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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TpOrpaMMbl O OHOJOTHH TEOPETUUYCCKYIO OCHOBY IS
OTIpEJICICHHs] TOAX0A0B K (OPMUPOBAHUIO COJEPKaHHMS YYEOHOTO MpeaMeTa
«buonorus» cocraBwiM: KoHuUenrtyaiabHble nonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, COJEp)KaHUs, pe3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO MTOJTOTOBKH BBIITYCKHUKOB, TIOJIOKECHHSI 00 OOIIUX MEIX U
NPHUHIIMIIAX, XapPaKTEPHU3YIONINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
ob1ero oopazoBanusi B Poccuiickoit denepaliuu, a Takxe MoJ0KEeHUs 0 crenuduke
Ouonornu, €€ 3HAUYEHWW B T[IO3HAHWHM KUBOW TIPUPOJABI U OOCCICUCHHU
CYIIECTBOBAHMS YeJIOBEYECKOTO 001ecTBa. COrlacHO Ha3BaHHBIM TOJIOKCHHSIM,
OTIpe/IeICHBl OCHOBHBIE (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Tporpamma o Orosioruu 1aéT MpeIcTaBiIeHUe O eNsIX, 00 00IIel CTpaTeruu
oOy4YeHHsI, BOCTUTAHUS U PA3BUTHS 00YJAIONIUXCSI CPEICTBAMH yU4eOHOTO IIPeIMETa
«buonorusy, onpeaensieT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, er0 CTPYKTYPY,
pacripesieyieHue 1o pasjeliaM U TeMaM, PEKOMEHIYeMYIO IOCJIeI0BaTEIbHOCTh
U3y4eHus] yueOHOro mMaTepuaina ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENBbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOydYeHHs B
dbopmMupoBaHUHU OCHOBHBIX BHJIOB y4eOHO-TT03HaBATEIbHOM
NEeATeIIbHOCTH/YUEOHBIX JCHUCTBUIM OOYYAIOIIMXCS IO OCBOCHHUIO COJEpPIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIAIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Owuonoruu, Onarojgapss 4emy B HeE
NPOCMATPUBAETCS  HAMPABIEHHOCTh HAa pa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, [IEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHHS, PEJCTABICHUN O 3JOPOBOM
o0Opa3e XU3HM U OEpEKHBIM OTHOIICHHMEM K OKpPYXKAloIIel MPHUPOIHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEOMOTOTHYECKUX TEOPH, a TaKkKe 3HAHWH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHWI B TTOBCEAHEBHOM KU3HU JUIsl PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHMUS, 000OCHOBAHUS SKOJOTUUYECKH TEIECO00pa3HOTO
MOBEJICHUS B OKPY’KAIOIIEH MPUPOIHON Cpele, aHadr3a BIUSHUS XO3IMCTBEHHOU
JESTETHPHOCTH YEJIOBEKA Ha COCTOSIHHE TTPUPOIHBIX M HCKYCCTBEHHBIX IKOCUCTEM.
Ycunenne BHUMaHWS K TPUKIATHON HAMPABICHHOCTH YYeOHOTO TpeaMera
«buonmorus» MpoANKTOBAaHO HEOOXOIUMOCTHIO 00€CTICUeHUS YCIOBUH IS PEIICHHUS



OJIHOM M3 aKTyaJIbHBIX 337a4 IIKOJIBHOIO OMOJOTMYECKOro o0pa3oBaHUs, KOTOPas
npeanoiaraer GOpMUPOBAHHE Yy OOYHAOUIUXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0Opa3oBaHMs 3aHUMAET BAXKHOE
mecto. Ona oOecrneunBaer (popMuUpOBaHUE y OOYHYAIOIIMXCA MNPEACTaBICHUN O
HAyYHOU KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOW mpupojae, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd MU 3BOJIIOIMUH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  NpHUPOAbL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M Oe3omacHoro obOpasa
KU3HU, IKOJIOTMYECKOI0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COIUATM3ALUU
oOyuaromuxca. M3ydenne 6uosorun oOecrednBaeT ycioBHs JUisi popMUpOBaHUS
MHTEIJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX H HWH(DOPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABIEHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PU3UKHU, XUMUU U
reorpaduu. Ha3paHHble TOJNOXKEHHS O TMpeAHa3HAYEHUH Y4YeOHOro mpeaMera
«buonorus» coCTaBMWIM OCHOBY /i ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEpKaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
OMOJIOTHH.

Ot60p coxmepkanusi yueObHOro mnpeamera «buomorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OINpPEACISIONINE aJeKBAaTHOE TOBEIICHUE
YeJIOBeKa B OKPYIKAIOIICH IPUPOIHON cpejie, BOCTpeOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TpPaKTUUecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUsA, KOTOPbHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[ICHHOCTHBIX ~ OPHUEHTALMAX  JHMYHOCTH,  CIIOCOOCTBYIOIIUMX  T'yMaHHU3alUH
OHMOIOrMYecKoro 00pa3oBaHuUs.

CrtpykTypupoBaHHue cojepx aHHus y4eOHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUCHHUS 3HAHUHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABL, O €€ YPOBHEBON OpPraHU3allMM U
3BOJIIOLMHU. B COOTBETCTBUYU € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJIEJICHBI CIEAYIOIINE COoAepKaTenbHble TUHUM: «bronorus kak Hayka. MeTobl
HayyHOTO To3HaHMs», «KieTka kak Ouonmormueckas cucreMayn, «OpraHums3M Kak
Ouonorunyeckas cucrema», «CuctemMa U MHOrooOpasve OpraHu4eCKOro MHpay,
«OBOJIIOIMS )KUBOM MPUPOIB», « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra W NOpHOOpeTeHHWe YyMEHUM
UCIIOJIB30BaTh ATU 3HAHUA IS TPAMOTHBIX JCHCTBHM B OTHOIIECHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBAETCS PEUICHUEM CJICAYIOIINUX 3aa4:

