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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTHH TEOPETHYECKYH) OCHOBY JIJIS
ompeJielieHUsT TOIX00B K (OPMUPOBAHUIO COACpPKAHUSA YydeOHOTO TIpenMeTra
«buonorusi» cocTaBWIM: KOHIENTyalbHble monoxenus @OIroC COO o
B3aMMOOOYCIIOBIEHHOCTH IL€Jei, CoJepKaHMs, pPEe3yJbTaToB OOyYEeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOXKEHHS 00 OOIIUX IEIIAX U
NPUHITMIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
oOmero oOpasoBanusi B Poccuiickoil ®enepanuu, a TakXKe IMOJOKEHUS O
crienrduke OMOI0TUH, €€ 3HAUCHUH B TTIO3HAHUU >KMBON MPUPOJILI U 00ECTICUCHUN
CYIIIECTBOBAaHMS dYeJIoBeuecKoro oobmecTBa. COrIaCHO Ha3BAaHHBIM IOJIOKCHUSM,
ompe/ielIeHbl OCHOBHBIE (DYHKITMHM MPOTPAMMBI IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu ma€r MOpeACTaBIEHHE O IMeJsIX, 00 oOIei
cTparerud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIONMUXCS CpPEACTBAMU
yueOHoro mpeamera «buosorus», omnpeAenser o00s3aTelibHOE MPEAMETHOE
comepkaHue, €ro CTPYKTypy, pacmpeaelieHne 1o pa3aeiiaM H  TeMaw,
PEKOMEHIyEMYIO TOCJIEeI0BATeIFHOCTh U3YyUEHUs yU4eOHOTr0 Marepuana ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH, JIOTUKM 00pa30BaTEIbHOTO
poIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B mporpamme 10 OHONOTrMHM TaKXe YUYUTHIBAIOTCA TpeOOBaHMUS K
TUTAHUPYEMBIM  JTMYHOCTHBIM, METANpPEIMETHBIM U TIPEAMETHBIM pe3yibTaTaM
oOyueHuss B (QOPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-ITIO3HABATEIbHOM
NEATETbHOCTH/YUEOHBIX JIEHCTBUA OOYYAIOIIMXCS 1O OCBOCHHIO COJICpYKAHUS
OMOJIOTMYECKOT0 00pa30BaHMUs.

B nporpamme no 6uonorun (10—-11 xiaccel, 6a30BbIi ypOBEHb) peaIn30BaH
IPUHITMI TPEEMCTBEHHOCTH B HM3yYCHWHM OWOJOTHH, Ojarojmaps 4demMy B HeH
IPOCMATPUBAETCS] HANpPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAy4YHOTO  MHPOBO33PEHMUS, IIEHHOCTHBIX
OPHEHTAINHA JTUYHOCTH, KOJIOTUUECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIICHHWEM K OKpPYXKAIOIeHd MPUPOTHON cpene.
[TosToMy Hapsmy ¢ U3y4eHHEM OOIIEOMOIOTHYECKUX TEOPHiA, a TaKKe 3HAHWUU O
CTPOCHUU KUBBIX CUCTEM PA3HOTO PAHTa U CYNTHOCTH OCHOBHBIX IMPOTEKAIONINX B
HUX MPOLIECCOB B MPOTrpamMme Mo OMOJIOTHH YJIeJIEHO BHUMAaHHUE HMCIOJIb30BAHUIO
TIOJIYYCHHBIX 3HAHUHN B TMTOBCETHEBHOMN JKU3HU ISl PEIICHHS MTPUKIAIHBIX 3a7a4, B
TOM 4YHCIIe: TPOPUIAKTUKYA HACJICACTBEHHBIX 3a00JieBaHUN YeloBeKa, MEJIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHMS AKOJIOTHYCCKU
IIEJIeCO00Pa3HOT0 TOBEICHUS B OKPYXKAIOIICH NPUPOJHON Cpene, aHaiIm3a
BIIMSIHUSL XO3SMCTBEHHON AEATEILHOCTH YEJIOBEKAa Ha COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHEC BHUMAHUS K MIPUKIIATHOW HAIPABICHHOCTH
ydeOHOro npenmera «buosiorus» mpoauKTOBaHO HEOOXOJIMMOCTBIO 00ECTICUCHUS
YCIIOBHM JUISI PEIICHUST OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJOTHYECKOTO
oOpa3zoBanmsi, KOTOpasi mpenamonaraer QopmupoBaHue y  OOydYarOMUXCS
CITIOCOOHOCTH  aJanTUPOBAThCS K HW3MEHEHUSM JIUHAMHYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MHpA.



buonorus Ha ypoBHe cpenHero oOmiero oOpa30BaHHUS 3aHHMAET Ba)XKHOE
mecto. OHa oOecneunBaeT (GOpPMHUpPOBAHUE Yy OOYyYarOIIMXCS NPEJICTaBICHUH O
HAyYHOW KapTHHE MHUpa, paciupsieT U 0000IIaeT 3HaHUS O >KUBOW MpUpPOJE, e
OTJIMYMUTEIbHBIX MpPHU3HAKAX — YPOBHEBOW OpraHM3allid U 3BOJIOLUHU, CO3AAET
yCIOBUSL  JJIsi: TIO3HAHWS  3aKOHOB  JKMBOW  MPHUPOABI,  (OPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro ooOpasa
KHU3HHU, SKOJOTMYECKOI0 MBIIUIEHHUS, LIEHHOCTHOI'O OTHOILLEHUS K KUBOUM MpHUpoie
1 YEJIOBEKY.

Bonbiioe 3naueHne GHOIOTUSI UMEET TaKKe JIJIsl PeLICHHS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CcpegHero  obOmero  oOpa3oBaHUS,  COLHMATU3AIIU
oOyuatomuxcs. M3ydenne 6monoruu odecrednBacT yCcIoBHs i (GOPMHUPOBAHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHUKAllMOHHBIX ¥  HWH(QOPMALMOHHBIX  HAaBBIKOB,
ACTETHUYECKON KYyIbTYphI, CIOCOOCTBYET HHTETPAllMd OMOJOTMYECKHX 3HAHUH C
IPECTaBICHUSMH U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHBIE NOJOKEHUS O NpEeJHA3HAYEHUM Y4YEOHOIo IMpeaMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl ONpPENEICHHUS MOAXOJOB K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COAEpXaHMsI, IPEACTABIEHHOIO B IPOrpaMMe IO
OHMOJIOTHH.

Ot60p conepkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE
OCYWIECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO MOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: MOJDKHBI OCBOMTH 3HAHHMS W YMEHUS, 3HAYUMBIC IS
(GopmupoBaHusa OO0IIEH KyJIbTYphl, ONPEIENSIOMINE aJEKBATHOE IIOBEJICHUE
YelloBeKa B OKpY)KaroIleld MPHUPOAHOHN cpeie, BOCTPEOOBAHHBIE B MOBCEAHEBHOU
KHU3HU U MPaKTHUeCKOW aesitenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHMS, KOTOPbIE CIY’KAaT OCHOBOH AJi1 (POPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHUpa H
[EHHOCTHBIX  OPUEHTAlMsIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUU
OMOJIOTUYECKOT0 00pa30BaHUSI.

CTpyKTypHpOBaHHE COJEpKaHUs yduyeOHOro Mmarepuajlia B IMpOrpamMme I0
OMOJIOTMM OCYIIECTBICHO € Y4E€TOM NPUOPUTETHOIO 3HAYEHUs 3HAHUM 00
OTIUYUTEIHHBIX OCOOEHHOCTSX JKUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHHU3AINH U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIICAYIOIINE COJepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Kierka kak Ouosiornueckas cucreMay», «OpraHusm Kak
Ouosnoruyeckass cucrema», «CucteMa M MHOroo0Opasue OpraHMYECKOro MHupay,
«OBOJIOLINS KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTIY.

Llens m3yuenus yweOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBIIaJicHUE  OOYyYaIOIUMUCS 3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHATIHHOU
OpraHM3ali >KMBBIX CHCTEM pa3HOTO paHra M NpuoOpeTeHHe yMEHUM
UCTIONIb30BaTh ATH 3HAHMS JJIS TPAMOTHBIX JIEHCTBUI B OTHOIICHWHW OOBEKTOB
KUBOU MPUPOBI M PEHICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTxeHue e u3ydeHus: ydeOHoro npenmera «buonorus» Ha 6azoBoM
ypOBHE 00€eCrieunBaeTCsl peleHHeM CIISAYIONINX 3a1ay:



OCBOEHHE OOYYalOlMMHCS CHUCTEMbl 3HAHUM O OHUOJOTHMYECKUX TEOPUSX,
YYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiIaX, CIyKaIluX OCHOBOM
st GOPMUPOBAHUS MPEACTABICHUNM O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O
METOJaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPA3Uh M OCOOSHHOCTSX JKHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3aIlMU, BBIJAIOIMIMXCS OTKPBITUSIX U COBPEMEHHBIX
VICCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe Yy OOYYarOIIMXCS ITO3HABATEIbHBIX, WHTCIUICKTYyalIbHBIX WU
TBOPYECKUX CHOCOOHOCTEW B MpOIIECCE aHalu3a JaHHBIX O MYTSIX pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IVIS0B, HACH M IOAXOJOB K HM3YUYCHHUIO JKHBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3allvu;

CTaHOBJIEHHME Yy oOywarommxcs oOmeil KyJabTypsl, (GYHKIIMOHAIHHOU
IPaAaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHATH U OIEHUBATH SIBIICHUS OKPYKAIOIIETO
MHpa >KMBOW MPUPOALI HA OCHOBAHMM 3HAHUN U OMNbITA, IMOJYYCHHBIX MPHU
W3YUYCHUH OMOJIOTHH;

dbopMupoBaHUe Yy OOydYaOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW MESITEIBbHOCTH YEJIOBEKA, pPa3BUTHUHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K HEH, COOIIOICHHS dTHICCKHUX
HOPM TP MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIsi TOBBIIIEHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPBI, 151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH IMOCJIEJACTBUN CBOEH NEATEILHOCTH MO OTHOIICHUIO K OKPYIKAIOIIEH Cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE M COOJIIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU .

