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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEIEICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEpKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero o6pazoBanuss B Poccuiickoit dDexneparuu, a Takke IOJOXKEHUS O
cnenupuke OMONOruK, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMS 4esjoBedYeckoro oodmiectBa. COrjacHO Ha3BAHHBIM IOJIOKEHHMSIM,
ompeiesieHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Aa€T NpENCTaBIEHUWE O LEIsAX, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHME, €ro CTPYKTYpY, pacOpeielieHue Mo pa3jenaM ¢ TeMaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUEHHSI YUYEOHOrO MaTepuasna ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme mo OuoJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUPOBAHMHM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOU
NeATeTbHOCTH/Y4eOHBIX JEeHCTBUM OOydYaloIIMXCS 1O OCBOCHHMIO COJCpPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3yYE€HHUHM OHOJIOTMM, OJjlaroapss 4eMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYXKalolled MPUPOIHOU cpele.
[TosTOMYy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUHN O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHWM B TOBCEIHEBHOM JKU3HU JJIsI PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM YHCIie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKU
IEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SUCTBEHHOM AEATENbHOCTU YEJIOBEKA HAa COCTOSHHUE MNPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIIOBUH ISl PEeIIEHUs] OJJHOM M3 aKTyaJbHBIX 33/1a4 HIKOJBHOTO OMOJIOTHYECKOrOo
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3IAET
yCIOBUSL  JUIA: IIO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPAaMOTHOCTHM, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTHYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOMIMX  3aJad  CpeJHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaromuxcs. M3ydenne 6mosorun odecneynBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallM OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YYEOHBIX MPEIMETOB, B YACTHOCTU, PU3UKHU, XUMHUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY Jisi ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B MpOrpaMMme IO
OMOJIOTHH.

Otb6op comepxkanus ydebHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJIHON cpejie, BOCTpEOOBAaHHBIC B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPUPOABI, O €€ YPOBHEBON OpraHU3alMK U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucreMa U MHOrooOpasve OpraHMYECKOro MHPAY,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra ©W NOPUOOpPETEeHUE yMEHUM
WCITIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00E€CIICUMBAETCS PEIICHUEM CIEAYIOIIMNX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaxX, CIyKAIIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HaHMsI, CTPOEHUU, MHOI000pa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATh M OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUW W ONBITA, IOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM >KHBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM IpU IPOBEICHUH OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbl, AJ11 OPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero ooOmero oOpazoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAyUYHBIE NPEIMETHI.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPEHETO 001IIero 00pa3oBaHMUs
orBoauTCs 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiocoduei, STUKON, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KiacCupUKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OpPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHUE KIECTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTtopbl. CtpoenHue (epmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunibl - (caxaposa, JaKTo3a) U Mojucaxapuibl  (Kpaxmall, TJUKOIEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hykneoruasl — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUCHUS KIICTKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUs TpOoKapHOTHYeCKON KieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHoubl kietku: JIIC, ammapat I'onbmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTpP, LEHTPUONIH, PECHUUKH,
KIyTUKHA. OyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdeMoHCTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. IIneiinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOMU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmunpl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue MoseKybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpoeHHE MPOKAPUOTUUECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie ¥ NpakTUYecKue padoThbl:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHsS KIETOK pacTEHUMH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’KusHeneATeIbHOCTh KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsbiidi. Pois dpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudyeckoil mHPoOpManMu B KIETKE. | €HETWYECKU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust oTkpeitust Bupycos (1. 1.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oygutens CIIM/Ia.



OOparHast ~ TpaHCKpumIus, peBepraza W  uwHTerpaza. IIpodunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Tpoueccrl, mporekatromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKUiA CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHHWE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€He3 M OBOIEHES3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnenue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. TuUmb
MOCTAMOPUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BnusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Metiosy, «IIpsiMoe u HenmpsiMoe pa3BUTUE», «l'aMeTOreHe3 y MJIECKOIUTAIOMMNX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHleKIeTka MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTtadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHMU TCHETUKH. BKiam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonoruOpuHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHus. IIpaBuno JOMUHMpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupytouiee ckpeupanue. Mcnoip30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJOBaHHUIO FeHOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ €eHETHUECKUE KapThl.



