPOIIECCOB U SBJICHUH, OpraHU3alMs M NpOBEICHHE OMOJOTMYECKOTO SKCHEPHUMEHTA, BBIABHIKCHHE THIIOTE3bI,
BBISBIICHHE 3aBHCUMOCTH MEXKIY HCCIEAyeMbIMH BEIMYMHAMH, OOBSICHEHHE MOJTYyYCHHBIX pE3YJIbTATOB,
UCTIONIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE IETaTh BHIBOABI HA OCHOBAHHWHU IOJyYEHHBIX
Pe3yIbTATOB;

YMEHHE BBIJCTATh CYIICCTBCHHBIC TPH3HAKM CTPOCHHS OHONOTHMYECKMX OOBEKTOB: BHIOB, ITOIYJISANMI,
IPOIYIICHTOB, KOHCYMEHTOB, pPEIYILCHTOB, OHMOTCOIEHO30B W  OSKOCHUCTEM, OCOOEHHOCTH  IIPOIIECCOB:
HACJIC/ICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpPa, BHA000pa30BaHMS, MPHUCIOCOOJIEHHOCTH OPraHW3MOB,
JCHCTBUSI DKOJOTUYECKUX (PAKTOpPOB Ha OpPraHM3Mbl, MEPEHOCA BELIECTB W TMOTOKA JHEPIHMH B JKOCHCTEMaX,
AHTPOIIOTEHHBIX M3MEHEHHH B JKOCHCTEMax CBOCH MECTHOCTH, KPYroBOPOTa BEUIECTB M OHOTCOXMMHYECKHX
LIUKJIOB B Onocdepe;

yMEHHUE TPUMCHATH TOJY4YCHHBIC 3HaHUs AJsl OOBACHEHHs OHOJOTMYECKUX TPOLECCOB W SBICHUH, IS
NPUHATHS MPAKTHYECKUX PEIICHUH B TOBCETHEBHON JKU3HH C LIENIBI0 00ecTIedeH s 0€30IIacCHOCTH CBOETO 3/10POBBS
U 37I0POBbS OKPY’KAIOILIHX JIFO/IEH, COOIIOAEHNST HOPM TPaMOTHOTO TTOBEICHUS B OKPYKAIOIIEH IPUPOIHON cpeze,
IIOHUMAaHUEC HCO6XO)Z[I/IMOCTI/I HUCII0JIb30BaHUsA I[OCTI/DKCHI/II\/'I COBpCMCHHOI\/'I 61/IOJ]OFI/II/I oJie palliOHaJIbHOI'O
MPUPOAOTIONH30BAHHUSE

YMEHHE peIaTh 3JeMEeHTapHbIe OMOJIOrMYeCKHe 3a/1a4l, COCTABIATh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B
sKocHucTeMax (LeNH MUTaHNs);

YMEHUE BBIMOJHATH J1a00paTOPHBIE U MpakTHYecKue paboThl, COOMI0AATh MpaBuia Mpu padboTe ¢ y4eOHBIM U
m1abopaTOpHBIM 000PYIOBAHUEM;

