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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEJICIICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS YUeOHOTO MpeaMeTa
«buosorusty  cocraBuwiIM: KoHUentyaiabHele nonoxeHus DI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIEH, COJEp)KaHMs, pPE3yJlbTaToB OOyYeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENIX U
NPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero oOpazoBanuss B Poccuiickoii ®enepanuu, a Takke MOJOKEHUS O
cneruduke O6uonoruu, e€ 3HAYCHUHN B MMO3HAHUU KHUBOU MPUPOJIBI U 0OECIICUECHU N
CYILIECTBOBAaHUS YesloBeYecKoro obimiectBa. COrjiiacHO Ha3BaHHBIM TOJIOKECHUSM,
OTIpEJICIEHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MPEACTaBICHUE O LeNiax, 00 oOmei
CTpaTeTuu OOYy4YeHHWs, BOCIHUTAHWS W Pa3BUTUA OOYYAIOIIMXCS CpPEJACTBAMU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
cCollep)KaHHe, €ro CTPyKTypy, pacmpelneieHue I0 pasieraM U Temaw,
PEKOMEHIyEMYIO ITOCIIeIOBATCILHOCTh M3YUEHUS YU4eOHOr0 MaTepHaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA 00pa30BaTEIHLHOTO
MpoIIecCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuXcs.

B nmnporpaMmvMe 1m0 OuoONOTMH TaKXKe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAaNpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTaM
oOyuyeHus B (OPMUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
JeATeIbHOCTH/YUeOHbIX JEeUCTBUI OOy4YarOUIMXCsi MO OCBOCHHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) pealn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OWoJoruu, Onarojapst 4emy B HeH
IPOCMATPUBACTCS HANPABJICHHOCTh HAa PAa3BUTHE 3HAHWHA, CBSA3aHHBIX C
GbopMHpOBaHWEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, YKOJIOTHIECKOTO MBIIUICHHUS, TPEACTABICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXalollehd MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ M3ydeHHEeM OOIMIEOMOIOTHYECKUX TCOPUH, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOTpaMMe IO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHWH B TTOBCEIHEBHOM JKU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIe: TMPO(UIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHUI YENOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIBTHPOBAHUS, 000CHOBaHUS DKOJIOTHYCCKU
LEJIeCO00pa3HOro TMOBEIECHHUS B OKpYyKaroUlell NpUpPOJHOM cpene, aHaiu3a
BIUSIHUS XO3SHUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
y4ueOHOoro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECTICUCHUS



YCJIOBHM TSI PEIICHUS OJJHOW M3 aKTyalbHBIX 33]1a4 MKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeanonaraeT (OpMHUpOBaHHE Y  OOyYaroIIuXcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MUpA.

buosnoruss Ha ypoBHE cpeaHero oOmero o0pa3oBaHMs 3aHUMAET BaXHOE
Mecto. OnHa obOecrnieunBaeT (GOpMUPOBAHUE Yy OOYYAIOLIUMXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT W 0000IaeT 3HAHUSA O KUBOW MpUpoje, €€
OTJIUYUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YCIOBUSL  JJis: TIO3HAHMS  3aKOHOB  JKMBOM  Npupoabl, (OpMHUPOBaHUS
(yHKIHMOHANBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro ooOpasa
YKU3HU, SKOJIOTUYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOIIEHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHSI UMEET TaKXKe ISl PEIICHUs BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  oOmero  00pa3oBaHMs,  COLMAIM3ALUU
oOyuvaromuxcd. M3ydyenne Ononoruu obecnednuBaeT yciaoBHs Uil (POPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAITMOHHBIX W HWH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpAallMM OWOJIOTHYECKUX 3HAHUHU C
MIPEICTABIICHUSMH U3 JIPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpadun. HazpaHHbIE TOJIOKEHUSI O MpeIHA3HAYECHUU YYEOHOTO mpeamera
«buonorus» CcOCTaBWIM OCHOBY JJisi OIpEJeieHUsi IMOJIXO0J0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B IporpaMMme IO
OHoJIOTHH.

Ot60p conmepkanusi yueObHoro mnpenmera «buosmorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJXO0Jd, B COOTBETCTBHH C
KOTOPBIM O0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOMIEH KyJIbTYphI, OMPECIAIONME aJeKBAaTHOE TIOBEIACHHE
YyeJloBeKa B OKpYXalolled NMPUPOAHON cpesie, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPaKTUYECKor aesTeabHOCTH. Oco0oe MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOU JjIsi pOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIONIMX  T'yMaHHU3AIUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypupOBaHUE COJIEp)KaHMUs Yy4EOHOro Marepuajia B IMpPOrpamMme Io
OMOJIOTMU OCYIIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUs 3HAHUN 00
OTJIMYUTEIbHBIX OCOOEHHOCTAX KUBOW MPHUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu 1
HBOJIIOIMHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHOro npenmera «buomorus»
BBIJICJICHBI CIICIYIONINE COJiepKaTeIbHbIe JIMHUU: «buojorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KieTka kak Ouosiormyeckass cucteMa», «OpraHu3M Kak



ouonoruyeckas cucremayn, «CucrtemMa M MHOrooOpazHe OpraHM4eCKOro MHpay,
«OBOJIIOLUS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYILUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHMI
UCIIOJI30BaTh ATH 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOIIEHHH OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTukeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00ecrneunBaeTCs peleHUEM CIIeAYIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKalllUX OCHOBOMU
s (OpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM pPa3HOT0 YPOBHS OpPraHM3allMH, BBIIAIOIIUXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

¢opMupoBaHrue y OOy4YalOIIMXCS IO3HABATEIbHBIX, HWHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IpoOLECcCe aHalW3a JaHHBIX O MYyTIX PAa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOOydarommxcs oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh M OILICHUBATH SIBJICHUS OKPY’KAIOILIETO
MUpa KMUBOW HPHUPOJbl HAa OCHOBAaHMM 3HAHUM U OIBITA, IOJYYEHHBIX IpHU
H3YUYCeHUH OMOJIOTHH;

dopMupoBaHrHEe Yy OOy4YalOIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUK B MPAKTUYECKOH JESITEIIbHOCTU YEJOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOIUI U arpoONOTEXHOJIOTUIA;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOI0 OTHOIICHHS K HEl, COOIIOIEHUS 3TUYECKHUX
HOPM IPHU POBEJICHUN OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HAHHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBI, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTENIbHBIM YUYE€OHBIM TMPEAMETOM, BXOMSIIMM B
COCTaB NMpeaMETHOMN 00nacTu « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.