['enetuka mosna. XpoMOCOMHOE ONpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOramMeTrHsle M TrereporameTHele opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIlecC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTallMoOHHasi U3MEHUMUBOCTh. Kitaccudukanus MyTalii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYMHBI MyTauuidi. MyTareHHble (PaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[11P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUs YEIOBEKA: TCHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOQPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LIATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpelluBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhOoTuIbl YeloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKaloHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBuw», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aMIIMKAIUA «MOHOTHOPUIHOE CKpPELIMBAHUEY,
«Hemonnoe npomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢duibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS U MHOTooOpas3us
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHNUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIILCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmempl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXIEHHS W MHOroooOpasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«[omumnongus», «OO0bEKThl OUOTEXHONOTUNY, «KIeTOuHBIE KYyIBTYpHI H
KJIOHHpOBaHKeE», « KOHCTpynpOBaHHE U IIEPEHOC TEHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.



JlabopaTopHble M NpaKkTHYeCKUe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTMU. BiusiHue HBOJIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoacTBO U paznuune GpayH U GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMYyTEeH Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CWIIBI ABOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxeHue OT HeclenuaTu3upOBaHHbIX MNpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAs padaiusl.

JlemoHcTpanum:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKHMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl d3BofoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUTIOIOB U CeMsH, KoJuleKus «l[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Yy
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb amnmnukauus «llepekpécr
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emJiie: abuoreHe3 M MaHclepMus. XHUMHYECKas
3BOJIIOLINMA. AOHWOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHME MPOTOKJIETKU. IlepBble KIETKH WU HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CLITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KiIuMaTa U Te0JOrMmYecKux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEIBHOIO M >KMBOTHOIO MHpa. ApomMop(o3bl y pacTeHUd Hu
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYesroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacTtBa u
pa3In4YKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 JKHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHHUS. EJIMHCTBO 4EIOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHe
opraHudeckoro wMupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsSI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHeumme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIICNKUA WU
MU300pKEHHUST KAaMEHHBIX OpYIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KOUIeKIus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[TpakTrueckast padora Ne 1. «l3yuenne nckomaemMbix OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOrO0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MEeTOAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OMOTHMYECKHE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepruoansM.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HaueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMUNA: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, IMPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysus.

JdeMoHCcTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeasl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHcTeMe W
ouoreornieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAyIeHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckue (muImeBbie) YPOBHU JKOCHUCTEMBI. [luimieBpie IeMmd U CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbIe SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOIHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTHI BEMIECTB W OMOTEOXMMHYECKHE ITUKIIBI JIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

Cocy1iiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bHoOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTHUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JICWCTBUSA HA IPpUpPOAY», «Baxueumue HCTOUYHUKU
3arpsi3HCHHSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasl cOCTaBIISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3GdexTy, «DaKkTophI
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH OHocheph,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PactutenbHbIe coobOmEecTBay, Komekun «buomenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIMICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TMPUHAAJIEKAIINE K PA3HBIM JKOJIOTMYECKUM TpYIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
pPaCTEHUN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3ylibTaTam
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydYeHuio OuOJOoTHuH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUN DPa3BUTHUS OUOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUJIAMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBQ)XKCHUS, OCEPEKHOr0 OTHONIICHUS K KYJIbTYPHOMY HaCIEIUuI0 U
TPAAUIIHSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pPaCHIUPEHHE >KHU3HEHHOTO



OMbITA U ONbITA JACSITEILHOCTU B MPOIECCE Pealn3ali OCHOBHBIX HAIpaBJICHU
BOCIIUTATEIHLHOU ESITELHOCTH, B TOM YKCJI€ B YACTH:
1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOUIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOMN TPaKIaHCKOU WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEIUIO0 U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONOJyYnsi:

MOHMMAaHUE U peajn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nUecKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUs);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTHYeCKOIr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KYyJIbTYphI: MPUOOPETCHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAaHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH X
pelieHus;



