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HOACHUMTEJIBHASA 3AIINCKA.

[Ipu pa3zpaboTke mporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY JUIS
OTIpEJIENICHHUs] TOAXO0J0B K (OPMHUPOBAHUIO COJEpPKAHUS Y4YEOHOro MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI CPEIHETrO
obmero o6pazoBanus B Poccuiickoit dDepeparuu, a TakkKe IOJOXKEHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEHUH B MO3HAHUU >KMBOUM MPUPOABI U 00ECIICUEHUH
CYILIECTBOBAHMSI YEJIOBEYECKOTO 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpe/EeNIeHbl OCHOBHbBIE (DYHKIIMH MMPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T MOpeACTaBIeHUE O LemsIX, 00 oOmiei
CTpaTeruy OOy4YeHHs], BOCHUTAHUS U Pa3BUTUS OOYYAIOIIUXCS CPEICTBAMHU
yueOHOro nmnpeamera «buosorus», omnpenenser o00sS3aTelbHOE NPEIMETHOE
COJIEp’)KaHHME, €ro CTPYKTypy, pacOopeicliieHue MO pa3aeiaaM U Temaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA 00pa30oBaTEIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme mo OuosiorMM < TaKXKe YUYWTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB YueOHO-ITO3HABaTEIbHOU
JIEeATEIbHOCTH/YUeOHBIX JEUCTBUN OOYYaroOlIMXCsSd 1O OCBOEHUIO COJEp KaHUs
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no Ouonoruu (10—11 knaccel, 6a30BbIil ypOBEHB) pean30BaH
OPUHIMI TMPEEMCTBEHHOCTM B H3y4Y€HUM Ouoioruu, Omarogaps 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTHUE 3HAHUM, CBS3aHHBIX C
(bopMHpOBaHUEM  €CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHMUS, IIEHHOCTHBIX
OpUEHTAIUH JINYHOCTH, FKOJIOTUUECKOTO MBIIUICHHS, PEICTABICHUN O 3[I0POBOM
oOpasze >XM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXalolled MNpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTOTUYECKUX TEOPHH, a TakKe 3HAHHUHM O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0 PaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIOIINUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJTYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUS] MPUKIAIHBIX 33/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JE€BaHUU YEJIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
1EJeCO00pa3HOro MOBEACHUS B OKpyKarolled NpUpOJAHON Cpele, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESTENBHOCTH YEJIOBEKA Ha COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUA K MPUKIAAHONW HAMPABIEHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJUMOCTBIO OOecreyeHus
YCJIOBUM ISl pEIIEHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YarOIIUXCS



CIOCOOHOCTH aJaNTHPOBAaThCS K W3MEHEHUSM JUHAMHYHO pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUpA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHMsS 3aHMMAET Ba)XKHOE
mecto. OHa oOecnieunBaeT (POPMHUPOBAHHE Yy OOYyYArOMIMXCS NPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIBHBIX TMPU3HAKAX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLHAH, CO3TAET
yCIIOBUSL  JUIs:  TIO3HAHWS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, HKOJIOTMYECKOT0 MBILIUICHHS, HEHHOCTHOTO OTHOILIECHUS K KUBOU MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuatomuxcs. M3yuenue 6uoiaoruu odecneunBaeT yciaoBus s (GOpMHUPOBAHMUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIUOHHBIX ¥  WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUAMU U3 APYTUX YUYEOHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM y4ueOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY JMJIA ONpENEJeHUs MOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Ot6op coxaepkanusi yuyeOHOro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO0 MOJX0Jla, B COOTBETCTBHH C
KOTOPbIM OO0yYaroIMecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dopMupoBaHus OOmIEeH KyJIbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBaHHBIE B IOBCEIHEBHOM
XKU3HU U TpaKTHUecKor aestenbHOCTH. Ocoboe MecTo B 3TOW cHucTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPBIE CIIyXaT OCHOBOM AJist (popMHUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypuUpOBaHUE COJAEpX)aHUs Y4EeOHOro maTepuajsa B NpOrpaMme IO
OMOJIOTMM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBON OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus
BBIJICJIEHBI CIICIYIOLINE COAEP KATENbHbIE JIMHUU: «bronorusa kak Hayka. MeTonbl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonorumdeckas cucrema», «OpraHuzM Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKoro Mupay,
«OBONIOLMS KUBON NPUPOJBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBIIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3alMd >KUBBIX CHCTEM pa3HOr0 paHra H MpuoOpeTeHHEe YyMEHUi



UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3yuyeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIESAYIOMNX 3a/1ay:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMbl 3HAHUUA O OHOJOTUYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKalluX OCHOBOM
u1st OPMUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIMH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHrue y OOY4YaIOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJEH M TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUK;

CTAaHOBJICHME Yy OOydYarommxcss oOmel KyJIbTypbl, (YHKIIMOHAJIHLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATH SBJICHUSI OKPY>KAIOIIETO
MHUpa JKMBOW MPUPOJLI HAa OCHOBAHMM 3HAHUW M OIBITA, MOJIYYEHHBIX MPH
M3y4YCHUU OHOJIOTHH;

dbopmupoBaHue y OOydYarOIIMXCS YMEHUN WUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATEIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOIOTHIA;

BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTU TO3HAHUS YEIOBEKOM >KUBOU
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTI0OICHUS ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
HKOJIOTUYECKOM KYJIbTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B OBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHUIO K OKPYJKAIOLIEN cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero ob6uiero oOpaszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YUCOHBIM IPEAMETOM, BXOMISIIMM B
COCTaB MpeaMeTHOI o0nacTi « ECTecTBEeHHO-HayUHbIE PEIMETHI.

J{nst u3ydeHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHuUs
otBoAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henenio), B 11 kimacce — 34
yaca (1 yac B He/IeJ10).



COJEP)XAHME OBYYEHMUAI.
10 KJTIACC.

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponb Ouonoruu B GOpPMHUPOBAHUM COBPEMEHHOW HAyyHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS )KUBOUW MPUPO/IbI (HAOIOACHHE, DKCIIEPUMEHT, OMKMCAHHE,
U3MepeHue, KiaccupuKalus, MOJACTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonp3oBaHWe pa3IMYHBIX METOJOB MpPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiiid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLUHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCc(EepHBI.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, « YPOBHU OpraHU3AIMH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTAB KIETKU. XHUMHUYECKHE OJJIEMEHTBI: MaKpOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OeTKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
He3aMeHrnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETIKOB.

depmentsl — Ouonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHoct. KodepmenTtsl. BuramuHsbl.
OTnunuus pepMEHTOB OT HEOPTAHUYECKUX KaTaJIUu3aTOPOB.



VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U JAe30KCHpHO03a),
aucaxapunpl - (caxaposa, JaKTo3a) M IMojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
1eJUI0I03a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, Qocomunuabl, crepouabl. [UapoPuIbHO-
ruapodobHbie  cBoicTBa. buonornueckue Qynkumu nunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeoruaer — MOHOMEpEI
HyKkJIenHOBBIX KucnoT. Ctpoenne u gpynkuuu JJHK. Ctpoenne nu ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuM.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOIEUCTBUSA
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak menoctHas »xuBas cuctema. OOmMe TMNPU3HAKU KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuoruyeckas. OcoOeHHOCTH
CTPOEHMsI MpOKapuoTHUecKol kieTku. Knetounas crenka Oaxrtepuil. CTpoeHue
DYKapUOTUYECKOM KIETKU. (OCHOBHBIE OTJIMYMSA PACTUTEIBHOHN, XUBOTHOW M
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, MITMKOKAJIMKC, UX
¢bynkuuu. [Inazmatnueckas meMOpana, e€ cBolicTBa U pyHkuuu. [{uTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranHounbl kietku: OIIC, ammapar ['ombmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUBI.
[Ipoucxoxaenrne MUTOXOHIApUN u TuiacTua. Buael mmactua. HememOpaHHbIe
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIETOYHBIH UEHTP, IIEHTPUOJHU, PECHUYKH,
KryTUKU. QyHKIMKA OPraHOU/I0B KJIIETKU. BrirroueHus.