Jlist m3ydennst 6noaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoguTcs 68 wacos: B 10 kmacce — 34 yaca (1 gac B Hemenmto), B 11 kimacce — 34
yaca (1 yac B HeZIeIH0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puimocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Ownonormun B (OpPMHUPOBAHMH COBPEMEHHOM HAy4yHON KapTHUHBI MHpA.
Cucrema OGMOJIOTHYECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOUW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KiIaccupukalus, MOJEIUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuubl 1 cxeMbl: «MeTO/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmnonp3oBaHHe pa3IWYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT uzydenust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHit), OnocepHBI.

JdeMoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKABOH IIPUPOIBI».

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XWMHUYECKHM COCTAaB KIETKU. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JEMEHTBHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMKA BOABI M MHHEpaJbHBIX BewlectB B kierke. [lomnepxkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHrne OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBble U 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEpBUYHAs, BTOPUYHASl, TPETUYHAS H
YETBEPTUYHASl CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buonornueckue
byHKIUNU OEITKOB.



depmenTel — Owuonormdeckne Katanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA TEHTp, cyOcTpatHas crneuuguaHocts. KodepmenTtsl. ButamMuHbL
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pubo3a U Je30KCUpud03a),
aucaxapujipl - (caxaposa, JaKTo3a) M ToyiMcaxapuiibl  (Kpaxmas, TJIMKOTEH,
LEJUTI0I103a). bruonornyeckue (yHKIMH YIJIEBOIOB.

Jlunuael:  Tpuraunepunbl, Qochomunuael, crepouasl. [ uapodUIBHO-
runpodoOHble  cBoiicTBa. buonormdyeckue ¢yHkumu JunuaoB. CpaBHEHUE
YTJIEBOJOB, OEIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuaer — MoHOMEpEI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuu JIHK. Ctpoenne u ¢pynkiun PHK.
Buner PHK. AT®: ctpoenne u GyHKIHUH.

[{utonorus — Hayka o KieTke. Kiletounas Teopust — mpuMep B3aUMOIEUCTBUS
unel u (HaKToB B HAYYHOM MO3HAHUU. MeTO/ bl N3yUeHUS KICTKHU.

Knerka xak menoctHas »xuBasg cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHYyTas HapykHas memOpana, moiyekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapuUOTHYECKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYEeCKON KieTku. KinerouHas creHka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ ceorictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMemOpannbie opradHounabl kietku: OIIC, ammapat I'ombmxw,
nn30coMbl.  [1oTyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIPHUHW, IUIACTUIBI.
[IpoucxoxeHne MUTOXOHIpUM W T1actud. Bunbl mnactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPHOIU, PECHUUKH,
KryTUKU. OYHKIIMA OPTraHOUJIOB KJIETKU. BritoueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapuoIruia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoe», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoguueckass TabnauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHune MOJIeKyYJibl BOJIb», «brocnunTes Oenka», « CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kuciaotel. JJTHK», «CtpoeHre MOIEKyYIIbI



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue siipa KIEeTKu», «YIeBoAbD), «JIMmuasD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJTUTUUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabora No 2. «M3ydyeHue CTPOCHHUS KIETOK PpACTECHHIA,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHICAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B IMOHUMaHUU
MeTaboIu3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(MHBIA U reTepoTpodHbIi. Poibk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh HOTOCHHTE3a. 3HAYCHUE (HOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiusiHue ycioBuii cpeasl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUIe OakTepuu. 3HaUYeHUE XEMOCHHTE3a s
KU3HH Ha 3emiIe.

OHepreTuueckuii oOMeH B KjeTke. PaciienseHue BelEecTB, BBIIACICHHE U
aKKyMYJMPOBAaHME DHEPrUM B KIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe okuciIeHUE, WIH KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peakimuum wmatpuuHoro cunre3a. [enermueckas wuHpopmanus u JHK.
Peanuzanusi reHetudeckoil MH(oOpManuu B KJIETKE. | eHETHYeCKUid KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasauuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HN — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M SKM3HEHHOTO LMKJIAa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuid, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmynoneduiura genoeka (BUY) — BozOymurens CIT/]a.



OOpatHass ~ TpaHCKpUIIIIASA, peBepraza W uwHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxTepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: monenu-anmunkanuun «Yasoenue JIHK u Tpanckpunus»,
«buocunre3 6enkay», « CTpoeHue KIeTKN», Mojielb cTpykTyphl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpoTekatonue B uHTepdasze. Pernmukanus — peakiys MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumionHeIi W TAluIOWJIHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uronoruuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIWBHAYaJIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi TuOeNb KISTKH — aroITo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OpPraHUu3MOB, €r0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, TpoUCXOIAIIME HA CTaAUSAX Meno3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbBICT H
3HAYECHUE MEN03a.

['ameTorene3 — mponecc oOpa3oBaHUs TMOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u[l, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHHUS SUICKIETOK U  CcrnepMaTo30ua0B. OIIOJ0TBOPEHUE.
ITaprenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHes3. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBLHOTO PAa3BUTHS: TMPsAMOE, HENpsaAMoe (JIuYuHOYHOE). BimsHue



Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
yYpOJCTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY, «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHuid», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe n HenpsiMoe pa3BUTHEY», «['amMeToreHe3 y MIEKONUTAKOIUX U
yenoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O0opynoBanue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIMTAIOLIEro», «SilekneTka Miaekonuraromero», «Kapuoknnes B KI€TKax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUINKauus «J/leneHue KIEeTKu», MOJEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHMs TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh 1 MK3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3agaun reHetuku. Vlictopus pa3BuTHs reHETUKHU. Pob nuronorun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETHUKH. BKiIag pocCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETOAbl TEHETUKH (TUOPUIO0IOrHYECKUM,
IUTOI€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHUsA. [ eHeTu4YecKass CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi TUOPHUIOB TEPBOrO
nokoneHusd. IIpaBuno agoMuUHMpOBaHWs. 3aKOH pPACUICIUIEHUS MPU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCHMOTO  HAacIEAOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUS.
AHanm3upyrouee cKkpeumBanue. Vcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIBaHUs
JUTSl OTIPEAEIIEHHsI TEHOTHIIA OCOOM.

CuernenHoe HacienoBaHwe Tmpu3zHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBAaHHUIO NeHOB. HapynieHue cueruieHus TeHOB B pe3yJibTaTe
KpOCCHHIOBEpa.

XpoMOCOMHasl TEOpPUS HACIEACTBEHHOCTH. | €eHETUUECKHNE KAPTHI.



