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MNOACHUTEJIbHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTIpeIeNICHHs] TOAXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4eOHOro MpeameTa
«buonorusa» cocraBwiM: KoHuenryaiaeHele Tnonoxkenus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH  TICJICH, COACp)KaHUS, pPE3yJbTaTOB OOydYEHUS W
TpeOOBaHUN K YPOBHIO TIOJATOTOBKH BBIITYCKHUKOB, TIOJIOXKEHUS 00 OOIUX IEIIX U
NPUHIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoit ®Dexeparuu, a Takke IMOJOKEHUSI O
cnenuguke 6uosnoruu, €€ 3Ha4YeHUH B MO3HAHUU >KMBOW MPUPOABI U 00ECTICUEHUH
CYIIIECTBOBAHMS YeNoBeYeCKOro obimiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM,
OTpesieieHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Ouosiornu Jaér MOpeNCTaBIEHUE O LENAx, 00 oOiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro mpenmera «buomorusi», omnpenensier 00s3aTeIbHOE MPEIMETHOE
collep)KaHWe, €ro CTPYKTYpY, pacmpeneieHue Io pasaeinam H  Temaw,
PEKOMEHyEeMYIO TTOCIIeIOBATEIIFHOCTh U3yUEHUSI Y4eOHOr0 MaTepHaia ¢ yIEToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa3oBaTeIbHOTO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

B nmnporpaMmvMe mo OuomorMmM TakXe YUYUTHIBAIOTCS TPeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TIPEAMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB  Y4EOHO-IIO3HABATEIbHOU
JeSTENbHOCTH/YUEOHBIX JCHCTBUNA OOYYaIOIMUXCSA IO OCBOCHHUIO COJIEPKaHUS
OMOJI0rNYECKOro 00pa3OBaHMUs.

B nporpamme no 6uonorun (10—11 knaccel, 0a30BbI YpOBEHb) pealn30BaH
NPUHIMI [PEEMCTBEHHOCTH B H3Yy4Y€HUU Ouoioruu, Onarojaps demy B Hei
IPOCMATPUBAETCA HAMNPABICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMHUpOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHISCKOTO MBIIIICHUS, MPEACTaBICHUN O 3JI0pPOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHUEM K OKpYyKaloued MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIEeOMOIOTUYECKUX TEOPUH, a TaKkKe 3HAHUN O
CTPOCHUH JKMBBIX CUCTEM PA3HOT'O PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHH YAE€HO BHUMAaHUE MCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B TTOBCEAHEBHOM KU3HU JJIS PEIICHUS MPUKIAJIHBIX 3a/1a4, B
TOM dYHCIIe: MPO(UIAKTUKU HACIEIACTBEHHBIX 3a00JE€BAaHUN YEIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS 9KOJIOTHIECKU
1eJIeCO00pa3HOro TMOBEAEHUS B OKpY)KAlOIIeH NPUPOIHOM cpene, aHaiu3a
BIIUSIHUSL XO3SUCTBEHHOMN NEATETLHOCTH YETOBEKAa HA COCTOSHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX KOCHCTEM. Y CUJICHHE BHUMAHUS K TIPHUKJIATHON HAMPaBIEHHOCTH
yaeOHOro npeameTra «buoaorusy MpoAMKTOBAHO HEOOXOAMMOCTHIO OOECIICUCHUS



YCJIOBUH JJIS PEIIeHUs OAHOM M3 aKTyaJlbHBIX 3aJ1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y 0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHe cpenHero oOiiero oO0pa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JUJIsi: TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoiabl, (GOpMUPOBaHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  obmero  oOpa3oBaHMs,  CONHUAIHM3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NIPE/ICTABIICHUSAMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpadun. Ha3zBaHHbIE MOJIOXKEHUSI O MPEJHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss OO0IIEH KyJIbTYpbI, ONPECISAIONINE aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENbHBIX OCOOCHHOCTSIX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allud U
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouosormueckas cucrema», «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOITIOIMS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHU3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ MNpUOOpEeTeHUuE YMEHHUH
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTmkeHue e u3ydeHus: yueOHoro npeaMera «buosorus» Ha 6a30BOM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUN O OHOJOTUYECKUX TEOPUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
U1 GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJIax HAyYHOT'O MO3HAHUSA, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUIAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0OyYarolmMXCsl TMO3HABATENbHBIX, UHTEIJICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHalM3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TMOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLEHUBATDH SIBIICHUSI OKPYKAIOLIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHWUW M OIBITa, IOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y oOOy4alwIMXCs YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUNW B MPAKTUYECKOW JESITEIbHOCTU YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TMO3HAHUS YEIIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOCHUS STUUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATELHOCTHU MO OTHOIIEHHUIO K OKPYXKaIOIIeh cpejie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COONIOJCHWE Mep NpOPHIaKTHKA
3a0oseBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyuenust Ouojaoru Ha 6a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiaccupuKkaius, MOJETUPOBaHUE, CTaTUCTHYEcKass o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30oBaHME pa3IUYHBIX METOAOB IpHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y pOBHU OpraHu3aluid OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb mojekyibl JJHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE 3SIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonorunyeckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IEeHTp, cyOcTpaTtHas crneuuduunocts. KodepmenTsl. BuramuHbl.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJiMcaxapuibl  (Kpaxmani, TJIHMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
yII€BO/IOB, OENKOB U JIMIHUJIOB KaK UCTOYHUKOB SHEPTIUHU.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKU.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3yKapuoTHdeckas U npokapuorudeckas. OcoOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, e€ ceoiicTBa U pyHkuu. LluTomnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpPTaHOU/Abl KJETKU: PHUOOCOMBI, KIETOYHBIM LEHTpP, UEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, J[x.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuier u cxemsbl: «llepuoandeckass TabiauIa XUMHUYECKUX DJIEMEHTOB,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE IPOKAPUOTUYECKON KIETKNY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OAaKTEpHil 1MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BelecTB: aBTOTPOGHBINA U reTepoTpodHbiii. Poib dhepMeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycioBuii cpefpl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHHS €ro
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTE3. XEeMOCHUHTE3Upyolue 0akTepuu. 3HaUeHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYJIMDOBAHUE DJHEPruuM B KIETKE. OTalbl SHEPreTUYECKOro OOMeEHa.
I'muxonus. bpokenne u ero Buabl. KHUCIOpOIHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum maTpuuHoro cuHresa. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHerudeckoil uH@opManuu B KiIeTKe. ['@HeTHMYeCKHl KOJ M €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHas  TpaHCKpHIILIUS, peBepTaza W  uHTerpasza.  IIpodwunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaAHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBaHUE TeHay, «CuHTE3 Oenkay, «[ eHeTHdYecKuit Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», MoJienb cTpyKTyphl JTHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme XpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — aromTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilporeccel, nmpoucxonasiipe Ha CTaausx Menosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUs TIOJNOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHATIBLHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOe pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIUIUX U
yesnoBeka», «OCHOBHbBIE CTAIMM OHTOI'€HE3A.

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SliuekneTrka miekonurarouiero», «Kapuoknues B KieTkax
KOpellKa JyKa», MarHuTHas MOJEJb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble M NpaKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TE€HETUKUW. MeToabl TeHETHKU (THOPUI0TOTUYECKUH,
[UTOTEHETUYECKUMA, MOJICKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE T'€HETUYECKHUE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpuHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi THOPUIOB TIEPBOTO
nokosneHusa. IlpaBuno AOMUHUpOBaHHA. 3aKOH paCLICIUICHUS IPU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpemuBanue. Vcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeOBaHUIO T€HOB. HapyllleHue cuersieHust reHOB B pe3yJbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  M3MEHUYHBOCTH. XapaKTepucTUKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunHbl MyTauuid. MyTtareHHbie (akTopbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEKA: T€HCAIOTHYCCKUM, OMM3HEIOBEIN, IIUTOrCHETHYCCKUM, OMOXUMUY CCKUH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTtBennnle 3a00jIcBaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJACTBEHHOM MpPeapacloioxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHHUE MEAUIIMHCKON
TE€HETUKU B MPEAOTBPAICHUH 1 JIEYEHUN M'eHETUUECKUX 3a00JIeBaHUM YeTOBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
HUTOr€HETUYECKAS] OCHOBa», «3aKOH pACLICIUICHUS M €ro UUTOrE€HETHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U 4eENOBEeKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HAcJEdOBaHUS,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Mojaenu-anmnKkammu «MOHOTHOPUIHOE CKpEIIUBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

Jlabopatopnasi pabora Ne 5. «/3yueHue pe3ynbTaToB MOHOTMOPHUIAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHast pabota Ne 7. «AHanu3 MyTauuid y Ipo30(QHiibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. W. BaBunoBa 0 1eHTpax TMNPOUCXOXKACHUS © MHOr0o0pas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
cKkpeuuBanue — UHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
MOJIyYEHUE TOJUIUIONAOB. JIOCTHXKEHHUsI CeNeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIBTYPHBIX pacTeHuil», «[1opo/bl TOMaITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHUpOBaHue», «KOHCTpynpoBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHS CEIEKLIMH DPAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMosioruu. BiusHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u pazianune GpayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX METAa0ONMYECKUX IyTel y Bcex
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
0opb0a 3a CylleCTBOBAHHUE, €CTECTBEHHBI OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 Murpamnusi.