OCBOCHUE OOYUYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUNIOTE3aX, MPaBUIax, CIy>KallUuX OCHOBOM
s GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BBIAAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHajdu3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, WJACH W TOAXOJOB K HM3YyYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTaHOBJIEHHE Yy OOydYamImMXCcsi O0Omel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATH SBIICHUS OKPYKAIOIIETO
MUpa KMBOM MPUPOABI HA OCHOBAHUY 3HAHUM U OIBITA, MOJYYEHHBIX IPU U3YUEHUN
OHOJIOTHH;

dbopMupoBaHue y O0OyYaloOlUMXCS YMEHHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMONOTUYECKUX 3HAHUWA B TMPAKTUYECKOW JCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHS YEJIOBEKOM YKHBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOMIOACHUS ATHIECKUX
HOPM MPH MPOBEJICHUHN OMOJOTHYECKUX UCCIETOBAHUI;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTHYECKOMN KYIBTYPHI, ISl (POPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HM IS
OLICHKH MOCJIEJICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIOIlIel cpee,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COONIONCHHWE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucreme cpemnero oOmiero oOpaszoBaHus «buonorus», u3ydaemas Ha
0a30BOM ypOBHE, SIBIISIETCSI OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHoN obsactu «EcTecTBEeHHO-HAayYHbIE TTPEAMETHI.

JI1st u3yuenus OMoJOTUK Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Guoniorun B popMupoBaHUU COBPEMEHHON HAy4YHOH KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYEecKas o0paboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM
MOJICKYJISIPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTeOeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabmutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKABOU IPUPOABI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boaa 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BewecTB B KieTrke. llomnep:xanue
OCMOTHYECKOT0 OajaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (ME€pBUYHAS, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYyKTypa). XUMHUYECKUE CBOHcTBa OelkoB. buonoruueckue
GyHKIMN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LneHTp, cyoctpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Otauuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIUu3aTOPOB.

VYrieBoabl: MOHOCaXapuibl (TJIHOK03a, pru003a U 1e30KCUpr003a), TUucaxapuIbl
(caxapo3a, JaKkTo3a) M TMOJUCaXapuabl (Kpaxmas, TJIMKOT€H, IIeJUTI0JI03a).
buonorunyeckue GpyHKIMH YTIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHbie cBoiicTBa. buomornveckue ¢yHkuuu aunuaoB. CpaBHEHUE
yTJI€BOJIOB, OEJIKOB U JIUIUJIOB KaK HICTOUHUKOB SHEPIHUH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
HyKJIenHOBbIX KUCHOT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHUH.

[utonorus — Hayka o kietke. Kierounas Teopusi — npuMep B3auMOJEHCTBUS
ujel u HaKkToB B HAYYHOM MTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak reHernueckuit ammapar, cucrema
cuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTudeckas. OcoOeHHOCTH
CTpOEHUsl MpOKapuoTHYecKo kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYHUS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpaHa, e€ cBoiicTBa U GpyHkiuu. [luTomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHownabl kietkw: OIIC, ammapat ['onbmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOUABl KJIETKH: MUTOXOHJAPWH, IUIACTHBI.
[Ipoucxoxxknenne MUTOXOHApUNM W TacTua. Bunmbl mmactun. HememOpaHHbIE
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTpP, LEHTPUOIU, PECHUUKH,
KryTUKU. OYHKIIMN OPraHOMI0B KJIETKU. BKirroueHus.

Snpo — perynsaropubiii eHTp kiuetku. CTpoeHme snpa: suepHas o00J0dYKa,
KapuoIuia3mMa, XpOMaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Junarpammel: «PactipeneneHrne XuMUYECKUX 3JIEMEHTOB B HEKHUBOW IPUPOJIEN,
«PacmpeneneHue XUMUYECKHUX 3JIEMEHTOB B JKMBOU IIPUPOILH.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHe MOJICKYIIbI OElIKay,
«Ctpoenue dpepmenta», «Hyknennossie kucnotel. JJHK», «CTpoeHrne MoneKyIbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKW,
«CTpoeHHE paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHUYECKON KIIETKNY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE MJid MPOBEICHUS
HAOIIOJICHU, W3MEPEHUM, HSKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajaasbl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe CTpoeHMsI KJIETOK paCTEHUH,
KUBOTHBIX M OaKTepuil MOJi MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HxX
OMHMCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTH KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUS (HEPreTUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTabou3Ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHBIN U rerepoTpodHbIi. Pons pepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peaxiuu
dboTocunTe3a. IhPeKkTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TMOBBIIIEHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTKe. PaclierieHne BelecTB, BbIACICHUE U
AKKyMYJIHMPOBAaHHUE YHEPTUHU B KIIETKE. DTaIbl YHEPTETUIECKOr0 oOMeHa. [ mukonms.
bpoxenue m ero Buabl. KucimopogHoe OKHCIEHHE, WU KIETOYHOE IbIXaHUE.
OxucnutensHoe pochopmnmmpoBanue. IPPEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHMOpManuu B KiIEeTKe. ['€HETMYECKUH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — OnocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKuCIOT. Pomb pubocom B
OouocunHTese Oenka.

Heknetounsie ¢popmbl xu3HU — BUpYyChl. cTopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
Bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedpuuura yenoeka (BUY) — Bo3zoyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nuTanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JJTHK».

O6opynoBanue: Moaenu-antmukanuu «Yapoenne [IHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM >KU3HEHHBIM LUK KieTku. WHTepdasza m Mutos.
[Ipomecchl, mpotekaronue B uHTepdasze. Permukaruss — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[luTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUBUAYAJIBHOI'O  Pa3BUTHSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HaY€HUE IS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIIOI0TO.

