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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJOTUM TEOPETHUECKYIO OCHOBY JUIS
ompenereHusl TMOAXOJ0B K (OPMUPOBAHUIO COJEpKaHUS y4yeOHOTO MpeaMmera
«buosoruss»  cocraBWiIM:  KOHIENTyajdbHble  nosokenuss D®I'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, ColepKaHusl, pe3yIbTaTOB 00yYeHUsI U TpeOOBaHUMN K
YPOBHIO TOJATOTOBKM BBIITYCKHUKOB, MOJOKEHHUS 00 OOIMIMX WENsIX M MNPUHIINIAX,
XapaKTEpU3YIOIINX COBPEMEHHOE COCTOSIHIE CUCTEMbI CPEIHETO 00111eT0 00pa3oBaHus B
Poccuiickoit deaeparnuu, a Takxke MOJOKEHU O crieluduKe OMoJIOruH, €€ 3HaUCHUH B
MO3HAHUU KUBOUW MPUPOJBI U 00ECIICUEHUHU CYIIIECTBOBAHMS YEJIOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEICNICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI 10
OMOJIOrUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu MaéT MpEACTaBICHUE O IENIX, 00 o0meld cTpaTreruu
00y4eHMs, BOCIIUTAHUS W Pa3BUTUS OOYYAIOIIUXCS CPEICTBAMH Y4E€OHOroO MpeameTa
«buonorus», ompenenser o0sA3aTEILHOE MPEAMETHOE COJEp)KaHHE, €r0 CTPYKTYpY,
pacrpeeneHue o paszieliaM U TeMaM, PEKOMEHTIYEMYIO MTOCIE0BATEIbHOCTD U3YYEHHUS
y4eOHOT0 MarepHuaia ¢ yaéToM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTHKU
00pa3zoBaTeNbHOTO MPOoLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaroIMXCS.

B nporpamMme mo OMOJOTHMH TaKKe YUYUTBHIBAIOTCA TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M  TPEAMETHBIM  pe3yjbTaTaM oOOydeHus B
GbopMHpPOBaHUK OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIBHON JESATEIHHOCTU/YUEOHBIX
NEeUCTBUN 00yYarOIMXCsl IO OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHUsI.

B nporpamme mno Ouosoruum (10—11 xmaccel, 0a30BbI YpPOBEHb) peaiu30BaH
OPUHIMI T[PEEMCTBEHHOCTM B HW3Y4YEHUM Ouosioruu, Osaromaps uyeMy B Hel
MIPOCMATPUBACTCS HAITPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, I[IEHHOCTHBIX OpHUEHTAIMd  JIMYHOCTH,
AKOJIOTMYECKOTO MBIIIJICHHUS, MPEJCTABICHUI O 3J0pOBOM 00pa3e *U3HU U OEPEKHBIM
OTHOIIICHUEM K OKpyXarolieil npupoaHoit cpene. [lostomy Hapsamy ¢ u3ydeHUEM
00111e0MOIOTUYECKUX TEOPHH, a TaKKe 3HAHUW O CTPOCHHM >KMBBIX CHUCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOLECCOB B Mporpamme IO
OMOJIOTUY YZEJIICHO BHUMAHUE HCIIOIH30BAHUIO TIOJIYYCHHBIX 3HAHUM B MOBCEIHEBHOMU
YKU3HHM JUTs PEIICHUS MPUKIIAIHBIX 33]/1a4, B TOM YUCJe: MPOPUIaKTUKN HACIEACTBEHHBIX
3a00J€BaHUN YENIOBEKa, MEIMKO-TEHETUYECKOr0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 11€JIeCO00Pa3HOT0 MOBEICHUS B OKpYKAIOIeH MPUPOTHON cpejie, aHaIm3a
BIIMSIHUSL XO3SMCTBEHHOW JIEITEIHLHOCTH YEJIIOBEKA HAa COCTOSIHUE TMPUPOAHBIX U
HUCKYCCTBEHHBIX HDKOCHUCTEM. YCHJIEHHWE BHUMAHMUS K TNPUKIATHOW HANpaBJIEHHOCTH
yueOHoro mnpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIeUeHUs
YCJIOBUHW ISl pEelIeHUs OJHOM W3 aKTyalIbHBIX 3a/lad IIKOJIBHOTO OHOJOTMYECKOIo
0o0pa3oBaHusi, KOTOpasi mpeanojaraeT GopMHUpOBaHUE Yy OOyYarOIIUXCsS CIOCOOHOCTH
aJanTUPOBATHCS K U3MEHECHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O0 MUPA.

buosnorust Ha ypoBHe cpeHero oo1ero oopa3oBaHus 3aHUMaeT BaxkHOe MecTo. OHa
obecrieunBaeT GOpMHUpPOBAHUE Y OOYYAIOIIUXCS MPEACTABICHUNA O HAYYHOM KapTHUHE
MUpa, paclIMpseT U 0000IIaeT 3HAHKS O )KUBOW MPUPOJIE, €€ OTIIMYUTEIHHBIX MPU3HAKAX
— YPOBHEBOH OpraHu3allid U 3BOJIIOLUU, CO3JAET YCJIOBUS JJIS: MO3HAHUS 3aKOHOB



KUBOU MIPUPOIBI, GOPMUPOBAHUS (PYHKITMOHAITHHONW TPAMOTHOCTH, HAaBBIKOB 37I0POBOTO
u 6e30macHoOro 0opasa KU3HU, IKOJIOTUYECKOTO MBIIUIEHHUS, IEHHOCTHOTO OTHOIIIEHUS K
YKUBOU MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHwe OMONOTHST MMEET TaKKe MJisi PEHICHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3a/1ad CpeAHEro o0Iero oOpa3oBaHUs, COLUMATU3ANUUA O0YUYaIOIIMXCA.
N3yyenue Ouosoruu odecrieunBaeT ycloBUs A1 GOPMHUPOBAHUS MHTEIUIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpHI,
CIOCOOCTBYET WHTErPallMd OWOJIOTHYECKUX 3HAHUW C TPEACTABICHHUSAMHU U3 JIPYTUX
y4eOHBIX TIPEJAMETOB, B YAaCTHOCTH, (u3ukw, XumMuum u reorpaduu. HaszBaHnHbIe
MOJIOKEHHUSI O MPeIHaA3HaYCHUH Y4eOHOro npeaMera « buoaorusy COCTaBUIM OCHOBY ISt
oTpeNie]ICHUsT TIOJXO0OB K OTOOPY W CTPYKTYPHUPOBAHHIO €r0  COJEp KaHWS,
MPEACTAaBICHHOrO B IPOrpaMMe 1Mo OMOJIOTHUHU.

Ot6op comepkanus ydeObHOro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUH KYJIHTYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyyaroruecsi JOKHBI OCBOMTH 3HAHUS U YMEHHUSA, 3HAUUMBbIE g (POpMUPOBAHUS
oO1Iel KyJlbTYphl, ONPENEISIONINE aJCKBAaTHOE MOBEJCHUE YENIOBEKA B OKpYyKarouieh
OPUPOIHON Cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM KH3HU M MPAKTUYECKON
nestenbHOocTH. Ocoboe MecTo B 3TOM CHCTEeME 3HAaHUW 3aHUMAIOT JJIEMEHTHI
coliepKaHusl, KOTOpBIE CIIy>)KaT OCHOBOM g (OpMUPOBAHUS TPEICTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALHUIX
JUYHOCTH, CIOCOOCTBYIONIUX TYMaHU3AIMU OMOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJIEpKaHUs yueOHOro MaTepuala B IporpaMMe o OMOJIOruu
OCYILIECTBICHO C Y4YE€TOM IMPUOPUTETHOTO 3HAUECHHUS 3HAHUM 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX JKMBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aiuud W SBojonuu. B
COOTBETCTBUM C JTHUM B CTPYKType YyueOHOro mnpeaMera «buosiorus» BbIACICHBI
cleAyloue cojepKarelbHble JUHUU: «buojorus kak Hayka. MeTOJbl Hay4yHOIO
no3HaHus», «Kietka kak Ouosiornueckas cuctemayn, «Opranu3M Kak Ouoyiormueckas
cucteMay, «CrucreMa W MHOrooOpa3ue OPraHHUYECKOTO MHpa», «IBOJIOLUS KUBOU
MPUPOJIB», « DIKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[enws nzydenus yueoHoro npeamera «buonorusy Ha 6a30BOM ypOBHE — OBJIJICHUE
00yJaronmuMuCs 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAJIHLHOW OpraHU3allud >KUBBIX
CHUCTEM pa3HOr0 paHra U MPUOOPETEHHE YMEHHM WCIOJIb30BaTh STHU 3HAHUS JJIS
I'PaMOTHBIX JIEUCTBUI B OTHOIIEHUU OOBEKTOB KUBOM IPUPOABI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOIeM.

JlocTikeHne uenu u3ydeHus yueoHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcsl pelIeHUEM CIIEeIYIOIUX 3a0a4:

OCBOCHHE OOYYaIOIUMHCS CUCTEMbI 3HAaHUN O OMOJOTUUECKUX TEOPHUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3ax, IMpaBWIax, CIOyXallluX OCHOBOM A
dbopMuUpOBaHUs MPEICTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METOJax
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTO00Opa3uK U 0COOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPraHU3allMM, BBIJAIOIIMXCS OTKPBITUSIX M COBPEMEHHBIX HCCIIEIOBAHUSX B
OMOJIOTHH;



dbopMmupoBaHre y OOYYaIOIIMXCS TIO3HABATEIbHBIX, WHTEIICKTYAIbHBIX W
TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCE aHANIM3a JAHHBIX O MYTAX Pa3BUTHUS B OUOJIOTUU
HAyYHBIX B3IJISA0B, UJIEH U MOJXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM Pa3HOI'O YPOBHS
OpraHu3allly;

CTaHOBJICHHE y OOydaronuxcst o0el KyabTypbl, PYHKIIMOHAILHON TPaMOTHOCTH,
pa3BUTHE yMEHHUI OOBACHITH M OICHUBATh SIBJICHUSI OKPYXAIOLIETO0 MHUpA >KUBOU
IPUPOBI HA OCHOBAHUM 3HAHUMN U OTBITA, OJYUYSHHBIX IPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre Yy  OOYYalOmUXCS yMEHUH  WJUTFOCTPUPOBATH  3HAYCHHE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIHHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTAaHWE YOEKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHWBOU
IPUPOBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM
MIPY MPOBEJICHUN OMOJIOTUYECKUX MCCIICIOBAHUN;

OCO3HaHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMICHUS  YPOBHS
HKOJIOTHYECKOM KYJIbTYPBI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHUW B TOBCEIHEBHOM >KM3HU IS
OIICHKU TOCJICJICTBUIM CBOEH NEATENbHOCTH MO OTHOIICHUIO K OKPY’KaIoIlIeu cpeje,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHHUE U COOJIOJIeHHE Mep NPODUIAKTUKU
3a0071eBaHUM.