B cucreme cpemgnero obOmiero o6pazoBanusi «buosjorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00S3aTENIbHBIM YYEOHBIM IPEAMETOM, BXOJISIIUM B
COCTaB MMpeIMETHOM 001acTh «ECTeCTBeHHO-HAYYHBIC ITPEIMETHD.

Jl1s u3ydeHus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO 00I1ero oopa3oBaHuUsl
orBoauTcs 68 dacos: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKAHUE OBYUYEHUA

10 KUIACC

Tema 1. Buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamu, (usiocopuend, STUKON, 3CTETUKON U MPaBOM.
Ponr Owonormu B (QOpMUpPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHUHBI MUDA.
Cucrema OMONOrMYECKUX HAYK.

MeTopl TO3HAHMS KUBOW TPUPOBI (HAOTIOCHUE, SKCIIEPUMEHT, ONTUCaHUE,
U3MepeHue, Kiaccupukalus, MOJIETUPOBaHUE, CTaTHUCTHUYecKas 00paboTka
JAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsi: U. Hapsun, I'. Menaens, H. K. Konbios, {x. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKHBOU MTPUPOIBI.

JlaGopaTopHble M IpaKkTH4ecKre padoThbl:

[Ipaktuueckas pabora Ne 1. «lcnosb3oBaHue pa3inUYHBIX METOAOB IPHU
H3YUYCHUH OMOJOTHUYECCKUX 00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3yueHus: ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MTPUPOIBIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYJISLMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKH ), OMOCHEPHBII.

JdemoHcTpanum:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIMH
KUBOU IIPUPOIBI».

OO0opynoBanue: Mojiesib mosiekyibl JIHK.

Tema 3. XumMmnuyeckuii COCTAB U CTPOEHUE KJIETKH.

XUMHYECKHN COCTaB KIIETKA. XHUMHUYECKUE 3JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThL. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIIMM BOJbI M MHUHEpaJbHBIX BemlecTB B KieTke. l[lomnepxanue
OCMOTHYECKOTo OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnnmeble 1 3aMEHHMbIE aMHUHOKHUCIOTHL. AMUHOKHUCIIOTHBIA COCTAaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NepBUYHAs, BTOpUYHAs, TpETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBoOiicTBa OenkoB. buonormyeckue
(GyHKIIUN OEIKOB.

®epmeHTHl — Ouonormyeckue Karaimuzaropbl. CrtpoeHue depmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuguuHoctb. Kodepmentsl. Butamunbl.
OTanunst pepMEHTOB OT HEOPTAaHUYECKUX KAaTaTH3aTOPOB.

VYraeBoael: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a U JE30KCHUpud03a),
aucaxapuipl  (caxaposa, JlakTo3a) M mojMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eioI03a). buonornvyeckue GyHKIMM yIII€BOJIOB.



Jlunuasl:  Tpurauuepuabl, QocPoaunuabl, CTepouabl. ['HapoduiIbHO-
ruapodobHble cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTJI€BOOB, OEJIKOB U JMIHUI0B KaK MCTOYHUKOB YHEPTUU.

Hyxnennoseie xucnore: JIHK wu PHK. Hykneoruaer — MoHOMEpSHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue u ¢pynkiuun PHK.
Buast PHK. AT®: crpoenne u QpyHKIHN.

[uronorus — Hayka o kierke. KiietouHnas Teopust — npuMep B3auMOIEUCTBUS
unen u (paKToB B HAYUYHOM MO3HAHUU. MeTO/Ibl U3yUEHUS KICTKHU.

Knerka xak menoctHas »xuBasi cucrema. OOmmMe TPU3HAKH KIIETOK:
3aMKHyTasi HapyxHas mMeMmOpana, monekyibl JJHK kak reHeruueckuit ammapar,
cucTeMa CMHTe3a Oeka.

Tunel KJIETOK: »yKapuoTHYecKass M mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MpoKapruoThuueckon kierku. Kiierounas crenka Oaxrtepuil. CTpoeHue
AYKApPUOTHYECKON KJIEeTKH. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM W
IPUOHOM KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpBI KIIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIHMKC, UX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa U QpyHkIuu. [luTomnasma u eé
opranouibl. OmpHoMmemOpanHbie opraHouabl kietku: OIIC, anmapar [Nonbmxu,
m30COoMBbl.  [1oJTyaBTOHOMHBIE OpPraHOWIBI KJIETKW: MUTOXOHIPHUH, IUIACTUIBI.
[IpoucxoxxnaeHue MUTOXOHIpUN W TiacTul. Bunbl mmactun. HememOpaHHbIe
OpTraHOUJbl KIJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKHA. OyHKIIMU OPraHOUI0B KJIETKU. BKitoueHus.

SAnpo — perynaropHsiii eHTp KieTku. CTpoeHue sjpa: siaepHas o00JI0YKa,
KapuoIia3mMa, XpOMaTUH, SIAPBIILIKO. XPOMOCOMBL.

TpaHcriopT BEIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupone», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOAEN.

Tabmuiel u cxembl: «llepuoguueckass TabauIIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKyJbl Bob», «brocuntes 0enka», «CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmenrta», «Hyknennossie kuciaorsl. JJHK», «Ctpoenue moiiexybl
AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUuEe KUBOTHOWU KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKW», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«Ctpoenue aapa KIETKU», « Y TIIEBOAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TPOBEACHHS
HaOII0JICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlaGoparopuas pabota Ne 1. «M3yueHue KaTaqauTUUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UITK KaTaiasbl).



JlaGoparopuas pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK PpAaCTCHUA,
KUBOTHBIX W OaKTepHil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEnapaTax M HX
OIIMCaHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KJICTKH.

OO6MeH BelecTB, WK MeTadoIu3M. ACCUMUIIALUA (TUTACTUYECKUIT OOMEH) U
JUCCUMWIISIIUSA (PHEPreTuuecKuid OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUU B TOHUMAHHUH
MeTaboum3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbIid. Pois dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUH YHEPTUHU B KIIETKE.

®orocunre3. CperoBas u TeMmMHOBass (a3pl (orocunreza. Peakuun
dorocunteza. dpdextuBHOCTL PoTOCMHTE3a. 3HAUCHUE (HOTOCUHTE3A IS JKU3HU
Ha 3ewsie. BausiHue yciioBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI TOBBIIIECHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUA.

XeMOCUHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUeHHe XEMOCHHTe3a IS
KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KileTke. PaciueryieHue BeliecTB, BBIICICHHE U
AKKyMYJUPOBAaHUE »HHEPruM B KIJIETKE. OTambl 3SHEPreTHYecKoro oOMeHa.
I'mukoimm3. bpoxeHnune m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. O heKTUBHOCTH
SHEPreTUYECKOro oOMeHa.

Peakunm wmarpuunoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus renetmyeckodl MHQPOpMalMM B KIETKE. ['€HETHUYECKH KOJ M €ro
cBoiictBa. Tpanckpumnuus — marpuunbiii cuate3 PHK. Tpancnsamus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KoaupoBanue amuHOKucHIOT. Ponb pubocom B
O6unocuHTe3e Oernka.

Hexnerounsie hopmbl sxu3Hu — Bupychl. Ucropust otkpeitust Bupycos (/1. 1.
NBanoBckuii). OCOOEHHOCTM CTPOECHHMSI M KU3HEHHOIO IHMKJIa BHUPYCOB.
bakrepnodaru. bone3nu pacTeHuid, >XUBOTHBIX H YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc nmmynozaedpunura yenopeka (BUY) — BozOymutens CIIM/]a.
OOpaTtHas  TpaHCKpuWILIUs, peBepTaza W  uHTerpaza. lIpodunaktuka
pacnpocTpaHeHHUs BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nuTanus», «Meradonuzm», «MUTOXOHAPHUDY,
«JHepreTuueckuit oomen», «Xmopomnacty, «Dotocunres», «Ctpoenue JIHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHYecKuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHbld nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemmmxkarus JTHK».

OGopynoBanue: Mmojenu-anmivkanuu «Yapoenue JHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mmojelb cTpyktypsl JTHK.

Tema S. PasMHoOKeHHe ¥ MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



Knetounblii 1uKI, WU >KU3HEHHBIM LUK KiIeTku. MHTEpdaza u MUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Pernmkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HaOOp — KapHOTHIL
JIuniouaHBI W TalJIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHIBI.
[luTonorudyeckrue OCHOBbI PAa3MHOKEHUS W  HWHJIMBUIYAJIBHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsiiye Ha
pPa3HBIX CTAJIUSIX MUTO3a. BHOJIOTMYECKHI CMBICTT MUATO34.

[Tporpammupyemasi rubenb KJIETKH — aromTo3.