Meiio3. Cranun menosza. IIpoueccsl, Mpoucxoasdiine Ha CTagusix Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuit cmpicin U
3HAYEHHUE MEHo03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK y IKHUBOTHBIX.
[TomoBbIe Kene3bl: CeMEHHMKH W sSUYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (crnepmMaTo30uj, SHMIEeKIeTKa) — CHepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHS SUIEKIETOK H crepmMaTo3ouioB. OIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorene3). Jrtanbl 3MOPUOHAIBHOTO PA3BUTUSI Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOe pa3BuTHe. THIb
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIUYMHOuYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit»y, «CTpoeHUE TMOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounerii mukiny, «Pemnmukauus JHK», «Mutos»,
«Menosz», «lIpsmoe u HenpsAsmoe pa3BuTHe», «['aMeToreHe3 y MiaeKONUTAIIUX U
yeoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJICKOTTUTAIOIIETO», «SNIeKIeTka MiIeKonuTaromero», «KapruoknHes B KIEeTKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-almuiukanus «JlegeHue KIeTku», MOJEeNb
JIHK, monens meTadasHON XPOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast padota Neo 3. «HaOmromenue muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3aaun reHeTUKd. Mictopust pa3BUTHS TeHETUKU. Posib uTonoruu
¥ SMOpHOJIOTMH B CTAHOBJIEHWW TEHETHUKHU. BKIIam poCCHICKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
UUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUI). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTHU HACIIEIOBAHUS MMPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHOe CKpelluBaHUE. 3aKOH €IUHO0-00pasus THOPHUIOB IIEPBOTO
nokosieHus1. [IpaBuiio qoMuHUpOBaHUs. 3aKOH paclleIIeHHs] TPU3HaKoB. [ 'unoresa
yuCTOTHI raMeT. [1oyiHOE 1 HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTHyeckne  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanmzupyroniee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIpEIeNICHHsI TEHOTHUIIa 0COOU.

CueruieHHOe HaclieloBaHue npusHakoB. Pabora T. Moprana no cuerjiecHHOMY
HACJIEIOBAaHUIO TeHOB. HapyllieHne cluernieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKHUE KapTHhl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
xpoMocombl. ['omorametrHble M TreTeporameTHble opraHnu3mbl. HacnemoBaHue
MIPU3HAKOB, CIEIJIEHHBIX C IMOJIOM.

HN3meHuynBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(DUKAITMOHHON U3MEHUUBOCTH. BapuaiimoHHsbIi psig ¥ BapualmoHHas KpuBasl.
Hopma peakunn npusnaka. KonnyecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTh. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kitaccudukariuss MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbie (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOALI TE€HETUKHU
YyeJIoBeKa: F'eHeaJIOrnUeCKuid, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHUIA. CoBpemMeHHOE ONPEJICIICHUE F€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacnencTtBennbie 3a0ojeBaHUsS 4YeJOBEKa: TCEHHBIC OOJIE3HH,
00JIe3HU C HACIEJICTBEHHOM MPEeApacTOOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue | TeHepaThuBHble MyTanuu. CTBONOBbIE KiIETKH. [IpuHIUIIBI
3I0POBOTO 00pa3a >KMU3HU, TUATHOCTUKH, MPOPUIAKTHKHA U JICUCHUS TCHETHUYCCKUX
Oone3Hel. Meauko-TeHETHYECKOe KOHCYJIbTHPOBAHHE. 3HAUCHUE METUIIMHCKOMN
TCHETHUKH B TIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00I€BaHMI YeIIOBEKA.

JdeMoHcTpanum:

[loptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmurp! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIJICHUS U €r0 IIUTOreHETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurudopuaHoe ckpemuBanuey, «llutonornyeckre 0CHOBBI AUTHOPUTHOTO
CKpemuBanus», «Meino3y, «BzaumoaencTBue amiesibHbIX T€HOBY, «[ eHeTnueckue
KapThl PacTeHMH, )KMBOTHBIX M 4elioBeKa», «l'e€HeTuka mosay, «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CUECIUIEHHOTO C MOJ0oM», «KapuOoTHNbl 4eI0BEKA W KHUBOTHBIX,
«Buasl m3mMeHUnBOCTHY, «MoaudukanuoHHas H3MEHUYHMBOCTHY», «HacmemoBanwme
pesyc-bakropay, «I'eHeTHKa IpyIn KpoBu», «MyTallmoHHAas U3MEHYUBOCThY.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPUIHOE CKPEITMBAHUEY,
«Henonnoe nomunupoBanue», «urubpugnoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporipenapat «Jpozodunay» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), TepOapuit «I'opoxX moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3ydueHue MoauUKallMOHHOW U3MEHUYUBOCTH,
IIOCTPOCHUE BApUALIMOHHOIO psiia ¥ BApUALIMOHHOU KPUBOMY.

Jlaboparopnas pabora No 7. « AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MHUKpOTIpEnapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLECcC. 3apOXkKIAEHUE CENEKIUU U JOMECTUKAIUS.
VYyenue H. U. BaBunoBa o ieHTpax MpoUCX0OXKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuid. LIeHTpbl TPOUCXOXKACHUS TOMAITHUX )KUBOTHBIX. COPT, HOpOJia, IITAMM.

CoBpeMeHHBIE METOJIbI CeeKIIUU. MacCOBbIN M HHANBUIYAIBHBI OTOOPHI B
CEJEKIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras muHus. CKpelIMBaHUE YUCTHIX JIMHHM.
I'erepo3uc, wiu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. FIcKyCCTBeHHBIN MyTareHes3 1 MoJIy4eHHe
HOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHelx opranm3MoB. Kierounas
nHxeHepus. Knerounbele KyJlbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHUM.
KiioHupoBaHne BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DKoJIOTMYeCKHe U JdTHdeckue  mpoonembl. [MO  —  TeHeTHYeCcKHu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauuu:

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

Tabmutet u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl qoMalmHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacteHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MiBanoBay,
«Ilonmummonaus», «OOBEeKTH OuUOTEXHOJNOTUW», «KileTouHble KyabTYypbl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOOB M KOPHETIIIONOB AUKUX (POPM U KYIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS.