B cucreme cpennero obmiero obpazoBanusi «buonorus», usydyaemas Ha 0a30BOM
YpOBHE, SIBJISICTCS 0O0sI3aTE€IBHBIM yYEOHBIM TIPEIMETOM, BXOMSIIAM B COCTaB
npeaMeTHON 00s1acTu «EcTecTBEHHO-HAYYHBIE TPEAMETHD.

Jns u3ydeHus: Omosiorud Ha 0a30BOM YpOBHE cCpefHero ofuiero oOpa3oBaHUs
otBoauTCcs 68 yacoB: B 10 knacce — 34 yaca (1 gac B Hegenro0), B 11 kimacce — 34 gaca (1
4ac B HEJEIIO).



COAEPKAHUE OBYUEHUSA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU Haykamu, ¢unocodueid, STUKON, 3CTeTUKOMN U npaBoM. Poiib
Oovonoruin B (OPMUPOBAHMU COBPEMEHHOW Hay4dyHOM KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonbl TMO3HAHMS >KUBOM OPHUPOABI (HAOMIOAEHUE, DKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccupukalus, MoJCTUPOBaHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JlemoHcTpanum:

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

Tabmuis! 1 cxeMbl: « MeToIbI TO3HAHUS )KUBOW TPUPOIBD).

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Tpaktuueckast padota Ne 1. «Vcnonb3oBaHue pa3IuyHbIX METOJOB MPU U3YUECHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTinuune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM M UX pa3HOOOpaszue. YPOBHHM OpraHM3ali OHOCUCTEM:
MOJICKYJIAPHBINA, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, MOMYJISALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTe0EeHOTHYECKU ), OMOCHEPHBIN.

JlemoHncTpanum:

Tabnuup! 1 cxembl: «OCHOBHBIE MPU3HAKYU KU3HWY», «YPOBHU OPraHU3aLUN KUBOK
IPUPOJIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB M CTPOCHUE KJIECTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUYECKHME DJIEMEHTBHI: MAaKpODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

DyHKIHMH BOJIbl U MUHEPAIbHBIX BEMIECTB B KieTKe. [loaiepxanrne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHMbIE AMHUHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH
CTPYKTYphI O€ITKOBOW MOJIEKYJbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XUMHUYECKHE CBOICTBA OeNKoB. bruosornueckue pyHKIuU OEIIKOB.

depMmeHTHl — OHoJIorHuYeckre KaTtanuzaTopbl. CTpoeHue ¢epmeHTa: aKTUBHBIN
HEHTp, cyocTpatHasa cneuu@uunocts. Kodpepmentsl. Butamunbl. Otinuus GepMeHTOB
OT HEOPTaHUYECKHUX KaTallu3aTOPOB.

VYrneBonbl: MOHOcaxapuibl (TJIH0OKO03a, prub03a M Ae30KCUpr003a), Arcaxapuibl
(caxapo3a, JakTo3a) HW  MOJUcaxapuibl  (KpaxMall, TJHUKOTEH, IEJUII0JI03a).
buonornueckue GyHKIUU YTIIEBOAOB.

Jlunuaet: Tpuraunepubl, Gochonunuabl, crepousibl. [ mapodpmibHO-TUAPOHOOHBIC
cBoiictBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OEJIKOB HU
JIUTIAJIOB KaK UICTOYHUKOB SHEPTUHU.



Hyxnennoseie kucnotsl: JJHK u PHK. Hykneoruabl — MOHOMEpPBI HYKJIIEMHOBBIX
kuciot. Ctpoenue u ¢pynkuuu JIHK. Ctpoenue u dynkiuu PHK. Buast PHK. ATO:
CTpO€HUE U QPYHKIIUHU.

[utonorus — Hayka o kieTke. Kietounas Teopust — mpuMep B3auMOJICUCTBUS UEH
U (aKTOB B HAYYHOM MO3HAHUU. MeTO/ bl U3yUYEHUS KIIETKH.

Krnerka kak uenoctHast kuBas cucrema. OOmiMe NpU3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas MeMOpana, mosiekysbl JIHK kak reHerudeckuil ammapar, cucteMa CHHTE3a
OeJika.

Tumsl KIETOK: dyKapuOTHUECKass M MpokKapuoTuieckas. OCOOEHHOCTH CTPOEHUs
MPOKapUOTHYECKOU KJIeTKH. KilerouHast crenka 6aktepuid. CTpoeHUE 3yKapuOTUUYECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKa, TJIUKOKAJIUKC, HX
¢bynkun. Ilnasmarnueckas memOpana, e€ cBoiictBa U QyHkiuu. llutomnazma u eé
opranounpl. OnHomeMOpanHble opraHouasl kietku: OIIC, ammapatr Tonbmxwy,
au30coMbl.  [lolyaBTOHOMHBIE ~ OPTraHOWIBI  KJIETKU: MUTOXOHJIIPUHW, IUIACTHUIBI.
[Tpoucxoxxnenre MUTOXOHApUIA U racTua. Bunbl mnactus. HememOpaHHbIe OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOUHBIN IEHTP, HNEHTPHUOIU, PECHUUYKH, XTYTUKU. DyHKIUU
OpraHouJI0B KJIETKU. BkitoueHus.

Anpo — perynaropHsiii 1eHTp kieTku. CTpoeHue sjapa: sigepHas 000J0uKa,
KapHoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsr: A. JIleBenryk, P. I'yk, T. llIBann, M. lllnelnen, P. Bupxos, k. Y0TCOH,
®. Kpuk, M. Yuikunce, P. ®pankmun, K. M. bap.

[unarpammel: «PacnpeneneHne XUMHYECKUX DSJIEMEHTOB B HEXKHBOW MPUPOILH,
«Pacnpenenenne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubr u cxembl: «llepuogmyeckass TaOiaMIIAa XUMHYECKHUX JIIEMEHTOBY,
«CTtpoenue MoJekyiabl Bonbl», «buocunre3 Oenka», «CTpoeHHE MOJIEKYJbl OenmKay,
«Ctpoenue ¢pepmenrta», «<Hykinennossie kuciotsl. JJHK», «Ctpoenue monexyinbsr ATDy,
«CTpoeHue 3yKapuOTUYECKOW KIEeTKW», «CTpoeHHE >KUBOTHON KieTkn», «CTpoeHue
pacTUTENIbHOW KIETKW», «CTpOEHHE MNPOKApHUOTHUECKON KIeTKu», «CTpoeHue smpa
KJIETKNY, « YTIEBOABDY, «JIMIUIBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHHE JJIS IPOBEICHUS
HAOJTIOJICHUM, W3MEpPEHUM, OKCIEPUMEHTOB, MUKPONPENapaTbl  PacCTUTEILHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KJIETOK.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabora Ne 1. «/3yueHue KaTaIuTUUECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaasbl).

JlaGoparopnas pabota Ne 2. «M3ydyeHue cTpoeHHs KJIETOK PACTEHHM, ’KUBOTHBIX U
OaKTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHUCAHUECY.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOmen BemiecTB, WM MeTaboMM3M. AccuMmisnus (TUTACTHYECKH OOMEH) |
JTUCCUMUTIAINSA  (PHEPreTUYEeCKu OO0MEH) — JB€ CTOPOHBI €IMHOTO TIpoliecca



Merabonmu3ma. Poib 3aKOHOB COXpaHEHHsS BEMIECTB W DHEPTUM B TOHUMAHUHU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTpPOo(dHBIA U rereporpodHblil. Pons depmeHTOB B
0oOMEHe BEIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dortocunte3. CBeToBass U TeMHOBas (a3bl ¢oTocuHTe3a. Peaknuu doTocunresa.
OddektuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl )KU3HU Ha 3emuie. BausiHue
yCIIOBUM cpelibl Ha (DOTOCHHTE3 U CIOCOOBI TMOBBIIMICHHUS €TI0 MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHUMU.

XeMOoCcHHTe3. XeMOCHHTE3UpyIolue OakTepun. 3HAUCHHE XEMOCUHTE3a IS KU3HU
Ha 3emiie.

DHepreTruecknii oOMEH B KieTKe. PacimiernieHue BemecTB, BBIACICHUE U
AKKyMYJIMPOBAHHE SHEPIHMM B KJIETKE. DTalbl 3HEPreTUYECKOro ooOmeHa. [ mkomnwms.
bpoxenne u ero Buabsl. KuCIOpogHOE OKHUCIEHHE, WIM KIETOYHOE JIBIXaHHUE.
OxucnurensHoe GochopunpoBanue. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuun matpuuHoro cunte3a. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTuuecko uHQopmanuu B KJIETKe. [eHeTWYecKuid KOJ U €ro CBOMCTBa.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnauus — 6uocunrte3 Oenka. DTarbl
TpaHcisiu. KonupoBanue aMuHokucnoT. Pois pubocom B OuocuHTe3e Oenka.

Hexknerounsle Gopmbl kxu3Hu — BHUpYychl. Mctopusi oTkpeitust BupycoB (/. U.
HBanoBckuit). OcOOEHHOCTH CTPOCHUSI U )KHU3HEHHOTO ITMKJIa BUPYCOB. bakTepuodaru.
bosie3nn pacTeHmii, >KMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBbIE BHpycamu. Bupyc
umMmyHoaeduimta yenoBeka (BUY) — Bozoyaurens CIIM/{a. OOpaTHas TpaHCKpUIILuA,
peBeprtasza u unrerpasa. [Ipoduiiaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIEBaHUM.

JlemoHncTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabmuupl u  cxeMbl: «Tumnbl nutadus», «Metabonusm», «MUTOXOHIPUSY,
«OHepretnuueckuii oOMeH», «Xioporact», «®orocunredn, «Crpoenue JIHK»,
«Ctpoenne u (QyHkuoHHpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHMuecKuil Komy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbId 1uKI Bupyca CIIN]a,
oakTepuodaray, «Pemnmukarms JJTHK.

O6opynoBanue: Moaenu-anmmukanuu «Yasoenne JIHK wu  Tpanckpumimsy,
«buocunTes 6enkay, «CTpoeHue KISTKW», MoAelb cTpyKTyphl JTHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIi HUKII, WK )KU3HEHHBIA LUK Ki1eTku. MaTepdaza u murtos. [Ipoueccsl,
nporekatomme B uHTepdasze. Permkauusa — peakuuss matpuuHoro cunresa JIHK.
CrtpoeHre XpoMOCOM. XpOMOCOMHBIN HaOOp — KapuoTHM. JIUTUIOUIHBINA U TarIOUIHbIN
XpPOMOCOMHBIE HaOOphl. XpoMmatujbl. lluTonornyeckue OCHOBBI Pa3MHOXKEHUS U
VMHJIMBU1YaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetku — muto3. Ctaguu Muto3a. [Iporeccsl, mpoucxoasme Ha pa3HbIX
CTaIMSIX MUTO3a. bUOJIOTHYECKUI CMBICTT MUTO3A.