DopMbI pa3MHOKEHHSI OpraHU3MOB: Oecrosoe U monoBoe. Buabl 6ecnosioro
Pa3sMHOXKEHUS: JEJIEHUWE HAaJABOE, IIOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYCHUE JIJIS CEJICKIUU.

[TonoBoe pa3zMHOXEHUE, €T0 OTIUYHS OT OECIOIIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, Npoucxoadiiue Ha CTaausax Menosa.
IloBenenne xpomocoMm B Menosze. Kpoccunrosep. buonormyeckuit cMbICa U
3HAYEHUE Meio3a.

l'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U sSMYHUKA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 U OBOIEHE3.
OCOOEHHOCTH CTPOEHUSl AMIEKIETOK U crepMaTo3ouaoB. OIUIOA0TBOPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Ppa3BUTUE
(oMOpuorenes). Drtanbl SMOPHUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, racTpyisiius, opraHorene3. [loctamOpuoHanbHOe pazButue. Turmbl
MOCTAMOPUOHANBHOTO PAa3BUTHS: TMpPsMOE, HENnpsAMoe (JIMYMHOYHOE). BrusiHue
Cpelbl Ha Pa3BUTHUE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTaJINHU PA3BUTHSI.

JlemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoiHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacCTEHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «J/lenenne xknetku Oakrepuit», «CTpoeHHE TOJNOBBIX KJIIETOK,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Pemmmkanusa JHK», «Mutosy,
«Menosz», «lIpsamoe u HenpsiMoe pa3BuTHe», «l'aMeToreHes y MIIEKONMTAIOMINX U
4yenoBeka», « OCHOBHBIE CTaIMM OHTOTE€HE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CriepmMaTo30uasl
MJICKOIIUTAIOLIETOY, «SMLEKIIeTKa MIIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUIMKauus «/lenenue KIeTkn», MOJIelb
JIHK, Mmoznenb metadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ IpaKkTH4ecKHe padoThbi:



JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabora Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MHKpOMpenaparax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropusa pa3Butus reHeTUkd. Poiap nuronoruu
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa pocCHMCKUX U 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TE€HETUKU. MeTOJbl TEHETUKU (TUOPUAOJOTHUYECKUM,
UTOT€HETUYECKUH, MOJEKYJISPHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTusA. [ 'eHeTn4yeckass CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, yCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuaHoe CKpelrBaHue. 3aKOH €AMHOO0Opa3usi THUOPUIIOB TMEPBOTO
nokoyieHus. IlpaBuino JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHUS IPU3HAKOB.
I'mniore3a yncrorsl ramet. 11o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHMS
npu3HakoB.  llUTOreHeTHYEeCKHME  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytollee ckpenmpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIBAHUS
JUIS1 OTIPEIeSICHUsI TeHOTUIIa OCOOU.

CuemienHoe HacnefoBaHue mnpusHakoB. PaGora T. Moprama 1o
CLIETUIEHHOMY HAacJI€JOBaHUIO reHoB. HapyllieHue cuensieHusi TeHOB B pe3yJibTare
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpHUS HACIIEICTBEHHOCTU. | €HETUYECKHUE KapThI.

I'enetnka nmona. XpoMOCOMHOE OMpeAEeTeHUE Moaa. AyTOCOMBI U MOJIOBBIE
XpomMocoMbl. ['omorametrHeie W reTeporaMeTrHele Opranusmbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl ”3MEHUNMBOCTHY: HEHACIICICTBEHHAS U HACJIECTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAN(DUKAIIMOHHOW U3MEHYMBOCTU. BapualimoHHbIN sl 1 BapuallMOHHAS KPUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M Kaue€CTBEHHBIE MPHU3HAKU U HX
HOpMa peakiu. CBOMCTBa MOAU(PUKALIMOHHON U3MEHUYUBOCTH.

HacnencrBenHasi, WM TeHOTUNHMYECKAs, WM3MEHUMUBOCTh. KoMOWHATHBHAas
W3MEHYHUBOCTh. Melo3 W TMOJIOBOM mpollecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ mpuunHbl MyTaluidi. MyTareHabie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HAacleACTBEHHOM n3menunBoctu H. Y. BaBuiosa.

BHesnepHasa HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBeKa: TeHeaJoTuueCKui, OJIM3HEIIOBBIN, IIMTOT€HETUYECKUM, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIA!
MIOJJHOT€EHOMHOE CEKBEHUPOBAHMUE, TEHOTUINIMPOBAHKUE, B TOM YHUCIJIE C MOMOIIbIO
[II1P-amamm3a. HacneacTBeHHble 3a00JICBaHUS YEIOBEKA: TICHHEBIC OOJIC3HU,
0OJIe3HM C HACIEACTBEHHOM MPENpacioyioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W TeHepaTuBHbIE MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI



310pOBOro 00pa3a KU3HH, TUATHOCTUKH, MPOPUIAKTUKH U JIEUEHUS T€HETUYECKUX
Oone3Heil. MeauKo-reHeTuYeckoe KOHCYJIbTUPOBaHUE. 3HAUYEHHE MEIUIIMHCKOU
TF€HETUKHU B MPEAOTBPALLECHUH U JICUEHUU F€HETUYECKUX 3a00JIEBAHUN YEIOBEKA.

JdeMoHCcTpanuu:

[Toprpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE H  €ro
LHUATOr€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHATOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurubpumHoe  CKpeuuBaHUe,
«duTomornueckre  OCHOBBI  AUTHMOPUAHOIO  CKpemmBaHus»,  «Meio3y,
«B3auMOJENCTBUE  AJUIENIBHBIX T'€HOB», «l'€HeTM4eCKHe KapTbl pPACTEHUH,
KUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMS,
CLUEIUICHHOTO ¢ mojom», «Kapuotumsl 4enoBeka W KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukanronHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopa», «I'eHeTrka rpynn KpoBuw», «MyTalmoHHas U3MEHUHUBOCTD.

O6opynoBanue: MoenH-alIUIMKaUu «MOHOTMOpUIHOE CKpELIMBaHHEY,
«Henonmunoe nomuHupoBaHuey», «JluruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(hOpMBI KPBUTEEB M OKPACKH TeJa), repdbapuii «I opox mOCEBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaGoparopnas pabora No 5. «M3yuenuwe pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HA TOTOBBIX MUKPOIPEIapaTax.

JlaGoparopHas pabota Ne 6. «3yueHue MoaupuKalmOHHON U3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO Psila U BAPUALUOHHON KPUBO».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30¢puibl Ha TOTOBBIX
MHKpOITpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHaJIU3 POJOCIOBHBIX
YEIOBEK.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTH M.

Cenekuusi KaKk Hayka U MpouUecc. 3apOXKIEHUE CEIIEKUMU U JOMECTHUKAIUS.
Yuenne H. . BaBumoBa o0 1eHTpax NPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIEeHTpBhl NPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
OpoJIa, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMK. MacCOBBIM U WHIUBUIyAIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHUH M KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIM3KOpoICTBEHHOE
cKkpeluBaHue — WHOpuAuHT. Yucras nuaus. CKpenvMBaHUE YUCTHIX JIMHUH.
I'ereposuc, unu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otrnanénnas rtuOpuau3anuss u €€ ycrnexu. VCKycCTBEeHHBIM MyTareHes U
MOJyYEHUE TOJMUILIONJI0B. JIOCTHMKEHHS CENEKIMU PACTEHHH, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmoruss Kak OTpacib MPOW3BOJICTBA. [ €HHAss HWHXKEHEpHS. IDTambl
co3nanusi pexomOuHaHTHOM JIHK wu Tpancrennsix opranusmon. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUN.



KJ'IOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEIbCKOXO03SMCTBEHHBIX OpraHu3MoOB.

OKOJIOTHYECKHE U STUYECKHUE pOOJIEMBI. I'MO —  TEeHETHYECKH
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanmu:

IToprpetsr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmuubr u cxembl: Kapta «lleHTpBI MNPOMCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl ToOMaIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX
pactenmity, «Otnanéanas rudpuausanus», «Padotel akagemuka M. ©. MiBanoBay,
«ITomumnounusi», «OO0BEKTHl OHOTEXHOJOTUM», «KIIETOUYHBIE KYJIBTYpPhl U
KJIOHUpOBaHue», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opyaoBaHue: MyJISKU TUIOJJOB M KOPHEIIJIOI0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacteHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlabopaTopHble U IpaKkTH4ecKHe padoThbl:

Okckypeust «OCHOBHBIE METOABI U JIOCTUIKEHHUSI CEJIIEKUWH PAaCTEHHM H
KABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHIBITATENIbHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOLIMOHHASL 0MOJIOT HSI.

[IpeanocelIki BO3HUKHOBEHUS 3BOJIIOLIMOHHONW TEOPUU. OBOIIOLHUOHHAS
Teopust U €€ MecTo B OMOJOrMU. BiusiHue 3BONIIOIMOHHON TEOpUU HA PAa3BUTHE
OMOJIOTUH U JPYTUX HAYK.

CeuzerenbcTtBa 3Bosonuu. [laseoHTONIOTMYECKHE:  ITOCIIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHMCH, TEPEXOHbIe (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Grop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3iuuusi SMOPHOHOB pAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTed y BcexX
OpraHU3MOB.

OpomouronHas Teopusi Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHHS
JapBUHU3Ma. J[BHKyIIME CHJIBI 3BOJIIOLMU BUAOB 10 JlapBHHY (M30BITOYHOE
Pa3MHOXKEHHE TPU OTPAHUYEHHOCTH PECYpPCOB, HEoMpeaeiaEHHas U3MEHUYUBOCTD,
60opb0a 3a CyIIeCTBOBAaHHUE, ECTECTBEHHBIN 0TOOD).