EctecTBennbiit or6op — HampaBistonuii  ¢dakrtop sBomonun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl U UINO-a 1Al TALIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonus. DopMbl  3BOMIONUU:  (UIETHUECKasd, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anvs. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

NO3BOHOYHBIX  XUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OopbObI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKuusi «[IpuMephl 3alUTHBIX MPHUCIIOCOOJICHUN Y
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX M pACTECHHI», Moaenb ammuiumkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHUE BHAOB 1O MOP(}OIOrHYECKOMY
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSl KM3HM Ha 3emjie: a0uoreHe3 M MaHcHepMusl. XUMHUYecKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. [lepBbie KIETKM W HMX HBOJIOLUA.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npotepo3orickas dpbl. [laneosoiickas spa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUUCKHU, T€BOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIUU PACTUTEIBHOTO M >KMBOTHOIO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHUpa Kak OTpaxkeHue »3Boonuu. OCHOBHbBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YETIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3BuTue npencraBieHui o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajJioujHasi  (dKBAaTOpHaJIbHAs]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIeCTBOBaHUA. EIMHCTBO uenoBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KuBOTHas  KJETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHeimme mogu», «/IpeBHue monm», «llepbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIEHKH WIH
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeusi «IBONIONUS OPraHUYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

Abuoruueckre (QakToOphl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyajau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
NOMYJSALUUU: YHUCIEHHOCTb, IUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

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

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuuuy», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnast paborta Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Buabl-gomunantel. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreoneHoze. @OYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU HKOCUCTEMBI. [luieBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOpEryJisiius, pazputue. Cykieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOr€OXMMHUYECKUE IIUKIIBI AJIEMEHTOB (yriiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yOpaBJ€HUs MPUPOAHBIMU PECypcaMu U UX UCIHONb30BaHue. JlocTmkeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBbie nenu», «bHOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBHS Ha HpuUpoay», «BaxHelmme HCTOYHHUKH
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEWIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hum B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOJUIEKIIUU «bHoleH03Y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJICKIIMM pACcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUS NIpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TPHUCYIIUMH CUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUrarTcs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JIESITEIIBHOCTH B COOTBETCTBUHU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpAa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3ULIHMM JIMYHOCTH, NATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pe3yibTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUKM 00YYAIOIIEerocsl Kak akTUBHOTO M

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKON MAEATEIbHOCTH IMpPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX W TMO3HABATEIbHBIX 3aJlay, BHIMOTHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOAEH C pa3HbIMU YOSXKICHUSIMHU, KYJbTYPHBIMUA LIECHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpeEN
Ponunoy, ropmoctm 3a cBOM Kpal, CBOO PoauHy, CBOW S3BIK W KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT'0 00IIIeCTBA;

ujenHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIYXKEHHUIO U 3amure OTedyecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHNS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJIa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHWE K MHpPY, BKJIIOYAs ICTETUKY OBITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICHUCTBUS )KUBOUM MPUPOJILI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUYECKON JTMYHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3anus 370pOBOro W 0Oe30macHoro obpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM W OTHbIXa, peryisipHas duznyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JEATENbHOCTH TEXHOJIOTMYECKOW W COIMAIbHOU
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpeC K paznuHbiM cepam mpodeccuoHambHON AeATeILHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pealn30BBIBATH
COOCTBEHHbIE KU3HCHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJIOTUYECKOM KYJIbTYphl: MPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



aKTUBHOE HENpUsATHE JEHUCTBUM, NPHUHOCIIIMX Bpel  OKpYKaIoIIeH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYpbl KaK CpEIICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBiIeHus 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS IPUPOIHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeW BHIXOJa W3 TI00ATBHBIX AKOJOTMUECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OWUOJOTMYECKUX 3HAHUU B IEISIX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJydYaeMble 3HAHUA Ui aHalu3a u
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM 1O OuoIoruu B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIIEHAYYHbIE TOHATHS, OTpaKarolIne
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COLIMAJIBHOM KOMIIETEHIIMM OOYy4YaronIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUITMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHbIMHU Y4eOHbIMU NMO3HABATEIbHBIMHU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOT'0 MBIIUICHUS
(aHayM3a, CUHTE3a, CpaBHEHHUsI, KilacCupUKaliu, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh LEeNU JAeATEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTH PE3YJIBTAThI AESITENBHOCTH C IOCTABJICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB W SIBJICHHIA
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXKJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIaH pelICHUs MPOOJIEMbl ¢ YUETOM aHaIM3a HMMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/I0B PEUICHUS IPAKTUYECKUX 3a]a4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YHUCJIE€ IPU CO3JaHUM YU€OHBIX U COLUAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKU OLIECHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAILUH (TEKCTE yueOHOro
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTb U HEMTPOTUBOPEUNBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA s3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJeTh  HABbIKAMM  pACIO3HABaHUS M 3allUThl  MH)OpMmanuwy,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBCHHS KOH(IMKTHBIX CHTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (popme GOopMyITUpOBaATH CBOU BO3PAKEHNUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLEHHUBAaTh HUJEU C T[O3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMHU PEryJISTHBHBIMH J1eCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKHUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  PEIICHHs TpoOieMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHuE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTHUBBI B JI€ATEILHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JPYIrUX @pPU aHalIu3€ pe3yJbTaToB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crienuduueckue st yaeOHoro npeamera «buosaorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YU4EOHBIX CHUTYyallUsX, @ TAKKe B peaJbHBIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHbIe pe3yNbTaThl OCBOECHHS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKIAJE POCCUUCKUX M
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsSl PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
caMOBOCIpOU3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTenuit H. M. BaBuioBa), onpenensiTh rpaHULbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJIOTMYECKOrO0  3KCIEPUMEHTA,  BBIABMIKEHUE  THUIIOTE3bl,  BBISBIECHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUW M 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYINIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, HWHIUBHUAYAJIbHOI'O Pa3BUTUS OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXAaIOLUX JI0eH, COOMI0/IEHU HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouiei
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHONOTUM  JI1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA MPEJCKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JA0OPAaTOPHBIE U MPAKTUUYECKHE pabOThl, COONIOAATH
npaBujia Mpu padboTre ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAHUI B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmeTrHble pe3yiabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKUX HU
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpPKAHHE OMOJOTMYECKHX TEPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJICHHOCTh OPraHrW3MOB, BUI000pAa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCHCTEMa, TMPOJYIEHTHI, KOHCYMEHTBI, PpEAYLEHThl, I[eNd TMHTaHus,
AKOJIOTHYECKas upamuaa, OuoreoreHos, ouocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6mochepe B. U. BepHanckoro),
OIpENENATh TPAaHUIIBl X IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHUE BIAJE€Th METOJAMU HAYYHOTO MMO3HAHMS B OMOJIOTrMU: HAOIIOIEHUE U
OIHMCaHWE JKUBBIX CHCTEM, TPOIIECCOB U SIBICHUH, OpraHU3alys M MPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOMYyUYEHHBIX
pe3yNbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUIOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlleHO30B M JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEICTBEHHON
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa SHEPrUM B DKOCHUCTEMAX, AHTPOMOTCHHBIX HW3MEHEHUH B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXHMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJYyYEHHbIE 3HAHUS Al OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB UM SIBJIICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEeIbl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3J0pPOBbS M 3J0POBBSA
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE peliaTh 3JeMEHTapHble OMOIOrMYecKre 3aJa4u, COCTaBISATh CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCTIOIh30BaTh OHATUHHBIN anmapat OUOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bceero odpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
bubnunorexa LIOK
1 brostorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
2 JKuBble crCcTeMBl M UX OpraHU3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
. but6mmoreka [IOK
3 XUMHUYECKUI COCTAaB U CTPOEHUE KIIETKU 8 0.5 1 httos://m.edsoo.ru/7fA1c292
bubnaunorexa LIOK
4 KusneneaTeIbHOCTD KIIETKH 6 0.5 0 httos://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 0 1 bubnaunorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 1 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 0 0 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edso0.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 4