CIOCOOHOCTh HCIOJB30BaTh MNpPUOOpETaeMble MPU HM3YyYECHUU OUOIOTHH
3HAHUS M YMEHUS TpU pEUIeHUU NpoOJeM, CBS3aHHBIX C paldOHAJIbLHBIM
MPUPOJIONIONb30BaHUEM  (COONIOICHUE  MpaBWil  TOBEJICHHS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaIOUIEH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOHN JESITEIHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chernuduKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJk B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHUIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00ATBHBIX YKOJOTUYECKUX MPOOJIeM U
oOecrieueHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3yYEeHUH OUOJIOTUH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHHUA [Js aHaiau3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMEro MUpPA M MPOUCXOAAIINX B HEM M3MEHEHUH,



yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HBIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelieHus mpo0yieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroluue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHHE, MPOLECC,
CUCTEMA, Hay4YHbI (paKT, NPUHLMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, H3MEpPEHHe, HKCIEPUMEHT W JAPYTHX),
yHUBEpCaIbHbIC Y4eOHBbIC JEWCTBUS (MIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

pETyJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYalolIUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHbIC yYEeOHBIE JICUCTBUS B
MO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJagenne YHHUBEPCAJIbHBIMH yueOHBIMHU NMO3HABATEIbLHBIMH
NEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTpENeNATh 1€ JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCITIOJI30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUS (DAKTOB U SIBJICHHMA
YKABOW MPUPOJIBI;



CTPOUTH JIOTMYECKHE PACCYXKIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSTh CXEMHO-MO/ICIIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYILIECTBEHHBIX CBsI3el M OTHOLIECHUN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a
TaKK€  NPOTUBOPEYMU  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ Y4ETOM aHaiM3a WMEIOIIMXCS
MaTEepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HaXOAUThb APTyMEHTHI JJI JI0KAa3aTEJIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUHU PEIICHHUS;

aHaJIM3UPOBAaTh IMIOJYYEHHBIE B XOAE PEUICHUA 3aJadyd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LEJECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHAIBHYIO CPELY;

yMETh IEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE WJIEU, MpeJiaraTb OPUTHHAIBHBIE MOAXOAbl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHUOJIOTMYECKUX CJIOBapsAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHSTH PA3IMYHbIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpPATh  ONTUMAlbHYIO  (OpMYy  TPEACTABICHUS
ononornyeckod uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
H Jpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ononornyecko MHPOpPMALMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBa
HarJIsJHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
nHOOPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU 1eHCTBUSMM:

1) o0mmenme:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN JPYTUX yYACTHUKOB
JAajiora Uin TUCKYCCUH);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHMMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) COBMeCTHAas IeSiITeIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJIECHCTBUS MPU PEIlIEHUN Yy4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBUSL MO €€ [IOCTMIKEHHIO: COCTaBJIATh IUIAH JIEHCTBUM,
pacmpeienarh pojad ¢ y4E€TOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) caMmoopranusanms:

UCIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS NpoOJIeM U UX
pELIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30BaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW JPYAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;



BJaJeTh HABbIKAMU  TIO3HABaTENIbHOM  pedrekcun Kak  OCO3HaHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCHUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILLIECHUS;

YMETb OLEHUBATH PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX NPU AaHAIU3€ pPEe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKHU;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CIOCOObI IEWCTBUN MO OCBOCHUIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS U
IMPUMEHEHUIO 3HAHUW B Pa3IMYHbIX y4E€OHBIX CUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[TpenmeTHbIe pe3yibTaThl OCBOEHUs yueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KW3Hb, KIJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BEIIeCTB M MpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIUs), YPOBHEBAsI OPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LeHTpax MHOrooOpasus H



IIPOUCXOXKACHUS KyJIbTypHbIX pactenuil H. M. BaBunosa), onpenensTte rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIaJIETh METOJIAaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEXy HCCIECIyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE IOITYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAUBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTHMYECKHX
IIPOLIECCOB M SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOILKX JII0/IeH, COOI0EHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPYXKaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIMMOCTH HCIOJb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOMU OHMoJIOrnu u OMOTEXHOJIOTHI TUIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl Mpe/CKa3aHUsl HAaclIeOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» 6 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-



HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKUX H
3apyOeXHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA VISl pEILICHUS dKU3HEHHBIX 33/1a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M IOHSTHM:
BUJ, TIONYJIALKSA, T€HO(OHM, dBOIIOLMS, ABWKYIINE CUJIbI ((haKTOPBI) HBOJIIOLIUHY,
IPUCIOCOOJIEHHOCTh OPraHu3MOB, BHJI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, PEAYLEHTbl, LENu MUTaHUS,
HKOJIOTHYECKasl MUpaMuIa, ONOreoneHos, onochepa;

YMEHHME WH3JaraTh OHOJOTMYECKHE TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHUs DBOJIOIMM), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. bapa, uepegoBaHusi IJIaBHBIX HANpaBJICHUN U
nyteit spomonuu A. H. CeepuioBa, yuenusi o ouocepe B. . Bepnaackoro),
OINPEIENATh TPAHULBI X TPUMEHUMOCTH K )KMBBIM CHCTEMAM,;

YMEHHE BJaJIeTh METOJaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
ONHMCAHHWE YKUBBIX CHUCTEM, IPOLECCOB W SIBICHUM, OPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE MOIYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pa30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTE€HHBIX HW3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Omocdepe;

YMEHHE MPUMEHATH MOJyUYE€HHBbIE 3HAHUS AJIi OOBSACHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 370POBBSA
OKpPYXAaIOIUX JI0JeH, COOI0/IEHUsS. HOPM IPaMOTHOTO MOBEICHUS B OKpY>Karoen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTApHble OMOJIOTUYECKHUE 3a/lay, COCTABJISTh CXEMBbI
NepeHoca BEIIECTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HWHTEPIPETUPOBAThH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKIIOYAIOLIYK0 IICEBJOHAYYHbIE 3HAaHUS W3



pa3IMYHbIX UICTOYHUKOB (CpPEeAICTBA MAacCOBOM MH(OpPMAIUU, HAYYHO-TIOMYJIIPHbIE

MaTepuaibl),  paccMaTpuBaTh  TJI0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEMbI

COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,

000011asi OMOJIOTUYECKYI0 UH(OPMAILMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
Pa3iejioB U TEM Kontpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMMbI padoTsI padoTsI
pecypchl
bu6nuoreka [IOK
1 b 1
HONOTHA Kax Hayxd https://m.edso00.ru/7f41c292
) JKuBbie cuctemsl u bubmuorexa [JOK
HX OpPraHU3aLMs https://m.edso00.ru/7f41c292
3 XHUMUYECKUI COCTaB 1 bubmuorexa [JOK
U CTPOEHUE KIIETKH https://m.edso0o.ru/7f41c292
4 KuznenearenbHOCTD 1 bubmnoreka IIOK
KJIETKU https://m.edso00.ru/7f41c292
PasmHoOXeHuEe 1
5 VH]JIMBU1YaJIbHOE 1 bubnmnorexka HOK
pa3BUTHE https://m.edso00.ru/7f41c292
OpraHu3MOB
HacnencrBeHHocTh 1
6 M3MEHYUBOCTh 1 2 bubmorexa [IOK
https://m.edso00.ru/7f41c292
OpraHU3MOB
Cenexuus
7 oprann3MoB. OCHOBBI bubmorexa HOK
P ) https://m.eds00.ru/7f41¢c292
OMOTEXHOJIOTHHT
bu6nuoreka [IOK
8 IT
OBTOpeiHE https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO 5 5
YACOB I10 ITPOT'PAMME
11 KJIIACC
KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHnoBanue
Ne (uu¢posbie)
pa3/ieJIoB M TeEM Koutposbnbie  IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NMporpaMMbI padoThI padoThI
pecypchl
1 DBOIOIMOHHAS 9 1 1 bubnuorexa [JOK
ouonorus https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHUE 9 1 1 bubmuoreka [JOK
Y pa3BUTHE https://m.edsoo.ru/7f41cc74




’KA3HU Ha 3emiie

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

Opranusmsl 1
OKpY>Karo1as 5 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

cpena
Coo0mrecTBa u
3KOJIOTUYECKUE 9 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