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue sjpa: sjaepHas 000youKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JleMoHCTpaUm:

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

Hunarpammbr:  «PacnpeneneHue XMMHAYECKUX JJEMEHTOB B HEXKHUBOWU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckas Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIeKYJIbl BOJIbI», «buocunTes 6enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue ¢pepmentay, «Hykmennossie kuciotel. JJHK», «CTpoeHne MOJIEKYIIbI
AT®y», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHE NPOKAPHUOTUYECKON KIETKNY,
«CtpoeHue sipa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpyJIOBaHUE HJisi MPOBEICHUSA
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopnas pabora Ne 2. «M3ydeHue CTpOCHHS KJIETOK paCTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOTpENapaTax W HUX
OTHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK MeTa00JIU3M. ACCUMUIIAIMS (TUTACTUYECKUN OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKHil OOMEH) — JIBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiidt. Pons ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTL (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A IS KUZHU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (P)OTOCUHTE3 U CIOCOOBI TOBBIIICHUST €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUeHHEe XEeMOCHHTE3a s
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTKe. PacriernsieHue BENIECTB, BBIJICJICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl HHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKuUCIEHHE, WA KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBanue. OddeKkTUBHOCTD
HHEPIreTUICCKOro OOMEHa.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wHbopmarus u JIHK.
Peanuzanmsi reHetudeckoil mHpopmanuu B KiIeTke. ['€HETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsiuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OCOOEHHOCTU CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyaurens CITM/a.
OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pactpocTpaHeHUs] BUPYCHBIX 3a00JICBaHMUIA.

JlemoHcTpanum:

IToptpetsr: H. K. Konsuos, /1. 1. Banoscknii, K. A. Tumupsses.



Tabmuubl U cxembl: «Tunel nutanusy, «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xiopormiacty, «®Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuii Koy,
«Bupyco», «bakrepuodarn», «Crtpoenne u xu3HeHHbIN 1uki Bupyca CIIN/a,
oakTepuodaray, «Permmkarms JTHK.

ObopynoBanue: moaenu-anuukanmu «Yasoenue [IHK u tpanckpummmsy,
«buocunTes 6enkay, «CTpoeHne KICTKN», MoAelb cTpykTypsl JIHK.

Tema 5. PazMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KreTouHplii MK, WU JKU3HEHHBIM NWKI KIeTku. MHTepdaza u MuTos.
[Ipoueccel, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouHbIi W TalUIOMJIHBIA  XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOXKEHHUS W  HWHAUBUIYAIBHOTO  PAa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MpOUCXOAAIINE HA
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U moyioBoe. Buapl Oecrnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Ipoueccel, mpoucxoasiyue Ha CTaAUSAX MENo3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYECKUd CMBICT U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sIMYHUKU. OOpa3oBaHWE U Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u]l, SHUIEKIIeTKa) — CIEepPMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHUsl SUIEKIETOK M crepMaro3ouioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TO3BOHOYHBIX YKHUBOTHBIX:
npobOnenue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pa3ButHe. TuMb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMmoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IBETKOBOTO PACTECHHS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuipt 1 cxembl: «DopMbl pasMHOXKEHHUS OPraHu3MoBy», «/[BoitHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE



pactenuit», «Jlenenune kuetku Oakrepuit», «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin, «Pemnmukanus [IHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
4enoBeka», «OCHOBHBIE CTA/IMM OHTOTEHE3a.

Ob6opynoBanue: MHKPOCKOTI, MHKPOITPENApaThI «CriepMaTo30uabl
MJICKOITATAIOWIETOY, «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MarHuTHAas MOJEJb-alIuIMKanus «JleieHue KIETKW», MOJEINb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus renetuku. Pons nuurosiorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETHUKU. BKiIam pocCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHeTHYeCKUil). (OCHOBHBIE TI'€HETHYECKUE
noHsATUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJNb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpa3usi THUOPUIOB TEPBOTO
nokoyieHus. IIpaBuino JQOMUHMpOBaHMS. 3aKOH PpACHICIJICHHUS IPHU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUSI.
AHann3upytolee cKkpeumpanue. Mcnoap30BaHne aHATM3UPYIOLIET0 CKPEIBaHUs
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO FeHOB. Hapymenne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKne KapThl.

['enetnka mosa. XpoMOCOMHOE OMNpEACC€HUE MoJia. AyTOCOMBI U TOJIOBBIC
XpoMocOoMbl. ['omMorameTrHsle M TreTeporaMeTHbie OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYUBOCTH. XapaKTepuCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuanoHHbIN psifi M BapualliOHHAsl KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, HU3MEHUUBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 U TOJIOBOW TMpolecc — OCHOBa KOMOWHATHBHOU



U3MEHUYMBOCTU. MyTalmoHHasi u3BMeHUYUBOCTh. Kiaccudukainus MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, FeHOMHbIE. HacToTa ¥ mpuunHbl MyTaluii. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEIOBEIN, IMTOTCHETUYCCKIM, OMOXMMUYECKHM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OnpeiesICHHE TEHOTHIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHKUE, B TOM YHUCIIE€ C MOMOIIbIO
[T111P-anamm3a. HacmencTtBenHbie 3a00JIcBaHHS 4YEIIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuu. CTBOJOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u  cxeMmbl:  «MOHOTMOPUAHOE  CKpElIMBaHUE U €ro
[UTOTE€HETUYECKasi OCHOBa», «3aKOH pACIIEIUICHHs] M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JurubpuaHoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBEI JTUTUOPUIHOTO CKPEIIMBAHUSD, «Meiiosy,
«BzauMopeiicTBie aUIeNIbHBIX T€HOB», «l'@HeTHMYeCKue KapThl PpPaCTCHUH,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTuka moJiay, «3aKOHOMEPHOCTH HacjeJI0BaHus,
CUEIJIEHHOTO ¢ TmosoM», «KapuoTuIbl YeloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanume pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmImkanuu «MoOHOTHOPUAHOE CKpEIIMBAHUE,
«Hemonmnoe momunupoBanue», «Jurubpumnoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII U MHKporpenapar «J[posodwmra» (HOopma, MyTaruu
(GhopMBI KPBUIBEB U OKpPACKH Tena), repobapuii «I'opox moceBHOW.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pab6ora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUAHOTO U
JUTUOPUIHOTO CKpEUIMBaHUs y AP030( ikl Ha TOTOBBIX MUKpOTpEnapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoauUKalIMOHHOW WU3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y JIpo30(Hiibl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktnueckas pabora Ne 2. «CocraBieHHEe W aHAIW3 POJIOCIOBHBIX
YEJI0BEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.



Cenekuusa Kak HayKa M IMPOIECC. 3aPOKIACHUE CEIEKIUU U JOMECTUKAIUA.
Yuenne H. . BaBunoBa o0 1eHTpaXx NPOMCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NPOUCXOXKAECHUSA JOMAIIHUX KUBOTHBIX. COpT,
MOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeleKINHA. MaccoBbIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKUMU pPACTEHH M KUBOTHBIX. OLEHKa 3KcTepbepa. bIM3KopoaCcTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHusA. CKpelMBaHWE YHCTHIX JIMHUH.
['eteposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOpPUIUHT.
OtpanénHas rtuOpuau3anusa M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 H
MOJyYEHUE TOJUIUIONAO0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, MXWUBOTHBIX U
MHUKPOOPIaHU3MOB.

bHOTEXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3nanuss pexomOuHanTHOM JIHK wu TpaHcrenHsix opranunsmoB. Kietounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTECHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE U OTHYECKHE  IPOOJIEMBI. I'MO -  reHeTHYECKH
MOIU(DUITUPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabnuipel U cxeMbl: Kapta «lIeHTphl MPOUCXOXKICHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «llopoapl roMamHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanéunas rudpuauzamnusy, «Padotsl akanemuka M. @. MIBaHnoBay,
«Ilomummongus», «OOBEKTHI OHOTEXHOJOTHN», «KileTouHble KyabTypbl W
KJIOHUpOBaHUEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHHe: MYJISDKH TUIOJ0B U KOPHEIIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuit «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABl M JOCTHXKEHUSI CENEKI[MU pPACTEHUUA U
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIaOOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILICHTPA)».

11 KJIACC.

Tema 1. DBoIOIIHOHHAA OMOJIOTHS.

[IpennochIkKi BO3HUKHOBEHHUSI DBOJIIOIMOHHOW TEOPUHM. IBOJOLIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerenbcTBa d3BOJIONMM. IlajJeoHTOJIOTHYECKHE: ITOCIIEIOBATEILHOCTD
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTHYECKOW JICTONMHMCH, TEePEXOHbIe (POPMBI.
buoreorpadguyeckue: cxocTBo U paziuune GayH u GJop MaTEpPUKOB U OCTPOBOB.



DOMOpHOJIOTHYECKHE: CXOJACTBA M PAa3IUuus SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyAUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel y Bcex
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIIHME CHUIIBI 3BOJIONUH BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs W3MEHUYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBuxyue cuibl ((pakTopbl) 3BOJIOLMHM BUJIOB B Hpupoje. MyTallMOHHBIN
IpoLEecC M KOMOMHATHBHAas M3MEHUYUBOCTH. [lOMyNIMOHHBIE BOJHBI U JApeild
reHoB. M30isnmst 1 Murpanusi.

EctecTBeHHbIil 0TOOp — HampaBigoommii Qakrtop >BodOIUUA. DOpPMBI
€CTECTBEHHOT'0 0TOOpa.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boironuu. llpumepst
PUCIIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOATANITAIIIH.