yYMEHHE KPHUTHYECKH OICHHBATh W HWHTEPIPETUPOBATH HH(MOPMAIHIO OHOJIOTHYECKOTO COJCpIKaHuS,
BKITIOYAIOUIYIO TICEBJIOHAYYHBIC 3HAHHUS M3 PA3IMYHBIX MCTOYHHKOB (CpEACTBAa MacCOBOH MH(OpMAIUK, HAYIHO-
MIOTYJISIPHBIE MaTEPHaIbl), paCCMATPUBATh TII00ATBHBIE IKOJIOTUIECKHE MPOOIEMbI COBPEMEHHOCTH, (JOPMHUPOBATH
10 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIE U YCTHBIC COOOIICHUS, 0000mas OHOJOrHYECKYIO
I/IH(bOpMaHI/I}O 13 HCCKOJIBKMX UCTOYHUKOB, 'PaMOTHO HUCII0JIb30BATH MOHSATUHHBIN armapar 6I/IOJ'IOFI/II/I.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HammenoBaHwme pasieioB U KonmdecTBo yacoB OnexkrpoHHsie (1udposeie) OP
n/m TEM MPOrPaMMbI Bcero Kontpom. [MpakTHy.
paboThl paboThI
1 Buonorus kak Hayka 2 0.5 bubmoreka [JOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBI U UX 1 Bbu6mmoreka IJOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKHI COCTaB U 8 1 bubmunoreka IIOK
CTPOCHUE KIIETKH https://m.edso00.ru/7f41c292
4 KuznenesaTeabHOCTh KIIETKH 6 bu6mmoreka IJOK
https://m.edsoo.ru/7f41c292
5 Pasmuoxenue u 5 1 Bbu6nmoreka [JOK
WHIWBUAYaJIbHOE pa3BUTHE https://m.edso0.ru/7f41c292
OpraHu3MoB
6 HacnencrBeHHOCTE 1 8 15 Bu6nmoreka [JOK
HU3MEHYHUBOCTh OPTaHU3MOB https://m.edso00.ru/7f41c292
7 Cenekuust OpraHu3MOB. 3 Bubmuoreka [JOK
OCHOBBI OMOTEXHOJIOTUH https://m.eds00.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edso0.ru/7f41c292
J106aBUTh CTPOKY
OBIIEE KOJIMYECTBO YACOB 34 0 4
110 TTIPOTPAMME
11 KJIACC
Ne | HawmmeHoBaHHE pPa3/eiioB U KosmuecTBo vacoB DnekTpoHHbIe (TUPPOBHIC)
n/m TEM MPOTPaMMBI Bcero Kontpoi. [MpakTHy. o0Opa3oBaTenbHbIE PecypChl
paboThI paboThI
1 DBOIIOIIMOHHAST OUOJIOTHS 9 1 Bu6nnoreka [JOK
https://m.edsoo.ru/7fAlcc74
2 Bo3HMKHOBEHHE U pa3BUTHE 9 0.5 Bubmuorexa [JOK
JKU3HY Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpY’Karolas 5 1 bubnuoreka LIOK
cpena https://m.edsoo.ru/7fAlcc74
4 Coo0rmiectBa u 9 bubnuoreka [IOK
9KOJIOTUYECKHE CUCTEMbI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bbubnuorexa LHOK
https://m.edsoo.ru/7f41cc74
Jl06aBuTH CTPOKY
OBUIEE KOJIMYECTBO YACOB 34 0 2.5