Cunternueckas Teopus 3Bostonun (CTI) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MuxkponsBomonus. [Tonmymnsinus kak equHUIA BUA U BOJIIOLIMH.

JIBrokymue cuibl ((pakTopbl) 3BOJOUMHM BUAOB B Npupoje. MyTalMOHHbII
IpoLecC M KOMOMHATHBHAs W3MEHYUBOCTb. llomynslMoHHBIE BOJHBI M Jpend
reHoB. M3omd1us 1 Murpamnus.

EctectBennbiii oTOOp — Hampapisiommii Qaxtop 3Bodronuu. DopMeI
€CTECTBEHHOI'0 0TOOpAa.



[Ipucnoco0aeHHOCTh OpPraHU3MOB KAaK pe3yJbTaT 3BoJouud. [Ipumepsl
PUCIOCOOJICHUI Yy OpraHu3MoB. ApoMopd03bl U HAUOATANITAIIH.

Bun wu BumooOpazoBanume. Kpurepunm Buaa. OcHOBHblE  (OpPMBI
BUI000pazoBaHus: reorpaduyeckoe, 3K0JI0rHIECcKoe.

MakposBomonusi. DopMbl  3BOMIONUU:  (QUIIETUYECKAs, JIUBEPreHTHas,
KOHBEpIreHTHas1, napajuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IpoucxoxneHnne OT Heclelualu3upoOBaHHBIX MpenkoB. [Iporpeccupyroiias
crenuanu3auus. AJanTuBHAS paguaus.

JdeMoHcTpanuu:

[Toptpersi: K. Jlunnei, K. b. Jlamapk, Y. Hapeun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiiey, «3apoJIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOro0o0pasne COpTOB pPaCTCHUID,
«MHorooOpazue  mopoJ  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas

U3MEHYHUBOCTE», «ApoMopdo3b», «Unmoamantaumm», «OO0mas aereHepauus»,
«/IBmxkymme cunel sBomouun», «Kapra-cxema wmapmipyra mnyremectBus Y.
HapBuna», «bopnrba 3a cymiecTBoBaHUe», «IIpuCOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bupo00OpazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUEY.

OO6opyaoBaHKe: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M CeMsH, KoJuleKius «[lpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIE HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHHEe roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, koiekmus «Dopmbl  COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wmonenp ammiukanus «llepexpécr
XpOMOCOM», BIIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYHIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, myTanuu (GOpMbI KPBIILEB U
OKpAacKu Tena).

JlabopaTopHble ¥ IpaKkTH4ecKHe padoThbl:

JlabopatopHas pabdora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUYECKOMY
KPUTEPUIO.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KM3HHU HA 3eMuie.

JloHay4Hble TPEACTABICHUS O 3apOKICHUM XW3HU. HayuHble TUnoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emie: aOuoreHes M MaHCHepMusa. XHUMHUYECKas
9BOJIIOLIMS. AOHMOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCHepUMEHTANbHOE MOATBEPKICHUE XUMUUECKOU ABOMOIMU. HayanbHble 3Tarbl
ouonornueckor sBomtonuu. ['mmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHUE MpPOTOKJIETKH. [lepBble KIETKM M HMX HBOJIOIUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PazButne xu3Hm Ha 3emuie mo spam U nepuogaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. Ilaneos3olickas spa u e€ mnepuoabl: KeMOPUMCKUH,
OpPJIOBUKCKUH, CUITyPUMCKNN, TE€BOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUI.

Me3o030iicKas 3pa 1 €€ NepuoAbl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zolickas »3pa u €€ mnepuoabpl: TNaJCOr€HOBBIM, HEOINCHOBBI,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mpoieccoB. OCHOBHBIE ATaIlbl
ABOJIIOLMU PACTUTENBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0osiBIIeHHE, paclBET U BEIMUPAHHUE TPy KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOrO0 MHpa KaK OTpakeHHEe 3BoMoUUA. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPTraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJOrUs KaK Hayka. Pa3BuTue npeacraBieHHil o
POUCXOXKJICHUH 4YesoBeKa. Meroasl u3ydeHus anTponoreHesa. (CxonacrBa u
pa3JIMyYKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHUYECKOE MOJ0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh M  €CTECTBEHHBbIM 0TOOp. OOIecTBEeHHBI 00pa3  KU3HH,
U3TOTOBJIEHUE OPYIHUN TPyZAa, MBIILJICHHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU IBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK
yMenbid, Yemoek npsMoxoasmmi, YemoBek HeaHIEpTANbCKHM, YenoBek
pa3yMHbIii. Haxonkum HCKOMaeMbIX OCTaTKOB, BpEMsl CYIECTBOBAHUS, 00JIACTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOTO MO3ra, 00pas3 KU3HH, OPY UL

Yenoseueckue packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHas  (9KBAaTOpUaAbHAs),  MOHTOJOHWJHAs
(a3maTcko-amMepuKaHckasi).  UYepTbl  MPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacnsma.

JdemoHncTpanuu:

[Toprpeter: @. Penu, JI. Ilactep, A. U. Omapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHHE CoJIHEUHOM cucTteMbl», «Pa3Butue
opraHnueckoro wmupa», «PacturenbHass KiIeTKa», <« KUBOTHas  KIETKay,
«ITpokapuoTnyeckass kineTka», «COBPEMEHHAs CHCTEMa OPraHUYECKOTO MHPAy,
«CpaBHEHHE aHATOMHMYECKMX YEpPT CTPOECHHUS 4YEIOBEKAa M YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa [MAaJCOHTOJOTMYECKUX  HAaXOJOK IMPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHelmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOINY», «HeIoBeUeCKre pace».

O6opynoBanme:  Mmysku — «lIpoucxoxkneHue — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTallblla, KPOMAaHbOHIIA), CIENKH WU
U300paKEHUSI KAaMEHHBIX OpYJIuil TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOMIIEPHI,
pyomna, ckpebiia), TEOXpPOHOJOTHYeCKas TaliuIa, KOJUICKIUs «DopMbl
COXPAHHOCTH MCKOIMAEMbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble ¥ IpaKkTH4ecKHe padoThbi:



[IpakTnueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUIEKIIUSX).

DKCKypcHsi «IBOJIOLHS OpPraHMYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mMbl U OKpYy:KaIas cpeaa.

DKOJIOTHsI KaK HayKa. 3aJau U pa3Jiesbl SKOJIOTHMH. MeTOoIbl SKOJIOTUYECKUX
UCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JAYLIHAs, MOYBEHHA,
BHYTPHOPraHU3MEHHAS.

Oxkonornueckue (axropel. Kiaccuduxanus skoiorndyeckux (akTopoB:
abnoTuveckre, OMOTUYECKHME U AaHTPOINOTeHHbIe. JIeficTBHE SKOIOTHYEeCKHX
(GhakTOpPOB Ha OPraHU3MBI.

AOGuoTtnueckue (akTophl: CBET, TeMIepaTypa, BIaxHocTb. DoTonepuoaunsm.
[IpucniocoOneHnsi OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
brosornueckne puTMal.

buotnueckue (aKTOpHI. Bunpr OMOTHYECKHX  B3aHUMOJCHCTBHIL:
KOHKYPEHIUsI, XUITHUYECTBO, cUMONO03 U ero (opmel. [lapasutusm, koornepamus,
MYTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpaym3M. 3HaueHHE OWOTHMYECKUX B3aWUMOJCHCTBUN [JISi CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyysauud. OCHOBHBIE IOKa3aTeNIH
NONYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J{nHaMyka 4ucIeHHOCTH MOMYJISIUU U €€ peryJssius.

JdeMoHCcTpanuu:

[TopTpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeasl odUTaHUs
opranu3sMoBy», «®@oronepuoauzmy, «llonynasuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU MOMYJISAUNU UHPY30puu-Ty Penbkny, «IIuesbie nenm».

JlabopaTopHble ¥ IpaKkTH4ecKHe padoThbl:

JlaGoparopHas pabora Ne 3. «Mopdosioruyeckre 0COOEHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YECPEHKOB
KOJIEyCcay.

[Tpaktuueckas padorta Ne 2. «I[Toacy€T MIOTHOCTH MOMYJSAIUNA PA3HBIX BUIOB
pacTEHUI.

Tema 4. CooOmecTBa 1 3K0JOrH4ecKre CUCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpPyKTypel OHOLIEHO3a: BUIOBAS,
NpPOCTpPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBsA3U B
ouoLeHo3se.

Dkojioruueckue cucrembl (dkocuctemsbl). [loHaTne 00 »3KocucTemMe H
ouoreoneHo3e. @DOYHKIMOHAIbHBIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEMIECTB U NOTOK 3HEPTUU B DKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU SKOCHUCTEMBbI. [luiieBble LeNMM U CETH.



OCHOBHBIE TIOKAa3aTeld SKOCHCTEMBbI: Ouomacca, MNPOAYKIHUA. DKOJIOTMYECKUE
nupamMuibl: TPOAYKIHMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOpEryJisLus, pa3BuTue. CyKueccus.