CUCTCMBI

[ToBTOpEeHUE 2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

34 3 3

IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Tema ypoka

KoJu-Bo
JacoB

buomnorus B cucreme HayK

Merto bl To3HaHMS KUBOM Mpupokl. [IpakTudeckas padora Ne 1
«Mcnonp30BaHMEe Pa3TUYHBIX METOJIOB IPH H3YYCHUU OUOJIOTHUECKUX
00BEKTOB»

buonornueckne CUCTCMBI, IPOUCCCHI N UX U3YUCHUC

XHUMHYECKHM cocTaB KJIETKU. Boma u MHHCPAJIBHBIC COJIN

benku. CoctaB u ctpoeHne 6eJIKOB

®epMeHTHI — OMonoruyeckue karanuzaropsl. Jlaboparopnas pabota Ne 1
«M3yueHne KaTaIMTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha pUMEpe aMUiIa3bl UIU
KaTaiasbl)»

VYraesoanl. JIumuasl

HyxknennoBeie kucinotel. ATO

I/ICTOpI/I}I U MCTOABI U3YYCHHUA KIICTKHU. Knerounas TCOpUA

10

11

KneTka kak 1enoctHas ’KuBasi cucreMa

Crpoenue sykaproTHueckoi kinetku. Jlaboparopnas padota Ne 2 «3yuenue
CTPOCHUS KJIETOK PAaCTCHUH, )KUBOTHBIX, 'PUOOB M OaKTepuil 101 MUKPOCKOIIOM
Ha FOTOBBIX MUKpPOIIpenaparax U UX OMUCAHUE»

R

12

KontpoabHnas padora no teme «CTpoeHue  :KU3HeAEATEIbHOCTh KJIETKI»

13

OO0OmMmeH BemecTs wid Metabonu3M, PortocuHTe3. XeMOCHHTES




14 DHepreTUYecKuii 0OMeH 1
Kvzuennsrit uki kinetku. Jlenenne kietkn. Mutos. Jlaboparopuas pabora Ne 3

15 «Habmonenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX 1
MHUKpOIpenaparax»

16 buocuntes 6enka. Peakiys MaTpuyHOro CHHTE3a 1

17 Tpancnsnus — OnocuHTe3 Oenka 1

18 Hexkiierounsie GOpMBbI )KU3HU — BUPYCHI 1

19 DopMBI PA3MHOKEHUS OPraHU3MOB 1

20 Metiios 1
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIeToK. OmiogoTBopenue. JlabopaTopHas

21 pabota Ne 4 «/3yueHue CTpOCHHs MOJTOBBIX KJIETOK Ha TOTOBBIX 1
MUKpOTpenaparax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 ['eHeTKa — HayKa O HACIEACTBEHHOCTH U U3MEHUHUBOCTH 1

24 3aKOHOMEPHOCTH HaCIeTOBaHMS TPU3HAKOB. MOHOTHOPHIHOE CKpEIINBAHUE 1

25 JurubpunHoe ckpeniBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB 1
CueruteHHOe HacjenoBanue npu3HakoB. JlabopaTopras paborta Ne 5 «M3yuenue

26 pe3yabTaTOB MOHOTMOPUIHOIO M JUTHOPUIHOTO CKPEIIUBaHMs y Jp030(HIIbl Ha 1
TOTOBBIX MHUKpOIpenapaTax»»

27 I'enernka nona. HacnenoBanue npu3HAKoOB, CHEMJIEHHBIX C TIOJIOM 1
N3menunBocTh. Henacnencrsennas usmMeHunBocTh. JlabopatopHas pabora Ne 6.