['enernka mosia. XpoMOCOMHOE OIPENEICHUE M0JIa. AyTOCOMBI U TOJIOBBIE
XpoMocoMBl. ['omoramernele M rereporaMeTHele OpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3MeHunBOCTh. BUibl K3MEHYMBOCTHU: HEHACIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpeabl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psi U BapualluOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBAa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HU3MEHUYHUBOCTh. KoMOMWHATHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATUBHOMU
W3MEHYUBOCTU. MyTalnmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTainuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4HHBI MyTanuii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HeaJIOTHYECKUM, OJTM3HEI[OBBIHA, IINTOT€HETUYCCKUM, OMOXMMHUUECKHUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIPEEIICHUE TEHOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamu3a. HacmencTtBennnie 3a00JjieBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HHU,
00JIE3HH C HACJIEICTBEHHOW MpPEeIpacroyiOKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnueckue M reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
310pOBOTro 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TEHETUKU B MPEJOTBPAIICHUY U JICYCHUN TEHETUYECKUX 3a00JIeBaHU YeoBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBaHHE U €r0
LUTOI€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpenuBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUsY, «Metio3y,
«B3auMopaeicTBie aIeNbHBIX TE€HOB», «l €HeTHYecKue KapThl pacTEHU,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAacleIO0BaHUs,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunsl uyenmoBeka © KUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallmoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmInKkauud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonHnoe pomuHupoBaHue», «JurubpunHoe ckpemmBanuey, «llepexpéct



XpPOMOCOM», MHKPOCKOIl M MUKporpemnapatr «Jlpo3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOIIpEIapaTaxy.

Jlaboparopnas padota Ne 6. «M3yyenue MoauuKaiMOHHOW U3MEHUUBOCTH,
MIOCTPOEHHE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTanuid y Ipo30(puibl Ha TOTOBBIX
MHKpOIIpENnaparax».

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenue H. . BaBunoBa o0 1eHTpax MPOUCXOXKICHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbId U UHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpenuBaHue — WHOpUAMHT. Yucrtas nuHus. CKpelMBaAaHUE YHUCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoacTBEHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otnanénnas tulOpuamzanus u e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOWJIOB. JIOCTHIKEHHSI CENEeKIUMU pAaCTeHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciap MPOU3BOACTBA. ['€HHAsd HMHKEHEpHUs. IJTarmbl
co3nanus pexomOuHantHOoM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusa. Kiietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKECHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

DKojiornyeckue W dThyeckue  mpobiembl. ['MO  —  reHeTHuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Iloposibpl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHunity, «OtnanéHras ruopuausanus», «PadoTer akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OuOTEexHOMOTUM», «KileTouHble KyIbTypbl H
KJIOHHUpOBaHHeE», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TIOJI0OB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKEHHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpeAnocbuUIKM BO3HMKHOBEHMS JBOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMOJNIOruU. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PAa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTonmorndeckne: MOCIENO0BATEIBHOCTD
HOSIBJIGHUST BHUJOB B TaJICOHTOJIOIMYECKON JIETONHMCH, NEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxoncTBo U pazinuuue ¢payH U (Gaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA U PA3IUuMsl SMOPHOHOB pAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJOTHYHBIE,
pyJIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX MNyTed y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBHHY (M30BITOYHOE
pPa3sMHOXKEHUE NPHU OTPAHUYECHHOCTH PECYPCOB, HEONPENEIEHHAsT U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3ot (CTD) u e€ 0CHOBHBIE MOJ0KEHHUS.

MukpoaBomonus. [lomynsuusa Kak eIMHUIA BUIA U SBOJIIOLINH.

JBrxymue cuibl ((pakTopbl) 3BOJIIOLUM BUAOB B mpuponae. MyTaloHHbBIN
IpolecC M KOMOMHATHBHAs WM3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
re’oB. M3osanus 1 Murpanus.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB KakK pe3ysabTaT 3BOMIONUH. [lpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l M HAHO-adaNTAIIHH.

Bun wu BugooGpazoBanme. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonsi.  DopMbl  3BOJIOIUM:  (DUIETUYECKAs, IUBEpPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMoCTh 3BOTIOLUY.

[TponcxoxieHHEe OT HeCleUHaJu3UpOBaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anva. AIanTUBHAS paAALMS.

JdeMoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOroodpasue COpToB pacTEHUI»,
«MHorooOpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTanoHnHas
U3MEHUYUBOCTE», «Apomopdo3by, «Umnoamanrammm», «OO0mas aereHepanusy,
«/IBmKymue cuibl 3BodoIun», «Kapra-cxema wapmipyTta mnyTtemectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHUe», «IIpuCrOCOOIEHHOCTh OPTaHU3MOBY,
«I"eorpadpuueckoe BUI00Opa30BaHUE», « IKOJIOTHUECKOE BUI000OPA30BAHUEY.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op IUIOMOB M CeMsH, KoyuteKius «[Ipumepsl 3aUTHBIX MPUCTIOCOOICHUN y
KUBOTHBIX», MOJeNlb «OCHOBHBIC HAIPaBJICHUS DBOJIONHUNY, O0BEMHAS MOJEIb
«CTpoeHuE TOJOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpajguueckas kapra Mupa, KoJuleKuus «@POpMBl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHwi», wojnens ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, myTaruu (GOpMbI KPBUIBEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPHUIO).

JlaboparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOoKICHUM KU3HU. HayuHble ruUmoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: abuoreHe3 W maHcnepMmus. XUMHYECKas
ABOMIOIMS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHble dTansl
ouosornueckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HMX SBOJIOLUS.
dopmMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PasBurne xxu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas Hpbl. [laneosoiickas spa u e€ mnepuojbl: KEeMOPUNUCKUH,
OPZIOBUKCKHH, CUITyPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKH.

Me3so30lickas spa u €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa ®W €€ TMepuojbl: MNaJICOTCHOBBIM, HEOrC€HOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTuka KiMMaTa U TeoJIoTHYecKuX mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. Apomopdo3sl y pacTeHuidl u
KUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue dBOJOIUU. OCHOBHBIC
CUCTEMATHYECKUE IPYMIbl OPTaHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIONIOTUA KaK Hayka. Pa3Butue npeacraBieHni o
MPOUCXOKJICHUM 4YesnoBeka. MeToabl u3ydeHus aHTponoreHesa. (CxolcTtBa U
pa3Iyus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUN TPyAa, MBIILJICHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbi, YemoBek mnpsaMoxonsmmi, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbii. Haxogku HCKOINaeMbIX OCTaTKOB, BpEMsl CYIIIECTBOBaHHS, 0O0JaCTh
pacnpocTpaHeHus, 00BbEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHass  (dKBAaTOpHabHAs),  MOHTOJOWIHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTOCOOJIECHHOCTH  MpeACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUSA. EJMHCTBO uenoBeYeCKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penn, JI. ITactep, A. WM. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumer 1 cxembl: «BosaukHoBeHme ConHEUHON cHCTEeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTrka», <OKUBOTHasi  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YEJTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTMUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHeimue moan», «lpeBaue moan», «llepsbie
COBPEMEHHBIE JTI0JIN», «HeT0BeYECKHE pachl».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHAEpTaiblla, KPOMAHLOHIIA), CJICTIKA WU
HM300paKeHNs KaMEHHBIX OpYJUM TEPBOOBITHOIO YeNOBEKa (KaMHU-YOMMEPHI,
pyOusa, ckpeOna), TeOXpoHOJoruueckass Taonuma, Koyuiekiusa «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue uCKomaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIJICKITUSX).



OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUi My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjauu U pa3eibl 3KOJOTHUH. METOIbl IKOJIOTrMUYECKUX
UCCJIeI0BaHU. DKOJIOIrMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOTeHHble. JleMCTBHE HKOJIOTHYECKUX
(aKTOpOB HA OPraHU3MBI.

Abunotndeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTh. POTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HaueHHE OMOTHUYECKUX B3aUMOJEHCTBUN [IJISi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nomyjsauud. OCHOBHBIE IOKa3aTeNH
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[nHaMuka YyuCcI€HHOCTH MOMYJISIUU U €€ PeryJIaLus.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU TOMYJIsun HHPy30puu-TyPenbrny, «[lumesrie nemm.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PAaCTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnussHre cBeTa Ha POCT U Pa3BUTHE YEPCHKOB
KOJIeyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSUNA Pa3HbIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiecTtBO opraHn3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHUIOBAs,
NpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunpbi-nomunantel. CBsi3u B
OMOLIeHO3E.

DKkoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitTue 00 »sKocucTeMe H
ounoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCHUCTeMbl. [IMIleBble LIEMM U CETH.
OcHOBHBIE TOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHUECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETyYJIALUs, pa3BuTHe. CyKueccus.

[TpupoaHbie IKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHUCTEMA XBOHHOTO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycToumBOCTH 3KocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprl. XKuboe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHochepbl Kak
rio0abHOM 3KocHucTeMbl. J[MHaMuuyeckoe paBHOBecHME U OOpaTHas CBA3b B
ouocdepe.

KpyroBopots! BemecTB 1 OMOr€OXUMUYECKHE IUKIIBI 3JIEMEHTOB (yTIepoaa,
a3oTa). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe.
['1oGanbpHbIE YKOJTOTHYECKUE TPOOTIEMBI.

CocyiiecTBOBaHuE MIPUPOBI 51 YEeJI0BEUYECTBA. CoxpaHneHnue
Ooropa3zHooOpasusi Kak OCHOBa ycToitunBoctu Ouocdepsl. OCHOBA paloOHATHLHOTO
yOpaBJICHUs] TPUPOJHBIMU pecypcaMM U HX HCIHoJb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuuper u cxemsl: «llnmesbie nenu», «bUoLEHO3: cOcTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buomeno3 Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITIOTEHHBIE  BO3JCUCTBHS Ha MpUPOAY», «Baxueilmme uUCTOYHHKH
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisIOMas
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiil 3¢dexT», «DaKkTophl
paauoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xku3HHU B Ouocdepe», «O30HOBBIA 5KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot azota B mpupoze».

O6opynoBanue: Mojenb-anIukanus «Tunudable OMOIEHO3bI», TepOapwuii
«PactutenbHbie cooliiecTBa», kojuiekuuu «buoienos», «Bpenurenn BaxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TIepOapum M KOJUIEKLIMH pacTeHUH H
YKUBOTHBIX, MPUHAJJICKAIINE K PA3HbIM SKOJIOTUYECKHM TPYIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®denepanmu, n300paxeHHs OXPaHAEMBIX BHJIOB
pACTEHUH U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUWA IIPOIPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHUS OOyYaIOIMMHUCSA TpOorpaMM CpeaHero oOmero  o0pa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHKWE OOYYarOIMMUCA POCCUICKON
rPaXJaHCKOM UIAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJWYue MOTHBAIlMM K OOYydYeHHMIO OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAUIMN pa3BUTUS OUOJIOTHUECKOTO
3HaHMSI, TOTOBHOCTh M CIOCOOHOCTH OOYYaroluXcsi pyKOBOJACTBOBAThCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIW4YHWE DKOJOTMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS MpeamMeTra «buonorus» AOCTUTArOTCS B
CINHCTBE YYEOHOW ¥ BOCMUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUMCKUMU COIMOKYJIbTYPHBIMU, HICTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BHUTHUS, PA3BUTUS BHYTPEHHEH TMO3UMLIHMM JUYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY WM MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaJuIMsIM MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoir Denepaiuu, Tpupoae u
OKpYXKarolleH cpee.

JIndHOCTHBIE pEe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIIMECH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOIO OOIIECTBA, PACHIMPEHHUE KUZHEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B MPOLIECCE PeaTu3alid OCHOBHBIX HAIPAaBICHUU
BOCIIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBaKECHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHIIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COILMATbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCcuiicKOn IPaKIaHCKOMN UJECHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHHS K CBOEMY HApoOay, YYBCTBA OTBETCTBEHHOCTH IE€pe.l
Ponunoil, ropmoctu 3a CBOW Kpal, cBOO PoauHy, CBOM S3BIK W KYJIbTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuuy;

[EHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACJIEAHNIO U MaMsITHUKAM NPUPOIbI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJIECHUE W
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUCHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEIISIM, CO3/JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaposoB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIECHUWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHIO B PAa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

NMOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBOoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peryispHas ¢uznueckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