[IpupoiHbIE 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOIO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOre€HHbIE  DKOCUCTEMBL.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpazue kak ¢aktop ycroiuuBocTd 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3emiIe.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB u CTpyKTypa
ouocdeprr. XKuBoe BemecTBO m ero ¢yHkiun. OcobeHHOCTH OMocdepbl Kak
rI00aNbHOW JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOT€OXUMHUYECKUE ITUKIIBI DJIIEMEHTOB (yTiepo/a,
a3ot1a). 30HATBbHOCTh Orochepnsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiu. AHTpONOreHHbIE U3MEHEHHS B Orocdepe.
['noGanbHbIE HKOTOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHuE MIPUPOIBI u YEJI0BEUECTBA. CoxpaHnenue
Omopa3HO00Opa3ms Kak OCHOBA yCTOMYMBOCTH Onocheprl. OCHOBA paMOHAILHOTO
yOpaBieHUs TPUPOJHBIMU pecypcaMd W WX HUCIHodb3oBaHue. JlocTkeHus
OMOJIOTUH U OXpaHa IPUPOBL.

JdeMoHcTpanuu:

[Toptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsbl: «llumeBbie nienu», «bHOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBa», «llenu nuranusy, «IKojIOrHMUECKas MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMa
XBOWHOTO  Jeca», «buomenos BogoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOTIOTCHHBIC  BO3JICHCTBUSI Ha TpuUpoay», «BaxHeilmme HUCTOUYHUKHU
3arps3HEHHS] BO3JyXa U IPYHTOBBIX BOJ», «llouBa — BakHeilIIasi cOCTaBISAIOMIAS
ouocdepn», «DakTopsl aerpaganuu nouBy», «llapHukoBbiil d3pdexT», «DakTopbl
PaAMOAKTUBHOIO 3arpsi3HeHus Ouocdepb», «OOmass crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 0uochepe», «KpyroBopor azora B mpupoze».

OGopynoBanue: MOJEb-anmuIMKaIus «TUMUYHBIE OMOILIEHO3b», TepOapuit
«PacTtutenbHble coobIIecTBay, KoJUieKInn «buoreHo3y, «Bpeaurenu BaxxHeHmmx
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp», TrepOapuu U KOJUIGKIIMM pPAcTeHUH U
KUBOTHBIX, TIPUHAJICKANINE K Pa3HBIM JKOJOTUYECKHM TpyMIaM OJHOTO BUJA,
Kpacnas xuura Poccuiickoit ®denepariuu, H300pa’KeHUs] OXPAHSIEMBIX BHUJIOB
pacTeHU U KUBOTHBIX.



[INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA TIPOTPAMMBI I10
BUOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycranaBnuBawTCs TpeOOBaHUS K pe3yJibTaTaM
OCBOGHHUsI OOyYaOIIMMHUCA TMPOrpaMM  CPEAHETO0  00mero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B crpykType TMUYHOCTHBIX PE3yJbTATOB OCBOEHUs Ipenmera «buonorus»
BBIJICIICHBI CIIEAYIONINE COCTABIISIONINE: OCO3HAHHE O0YUYaIOIIMMUCS POCCHUICKOM
rPaXXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITETbHOCTH
U CaMOOINpE/eNICHHUI0, HaJlu4yue MOTHBallMM K oOydeHHio  OHOJoruw,
[[eJICHANPABJICHHOE DPa3BUTHE BHYTPEHHHMX YOEXKIEHUN JIMYHOCTU Ha OCHOBE
KITFOUEBBIX I[CHHOCTEM M HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMHA YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
Ouosoruyeckoro oOpa3oBaHUs, HAJIUYKWE DKOJOTMYECKOrO0 IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIC TIJIAHHI.

JIndHOCTHBIE PE3yNbTAaThl OCBOEHUSA mpeaMera «bruonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHON JIESITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCHMCKUMHU COLMOKYJIBTYPHBIMU, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUWS, CaMOBOCHUTAHUS U
CaMOpAa3BUTHUs, PA3BUTUS BHYTPEHHEW TMO3UMLMUM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHS K 3aKOHY W MPAaBONOPAIKY, YEIOBEKY TPyJa U CTaplIeMy HOKOJIECHUIO,
B3aMMHOT'0 YBa)XCHHUsS, OEPEKHOTO OTHOLIECHUS K KYyJIbTYPHOMY HAcClEAUI0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepaunu, Opupojse U
OKpYXKarouen cpee.

JInyHOCTHBIE pPE3yabTaThl OCBOEHUSI ydeOHOoro mpeamera «buomorus»
JOJIKHBI OTpa)kaTh TOTOBHOCTh U CHOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMUEH JIMYHOCTU, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHUX  YOCXKIECHHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONbITA U ONBITA JESITEIBHOCTH B MPOLIECCE PEeaJr3alli OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIILHOU I€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:ka1aHCcKOTo BOCIIUTAHNS

c(hOpMHPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YUYarOIIEeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WI€HA POCCUICKOTrO OOIIECTBA;

OCO3HaHUE CBOUX KOHCTHUTYIMOHHBIX TPaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHAa M MPaBOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX U TMO3HABATENBHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMUA IIEHHOCTSIMHU U
COLIMAJIBHBIM MTOJIOKEHUEM;

TFOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCIENOBATENbCKUX 3a7a4, YBAXKUTEIHbHOTO
OTHOILIEHUS K MHEHHIO OIIMOHEHTOB MpU OOCYXJAEHHH CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOT0 COJIEPIKaHNUS;

FOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH pOCCHUICKOM IPaKIaHCKON UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHUSI K CBOEMY HApOJy, YYyBCTBA OTBETCTBEHHOCTH IE€pE]
Ponnnon, ropmoctw 3a cBOM KpaW, CBOK PoauHy, CBOM S3bIK M KYJBTYpY,
IIPOIIJIOE ¥ HACTOSAIIEE MHOMOHAIIMOHAIBLHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM IPUPO/IBI,
NOCTUXEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHHUE H
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHWHM 3aKOHOB
IPUPOJIBL, B AKU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KeHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HApPO/1a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTENM CEMEHHOM JKM3HU B COOTBETCTBUHU C
TpaguuusamMu HaponoB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;

MOHUMAHUE IMOIMOHAIBHOTO BO3EMCTBHS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
NPOSIBIISATh KAYECTBA TBOPUYECKO JINUHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHHMS KYJIbLTYPbI 310POBbS H
IMOIMOHAJIBHOTO 0JIarONmOJIyYns:

NOHMMaHUE W peaju3alus 3J0pOBOTO0 U 0Oe3omacHoro oOpasza KU3HU
(310poBO€  TUTaHWE, COOJIIOJIEHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHM U OT/AbIXa, perysipHas duznueckas



AKTUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
coOCTBEHHOMY (DPHU3MYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTH TMpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOTo MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMINX 3JOPOBBIO U KU3HH JIIOJICH;

OCO3HAHME MOCJIC/ICTBUI W HENPUSITHS BPEIHBIX MPUBBIUEK (yMOTpeOIeHUs
AJIKOT'0J151, HAPKOTHUKOB, KypEHUS );

6) TPy10BOI0 BOCTIUTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0JIIO0UE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJTHSTH TAKYyIO JEATEIbHOCTD;

UHTEpEC K Pa3IMUHBIM cdepaMm MnpodhecCUuOHANBHONU JESTEIHLHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOP Oyaymend npodeccun W peaTu30BbIBAThH
cOOCTBEHHbBIC KU3HCHHBIC TIJIAHbL;

FOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KaK HCTOUYHHKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIIICHUE YPOBHS HKOJOTUYECKON KYJIbTYphl: MPUOOPETECHUE OIMBITA
MJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKHM WX BO3MOXHBIX MOCIHEACTBUM s
OKpY>Karollen Cpeibl;

OCO3HaHME TJI00ATBHOTO XapaKTepa JKOJIOTMYECKUX MPoOJieM M MyTeu HX
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETaeMble MPU H3YUYEHUU OUOJIOTUU
3HAHUS M YMEHHS TMPU pEIICHUH TpoOJieM, CBA3AHHBIX C palMOHAIbHBIM
IPUPOJIONIOIb30BaHUEM  (COONIIOZICHME  TpaBuil  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEWCTBUH, MPHUHOCIIIMX BpEl  OKpY Karolleu
NPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHUECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJM4Yue PA3BUTOrO IKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIBTYPHI,
ombITa JEATEIIbHOCTU HKOJIOTUYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B I03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHOMU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYP, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M YWTATEIIbCKOM KYyJIbTYpbl KaK CpelICTBa
B3aUMOJICHCTBUS MEXKTY JIFOJAbMHU U MTO3HAHUS MUPA;



NOHUMaHUE crnerudUKd OHOJIOTMM KaK HAayKd, OCO3HaHUs €& pojiu B
(opMUPOBaHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM LIEJTOCTHOIO
IPEACTABICHUS] 00 OKpPYXalolleM MHpE KaK O €JUHCTBE MPUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIECHUH MpodiieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJOTMU JJII COBPEMEHHOW LMBHIINM3ALUU:
o0OecrieyeHrss HOBOT'O YPOBHS Pa3BUTHsI MEAMLIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pelIaTh pPecypcHble MpoOJeMbl  pPa3BUTHUS
YeJI0BEUeCTBa, OUCKA MyTeH BBIXOAA U3 INIO0AIBHBIX AKOJIOTUYECKUX MPOOIeM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  palMOHAJIBLHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OHOJOTMYECKUX 3HAHUU B LENIX
NOBBIIIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, GopmMupyemon
IpU U3yYEHUU OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh [OJydaeMble 3HAHUS [UJIs aHajlu3a |
OOBSICHEHUS SIBICHUI OKPYXAIOIIET0 MUpa M MPOUCXOIAIIMX B HEM M3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HA OCHOBE HAy4HbIX (DAaKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJIYYEeHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJis
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIyAJIbHO U B IPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHnI0, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHMI 1o Ouosoruu B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yibTaThl OCBOCHHUSI yueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YWMbIe I (OPMUPOBAHUS MHUPOBO33PEHUS O00YyYarONUXCs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIEHAayYHbIE TMOHITHUS, OTpakarollue
[EJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeUu(UKy METOJOB TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUs, SIBJICHHE, MPOIECC,
cUCTeMa, Hay4HbId (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJICIOBaHWE,  HAOMIOIEHHWE, W3MEpPEHHE, OKCIePUMEHT ©  JAPYTHuX),
yHUBEpCalbHble Y4yeOHbIE JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIC,

pEryJISTUBHBIE), o0ecrieunBaoIne dbopmupoBanue (GyHKIMOHATBHON
IPaMOTHOCTM M  COLIMAJbHOW KOMIIETEHIIMM OOYyYaroluXcs, CIIOCOOHOCTh
oOyyJarommxcs HCIIOJIb30BaTh OCBOECHHBIE MEKIMCIUILUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHblE Yy4yeOHbIE JCHCTBUA B
II03HABATEIbHON U COLUAIIBHOU ITPAKTUKE.



MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHMS JTOJKHBI OTPAXKaTh:

OBJanenue YHHUBeEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBLIMH
JIEUCTBUSIMU

1) 6a30BbIEe JIOTHYECKHE A CTBHA:

CaMOCTOATENILHO  (OPMYJIMPOBATh W aKTyaJU3UpoOBaTh  MIPoOJIeMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPHW OCBOCHWM 3HAHWA TPHUEMBI JIOTHYECKOTO MBITUICHHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KIIacCU(pUKAIIHA, 000OIICHHUS), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHITHH (BBIACIATh UX XapaKTepHbIC NMPU3HAKHU, YCTAaHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

ONpeNEeATh IEIU JeATCIbHOCTH, 3aJaBas IlapaMeTpbl M KPUTCPHH UX
JTOCTHKCHHUSI, COOTHOCUTD PE3YIIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMU IETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIJIs1 OOBsICHEHUS (PaKTOB M SIBJICHHMA
YKUBOH TIPUPOJIBL;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUs (MHIYKTUBHBIC, MEAyKTUBHBIE, TIO
AQHAJIOTUH), BBISABJISTH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHUBACMBIX
SIBJICHHSX, (DOPMYIIUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

IPUMCHSTH CXEMHO-MO/IENIbHBIE CpeacTBa JUIS peACTaBICHHS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIICHWW B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTax, a
TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C yYETOM aHAM3a WMCIOIIUXCS
MaTepUaJIbHBIX U HEMaTepHUAJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHBHI B JICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YIbTaTOB
IEJI5IM, OLICHUBATh PUCKU TIOCIICACTBUMN ACATEIHHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabdOTy B  YCIOBHSAX  PEajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE MIPH PEIICHUH )KH3HCHHBIX MPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE AeHCTBHUS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICOBATEIIBCKON M MMPOCKTHOM JACSITEIBHOCTH,
HaBBIKAMHM  pa3pelicHUsl MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOUCKY METOJIOB PeIIeHUs MTPAKTUYECKHUX 3a]1a4, IPUMCHECHHIO
Pa3JIMYHBIX METOIOB ITO3HAHMUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUIBI JICSITCIBHOCTH I10 ITOJIYYEHHIO HOBOTO
3HAHWS, €r0 HHTEPIpETay, NPEeoOpa30BAaHUI0O W TPUMEHEHHIO B YyUeOHBIX
CUTYyallUsIX, B TOM YHCJIE TIPH CO3JaHUN YICOHBIX U COIMATIbHBIX MPOCKTOB,;

(dbopMHUPOBATH HAYYHBIN TUI MBIIIJICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH,
KJIFOYEBBIMH ITOHATUSIMHU U METOJAMHU;

CTaBUTh W (OPMYJIUPOBaTh COOCTBEHHBIC 33Jadyd B 00pa3oBaTeIbLHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJlM3UpOBATh 3a/ady,
BBIIBUTaTh TUIOTE3Yy €€ pEelIeHMs, HaXOAWTb apryMEHThI JUIsl J0Ka3aTelbCTBa
CBOMX yTBEPXKJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LI€JICHANPaBICHHbIM MOUCK MEpPEeHOca CPEICTB M CHOCOOOB
JeHCTBUS B MPOPECCUOHATBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO 00IacTh
KHU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJJiaraTh OPUTHHANBHBIE MOIAXOABI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 331a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ naopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOPMAIIUH (TEKCTE yUeOHOTrO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHaIM3UpOBaTh
UH(GOPMAIIMIO PAa3IUYHBIX BUJOB U (DOPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(GopMynupOBaTh 3alpPOCHl U MPUMEHATH PA3TUYHBIE METOJBI TIPHU MOUCKE U
oTbope Ouosiormyeckor mHpopManru, HEOOXOAMMOM JIJIsi BBITTOTHEHUS yYEOHBIX
3azay;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS Pa3IMYHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  HpeacCTaBlICHUSA
Oouonornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
¥ IpYyroe);

UCIIOJB30BaTh HAy4YHBIM A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Ouosornyeckod HMHQPOpMALME: MNPUMEHATh XUMHUYECKUE, (QU3HUEeCKHe U
MaTeMaTUYeCKUe 3HAaKU U CUMBOJIBL, (popmyibl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISJHOCTH;

BJaJ€Th  HABbIKAMM  pAacllO3HAaBaHWA W 3alUThl  HMH(pOpManuwy,
MH(GOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBJiaiecHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1IeICTBUAMM:

1) obmenme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX c(pepax *KU3HU, aKTUBHO YUaCTBOBATh
B JMAJIOTe WJIM JMCKYCCHUU MO CYIIECTBY OOCYXAaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBAaTh CYXXACHHS OTHOCHUTEIBHO BBHITIOJHEHHS TpeaiaraeMoin
3aJla4M, YYUTHIBaThb MHTEPECHl U COIJIACOBAHHOCTh MO3MLMNA APYTUX Y4YaCTHUKOB
JManora Wik JUCKyCCUN);



pacno3HaBaThb HEBEpOaJbHbIE CpPEACTBA OOILIECHHS, IOHMMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CUTYaIlUH,
YMETbh CMSTYaTh KOH(DJIUKTHI U BECTU MEPETOBOPHI;

BIQJICTh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHUS W B3aMMOJICHCTBHS, TTOHUMATh
HaMEpEeHUs IPYTuX JIOJEeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOppeKTHOU hopme popmynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUs C HCIIOIb30BAHUEM
S3BIKOBBIX CPEJCTB.

2) coBMeCTHAs 1eTeJIbHOCTh:

NOHUMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
pabOTHI TIPH PEIICHNH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJIEHCTBUS MPHU PEIICHUH y4eOHOM 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHM C yd€ToM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaKJI0r0 4JICHA KOJIJIEKTUBA;

IPUHAMATh LEIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JACUCTBUA NO €€ IOCTHXEHUIO: COCTABIISITH IUIAH JEHUCTBHUI,
pacnpeneniaTh PO ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pEe3yJIbTaThl
COBMECTHOI pabOTHI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJOr0 YYaCTHHUKA KOMAaHIbl B
oO1Iui pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLEHWBAaTh HWJEHU C TIO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3IUYHBIX
CUTYAIHSX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

OBiaeHNe YHUBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMHU:

1) camoopranuzauusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS NPOOJIEM M UX
pelIeHusl B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKMX 3HAHHWM IIeJIeBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKax IO OTHOLICHHUIO K JKMBOHU MPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIIHKX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATEIBHYIO AESATEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbLHON
JNEATEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTaBJSATh IJIaH pEHIeHHs MNpoOieMbl C  y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacIMpsTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JieJ1aTh OCO3HaHHBIA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;



CocoOCTBOBATh (DOPMHUPOBAHUIO U TMPOSBICHUIO IIUPOKOW HPYAULMHU B
pa3HbIX 00JacTAX 3HAHWI, MOCTOSHHO TOBBIIATH CBOW O0Opa30BaTENbHBIA U
KyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYAaIlHsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEIISIM;

BJa/JeTh HABbIKAMU  [O3HABAaTEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEpIIIaeMbIX JEHCTBUH M MBICIUTEIBHBIX IPOIECCOB, HMX pE3YIbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peIeKCUU IJi1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEIICHUS;

yMETh OLIEHWBAaTh PHUCKM W CBOCBPEMEHHO MPHUHUMATh PEHICHHUS] MO HUX
CHIDKEHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalW3e pPe3yJIbTaToB
JeSITeNIbHOCTH;

3) npuHATHE ceds U APYrUX:

OPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI M apryMEHTBl JPYTHX MpH aHaju3e pe3yJIbTaToB
JeSITeIbHOCTH,

npu3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mno Ouoioruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue ais yueonoro npeamera «buosorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEWCTBUI MO OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHWM, BUBI AEATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUI B Pa3iIMuYHBIX Y4eOHBIX CUTYyallUsAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouonoruei. B mporpamme mnpeaMeTHble
pe3yabTaThl MPEACTABIECHBI IO FOaM 00yUYEHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» ¢ 10
KJlacce JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUIM O MECTE W POJU OMOJIOTUU B CHCTEME HAyYHOTO
3HAHHUSA €CTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa MU HAYYHOTO MHPOBO33PEHHs, O BKJIALE POCCUMCKUX U
3apyOeXHBIX yUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUM, (YHKIUOHAIBHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pelIeHUs KU3HEHHbIX 33/1a4;