[Tporpammupyemasi rTubGeIb KISTKH — aromnTo3.

@dopMbI pa3MHOXKEHHUSI OPraHW3MOB: Oecrojioe W TMojoBoe. Buawsl Oecmosoro
Pa3sMHOXKEHUS:  JICJICHUE  HAJBOE, I[OYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,



criopooOpa3oBaHme, BETETATUBHOE pa3sMHOXKeHWEe. VICKyCcCTBEHHOE KJIOHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE J1JIsI CEIEKIIUU.

[TonoBoe pa3MHOXKEHKE, €ro OTINYHUS OT OECII0JIOTO.

Meito3. Craguun wMeiio3a. Ilpouecchl, NpouCXOonsIIMe Ha CTaausx Menosa.
[ToBenenune xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii CMbICT M 3HaYCHUE
Meno3a.

["amerorenes — mporecc 00pa3oBaHUS IOJOBBIX KJIETOK y >KMBOTHBIX. [loyioBBIE
JKeJe3bl: CEeMCHHUKU U SUIHUKA. OOpa3oBaHWE M Pa3BUTHE IOJIOBBIX KJIETOK — raMeT
(cmepmaTto3oui, SMIEKIIETKa) — cliepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS
SIMIEKIJIETOK U criepMaTo30u0B. OmnoaoTBopenue. [lapTreHorenes.

NunuBuayanbHoe  pa3BuUTUE  (OHTOrEHE3). DOMOpHOHATEHOE ~ Pa3BUTHE
(oMOpuorenes). Otambl 3MOPHOHATBLHOTO PA3BUTHUS Y TMO3BOHOYHBIX IKHUBOTHBIX:
npoOieHne, TracTpyssius, opraHoreHe3. IlocTamOpuoHaNbHOE pa3BUTHE. HITBI
MOCTAMOPHOHAIBHOTO Pa3BUTHS: IIPAMOE, HeNpsAMoe (JTUYuHOYHOE). BiausiHue cpenpbl Ha
pa3BUTHE OPTAaHU3MOB, (PaKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKIEHHBIC YPOICTBA.

PocTt u pa3Butue pacteHuid. OHTOT€HE3 IIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHH,
CTaJINM Pa3BUTHUS.

JlemoncTpanum:

Tabmuiet u cxembl: «@DOpMBI  pa3sMHOXKEHUSI OpraHu3MoBy», «J[BoiHOe
OIJIOZIOTBOPEHHE y LIBETKOBBIX PACTEHUI», «BeretaTuBHOE pa3MHOKXEHUE PACTCHUI»,
«Jlenenue kneTku 6akTepuity, « CTpoeHUE MOJOBBIX KIETOK», «CTPOEHHUE XPOMOCOMBDY,
«Kierounsii ki, «Pemmkamusa [JHK», «Mutosy, «Meinosy», «lIpamoe u Henpsamoe
pasBuTue», «l'aMeToreHe3 y MIICKONMUTAIOMNX M YeIOBeKa», «OCHOBHBIE CTaJIuU
OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «Cnepmaro3ouasl
MJICKOTIUTAIOWIETO», <«SlilekneTka MIeKonuTaromero», «Kapuokunes B kieTkax
KOpElIKa JIyKa», MarHuTHas MoOJeNb-anmuinkanusa «Jlemenue xietkw», monenb IHK,
MoiesIb MeTaazHOl XPOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHe padoThI:

JlaGoparopnas padorta Ne 3. «HabGmogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIpenapaTaxy.

JlaGoparopHas pabora Ne 4. «M3yueHne CTpOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcrtopus pasButusi reHeTUKH. Ponb nutonoruu u
HMOPUOJIOTUN B CTAHOBJICHUM I'€HETUKH. BKiag poccuilckux U 3apyOexHbIX YUYEHBIX B
pa3BUTHUE TE€HETUKU. MeToabl TEHETUKH (THOPHUIOJIOTMYECKUM, IUTOTeHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHYEeCKUii). (OCHOBHBIE TE€HETHMUECKHE TOHATHS. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMax CKpPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBAaHUSl TPU3HAKOB, ycTaHOBJIEeHHble [. MeHnenem.
MonorubpuHoe ckpemuBaue. 3aKoH eIMHO-00pa3usi TMOPHUIOB TIEPBOTO MOKOJICHUSI.
[IpaBuio TOMUHUPOBAHUS. 3aKOH paclIeIICHUs TPU3HAKOB. [ MMOTE3a YUCTOTHI TaMer.
[TosiHOE M HETTOJTHOE TOMUHUPOBAHUE.



JlurunOpugHoe cKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJEIOBAHHS TPHU3HAKOB.
[{uToreHeTnueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHMs.  AHaJIU3UPYIOIIEE
ckpenuBanue. Mcnonb30BaHWE AaHATM3UPYIOIIETO CKPENIMBAHUS JIA OIpPECIICHUS
TCHOTHIIA OCOOM.

CueruieHHOe HacjiejoBaHue npusHakoB. Padora T. Moprana mo crerjeHHOMY
HacJIeIOBaHUIO TeHOB. HapyllieHre ClernyieHusi TEHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHasl TEOPUSI HACJIEACTBEHHOCTHU. | eHeTuYecKue KapThl.

['eHernka mnosma. XpOMOCOMHOE OIpEIeNIeHUuE mnoja. AYTOCOMBI W IOJIOBBIE
XPOMOCOMBI. ['OMOTamMeTHBIE U TeTepOraMeTHbIe OpraHu3Mbl. HaclieioBaHue npru3Hakos,
CLEIJICHHBIX C MOJIOM.

N3MeHYnBOCTh. BU1bl K3MEHUMBOCTH: HEHACIICICTBEHHAS U HacJIeACTBeHHAas. PoJib
CpeIbl B HEHACHEACTBEHHON HM3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(UKAIMOHHON
U3MEHYMBOCTH. BapuanmoHHBIM psig W BapuauuMoHHas Kpusas. Hopma peaxkuun
npu3Haka. KoanuecTBeHHbIE U KAUECTBEHHbBIC TPU3HAKU U UX HOpMa peakiuu. CBoicTBa
MOU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBennas, WM TEHOTUNHMYECKas, MW3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYUBOCTh. Meii03 1 TMOJI0BOM IpollecC — OCHOBa KOMOMHATUBHOM M3MEHUUBOCTH.
MyTtanmoHHas W3MeH4YUMBOCTh. Kiaccudukammss MyTaluii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtota ¥ npuuMHBl MyTanui. MytareHHble  ¢GaKTophl. 3aKOH
rOMOJIOTUYECKUX PAJIOB B HAcJIeACTBeHHON n3MeHunBocty H. M. BaBuioga.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enernka yenoBeka. Kapuorui yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEIOBEKA:
reHEAIOTUYECKUNA, OJIM3HEIIOBBIN, IUTOTEHETUYECKUNA, OMOXUMUYECKUM, MOJIEKYJIISIPHO-
TeHETUYCCKUM. CoBpeMeHnHoe ONPEIEIICHUE T€HOTHIIA: MTOJIJHOT€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAaHHE, B TOM uwuciae ¢ nomouipto [II{P-ananu3a.
HacnencrBenHnie 3a00JIeBaHMS YeJIOBEKA: TeHHBIC 00JI€3HU, 00JIE3HN C HACIEICTBCHHOM
MIPEAPACTIONIOKEHHOCTBIO, XpOMOCOMHBIE Oojie3Hu. CoMaThdecKne W TeHEepaTHUBHBIC
myTaruu. CTBOJIOBBIE KJICTKH. [IpHHITMIIBI 370poBOro oOpasa >KM3HU, JUATHOCTHKH,
npoQUIIaKTUKA W JICYCHHS TEHETHYeCKHX OoJiesHel. Menuko-TeHeTUYecKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIUIIMHCKON T€HETHUKHU B MPEIOTBPAIICHUHN U JICUCHUHU
TCHEeTUYECKUX 3a00JICBaHUM YeIOBEKa.

JdeMoHCTpauu:

[Toptpetsl: I'. Menanens, T. Mopran, I'. ne ®puz, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuuel 1 cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHME M €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH PACHICIUICHUS U €ro LUUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpumHoe ckpemnuBanuey, «LluTomorudyeckue OCHOBBI JAUTHOPUIHOTO
CKpemmBaHus», «Menosy, «BzaumonencTBue ajienbHBIX TEHOBY», «l'eHeTndeckue
KapThl PACTEHUM, JKUBOTHBIX M 4YEIOBEKa», «l'eHeThka moja», «3aKOHOMEPHOCTH
HaCJIEIOBaHUs, CIETIJICHHOTO C MOJIoM», «KapruoTHUIIbl YeIoBeKa M >KMBOTHBIX», « BUibI
U3MEHUYMBOCTH», «Monudukanronnas wu3MeHYUBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.



O6opynoBanue:  MojenU-anIuUIMKaUuK  «MOHOTMOPUAHOE  CKPEIIMBAHUEY,
«HenonmHoe  nomuHupoBaHue», «Jlurubpumnoe  ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIN W MHKporpenapar «Jpo3zoduna» (Hopma, myTauuud (oOpMbl
KpBUIbEB M OKPACKH Tela), repbapuii «["'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGopatopuas pabora Ne 6. «M3ydeHme MOAM(PUKAITMOHHOW HW3MEHYHUBOCTH,
IIOCTPOECHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHass pabora No 7. «AnHamu3 MyTtanuil y Apo30QHIbl Ha TOTOBBIX
MHKpOITpENapaTax».

[Ipaktrnueckas padora Ne 2. «CocTaBieHue U aHAJIA3 POAOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W IpoLecC. 3apoxkKICHUE CEIEKIIUU U TOMECTUKALMS. YYeHUE
H. W. BaBuioBa o 1ieHTpax MpOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYPHBIX PaCTCHUM.
LleHTpbl TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIMU. MacCOoBbIii U WHAMBUIYaAJIbHBIA OTOOPHI B
CEJIeKIIMM pacTeHUH U KUBOTHbIX. OuEHKa »53KcTepbepa. bIM3KOpOACTBEHHOE
cKkpenuBanue — HHOpuauHT. Yncras nuaug. CKpeluBaHue YUCThIX JTUHUM. ['eTepo3uc,
win TuOpuaHas cuia. HepoacTBeHHoe cKkpemuBanue — ayTOpuauHr. OtnanéHHas
rudpuauzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHUE MOJUIIIOUIOB.
JlocTHKEeHUA CENEKIMU PACTEHUM, ) KUBOTHBIX U MUKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpaciib TPOU3BOACTBA. | €HHAA MHKEHEPHS. DTaIbl CO3IaHUA
pekomOuHanTHO JIHK wu Tpancrenneix opranu3moB. KieroyHass WHXeHepUs.
Kierounbpie KynpTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KinoHupoBanue
BBICOKOITPOAYKTUBHBIX  CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OJKOJIOTUYECKHUE U
strudeckue mpoodiemsl. MO — reHeTHYeCKH MOIU(DUITMPOBAHHBIE OPTaHU3MBI.

JemoHcTpauuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypumn, I'. /{. Kapneuenko, M. ®@. lBaHOB.

Tabnuibl u cxembl: kKapTa «L{eHTpBI TPOUCXO0XKIEHN U MHOTOO0pa3us KyJIbTYPHBIX
pactennit», «lloponbl AoOMamHUX JKUBOTHBIX», «CopTa KyJNbTYpHBIX PpPACTECHUNY,
«Otnanéunas rudpuan3anusy, «Padoter akagemuka M. @. BanoBay, «Ilomurmonausy,
«O0bekThl  OmotexHosoruny,  «KiaeTouHble  KyJIbTypbl U KJIOHHUPOBAHUEY,
«KoHcTpynpoBaHue 1 epeHoc reHOB, XpOMOCOMY.

O6opynoBaHue: MYJSDKM TUIOJIOB U KOPHEIUIOJAOB JUKUX (POPM M KYJIBTYPHBIX
COpPTOB pacTteHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlabopaTopHbie U MpaKTHYECKHE PadoOThI:

Okckypcust « OCHOBHBIE METOABI U IOCTHXKEHUSI CEJIEKIIMU PACTCHUN U KUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIA y4acTOK, B
TEIUTMYHOE X035HCTBO, TA0OPATOPUIO arPOYHUBEPCUTETA UIIH HAYIHOTO IICHTPA).

11 KJIACC

Tema 1. JBoIrOMOHHASE OHOJIOT M.



[IpeanocbulKu BO3SHUKHOBEHHUSI SBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHASI TEOPUS U
e€ MecTo B Onosnoruu. BinsiHre 3BOIIOIIMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U IPYTUX
HayK.

CBuzerenscTBa  dBOMOMU.  [laleoHTONIOTMYECKHE:  TTOCIENOBATEIBHOCTh
NOSIBJICHUS. BUJOB B IAJICOHTOJOTMYECKOW JIETONMCH, NEPEXOIHBbIE  (HOPMBI.
buoreorpaguueckue: cxoncTso U paznuure ¢payH U (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJACTBA M PA3JIMYUs  SMOPHUOHOB  pa3HBIX BHJOB
NO03BOHOYHBIX.  CpaBHHMTEIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pPYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTM W OCHOBHBIX METa0OJIMYECKUX MyTed Yy BCeEX
OpraHU3MOB.

OpomounoHHas Teopus Y. [JapBuna. [Ipeanocsliky BOZHUKHOBEHUS JTapBUHU3MA.
JIBroKyliue Ccuibl 3BOJIOLMH BHIOB 1O JlapBUHY (M30BITOYHOE pPA3MHOXKEHHE IPHU
OTPaHMYEHHOCTU  PECypcoB,  HeOolpeneia€HHas  U3MEHYMBOCTb, Ooppba  3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunrernueckas teopus sBosonnu (CTI) 1 €€ OCHOBHBIE MOTO0KEHHUSL.

Muxkpossosrorus. [lomymnsnus kak eAMHUIA BUAA U SBOIIOLHNN.

JBrxynie cuibl ((hakTopsl) S3BOJIIOIMH BUIOB B Iipupoe. MyTallnoHHBIN poliece
¥ KOMOMHATUBHAs U3MEHUYMBOCTD. [lonmynsnoHHbIE BOJIHBI U Apeii¢ reHoB. M3onsauus u
MUTPALIHSL.

EcTecTBeHHBII1 0TOOP — HAPaBIIAIOMINI (PaKTOP IBOTIOLUU. POPMBI ECTECTBEHHOTO
oTOOpa.

[IpucnocoONeHHOCTh  OpPraHU3MOB  Kak  pe3ysbTar  3Bojiouuu. IIpumepsl
IPUCHOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALIH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (DOPMBI BUI00OPA30BAHMS:
reorpauyeckoe, 3K0JIOTHYECKOE.

Makpossomoniust.  @opMbl  3BOIIOLMU:  (QUIETUYECKas,  JUBEpPreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxaeHne OT HECNEeNMAIM3UPOBAaHHBIX NpenkoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanusl.

JdeMoHCTpauu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenp, @. Mromnep, A. H. CeBepuios.

Tabmuubl U cxembl: «Pa3BuTHe OpraHuyeckoro Mupa Ha 3emie», «3apoAbIu
MO3BOHOYHBIX >KMBOTHBIX», «ApXeonTepukcy, «PopMbl OOPHOBI 3a CYLIECTBOBAHHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOr0OOpasue cCOpToB pacTeHui», «MHorooopasue mopos
KUBOTHBIX», «llonmymsauun», «MyTanmoHHass HW3MEHUYUBOCTH», «ApOMOPGO3bI»,
«Mnuoananraumny, «O0mas neresepauus», «JIBrxyiue cuisl 3Boionnn», «Kapra-
cxema Mapupyta mnyrtemectBus Y. [lapBuna», «bopbba 3a cCylecTBOBaHHEY,
«[IpucnocobnenHocts  opranu3moB»,  «l'eorpaduyeckoe  BHUIO0Opa3OBaHUE,
«DKOJIOTUYECKOE BUI000Pa30BAHUE.

ObopynoBaHue: KOJJIEKLHS HACEKOMBIX C Pa3JIMYHBIMU THIIAMH OKPACKH, HAOOP
IUIOZOB U CeMsH, KoJuleKiusi «[Ipumepsl 3alUTHBIX MPUCIIOCOONIEHUN Y JKUBOTHBIX,



Mojaenb «OCHOBHBIE HAMpaBJICHUS JBOJNIOUUM», OOBEMHas wmonelb «CTpoeHue
rOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJueKius «@opMbl COXPaHHOCTU UCKOTAEMBbIX
JKUBOTHBIX W pacTeHUid», Moaenb ammmukanusa «llepekpécT XpoMocom», BIaKHBIE
npenapatel  «Pa3Buthe Hacekomoro», «Pa3zBuTme JArymKW», MHKpONpenapar
«JIpozoduiay (Hopma, MyTanuu OPMbI KPBUIBEB U OKPACKH TEJIA).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHUIOB TIO MOPGHOIOTHICCKOMY
KPUTEPUIOY.

JlaGopatopuas pabora Ne 2. «Omnmcanue mpuCIOCOOJEHHOCTH OpraHu3Ma u e€
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JlonaydHble TIpEACTaBICHHUS O 3apOXKACHUU JKU3HU. HayuHble TUIIOTE3bI
BO3HMKHOBEHUS KM3HU Ha 3emiie: a0UOTeHe3 U MaHCIepMus. XUMUUYECKasi IBOJIIOIHS.
AOUOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKHUX. JKCIIEPUMEHTAILHOE
MOATBEP)KICHUE XUMHUYECKOW »HBoMIONMU. HavanbHble 5Tanbl  OHOJOTUYECKOMN
somoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHUE MpPOTOKJIETKHU. llepBbie KieTKM W uUX 3Boionus. PopmMupoBaHuUE
OCHOBHBIX I'PYHI KUBBIX OPraHU3MOB.

Pasutne xu3HM Ha 3emie no spaM U nepuonaMm. Karapxei. Apxeiickas u
npoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuobl: KeMOPHUINCKUI, OPAOBUKCKUM,
CUJIypUMCKHM, TE€BOHCKHAN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MaeOr€HOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTuka KiIMMaTa M TEOJOTMYECKUX TmporeccoB. OCHOBHBIE OTarbl
ABOJIIOIIUU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMopdh03bl Y paCTEHUM U KUBOTHBIX.
[TosiBnenue, pacBeT U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak oOTpaxkeHue HBomtound. (OCHOBHBIE
CHUCTEMaTUYECKHE TPYNIbI OPraHU3MOB.

OBoJIIOIMS YeNOBEKa. AHTPOIOJOTMS Kak Hayka. Pa3BuTue mNpeAcTaBlICEHHN O
MPOUCXOKJIECHUH 4YelioBeKa. MeTo il u3yueHust anTponorene3a. CXoacTsa U pa3nuyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETIOBEKA.

JBwxymue cuibl (pakTopsl) aHTpornorenesa. HacnencrBeHHass M3BMEHUUBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, U3TOTOBIICHHE OpPYAUN Tpyla,
MBIIIUICHUE, PEUb.

OCHOBHBIE CTaguM W BETBU DSBOJIIOLIMU YEJIOBEKA: aBCTPAJONMUTEKH, YelloBeK
yMenblid, YenoBek npsaMoxondimi, YenoBek HeaHAepTalbCKUM, UenoBeK pa3yMHBIN.
Haxoaku uMckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMsI, 00JacCTh pacrpoCTpaHEHUs,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BporieouIHAsA (eBpasuiickas),
HErpO-aBCTpPAIOWIHAS (PKBATOpHUAJbHAs), MOHIOJOHJHAS (a3UaTCKO-aMEpPUKAHCKas).
UepTbl TPUCHIOCOOJICHHOCTH TMPEACTABUTENCH UYEIOBEYECKUX pac K yCIOBUAM
cyuiectBoBaHus. EMMHCTBO uenoBeueckux pac. Kpurnka pacusma.



JlemoHncTpanum:

[Toptpetsr: @. Pequ, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue ConHeuHOM cucteMbl», «Pa3Butue
OopraHnueckoro  mmpa»,  «PacturenbHas  kieTka», <«OKUMBOTHas  KIIETKay,
«IIpokapuornueckass kietka», «COBpEMEHHass CHUCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YEJIOBEKA U YEIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJIEOHTOJOTUUECKUX HAXOJIOK MPEAKOB COBPEMEHHOI'O YEIOBEKAY,
«/dpeBnenmme moan», «/pesHne moam», «llepBble  COBpEMEHHBIE  IIOAWY,
«YenoBeueckue pachb».

O6opynoBanue: myispku «lIponcxoxknenue deaoBeka» (OIOCTHI aBCTPATIONHUTEKA,
NUTEKAHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIETKH WM U300paKeHHs] KaMEHHBIX
opynuid  TEepBOOBITHOTO  dYeloBeKka  (KaMHHU-YOMNIEephl,  pyOmia,  ckpebia),
reoxpoHojiorudeckass Tabmumna, Koylekius «DopMbl COXPaHHOCTH HCKOMAeMbIX
YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Tpaktnueckast pabora Ne 1. «/3yueHue uUCKOMAeMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKcKypcus «IBOJIOLUS OPraHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN
WIN KpaeBeqUeCKUl My3eit).

Tema 3. Opranu3msl M OKpYysKaoias cpeaa.