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

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 DBOJIIOIMOHHAS OMOJIOTHS 9 0.5 1 htts://m.edsoo.ru/7fALeCTA
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 05 bubnuoreka [IOK
3emie ' ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OpraiH3MEL i OKpYHAIOLas cpeia > 0 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa ¥ 9KOJIOTMYECKUE CUCTEMBI 9 1 0 httos://m.edsoo.ru/7fA1ecTA
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 2.5



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 Buonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp30BaHUE pa3IMYHbBIX 1 0 0.5 bubmmorexa [IOK
P ' https://m.edso00.ru/863e6122
METOJI0B TIPU U3YYECHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyueckne cucTeMsl, TPOLIECCHI 1 0 0 bubnunorexa LIOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
XuUMHYECKUN cOCTaB KJieTkU. Boaa u bu6mmoreka [IOK
4 1 0 0
MHHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1 0 0
CITKH. LOCTAB | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuyeHue 1 0 05 bubmmorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
b K
7 Yraesoapl. JIunuast 1 0 0 nommorexa LO

https://m.edso0.ru/863e6870



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

bu6nmoreka [IOK

8 Hyxnennosbie kucinotel. ATO 0.5 0 httos://m.edsoo.ru/863e6d5¢
9 Hcropust u MeTObI U3ydEHUS 0 0 bubmmorexa [IOK
kietku. Knetounas teopust https://m.edso0.ru/863e6e88
10 Krnerka kak menoctHas xuBas 0 0
cuctema
CrpoeHue 3yKapuOTHIECKON KIIETKH.
JlaboparopHas pabota Ne 2
«3yueHne cTpoeHHs KIETOK bu6nunorexa LIOK
11 pacTeHHU, )KUBOTHBIX, TPHOOB 1 0 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MEKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCAHUE)»
bubnuorexa [IOK
12 OOMeH BelecTB WK MeTa00IN3M 0 0 httos://m.edsoo.ru/863e766¢
but6mmoreka [IOK
13 Potocmrres. XemocHnres 0 0 https://m.eds00.ru/863e7c98
bubnunorexa LIOK
14 i
JnepreTieckuii 0bmen 0 0 https://m.edso0.ru/863e7aae
JKu3HeHHbIN KUK KIETKU. [lenenue
KiIeTku. Muto3. Jlaboparopras Eub 10K
HOJIMOTEeKA
15 pabora Ne 3 «Habmronenne Muro3a B 0 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeIlKa JTyKa Ha
TOTOBBIX MUKpPOIpernapaTax»
16 buocunres 6enka. Peakius 0 0 bubmuorexa [IOK
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bu6nunorexa LIOK
17 T — 0 0
pancIAIMA — OHOCHHTES Genka https://m.edsoo.ru/863e796e
18 Hexnerounsie popmbl )xU3HU — 0 0 bubmuorexa [IOK



https://m.edsoo.ru/863e6d5c
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

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 DopMbI pa3MHOKEHHUSI OPTaHU3MOB 0 0 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmuorexa [IOK
20 Meiios 05 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlaboparopHuas pabota Ne 4 bu6muoteka LIOK
21 0 0.5
«3yueHne CTpOeHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NupuBuayansHOE pa3BUTHE 0 0 bu6muoteka [IOK
OpraHu3MoOB https://m.edso00.ru/863e8436
93 I'enetuka — Hayka o 0 0 bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBaAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE 0 0 bubmmorexa [IOK
P ' pu https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UrHOpUAHOE CKpelMBaHue. 3aKoH
25 fe3aBI/IIZ‘I/If/IOFO HaiﬂneI OBaHHUS 0 0 bubamorexa [IOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerniieHHOE HaclIeOBaHHe
npu3HakoB. JlabopaTtopHas pabora
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0 0.5
MOHOTHOPUIHOTO ¥ JUTUOPUIHOTO https://m.eds00.ru/863e8c60
CKpELUBaHUA y Ap030(HIIbl HA
TOTOBBIX MUKpPOIpenapaTax»
27 T'enernka nmona. HacienoBanue 0 0 bu6nmorexa LIOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

IIPHU3HAKOB, CHUCIUVICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

M3menuuBocts. HenacnencrBennas
M3MEHUYUBOCTh. JIaboparopHas

pabota Ne 6. U3yuenue bubnnorexa [IOK
28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BApUAIIMOHHOTO psAJa U
BapUaLlMOHHON KPUBOM»
HacnencTBenHast '3BMEHYMBOCTD.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIM3 MyTayi y Apo30Quibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpErnapaTax»
bubmuorexa [IOK
30 Petieriia enosexa 1 0 https://m.eds00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O
31 teMme «HacnencrBeHHOCTE U 1 0
U3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [IOK
32 Cenexuus Kax HayKka 1 npouece 1 0 https://m.edso0.ru/863e9214
33 MeToab! U TOCTHKEHUS CENEKIINU 1 0 bu6nmoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 0 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
N bubmuoreka [IOK
1 1
IBOIOUHA H METOAEI €€ H3YeHHA 0 0 https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 0 0 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 MitipooBomiowts 1 0 0 https://m.edso0.ru/863e9cle
[Nomynsiiust kak neMeHTapHast
€MHMIIA BUJIA ¥ 3BOJIIOLMY.
4 JII;60 I;To lem abota J]\T'o 1 1 0 0.5 bubamorera LOK
patopHai p B ' https://m.edso00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
JBrkyiue cuiibl (3JIEMEHTapHBIC bubmuorexa [JOK
5 1 0 0
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EcrtectBennblit 0TOOp 1 €10 GOpMBI 1 0 0 https:/m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u nmytu 1 0 0 bubmuoteka [IOK

MaKpO3BOJJIOIHNH

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

9 HeobOpatumocTs 3BOIIOIINN 0.5 0
HUcto 3 a 3eMJie U METO,
10 "T pUsl )KU3HU HAa 3eMJIe U METOIBI 0 0
e€ U3yyeHUst
11 I'unore3sl MPOUCXOKIACHUS KUZHU 0 0 bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie 1o IpaM 1 bubnnoreka [JOK
12 0 0
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIOIIH
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpaxTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0 0.5
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema 0 0 bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
bubmuorexa [IOK
15 C) 0 0
BOTIOLILA HEI0BEKa (aHTPONOreHes) https://m.edsoo0.ru/863eac2c
JIBuokymiue cuibl (hakTophl) bubnuotexa [IOK
16 0 0
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
OcHoBHBIE CTa, 3BOJIIO
17 HOBHBIE CTAJIUU YBOJIIOIIHU 0 0
YeJIoBeKa
YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
18 0 0
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE 0.5 0
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa 0 0
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE 0 0 bubnnorexa [IOK



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

bakTopsI

https://m.edsoo.ru/863eafec

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 Buoriieckie gakTopet 0 https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Neo 2 «Iloacuér nnotHocTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — 0 bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 0 bubnnorexa [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. 0 bubmorexa IOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI 0
29 AHTPOIIOTeHHBIC YKOCUCTEMBI 0
30 Buocdepa — rnobdanbHas 0 bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 0 bubnmnoreka [JOK

o6unochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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

32 YenoseuecTBo B Onochepe 3emiun 1 0
33 CocytiecTBoBaHUE TTPUPOIBI U 1 0 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1 0
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/863eba1e
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MPOBEPAEMBIX TPEBGOBAHU K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM INPOT'PAMMBI CPEJTHETO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOTUHN

B ¢enepanbHBIX M pErMoOHANBHBIX MPOLEAypax OICHKH KadecTBa OOpa3oBaHUs
UCIIOJIB3YETCS MepeueHb (KOAU(GUKATOP) paclpe/leNIeHHbIX MO KJaccaM MPOBEPSIEMBIX
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0O0pa3oBaTEIbHOM MPOrpaMMBbl
cpenHero o011ero 00pa3oBaHus U SJIEMEHTOB COJIEPKAHUS 110 OMOJIOTHUH.