Bun wu  BugooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (OpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakpoaBonorusi. PopMbl  IBONIONUU:  (pUIIeTUYECKas, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoeHne OT HecleUUaaTu3upOBaHHbBIX MpenakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarus.

JdeMoHCTpaUu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBep1ios.

Tabmuip! u cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiiey», «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbOBl  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrOo0Opa3ue COpTOB PacTEHUID,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Tonynmsaumm»,  «MyTanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uamoamantaumm», «OO0mas aereHepauus,
«/IBmwxymme cuibl sBomonuny, «Kapra-cxema wapupyrta nyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrocoOJIEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BAHHE .

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOAOB M CeMsiH, Koyuiekuusi «[Ipumepsl 3alIUTHBIX NPUCIOCOOJICHUH y
AKUBOTHBIX», MOJeNb «OCHOBHbBIE HAIPaBICHUS HBOJIOLUN», O0BEMHAST MOJETH
«CTpOo€eHrE rOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmwupa, KoJuleKius «DOpMBI COXpaHHOCTU
UCKOINIAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammuukanus «llepekpécr



XpOMOCOM», BIaxHbIe TpenapaTbl «Pa3Butne Hacexkomoro», «Pa3Butue
JATYIIKW»Y, MUKponpenapat «Jpo3oduna» (HopMa, myTanuu GOpMbI KpbUILEB U
OKpacKH Tena).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopuass pa6ota Ne 1. «CpaBHeHue BHUAOB MO MOP(OIOTHUUESCKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onmcanue MpucrnocoO0ICHHOCTH OpraHU3Ma |
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HaydHble rumnortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emJiie: abuoreHe3 M MaHCIEepMUs. XUMUYecKas
HBOJIIOLIUA. AOUOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIOIMH. HadanbHbIe 3TaIbl
ouonornyeckor sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME INPOTOKJIETKU. IIepBble KIETKH M KX 3BOJIIOLUS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3paMm W nepuonaM. Karapxeil. Apxelckas u
npotepo3oiickas Hpbl. llaneo3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOITOTN€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX mporieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOIO U JKUBOTHOIO MHUpa. ApoMOpdo3bl y pacTeHUNl H
KUBOTHBIX. [losiBIIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOIouHd. OCHOBHBIE
CUCTEMATUYECKUE IPyIIIBI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHU o
IIPOUCXOXKJIEHUN YeloBeKka. Meroasl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pasnnyus 4esroBeKa U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHNE YeJIOBEKa.

JBwxymme  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJICHUE OPYAUH Tpyda, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBU SBOJIOLMHU YEJIOBEKA: aBCTpAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxomsaumi, YenoBek HeaHIEpPTAIbCKUM, YenoBek
pasyMHubiii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAHMS, 00JIacTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IH.

Yenoseueckue pacel. OCHOBHBIE  OONIBIIME  pAchl:  €BPOIEOHMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlIbHASs]),  MOHTOJOUAHAsS
(a3maTtcko-amepukaHckas).  UepTel  MPHUCTIOCOOJIEHHOCTH  MPEACTaBHUTENEH



YEJIOBEYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUA. EMMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JdeMoHCTpanuu:

[Toptpets: ®@. Peman, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmunpl u cxembl: «BosnukHoBeHue CoJIHEUHOW cucTeMbl», «Pa3Buthe
opraHudeckoro Mmupa», «PacturenpHas kieTtka», «KHBOTHasg  KJIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOIO MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa W YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O YeJIOBEKa», «/IpeBHeimme nonw», «JpesHue mogu», «llepsbie
COBPEMEHHBIE JII0N», «HemoBeYeCKrue pacs».

O6opynoBanue:  mymsku — «lIpoucxoxnenne — denoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTaliblla, KPOMAHbOHIA), CIICTIKA WIH
U300pKEHUS] KAMEHHBIX OpYJIud TEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyommna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KOUIeKIus «DopMbl
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUID.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTATKOB PACTEHHUU U
YKUBOTHBIX B KOJUICKLIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYECKOro Mupa Ha 3emsie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aa4ud ¥ pa3Jeibl 3KOJIOTHH. MeTObl HKOJIOTMYECKUX
UCCJIETOBAHMN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Krnaccudukarmusi 3KoJOTHUYECKHX (HaKTOPOB:
abuoTHueckue, OHOTHYECKHME W aHTponoreHHble. JlelWcTBHE HKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAU3M.
[Ipucnocobnenusi  OpraHu3MOB K  JIEWCTBUIO  aOMOTUYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buornueckue (bakTopHI. Bubr OMOTUYECKUX B3aUMO/ICICTBUM:
KOHKYPEHIUSI, XUIIHUYECTBO, cCUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyallu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEeUTpa3M. 3HaueHWEe OWMOTHYECKUX B3aWMOJCHCTBUN JUIsl CYIIECTBOBAHMS
OpPraHHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU nomyjsund. OCHOBHBIE IOKa3aTENH
NOMYJISIUMU: YHCIEHHOCTh, IIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuKa 4YuCIEHHOCTH MOIYJISILUU U €€ Peryssuusl.



JdeMoHCTpanuu:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30HbI 3emun», «Cpeabl oOUTaHUS
opranuzmoBy», «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TTOMYJIUA UHPY30puu-Ty Penbkny, «[Inuiesbie enm.

JlaGopaTopHble U NpaKkTHYeCKUE PA0OTHI:

JlabopaTtopnas padota Ne 3. «Mopdonoruaeckue 0COOCHHOCTH PACTCHUH U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BrnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSIIUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1miecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (muieBas). Bunpbi-nomunantel. CBsi3u B
ouoneHose.

Okonoruueckue cuctembl (3xocucreMsl). llonsarue o0 »skocucreme u
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOIYICHTHI,
KOHCYMEHTHI, penylieHThl. KpyroBOpOT BEIMIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (muILEBbIE) YPOBHU »HKOCUCTeMBbI. [lMileBble LENMW W CETH.
OCHOBHBIE TIOKa3aTeNM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHUSA. IKOJOTHYECKHE
nupamMubl: TMPOAYKUHWH, YHCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCUCTEM:
YCTOWYHBOCTD, CAMOpPETYJISIHUs, pazButue. CyKieccus.

[TpuponHble SKOCHCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCUCTEMA XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycTroiunBocTH 3KocucTeM. CoxpaHEeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
rnmobanpHON JKOocHCTeMBbl. [lMHammuueckoe paBHOBecHMe W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOT€OXUMHYECKHE LUKIIBI 3JIEMEHTOB (yTiepo/a,
azota). 30HAIBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUs B Ouocdepe.
['11oGaabHbIC YKOJIOTHYSCKUE TTPOOIICMEL.

CocyuiecTBoBaHUE IPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
O61ropa3zHooOpa3us Kak OCHOBa ycToW4dnBocTU O6uochepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOIHBIMH pecypcaMHd M WX UCIOJb30BaHUE. JlocTmxeHUs
OMOJIOTHH U OXpaHa MPUPOIBI.



JdeMoHCTpanuu:

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

Tabmunpl u cxemsl: «llumeBsle nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coobuecTBay, «llenu nuraHus», «IKOJIOTHMUECKas NHUPaAMHUAAY,
«buocdepa u yenoek», «IKOCUCTEMA MIUPOKOIMCTBEHHOTO Jeca», « IKOCUCTEMA
XBOlHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «llpumepHsie
AHTPONIOTEHHBIC  BO3JECUCTBUA HAa NOPUPOLY», «BaxkHeWlmMne HCTOYHUKHU
3arpsi3HEHHs BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BaxkHeHIIas cOCTaBISAOIIAs
ouocdeps», «Paktopbl Aerpaganuu mousy, «llapaukoBsiit 3pdexT», «DakTophl
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsn,
«Pacnipoctpanenue ku3HH B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «Kpyropopor azota B Ipupoae».

OobopynoBanue: Mojenb-anmnKanus «TunuuHele OMOLEHO3b», TepObapuit
«PacturenbHble coob1IecTBa», Kouekunn «buonenos», «Bpeaurenn BaxHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapud U KOJUIEKIIMM pAcTeHUH W
JKUBOTHBIX, IPUHALJICKAIINE K Pa3HBIM 3KOJOTMYECKHM TIPYIIIAM OJHOTO BH[A,
Kpacnas knura Poccuiickoii ®enepaunu, u300pa)keHHs] OXpaHAEMbIX BHJOB
pPaCTEeHUN U )KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOT'MX HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHMUA.

Cornmacho ®I'OC COO, ycraHaBiauBaiTCS TpeOOBaHUS K pe3ysbTaTam
OCBOCHMSI  OOyYarOINIMMUCS MporpaMM  cpeaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI.