MOHMMAHUE UEHHOCTU MPAaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHHS B CUTYalUsIX, YTPOXKAIOIINUX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AKTHBHOM JIE€ATENbHOCTH TEXHOJOTHYECKOM M COLMaIbHON
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPEecCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccuun ©  PeaTru30BHIBATH
COOCTBEHHbIC KU3HECHHbIEC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIIICEHUE YPOBHS SKOJOTUYECKOM KYyJIbTYphl: TNPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCJIEICTBHM st
OKPYXaOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHHUS TMpU PEIICHUH NpoO0JieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHME  NPAaBWJI  MOBENECHHS B MPUPOJE,
HaIlpaBIICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKAIOUIEH
OPUPOJIHON cpesie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIM4YKUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS], IKOJIOTHYECKON KYJIbTYpBI,
OTbITa NS TENbHOCTU AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATBHCSI UMM B TO3HABATEIbHOM, KOMMYHHKAaTUBHOM M COIMAIbHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOIO Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aUMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMaHUE crneuu@ukr OHOJOTMM Kak HayKd, OCO3HaHUsA €€ poju B
(GbopMUPOBaHHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpeACTaBlIeHUs 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUU MpodsieM
COXpaHEeHUs! IPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJEMbl  Pa3BUTHS
4eJIOBEYECTBA, TOMCKA MyTeH BBIXOJIa U3 II00ATBHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  nepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOrMYECKUX 3HAHUHM B LEIIX
MOBBIIICHUS OO0IIe KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHOM IPaMOTHOCTU OOydarommxcs, GopMHpPyEMOil
IIPU U3yYEHUH OMOJIOTHH;

NOHMMAaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNIb30BaTh MOJydyaeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus TpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIE0BATENbCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HaHMM MO OWOJIOTUH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOSHUSI y4eOHOro mnpeaMera «buojaorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAKAIOIINE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, DHEPTHUsI, SBJICHHE, MPOIIECC,
CUCTE€Ma, Hay4YHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, HKCHEPUMEHT U  JPYIHX),
yHUBEpCaJbHBbIC Yy4YeOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmupoBaHue GyHKIMOHATIBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETCHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTH
oOyyJaromuxcs UCIIO0JIb30BaTh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
TI03HABATEJILHON M COLMAIILHOMN TPaKTHKE.

MeTanpeIMETHBIC PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEJIHEr0 OOIIEro
o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHBIMH NMO3HABATEJbLHBIMHA
JHeHCTBUSIMHU:

1) 6a3oBble JJOrHYeCKHe TeHCTBHA:

CaMOCTOSATEILHO  (OpMYJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(amanu3a, cMHTE3a, CPaBHEHHMS, KIIacCU(BUKAIIHA, 000OIICHHUS), pAaCKPBIBATh CMBICI
OMOJOTMYCCKUX TMOHATHH (BBIICIATh MX XapaKTCPHBIC NMPU3HAKH, YCTaHABIIMBATh
CBSI3H C JIPYTUMH TTOHATHUSIMH);

OTIPENCISITh TETN JeATEIBbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIIBHOCTH C TIOCTABJICHHBIMU TEIISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU ITPUPOLBI;

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMATPUBACMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICILHBIE cpeacTBa JUIS IIPEJICTaBIICHUS
CYIIECTBCHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMH  Pa3HOIO0  pOJAA,  BBIIBICHHBIX B pa3JIMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pEIICHUs NPOOJEMbl ¢ YYETOM aHaIn3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHUPOBaTbL M  BBINOJHATH pabOTy B  YCIOBUAX  PpeajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpeTalluy, MPeoOpa3OBaHHI0O M TMPUMEHEHHIO B Yy4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHUsS 3aJa4d  pe3yJIbTathl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATh HU3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeMCTBHS B MPO(PECCUOHANBHYIO CPELY;

YMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IPAKTHUYECKYIO O00JacTH
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUrMHAJIbHBIE MOAXOAbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUH (TEKCTEe Yy4eOHOTrOo
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH



UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUSA, KPUTUYECKU OLCHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3NMYHBIE METOJbI MPU TOUCKE U
orOope Ouosorndeckoit mHGOpMalUU, HEOOXOIUMOM JIJIsi BHIMOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIIOJIB30BaHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckoil nHpopmauu (cxeMbl, rpaduKH, JUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYUYHBIH fA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyeckoil HUHPOpMalMeW: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HaTJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA M 3allUThl  HMH(OpMaIuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHIMOIHEHHS MpEAiaraeMoi
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOIICHMS, IMOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IMIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEpPEHUs IPYTUX JIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU opme hopMyTupoBaTh CBOU BO3PAKEHNUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUIAYaIbHOU
paboTHI IPH pellIeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXI0TO YJieHa KOJUIEKTHBA;



NPUHUMATh [€JIM  COBMECTHOM  JEATEIbHOCTHU, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEMCTBUS IO €€ JOCTHMIKEHUIO: COCTABIIATH IUIAH JCUCTBUH,
pacnpenensiath pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUMBATh Kaue€CTBO CBOETrO BKJAJa W KaXJAOr0 yYacTHUKA KOMAaH]bI B
o0l pe3yJsbTatT o pa3pabOTaAHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh UAEU C TMO3UIUUA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JACHCTBHSIX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJTLHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO ~ COCTABJISITH IUTAH  PEIICHUS TPOOJIIeMbl € YYETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUI;

JIeaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX OOJIACTSIX 3HAHUW, TOCTOSHHO TOBBLIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BIIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEMUCTBUA M MBICIUTENbHBIX TMPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHM, MCTOJB30BaTh MPUEMBI PEQIIEKCUU [JIST OIEHKH CHUTYaIlMH, BbIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NPU AaHAIU3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue s yueoHoro npeamera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN 10 OCBOEHUIO, HHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JESITEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
MPUMEHECHHUIO 3HAHWI B Pa3WYHBIX YUYEOHBIX CUTyallUsIX, a TaKX€ B PEabHBIX
YKU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMerHbie
pe3yJIbTaThl IPEJCTABIICHBI IO TOJIaM 00yUEHHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUN O MECTE U POJU OMOJIOTMU B CUCTEME HAyYHOIO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX  YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
I'PAaMOTHOCTH YeJIOBEKa JJIsI pEIIeHUsI )KU3HEHHBIX 3a/a4,

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OUOJOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (oOMEeH BEIIeCTB U IpeBpalleHue
SHEPTHM), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBAS] OPTaHU3aLIMs KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHUE (PENPOYKITNS), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHME Wu3JlaraTb OHOJOTHMYECKHUE Teopuu (KJIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAsl, UEHTpajdbHas JO0rMa MOJEKYJIsIpHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. M. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTeHuii H. M. BaBunoBa), onpeaensTh rpaHULIbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHE BJIaJITh METOJaM1 HAy4YHOTO MO3HAHUs B OMOJIOTHU: HAOIIOACHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB U SIBIICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBMKCHHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMUA BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYCHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOpPUA U 3aKOHOB, YMEHUE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC NMPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpPALICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIJIONOTBOPEHUSI, PA3MHOXKEHHS, HWHIUBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus Oe30IMacHOCTH CBOETO 3/0POBbS U 3I0POBBSA
OKPY>KaIOIUX JII0/IeH, COOTIOCHHS] HOPM IPaMOTHOI'O TMOBEJCHHS B OKPY KaIowIei
OPUPOIHON cpejie, MOHMMaHUE HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHUI TUISL PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpElIMBaHUe, CIETUICHHOE HacleIoBaHue, COCTaBISATh CXEMbI
MOHOTMOPHUIHOTO CKpPEIIMBAHMS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpy padbote ¢ yueOHBIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccoBOW MH(OpMaLMU, HAyUYHO-TIOMYJISIPHbIE
MaTepHalibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHH,
MeIULUHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMS,
000011ass 6MoJIOTHYECKyr0 MHGOPMAIIUIO M3 HECKOJIBKUX HUCTOYHUKOB, IPaAaMOTHO
MCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
K1acce NOMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTUH B CHCTEME Hay4YHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX HU
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBaTh COJIep)KaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHI:
BU/I, TIOMYJISALUSI, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIbI ((haKTOpPHI) SBOJIOIHH,
IPUCIIOCOOTIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHME, IKOJOTHUYECKHE (DaKTOPHI,