10 KUIIACC

IIpoBepsieMble TpeOOBAHUSA K pe3yJibTaTaM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbl

Kon IIpoBepsieMble peIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CPETHETO 00111eT0 00pa30BaHUS
pe3ynbTara
1 CpopMHUpPOBAaHHOCTh 3HAHUN O MECTE M POJU OHUOJIOTHU B CUCTEME

HAy4YHOTO 3HAaHHUA  €CTECTBEHHBIX HAyK, B (POpMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHbI MHpa M HAy4HOIO
MHUPOBO33pEHUS; O BKJIAJ€ POCCUMCKMX M 3apyO€XHBIX YUEHBIX-
OHONOroB B pa3BUTHE OUONOTUH; (DYHKIMOHAIBHOM TPaMOTHOCTH
YEJOBEKA JUIS PEIIECHUS )KU3HEHHBIX 3a/1a4

2 YMeHue packpeiBaTh COACp)KAaHWE OWOJOTHMYECKHX TEPMHUHOB
U TIOHATHUM: KU3Hb, KJIETKA, OpraHu3M; MeTaboan3M (0OMEH BElIeCTB
U TIpeBpallleHUe DHEPTUH), TOMEOCTa3 (CaMOpEeryJsius), ypOoBHEBas
OpraHu3aIys )KMBBIX CHCTEM, CAaMOBOCIIPOM3BEIcHUE (PEIPOAYKITHUS),
HACJICICTBEHHOCTh, N3MEHUYUBOCTD, POCT U Pa3BUTHE

3 YMeHue uznaratb OMoJIOrHyecKue TeopHuu (KJIeTO4Hast, XpOMOCOMHas,
myTtanuonHas), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunoga)
U y4eHHUs (O LEeHTpax MHOrooOpasusi U MPOUCXOKIEHUS KYJIbTYpPHBIX
pactenuit H.. BaBunoBa), onpenensite rpaHUllbl UX MPUMEHUMOCTH
K JKHBBIM CUCTEMaM

4 YMeHue BJIaACTh MCTOAAMHM HAYYHOI'O IIO3HAHHUA B OMOJIOrun
(HEI6JII—O,II€HH€ U OIIMCAHUC JKHUBBIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
opraHuzanudss MW IIPOBCACHHUC OHOJIOTMYECKOTO 9KCIICPUMCHTA,
BBIABHMKCHUC THUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTHU MCKIY
HCCIICAYCMBbIMU BCIIMYNHAMU, 00BsICHEHHE INOJIYYCHHBIX PC3YyIbTAaTOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOH)ITHfI, Teopnﬁ N 3aKOHOB, YMCHHC
ACJIaTb BBIBOABI HA OCHOBAHUHU ITOJTYYCHHBIX pe3yanaTOB)
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YMeHue BBIICNIATH CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KIETOK
NPOKAPUOT M DYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHu3MoOB;  OCOOCHHOCTH  TMPOIECCOB  OOMEHa  BEIECTB
W TIpEBpallCHHs DHEPruu B KIIETKE, (OTOCHHTE3a, IIACTHYECKOTrO
U DHEPreTHYecKoro oOMeHa, XEeMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOJIOTBOPCHUS,  Pa3MHOXEHUS, WHJWBHIYAJIbHOTO  Pa3BHTHS
opraHu3ma (OHTOIEHE3)

YMeHHe TNPUMEHATh TIONYYCHHBIC 3HAHUSA JUIS  OOBSICHCHHS
OMOJIOTMYECKUX MPOIIECCOB U SABJICHHUM, ISl PUHITHUS TMPAKTHYSCKUX
pelIeHui B TOBCEAHEBHOM KU3HU B LIEJISAX 0OeCrieYeHHs] 6€30MacHOCTH
CBOET0 3JIOPOBBS W 3J0POBBS OKPYKAIOIIUX JIIOJICH, COOJIOASHUS
HOPM TPaMOTHOT'O TIOBEACHHWS B OKpYXKalolleld NPUPOTHON cpeje;
[IOHUMAaHUE HEOOXOAUMOCTH HCIIOJIb30BaHUS JOCTUKEHUN
COBPEMCHHOM OHOJIOTUM W OHOTEXHOJOTHH JUIS PaIMOHAIBHOTO
MPUPOIOTIOB30BAHUS

YMeHue pemaTts S9JCMCHTAPHBIC TCHCTUYCCKUC 3aJlaivM Ha MOHO-
" I[I/IFI/I6pI/II[H06 CKpPCIINBAHUC, CHCIIIICHHOC HacCJICAOBAaHUC,
COCTaBJIATH CXCMbI MOHOFI/I6pI/I}IHOF0 CKpCIIMBaHUA
AJI1 IPCACKAa3aHWsA HACJIICJOBAHUS ITPU3HAKOB Y OPraHn3MOB

YMeHHe BBIMIONIHATH JTA0OpAaTOpPHBIE U TMPaKTHYECKHE pPadoTHI,
coOMrofaTh TpaBWiIa TMPU paboTe ¢ Y4EOHBIM M J1aOOPAaTOPHBIM
00opy0BaHUEM

YMeHHe KpUTHYECKH OLICHWBATh M MHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTHYECKOTO  COJCP)KaHMs, BKJIIOYAIONIYI0  TICEBIOHAYYHBIC
3HaHUS W3 pa3nuuHbIX UCTOYHMKOB (CMU, HayuyHO-TIOMyJIsIpHBIC
MaTepHallbl); ATUYCCKHUE aCIEKThl COBPEMEHHBIX HCCIICAOBaHUHN
B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOT U

10

YMeHue co3aBaTh COOCTBEHHBIC MUCbMEHHBIC U YCTHBIE COOOIICHHUS,
0000111ast OMOIOrMYeCcKyr0 HH(OPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PaMOTHO MCIIOJIb30BaTh MOHSATHHHBIN anmapaTr OUOJIOrHH

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon [TpoBepsiemMblii 37IEMEHT COAEPKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o xuBoi npupone. Ponb 6uonoruu B GopMUpOBaHUU
COBPEMEHHOW HAayYHOUW KapTUHBI Mupa. CucreMa OHOIOrHIecKUX HayK
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1.2

Metonpl TO3HAHUS KUBOM Tpuponabl (HAOMIOIEHHUE, HKCIIEPUMEHT,
ONMCaHKE, U3MEPEHUE, KIacCUpUKAIUI, MOJACIUPOBAHNE, CTATHCTHYCCKAs
00paboTKa JJaHHBIX )

JKuBBIC CHCTEMBI U UX opranm3anus

2.1

Kuble cucrembl (OMOCHUCTEMBI) KakK TPEIMET W3Y4YCHHS OHOJIOTUM.
CaoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU Opranuzanui OMOCUCTEM: MOJIEKYIISIPHO-TEHETUUECKHMA, KIIE€TOYHbIH,
OpraHu3MEHHBIHN, MOMYISIIMOHHO-BUI0BOH, SKOCUCTEMHBIN, Onoc(epHbIit

XHUMHYECKHM COCTaB U CTPOCHHUC KIICTKH

3.1

XHUMHYECKHUM COCTaB KJIETKH. XHUMHUUYECKHE DJICMEHTHI: MAaKpPO3JICMCHTHI,
MHUKPOIJICMCHTHI. Bona N MHUHCPAJBHBIC BCIICCTBA. cDyHKI_II/II/I BOJBI
N MUHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepxcaHHe OCMOTHYECKOro Oajlanca

3.2

benku. CoctaB u crpoeHre O0€IKOB. AMHUHOKHUCIOTBI — MOHOMEPBI OEJIKOB.
He3zamenumbie U 3aMeHHMMBbIE aMUHOKHCIIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YpoBHU CTpPYKTypbl O€IKOBOM MOJIEKYyJibl (TE€pBUYHAs, BTOPHUYHAS,
TpeTUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBA OEIKOB.
buonoruueckue GpyHkiuu OEIKOB.

depmenThl — Owonormdeckue KaraimumzaTopbl. CrTpoeHue QepmeHTa:
aKTUBHBIN LIEHTp, cyocTpaTHas cnenuduanoctb. KodpepmenTsl. Buramunsl.
Otnnaust pepMEHTOB OT HEOPTAHMYECKUX KAaTaIH3aTOPOB

3.3

VYraeBoabl: MOHOcaxapuabl (TJOK03a, pudo3a U Je30KCHpuO03a),
aucaxapuibl (caxaposa, JIaKTo3a) M TMOoJHcaxapuabl (Kpaxmai, TJIMKOTEH,
IeJITI0103a). bruonorndeckue QyHKIMH YTIIEBOIOB.