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA mpeaMera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHNE OOYyYaIOIMMUCS POCCUICKON
IpaXXJaHCKOM MJAEHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/ICNICHNUI0, Hajdu4he MOTHUBalUM K OOy4YeHHI0  OHOJIOTHH,
[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAAUIUN pPa3BUTHS OHOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh M CIIOCOOHOCTh 00YyYaroluxcsi pyKOBOJACTBOBAThCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUSI, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULMM JIMYHOCTH, M[ATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY WM IIPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, Opupoae U
OKpYXaroUIen cpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS YyueOHoro mnpenMera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOITUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TMO3HABATENbHBIX 3a/1ay, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNIATh COOCTBEHHYIO TMO3MIIMI0 IO OTHONICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOIO BBINOJIHEHUSA
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIHLHOIO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU IPaXXJaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBAa OTBETCTBEHHOCTH IIEpEN]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHMUMAHUS 3HAUYCHHS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yoexkIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammte OTedecTBa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPHUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHKUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;



5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMAaHUE W peaju3alus 370pOBOTO U 0e30MacHoro obpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUIl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pETyJsipHas Qunyeckas
aKTUBHOCTbH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE 1EHHOCTU MPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUs
QJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cepaM NnpodhecCHOHAIBHON ACSITEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAylied mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUUECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOAE KAaK HCTOYHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKOW KYJIBTYphl: MPHUOOPETECHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYIKaIOIIEH CPEIbI;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NpPU HU3YYEHUH OHOJIOTUU
3HaHUS M YyMEHUS TPU pEHIeHUU TMNpPOoOJeM, CBSI3aHHBIX C paIlMOHATbHBIM
MPUPOJIOTNIONIB30BaHUEM  (COOJIOJICHHE  TpaBW  TOBEJACHUS B TMPHUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIIMX BpPEH  OKPYKAIOIIEH
MPUPOJIHON Ccpejlie, YMEHHE IPOTHO3UPOBATh HEOJAroNnpUsITHBIE IKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU



MPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKOMN NEATEIbHOCTH IKOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JMajore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOWM M YHUTATENIbCKOM KYJBTYpbl KakK CpEJICTBA
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHUMAaHUE CcrhenuPuKkun OWOJIOTUM Kak HAyKH, OCO3HaHUS €€ pOoJau B
(GOpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaKk O €IUHCTBE IPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpodieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MTyTeH BBIXOJAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
oOecrieyeHusi Mmepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OUOJOTMYECKUX 3HAHUA B LEIIX
NOBBIIICHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPyEMO
IpU U3y4eHUH OUOJIOTUH;

NOHUMAaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IOJy4aeMble 3HAaHUS [UIs aHalmuM3a W
OOBSICHEHMSI SIBICHUIM OKpPYKAlOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4YHbIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJY4YEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHUS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUU MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATBI.

MeTtanpenMeTHble pe3yJbTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSI 00YUaOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE TMOHITHS, OTpaKarollue



OCIOCTHOCTD HaquOﬁ KapTUHbI MHpPA H CHGHI/I(l)I/IKy MCTOJOB IIO3HAHMHA,
HCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAYKaX (BGHIGCTBO, OQHCPIHU:A, ABJICHUC, ITPOLCCC,
CHCTCMaA, HaquLIﬁ (1)3.KT, IIPUHOUII, TUIIOTE3a, 3dKOHOMCPHOCTDL, 3aKOH, TCOPHA,
HCCICOAOBAHUC, H3.6J'II-0I[GHI/IC, HU3MCPCHHC, OKCIICPUMCHT u J:prmx),
YHUBCPCAJILHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHEIC,

PETyJISTUBHBIE), o0ecrneunBaroIIne dbopMupoBanue (GyHKIIMOHATHHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaroIIMUXCsA, CIOCOOHOCTh
o0yyaromuxcs UCIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWSI W yHUBEpPCAIbHBIC ydYeOHbIC JICWCTBHS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

MeranpenMeTHbIe pe3yJIbTaTbl OCBOCHHS IIPOTPaMMBl CPETHEro OOIIEero
0o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbLHBIMHU
NeCTBUSAMM:

1) 6a30BbIe JOrMUYecKue AeiiCTBHUSA:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpOBaTh  IMpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpPaBHEHMUS, Ki1acCupUKaIiU, 000OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSIMM);

OMpEeNeNATh LeMu ACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl OObSICHEHUS (PAKTOB M SIBICHUN
YKUBOM MIPUPOLBI;

CTPOUTb JIOTMYECKUE PaCCyX JCHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpHBAECMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSATh CXEMHO-MO/ICIbHbIC CpeacTBa TSt MpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a
TaK)ke  MPOTUBOPEYMH  pa3sHOTO  poja, BBIABICHHBIX B  Pa3IUYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,

KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEAbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:



BJIQJICTh HaBBIKAMU YY€OHO-UCCIICIOBATENbCKON U MMPOCKTHON JESTEIIEHOCTH,
HaBbIKAMHU  paspelieHuss mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEUICHHS MPAKTUICCKUX 3a/1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

UCIIONIb30BaTh PAa3jMYHbIE BHUABI JACSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro HWHTEepIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YI€OHBIX U COI[MAIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIM TUI MBIIUICHHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOU
NESATEIIbHOCTH U JKU3HEHHBIX CUTYaIUIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIIBUTaTh TUNOTE3Yy €€ pEeLICHUs, HAXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP:K/ICHUH, 33/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHHS 3a7auyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOCa CPEeICTB U CIIOCOOOB
NEeNCcTBUS B MPO(PECCUOHANBHYIO CPENy;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO0 00jacTu
KHU3HECITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEW, MpeJiaraTb OpUTrHHAJIbHbBIE MOAXOMbl U PEIICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4EOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKMX CIOBapsAx U
CIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpPOBATh
UHGOPMAITUIO PA3IUIHBIX BUIOB U (DOPM MPEICTABICHUS, KPUTUISCKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3UYHBIE METOMABI MPHU MOUCKE U
otbope Ouosornueckoi MHMOpMaLUKM, HEOOXOIUMOM JJIsi BBITIOJIHEHUS YU4E€OHBIX
3amad;

npuoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHMUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMy  TpEACTaBICHUS
Oouonoruueckoi MHGopMauu (cxemsl, rpaduKy, AMArPAMMBbI, TaOIHIIbI, PUCYHKH
H Ipyroe);



UCIIOJIb30BaTh HAy4HbIM A3BIK B KayecTBE CpeAcTBa Mpu paboTe C
Ovonornyeckod HHPOpMaLME: MPUMEHATh XUMHYECKue, (Qusnyeckue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (OpPMYJIbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HArJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HaBaHWS W 3aMUTHl  WH)OpMAaIuH,
uHGOPMaIMOHHON 06€30MaCHOCTU JTUYHOCTH.

OBJiaieHne yHHBEPCAIbHBIMI KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o01enue:

OCYILIECTBIJISITh KOMMYHHUKAIIMKM BO BCeX c(hepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAQJIOTE€ WJIM JMCKYCCHUHU MO CYIIECTBY OOCYXIaeMol TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJICHHS OTHOCUTEIBHO BBINIOJIHEHUS MpeasiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COMIACOBAHHOCTH IMO3UIMN APYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CHUTYaIlui,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IUYHBIMHU CIIOCOOAMU OOIIEHUSI U B3aUMOJICUCTBUS, TOHUMATh
HaMEpPEHUS IPYTUX JIIOJEH, MPOSBIISITh YBAXKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
SA3BIKOBBIX CPEJACTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHIWBUAYAJIBHOU
paboThI U pelIeHUU OMOIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpPUHUMATh I1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH W
KOOPJAWMHUPOBATH JEUCTBUA IO €€ OCTHKEHUIO: COCTABIATH IUIAH JIEHCTBUM,
pacmpenensaTh poJid C Y4€TOM MHEHHMM YYacTHUKOB, OOCYXJaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KAXKIOTO yYaCTHHMKA KOMAaHIbI B
OOIIUIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OLECHUBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYWIECTBJISITh TMTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PAa3JIMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PEryJSITUBHBIMHU AeHCTBUSIMM:

1) camoopranuszanms:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS MpoOJieM M UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbI0 OKPYKAOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
poOJIeMBbI, CTaBUTh U (DOPMYIHMPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO ~ COCTAaBJSITh IUIAH pEIIEHUS TpoOJieMbl € y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMH B
pa3HbIX 00JAaCTSIX 3HAHWM, TMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JIESITECIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBbHON  peQuieKCMM Kak  OCO3HaHHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3YyJbTAaTOB M
OCHOBAHHM, MCIOJb30BaTh MPUEMBI peQUICKCUU [JI OIEHKU CUTYalluH, BhIOOpa
BEPHOT'O PEILECHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KECHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYrMX MpH aHaIU3€ PE3yIbTaTOB
JEATEIIbHOCTH;

3) npuHATHE ce0S U APYTUX:

PUHUMATh ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JAPYTUX MpH aHaIN3e Pe3yIbTaToOB
NesTEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATBI.