10 TTPOI'PAMME
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MNOYPOUYHOE IIVTAHUPOBAHUE

10 KVIACC
No Tema ypoxka KonmgecTBo yacor Jata OnekTponHbe H(poBEIe OP
n/n Bcero | Kontpon. | Ilpaktuu. | u3y4eHus
paboThl paboThl
1 buonorus B cucteme Hayk 1 4.09-8.09 | bubnuoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
- SKnace
- Videouroki.net
- 1C:0O6pa3oBanue
- POII
2 Mertozp! TO3HAHUS KUBOI 1 0.5 11.09- bubmoteka [JOK
npupoabl. IIpakTHueckast 15.09 https://m.edso0.ru/863e6122
pabora Ne 1 - SKnace
«Hcmonp3oBanme - Videouroki.net
Pa3IMYHBIX METO/IOB TIPH - 1C:O6pa3oBanue
W3yYeHUH OMOJIOTHUYECKIX - POII
00BEKTOB
3 Buonornyeckue cucTeMsl, 1 18.09- bubmoreka [IOK
HPOIIECCHI M UX M3YUCHUE 22.09 https://m.eds00.ru/863e6564
- SKnacc
- Videouroki.net
- 1C:O6pa3oBanue
4 XUMHYEeCKHI COCTaB 1 25.09- bubmuoreka LIOK
KIeTku. Boga u 29.09 https://m.edso0.ru/863e674e
MUHEpaIbHbIE COJIU - SKnacc
- Videouroki.net
- 1C:0O0pa3oBanue
5 benku. CoctaB u cTpoeHue 1 2.10-6.10 | bubnuoteka IIOK
0enKoB https://m.edso0.ru/863e6b72
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
6 depMeHTh — 1 0.5 9.10- Bubnunoreka [IOK
OHOJIOTUYECKHE 13.10 https://m.edso0.ru/863e6b72
KaTaJTn3aTOPBI. - Videouroki.net
Jlaboparophas padorta Ne 1 - PolI
«3yuenue
KaTaJIUTUYECKOM
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMUIIa3bl WITH
Karanaassl)»]]
7 VYraesonsl. JINuast 1 16.09- bu6nmoreka IJOK
20.10 https://m.eds00.ru/863e6870
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
- POHI
8 HyxnenHoBbIe KHCIOTHI. 1 23.10- Bbu6imoreka [IOK
AT®D 27.10 https://m.edsoo.ru/863e6d5¢
- SKiacc
- Videouroki.net
- 1C:0O0pa3oBanue
9 Hcropus u MmeTosl 1 7.11- bubmmoreka [IOK
H3YUYECHHS KIETKH. 10.11 https://m.edso0.ru/863e6e88

Knerounas teopus

- SKnacc
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- Videouroki.net
- 1C:0O6pa3oBanue

- POII
10 Knerka xak neimoctHas 13.11- - SKmnacc
JKUBas cucTeMa 17.11 - Videouroki.net
- 1C:0O6pa3oBanue
- POII
11 | Crpoenue 0.5 20.11- bubnunoreka [JOK
YKaApUOTHICCKON KIICTKH. 24.11 https://m.edso0.ru/863e6ff0
Jlaboparopnast pabora Ne 2 https://m.edso0.ru/863e716¢
«M3yuyeHue cTpoeHUs - SKnacc
KJICTOK PacTCHUH, - Videouroki.net
’KHBOTHBIX, TPHOOB H - 1C:O6pa3oBanue
OaxTepuii moj - POII
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTHCAHUEY
12 | OOmeH BeecTs Wik 27.11- bubmuoreka LIOK
METabOIH3M 1.12 https://m.edso0.ru/863e766¢
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
13 | ®dorocuHTE3. XEMOCHHTES 4.12-8.12 | butmmoteka [JOK
https://m.edso0.ru/863e7c98
- SKmnacc
- Videouroki.net
- 1C:O6pa3oBanue
14 | Duepreruueckuii 0OMeH 11.12- Bub6imoreka [IOK
15.11 https://m.edsoo.ru/863e7aae
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
15 | JKusHeHHBIN UK KIETKH. 0.5 18.12- bubmuorexa LIOK
Jlenenue KneTku. MuTos. 22.12 https://m.edsoo.ru/863e7dc4
JlaGoparopnast pabota Ne 3 - SKnacc
«Habmonenne MuTo3a B - Videouroki.net
KJIETKaX KOHYHKA KOpelKa - 1C:0O0pa3oBanue
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax
16 | buocunTtes 6enka. Peakiims 25.12- bubmuorexa LIOK
MaTPUYHOTO CHHTE3a 29.12 https://m.edso0.ru/863e796e
- SKnacc
- Videouroki.net
- 1C:0O0pa3oBanue
17 | Tpancnsuus — OHOCHHTE3 9.01- Bbu6imoreka [IOK
Oenka 12.01 https://m.edso0.ru/863e796e
- SKnacc
- Videouroki.net
- 1C:0O0pa3oBanue
18 | Heknerounsie popmbl 15- Bubaunoreka [IOK
YKM3HH — BHPYCHI 01.19.01 | https://m.edso0.ru/863e7540
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBaHue
19 | ®opmbl pa3MHOXKEHUS 22.01- Bu6mmoreka [TOK
OpraHu3MOB 26.01 https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
- SKnacc
- Videouroki.net
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- 1C:0O0pa3oBanue