Jlumuapl: TpUraUIepuabl, crepouabl, docomunuasl. [wapoduIsHO-
rupodoOHbie cBoicTBa. buonornueckue ¢ynkuuu aunuao. CpaBHEHUE
YTJIEBOIOB, OCIKOB U JIMITHIOB KaK NCTOYHUKOB YHEPTUU

3.4

HyxnennoBeie kucnorsl: JIHK u PHK. Hykneornnsr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuun JJHK. Ctpoerne u ¢pynkimm
PHK. AT®: crpoenue u pyHKIIUU

3.5

[uronorus — Hayka o kiierke. Knerounas reopus. MeToapl n3ydeHHs KIETOK

3.6

Knerka kak 1enoctHas »kuBas cucrema. OOIMe MNpPU3HAKK KIIETOK:
3aMKHyTas HapyxHas MemOpana, moinekynasl JIHK kak renermueckuii
anmapar, CUCTeMa CUHTe3a Oenka

3.7

Tunbr kieTok: syKapuoTHdeckass M mpokapuotuueckas. OcoOeHHOCTH
CTPOEHUSI TPOKAPUOTHYECKOM KiIeTKU. KierouHas cTeHka OakTepuil.
CrpoeHne 3yKapHOTHYECKON KIIETKH. OCHOBHBIE OTJIWYMS PACTUTENIBHOM,
KUBOTHOU U TPUOHOMN KIIETKU
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3.8

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, NIMKOKAIUKC, UX
¢bynkuuu. Ilnazmatuyeckas wmeMOpaHa, €€ CBOWCTBA W (PYyHKIUH.
[uromnasma u ee opraHoujbl. OIHOMEMOpPaHHbIE OPraHOUIbLI KIIETKHU:
supomnasmaruueckas cerb (OIIC), ammapar ['onbaxd, JIU30COMBIL.
[lomyaBTOHOMHBIE ~ OpPraHOMJbBI  KJIETKU: MHUTOXOHJPHUH, IUIACTU/BL
[Tpoucxoxnenne MUTOXOHAPUH U tuiacTua. Buasl mnactua. HememOpanHbie
OpPraHOMJIbl KIJIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP, PECHUYKH, JKTYTHKHU.
@OyHKIINK OpraHOUAOB KIIETKH. BrirtoueHus

3.9

Snpo — perynstopHblil eHTp KieTku. CTpoeHue sipa: sjepHas 000I04Ka,
KapuoIjia3mMa, XpOMaTHH, SIAPBIIITKO. XPOMOCOMBI

3.10

TpaHCIOPT BELIECTB B KIIETKE

H(I/BHCI[CSITCJ'IBHOCTB KJIICTKH

4.1

OOMeH BelecTB, WIM MeTab0Iu3M. ACCUMIISIUS (TUIACTHYECKUM OOMEH)
U JUCCUMWIAIMA (PHEPreTuuecKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO
nporiecca  Merabonusma. Tumbl  oOMeHa  BEHIECTB:  aBTOTPO(HBIN
u rereporpodHbiii. Ponb ¢hepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUU
DHEPTUU B KJIETKE

4.2

®dorocunTe3. CmeroBas u TemHOBas ¢a3pl ¢doTocuHTE3a. Peaknun
¢dorocunreza. OPdexTuBHOCT, (PoTocHHTE3a. 3HAUeHHE (POTOCHUHTE3A
JU1s J)KU3HU Ha 3emiie. Bnusinue yciioBuil cpenbl Ha (POTOCUHTE3 U CIIOCOOBI
MOBBIIIEHUS €r0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMOCHuHTe3. XEeMOCUHTE3Upyroue OakTepuHu. 3HAUYEHHE XEMOCHHTE3a
IUTA KU3HH Ha 3eMIie

4.3

OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BBIJIEICHUE
U aKKyMYJIMPOBAHHUE SHEPTUU B KIIETKE. JTallbl SHEPreTHYeCKOoro oOMeHa.
['muxonus. bpoxxenue u ero Buasl. KucinopoaHnoe okucienue, win KI€TOYHOE
apixanue. DPPEeKTUBHOCTH IHEPTETHUECKOTO OOMEHa

4.4

Peaknum matpuuHoro cuHte3a. ['eHermueckas wHbpopmanus u JHK.
Peanuzanus renernueckoit ”HGOpPMAIIUU B KJIETKe. | eHETHYECKUM KOJT U ero
corictBa. TpaHckpunuusa — wmaTpuunbll cunTe3 PHK. Tpancnsaumsa —
oumocunTes Oenmka. KomgupoBanue amuHOKHUCIOT. Poias  pubGocom
B OMocuHTE3€e Oenka

4.5

Heknerounsle (opmbl XU3HU — BUPYCHL. VcTOpusi OTKpBITHS BUPYCOB
(JI.1. WBanoBckuii). OCOOEHHOCTU CTPOCHUS U >KU3HEIACATEIbHOCTH
BupycoB. baktepmodaru. bonesnm pacreHui, >XKMBOTHBIX M YETOBEKA,
BbI3bIBaeMble BHUpycamu. Bupyc unmmyHopedunura yenoseka (BUY) —
Bo3Oymurens CIIWMla. Ilpodunaktuka pacmpocTpaHEHUsS BHPYCHBIX
3a00JIeBaHU
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Pa3smHoxenue u WHIWBUYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Kirerounslii muKiI, WIM JKU3HCHHBIM MUK KiIeTKH. MHTepdaza m MHUTO3.
[Ipomeccel, mnporekaromue B wuHTepdasze. Perukamus — peakmus
MatpuuHoro cunre3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0Op —
KapuoTull. JIMIIOWAHBIK W TalUIOMAHBIA  XPOMOCOMHBIE  HAOOPHI.
Xpomatuapl. Lluronornueckue OCHOBBI Pa3MHOXKEHHS U MHIUBUAYATIbHOTO
Pa3BUTHUS OPTAHU3MOB.

Henenne kinetkn — muto3. Cragum murosa. Ilpoueccel, mpoucxoasmue
Ha Pa3HbIX CTAUSIX MUTO3a. BUOTOrHYECKU CMBICI MUTO3a

5.2

@DopMbl pa3MHOKEHUS OPTaHU3MOB: Oecronioe U nmojaooe. Buabl 6ecnosnoro
Pa3MHOXKEHUS: JIEJIeHUE HaJBOE, MOYKOBAaHHE OJHO- U MHOTI'OKJIETOUHBIX,
criopooOpa3oBaHHe,  BEreraTuBHOE  pa3MHOXeHue.  MckyccTBeHHOE
KJIOHUPOBAHHE OPTraHU3MOB, €T'0 3HAUEHHUE JIJIS CeJIEKLIUU

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTINYUS OT OECIIONOTO.

Meiio3. Cranuun meitosza. IIporeccel, npoucxoasume Ha CTaausxX Meio3sa.
[ToBenenne xpomocoM B Meino3ze. Kpoccunrosep. buonornyeckuii cMmbIci
Y 3HA4YECHHUE Meno03a

5.4

['amerorene3 — mpoiiecc 00pa3oBaHMS TMOJOBBIX KIETOK y KUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKM M AuyHUKH. OOpa3zoBaHuME U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMarTo30u, SIMIEeKIIeTKa) — CliepMaToreHes
u ooreHe3. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U CIEPMAaTO30UI0B.
OmnonorBopenue. [lapTeHorenes

9.5

NunuBuayanbHoe pas3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(omOpuorenes). OTanbl ASMOPHUOHAIBLHOIO PA3BUTHUA Y TTO3BOHOYHBIX
KUBOTHBIX: JAPOOJICHHE, TacTPYJAlus, opraHorenes. [loctoMOpuonanbHOE
pa3BuTHe. THIBI TOCTAMOPUOHAIBHOTO PA3BUTHUS: MPAMOE, HENPSIMOE
(MmmumHOuHOE). BnusHHMe cpenbl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPHI,
CrOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOCTBA.