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1y yueOHoro npeamera «buosnorus»
Hay4yHbl€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHUIO, MHTEPIPETALMU U
IpeoOpa30BaHUIO0 3HAHUI, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHMS U



IPUMEHEHUIO 3HAHUM B Pa3IMUHBIX y4E€OHBIX CUTyallUsiX, a TAaKKE B PEaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneil. B mporpamme npeameTHble
pe3yJbTaThl IPEACTABIEHBI IO rOJIaM O0yUYEHUSI.

[TpenMeTHbIE pe3yabpTaThl OCBOEHUS ydeOHoro npeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJI OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHUHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJAE POCCUKCKUX H
3apyOeKHBIX Yy4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIHOHATHHON
TPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKPBIBaTh COJAEPKaHHWE OWOJIOTMYECKUX TEPMHHOB M TOHATHUM:
KU3Hb, KJETKa, OpraHu3M, Meraboau3M (OOMEH BELIECTB M IpPEeBpallcHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJsilits), ypOBHEBas OpraHu3alus KUBBIX CHCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OHOJIOTUYECKUE TEOpUM (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOorMa MOJIEKYJISpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKCHUS KyJIbTYpHbIX pacTeHuil H. M. BaBuioBa), onpeaensiTh rpaHULIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BIAJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOIEHUE U
ONMCAHNE KUBBIX CUCTEM, ITPOLIECCOB W SIBJICHHUW, OPraHU3alMs W IPOBEICHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IOJYyUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOPUH M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHW3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJbHOIO PpAa3BUTHS OpraHu3Mma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 340POBBS
OKPYXaIOIUX JIOEH, COOMI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOJIHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHXKEHUI
COBPEMEHHOU ouonoruu  u OMOTEeXHONOTUH  JUIsI  PAlMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHME pellaTh »JJEMEHTAPHbIE T'€HETUYECKUE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHME, CLEIJICHHOE HacJeI0BAaHUE, COCTaBISATH CXEMbI



MOHOTUOPHUIHOTO CKpPEIIMBAaHUs JUIsl Tpe/iCKa3aHus HacJieIOBaHUs MPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE PabOThl, COONIOAATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHHE KPUTHUYECKH OIECHUBAaTh U HWHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTHUECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpeICTBa MAacCOBOM MH(OpPMAIIUH, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 MH(DOPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» e 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJOTHMHU B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPa U HAy4HOI'O MHPOBO33PEHHUS, O BKIIAJE POCCUICKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Ye€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJOTMYECKUX TEPMHHOB M TIOHATHM:
BU/JI, TONYJIALHUS, T€HO(OHA, SBOJIOLMS, ABMKYIIUE CUIIBI ((PAKTOPHI) SBOJIIOLMUH,
MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHII000pa30BaHME, IKOJOTHUYECKHE (DAKTOPHI,
IKOCHCTEMa, TMPOMAYIEHThI, KOHCYMEHTBI, pEAYyLEHThl, LeNu MHUTaHu,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHHE WH3/1araTh OHOJOTMYEeCKHe TeopuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIlpaBiICHUN U
nyTeit sBomoruu A. H. CeseprioBa, yuenuss o 6uochepe B. . Bepuanckoro),
OTIPEIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOIaMH HAYYHOTO TMMO3HAHUS B OMOJIOTHU: HAOMIOICHNE U
OTNMCaHWE >KUBBIX CHUCTEM, TPOIIECCOB W SBIICHWH, OpraHU3allvis W TMPOBEICHHUE
OMONIOTHMYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHHUEC
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYHMHAMU, OOBSICHEHHE TOTYyUYECHHBIX
pE3yNbTAaTOB, MCIOJIB30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYUEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIC MPHU3HAKA CTPOCHHS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeoeHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTMUECKUX (HAaKTOPOB Ha OPraHU3MbI, IEpeHoca
BEUIECTB U TIOTOKAa B3HEPTUM B DKOCHUCTEMAaX, AHTPONOTCHHBIX H3MEHEHUH B



HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXUMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJISl MIPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIIUX JIIO/IeH, COOIIOIEHUSI HOPM IPaMOTHOTO MOBEJACHUS B OKPYKAIOIICH
IPUPOJIHON cpenie, MOHUMAHHE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PalliOHATEHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE PEeIaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMbI
MepeHoca BEIIECTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHE PabOThI, COONIOAATH
npaBuia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HUHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP’KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBAa MACCOBOM MH(pOPMAIINK, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00AlIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3ULUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHE.

10 KVIACC.
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue (undpoBbIe)
n/ pa3zie/ioB H TeEM Bcer KoHTpoJibH IIpakTHYeck 0BpazoBaTEIBHBIE
n NMporpamMmMsbl 0 ble padoThI ue padoThbl pecype
BUHONOrHS KAK bu6mmoreka [IOK
2 0.5 https://m.edsoo.ru/7f41c
HayKa 297
bu6mmorexa [IOK
/KuBpIe cucTeMEI 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus 293
XuMU4YeCcKui bu6mmoreka [IOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHHE KIIETKU 292
bu6mmorexa [IOK
KusnenesarenbHo 6 https://m.edsoo.ru/7f41c
CTb KJIETKHA 297
Pa3sMmHOXeHHne u
A ——— bu6mmoreka [IOK
Y 5 1 https://m.edsoo.ru/7f41c¢c
pa3BuUTHE 297
OpraHU3MOB ==
Hacnencrsennoct bu6mmoreka [JOK
b 1 U3MEHYHUBOCTH 8 1.5 https://m.edsoo.ru/7f41c
OpTraHM3MOB 292
Ceneknus
o FaHIfII?,MOB bubmuorexa [JOK
P ) 3 https://m.edsoo.ru/7f41c
OCHOBEI 297
OMOTEXHOJIOT MU ==
bu6mmorexa [IOK
PeszepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOB I1O 34 0 4

[TPOTPAMME
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https://m.edsoo.ru/7f41c292
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11 KJIACC.

No HaumenoBan KosnyecTBO 4acoB DJIeKTPOHHBbIE
| He pa3ieyioB U (uu¢poBbie)
1111/ TeMm Bceer KOHTpﬁOJILHLI HpaKT;meCK 0Bpa3z0BaTETBHBIE
nporpamMmb 0 e padoThl He padoThl pecypesi
bubmuoreka [JOK
IBOMFOLKOHHA 9 1 https://m.edsoo.ru/7f41cc
st Ouosorus 74
Bo3s OBE
o H;I:;ITI;;H bubmuorexa [JOK
P 9 0.5 https://m.edsoo.ru/7f41cc
KU3HU Ha
74
3emie
Opranusmel 1 bubnnoreka [JOK
OKpYy’KaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmectBa u bub6mmoreka [IOK
9KOJIOTUYECKUE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
bu6mmoreka [JOK
Peseparoe 2 https://m.edsoo.ru/7f41cc
BpeMs 74
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 23

[NPOTPAMME



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

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUS1
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI.

10 KJIACC.

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

CdopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTHUHBI MUPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oowosoruu; (pyHKIMOHAILHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHUS
KU3HCHHBIX 33124

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMUHOB H
MOHATHIA: KW3Hb, KJIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHHUe SHEPrhH), TOMEOocTa3 (caMoperyJisiius), ypOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHE (PEIPOIYKITHS),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD, POCT M Pa3BUTHE

YMeHnue uznaratb OMOJIOrMUECKUE TEOpUU (KJIETOYHAsi, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MNPOMCXOXKIEHUS KyJIbTYPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHULbl X IPUMEHUMOCTH K
JKUBBIM CUCTEMaM

VYMmenue BJIaACTb MCTOAAaMHU HAY4YHOI'0 TIIO3HAHUA B ouonoruu
(Ha6HIOI[eHI/IC U OIIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHeHHfI;
opraHu3anus n IMPOBECACHHUC OMOJIOrHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THUIIOTEC3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HUCCICAYCEMBbIMH BCIIMYWHAMMU, 00BsACHECHHE MOJIYYCHHBIX PC3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/II\/’I, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOJABI HA OCHOBAHUHU MOJTYYCHHBIX pGSYJ'II)TaTOB)

VYmMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKHW BHPYCOB, KIIETOK
MPOKAPUOT M DJYKAPHOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEHIECTB U
MpeBpallleHls] PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEpPreTH4eckoro  oOMeHa,  XEMOCHWHTe3a, MHUTO3a,  Mehlo3a,
OIUTOIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUSA
opranusma (OHTOT'€He3)