YMEHHE DPACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
KHU3Hb, KJETKA, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M IpeBpalleHUe
SHEPruM), rOMeocTa3 (CaMOoperyJisilus), YpOBHEBAs OPraHU3aLMs JKUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHUE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JIaraTb OHOJIOTMYECKHE TEOpuM (KIETOYHAas, XPOMOCOMHa,
MyTallMOHHAs, LEHTpaJbHas J0rMa MOJIEKYJSIpHON Ouoinoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 LeHTpax MHOrooOpas3usi u



MPOUCXOXKJCHUS KyJIbTypHbIX pactenuit H. . BaBunoBa), onpenensiTe TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CHUCTEMAM;

YMEHUE BIIAJIETh METOJAMU HAYYHOrO MMO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM, OpPraHu3alus U INPOBEIACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly MCCIEIyEMbIMH BEJIUYMHAMU, OOBICHEHHE IOIYYEHHBIX
pEe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAYYHBIX NOHSATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJbI HA OCHOBAaHUH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIECCOB: OOMEHa BEIIECTB M MPEBPAIICHHS dHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreTUYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHUS] OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C LeNbl0 o0ecrnedeHus: Oe30MacHOCTH CBOETO 370pPOBbSI U 370POBBSA
OKPY’KaIOILUX JIIOJEH, COOJIIOICHUS] HOPM TPAaMOTHOTO TTOBEACHUS B OKPYXKaroLen
OPUPOIHON cpene, MOHUMaHHE HEOOXOIMMOCTH HCIHOJB30BaHUS JIOCTH)KEHUMN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTUM  JJIsI  PALMOHAJIBLHOTO
IPUPOIOIOIb30BAHMUS;

YMEHHE pellaTh »dJEMEHTAPHbIE TE€HETUYECKUE 3a/Jaud Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUA JUIsl TPEICKa3aHMsl HAcleAOBaHUS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH JTA0OpAaTOPHBIE M MPAKTHUYECKHE pPAaOOTHI, COOMIONATH
npaBuia npu padbote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHUYECKHM OLEHUBATh M HWHTEPHOPETHPOBATH HH(POPMALIUIO
OMOJIOTMYECKOTO  COACPKAHMSI, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIC 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MAacCCOBOM MH(POPMAILIUH, HAYYHO-TIOMYJIPHBIE
MaTepHalibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAHMI B OHOJIOTUH,
MeIUIMHEe, OMOTEXHOJIOTUH;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUIHBIN arnapaT OMOJIOTUH.

[IpenMeTtHbie pe3ysbTaThl OCBOEHUS yueOHOTO mpeamera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpPAa MU HAYYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCUMCKUX U
3apyOeXHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUISl pEIIEHUS KU3HEHHBIX 3a/1a4;



YMEHUE PACKpPBIBATH COJAEpPKAHUE OUOJIOIMYECKMX TEPMHUHOB U TOHSITHI:
BU/I, TIONYJIALNS, TeHOMOH, BOJIOLMS, ABUKYIUE CUIIbI ((PaKTOPHI) IBOIIOIUH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, SKOJOTUYECKUE (PaKTOPBHI,
JDKOCUCTEMA, IPOAYLEHTHI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU [UTaHUS,
AKOJIOTHYECKas MUpamMua, OuoreoreHos, ouocdepa;

YMEHHE H3j1araTh OHOJOTHYECKHE TEOpHH (SBOMIONHMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKass TEOpUS OBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonacrea K. M. bspa, uepenoBaHusl riaBHbBIX HaIlpaBiICHUH U
nyteir spomorun A. H. CeepuioBa, yuenns o 6uochepe B. M. Bepranckoro),
ONpeesTh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOr'O [MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMHMCAHUE >KUBBIX CHCTEM, MPOILIECCOB U SBJICHUM, OpraHu3alus U MpPOBEICHUE
OMOJIOTUYECKOTO  JIKCIIEPUMEHTA,  BBIABUKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEIyeMbIMH BEJIMYMHAMU, OOBSCHEHHE MOJyUYEHHBIX
pE3yIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOpPUM U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAaHUH MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIHI, TPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreoIeHO30B U JKOCHUCTEM, OCOOEHHOCTM TMPOILIECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJIEHHOCTH
OpraHU3MOB, JEWCTBUS SKOJOTMYECKUX (AKTOPOB HA OPraHuM3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPrUU B HKOCHUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHH B
AKOCHCTEMax CBOEM MECTHOCTHU, KPYroBOPOTa BEIIECTB U OMOT€OXMMUUYECKUX
IIUKIJIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBACHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KHU3HU C LEeNIplo obecriedeHus 0e30MacHOCTH CBOETO 3J0pPOBbsI U 3/10pPOBbSA
OKPY’KaIOLUX JIIOJEH, COOJIIOICHHS] HOPM TPaMOTHOTO TIOBEACHHS B OKpYKaroUen
OPUPOIHON cpene, MOHUMaHHE HEOOXOIMMOCTH HCIHOJB30BaHUS JIOCTHIKEHUMN
COBPEMEHHOM OMOJIOTUH JIJIsl PAllMOHATILHOTO TPUPOOIIOIb30BaAHNUS;

YMEHUE pelaTh 3J€MEHTapHbIe OMOJOTMYECKHUE 33[a4HM, COCTABISATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B SKOCHUCTEeMaXx (IIeH MUTaHUS);

YMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYeCKue padoThl, COOIOAATH
npaBuiia mpu pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYT0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOIO  COJIEpKaHMS, BKIIOYAIONIYIO I[ICEBJIOHAYyYHbIE 3HAHUSA W3
Pa3IMYHbIX UCTOYHUKOB (CpeACcTBa MacCcOBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ0OAJIbHBIE  HDKOJOTHYECKHME  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011258 OMOIOTUYECKYI0 MH(DOPMAILINIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh TOHATUIHBIN arrnapaT OMOJIOTHH.



TEMATUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne o/mt HpOrpAMMES Beero KOﬁHTpOJILHbIe l'[pﬁalcTuquKue 06pazoBaTebHbIE
padoThI padoThI pecypebi
but6mmorekxa [IOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHU3alus 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
bub6moreka [JOK
4 KuzHenesTeabHOCTh KIETKU 6 https://m.edsoo. ru/7§41c292
5 PazmHOXeHUE M MHIUBUYATBHOE Pa3BUTUE 5 1 bu6mmoreka [JOK
OpraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnencTBeHHOCTh M KBMEHUYMBOCTh 8 15 bubnuorexa [JOK
OPTraHU3MOB ) https://m.edsoo0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOT I https://m.edsoo.ru/7f41c292
bub6mmoreka [JOK
8 Peseparoe Bpems 1 https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 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

KosauyecTBo 4acoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne ni/m IpOrpaMME! Beero KOﬁHTpOJ‘IBHbIe HpﬁaKanecmle 06PA30BATEIBHBIE
padoThI patéoThI pecypei
bu6nunoreka [JOK
1 IBOMOIHMONRAs OHOTOTHA d 1 https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"u3Mbl ¥ OKpyXKaroias cpeaa 5 1 bubmnorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
S Pesepsroe pems 2 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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 IINTAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos
Ne Nara DJIeKTPOHHbIE
| Tema ypoka
nf o CMA YPOK Bcero | Kontpoabn | Ilpaktuyeck | H3y4YeHH uMppoBLIe
ble pa0doThl | He padoThI b o0pasoBaTeibHble
pecypcebl
bubmuorexa [JOK
1 | buonorus B cucteMe HayK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS JKUBOU
B 6ota Neo
2 1onomsonae prmr ) 05 Bumiorera LIOK
p ' https://m.eds00.ru/863e6122
METOJIOB TPU U3YUECHUU
OMOJIOTUYECKIX O0BEKTOBY
3 buonornueckue cucTeMsl, 1 bubmuorexa [JOK
MPOLECCHI U KX U3YUYCHUE https://m.edso0.ru/863e6564
4 XWUMUYECKUH cocTaB KIeTku. Bona 1 bubmuorexa [JOK
Y MUHEPAJIBHBIE COJIU https://m.edso00.ru/863e674e
but6mmoreka [IOK
5 benku. CocTaB u cTpoeHue 0eIKoB 1 https://m.eds0o.ru/863e672
depMeHTH — OHMOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 05 bu6mmoreka [JOK
KaTaJUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMEpe aMHJIa3bl
WJTU KaTajasbl)»
but6mmoreka [IOK
! Y TaeBo bl JIUmH LI . https://m.eds00.ru/863e6870
8 Hcropus u MeTo bl U3y4EeHUS 1 bu6mmnoreka [JOK
kieTku. Kierounas reopus https://m.edso0.ru/863e6e88
9 Hyknennosbie kuciotsel. AT® 1 bubnuoteka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6e88

https://m.edsoo.ru/863e6d5c¢c

10 | KontponpHas padota Nel
11 KneTka kak nienocTtHas xuBas
cucTema
Crtpoenue 3ykapruoTHYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydyenue cTpoeHus KJIETOK bu6nuoreka [IOK
12 | pacTeHuid, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii 0T MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax u ux
OIIMCAHUE
but6mmoreka [IOK
13 ObmeH BemecTs wim MeTabousM https://m.edso0.ru/863e766¢
but6mmoreka [IOK
14 PorocunuTes. XemocHHTes https://m.edso0.ru/863e7c98
N bubmuorexa [IOK
15 Jmepreruacckuii odmen https://m.edso0.ru/863e7aae
’KuzHeHHbIN LUK KICTKHU. JleneHue
.M . JIab
16 ggg?;g Ne I;i?lfla6§}o(;%alfp(l)£ I;IEI‘/I’IToza 0.5 bubanorexa LIOK
- ' https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKpOTMpenapaTax»
b .P
17 MI{:lI”(F) CEE;?;S iiiieszal;ugicm ust bubmorexa [JOK
p P I https://m.edso0.ru/863e796e
— OuocuHTe3 Oenka
18 | KontposbHas pabota Ne2
19 Hexnerounsie ¢popMbl )KU3HU — bu6mmorexa LIOK
BHUPYCBI https://m.eds00.ru/863e7540
bub6mmoreka [IOK
20 | ®opmBI pa3MHOKEHUS OPTaHIU3MOB https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
21 Meiios but6mmorekxa [IOK

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



https://m.edsoo.ru/863e6d5c
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/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue 1 Pa3BUTHE TTOJOBBIX
KJIeTOK. OIJI010TBOPEHHE.