Poct u pa3Burne pactreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHHU, CTaJINH PA3BUTHUS

HaCJ'IeI[CTBeHHOCTB 1 NSMCHYUBOCTBb OPraHu3MOB

6.1

IlpenmMer m 3amaum reHeTukH. lcTopusa pa3BUTHS TEHETHKH. Bxian
POCCUHCKUX M 3apyO€KHBIX YYEHBIX B pa3BUTHE TI'E€HETHKU. MeTomabl
TFeHETUKU  (TUOPUAONOTMYECKUN, IUTOT€HETUYECKUN, MOJIEKYJSPHO-
reHerudeckuii). (OCHOBHbIE TeHETHYecKne TNOHATHS. ['eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMAast B CXEMAX CKpEIIMBAHUI

6.2

3aKOHOMEPHOCTH HACJIEIOBAHUS PU3HAKOB, YCTaHOBIIEHHbIE ['. Menaemnem.
MonorubpuHoe CKpeluBaHne. 3aKOH €AMHO00pa3usi THOPHUIOB TIEPBOTO
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nokoJjieHus. IlpaBuiao JTOMUHUPOBaHUA. 3aKOH PACIICIUICHUS MNPU3HAKOB.
I'mnoresa yuctorsl ramer. 11onHOE M HEMOJIHOE TOMUHUPOBAHUE.
JlurubpuiHOEe  CKpelMBaHUE. 3aKOH HE3aBUCHMOI'O  HAcJeJ0BaHUs
NMpU3HAKOB. llWTOreHeTHyecKne OCHOBBI JUTHOPHUIHOTO CKpEIIUBAHUA.
Ananusupymoniee  ckpemmBaHue. Vcnosib30BaHME — aHAIM3UPYIOLIETO
CKpeIIUBaHUs JIJIsl ONpe/IeSICHUs] TeHOTHUIa 0CO0U

6.3

CuemnienHoe  HacienoBanue  mnpusHakoB. Padora T.  Moprana
MO CIETUIGHHOMY HAaclleZJOBaHWIO TeHOB. HapylieHue cremieHusi TeHOB
B pe3yibTaTe KPOCCHHTOBEpa. XPOMOCOMHAsi TEOpHs HACJIEICTBEHHOCTH.
I'enernueckue Kaprol.

['eneruka nmona. XpoMOCOMHOE OTpeeNieHUE Moia. AyTOCOMBI U TOJIOBBIE
XxpoMocoMbl. ['oMorameTHbie U rereporaMeTHbie oprann3mbl. HacnenoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM

6.4

N3MeHYnBOCT®D. Buaet M3MEHYUBOCTH: HEHACJIEACTBEHHAs
W HACJIEeACTBEHHas. Ponp cpenbl B HEHACIENCTBEHHOM W3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAITMOHHON U3MEHUMBOCTH. BapuallMoHHBINA psij
U BapuauuoHHas KpuBasg. Hopma peakuuu mnpusHaka. KomnuecTBeHHbIE
U KauyeCTBEHHbIE TMpPHU3HAKM M HUX Hopma peakuuu. CBoiicTBa
MOAN(DUKAIIMOHHOW U3MEHYHUBOCTH

6.5

HacnencrBennasi, Wiayd reHOTUIIUYECKas, U3MEHUYMBOCTh. KoMOWHaTHBHas
M3MEHYMBOCTh. MeH03 W TOJOBOW MpOIEcCC — OCHOBA KOMOWHATUBHOU
U3MEHYMBOCTU. MyTalroHHass U3MEHUMBOCTh. Kitaccudukanus myTaiuin:
TEHHBIE XPOMOCOMHBIEC, TE€HOMHbIC. YacToTa W MNPHUYUHBI MYTalUU.
Myrtarensbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHON
m3menunBoctu H.W. BaBunosa

6.6

I'enernka uenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbI T'€HETUKU
YEJII0BEKA: reHeajJorun4ecKui, OJIM3HEIOBBIH, LIUTOTCHETUYECKUM,
OMOXUMUYECKUN, MOJIEKYIIsipHO-TeHeTHYeckuil. COBpeMEHHOE OIpe/ieNieHre
F€HOTHUNA: MOJHOI€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHE, B TOM
yucie ¢ nomonibio [M11P-ananuza. HacnencrBenHbie 3a001eBaHMs YeTOBEKa:
IeHHBbIC OO0JIe3HH, OOJIe3HHM C HACIEACTBEHHOM IPEaPacIoIOKEHHOCTHIO,
XpOMOCOMHBIe Ooiyie3Hu. CoMaTu4ecKue ¢ TEeHEpaTHUBHbIE MYTallUU.
[TpuHMnBI  3M0pOBOTO  00pa3a >KW3HHW, JUATHOCTUKH, MPOQPUIAKTUKH
u JICUCHUS FeHETUYECKUX Oose3Hel. MenuKo-reHeTHYECKOe
KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAUIIMHCKOM T€HETUKH B NIPEIOTBPAILICHUN
Y JICUEHUHU TeHETHYECKUX 3a00IeBaHNI YelOBEeKa

Cenekus oprann3MoB. OCHOBBI OMOTEXHOJIOT MU

7.1

Cenekuus Kak HayKa U IIPoLECC. 3ap0XKAEHUE CEIEKIIMU U TOMECTUKALIMS.
VYyenne H.M. BaBunoBa o0 1EeHTpax MNPOUCXOXKACHHUS W MHOT0O0Opa3us

46



depepanbHan paboyas nporpamma | Buonorusa. 10-11 Knaccbl (6a30Bblil

KYJIbTYPHBIX pacTeHUW. L{eHTphl MPOUCXOXKIECHHS TOMAIHUX >KUBOTHBIX.
Copr, nopozga, mramm

7.2

CoBpeMeHHbIE METOJIbI CeNIeKIIMU. MaccoBbI U MHAMBUAYAIbHBINA OTOOPHI
B  CEJNEKIIMM  pacTeHUd W KUBOTHbIX. OlEHKa  3KCTepbepa.
bnuskopoacTBeHHOE — CKpelMBaHWe — HMHOpuAMHT. Yucras JHUHMS.
CkpemBaHve 4YUCThIX JuHuUM. ['erepo3uc, wim rubOpuaHas cuia.
HeponctBennoe ckpemuBanue — ayropuauur. OTaaneHHas THOpUAN3anus
u ee ycnexu. VMCKyCCTBEHHBIM MyTareHe3 M IOJYy4YEHUE IOJIUIUIOUIOB.
JIoCTMXKEHUS CEJIEKIIMU PACTEHUH, ’KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorus kak oTpaciib MPOU3BOJCTBA. |'€HHAsA WHXKEHEpHUsA. DTallbl
co3nanus pekomOunantHo JIHK u tpancrenHsix opranusmoB. Knerounas
nwxeHepud. KiieTouHble KyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKECHHUE
pactenuid. KiloHHpOBaHME BBICOKONPOIYKTUBHBIX CEJIbCKOXO03SIMCTBEHHBIX
OpPraHU3MOB. DKOJIOTMYECKHUE U 3TuYecKue npodieMbl. MO — reneruuecku
MOIU(PUITUPOBAHHBIC OPTaHU3MBbI
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IIpoBepsieMble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHS OCHOBHOI 00pa30BaTe/IbHOI

NMpOrpamMmblI

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsiembie IpeIMETHBIC PE3yIbTAThl OCBOCHHUS OCHOBHOMN
0o0pa3zoBaTeIbHOM NpOrpaMMBbI CPETHETO 00I1IEro 00pa3oBaHus

1

CpopMHPOBAHHOCTh 3HAHUW O MECTE M POJU OUOJIOTUU B CUCTEME
HAyyHOr0 3HAHUS  €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHpPa W HAYyYHOIO
MHUPOBO33pEHUS; O BKJIAJ€ POCCHUMCKUX M 3apyOekHBIX YUEHBIX-
OHONOroB B pa3BUTHE OMONOrMU; (PYHKIIMOHAJIBLHOH T'PaMOTHOCTH
YeJIOBEKa JUISl PELICHUS )KU3HEHHBIX 3a/1a4