JlaGopaTropHble M MpaKkTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHMIKECHHS CEJICKIMM PACTEHHU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO depmy,



COPTOMCHBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JAaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpennochliKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOUMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMM. [lasieoHTONIOTHYECKHE: TIOCIIEI0BATEIILHOCTD
MOSIBJICHUSI BUJOB B TMaJlEOHTOJIOTUYECKOM JIETONUCH, TEPEeXOaHble (HOPMEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHEIE,
pPyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MYyTeH Yy BCexX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpenanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BHAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunterndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakToOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M IpEud
reHoB. M3oas1us U Murpamnusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOT0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [IpumMeps
PUCTIOCOOJICHUH Y OPTaHU3MOB. ApOMOP(O3bI U UNO-3IANITAIUH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30oBaHusi: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. Dopmbl  IBOMONHH:  (prsieTHYecKas, JHUBEpPreHTHAS,
KOHBEpPreHTHasl, napauienbHas. HeoOpaTuMoCTh 3BOJIIOIUU.

[IpoucxoxkaeHue oT HeclmeuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHas paudalus.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mrouiep, A. H. CeBepiios.



Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apobllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomynsauuny», «MyTauuoHHas

U3MEHUYUBOCTHY», «Apomopdo3bl», «amoamantanum», «OO0mas aereHeparus»,
«/IBmkymue cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000pA30BAHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op TUIONIOB M CeMsiH, KoJuieKiusa «[IpumMepsl 3alIUTHBIX TPUCITOCOOJICHUN Y
KUBOTHBIX», MOJelb «OCHOBHBIC HAMpPABJICHUS SBOJIONHUNY», 00bEMHAS MOJEIh
«CTpoeHHEe TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KoJeKus «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenp ammiukanua «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTaniuu GOpMbI KPBLIEEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU Ha 3emure.

JloHay4dHbIE TIPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMUs. XHUMHUYECKas
HBOMIOIUSI. AOUOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BOMONMN. HayanbHble 3Tarbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MNPOTOKJIETKHU. [IepBble KIETKM M HX 3BOJIOLMSL.
dopMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTAaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. [laneo3oiickas 3pa u €€ mnepuoabl: KeMOPHUHCKHIA,
OPJAOBUKCKHM, CHUTYPUICKUM, JE€BOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass »pa u €€ mnepuoApl: NaJICOrCHOBBIM, HEOIE€HOBBIM,
AHTPONOT€HOBBIN.

XapakTepucTUKa KIMMAaTa U TeOJOTMYECKUX IMpoueccoB. OCHOBHBIE ATallbl
ABOJIOLIMKM PACTUTEIBHOTO M JKUBOTHOrO MuUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0osiBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpraHMYecKOro Mupa Kak OTpaxkeHHe »3Boyrouuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHui o
IPOUCXOKIACHUN YeloBeKa. MeToapl H3ydeHHs aHTponorenesa. CxoxacTBa H
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CHUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JIBwxyriue cuiibl (pakTopsl) aHTpororenesa. HacnenctBeHHas KI3MEHYUBOCTD
U ecTeCTBEHHBIM 0TOOp. OOIIecTBEHHBI 00pa3 KHU3HHU, M3TOTOBJICHUE OpPYAUil
Tpy/Aa, MBIIJIEHUE, PEUb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenbli, YenoBek mnpsaMoxomdimud, YenoBeKk HeaHAEPTAIbCKUK, YenoBek
pasyMHblii. Haxojaku HCKOmaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOMIHAS
(eBpasuiickasi),  HETpo-aBCTpajoWaHas  (PKBATOpHaJbHAas),  MOHTOJIOU IHAS
(a3maTcko-amMepukaHckas).  YUepTbl ~ MPHUCHOCOOJIGHHOCTH  MpEACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CosHEYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <OKUBOTHas  KIETKay,
«IIpokaprotnueckas kineTka», «COBpEeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKAa W YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJoBeKay», «/lpeBHeumme moam», «lpeBHue mronu», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkne pace».

O6opynoBanue:  mymsiku — «lIpoucxoxkaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CJICTIKU WIH
U300paKEeHUsT KaMEHHBIX OpYAHM TMEePBOOBITHOIO 4YelOBeKa (KaMHHU-YOMTEPHI,
pyOmma, ckpebna), TreoxpoHOJOrHyYeckas TaOiauIa, KOUIeKnus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUL.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).

DKCKypcusi «IBOJIOIUSI OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4YHBIM WJIA KpaeBeIUECKU My3ei).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJaud U pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAas,
BHYTPUOpPraHU3MEHHas.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTuyeckue, OMOTHYECKHME U aHTPOINOreHHble. JleHcTBHE HKOJIOTMUECKUX
(hakTOpOB HAa OPraHU3MBI.

AbGuoTtudeckue (HakTOphl: CBET, TeMIeparypa, BlaxkHOCTb. dDoTonepuoansm.
[IpucniocoGyiieHnst  OpraHM3MOB K  JIEUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonoruueckue puT™MeI.

buotnueckue dakTopsl. Busibl 0MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasuTusm, koomepaius, MyTyalu3M,
KOMMEHCaIN3M (KBapTUPAHCTBO, HAXJICEOHMYECTBO). AMEHCAIU3M, HEUTpau3M.
3HaueHUe OWOTHYECKMX B3aUMOJICHCTBHM [IJIi CYIIECTBOBAHHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyysiuu. (OCHOBHBIE IOKa3aTelu
NOMYJISIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTU MOMYJISIUK U €€ PeryIsIusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabnmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYJSAIUU HHDY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonoruiueckue 0COOEHHOCTH PACTCHUM U3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KoJeyca.

[Tpaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHUI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
OpOCTpaHCTBEHHas, Tpoduueckas (muimenasi). Bunbl-momuHanTbl. CBsI3M B
ouoreHose.

Dkosiornyeckre cucteMbl (dkocucTembl). llonsitue 00 »dkocucreme u
ouoreonieHoze. DYHKIMOHAJIbHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMBbI. [TunieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelld 3KOCHCTEMBbI: OMOMacca, NPOAYKIUS. OKOJIOTMYECKHE MNHPaMHUJIbIL:



MPOAYKIIUU, YHMCICHHOCTH, Ounomacchl. CBOICTBa SKOCHCTEM: YCTOWYHMBOCTD,
camoperynsauus, passutue. Cykueccus.

[IpupoaHble S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
VI IIUPOKOJIMCTBEHHOTO JIECa.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTPyKTypa
ouocdepnl. XKuBoe BemectBo u ero Qgynkuuu. OcobeHHOocTH OHOcPephl Kak
r100anpbHOM 2KOCUCTEMBI. J[MHaAMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yTiiepoa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nobanbHbIe KOJIOTHYECKIE TPOOJIEMBI.

CocyiecTBoBaHM€ MPUPOBI U yenoBeduecTBa. CoxpaHeHue OuopazHooopaszus
KaKk OCHOBa ycroilunmBoctu Ouocheprl. OCHOBa pAIMOHATBLHOTO YIPABICHUS
IPUPOJHBIMU PECYypcaMu U MX UCIOJIb30BaHuE. JlocTuKeHUs: OMOJOTUU U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumer u cxembl: «llumesbie nenu», «bHONIEHO3: COCTAaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenn nuranus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay», « IKOCUCTEMA
XBOMHOro  Jjeca», «buonenos BomoémMa», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIC BO3ICHCTBUS HA IPUPOLY», « BaxkHENIIME UCTOYHUKH 3arpsI3HEHUS
BO3/lyXa M TPYHTOBBIX BOa», «llouBa — BakHeWIas COCTaBISAIONIas Ouocheps»,
«®DakTopel  gerpamanuu  mouB»,  «llapHukoBeiii  addexT»,  «DakTOpHI
PaAMOAaKTHBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunuaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cOO0IIECTBaY, KoJieKiun «buorieHosy», «Bpeaurenn BaxxHEHIINX
CEIBCKOXO03IMCTBEHHBIX KYJIbTYpP», TepOapuu U KOJJIEKIUN PACTEHUHN U )KUBOTHBIX,
MpUHAJJICKAIINE K Pa3HBIM SKOJIOTUYECKUM TpyIaM oJHOro Buaa, KpacHas kHura
Poccuiickoit  ®enepanuu, H300pKEHUS OXPAHSIEMBIX BUIOB pACTCHHH U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
bNUOJIOTN HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JTMYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeaMeTra «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHUIO  OHOJIOTHH,
IieJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJACHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1EHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYHUE OSKOJOTMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JICSITCIBPHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U JyXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JIMYHOCTH, MaTPUOTU3MA,
YBOKEHUSI K 3aKOHY W IIPABOIOPSIKY, YEJIOBEKY TPY/Jla U CTAPIIEMY MOKOJCHUIO,
B3aMMHOTO YBa)XEHHUS, OEPEKHOTO OTHOLICHUS K KYJIbTYPHOMY HaCICIUI0 U
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpenmeTra «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIECTBa, pacIIMpEeHHE KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIIECCE peaau3ali OCHOBHBIX HampaBJICHUN
BOCHUTATEIBHOMN JESITETbHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPAaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
IPOCKTOB, PEIICHWH Y4eOHbIX U T[IO3HABaTENbHBIX 3a]ay, BBIMOJHCHUHN
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHIO OINIMOHEHTOB IMpPU OOCYXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPakTaHCKOW UIEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KE€HHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Inepe PonuHou, roproctu
3a CBOM Kpail, cBor0 PomauHy, CBOM fA3bIK U KYyJIbTYypy, IPOILIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHH, TMOHUMAHUS 3HA4YEeHHs OWOJOTMM B TO3HAHUHM 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE YXOBHBIX HEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAUECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuueckoro Bocnutanusi, GOpMHUPOBAHMS KYJILTYPbl 310POBbSI U
IMOIMOHATBLHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
NUTaHue, COOJI0ICHIE TUTUEHUYECKUX TIPaBUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHSATUW W OT/AbIXa, peryispHas (Qusnueckas aKTUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN W HENPUATHS BPEIHBIX MPUBBIUCK (ymOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AKTHMBHOM JE€ATENbHOCTH TEXHOJOTHYECKOM M COLMAaIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJHSATH TAKYIO €STEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBIBATH
CcOOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTH K 0O0pa3oBaHHIO W CaMOOOPa30BaHHMIO Ha
MPOTSHXKEHU U BCEU )KU3HU;

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTMUYECKU 11€J1eCO00pa3HOe OTHOLIEHUE K MMPUPOJIE KaK UCTOUHHKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
M yYMEHHMS TpU PEIIeHUH MNpoOJiieM, CBSI3aHHBIX C  palMOHAIbHBIM
MPUPOJIONONIB30BaHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUS B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHA B HKOCHUCTEMaxX, OXpaHy BHUOB,
aKocHucTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpene, YMEHHE MPOTHO3UPOBATh HEONATOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
NPEINPUHUMAEMBIX NEHCTBUN U NPENOTBPALIATD UX;

HAJINYHE Pa3BUTOTO HKOJIOTHUYECKOTO MBIILICHUS, SKOJIOTHUECKON KYIbTYPHI,
OTIbITA JeSITeNbHOCTU IKOJIOTHYECKOM HaTpPaBIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B TIO3HABATENbHON, KOMMYHHUKATHBHOW M COLIMAIBHON
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKON MEATEIHHOCTH YKOJIOTUYECKOM
HampaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

chOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH W OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOH W UYWTATEIBCKOH KYyIbTYpPHI KaK CpeICTBa
B3aMMO/ICUCTBHS MEXTY JIFOJIbMU U TIO3HAHHS MHPA;