29 JlabopaTtopHas pabota Ne 4 05 bu6mmoreka [JOK
«M3ydyenue cTpoeHus MOJIOBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»

23 NHnuBuyansHOE pa3BUTHE bub6moreka [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436

24 | KoutponbHas padora Ne3
I'eneTtnka — Hayka o
HACJIEICTBEHHOCTU U

o5 M3MEHYMBOCTH. 3AKOHOMEPHOCTH bu6nuoreka [IOK
HacJIeqJOBaHUS https://m.edso0.ru/863e862
npu3HakoB.MoHOTHOpHIHOE
CKpelllMBaHuUE.

UTHOPUIHOE CKpEIMBaHUE. 3aKOH
26 EeSaBI/IIZI/Ii[/IOFO Haiﬂlg)IOBaHHSI bubmorexa IIOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuensieHHOE HaclieI0BaHUE
npusHakoB. JJaboparopHas paborta

27 Ne 5 «M3yuenune pe3ynpTaToB 05 bu6mmoreka [JOK
MOHOTHOPUIHOTO U JUTHOPUIIHOTO ' https://m.edso00.ru/863e8c60
CKpEIIUBAHUA Y IPO30(HIIbI HA
TOTOBBIX MUKPOIIpemapaTax»

28 I'enernka mona. HacienoBanue bu6moreka [IOK
MPU3HAKOB, CIIETUJIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menuuBocth. HenacnencrBennas
M3MEHYMBOCTb. JIabopaTropHas

29 pabora Ne 6. Uzyuenue 05 bu6nmnoreka [JOK
MOAU(DHUKAITMOHHON U3MEHYHUBOCTH, ' https://m.edso0o.ru/863e8efe
[IOCTPOCHHE BapUAIIIOHHOTO psilia U
BAPUALIMOHHON KPUBON»

30 HacnencrBenHas N3MEHYHUBOCTb. 0.5 bubanoreka [JOK



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

JlaGopaTopHnas pab6ota Ne 7.
«AHanmu3 MyTanui y 1po3ohuisl Ha
TOTOBBIX MUKPOITpErapaTax»

https://m.edsoo.ru/863e8efe

8L | Tencrika uenosera L T W

32 | KoutponbHas pabora Ne4 1
PezepHblil ypok. O6001eHne mo

33 Teme «HaciiencTBeHHOCTh U 1
W3MEHUYUBOCTHh OPTaHU3MOB)

34 Cenekius Kak HayKa U IpoIece 1 Eggg;%f;;ggg 6369214
MeToanl ¥ JOCTHXKEHUS CEJIEKIINU

35 pacTeHuil u 1 bu6nuorexa LIOK
JKMBOTHBIX. bBHOTEXHOIOTMA Kak https://m.edso0.ru/863e9214
OTpaciib MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 35

[NPOI'PAMME



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

11 KVIACC

KosmyecTBo yacoB JIeKTPOHHBIE
Ne
/| Tema ypoka Koutpons = IMpakruu = [ara uugposkie
Bcero | HbIe ecKne U3y4YeHHUs! o0pa3oBaTeJIbHbIE
padoTsbI padoThI pecypchbl

1 DBOJIOLMS U METOJIBI €€ 1 bubmuoreka [{OK
U3y4YeHus https://m.edsoo0.ru/863ea20e

5 Hcropus pa3sutus 1 bubanorexa [HJOK
MIPEACTABICHUI 00 IBOJIIOIIUHI https://m.edso0.ru/863e9570

bu6nuoreka [JOK

3 Mukpossosonus ! https://m.edso0.ru/863e9cle
[Tomynsanus kak eMeHTapHas
€IMHUIIA BUJIA H YBOJIOIUH.

4 JlaGopaTopHas padora Ne 1 1 05 bubanorexa [HJOK
«CpaBHEHHE BUIOB IO ' https://m.edso0.ru/863e99c6
MOpP(OJIOTHIECKOMY
KPUTEPHIO»

5 g?ilgﬁéﬁzel:ng&)wm bl) 1 bubmorexa LIOK

p p https://m.edso0.ru/863e9da4
HBOJIOLIUU

5 EcTectBeHHbIil 0TOOp U €ro 1 bub6nmorexa [IOK
hopmbl https://m.edso00.ru/863e9ed0
Pesynbpratsl sBOMIOLMN:

MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BU1000pa30BaHueE.
bu6mmoreka [IOK

! Jlabopatopuas pabota Ne 2 ! 0.5 https://m.edso0.ru/863e9fde
«Omnucanue
PUCTIOCOOTIEHHOCTH
opraHusma u e
OTHOCHUTEIJIBHOTO XapaKkTepa»

8 Hanpasnenus u mytu 1 bubnnoreka [JOK

MaKpO3BOJJIIOIIMH.

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

HeobpatumocTh 3BOTIONINN

9 KonTponbhas padora Nel
10 HcTopus xu3Hu Ha 3emiie U
METOJIbI €€ N3YUCHHS
11 ['MnoTe3bl MPOUCXOKACHUS bub6mumorexa [IOK
JKU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazBuTne u3Hu Ha 3emMiie 1Mo bubmuoreka [JOK
3paM U nepuojam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaITbI SBOJFOIIH
PaCTUTEIBHOTO U KHUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 05 bub6nuoreka [IOK
1 «M3y4eHne uckonaemsIx ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U
JKUBOTHBIX B KOJUICKIIMSIX)
14 CoBpeMeHHas cucTema bubnmnorexa [JOK
OpPraHU4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIONHS YEITOBEKA bubmuoreka [JOK
(aaTpOmOTEHE3) https://m.edso0.ru/863eac2c
16 JIBrokytaue cuibl (haKTophl) bubnnorexa [JOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
Yenoseueckue pac
18 1| E (}j I:IBIGI; fnTeI:I II//III/I bubnnorexa LIOK
PHpOZL 8 8 https://m.edso0.ru/863eaea2
YelI0OBeKa
KonTtponbHas pabota No2.
19 O060061eHme 10 TeMe
«Bo3HUKHOBEHHE U Pa3BUTHE
JKU3HH Ha 3eMJiey»
20 DKOJIOTHs KaK HayKa
21 Cpenpl oOuTaHus U bubnnorexa HOK

9KOJIOTHYECKHUE (DAKTOPBI

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



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

AOluoTtndeckue (HhaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdonornueckne

22 0COOEHHOCTH pacTeHuil U3 05 bubnnoreka [JOK
Pa3HBIX MECT OOUTAHHUS. ' https://m.edso00.ru/863eb10e
JlaboparopHnas pabota Ne 4.

«BnustHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa
bubnnoreka [JOK

23 buoticckue daxropni https://m.edsog ru/863eb348
DKOJIOTHYECKHE
XapaKTEPUCTUKU MOIYJIALUU.

[IpakTuueckas padota Ne 2

24 N 0.5
«IToncyér nnotHoCTH
MOIYJISIUM pa3HbIX BUOB
pacTeHun»

o5 Coo0miecTBa OPraHu3MOB — bubnmoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHYECKHE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNn

27 IKOCUCTEMBI. DKOJIOTMUECKUE bubanorexa [HJOK
nupamusl. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucteM. Cykneccus

28 [TpupoHbIe SKOCUCTEMBI

29 AHTPOTIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobdanpHas bubnuoreka [IOK
IKOCUCTEMA 3eMIIN https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH bubnuoreka [IOK
CYIIECTBOBaHUS OMOCHEpPhI https://m.edso00.ru/863ebd16

32 UYenosedecTBo B brochepe

3emiau



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

33 Cocy1iecTBOBaHUE MTPUPOIBI U 1 bubnmoreka [JOK
YyeJIoOBeUYEeCTBa https://m.edsoo.ru/863ebale
O0001eHne TEMBI

34 «Coo01iecTBa u 1
JKOJIOTHYECKHE CUCTEMBDY.

OBHIEE KOJIMYECTBO HACOB 34 25

10 ITPOIT'PAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOJNYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru
https://uchi.ru/main
https://content.edsoo.ru/lab/subject/1/

http://files.school-collection.edu.ru
http://fcior.edu.ru



http://files.school-collection.edu.ru/
http://fcior.edu.ru/
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