20 | Meiio3 29.01- bubmmoteka [JOK
2.02 https://m.edsoo.ru/863e7f4a
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBaHue

21 | OGpa3oBaHUE U Pa3BUTUE 0.5 5.02-9.02 | bubmmotexa I[JOK
MOJIOBBIX KJIETOK. https://m.edso0.ru/863e81b6
O1m1010TBOpEHHE. - SKmacc
Jlaboparopuas pabora Ne 4 - Videouroki.net
«M3yuenue ctpoeHust - 1C:0O06pa3oBanue
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKPOTIPEnapaTaxj»

22 | UunuBunyaiabHOE pa3BUTHE 12.02- Bubmmoreka [IOK
OpraHU3MOB 16.02 https://m.eds00.ru/863e8436

- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue

23 | I'enernka — HayKa O 19.02- bub6mmoreka [IOK
HACIIEICTBEHHOCTH U 23.02 https://m.edso0.ru/863e86f2
M3MEHYUBOCTH - SKnacc

- Videouroki.net
- 1C:O6pa3oBaHue

24 | 3aKOHOMEPHOCTH 26.02- Bubnunoreka [IOK
HACJIeJI0BaHMUS MTPU3HAKOB. 1.03 https://m.eds00.ru/863e8878
MonorubpunHoe - SKuace
CKpEIIUBaHUE - Videouroki.net

- 1C:0O6pa3oBanue

25 | JurubpumaHoe 4.03-7.03 | bubmuoreka LIOK
CKpelrBaHue. 3aKoH https://m.edsoo.ru/863e89a4
HE3aBUCUMOTO - SKunace
HACJICJIOBAHUS IIPU3HAKOB - Videouroki.net

- 1C:0O0pa3oBanue
- POII

26 | CremieHHOE HacJieI0BaHUE 0.5 11.03- Bubnunoreka [IOK
npusHakoB. JlaboparopHas 15.03 https://m.eds00.ru/863e8c60
pabota Ne 5 «M3yuenue - SKnacc
pe3yJbTaToOB - Videouroki.net
MOHOTHOPHTHOTO U - 1C:0O6pa3oBanue
JUTHOPUTHOTO - POII
CKPELIMBAHUS Y TPO30(HIIBI
Ha I'OTOBBIX
MUKPOTPEnapaTaxj»

27 | I'enernka moina. 18.03- butmoteka [IOK
HacnenoBanue nmpu3HaKoB, 22.03 https://m.eds00.ru/863e8c60
CLIETVIEHHBIX C TTOJIOM - SKiace

- Videouroki.net
- 1C:0O0pa3oBanue
- POII

28 | MI3MeHUYHUBOCTb. 0.5 01.04- Bubaunoreka [IOK
Henacnencrsennas 5.04 https://m.edsoo.ru/863e8efe
WU3MEHYHBOCTb. - SKiacc
Jlaboparopnast pabora Ne 6. - Videouroki.net
N3yuenne - 1C:0O0pa3oBanue
MOIU(DUKAITMOHHON - POII

U3MEHUYUBOCTH, IIOCTPOCHUE
BapHallMOHHOTO Psijia U
BapHallMOHHON KPUBON»
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29 | HacaencrBeHHast 1 0.5 8.04- bubommoreka [IOK
N3MEHYHBOCTD. 12.04 https://m.edsoo.ru/863e8efe
JlaGopaTtopnast pabora Ne 7. - SKiacc
«AHanu3 MyTanui y - Videouroki.net
JIpo30( MBI Ha TOTOBBIX - 1C:0O6pa3oBanue
MHKpOITperapaTax» - POIII