HPKOCHUCTEMA, MPOJAYUEHTH, KOHCYMEHTBI, pPEAYyLEHTbl, UENU MHUTaHUs,
HKOJIOTHYECKasl upamua, OnoreoreHos, onocdepa;

yMEHUE H3JIaraTb OWOJOTrMYEeCKue Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKassh TEOpUs DHBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M. Bbapa, depenoBanusi TJIaBHBIX HalpaBJICHUN U
nyteit spomoruu A. H. CesepuioBa, yuenust o ouochepe B. . Bepnaackoro),
ONPENENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUM: HAOIOICHHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIICCCOB U SBJICHUM, OpPraHu3alus U MPOBEIACHHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABW)KCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMA BEIIMYMHAMU, OOBSICHEHHE TMOTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOEHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJIOB, TNOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOT€OEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUsI, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS OKOJOTHMYECKUX (PaKTOPOB HA OPraHU3MbI, IEepeHoca
BEILIECTB M TIOTOKAa JHEPTHMM B IKOCHUCTEMaxX, aHTPOIMOTCHHBIX H3MEHCHHH B
HPKOCHUCTEMAaX CBOEUW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHYECKUX
ITUKIIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LENpl0 obecredeHus: 0e30IacCHOCTH CBOETO 370pOBbS M 370pPOBBSA
OKPY’KAIOUIUX JI0JIeH, COOI0IEHUSI HOPM I'PAaMOTHOT'O TIOBEJICHUS B OKpPY>KaromIei
IPUPOTHON Cpeje, MOHUMaHWE HEOOXOIWMOCTH WCIOJB30BAHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIO0TIONIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKHUE 3aJlayd, COCTABISATh CXEMBbl
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaxX (1IeNH MUTaHus);

YMEHUE BBINMOJTHATh JIA0OPATOPHBIE W TPAKTUYECKHUE pPadOThI, COOMIOIATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;

YMEHHUE KPUTHYECKH OIIEHWBATh M MHTEPNPETHPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHHUKOB (CpPEJCTBA MAacCOBOM MH(OpMAIINK, HAYUYHO-TIOMYISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC IHChbMEHHBIE M YCTHBIE COOOIICHHS,
00001m1asi 6MOJIOrMYECKy0 UHGOPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAaMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM
KonTtpoibHbie
n/n NMPOrpamMmbl Bceero
padoThbI
buonorus kak Hayka 2

DJIEeKTPOHHbIE
(uudgposbie)
IIpakTH4eckue
o0pa3oBaTe/ibHbIE
padoThbI
pecypchbl
05 bu6nmoreka [JOK

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

Buanbl
AeATeJLHOCTH
00y4arImmnXxcs
C yueToMm
paboueii
NMpPOrpamMMblI
BOCITUTAHMS

becena o
MMOHUMAaHUN
cnenuuku
OMoJI0THU KaK
HayKH,
OCO3HAaHHUA €€
poJiu B
dbopmupoBaHUU
palMOHAIBHOTO
Hay4YHOTO
MBIIIJICHUS,
CO3JaHHHI
LIEJIOCTHOTO
MIPEACTABICHUS
00
OKpYyXKaroIiem
MHpE KaK O
CIIMHCTBEC
TIPUPOIBI


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

’KuBble cucTeMBl U UX
opraHuzalusa

XUMHYECKUI COCTAaB U CTPOCHUE
KJIETKH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6nmoreka [JOK
https://m.edso0.ru/7f41¢c292

Hwnaior o
IMOHUMAaHUE
CYIIIHOCTH
METO/I0B
MO3HAHUS,
HCIIOJIb3YEMBIX

€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCITOJIB30BATh
MoJy4aeMble
3HAHUA

JIAAJIOT O
[IOHHUMAaHUE
CYIIIHOCTH
METO/IOB,
MTO3HAHUS
YMEHHE JIeNaTh
000CHOBaHHBIE
3aKII0YEHNs Ha
OCHOBE
HAyYHBIX
($akToB U
MMEIOIINXCS
JTAHHBIX C
LETBI0

MOy YCHUS
JIOCTOBEPHBIX
BBIBOJIOB


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

H(PBHG,Z[CHTCJ'H:HOCTB KJICTKHU

Pasmuosxenue u WHIAWBUAYAJIbHOC
pa3BUTHE OPTaHU3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

JIAAJIOT O
IMOHUMAaHUE
CYLTHOCTH
METOJIOB,
[IO3HAHHUS
YMEHHE JIeIaTh
000CHOBaHHBIC
3aKJIIOYEHHUS HA
OCHOBE
HaAYYHBIX
bakToB u
MMEIOIINXCS
JIAHHBIX C
LETBIO

MOy YEHHUS
JIOCTOBEPHBIX
BBEIBOJIOB

JTAJIOT O
NOHMMaHHe
CYIIIHOCTH
METO/IOB,
MO3HAHUS
YMEHHUE JIeaTh
000CHOBaHHbIE
3aKJIIOUCHHS Ha
OCHOBE
Hay4HBIX
bakToB u
UMEIOIIUXCS
JTAHHBIX C


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

HacneactBeHHOCTD U
HU3MCHYUBOCTb OPraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI

OUOTEXHOJIOTHHA

1.5

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

LEJIBIO
MOJTYy4YECHUS
JIOCTOBEPHBIX
BBIBOJIOB

HAJIOT O
[IOHUMAaHUE
CYIIHOCTH
METO/IOB,
MMO3HAHUS
YMEHHE JIe/1aTh
000CHOBaHHbBIE
3aKII0YEHNs Ha
OCHOBE
HAYYHBIX
($akToB U
AMEIOIIUXCS
IIAHHBIX C
LETBI0
TOJTyYEHUS
JIOCTOBEPHBIX
BBLIBOJIOB