YMeHHEe pacKphlBaTh  COJEpKaHUE OWOJIOTMYCCKUX TEPMHHOB
Y TIOHATHUIN: BU, TIOMYJISIHS, TeHO(OHI, SBOJIFOIIHSI, IBIKYIIINE CHITBI
(akToph) ABOJIIOIHH, MIPUCIIOCOOJICHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, DKOJIOTUYECKHE  (haKTOpHI, IKOCHUCTEMA,
OPOAYILEHThI,  KOHCYMEHTBI,  PEAYLEHThI, LENH  I[HTaHus,
AKOJIOTHYECKas TupamMuaa, OUoreoreHos3, onocdepa

YMeHue uznaraTh OMOJIOTMYECKUE TEOPUHU (IBOJIOLUOHHAS TEOPHS
Y. [apBuHa, CHHTETMYECKass TEOpHUsS  SBOJIOLMH), 3aKOHBI
W 3aKOHOMEpHOCTH (3apoabiiieBoro cxoxacrea K.M. boapa,
YepeloBaHUs  TJIABHBIX  HAMpaBJICHUM W  IMyTed  HBOJIOIUU
A.H. CeBeproBa, yuenus o Ouochepe B.U. Bepnaackoro),
OTIPEJIENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BianeTb METOJaMH HAy4YHOTO TIO3HAHHWS B OHOJIOTHH
(HaOmroJieHue M OMUCAHUE >KUBBIX CHCTEM, IPOLIECCOB M SBIICHMUIA;
OpraHu3anuss ¢ TPOBEACHUE OHMOJOTHYECKOTO DKCIEPUMEHTA,
BBIJIBWKCHHE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKIY
UCCIIEyEMbIMU BEJIMYMHAMU, OOBSICHEHUE TTOJTYUYCHHBIX PE3YJIbTaTOB,
VCIIOJIb30BAHHBIX HAYYHBIX IOHSITHHW, TEOPUM U 3aKOHOB;, YMEHHUE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIHTATOB)

YMeHue  BBIIENATH  CYIIECTBEHHbIE  NPU3HAKK  CTPOCHUS
Ononorndeckux OOBEKTOB: BHUIOB, TOIYJSIIUN, TPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB, OHOTEOIIEHO30B M  JIKOCHCTEM;
OCOOCHHOCTH  MpPOIIECCOB  HACJEACTBEHHOW  W3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JCHCTBUS DSKOJOTWYECKHX (AaKTOPOB Ha OPTaHH3MBI,
TIEpEeHOCca BEIIECTB U TTOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOTIOTECHHBIX
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U3MEHEHHI B DKOCUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB
1 OMOT€OXMMUYECKUX ITUKIIOB B Onocdepe

YMeHue TNpUMEHSTh TONYYEHHbIE 3HaHUS Uil  OOBSICHEHHS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsI MPUHATHUS MPAKTUYECKUX
pelieHri B TOBCETHEBHOM >KM3HU B LIEJsX oOecriedeHust 0€30macHOCTH
CBOEIro 3JI0POBBbSI U 3JI0POBbSl OKPYXKAIOIIUX JIIOJIEH, COOJIIOACHUS
HOPM TPaMOTHOTO TMOBEACHUS B OKPYXaIOIIe MPUPOIHOU Cpele;
MMOHUMAaHUE HEO0OXOIUMOCTH UCIIOJIb30BaHUS JTOCTHKEHU N
COBPEMEHHOW OMOJIOTHUH JIJIsl PAIIMOHATIBFHOTO TIPUPOIOTIOIb30BAHUS

YMeHue peiiath 3JeMeHTapHble OMOJOrMYECKHE 3a1a4u, COCTABIISTh
CXEMBbI IEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (1IE€MU MUTAHUS)

YMeHre BBIMOTHATH JIA0OPATOPHBIE H MPAKTUYECKHE PaOOTHI,
coOnrofaTh TpaBWia MpU paboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM
00opy10BaHUEM

YMeHHe KpUTHYECKH OICHWBATh M MHTEPIIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEP)KAaHMsI, BKJIIOYAIONIYI0 TICEBIOHAYYHBIC
3HaHUSA W3 pa3Iu4HbBIX HcTouHHMKOB (CMMU, HaydHO-TIOMYJISpHBIC
MaTepHaJIbl); paCCMaTPUBATh TII00ABHBIE KOJIOTHUECKHUE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
TTO3UITHIO

10

YMeHue co3aBaTh COOCTBEHHBIC TUCHMEHHBIC M YCTHBIE COOOIIICHMSI,
0000111251 OMOIOTNYECKYI0 MH(OPMALINIO U3 HECKOJIBKUX UCTOYHUKOB,
TPaMOTHO MCTIOJB30BATh MOHATUWHBIN anmapat OuOIOTHH

IIpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblIl 2IIEMEHT COAEPIKAHUS
1 DBONIOLKMOHHAs OUOJIOTHS
11 DBOJIONMOHHAS TEOPHUS U €€ MECTO B OUOJIOTHH.

CBuzmerenscTBa 3BOMIONMH. [laleOHTOIOTHYECKHE: TIOCTEAOBATEIBHOCTh
MOSIBIICHUS] BUJOB B MAJICOHTOJIOTUYECKOMN JIETOMHCH, TIEPEXOHbIe (DOPMBI.
buoreorpadguueckue: cxoactBo u pasznuuue ¢dayH u (HIOp MATEPUKOB
U OCTPOBOB. OMOPHOJIOTUYECKUE: CXOACTBA U PA3INUUs SMOPHUOHOB Pa3HbIX
BHUJIOB TO3BOHOYHBIX. (CpaBHUTETHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC,
aHAJIOTUYHbBIC, PYJUMEHTAPHBIE OpraHbl, AaTaBU3MbL. MOJEKYISPHO-
OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIICICTBEHHOCTH M OCHOBHBIX
METa0OMMYECKUX MyTEeH Y BCEX OPTaHU3MOB
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1.2

OpomonmonHas teopuss Y. [lapBuna. IIpennocbulku BO3HUKHOBEHUS
JapBUHU3MA. [[BYDKYIIIME CUITBI HBOTIOUY BUIOB 110 J[apBuHy (M30BITOYHOE
Pa3sMHOXKEHME NpPU  OrPAHUYCHHOCTH  PECYpPCOB,  HEOINPEIEIICHHAs
U3MEHUYMBOCTb, OOpH0A 32 CYyIeCTBOBAHKE, €CTECTBEHHbBIN 0TOOD)

1.3

Cunrernueckast Teopust sBomonun (CTD) U OCHOBHbBIE €€ IMOJIOKEHUS.
MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOITIOLUN

1.4

JBrxyiue cuibl ((hakTOpbl) SBONIOIMU BUIOB B MIpUpoAe. MyTalilmoHHbIN
npolecc MU KOMOWHATHBHAsT M3MEHUYMBOCTh. [lomynsiliMOHHBIE BOJIHBI
u gaperid renoB. Mzomsmmss u  wmwurpamusi. EctecTBeHHBIM 0OTOOpD —
HarpasJsoui (pakTop 3Boaoud. OpMbI €CTECTBEHHOT'O 0TOOpA.
[Tprcnoco0neHHOCTh OPraHU3MOB KaK pe3ynbTar 3Bojouuu. [Ipumepsl
MPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO0AAATITALIIH.

Bun wu BunmooOpazoBanue. Kputepun Bujma. OcHOBHbIE —(POpPMBI
BUI000pa3oBaHus: Teorpaduieckoe, IKOIOrnIecKoe

15

MaxkposBontorusi. DPopmbl  IBOJIONMK:  (PUIeTHYECKas, JHWBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpatuMocTs 3BOIIOIIMHU