NOHMMaHue crenupukn OWOIOTUM KaK HayKd, OCO3HAaHHA €€ poiu B
(GOPMUPOBAHUHU PAIMOHAIBHOTO HAYYHOTO MBIINUICHHS, CO3JIaHUU IEJIOCTHOTO
NpelCTaBleHus 00 OKpYXKAIoIIeM MHpE Kak O €IMHCTBE MPHUPOIbI, YeJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpodsieM
COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pemiaTb  pPecypcHble  MPOOJEMBl  Pa3BUTHUS
YeJIOBEUYECTBA, TTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B MOJYYEHHUM OHOJOTMYECKUX 3HAHUW B LEJAX
HOBBIINICHUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOmMXCs, (HOpPMHUPYEMO
P U3y4eHUU OMOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJ0OB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJb30BaTh IMOJy4YaeMble 3HAHMUA s aHajau3a u
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MUpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIINXCS JAHHBIX C IENIBIO MOIYYeHHS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OMOJIOTUYECKHE 3HAHUS IS
pelieHus: mpoOyieM B peabHbIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHUE LEHHOCTH HAYYHOW [EATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEI0BATENBCKYIO IEATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIFOYAIOT: 3HA4YUMble I8 (OPMUPOBAHMUS MHUPOBO33PEHUS OO0yUYarOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (pakT, MPUHIMI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
uccle0BaHre, HAOII0AeHUEe, U3MEPEHUE, DKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yueOHble JeicTBUS (MMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue GopMupoBaHre (PyHKIIMOHATBEHONW IPAMOTHOCTH M COIIMAIBHO I
KOMIIETCHIIUM  OOYyYalolUXCs, CIOCOOHOCTh OOYYarIIMXCs  HMCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUTUIMHAPHBIC, MUPOBO33PEHUCCKNE 3HAHUS U YHUBEPCAIbHBIC
ydeOHbIe IeWCTBUS B MIO3HABATEIILHOW U COLIMAIBHOM MPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXKaTh:

Osaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJlacCH(pUKAIMU, 0000IIEeHMS ), PaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmnpeAessaTh IEJIH JEATEeIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMHU;

UCITOJTH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUI
YKWBOW MIPUPOJIBI,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHATH CXEMHO-MOJIEIbHBIC CPEICTBA JIJIs MIPEICTABICHUS CYIIIECTBEHHBIX
CBSI3¢Ml W OTHONIIEHWM B W3y4YaeMbIX OHOJIOTHMYECKMX OOBEKTaX, a TaKke
MPOTUBOPEUMI PA3HOTO POJia, BBISIBICHHBIX B Pa3IWYHBIX HH()OPMAIMOHHBIX
HCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKU MOCIECTBUM 1€ TEIbHOCTH;

KOOPJMHUPOBATH U BHIMIOJHSITH pab0OTy B YCJIOBUSIX PEabHOT0, BUPTYATHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOMN JIESITEILHOCTH,
HaBBIKAMHU  paspenieHus mpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEpPIpEeTalni, MPeoOpa3oBaHUID W TPUMEHEHHUIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YIeOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NEeSTETHbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJIsl TOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAE pEIICHHS 3aJladyd  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHCTBUS B TPO(ECCHOHATIBHYIO CpEy;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOMYCKAIONHE AIbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITUIO Pa3IMIHBIX BUJOB U (OPM TMPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHpOpMaLUU, HEOOXOAUMON JIsl BHITIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HCIOAL30BaHUS HMHGOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpMYy  MPEICTaBICHUS
Oouosiorndueckoi nHpopmanuu (CXemsbl, rpadUKu, TUarpaMmbl, TAOIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJICTBA IMpu paboTe ¢
Ouosiorndueckoi uHGOpMALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKUE W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OpMyJibl, aOO0peBUaTypy, HOMEHKIATYPY,
UCIIONIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JMCKYCCHHU TIO CYIIECTBY OOCYXJaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX yYAaCTHUKOB
JaJiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJdbHBIE CpEACTBa OOIIEHHS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS JIPYTUX JIOJCH, MPOSIBISITh YBAKUTEILHOE OTHOIIICHUE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI IpH pelIeHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJ€Ha KOJIJIEKTUBA;

MPUHUMATh  1€JIM  COBMECTHOM  JEATENbHOCTHU, OPraHu30BbIBATh WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHXKEHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenensaTh poJd ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXJI0I0 yYaCTHUKA KOMaHAbl B 00U
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE MPOEKTHI, OLEHHWBATh HWJEU C TO3ULIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEAEHHUE B PAa3JIUYHBIX
CUTYaIUsX, IPOSIBISITh TBOPYECTBO U BOOOPaKEHNE, ObITh MHUIITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBbIe W CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBUSAX M MOCTYNKAX MO OTHOLIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIIATh IMO3HABATENIbHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATEbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BHIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb!