VYMeHme MMPUMCHATH IIOJTYUCHHBIC 3HaHUA JJIsA 00BSICHEHHS
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, U MPUHATHUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsS OKPY>KAIOLIHX JIt0JIeH, COOTI0IEHUS HOPM
rpaMOTHOTO MOBEACHUS B  OKPYXaIMIEH NPUPOJAHON  Cpere;
IIOHMMAaHUC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA ,Z[OCTI/I)KGHI/II\/JI
COBpPEMEHHOM OHOJOTMU U OMOTEXHOJOTHH [UIsi palloOHaIbHOIO
MIPUPOIOTIONIB30BAHUS

YMmenue pemiatb SJICMCHTAPHBIC I'CHCTHYCCKHUC 3aJd4YdM Ha MOHO- H




,Z[I/II‘I/IGpI/Il[Hoe CKpCIIUMBAHUC, CHCINVICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMBbI MOHOFI/I6pI/I,I[HOFO CKpC€UIrMBaHUA JUIA npeacKasaHus
HacCJICOAOBaHHU ITPU3HAKOB Y OPpTaHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmrolaTh TpaBuja TpH padoTe ¢ Y4eOHBIM H JaOOpPaTOPHBIM
o0opyoBaHuEM

10

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEP)KaHUsl, BKIFOYAOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3ianyuHbiX UcTOYHNKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepHAalIbl);
ATUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHMS,

000011asi OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHWHBIN ammapar OHOJIOTUU

11 KIIACC.

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero oopasoBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHH B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs
YKU3HEHHBIX 33]1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJIOTHYECKMX TEPMHHOB U
TOHSATUNA: BUJI, TOMYJSAIUS, TeHOMOH, SBOJIIONHUS, ABUKYIIUE CHIIBI

(paxtopsr) IBOJIIOLINH, IPUCIOCOOTEHHOCTh OpPraHHU3MOB,
BH1000pa3oBaHMme, DKOJIOTHYECKHE (bakTopHI, DKOCHCTEMA,
NPOAYLEHTbI,  KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHus,

9KOJIOTHYECKas MUpaMKIa, OMOTeoIieH03, brnocdepa

YMenue uznaratb OMOJIOTHYECKHE TEOPUH (IBONIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYecKas  TEOpUs  OBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apogeimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nmyrtei spomonuu A.H. CeBepriosa, yueHus o
ouochepe B.M. Bepnaackoro), ompenensitb  IpaHUIBl  HX
MPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMU HAy4YHOTO TO3HAaHHWA B OWOJIIOTHU
(HabOmroleHNe W OIMCAaHUE S>KUBBIX CHCTEM, IPOIECCOB U SIBJICHUM;
OpraHmM3alys W TMpOBeJeHHE OHMOJOTHMYECKOTO  OIKCIIEPUMEHTA,
BBIBIDKCHHWE  TUIIOTE3bl;  BBIABICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BEIMYMHAMH, OOBSICHCHHE TIOTYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH TOJYUYEHHBIX PE3YJIHTaTOB)

VYMmenune BBIACIIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA




OMOJIOTUYECKNX OOBEKTOB: BHUJOB, TOMYJSIIHHA, TPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0CcOOEHHOCTH IPOIIECCOB HACJIC/ICTBEHHOM W3MEHUYUBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA000Pa30BaHUS, IPHCIIOCOOICHHOCTH
OpPraHHU3MOB, JIEHCTBUSI HIKOJOTHMYECKUX (HPAKTOPOB HA OPTraHU3MBI,
MepeHoca BEIIeCTB U IMOTOKA YHEPTHU B SKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTa BEUIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue OpUMEHSTh TOJy4YeHHble 3HaHWS I OOBSICHEHHUSA
OMOJIOTUYECKHX TMPOIECCOB U SBJICHHA, ISl MPUHATHS MPAKTHICCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 3710POBbsI U 3710POBbsI OKPY>KAIOIIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO TIOBEJIEHUS B  OKpY’Kalolllell MPUPOAHON  cpeje;
TMOHUMAaHUE HEO00X0IMMOCTH HCIIO0JIb30BaHUS JIOCTHKECHHIM
COBPEMEHHOM OMOJIOTHH JJIsl PALIMOHAIIBHOTO PUPOIOTIONH30BAHUS

VYMmenue peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATHb
CXCEMBI IICPCHOCA BCIICCTB U S9HCPIMH B 9KOCUCTEMAX (HGHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpPAaTOpHbIE M MpPAKTUYeCKue pabdoTshl,
coOmogate mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM
o0opyI0BaHHEM

YMeHHe KpUTHUYECKH OLEHHMBATh U WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTMYECKOT0 COJEPKaHUs, BKIIOYAIOIIYIO IICEB/IOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, Hay4yHO-TIOMyJIsIpHBIE MaTepUabl);
paccmarpuBath rJ100anbHbIe 9KOJIOTHYECKHE po0GIIEMbI
COBPEMEHHOCTH, (pOPMUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
0000111251 6MOJIOTHYECKy0 HHPOPMAIIHIO U3 HECKOJBKUX MCTOUYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHITUIHBIN amnmnapaT OHOJIOTUH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS.

10 KJIACC.

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

buonorus kak Hayka

1.1

1.2

buonmoruss — Hayka o xuBOM mpupone. Ponp Ouonmormu B (opMupoBaHHU
COBPEMEHHOW Hay4yHOH KapTHHbI MUpa. CucTemMa OMOJI0rMYeCKUX HayK

MeToapl 10o3HaHUS KUBOW HMPHUPOAbI (HAONIOAEHHE, DKCIEPUMEHT, OIHCAHUE,
U3MepeHue, KiaccupuKaluus, MOJCIUPOBAaHHE, CTaTUCTHYECKas oO0paboTka
JTAHHBIX )

JKuBBIe cCTEMBI U BX OopraHnusanunsa

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

VYpoBHM OpraHu3alMu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUYECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUMH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MUKpO371eMeHThl. Boga u  mMuHepanpHble BemiectBa. DOyHKIMM BOJbI U
MUHEPAIBHBIX BEIIECTB B KiIeTKe. [lomep:kaHnue 0CMOTHYECKOTO Oamanca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYphl O€IKOBOIH MOJIEKYIbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYeckue cBoicTBa OenkoB. buonmornyeckue
(GyHKIMN OEIKOB.

®epMeHTHl — Onosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIM
HeHTp, cyOctpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. Otnuuuns
(epMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aToOpOB

3.3
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3.5

3.6

VYrneBoabl: MOHOcaxapuabl (TIHOKO3a, prudo3a U Ae30KCUpub03a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTEH, IeJUII0JI03a).
buonoruueckue GyHKIMU YTIEBOJOB.

Jlunuael:  Tpurnuuepuasl,  crepounsl,  ¢ochomunuasl.  I'mapodunbHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkmuu JaunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK MCTOYHUKOB SHEPTUU

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuu PHK. ATO:
CTpoeHue U (PyHKIMU

[MuTonorus — Hayka o kietke. Knerounas reopus. MeToapl H3y4eHHsI KIIETOK
Krnerka kak nenoctHas >xuBasi cucreMa. OOuIMe NMpU3HAKU KIETOK: 3aMKHYTast
HapyxHast mMemOpana, monekynsl JJHK kak renerndeckuii ammapar, cucreMma
cUHTe3a Oenka

3.7

Tunsl kIeTok: sykapuoTuyeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
MpokKapuoTHueckoi  kierku. Kierounas creHka Oakrtepuil.  CrTpoeHue
AYKAPUOTHYECKOM KJIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIBbHOM, >KMBOTHOM H
I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAasl CTEHKAa, TJIMKOKAIMKC, HX




3.9

¢ynkuun. [lnazmarudeckas memOpana, e€ coiicTBa U pynkimu. L{utonnaszma u eé
opranouapl. OgHOMEMOpaHHBIE OPTAHOMBI KJIETKU: SHIOIUIA3MAaTHYECKasl CETh
(OIIC), ammapat I'osnbmxu, ausocombl. IlonmyaBTOHOMHBIE OpraHOWABI KIIETKH:
MHUTOXOHJPUH, IUIaCTUABL. lIpoMCXOXKIeHHEe MHUTOXOHIAPUA W IUIacTuA. Buipl
wiactu. HememOpaHHbIE OpraHOHMIbl KIETKH: PUOOCOMBI, KJIETOUHBIA LIEHT,
PECHHYKH, XKTyTUKH. DYHKIIMK OpPraHOMI0B KIEeTKH. BritoueHuns

SAnpo — perynaropubiii neHTp KieTku. CTpoeHue sapa: sifepHas 000JouKa,
KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILIKO. XpPOMOCOMBI