JIAAJIOT O
[MOHUMaHue
CYITHOCTH
METO/IOB,
MMO3HAHUS
YMCHI/IC JcJ1aTb
000CHOBaHHLIE
3aKJIFOYEHUS Ha


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

8

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

OCHOBE
HAYYHBIX
(hakToB U
UMEIOIITUXCS
JIAHHBIX C
EIBIO
MOTy4eHUs
JIOCTOBEPHBIX
BBIBOJIOB


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

11 KUIACC

Ne i/

HaumenoBanue pa3iesioB u
TeM MPOrpaMMBbI

DBOIIIOIMOHHAS OHOJIOTHS

Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie

Koan4yecTBOo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThbI

0.5

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

Bunnl
AeATeJLHOCTH
00y4arIIHXCH ¢
y4eToMm
padouei
NMpPOrpamMMblI
BOCIIUTAHUS

JIAJIor O
HOHUMaHHe
CYILTHOCTH
METOJIOB,
TIO3HAHUS
YMEHHE JIeNaTh
000CHOBaHHbIE
3aKJTFOUCHHS Ha
OCHOBE Hay4YHBIX
(baxToB U
UMEIOIINXCS
JAHHBIX C LEJbIO
MOy YCHUS
JOCTOBEPHBIX
BBIBOJIOB

Jwuanor Ha
MMOHUMaHUE
AMOITMOHAIILHOTO
BO3JCHCTBUS
KUBOU MPHUPOJIBI


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

5

OpraHu3Mbl ¥ OKPYKaroIas
cpena

COO6H.I€CTB8. H SKOJIOTHYCCKHEC
CHUCTCMBbI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

2.5

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

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

U €€ 1IEHHOCTH

Becena 00
OCO3HaHHUE
r100aJbHOTO
XapakTepa
AKOJIOTHYCCKUX
npolieM u
IyTeN UX
pelIeHus
JIAAJIOT O
[MOHUMAaHUE
CYIIHOCTH
METO/IOB
MMO3HAHU,
UCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOJIb30BaTh
MOJTy4aeMble
3HAHUS


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

buoiorus B cucreme Hayk

MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
[TpakTnueckas pabora Ne 1
«/cnonp3oBaHue pa3auvHbIX METOJIOB IIPU
M3YYEHUU OMOJIOTHYECKUX O0OBEKTOBY

buonornueckue cucTeMsl, IPOLIECCHI U UX
M3y4yeHue

XUMHUYECKHUH cocTaB KiIeTKU. Boga u
MHHEPAIBHBIE COJIU

benku. CoctaB u cTpoeHue 0eIKoB

depMeHThl — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas padora Ne 1
«3y4yeHune KaTaauTU4eCcKOi akTUBHOCTH
(depMeHTOB (Ha MpUMEpPe aMUIIa3bl WIH
KaTtaja3bl)»

Yrinesoasl. JIunuast

Hyxneunosble kucinotsl. AT®

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

0.5

0.5

JICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmorexa [IOK
https://m.edsoo.ru/863e6122

bu6nuoreka [JOK
https://m.edso0.ru/863e6564

bu6nmoreka [JOK
https://m.edso0.ru/863e674e

bu6nmoreka [JOK
https://m.edso0.ru/863e6b72

bubmuoreka [JOK
https://m.edso0.ru/863e6b72

bubmmoreka [JOK
https://m.eds00.ru/863e6870

bubmuoreka [JOK
https://m.edso0.ru/863e6d5c



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

10

11

12

13

14

15

16

17

18

19

20

HcTopust 1 MeTOABI NU3yUYEHHUS KIETKU.
Kiterounas reopus

Knerka xak OEJIOCTHAs )KHBast CUCTEMA

CtpoeHue 3yKapuOTUYECKON KIIETKH.
Jlabopartopnas pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX,
rpu0OOB 1 OaKTEpUil 10T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax U UX OMHCaHUE

OOMeH BeLIeCTB WX META00IN3M
dotocunre3. XeMOCHHTES

DHepreTudeckuii o0OMeH

JKu3HeHHBIN MK KIETKU. [{eJleHne KISTKH.
Muro3. JIabopaTopHas padora Ne 3
«HabmoneHne MUTO3a B KIIETKaX KOHUHMKA
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»

BuocunTes Oenka. PeaKI_II/IH MAaTpU4IHOI'O
CHHTC3a

Tpancnsus — OuocunTe3 Oenka

Hexnerounsie GopMBbI )KU3HU — BUPYChI

®opMbl pa3MHOKEHUSI OPTaHU3MOB

Metio3

0.5

0.5

bubmmoreka [JOK
https://m.eds00.ru/863e6e88

bu6nuoreka [JOK
https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716¢c

bu6mmorexa [IOK
https://m.edso00.ru/863e766¢

bu6mmorexa [IOK
https://m.edso00.ru/863e7c98

bu6nmoreka [JOK
https://m.edsoo.ru/863e7aae

bu6nmoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [IOK
https://m.edso00.ru/863e796e

bu6mmorexa [IOK
https://m.edso00.ru/863e796e

bubmmoreka [JOK
https://m.edso00.ru/863e7540
bubmmoreka [JOK
https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmorexa [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

21

22

23

24

25

26

27

28

29

OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

OmnonorBopenue. Jlaboparopnas padora Ne
4 «M3ydeHne cTpOeHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnaparax»

WNHauBHuyanbHOE pa3BUTHE OPraHU3MOB

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYHUBOCTH

3aKOHOMEPHOCTH HACJIEA0BAaHUS IPU3HAKOB.
MoHorubpunHoe CKperBaHie

Jurubpunnoe ckpeuBaHue. 3aKkoH
HE3aBUCHMOTI'0 HACJIeJOBaHUS PU3HAKOB

CueruieHHOE Hacle0BaHNE IPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
PEe3yIBTATOB MOHOTHOPHUIHOTO 1
JTUTUOPHUIHOTO CKPEIUBAHUS Y JPO30(hUIIbI
Ha TOTOBBIX MUKpOTpEnapaTax»

I'eneruka nmona. HacnenoBanue npu3HAKOB,
CLEIUIEHHBIX C MOJIOM

N3menunBocts. Henaciencrsennas
M3MEeHYMBOCTh. JJaboparopHas padota Ne 6.
N3yuenne Moau(puKamOHHON
M3MEHYUBOCTH, IOCTPOECHNE BapHALIUOHHOTO
psiia ¥ BapMalMOHHOW KpPUBOW»