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHM, MCTOIb30BaTh MPUEMBI PEIICKCUU IS OIEHKH CUTYyaIlllH, BhIOOpA
BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHMUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NesATENbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, TOHUMAsi CBOM HETOCTATKU U JOCTOMHCTBA,;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBbTATBI

[IpenmerHbie pe3ynabTarhl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, MHTEPIIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CHUTYyallMsAX, a TakKKe B peallbHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTHH, (PYHKIIMOHAIBLHOU
IrPAaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPraHu3M, MeTa0o13M (0OMEH BEIECTB U MPEBPAICHUE YHEPTUN),
romMeoctad (CamMOperyJsiiusi), YypOBHEBas OpraHu3alusi JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BEACHUE (PENPOIYKIIMS ), HACTEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHAs JIOTMa MOJIEKYJIApHOW Ouonorum), 3axoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 neHTpax MHOrooOpasus u
NPOUCXOKACHUS KyIbTYpHBIX pacTeHuid H. . BaBunosa), onpenensiTe rpaHuilbl UX
MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE YXUBBIX CUCTEM, IMPOIECCOB W SIBIICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOrMYECKOT0 AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXKJy HCCIEAYyEeMbIMH BEIWYMHAMH, OOBSCHEHUE IMOJYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHM MOJYYEHHBIX PE3YyJIbTATOB;



yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEILIECTB M MPEBpalleHUs PHEPruu B KIETKe, (DOTOCHUHTE3A,
IJIACTUYECKOTO W DHEPreTUYeckoro oOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OTUIOJIOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBUIYAJIBLHOTO Pa3BUTHS  OpPraHu3Ma
(OHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
MIPOLIECCOB U SIBJICHUM, JJIsI MPUHSITUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IEJIbl0 obecriedeHus: 0e30MacHOCTH CBOEro 370pOBbS U 3J0POBbS
OKPY>KAIOIIUX JT0JIeH, COOIOICHHSI HOPM T'PAaMOTHOTO MOBEACHUS B OKPYKAIOIICH
IPUPOJHON Cpeje, MOHMMaHWE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHIKESHUIM
COBpPEMEHHOM ounosorun u OMOTEXHOIOTU UL PaIMOHAIBHOTO
IPUPOIOTIOJIHL30BAHUS;

yMEHUE peliaTh JJIEMEHTApHbIE TEHETHYECKHE 3a7adyd Ha MOHO- H
JTUTUOPHUIHOE CKpEIIUBaHUE, CIEMJICHHOE HaCEJOBAaHNWEe, COCTAaBJISATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAaHUS Ui MPEICKa3aHusl HACJeJI0BaHUSl MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH Ja0OpaTOpHbIE U TpPaKTHUYEeCKHe pPadoThl, COOIIOIAThH
npaBuia pu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIONIYI0O TICEBJOHAYYHBIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIKU, HAYIHO-TIOMYJISpHbIC
MaTepHalibl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONOTHYecKyt0 UH(POpPMAIIUI0O W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN anmapaT OUOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HAHWS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpAa M HAy4HOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 33/1a4;

yYMEHHUE PACKPBIBATh COJIEpKaHne OMOTOTUUECKUX TEPMUHOB U MTOHSATUINA: BUJ,
NONyJISIUsl, TeHO(OHI, HBONIONUSA, ABWXKYIIUE CHIIBI ((PakTopbl) H3BOJIIOLUU,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa30BaHUE, JKOJOrMUecKue (HakTophl,
AKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MUTaHUS,
JKOJIOTHYEeCcKas mUpamMuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTMYECKHE TEOpUH (PBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsI DBOJIOIHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bspa, uepenoBaHus TJIaBHBIX HANpaBlIEHUU U
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTIPEISISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHUCTEM, IMPOIECCOB U SIBICHHMA, OpraHWU3alMs W IPOBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBHIKEHUE THITOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXIYy HCCICIYEMbIMH BEIUYMHAMH, OOBSICHECHUE TIOJYYCHHBIX PE3YIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJALHMA, MPOIYICHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeoIeHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJECICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHuW3MbI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUUM B HKOCHUCTEMAX, AHTPOINOIEHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IIPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EeIpl0 oOecrieueHusi O€30MacHOCTU CBOETO 3JI0POBbsl M 370POBBSA
OKPYXAIOIIUX JIOCH, COOMI0IEHNsI HOPM TPaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHHMMaHUE HEOOXOJWMOCTH HCIOIB30BAHUS TOCTHXKECHHIM
COBPEMEHHOW OMOJIOTUHU VISl PAlIMOHATBFHOTO TIPUPO/IOIIOIb30BAHNS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]aul, COCTABISITH CXEMBI
nepeHoca BELECTB U SHEPTUHU B 3KocUCcTEMAaX (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
IpaBWIIa MpU padoTe ¢ yI4eOHBIM U 1a00pPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMY IS PHBIC
MaTepHualbl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOMICHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC NHCHMCHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONIOTUYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoasubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 1 :
MONOTHA KAk Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIe cCHCTEMBI B IX OpraHu3aIus 1 bubnmorexa [IOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X 7 8 1
MMHYECKHI COCTaB U CTPOCHUE KICTKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 1 1 bubmuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1 1
CSCPBEHOC BpAMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 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

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [IOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 3 2.5

I[TPOTPAMME



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

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
buosorus B cucreme Hayk.
MeTo bl TO3HAHUS )KUBOU
bu6mmoreka [IOK
npupoabl. [lpaktuueckas padora
1 Ne 1 «/cTOME30BAHME Da3THIHEX 1 0.5 https://m.eds00.ru/863e6122
B p https://m.edso0.ru/863e632a
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 0OBEKTOBY
bu6mmoreka [IOK
2 B 0 1 1
XOAHAZ KOHTPOIILHAZ pabota https://m.edso0.ru/863e6122
3 buonornueckue cucTeMsl, 1 bubmuoreka [JOK
MPOILECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XuMHYeCcKui cocTaB KieTku. Boaa 1 bubnuoreka [JOK
Y MUHEpaJIbHBIE COJIA https://m.eds00.ru/863e674e
5 benku. CocTaB u cTpoeHue OeIKoB 1 bubmorexa HOK
https://m.edso0.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JIunuael 1 Bubmiorexa OK

https://m.edso00.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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ienocTHas xkuBas
cucremMa
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOTIpEIapaTax u ux
OTIMICAHHE»
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Porocuirtes. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5
«HaOmroneHre MuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 KonTposnpHas padoTta 3a 1 bubnuoreka [IOK