3.10

4.1

TpaHcnopT BeIIecTB B KIETKE

JKu3HenesITenbHOCTh KIETKH

OOMmeH BemiecTB, WM METa00Jdu3M. AccUMUIIANUS (TUIACTUYECKHH OOMEH) H
TUCCUMIJISALUS (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI E€JIMHOTO Ipoliecca
MeTabonu3Ma. Tunsl oOMeHa BEHIECTB: aBTOTPO(MHBIN U rerepoTpodHsblid. Posb
(dbepMeHTOB B 0OMEHE BEIIECTB U IPEBPAIICHHH YHEPTUHU B KIICTKE

4.2

4.3

dorocunTe3. CBeToBas U TeMHOBas Gaszbl porocuHTe3a. Peaknuu dorocuHTe3a.
DddexktuBHOCTL (hoTOCHMHTE3a. 3HaYeHUE (POTOCHUHTE3a IS KU3HHU Ha 3emiie.
Brusiaue ycioBuii cpenbl Ha (POTOCHHTE3 UM CIOCOOBI TOBBIMICHUS €TO
MPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UPYIONHe OaKTepuu. 3HAYCHHE XEMOCHHTE3a IS
JKM3HH Ha 3eMiIe

OHepreTnyeckuii oOMeH B KIeTKe. PacliemnyieHue BeLIeCTB, BbIIEIEHUE U
aKKyMYyJINPDOBaHME OHHEPrMM B KIETKE. OTambl JHEPreTHUYecKOro oOMeHa.
I'mukomus. bpoxenue u ero Buasl. KucioponHoe OKHUCIIEHHE, WIM KJIETOYHOE
nbixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOTO0 0OMEHA

4.4

Peakniun matpuuHoro cuntesa. ['enerndeckas nnpopmanus u JJTHK. Peanuzanuus
reHeTnyeckol uHpopmanuu B kieTke. ['eHeTHMuecKuit KOJ U €ero CBOMCTBA.
Tpanckpunuus — marpuunslii cuHte3 PHK. Tpancnsanus — O6uocunTte3 Oenka.
KoaupoBanue amuHokuciaot. Ponbs pubocom B OuocuHTese Oenka

4.5

Heknerounsle ¢opmbl xu3HU — BHUpychl. Mcropust oTkpeitust Bupycos (.U.
VBanoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIIbHOCTH BUPYCOB.
bakrepnodarn. bonesHm pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonedpumnura genoseka (BMY) — Bo3dyaurtens CIIN/da.
[Ipodunaktrka pacnpocTpaHeHHs] BUPYCHBIX 3a001€BaHUM

Pa3sMHOXEeHME M HHIMBULYATIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounsnii 1ukiI, WM JKU3HEHHBIM LMK KieTku. MHTepdasza um mMuTo3.
[Ipouieccrl, mporekaromue B UHTepdasze. Permnmkaus — peakius MaTpUYHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HaOOp — KapHOTHII.
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAa0OphL.  XpOMaTHUIBL.
[IuTosornyeckne OCHOBBI PA3MHOKEHUSI W HWHAMBUIYAJIbHOTO Pa3BUTHS
OpPraHu3MOB.

Henenue wierkn — wmuto3. Cragum muto3a. IIpormeccel, mpoucxonasmme Ha
pa3HbIX CTAAUSAX MUTO3a. BUOIOrHYeCcKnid CMBICII MUTO3a
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@®opMbl pa3zMHOXKEHHsI OpraHU3MOB: Oecronoe M TojoBoe. Buasl Gecronoro
pa3sMHOXEHHUsS: [JeJIeHHEe HaJBOe, II0YKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
CIIopooOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE
KJIOHHPOBAHHE OPraHNU3MOB, €r0 3HAUYEHUE ISl CEJIEKLIUU
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[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meito3. Craguu Meiio3za. IIporiecchl, NPOUCXOIAIIME HA CTaausIX Meno3sa.
[ToBenenue xpomocom B meno3e. KpoccuHrosep. buonoruueckuid CMbICIH U
3HaueHue Meiio3a

I'amerorenes — mpotiecc 00pa3zoBaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX. [lo0BBIE
JKEJe3bl: CEMEHHUKU U MYHUKUA. OOpazoBaHHE M Pa3BUTHE IOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH
CTPOEHMS SIMLIEKIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes

5.5

WunuBunyansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
apoOiieHue, ractpyisnus, opranoreHes. [loctamOpuonanbHOe pasBute. Tumbl
MOCTAMOPHOHAIFHOTO Pa3BUTHS: MPsAMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKAEHHBIC
YpOJICTBa.

Poct u pa3zButue pacreHuil. OHTOreHe3 IBETKOBOTO paCTEHUS: CTPOEHUE CEMEHH,
CTaJH Pa3BUTHSA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3apaun reHeTuky. Vctopust pa3BUTHS T€HETHKU. BKiIax pocCHUCKUX
U 3apyOexHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeTonbl TI'eHETUKU
(THOPUIOTIOTUIECKUHA, UUTOT€HETUYECKHU, MOJIEKYJISPHO-T€HETHYECKU ).
OcHOBHBIE TEHETUYECKUE MOHATUA. ['eHeTHYeCcKass CUMBOJINKA, UCIIOJIb3yeMas B
CcXeMax CKpellrBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJIEIOBAaHUs IPU3HAKOB, yCTaHOBIEHHbIE . Mennenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €IMHO00pa3us TUOpPUAOB IEPBOTrO
nokosieHus. [lpaBuwio noMuHHMpoOBaHMs. 3aKOH pacIUEIJICHUs PU3HAKOB.
I'nnore3a uncroTsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOTO HAcClI€JOBAaHMSI IPU3HAKOB.
[{uToreHeTnyecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHaIU3MpYoliee
cKkpemMBaHue. lcrnonp3oBaHuEe — aHATM3UPYIOLIErO  CKPEIIMBAaHUA  JUId
oIpeJieJIeHUs] TeHOTUIa 0cooU

CueruieHHoe HacienoBaHue mpu3HakoB. Pab6ota T. Moprana no cuerjieHHOMY
HAacJIeOBaHUIO TeHOB. HapymieHwe CHEIUIEHMs TEHOB B pe3yJbTare
KPOCCUHIOBEpAa. XPOMOCOMHasi TEOpHs HACIEACTBEHHOCTU. Il'eHeTHueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENIeHHE Mojia. AyTOCOMBI M TOJOBbIE
XpOMOCOMBI. ['OMOraMeTrHele M reTreporaMmerHsle opraHusMbl. HacnepoBanue
IIPU3HAKOB, CIIETUIEHHBIX C I10JIOM

6.4

H3menunBocTh. BUIBI M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACJICACTBCHHAS.
Pons cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(DUKAITMOHHOW W3MEHUYMBOCTH. BapwanmoHHBIM psia W BapUallMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KonudyecTBeHHble M KaueCTBEHHBIE
MIPU3HAKU ¥ UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, wiM TEeHOTUIMYECKas, W3MEHYUBOCTb. KoMOuHaTHBHAas
M3MEHYMBOCTh. Mel0o3 H TMOJIOBOH TpOlecC — OCHOBAa KOMOMHATUBHOU
W3MEHYMBOCTH. MyTanMOHHass W3MEHYMBOCTh. Kiaccudukamus MyTaluid:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBbIE. HacToTa U NPUYMHBI MyTaluii. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoct H.1.




BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'E€HETUKH
YeNoBeKa: reHealoTnYecKui, OJIM3HELIOBBIH, UTOTEHETHYECKU,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpeaeeHHe
IeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomorieio [IIP-ananu3a. HacnencrBeHHble 3a00JieBaHUSI YEIOBEKA: T'CHHBIC
00se3Hu, 0OJIE3HU C HACIEACTBEHHON MPeapacloyioKeHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTtuyeckue W TEHEpPAaTUBHbIE MyTanuu. [IpHHIUIBI 370POBOTO
oOpa3a KU3HU, JUATHOCTHKH, NPOMOUIAKTUKA M JIEYCHUS TeHETUYECKUX
Oone3nell. MenMKoO-reHeTH4ecKoe KOHCYJIbTUPOBAaHHUE. 3HAUCHHE MEIUIIMHCKON
TeHETUKH B MPEJAOTBPAILICHUH U JICYCHUH TeHEeTUYECKUX 3a00JIeBaHMIi YellOBeKa

Cenekiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenexkuusi Kak Hayka U IHpolecc. 3apOKICHUE CEJIEKUUU U JIOMECTHUKAIUS.
Yuyenne H.M. BaBunoBa o0 IeHTpax MPOUCXOXKACHUS W MHOT00Opa3us
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHHS TOMAIIHUX >KUBOTHBIX. CopT,
10poJa, TaMM