30 | I'eneruka yenmoBeka 1 15.04- bubnmnoreka [IOK

19.04 https://m.eds00.ru/863e8d78
- SKnace
- Videouroki.net
- 1C:0O6pa3oBanue
- POII
31 | PesepBHBIH YpOK. 1 22.04-
O0o00611IeH e TT0 TEME 26.04
«HacneacTBeHHOCTD U
U3MEHYUBOCTh
OpPraHUu3MOB)

32 | Cenekuus Kak HayKa 1 29.04- Bubnunoreka [IOK

mporiecc 3.05 https://m.edso0.ru/863e9214
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue

33 | MeToapl U JOCTHKCHUS 1 13.05- bubmoreka [IOK
CEJICKIIUHU PACTeHUH U 17.05 https://m.edso0.ru/863e9214
JKHBOTHBIX - SKnacc

- Videouroki.net
- 1C:O6pa3oBanue
34 | bHOTeXHONOrus Kak 1 20.05- bubmoteka [IOK
OTpaciib MPOU3BOICTBA 24.05 https://m.eds00.ru/863e9336
- SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
Jl06aBUTH CTPOKY
OBUIEE KOJIMYECTBO 34 4

YACOB 110 TTPOTPAMME
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11 KVIACC

Ne Tema ypoxka KonuuectBo yacos Jara DJIEKTPOHHBIC IIU(PPOBBIC
/1 Beer | Kontpon. | Ilpaktuu. | m3ydeHns | oOpa3oBaTelbHBIC PECYPCHI
0 paboThI paboThI

1 OBOJIIOLIUS M METOJIBI €8 1 bubmuoreka LIOK
U3yYICHHS https://m.edsoo.ru/863ea20e
- SKiace
- Videouroki.net
- 1C:O6pa3oBanue
2 Hcropus pazsutus 1 bubmmoreka [JOK
MPEACTaBICHUI 00 YBONIONH https://m.eds00.ru/863e9570
- SKnacc
- Videouroki.net
- 1C:O6pa3oBanue
3 MUuUKpO3BOTIOIHS 1 bubnuoreka [JOK
https://m.edsoo.ru/863e9cle
- SAKinacc
- Videouroki.net
- 1C:O06pa3oBanue
4 [Nomynsinus kak 3JeMeHTapHas 1 0.5 bubmmorexa [IOK
eIMHHUIIA BUIA ¥ SBOJIIOIHH. https://m.edso0.ru/863e99c6
JlaboparopHas padota Ne 1 - SKnace
«CpaBHEHHE BUJIOB O - Videouroki.net
MOP(}OIOTHIECKOMY KPUTEPHIOY - 1C:O06pa3oBanne
5 JIBmKyIire cuitel (3IIeMeHTapHbIe 1 bubmmorexa [IOK
(baKTopBbI) IBOITOIHN https://m.edsoo.ru/863e9da4
- SKnace
- Videouroki.net
- 1C:O06pa3oBanue
6 EctecTBeHHbIi 0TOOD U €ro 1 Bubnuoreka [IOK
(bopmbI https://m.edso00.ru/863e9ed0
- SAKnace
- Videouroki.net
- 1C:0O6pa3oBanue
7 Pesynpratsr sBOMIONINN: 1 0.5 Bu6nuoreka IJOK
MPUCTIOCOOJICHHOCTh OPTaHU3MOB https://m.edsoo.ru/863e9fde
1 BuA000pa3oBaHue. - SKnacc
JlaGopaTopHas padota Ne 2 - Videouroki.net
«Onmcanue NpucnocoOIEHHOCTH - 1C:0O6pa3oBanue
OopraHu3Ma u €€ OTHOCUTEIBHOTO
XapakTepay
8 Hanpasnenus u nytn 1 Bbubmuorexa LIOK
MaKpO?IBOJFOIUH https://m.edsoo.ru/863e9cle
- SHKiace
- Videouroki.net
- 1C:0O6pa3zoBanue
9 HeobOpaTumocTs 3BOITIOIINH 1 - SKunacc
- Videouroki.net
- 1C:0O6pa3zoBanue
10 | Ucropus xu3HU Ha 3emiie U 1 - SKnacc
METO/IbI €€ U3yUYCHHS - Videouroki.net
- 1C:0O6pa3oBanue
11 | I'unoTe3sl NPOUCXOXKICHUS 1 Bubmuorexa LHOK
YKU3HH Ha 3eMIIe https://m.edso0.ru/863ea5a6
- SKiace
- Videouroki.net
- 1C:0O6pa3zoBanue
12 | Pa3BuTHe )XH3HU Ha 3eMIIE 110 1 bubmunoreka IIOK