HOJIyroJue

https://m.edso00.ru/863e796e



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

Buocunres Oenka. Peakuusa

17 MaTPUYHOTO CUHTEe3a. TpaHCIsAIus bubmmorexa [JOK
P P t https://m.eds00.ru/863e796e
— OuocuHTe3 OenKa
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuorexa [JOK
20 M
eHos https://m.eds00.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
KJIeTOK. OIIOTOTBOPEHHUE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoreka [JOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 NuauBunyanbHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
bubmuoreka [JOK
23 HACJIEICTBEHHOCTH U
https://m.edso0.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubmmorexa [TOK
P ] P https://m.eds00.ru/863e8878
CKpeIllUBaHHE
UTHOPUIHOE CKPEIMBaHUE.
25 );[aKOH iefaBHcm\fo:; bubmorexa HOK
https://m.edso0.ru/863e89a4
HaCJIeIOBAaHUS MPU3HAKOB
26 CuensieHHOE HaclieIoBaHUE 05 bubmuoreka [JOK

npusHakoB. JJaboparopHas pabora

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
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

Ne 5 «M3yyeHue pe3yabTaToB
MOHOTHOPUIHOTO U JJUTUOPUIHOTO
CKpEUIMBaHUA y AP030(HIIbI HA
TOTOBBIX MHKpOIIpErapaTaxy»

T'enetuka nona. Hacinenqosanue

bubmmoreka [{OK

27 MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocth. HenacneacteeHnHas
M3MEHYUBOCTh. JlaboparopHas
08 pabota Ne 6. M3yuenue 05 bubmuorexa [JOK
MOTU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edso00.ru/863e8efe
MTOCTPOCHHUE BapUAITIOHHOTO Psijia
Y BapUallMOHHOW KPUBOW»
HacnenctBenHas ”3MEHYHBOCTb.
JlabopaTtopnas pabota Ne 7. bubnuoreka [JOK
29 . 0.5
«AHaM3 MyTanui y Apo30Quisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOTIPENapaTax»
bu6mmoreka [JOK
30 Peneriica ueropexa https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHIE IO
31 teMme «HacnencTBeHHOCTh U
W3MEHUYUBOCTb OPraHU3MOBY
Cenexius Kak HayKa U IpoIiecc.
32 MeTo;,I u ,Z[OCTI/I)}IICI;HI/I}I cpenueKuI/H/I bubmmorexa [JOK
. https://m.edso0.ru/863e9214
pacTeHMii U KUBOTHBIX
33 buoTtexHonorus kak oTpacib bubnuoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9214
34 [IpomexyTouHas aTTecTalus. bubnuorexa [IOK

Hroropas KOHTPOJIbHAasA pa60Ta

https://m.edso00.ru/863e9336



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
DBOJIIOIHS ¥ METOJIBI €€ U3yUEHUS.
1 HUcro I/IIiI azBHTHﬂHn € CTa?}/;I'IeHI/II\/'I 1 bubmorexa HOK
pHA p pest https://m.edso0.ru/863ea20e
00 DBOJIIOLIUU
bu6moreka [IOK
2 B ) 1 1
ROAHALKOHTPOILHAA paboTa https://m.eds00.ru/863e9570
bu6moreka [IOK
3 M 1
AKPOSBOTIOMIA https://m.edsoo0.ru/863e9cle
[Tomynsius kak seMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIHH.
4 HL;60 IallTo HI;;I abora ;0 1 1 0.5 bubmorexa IOK
PTOpHat b B ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB 110
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOJIOLHH https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
6 E it 0TO 1
CTCCTBEHHBII OTOOP H €ro opMe! https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOMIIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlabopaTtopHas 1 05 bubnunoreka [JOK

pabota Ne 2 «Onucanue
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa»

https://m.edsoo.ru/863e9fde



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

Hanpasnenus u nyru

bubmuoreka [JOK

8 MAaKpO3BOIIOLHHA https://m.edsoo0.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINAN
10 Wcropus xu3Hu Ha 3emiie u
METO/1bl €€ U3Y4YEHHUS
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnnorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButHe xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U [IepUoJIaM https://m.edsoo.ru/863eat6be
OCHOBHBI€ ATAIbI BOJTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUDA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnunoreka [JOK
OPraHM4ecKoro Mupa https://m.edso0.ru/863ea48e
bu6mmoreka [JOK
15 Konrporbias pabora sa 1 nonyromue https://m.edsoo.ru/863eac2c
16 DBOJIOLHMS YEJIOBEKA bubmuoreka [JOK
(anTpOIIOTCHE3) https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
4eJI0BEKa
18 Yenosedeckue pacsl U IPUPOIHBIE bubnuoreka [IOK
ajanTaluy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O600IIeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE

JKM3HU Ha 3eMie»



https://m.edsoo.ru/863e9c1e
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

20

DKoJorus Kak HayKa

21

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [{OK

(baxTopsl https://m.edsoo.ru/863eafec
AbGunotnyeckue paKkTOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 brbmmorexa [OK

https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa)
bu6moreka [IOK

23 buotiieckie pakToph https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKHI
nonyisiiuu. [Ipaktuyeckas pabora

24 Ne 2 «IToacuéT mioTHOCTH 0.5
MOMYJISILIUK pa3HBIX BUIOB
pacTeHui»

o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnnoreka [JOK
(?KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 SKOCHUCTEMBI. DKOJIOTUUECKHE bubnuoreka [JOK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpupoansle 3KOCHCTEMBI

29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI



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

30 buocdepa — rinodanbHas 1 bubmuoreka [IOK
IKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenosedecTBo B bnocdepe 3emin 1

33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuoreka [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
O6061menne Temsl «Coob1iecTBa u

34 HKOJIOTUYECKUAE CHCTEMBD». 1
[Ipomexyrounas aTTecTarus.
Nrorosas koHTposbHasA paboTa

OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