HacnenctenHass "3BMEHYHBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3
MyTalui y 1p030(UIBI HA TOTOBBIX

0.5

0.5

0.5

0.5

https://m.edso0.ru/863e7f4a

bu6nuoreka [JOK
https://m.edso0.ru/863e81b6

bu6nuoreka [JOK
https://m.edso0.ru/863e8436

bu6nuoreka [JOK
https://m.edso00.ru/863e86f2

bu6nmoreka [IOK
https://m.edsoo.ru/863e8878

bu6mmorexa [IOK
https://m.edsoo.ru/863e89a4

bu6mmorexa [IOK
https://m.edso00.ru/863e8c60

bubnuoreka [JOK
https://m.edso00.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

31

32

33

34

MUKpOIIpenaparax»
I'eneruka yenoBeka

PesepBHbIil ypok. O6001IEHHE TIO TEME
«HacneacTBeHHOCTh M U3MEHUHUBOCTh
OpPTaHU3MOB»

CeHeKI_II/IH KaK HayKa U IIpoLecc

MCTO,Z[H U JOCTHUKEHUS CCIICKIIMHN paCTCHI/Iﬁ
U JKMBOTHBIX

buorexHoorus kak 0Tpaciib IPOHU3BOACTBA

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

34

bu6mmorexa [IOK
https://m.edsoo.ru/863e8d78

bu6mmorekxa [IOK
https://m.edsoo.ru/863e9214

bu6mmorexa [IOK
https://m.edsoo.ru/863e9214

bu6mmorexa [IOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

Ne i/

Tema ypoka

DBOJIIONHS K METOJIbI €€ U3yUCHUS

HcTopus pa3BuTHs NpeacTaBlieHui 00
HBOJIIOLIUU

Mukpo3BOTIOLIHS

[Tomysmus Kak JIeMEHTapHAs eTUHHUIA
BHJ1a 1 HBOrOITMU. JlabopaTtopHas pabora Ne
1 «CpaBHEHUE BUIOB 11O
MOP(OJIIOTHUECKOMY KPUTEPHIO»

JBukyiue cuisl (35ieMeHTapHbIe PaKTOphI)
HBOJIFOLUU

EctecTBenHsbIit 0TOOp 1 ero hopmbl

Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
BHu1000paszoBanue. Jlaboparopnas padora No
2 «Onmcanue mMpucriocoOICHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

HaHpaBJ’IeHI/Iﬂ " IyTHU MAaKpO3BOJIOLIUA

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

0.5

0.5

DJIeKTPOHHBbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/863ea20e

bu6mmorexa [IOK
https://m.edso00.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmorexa [IOK
https://m.edso00.ru/863e99c6

bu6mmorexa [IOK
https://m.edsoo.ru/863e9da4

bubmmoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmorexa [IOK
https://m.edsoo.ru/863e9fde

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle



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

10

11

12

13

14

15

16

17

18

19

20

21

22

HeoOpaTtumocTs 3BOIONNN

Uctopus xxu3Hu Ha 3emiie U1 METObI €€
W3YyUYCHUS

I'nnoTe3bl IMPOUCXOKACHUA )KU3HU HA 3emie

Pa3zButne xu3Hn Ha 3emMIie Mo spam 1
nepuogam

OcHOBHBIE 3TaIlbl 3BOJIOLUU PACTUTEIILHOTO
¥ J)KUBOTHOTO Mupa. [Ipaktudeckas padora
Ne 1 «M3yueHne nckomnaeMsIx OCTaTKOB
pPacTEHUN U )KUBOTHBIX B KOJUIEKLIUSX

CoBpeMeHHas CUCTeMa OPraHMYECKOro MUpa
OBOJIOIUS YeTI0BeKa (aHTPOTIOTeHE3)

JBmwxkytue critbl (pakTopsl) aHTPOIIOTeHE3a

OCHOBHBIE CTaTUH YBOITIOLINH YEIOBEKA
YesnoBeueckue packl U MPUPOIHBIE
aJIanTalyy 4eJoBeKa

PezepaHblil ypok. O6o01ieHue no reme
«BO3HUKHOBEHHE M Pa3BUTHE )KU3HU Ha
3emiie»

DKOJIOTHs KaK HayKa

Cpenpl 0OUTaHUS U SKOJIOTUYECKHE
(bakTopbl

AbGuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckne

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

bubmuoreka [JOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edsoo.ru/863ea48e

bu6mmorexa [IOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

bu6nmoreka [JOK
https://m.edsoo.ru/863eaea2

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

bu6nmoreka [IOK
https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

23

24

25

26

27

28
29

30

31

32

33

34

0COOEHHOCTH pacTeHUIl U3 pa3HbIX MECT
oburanus». Jlaboparopuas padora Ne 4.
«BrustHEE cBETa HA POCT U pa3BUTHE
YEepEHKOB KOJIeyca»

buotnyeckue hakTopsl

OKOJIOTUYECKHUE XapaKTEPUCTUKU
nomyJsiiun. [Tpaktudeckas padora Ne 2
«IToacy€T MIOTHOCTH MOIYJISIUI Pa3HBIX
BHJIOB PaCTEHUI»

Coo01recTBa OpraHu3MoB — OHOIICHO3

DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI)

OcCHOBHBIE TOKA3aTENHA YKOCUCTEMBI.
Oxosorndeckue nupamuasl. CBoiicTBa
skocucteM. Cykueccus

IIpupoaHbIE 3KOCUCTEMBI
AHTpPOIIOT€HHBIE YKOCUCTEMBI

buocdepa — riobdanpHas 3xKocucTeMa
3emin

3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsl

YenoseuecTBo B Onochepe 3emiun
Cocy1iecTBOBaHHE IPUPOBI U
YeJI0BeUeCTBa

PezepBHblil ypok. O600111eHHE TeMBbI
«CooO1iecTBa 1 3KOJIOTHYECKUE CHCTEMbBD)

0.5

bu6nuoreka [JOK
https://m.edso0.ru/863eb348

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

bu6nuoreka [JOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [JOK
https://m.edsoo0.ru/863ebd16

bubmmoreka [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., Aknnoneproe obmectBo «M31aTeancTBo
«IIpocBemieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6uos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., Akunonepnoe o6mectBo «M31aTeascTBoO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJISA
https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-

klass-metodicheskoe-posobie/

HMAUD®POBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBHI 1 PECYPCHBI CETH
HUHTEPHET
http://school-collection.edu.ru/catalog/search/?context=all onpage=20 page=2

text=%E1%E8YEE%EB%EEY%EI3%E8%FF