OKoJIOTHsl KaK Hayka. 3ajayd W paslieibl 3KOJIOTHMH. METOoNbl 3KOJIOTHYEeCKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl o0uTaHUs OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, ITOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue  (aktopel.  Knaccuduxanus — skxosiormueckux — (haKTOpOB:
abnoTnyeckne, OMOTUYECKHE U aHTPOTIOTeHHbIE. J[elicTBHE SIKOJIOTHYeCKUX (PaKTOpoB Ha
OpraHU3MBl.

AbGuotnyeckue (QakTophl: CBET, TemIepaTypa, BIaxHOCTb. doTonepuoausm.
[Tpucnoco6ieHus: opraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. bronorudeckue
PUTMBL.

buotnueckue dakrtopel. Buasl OHMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHITHS,
XMIIHUYECTBO, cUMOMO3 U ero Qopmsel. I[lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHHe OWOTHMYECKMX B3aUMOJEWUCTBUM Il CYIIECTBOBAaHUS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKHU MONysiuui. OCHOBHbIE MTOKA3aTENN MOIMYJISIIIUU:
YUCJIEHHOCTb, MJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, PUPOCT, MUTpaIus. JnHamuka
YUCJIEHHOCTHU MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmunpsl m cxembl: kapta «llpupomusie 30HbI 3emum», «Cpeabl oOUTaHUS
opranusmoB»,  «@oronepuoausm», «llomymsmun»,  «3aKOHOMEPHOCTH  poOcCTa
YUCIIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbku», «[luiebie nemnmy.



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlaGoparopuas pabdora Ne 3. «Mopdonornyeckue 0OCOOCHHOCTH pPACTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlabopaTopHas pabGota Ne 4. «BnusHue cBeTa Ha POCT M PA3BUTHE UYEPEHKOB

KOJIEyCay.
[Ipaktuueckass padora Ne 2. «lloacy€T MIOTHOCTH TOMYJSUUNA pa3HBIX BHUIOB
pacTEHUI.
Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmiectBO opraHu3mMoB — OuorieHo3. CTpyKTypsl OwWoOIleHO3a: BHUIOBaS,

IPOCTpaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunpi-nomunantel. CBsi3u B OHOLIEHO3E.

Dkosoruyeckue cuctemsl (3kocuctemsl). [loHsTue 00 s3xocucTeMe U OUOTeOIICHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHTBI, KOHCYMEHTBI, PELYLEHTHI.
KpyroBoport BeliecTB v IOTOK SHEPTUH B 3KocucTeMe. Tpoduueckue (MUIIeBbie) ypOBHH
skocucTeMsbl. [Iumessie nenu u cetu. OCHOBHBIE MOKa3aTeu 3KOCUCTEMBI: Onomacca,
OPOAYKIKA. OKOJOTHYECKUE MHUPAMUJIbI: MPOAYKIIMH, YHUCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISILUSA, pa3BuThe. Cykueccus.

[IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03Ep U PEK. DKOCHCTEMA XBOMHOIO WIIU
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOTIOTCHHBIEC 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp0603KOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycToMuMBOCTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panutipbl, cocTaB u cTpykTypa Ouochepsi.
Kupoe BemectBo u ero @yHkuuu. OcobeHHOcTH Ouochepsl Kak TIII00ATbHON
AKOCHCTEMBI. J[MHAaMU4YecKkoe paBHOBECHE U 0OpaTHas CBS3b B Orocdepe.

KpyroBopoThI BelecTB U OMOr€0XUMUYECKUE LIMKIIbI 2JIEMEHTOB (YIIepo/ia, a30Ta).
3oHanbHOCTH Ouocheprbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emiau. AHTPOINOTEHHbIE W3MEHEHHS B Ouocgepe.
['11oGanbHBIC IKOTOTHYECKUE TTPOOIEMBI.

CocymecTBoBaHue MPUPObI U yenoBedecTBa. CoxpaneHne 6uopazHooOpasusi Kaxk
OCHOBa ycToWuuBOCTH Onocdepsl. OCHOBA PAIIMOHAIBLHOTO YIPaBJICHUS MPUPOTHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJOCTHKeHMsT OMOJIOTUN U OXpaHa MPUPOIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumesble nenm», «bHOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie coobmectBay, «llenmn nuTaHusA», «DKoJIOTHYECKas MHPAMUJIAN,
«buocdepa m uenoBek», «IKocHCTEMa UIMPOKOJIUCTBEHHOIO Jieca», «IKOCHCTEMa
XBOMHOTO Jieca», «bruoueHo3 BogoéMa», «ArponeHos», «lIpuMepHbie aHTPOIIOr€HHbIE
BO3JCUCTBUs Ha Npupoay», «BaKHEWIIME HUCTOYHUKM 3arpsi3HEHUs] BO3JyXa U
TpYHTOBBIX BOia», «llouBa — BaxkHeimass cocTtaBistomas Ouocheps», «DaKTOpbI
nerpananuu mousy, «llapaukoBsiil 3¢ dexTy, «PakTopbl PaIMOAKTHBHOTO 3aTrPsS3HEHUS
ounocheprr», «O06mas cTpykrypa ouocheps», «Pacnpoctpanenue xxu3Hu B ouochepey,



«O30HO0BBIN 3kpaH Onocheps», «Kpyrosopot yriepona B 6mochepe», «Kpyrosopor
a30Ta B PUPOIEY.

O6opynoBanue: Mojenb-ammiaukanus «TunuyHble  OHOLIEHO3b», TepOapuii
«PacTtutenbHble cooOuiecTBa», Koyekuuu «buonenos», «Bpeautenu BakHEUIINX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapu M KOJUICKIIMU PACTEHUN U >KUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM 3KOJIOTMYECKHM TrpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepariuu, n300pakKeHUs] OXpaHIEMbIX BUJIOB PACTCHUHN M )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA ITTPOI'PAMMBI 110
B1OJIOI'MN HA BA3OBOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycraHnaBiauBaroTcs TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
oOyJarouuMucs mporpamMM  cpeAaHero  oOmiero  oOpa3oBaHUs:  JUYHOCTHBIM,
METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX pE€3yJIbTATOB OCBOCHMS mpeaMera «buonorus»
BBIJICJICHBI CJIEAYIONIME COCTABIIAIONIME: OCO3HAHUE OOYYarONIUMUCS POCCHICKOM
rpakIaHCKOW HJACHTUYHOCTH — TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHHUIO, HAIMYUE MOTHBAIIMM K OOYYCHHIO OMOJIOTHH, ICJICHAMPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUW JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
WUCTOPUYECKUX TPATUIIMKA Ppa3BUTUS OWOJOTHYECKOTO 3HAHWSA, TOTOBHOCTh U
CITOCOOHOCTh 00YYarONIUXCsl PYKOBOJICTBOBATHCS B CBOCH ACATEIHHOCTA IEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKAaMHU, MPUCYIIUMHU CHCTEME OMOJOTHYECKOro 00pa3oBaHMUs,
HAJIMYKUE SKOJOTUYECKOTO IMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh IEIU M CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMera «bHOJoTHs) TOCTUralTCs B
€IMHCTBE YUeOHOM U BOCTIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUWCKUMH COLUUOKYJIbTYPHBIMU, HUCTOPHUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIECTBE IMpaBWJIaMU W HOPMaMH T[IOBEJCHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPAa3BUTHS, PA3BUTHUS
BHYTPEHHEUW MO3UILIMM JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K 3aKOHY U MPABOIMOPSIKY,
YeJIOBEKYy TpyAa U CTapuieMy I[IOKOJIEHUIO, B3aUMHOIO YBaXEHHUS, OEpeKHOIo
OTHOIIICHUSI K KYJbTYPHOMY HACJICIUIO M TPAJIUIMAM MHOTOHAIIMOHAJIBHOTO Hapojia
Poccuiickoit @enepanuu, Npupoae U OKPYKAIOIIEH cpeae.

JInyHOCTHBIE pPE3ylbTaThl OCBOCHHUS Y4YEOHOTO mnpeaMera «bUONOTHS» TOJKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEM TO3MIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpPUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOro 0O0IlecTBa, pacHIMpEeHHUe KU3HEHHOTO OIbITa W OIbITa
NEATEIBHOCTH B TIPOLIECCE pEaJM3allMd OCHOBHBIX HAIPABICHUI BOCIUTATEIbHOMN
NEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIIMM OOYYaIOIIEToCsd KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M 00S3aHHOCTEH, YBaOXKCHHUE 3aKOHA U
MIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MEATEIHPHOCTH MPH CO3JaHUU YYCOHBIX
MIPOCKTOB, PEIICHUU YUYE€OHBIX M IMO3HABATENIbHBIX 3a/1a4, BBHITTOJIHEHUH OMOJIOTMYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH OMPENETATh COOCTBEHHYIO TO3UIIMI0 MO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATD €€;



YMEHHE YUYWUTHIBAaTh B CBOUX JEHUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOACH C pa3HBIMH YOCXKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMH H
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBHIMIOJHEHHUS YYEOHBIX,
MTO3HABATEIBbHBIX M MCCIEN0BATENbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLICHHUSI K MHEHUIO
OMIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2)MaTPUOTHYECKOT0 BOCTIUTAHMS

c(hOpPMHPOBAHHOCTh POCCUUCKON TPaX)TAaHCKOH WICHTHYHOCTH, MaTPUOTHU3MA,
YBaXKEHUSI K CBOEMY HapOJy, UyBCTBAa OTBETCTBEHHOCTH mepea PoauHo#, ropaocTu 3a
CBOM KpaW, cBOW PoauHy, CBOM S3BIK W KYJIbTYpy, HOpPOLUIOE W HACTOSIIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0O U MAMATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUs 3HAYE€HUsSI OMOJIOTUM B TO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
4eJIoBeKa U COBPEMEHHOT'0 00I11eCTBa;

ujeiiHas  yOexAEHHOCTh, TOTOBHOCTh K CIyKeHHIO H 3ammre (OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3)1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAMUTENSM, CO3IaHUI0 CEMbH HAa OCHOBE
OCO3HAaHHOT'O MPHUHATHUS LEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBUM C TPAAULHUSAMU
Hapo0B Poccuu;

4)3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs DJCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHUE ITPOSIBISATh
KaueCcTBa TBOPUYECKON JTUYHOCTH;

5)duznyeckoro BocnUTaHHA, (OPMHPOBAHMA KYJLTYPHI 310POBbS M
IMOLUMOHAJIBLHOIO 0J1ArONOJIYYHs:

MOHMMAaHUE U peau3aliusl 3J0POBOTO M OE30MacHOr0 00pasza >KU3HU (370pOBOE
MUTAaHUE, COOJIIOJICHHE TUTMEHUYECKUX IMPaBWJI U HOPM, COAJaHCUPOBAHHBIA PEXKUM
3aHSATUM U OTABIXA, PeryisipHas ¢pu3UvecKasi akTUBHOCTD), O€pEKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY U TICUXHYECKOMY
310POBBIO;