CoBpeMeHHbIE METOJbl CelleKUMU. MaccoBbli U MHIUBUAYaIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHuM M KUBOTHBIX. OlleHKa sKcTepbepa. biauskoponacTBeHHOE
cKkpeuBaHue — HMHOpuUAMHr. Yuctass nuHusA. CKpelMBAaHUE YHUCTBIX JIMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe cKpelyBaHUe — ayTOpUIUHT.
Otnanénnas rubpuamszanus M e€ ycrnexu. VICKycCTBEHHBIH MyTareHed U
MIOJIyYEHUE NOJIMILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHWM, JKUBOTHBIX H
MHUKPOOPIraHU3MOB

buorexHonoruss kak oTpacib MNPOM3BOACTBA. ['€HHas HHXKEHepus. OITaIbl
co3nanua pexomOuHanTHOM JIHK um Tpancrennsix opranmsmon. Kierounas
uwxkeHepus.  Kierounsle  KynbTypbl.  MEKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpPraHU3MOB. JKOJOTHYECKHe U dTudeckue mpodrembl. [MO — reneTudyecku
MOANGUIIUPOBAHHBIE OPTAHU3MBbI

11 KJIACC.

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

1.1

DBOJIOLMOHHAS OUOIOTUS

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBoiouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHJOB B IAJIEOHTOJIOTUYECKON JIETONMUCH, MepeXOaHble (OPMBI.
buoreorpaduueckue: cxoactBo u paznuuve ¢ayH U (Iop MaTepuKoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTH4YHBbIC,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH M OCHOBHBIX MeTa00IHIECKUX HYTeﬁ Y BCEX
OpPraHHU3MOB

1.2

OpomtonmonHass  Teopuss Y.  Jlapuna. IlpennochbulkM  BO3HMKHOBEHHS
JapBUHU3MA. JIBMXKyIIME CHJIbI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOXKEHHE MIPU OIPAaHUYEHHOCTH PECYpPCOB, HEOIpEAEIEHHAsT U3MEHYUBOCTD,
0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)




1.3

1.4

Cunrernueckast Tteopust sBomouuud (CTD) u  OCHOBHBIE €€ IOJOXKEHHUS.
Muxkpossosronust. [lomynsanus kak eqMHULA BUAA U 3BOJIIOLUT

JIBukyuue cuibl ((akTopbl) SBOJIIOLMHU BUIOB B mpupoje. MyTalmoHHbBIN
nporecc ¥ KOMOWHATHBHAS M3MEHYHBOCTH. llOmMynsiuoHHBIE BOJHBI U Apeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampapistonui GaxTop
sBOIOINHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB Kak  pe3yibTarT dBoonuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bl H HAHOAAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHbIE (JOPMBI BUI000PA30BAHMUS:
reorpaguueckoe, 3KOJIOrHIECKOe

1.5

Makpospomtoniust.  Popmbl  3BoSOLMM:  (UIIETHYECKas,  AMBEPreHTHasd,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BONMIOLMU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble MPENCTABICHUS O 3apOXKIACHUM KWU3HU. HayuyHble runoresbl
BO3HUKHOBEHHS >KHM3HM Ha 3emyie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
SBONIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKONW DBOJIIOIUH.
Hauanpabie sTanbel Oumosormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie
KJIETKH U MX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYIIT dKUBBIX OPTaHU3MOB

2.2

Pa3Butne xusHu Ha 3emiie mo spam U nepuogam. Kartapxeil. Apxeiickas u
npotepo3oiickas 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHI.
Me3so30iickas opa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara W TE€OJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3TaIbI IBOJIOLUN PACTUTEIBHOIO U KUBOTHOTO MUpa. ApoMOp(o3bl y
pacTeHMid M JXKMBOTHBIX. [losBIEeHWE, pacuBeT W BBIMHUPAHHE TPy >KMBBIX
OpraHu3MOB
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2.4

2.5

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBoJouud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB

DBoroUs yeraoBeKa. AHTPOIOJIOTHSA Kak Hayka. Pa3Butue mpencrtaBieHUd o
MIPOUCXOXKACHUU 4YeJoBeka. Meroabl u3yueHHMs aHTpornoreHesa. CxoicTtBa u
pa3Myus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YeTIOBEKa.
JBmwxyume cuibl (GpakTopbl) aHTpornorenesa. HacnencTBeHHass M3MEHYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOmecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUil
TpyAa, MBIIIJICHUE, peYb

OCHOBHBIE CTaaUM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATIONUTEKH, YemoBek
yMmenbiid, YenoBek mnpamoxonsamuii, YenoBek HeaHAepTanbCKui, YemoBek
pa3ymHbIA. HaxoIku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY U

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIbIIINE pachl: €BpONeouIHas (eBpaszuiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHTOJIOUHAS (a3uarcko-
amepHuKaHcKast). YepTbl IpUCIOCOOIEHHOCTH MPEACTABUTENEH YETOBEUECKUX pac
K yCJIOBUSIM CyllecTBOBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMbl 1 OKpy’Karolias cpeaa

3.1

DKOJIOTUd KakK HayKa. Bauatm U pas3aciibl 3KOJIOTUU. MGTOI[BI 9KOJOTHYCCKUX
HCCIeA0BaHMM. DKOJOTHYECKOe MUPOBO33peHne. Cpepl 0OMTaHUSI OpPraHU3MOB:




BOAHAsA, HA3CMHO-BO3AyIIIHAA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorudeckne  (aktopel. Krnaccudukamuss  sxomormdeckux — (hakTopos:
abuoTtnyeckre, OWOTHYECKHE U aHTPONOreHHbIC. JleiicTBHE 9SKOIOrHMYECKHX
(hakTOpOB HA OPTAHU3MBI

3.3

3.4

AOunotnyeckue (GaKTOphl: CBET, TEMIeparypa, BIaXHOCTh. DOTONEepHOAN3M.
[Ipucnocobnenuss OpraHu3MOB K  JCHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buonornyeckue puTmsl

buornueckue dakropbl. Buasl OnoTHYeCKHMX B3aUMOACHCTBUIA: KOHKYpPEHIIHS,
XHMITHUYECTBO, MAPA3UTU3M, MYTyald3M, KOMMEHCAIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHue  OUOTHUYECKUX
B3aMMOJICHCTBHIA ISl CYIIECTBOBAHHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU IOIMyJIAOHUH. OcCHOBHBIE IIOKa3aTcinu
nomyijesinuu: YUCIICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCEPTHOCTL, IIPUPOCT,
MUIrpamus. I[I/IHaMI/IKa YHCJICHHOCTHU IMOMYJIAINHU U eé peryjanusa

Coo011ecTBa 1 SKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OuOLIEHO3a: BHJOBas,
NPOCTpaHCTBEHHAsA, Tpoduyeckas (mumesass). Buapl-momunantel. CBsi3u B
ouoreHose

4.2

4.3

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneHo3e. DyHKIMOHAIGHBIE KOMIIOHEHTHI SKOCHCTEMBI: TPOIYLEHTHI,
KOHCYMEHTBI, peyLIeHThl. KpyroBopoT BenecTB M NOTOK HEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBble) ypOBHU O3KOocHcTeMbl. [luieBble 1Lienmu U CETH.
OcCHOBHBIE TOKa3aTelId HKOCUCTEMBI: Oumomacca, MPOAYKLHSA. ODKOJIOTHYECKUE
MUpaMHUIIbl: TPOAYKIUH, YHUCICHHOCTH, Ouomaccel. CBOHCTBA 3SKOCUCTEM:
YCTOMYHMBOCTB, CAMOpPETyJIALHus, pazsutue. Cykueccus

[Ipupoanbie 3K0CHCTEMBI. DKOCHCTEMBI 03€p U pPeK. DKOCUCTEMa XBOWHOTO MU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTNOTreHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocHCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH dkocucteM. CoxpaHeHUe
OMOJIOTHUECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. I'paHuilsl, cocTaB U CTPyKTypa
6uochepsl. XKusoe BemecTtBo U ero ¢yHkiuu. OcobeHHOCTH OHOcdepbl Kak
rio0anpbHOM 3KocHcTeMbl. J[MHaMuyeckoe paBHOBecue M oOpaTHas CBS3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI HJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Onocdepe 3emu. AHTPONOTEHHBIE M3MEHEHUs1 B Ouocdepe.
I'mobanpHBIE YKOIOTHYECKHE TTPOOIIEMBI.

OcHOBa panMOHAIBHOIO YNPABICHHUS NPUPOAHBIMH pecypcamMu U  HX
ucnoib3oBaHue. JloCcTrkeHus: OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA.

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA.
 buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. AxumonepHoe o61mectBo «M3narenbcTBo
«ITpocsenienue»

* buosorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axuroneprnoe o61mectBo «M3marenbeTBo
«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA.

https://conep:xanneoOpa3oBaHus.pd
https://edsoo.ru/
https://vk.com/instisro
https://t.me/instrao

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET.

bubmuoreka nudpoBoro odpazoBaTeabHOro KoHTeHTa https://xn--hlaafgkbnx.xn--
plai/?ysclid=mfcafny3z318836962
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