9paM | epruoJiam

https://m.edso0.ru/863ea6be



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

- SKnacc
- Videouroki.net
- 1C:O6pa3oBanue

13 | OcHOBHBIE ATAIBI SBOJIFOIUNA 0.5 bubmuoreka LIOK
PacTUTEIHLHOTO U YKHBOTHOTO https://m.edsoo.ru/863ea8bc
mupa. [IpakTuaeckas padota Ne 1 - SKnacc
«U3yueHne ucKomaeMpIx - Videouroki.net
OCTaTKOB PACTEHUH U )KHBOTHBIX - 1C:0O6pa3zoBanue
B KOJUTCKIIUSX)

14 | CoBpeMeHHas cHcTEMa bubmmoreka [JOK
OpraHU4ecKOro Mupa https://m.edsoo.ru/863ea48e

- SKnacc
- Videouroki.net
- 1C:O6pa3oBanue

15 | DBosronys yeaoBeka bubmuoreka LIOK

(anTpomoreHes) https://m.edsoo.ru/863eac2c
- SKnace
- Videouroki.net
- 1C:O06pa3oBanue

16 | Jemwxymue cumsl (paKTopsl) bubmmorexa [IOK

AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
- SKnacc
- Videouroki.net
- 1C:O06pa3oBanne

17 | OCHOBHBIE CTaINH DBOIIOLUH - SIKnacc
4eJioBeKa - Videouroki.net

- 1C:O6pa3oBanne

18 | YenoBeueckue pachl u Bbubnuorexa LIOK

MPUPOIHBIE aTaNTAIlNH YeTOBEKA https://m.edsoo.ru/863eaea2
- SKnacc
- Videouroki.net
- 1C:O06pa3oBanue

19 | PesepsHbiii ypok. O0001IEHHE 110
TeMe «BO3HUKHOBEHHE U
pa3BHTHE )KU3HH Ha 3eMiie»

20 | Dxonorus Kak Hayka

21 | Cpenpl obuTanus u Bubmorexa [JOK
9KOJIOTHYECKHE PAKTOPBHI https://m.edsoo.ru/863eafec

- SKinacc
- Videouroki.net
- 1C:O06pa3oBanue

22 | AbuoTtnueckue GaKTOPBbI. 05 Bbubmuorexa LIOK
JlaGopatopnas padora Ne 3. https://m.edso0.ru/863eb10e
«Mopomnornueckne - SIKnacc
O0COOCHHOCTH PACTEHUH U3 - Videouroki.net
Pa3HBIX MECT OOUTAHUS. - 1C:0O6pa3zoBanue
JlaGoparopHas pabota Ne 4.

«BnusHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCay

23 | buotnyeckue GakTophl Bbubmuorexa LIOK

https://m.edso0.ru/863eb348
- SKnacc
- Videouroki.net
- 1C:O6pa3oBanue
24 | DKOJIOrMUYECKUE XapaKTEPUCTUKH 0.5 - SKnacc

nonymsiuuu. [IpakTuueckas
pabota Ne 2 «[loxcu€r mioTHOCTH
MIOTYJISIIAN Pa3HBIX BUIOB
pacTeHHH»

- Videouroki.net
- 1C:0O6pa3zoBanue



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

25 | CooOriecTBa OpraHu3MOB — 1 Bubnmnoreka [IOK
OMoIIEH03 https://m.edsoo.ru/863eb46a
- SAKiace
- Videouroki.net
- 1C:O6pa3oBanue
26 | DKOJOTHYECKUE CUCTEMBI 1 bubmunoreka IIOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
- SKnace
- Videouroki.net
- 1C:O6pa3oBanue
27 | OCHOBHEBIE TTOKA3aTeIn 1 bubmuoreka LIOK
9KOCHUCTEMBI. DKOJIIOTHUCCKHE https://m.edsoo.ru/863eb5fa
rapamMusl. CBOMCTBA SKOCHCTEM. - SKnacc
Cykueccus - Videouroki.net
- 1C:O6pa3oBanue
28 | IlpupoaHBIE IKOCUCTEMBI 1 - SKnacc
- Videouroki.net
- 1C:O06pa3oBanue
29 | AHTpOIIOTEHHBIE SKOCUCTEMBI 1 - SKnacc
- Videouroki.net
- 1C:O06pa3oBanne
30 | buocdepa — riodanbHas 1 bubnuoreka [IOK
9KOCHUCTEMA 3eMITH https://m.edso0.ru/863ebb5e
- SKnace
- Videouroki.net
- 1C:O06pa3oBanue
31 | 3aKOHOMEpPHOCTH CYIIIECTBOBAHUS 1 bubmmorexa [IOK
ouochepb https://m.edso00.ru/863ebd16
- SKmacc
- Videouroki.net
- 1C:0O6pa3oBanue
32 | YenoseuecTBO B OHochepe 3emnun 1 - SKnacc
- Videouroki.net
- 1C:0O6pa3oBanue
33 | CocymiecTBOBaHUE MIPUPOIBI U 1 Bbubmuorexa LIOK
4eJI0BeYeCTBa https://m.edsoo.ru/863ebale
- SKmacc
- Videouroki.net
- 1C:0O6pa3oBanue
34 | PesepBHbii ypok. O000IIEHHE 1
TeMbl «Coo01iecTBa u
9KOJIOTHUECKHE CHCTEMBI»
J00aBUTb CTPOKY
OBUIEE KOJIMYECTBO YACOB 110 34 2.5

I[TPOIT'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O NTIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
Buonorus: 6a3oBbIii ypoBeHb, 10 knace/ mon. pen. B.B. Ilaceunuk. — M.: IIpocemenue, 2022

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Buonorus. 10—11 knaccel. ba3oseiii ypoBens. [loypounsie pazpadotku / B. B. [laceunux, I'. I'. LlIBenos, T. M.
Edumoa. — 2-¢ u3x., crep. — Mockea : [Ipocserenue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

https://uchi.ru/main

https://videouroki.net/

https://resh.edu.ru/

https://www.yaklass.ru/
https://marketplace.obr.nd.ru/
https://foxford.ru/courses/2451/lessons/55245
https://biouroki.ru/material/
https://content.edsoo.ru/lab/subject/1/
1C:O6pa3oBanue, JUCKH MO Kiaccam

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O ITPOLIECCA
YYEBHOE OBOPYJOBAHMUE
CripaBoYHbBIC TaOIHIIBI
DNEeKTPOHHBIE TAOJIUIIBI
HarypanbHbie 00bEKTHI
JlabopaTopHoe o0opymoBaHue

OBOPYJOBAHME JJIs1 TIPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIUM
MynbTUMeTUHHBIN TPOEKTOP, IKPaH
JlaboparopHoe obopymnoBaHuE
HatypaiibHble 00BEKThI
MakeTsl, MOJCITH