MOHMMAaHUE [EHHOCTH TMPaBUJI WHIAMBUIYATBHOTO W KOJUIEKTHBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBbIO U KU3HHU JIIOAEH;



OCO3HAaHUE TOCJIEACTBUA UM HENPUATHS BPEIHBIX MPUBBIUEK (yIOTpeOIeHUs
aJIKOT0JI5, HAPKOTHKOB, KYpPEHHUS);

6)Tpya0BOro BOCIIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AaKTHUBHOM JIE€ATEIIBHOCTH TEXHOJIOTMYECKOM M  COLMAIBHOMN
HaIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO IESATEIBHOCTD;

UHTEpEC K pa3Iu4yHbIM cdepaM TpodhecCHOHATBHOM ACSITENbHOCTH, YMEHHUE
COBEPIIIAaTh OCO3HAHHBINA BBIOOp Oymymied mpodecCuu U peaanu30BhIBaTh COOCTBEHHBIE
KU3HECHHBIC TIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN
BCEM KHU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIUICHUE  YPOBHS  HKOJIOTMYECKOM  KyJIbTYypbl:  NPHOOpETEHHE  OIbITa
IUTAHUPOBAHMSI MTOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IOCIJIEACTBUN JUIS OKpYKarolen
Cpensbl;

OCO3HaHUE IN100ATIbHOT0 XapaKTepa SKOJIOIMUECKUX MPOOJIeM U ITyTeH UX pelIeHMs;

CHOCOOHOCTh MCIOJIb30BaTh MPUOOPETAEMbIE MPU W3YYEHUHU OMOJOTMM 3HAHUS U
YMEHUS MIPU PELIEHUU MPOOJIEM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIONOJIB30BAHUEM
(cobnrogeHue mpaBui TOBEACHUS B MPUPOJE, HAMPABIECHHBIX HA COXpPaHEHUE
paBHOBECHSI B SKOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, OHoc(ephl);

AKTUBHOE HENPUATHE ACHUCTBHUM, NMPUHOCAIIMX BPEH OKPYKAIOUIEH NPUPOTHON
cpene, yMEHHE MPOTHO3MPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4YKME PA3ZBUTOTO 3KOJOTMYECKOTO MBIIIJIEHUS, 3KOJOTUYECKON KYJIBTYPHI,
ONbITa JEATEIBHOCTH 3KOJOTMYECKOW HAIPaBIEHHOCTH, YMEHUs PYKOBOJCTBOBATHCS
VMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIIBHOM IMPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM AESITEIBHOCTH IKOJIOTMYECKOM HAPAaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHON NPAKTUKH, OCHOBAHHOTO HA JUANOre KYJIbTYD,
CIOCOOCTBYIOILIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W YMTATENbCKOM KyJbTYpbl KakK CpeACTBa
B3aMMOJICUCTBHS MEXY JIIOJAbMU U TIO3HAHUS MUPA;

NOHUMaHuE crienuPrKr ONONOTUH KaK HayKd, 0CO3HAHUA €€ PO B POpMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TMpeACTaBliIeHUus 00
OKpY’KalollleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YEeJOBEKA W OO0IIeCTBa, B MO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIIEHUH NpoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHWOJIOTUM JJIs COBPEMEHHOM LMBUIIU3ALIUU:
o0OecrieyeHnss HOBOTO YPOBHS PAa3BUTHS MEAMIMHBI, CO3/JaHHUE MEPCHEKTUBHBIX



OMOTEXHOJIOTHIA, CIIOCOOHBIX peliaTh PECYpCHBbIE MPOOJIEMBI PAa3BUTHS UYEJIOBEYECTBA,
MoMCKa TyTeH BBIXOJA W3 TJIOOAIBHBIX SKOJOTHYECKHX MpoOieM H oOecredeHus
nepexojia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIOJIB30BAHUIO TMPHPOIHBIX
pecypcoB U (GOPMHUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKUX 3HAHHWHA B IENSIX MMOBBIMICHUS
o0Iel KyJnbTyphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOH 4YacTH
(GYHKIIMOHATFHOW TPaMOTHOCTH OOydaromuxcsi, (OpMUPYEMOH TMpH HW3YYCHHUU
Onojoruu;

MOHMMAaHUE CYIITHOCTH METOI0B TIO3HAHUS, UCITOJIH3yEMbIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH HCIIOIB30BATh MOJIy9aeMbIe 3HAHUS JIJIS aHAIM3a W OOBSICHCHUS SIBJICHUI
OKPY)KAIOIIET0 MHpa W TPOUCXOMSIIMMUX B HEM U3MEHEHWH, YMEHHE JeJaTh
000CHOBaHHBIC 3aKIIOYEHUS HAa OCHOBE HAyYHBIX (DAKTOB M HMMEIONIUXCS JTaHHBIX C
TEJIBI0 TTOJTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO UCTIOIB30BATh OMOJIOTUYECKIE 3HAHUS JIJISl PEIICHUS
po0sIeM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHWE IIEHHOCTHM HAay4YHOWU JIE€SITENIbHOCTH, TOTOBHOCTh OCYIIECTBISThH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYATIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUMN 1O OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIBTATbDI

MertanpenMeTHbpIe pe3yibTaThl OCBOSHHsA YydeOHoro mpenMera «buomornsy»
BKJIFOYAIOT: 3HAUYMMBIE IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOICHAYYHBIC IOHSATHSA, OTPaXKAIONIUE
IIEJIOCTHOCTh HAyYHOH KapTHUHBI MUPa M CIICIIH(PUKY METOIOB TTO3HAHUS, UCTIOJIb3yEeMBIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBICHUE, MPOIECC, CUCTEMa, HAyJHBIN
dbakT, MNPUHIMUII, THUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHUsA, HCCIEIOBaHHUE,
HaOJI0ICHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTUX ), YHUBEPCATIbHBIE yUeOHBIC IEHCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC, PEryJISTHUBHBIC), o0ecreunBaroIIne
dopMupoBanre (DYHKIMOHAIBHOW TPaMOTHOCTH M  COIMAIBHOH KOMIICTCHIIUU
oOyyJaromuxcs, CIIOCOOHOCTH oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWA U YHUBEpPCAJIbHBbIC Y4eOHBIE
JICCTBYS B IO3HABATEIIBHON U COLMAIILHOW MTPAKTHUKE.

MertanpenMeTHble  pe3yJbTaTbl OCBOCHHUS TPOTpaMMbl  CpPEIHEro  OOIIEero
00pa30BaHUsl TOJKHBI OTPAXKATH:

OBJaieHne YHUBEPCAJIbHBIMYU YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1)0a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOSITESILHO (POPMYJIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHHM MPUEMBI JJOTUUECKOTO MBIIUICHUS (aHAIHN3a,
CUHTE3a, CpaBHEHM S, KJlaccu(uKaImm, 0000IIeHNs ), PACKPHIBATH CMBICII OMOJIOTUIECKUX
NMOHATUH (BBIACIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIHMBATH CBS3U C JAPYTHMHU
MOHSATUSIMU );



ONPENENATh LEJH IEeSITEIbHOCTH, 3a/1aBasi apaMeTPhbl U KPUTEPUU UX TOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTAThl IESITENBHOCTH C IOCTABJIEHHBIMU LIEISAMU;

UCII0JIb30BaTh OUOIOTHYECKUE TOHSITHS JJ1s1 00bsICHEHUS (DAaKTOB U SIBJICHUM dKUBON
IPUPO/IBI;

CTPOUTH JIOTUYECKHE pacCyk ACHUS (MHIYKTUBHBIE, ACAYKTUBHBIC, 10 aHAJIOTUH),
BBISBJISITh 3aKOHOMEPHOCTH W TNPOTUBOPEYUS B PACCMATPUBAEMBIX SBIICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHATh CXEMHO-MOJIETIbHBIE CPEJICTBA MJIs MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€H UM OTHOIICHUI B U3y4aeMbIX OMOJIOIMUECKUX 00BEKTaX, a TaKkKe MPOTUBOPEUHil
Pa3HOTO POJIa, BHIIBICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTeiBaTh IUJIaH pEIICHUS MpoOJeMbl ¢ YYETOM aHalu3a HUMEIONINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBITIOJIHATH PA0OTy B YCJIOBHSX PEATbHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PEIICHUU KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCJIeI0BaTEIbCKHE NeiiCTBUS:

BJIAJICTh HABbIKAMU Y4YE€OHO-MCCIIEAOBATEILCKOW U TMPOEKTHOM JESTEIbHOCTH,
HaBbIKaMH pa3pelIeHus Ipo0JieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOAOB PEIICHHs] MPAKTUYECKUX 3aJad, MPUMEHEHHUIO Pa3IuYHbIX METOOB
MO3HAHUS;

UCITIOJI30BATh PA3JIMYHbBIE BUJIbI IESITEILHOCTHU IO MOJIYYEHUIO HOBOT'O 3HAHUS, €T0
UHTEpHpETalnn, MPeoOPa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYalUsIX, B TOM YUCIE
MIPU CO3/IaHUU YYEOHBIX U COLUATIBHBIX TTPOCKTOB;

dbopMUpOBaTh HAYYHBIH THUIl MBIIUJICHUS, BJIAJIETh HAyYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIC 33]]a4H B 00Pa30BATEIIHHOMN €SI TEIIbHOCTH
Y KU3HEHHBIX CUTYalIUX;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 33]1a4y, BbIABUTATh
TUNOTE3Y €€ pellIeHHs], HAXOIUTh apTyMEHTBI JIs1 I0Ka3aTelIbCTBA CBOUX YTBEPKICHUM,
3a71aBaTh MAPAMETPbI U KPUTEPHUH PEILICHHUS;

aHaJM3UPOBaTh IMOJIYYEHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJIbTaThbl, KPUTUUECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH K3MEHEHHUE B HOBBIX YCJIOBUSIX;

JlaBaTh OILIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MTPUOOPETEHHBIN OIBIT;

OCYUIECTBIISTH LI€JICHAIIPABIECHHBIN MOMCK IEPEHOCA CPENICTB U CIIOCOOOB IEHCTBUS
B NMPO(EeCCUOHAIBHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHUS B T[IO3HABATENbHYIO MW MPAKTHYECKYIO0 00JacTu
KU3ZHEIEATEeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEU, TIPEJJIaraTh OPUTMHAIIbHBIC TTOAXO/IbI U PELICHUS], CTABUTH
pOoOIeMBI U 3aJ1a4H, TOMYCKAIOMINUE aJTbTEPHATUBHBIC PEIICHUS.