28 N3yuenne MoaupuKaMOHHON U3MEHUUBOCTH, TOCTPOSHHE BapUALMOHHOTO PsiJia 1
Y BapUallMOHHON KPUBOI»

29 Hacnencreennas namenunBoctb. JlaboparopHas pabota Ne 7. «AHanu3 MmyTauui 1
y Ip030(HIIbl Ha TOTOBBIX MUKPOIIpENapaTax»

30 I'enernka uenoBeka 1

31 KontpoabHas padora no reme «HacneacTBeHHOCTh U MU3MEHUYHUBOCTD 1

OpPTraHU3MOBY

32 Cenekius Kak HayKa M TIpoIiecc

33 MeToab! ¥ JOCTHKEHUS CENEeKIIMU PACTEHUH U )KUBOTHBIX

34 brotexHomoTHs Kak oTpacib MPOU3BO/ICTBA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne Koua-Bo
Tema ypoka
n/n 4acoB

DOBOJIIOLUS U METO/IbI €€ N3Y4EHUs 1
Hcropus pa3BUTHs IpeCcTaBIeHUN 00 3BOTIOLUN 1
MuKpO3BOMIOLMS 1

4 [Tonmynsanus kak 3JeMeHTapHas eIMHHUIA BUaa U 3Bomonuu. JlabopatopHas 1
pabota Ne 1 «CpaBHeHUE BUJIOB 110 MOP(OIOTUIECKOMY KPUTEPUIO»
JIBIDKy1IME CHITBI (3JIEMEHTapHBIE (PAKTOPHI) IBOIIOLIH
EctectBennsblit oT60p 1 ero Gpopmbl 1
PesynbTaThl 5BOMIONNN: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB U BHI000pa30BaHHE.

7 JIaGoparopnas padota Ne 2 «Onrcanue npucIocoO0IEHHOCTH OpraHu3Ma U eé 1
OTHOCHUTEJIBHOTO XapaKTepa

8 Hanpasnenus u myTu MaKpOd3BOIIOIHH 1

9 KourpoabHas padora no teme « HeoOpaTuMOCTh IBOJIFOITUN» 1

10 Wcropus xu3Hu Ha 3emiie U METO/bI €€ U3yUeHus 1

11 ['unoTe3nl NPpOUCXOXKACHUS )KU3HU HA 3eMIIe 1

12 PazButue xu3Hu Ha 3eMIie 10 IpaM U IeproIaM 1
OCHOBHBIE 3Tallbl HBOJIOIMH PACTUTEIBHOIO M dKUBOTHOI'O MHpA.

13 IIpakTryeckas pabora Ne 1 «3ydyeHne ucKomaeMbIX OCTaTKOB pacTeHUH U 1
KUBOTHBIX B KOJIJICKITHSIX)

14 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa 1

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 1

16 JIBroky1ye cuibl ((hakToOphl) aHTPOIIOTEHE3a 1

17 OCHOBHBIE CTaJUH 3BOJIIOIMH YEI0BEKA 1

18 YenoBeueckne packl U MPUPOIHBIE a1aNTalluy YeJI0BeKa 1

19 KonTpoJsbHas padora no teme «BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie» 1

20 DKoJorus Kak HayKa 1

21 Cpenpl 00uTaHMs U SKOJIOTHYECKUEe (GaKTOPbI 1
Abuotnueckue dakropsl. JlaboparopHas padota Ne 3. «Mopdonornyeckue

22 0CcOOEHHOCTH pacTeHH U3 pa3HbIX MecT oOuTaHus». JlaboparopHas paboTta Ne 1
4. «BnausHUE CBETA HA POCT U PA3BUTHE YEPEHKOB KOJICYCa)»

23 buotnueckue hakropsl 1

24 DKOJOTHYECKHE XapaKTepUCTHKH nomysauuu. [Ipakruueckas padora Ne 2 1
«IToacY€T MIOTHOCTH MOIYJISILIUI PA3HBIX BUJIOB PACTCHUI

25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 1

26 DKOJIOTUIECKHE CHCTEMBI (IKOCHCTEMBI)

97 OcCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI. DKOJIOrnyeckre nupamuabl. CBoicTBa 1

skocucteM. Cykueccust




28 IIpuponaHbie 3KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rimobdanpHas 3xocucTeMa 3eMIiIu 1
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1
32 YenosedecTBO B Onocdepe 3emin 1
33 KountpoabsHas padora o reme «Coo011ecTBa  9KOJIOTHIECKUE CUCTEMBI 1
34 CocyiecTBoBaHUE TPUPOIBI U YEIOBEUECTBA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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