Bo3HukHOBEHUE 1 pa3BUTHE )KU3HU HA 3emiie

2.1

JloHay4yHbIE NPENCTABICHUS O 3apOXKICHUM >XU3HU. HaydHble TUIIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJyie: abhoreHes3 M MaHCIepMus. XHUMHUECKas
3BOJIIOLHUA. DKCIEPUMEHTATBHOE MOATBEPKICHUE XUMUYECKON SBOJIIOLIVHU.
Hauanbnple aTambl Ouosiormdeckoi spomroruu. [umoreza PHK-mmpa.
[TepBrie KneTKM U UX 3BONONUA. POPMHUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emiie mo 3paMm u nepuojaM. Karapxeil. Apxeiickas
U mpoTepo3oiickas 3psul. [laneo3olickas spa U ee nepuoibl: KeMOPUNCKU,
OPJOBUKCKHUM, CHIIYPUUCKHN, NEBOHCKUW, KAMEHHOYTOJIbHBIM, MEPMCKHUN.
Me3so030iicKas 3pa U €€ MEPUOIbl: TPHACOBBIN, FOPCKUI, MEITOBOM.
KaliHo30iickass 3pa W €€ TepHUOoJbl: NaJICOre€HOBBIA, HEOT€HOBBIN,
AHTPOITOrE€HOBBIN. XapaKTEPUCTHUKA KJIMMATa U TE€OJIOTUYECKUX MPOLECCOB.
OCHOBHBIE 3Tamnbl 3BOJIIOUMM PACTUTEIBHOIO U KMBOTHOTO MHUpa.
Apomopdo3bl y pacTeHUH U )KUBOTHBIX. [losBIIeHHE, paciBET U BHIMUpAHUE
IPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OPTraHUYCCKOI'0O MHpPA KaK OTPAXKXCHUC 3SBOJIIOINU. OcHOBHBIC
CUCTEMATUYICCKUC I'PYIIIIBI OPTAaHHU3MOB

2.4

9BOJII-OHI/IH YCJIOBCKA. AHTpOHOJIOPHH KaK HayKa. PazBurue l'IpeI[CTaBJIeHI/Iﬁ
O IMPOUCXOKACHUHN YCIIOBCKA. Metonasl HU3Yy4YCHUA aHTPOIIOIrCHE3Aa. CXOI[CTBa
n pas3jinivg YCIOBCKA HU JKHUBOTHBIX. CucreMaTH4eCcKOe ITOJIOKCHHUE
YCJIOBCKA.
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HBwxymue  cwibl  (pakTopbl) — aHTpomoreHeza.  HacriencrtBeHHas
M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 XKU3HH,
M3rOTOBJIEHUE OPYJIUH TPYy/la, MBILUIEHUE, PEYb

2.5

OCHOBHBIC CTAJIUU ¥ BETBHU DBOJIOIMH YEIIOBEKA: aBCTPATIONUTEKH, UemoBek
yMenblid, YenoBek MpAMOXOoadIiui, UYenoBeKk HeaHIepTalbCKuM, YemoBek
pa3ymHbIi. Haxomku WCKOMaeMbIX OCTAaHKOB, BpEMs CYIIICCTBOBAHUS,
00J1aCTh pacmpoOCTpaHeHUsI, 00beM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHI

2.6

YenmoBeueckue packl. (OCHOBHbIE OOJBIIME pachl:  €BPOMCOUIHAS
(eBpasmiickasi), Herpo-aBCTpajouaHasl (PKBATOpHAJIbHAS), MOHIOJIOMIHAS
(a3uaTcko-amepuKaHcKas). UepThl TPHUCTIOCOOJICHHOCTH TIPEICTaBUTEIEH
YeJIOBEYECKUX pac K YCJIOBHUSIM CYIECTBOBaHUA. EAMHCTBO 4enoOBEYECKUX
pac. Kpurtuka pacuzma

Opranus3msbl 1 OKpy:Karomias cpeia

3.1

DKoJ0rus Kak HayKa. 3aJjauu ¥ pa3/iesbl 3KOJIOrui. MeTo1bl 3KOJI0THYECKHUX
UCCJIeIOBaHUNA. DJKosorudyeckoe wmupoBos3peHue. Cpeabl oOUTaHUSA
OpPraHU3MOB: BOJIHA, HA3eMHO-BO3/1yIIIHAs, MOYBEHHaS,
BHYTPUOpPraHU3MEHHAas

3.2

Oxkonornueckne ¢dakTopel. Knaccudukamus sKogormueckux (aKTOpOB:
abnoTuyeckue, OMOTUYECKUE U aHTPOTOreHHbIE. [[efiCTBUE AKOITOTHYECKUX
(haKTOpPOB Ha OPTAHU3MBI

3.3

AOGuotnueckue (PakTophl: CBET, TEMIIEPATypa, BIaXKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnennst OpraHu3MoOB K JEHCTBHUIO a0MOTHUECKUX (DaKTOPOB.
buonornueckne puTMbl

3.4

buortnyeckue  dakrtopel.  Bumbl  OMOTHYECKHMX  B3aUMOJICHCTBUIA:
KOHKYPEHITUS, XHWIIHUYECTBO, TMapa3UTHU3M, MYTyaJdu3M, KOMMEHCAIIU3M
(Hax71eOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpanu3M. 3HAUCHUE
OMOTHYECKMX  B3aMMOJCHCTBUIA  JJi1  CYIIECTBOBAaHUS  OpPTaHM3MOB
B IIPUPOJIHBIX COOOIIIECTBAX

3.5

DKOJIOTHYECKHUE XAPAKTCPUCTHUKH  ITOIIYJISAIIHUU. OCHOBHBIE TTOKa3aTeiIu
mnmomyjsiguu:  4YMCJIICHHOCTb, INIOTHOCTb, POXIAaCMOCTb, CMCPTHOCTD,
IMpUpoOCT, MUT'pALTH. I[I/IHaMI/IKa YUCJIICHHOCTH IMOIIYJIIOUH U €€ PCTYIIIIUA

COO6HICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

CooOmiecTBO opraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBasd,
MpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bumsl-momunanTtel. CBs3U
B OMOILIEHO3€E

4.2

DKOJIOTUYECKHUE CHUCTEMBI (BKOCI/ICTGMLI). ITonsTne 00 »KocUCTEME
u 6I/IOI‘COI_ICH03€. CDy'HKLII/IOHaJ'IBHBIC KOMITOHCHTHI OKOCHUCTCMBI.
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MPOAYICHTHI, KOHCYMEHTBHI, PEAYyIeHTH. KpyroBopoT BemIeCTB M IOTOK
OHEPruM B JKocucteMme. Tpoduueckue (MUILIEBBIE) YPOBHU HSKOCHUCTEMBI.
[TumeBpie menn u cetu. OCHOBHBIE IOKa3aTeld JKOCHCTEMBI: OMoMmacca,
OPOAYKIMA.  DKOJOTMYECKHE MHUPAMHUIBI: MPOAYKIMH, YHCICHHOCTH,
onomaccel. CBOMCTBA KOCHUCTEM: YCTOWIMBOCTD, CAMOPETYISIINS, Pa3BUTHE.
Cykueccus

4.3

[IpupoaHbie 3KOCHCTEMBbl. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMAa XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOIO JIECa.

AHTpONOTr€HHbIE  AKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe U XO3AHMCTBEHHOE 3HAYEHUE arpo3KOCUCTEM U
ypOOIKOCHCTEM.

buopaznooOpasue kak ¢akTop ycroiuuBoctu sKocucTeM. CoxpaHeHue
OHMOJIO0rMYecKOoro pazHooopasus Ha 3emiie

4.4

VYuenne B.U. Bepnanckoro o Omocdepe. I'panuiibl, coctaB u CTPyKTypa
ouocdepnl. Kupoe BemecTBO U ero ¢yHkiuu. OcodbeHHOCTH Ouochepbl Kak
rJI00AIbHON IKOCUCTEMBI. JluHAMUYecKoe paBHOBECHE M OOpaTHast CBS3b B
ouocdepe. KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKUE ITUKIIBI JIEMEHTOB
(yrnepona, azora). 3o0HaIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBeuecTBO B Orocdepe 3emitn. AHTpONOreHHbIC U3MEHEHUs B Ouocdepe.
['mo0OanbHbIE 3KOJIOTHYECKUE IPOOJIEMBI.

OcHoBa paIMOHAIBHOTO YIPABICHHUS TPUPOJHBIMH pecypcaMd MU HX
UCIoNib30BaHue. JloCTHKeHUS OMOJIOTHN U OXpaHa TPUPOJIBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus / [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue /Ilox
pen. [laceunuka B.B., Axuroneproe o6imiectBo «M31aTenbcTBO
«[Ipocemienue»

* buosnorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue /Ilox pen. [Taceunuka B.B., Akimoneproe o6mectBo «M31aTenbcTBO

«IIpocBemeHne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[IpumepHast paboyasi mporpamMma OCHOBHOTO 00111er0 oOpazoBanus. buonorus
(6a30BbIH ypoBeHs) (a1 10-11 kiraccoB oOpazoBaTebHBIX OpraHU3AIIMI).

https://edsoo.ru

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/nhome

https://content.edsoo.ru/lab/subject/1/
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