3)padora ¢ nHpopmanmeii:



OPUEHTHPOBATHCSI B PA3IUYHBIX HMCTOYHHMKAX HH(OpMmammu (TeKcTe y4eOHOTO
nocoOusi, HayYHO-MOMYJISIPHOM JIUTepaType, OMOIOTrMYECKUX CIOBApsIX U CIIPABOYHHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHAIU3UPOBATH HHGPOPMAILIHIO
Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBIICHUS, KPUTUYECKU OIICHUBATH €€ JOCTOBEPHOCTD U
HEMPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3alPOCHl U MPUMEHSTH PA3JIMYHbIE METObI MPU MOUCKE U OTOOpE
Ounonornyeckoi nHMoOpMaIi, HEOOXOIUMOM JIJIs1 BBITIOJIHEHUS YUeOHbIX 3a/a4;

npuobperaTh  ONBIT  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJbTYpPY AKTHUBHOIO HCIOJIb30BAHMS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (DOpPMY MpEACTaBICHUS OHMOJIOTHUECKON
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KaU€CTBE CPEACTBA MpH paboTe ¢ OHOIOrnuecKoi
uHdopmaluen: TpPUMEHSITh XUMHYECKHe, (PU3nyeckrue W MaTeMaTUYeCKhe 3HaKu U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY, UCIIOIH30BaTh U MPE0OPA30BHIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJIAJI€Th HABBIKAMM PACIO3HABAaHUS WM 3allUThl MHGOpMAIMK, UHHOPMAIIMOHHON
0€30I1aCHOCTH JIUYHOCTH.

OBJiageHne yHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€/iCTBUSIMU:

1)o0menne:

OCYULIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATH B
JIMAJIore WIK JUCKYCCUU IO CYLIECTBY 00CYyK/1aeMON TeMbI (YMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYKJIEHUSI OTHOCUTEIBHO BBIOJIHEHUS NPEaraéMon 3a/1auu, yYUThIBaTh
MHTEPECHI U COTJTACOBAHHOCTbD MO3UIIMHI IPYTUX YYACTHUKOB JIMAJIOra WU IUCKYCCHH);

pacno3HaBaTh HeBepOajbHbIE CpeICTBA  OOIIEHWS, MOHMMaTh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallUd, YMETh
cMATYaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CHOCOOAMU OOIIEHUS W B3aUMOJCHCTBHUSA, TOHUMATH
HaMEpPEeHUs JPYTUX JIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEIHHUKY U B
KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOX TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaHIHOW U MHAUBUAYAJIbHON pabOThI
IPU peLIEHUU OMOJIOTUYECKON MPo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHUS
rpynnoBsIX (POPM B3aUMOJEHCTBUS MPU pellIeHUH yueOHOH 3aauu;

BBIOMPATHh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUI C YUETOM OOIIUX MHTEPECOB
Y BO3MOXHOCTEH KaXkJI0r0 YJIeHA KOJUIEKTUBA;

NPUHUMATh e COBMECTHOM AESATENbHOCTH, OPTaHU30BbIBATH U KOOPJIUHUPOBATH
JIEUCTBHS 110 €€ JOCTUKEHHIO: COCTABJIATH IIJIaH JEUCTBUN, PACIIPEIEIIATH POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 0OCYKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla M KaXJOTO y4aCTHUKA KOMAaHJbI B OOIIHIA
PE3YNBTAT M0 Pa3pabOTaHHBIM KPUTEPHUSIM;



npemjiaraTh  HOBBIE IIPOEKThI, OLEHUBAaTh HWJEM C TO3ULUUU HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh NO3UTUBHOE CTPATETUYECKOE MTOBEACHUE B PA3JIMYHBIX CUTYaLHsX,
IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

OBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUA JUIS BBISBICHUS MPOOJEM U UX PELICHUS B
KU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOHMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 1IEJIeBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICMCTBUSAX U MOCTYIKAaX MO OTHOIIEHUIO K )KHUBOM MPHUPOJAE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO  OCYLIECTBIJIATh IO3HABATEIBHYIO JECATEIBHOCTb, BbBIABIATH
npoOsieMbl, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELICHUS] MPOOJEMbl C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKHM y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieN1aTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO W MPOSBICHHUIO IMIMPOKON SPYAULMU B Pa3HbIX
00JIacTSAX 3HAHWM, MOCTOSHHO TIIOBBIIATH CBOM 0Opa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

2)CaMOKOHTPO.Ib:

JaBaTh OILICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IeTh HABBIKAMHU I103HABATEIbHOW pe(IIEKCMM KaK OCO3HaHHs COBEPILAEMbIX
JNEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, MCIIOJIb30BATh
npuémbl peJIeKCUU IJIs OLIEHKH CUTYallud, BbIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apTYMEHTHI APYTHUX [IPY AHAJIN3€E PE3YJIBTATOB IEATEIIBHOCTH;

3)npunsaTue cedsi M APyrux:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI APYTHUX MPU AHAJIU3€E PE3YJIbTATOB IEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UILIMH JPYrOro 4eIoBeKa.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl ocBoeHUs nporpamMmmbl COO no Guonoruu Ha 6a30BOM
YpOBHE BKIIOYAIOT crneuuduueckue ayisg ydyeOHoro mpenmera «buomorus» HayudHble
3HaHHUA, YMEHUS M CHOCOObI JEMCTBHI 1O OCBOEHHUIO, WHTEPIpPETAluud U
npeoOpa3oBaHUI0 3HAHWM, BHJIbI JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUA HU
OPUMEHEHUIO 3HAHUW B pa3IMYHbIX YUEOHBIX CHUTyallMsX, a TakXe B pEabHbIX



KU3HCHHBIX CHUTYyaIlUsX, CBSI3aHHBIX C Owonoruedi. B mporpamme mpenMeTHbIE
PE3YNIbTaThI MIPEACTABICHBI IO TOJIaM O0yUYEHUSI.

[TpenMeTHBIC pe3yIbTaThl OCBOSHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME HAYIHOTO 3HAHWSI
€CTECTBCHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa U HAYYHOTO MHPOBO33PECHHsI, O BKJIAJ€ POCCHUUCKUX W 3apyOEKHBIX YUEHBIX-
OWoNOroB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHLHON TPAMOTHOCTH YeEJIOBEKa IS
pEIICHMS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATh COJEP)KaHME OMOJOTUYECKHX TEPMUHOB WM TOHSTHU: JKU3HB,
KJIETKa, OpraHu3M, MeTabonn3mM (0OMeH BEIIeCTB U MpPEeBpaIleHUe SHEPTUH ), TOMEoCTa3
(camoperynsius), ypoOBHEBasi OpraHU3AIMs KUBBIX CHCTEM, CaMOBOCIPOW3BEICHHE
(penpoxyKInsi ), HACIEACTBEHHOCTh, N3MEHYHBOCTD, POCT U Pa3BHUTHE;

yMEHUE wu3JaraTh Ouojorudyeckue Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTaIMOHHAsI, [IEHTPaJbHasl JOTMa MOJIEKYJIIpHO# Ouosnorun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u y4yeHus (0 HEHTpaxX MHOTO00pa3usi M MPOUCXOKIACHUS
KylIbTypHBIX pacteHuii H. . BaBunoBa), onpenensats IpaHUllbl X TPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAy4YHOTO TO3HAHUS B OHMOJIOTMM: HAONIOACHHUE U
OMHMCAaHUE >KUBBIX CHUCTEM, TMPOIECCOB M SIBJIICHUW, OpraHu3alus W MPOBEICHUE
OMOJIOTUYECKOTO DSKCICPUMEHTA, BBIJIBIDKCHHE THUIIOTE3bI, BBISBICHUE 3aBUCHUMOCTH
MEXIY WCCIEIyEeMbIMH BEIMYWHAMHU, OOBSICHEHHE TMIOMYYCHHBIX PpPE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIBI HA
OCHOBaHHH TIOJyYCHHBIX PE3yIbTaTOB;

YMEHUE BBIICIATh CYIIECTBCHHBIC IPHU3HAKKM BHUPYCOB, KJICTOK TMPOKAPHUOT H
AYKapHUOT, OJTHOKJIECTOUYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEHa BEIEeCTB M IMPEBPAIICHUS dHEPTUM B KJIETKE, (POTOCUHTE3a, TUIACTUYECKOTO U
OPHEPreTUYECKOro OoOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Mei03a, OIUIOJ0TBOPEHHUS,
Pa3MHOXKEHU S, MHIUBUYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);

yMEHUE TMPUMEHATHh TOJYyYCHHbIE 3HAHUS JUIsi OOBIACHEHHS OMOJOTHUYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHSA MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU
C LB 00ecneueHns: 0€30MaCHOCTH CBOETO 3/I0POBBS U 3I0POBbS OKPYKAIOUIUX JIFOJEH,
COOJIIOJIEHUST HOPM TpPaMOTHOTO TIOBEJCHUS B OKPYXKAIOIIECH MPUPOTHON cpeje,
MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTHKCHHA COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAaIlMOHATILHOTO TPUPOIO0TIOIH30BAHUS;

YMEHHUE peliaTh 3JIEMCHTApHbIC TCHETHYCCKUE 3a7a4d Ha MOHO- M JUTHOPHUIHOE
CKpEIIMBaHMe, CICTUICHHOE HacCJlelIOBaHUE, COCTaBJSATh CXEMbl MOHOTHOPHIHOTO
CKpEITUBaHUS VIS TIPEICKa3aHus HaclIeOBaHUS TIPU3HAKOB Y OPTraHU3MOB;

YMEHUE BBIMOJIHATE JJAOOPATOPHBIE M MIPAKTUYECKUE PabOThI, COOTIOAATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

yMEHUE  KPUTUYECKH  OICHMBATh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIePKAHUS, BKIIOUAIOINIYIO TICEBIOHAYYHbBIE 3HAHUSA W3 Pa3IUYHBIX
MCTOYHUKOB (CpeICcTBa MacCOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),



OTUYECKHUE aCMEKThl COBPEMEHHBIX HCCIICOBAaHUW B OWOJOTHH, MEIUITUHE,
OMOTEXHOJIOTHH,

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCHOJb30BATh
MOHSATUMHBIA anmapaT OMOJIOTHH.

[IpeameTHbIE pe3yibTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh!

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE U POJTH OMOJIOTHH B CUCTEME HAYIHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa ¥ HAYYHOTO MHPOBO33PEHUS, O BKJIAJAC POCCHUUCKHX U 3apyOEKHBIX YUEHBIX-
OWoNOoroB B pa3BUTHE OWOJIOTHH, (QYHKIIMOHATHLHON TPAMOTHOCTH YeEJIOBEKa IS
pelieHus )KU3HECHHbBIX 3a]1a4;

YMEHHE PaCKpbIBATh COACpP)KAHUE OMOJIOTUYECKUX TEPMHUHOB M MOHATHI: BUJ,
NOMyJSKA, TeHO(POHM, DOBOJIONHUA, JBIKYIIME CHIbI ((aKTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHME, JKOJOTHYECKUE (AKTOpHI,
HKOCHUCTEMA, MPOAYLEHTbl, KOHCYMEHTHI, PEAYLEHThI, LENA MUTAHUS, IKOJOTHYECKas
nMpamMujia, OuoreoreHos, onocdepa;

yMEHUE H3JIaraTh OWOJIOTMYECKUEe Teopuu (dBojronuroHHas teopus Y. JlapBuHa,
CUHTETUYECKas TEOpUsl SBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIBIIIEBOTO
cxonctBa K. M. bapa, yepenoBanus riaaBHbIX HaIpaBlICHW U myTed sBomonuu A. H.
CeBeprioBa, yueHnuss o Ouochepe B. . Bepnaackoro), ompenensiTh TpaHUIBI HX
MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJAaMHU HAy4YHOTO MO3HAHUSI B OHOJIOTMU: HAOIIOJCHUE U
ONUCAaHUE JKUBBIX CHUCTEM, IPOIIECCOB M SIBJICHUN, OpraHu3alus U MPOBEJCHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJBH)XKCHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXJy HCCIEAYyEeMbIMH BEJIMYMHAMHU, OOBICHEHUE TIOJYYEHHBIX Pe3yJbTaToB,
WCIIOJb30BaHHBIX HAYYHBIX MOHATHI, TEOPUNA U 3aKOHOB, YMEHUE JENaTh BBIBOAbI Ha
OCHOBaHHH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJICTISTh CYIIECTBEHHbBIC MPU3HAKU CTPOEHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJISALMMA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTEOILIEHO30B H
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
otbopa, BU000pa3z0BaHusl, MPUCITOCOOIEHHOCTH OPTaHU3MOB, IUCTBUS IKOJIOTUUECKHUX
(GakTOpOB Ha OpraHuU3MbI, MEPEHOCA BEIIECTB M IOTOKA JIHEPTrUU B IKOCUCTEMAX,
AHTPOMOTEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Ouocdepe;

YyMEHHUE TIPUMEHSTH TMOJYyUYCHHBbIC 3HAHUS JJI1 OOBSICHEHUS OHOJOTHYECKUX
MIPOIIECCOB U SIBJICHUH, VISl PUHSITHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN JKU3HU
C LIeJIbI0 0OecTeueHrs 6€30MaCHOCTU CBOETO 37I0POBbS 1 3JJ0POBbsI OKPYKAIOIIUX JIFOJICH,
cOOJIIOZIEHHsT HOPM TPaMOTHOTO TIOBEJCHUSI B OKpYXKalollled MNpUpOTHON cpene,
MOHUMAaHUE HEOOXOAMMOCTH MCTIONB30BaHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
pallMOHAIILHOTO MPUPOAOTIOIb30BAHNS;

YMEHHUE pelaTh 3JEMEHTApHbIE OMOJIOTUYECKHE 3a/add, COCTaBIATH CXEMbI
MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETIH MUTaHUsA);



YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MpaKkTUYeckue padoThl, COOMI0ATh MpaBUIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE  KPUTUYECKH  OIICHMBATh W  HMHTEPIPETHUPOBATH  WHPOPMAIHIO
OMOJIOTHYECKOTO COJCpKaHUS, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3IUIHBIX
UCTOYHUKOB (CpeACTBa MAaccOBOW HH(pOpMammu, HAyYHO-TIONMYJSPHBIC MaTepuabl),
paccMaTpuBaTh III00ATBHBIC IKOJIOTHISCKUE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIEHHUs, 0000ImIas
Oounonornueckyo MHGOPMAIUIO U3 HECKOJBKHX HUCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUUHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HanmeHoBaHMe pa3/ieioB U T€M MPOrpaMMBbl K I DUEKTPOHHEIC (HPPOBLIe)
n/n pasi porp Bcero OHTPOJIBHbIC PaKTHiecKue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
bu6nmoreka [IOK
1 buoorus kax nayka 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 Bubmorexa IOK
https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 Bubmorexa IOK
https://m.edso0.ru/7f41c292
bubmuorexa [JOK
4 KuznenesreabHOCTb KJIETKH 6 1 0.5 https://m.edsoo.ru/7f41292
5 PasMHOXeHUE M MUHAMBUAYATIbHOE Pa3BUTHE 5 bubnmnorexka HOK
OPraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M K3MEHUYMBOCTh 8 1 05 bubmuorexa [JOK
OpraHUu3MOB ' https://m.eds00.ru/7f41c292
bubmmoreka [IOK
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
8 Peseparoe Bpews 1 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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 KITIACC

KoanyecTBOo yacoB
Ne HanmeHoBaHMe pa3/ieioB U T€M MPOrpaMMBbl K I JJEKTPOHHbIE (LHPPOBHIE)
n/m pasi porp Bcero OHTPOJIBHbIC pakTidecKkue o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
bu6nuoreka [IOK
1 IBOmOIEOHHEAS GEoNOTHA d 1 https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
2 Bo3HUKHOBEHHE M pa3BUTHE KU3HU Ha 3emiie 9 1 0.5 https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7f41cc74
bubnnoreka IIOK
5 Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsinyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
u/n Tema ypoka Beero Ko;nponbm,le HpﬁaKTI/I'ICCKI/Ie w3ydenus 06PA30BATEILHBIC
padoThI padoThI pecypcb
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2023 https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

9 [IpaxTuueckast pabora Ne 1 «Vcronb3oBanue 1 05 bubnuoreka [IOK
Pa3JIMYHBIX METOJOB IIPU U3YYECHUU ' 12.09.2023 | https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buonornueckue CUCTEMBbI, MPOIIECCHI U UX 1 bubnnoreka [JOK
n3y4eHue 19.09.2023 | https://m.eds00.ru/863e6564

4 XuMHUYECKUM COCTaB KJIeTKU. Boja u 1 bubmuoreka [{OK
MUHEPAIIBHBIE COJIU 26.09.2023 | https://m.edsoo.ru/863e674e

bu6nmorexa LIOK

> bemu. Coctas u cpocrme benkos . 03.10.2023 | https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHIECKUE KaTalTu3aTOPHI.

6 JlaGopatopHas pabota Ne 1 «M3ydenue 1 05 bubmuoreka [IOK
KaTaJUTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha ' 10.10.2023 | https://m.eds00.ru/863e6b72
pUMepe aMHJIA3bl UM KaTanaas3bl)»

bubmmoteka IIOK

! Y TICBOAEL. JIMmHTb! . 17.10.2023 | https://m.eds00.ru/863e6870

but6mmorekxa [IOK

8 Hyxnienroseie kHenoTsl. AT® . 24.10.2023 | https://m.edsoo.ru/863e6d5c

9 Hcropus n MmeToas! N3ydeHUs KIETKU. 1 bubmuoreka [IOK
Knerounas treopus 07.11.2023 | https://m.edso0.ru/863e6e88

10 KieTka xak nesocTHas KABas CHCTEMaA 1 14.11.2023



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHnue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2 «3yuenue

bubnunoreka LIOK

11 CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX, TPUOOB 0.5 21.11.2023 https://m.eds00.ru/863e6ff0
1 OakTepuil 101 MUKPOCKOIIOM Ha TOTOBBIX o https://m.eds00.ru/863e716¢
MHUKpOIIpenaparax u ux OlUCaHue»

" " bu6nmoreka [IOK

12 Konrponbnas pabora "Ketka 28.11.2023 | https://m.edsoo.ru/863e796e

bub6nmoreka [IOK

13 O6MmeH BEmECTB WK MCTab0MH3M 05.12.2023 | https://m.eds00.ru/863e766¢

bubnunoreka LIOK

14 PorocunTes. XemocnHTes 12.12.2023 | https://m.eds00.ru/863e7c98

. bubnunoreka LIOK

15 JuepreTieckuii oomen 19.12.2023 | https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. JleIeHne KIeTKH.

16 Muros. JlabopaTopuas padota Ne 3 05 bubnnorexa [JOK
«HabmroieHre MUTO3a B KIIETKAaX KOHYMKA ' 26.12.2023 | https://m.edsoo.ru/863e7dca
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOITpenapaTax»
buocunTtes 6enka. Peakius MaTpuyHOTO Bubmiorexa LIOK

17 T -6 6 09.01.2024 https://m.eds00.ru/863e796e
cuHTe3a. TpaHcusus - OuocuHTe3 Oeka .01. hitps-//m.edsoo.ru/86367966

18 Hexknerounsie (hopMBI )KH3HH — BHUPYCHI Bubmorexa LIOK

16.01.2024 | https://m.edsoo.ru/863e7540
bubmmoteka IIOK

19 @opMBbI pa3MHOKEHHUSI OPraHU3MOB 23.01.2024 https://m.eds00.ru/863e81b6

T https://m.edso0.ru/863e831e
. bubmmoteka IIOK

20 Meiios 30.01.2024 | https://m.edsoo.ru/863e7f4a

21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. bubnuotexa [JOK
OrI010TBOPEHHE. 06.02.2024 | https://m.edso0.ru/863e81b6

22 NuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmaorexa LIOK

13.02.2024 | https://m.edsoo.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

23 I'enerrika — Hayka 0 HaCIEACTBEHHOCTHU U 1 bubnmnoreka HOK
W3MEHYHUBOCTH 20.02.2024 | https://m.eds00.ru/863e86f2
o4 3aKOHOMEPHOCTU HACIEAOBAHUS IPU3HAKOB. 1 bubmmoreka [JOK
MoHOTHOPUAHOE CKPEIINBAHNE 27.02.2024 | https://m.edsoo.ru/863e8878
o5 JurubpuaHoe cKpemmuBaHue. 3aKoH 1 bubmmoreka [JOK
HE3aBUCUMOTI'0 HACJIEIOBAHUS IPU3HAKOB 05.03.2024 | https://m.edsoo.ru/863e89a4
26 CuernieHHOe HaclleZJOBaHUE TPU3HAKOB 1 bubmiorexa LIOK
' 12.03.2024 | https://m.eds00.ru/863e8c60
7 I'enernka nona. HacnenoBanue npu3HaKoB, 1 bubnnorexa [JOK
CHEIUICHHBIX C IIOJIOM 26.03.2024 | https://m.edso0.ru/863e8c60
M3menunBocTh. HenacnencrBeHHas
. JIab 6ota Ne 6.
| Ao e | . B 10K
’ ' 02.04.2024 | https://m.edso0o.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencrBennas n3MeHYMBOCTh. JlabopaTtopHas
29 pabota Ne 7. «AHamM3 MyTanuii y 1po30Quiisl Ha 1 09.04.2024
TOTOBBIX MUKpOIIpenapaTax»
bubmmoteka IIOK
30 I'eneruia uenobexa 1 16.04.2024 | https://m.edsoo.ru/863e8d78
KonTponbHas pabota mo Teme
31 «HacnencTBeHHOCTE U H3MEHYNBOCTD 1 93.04.2024
OpPTaHU3MOBY
32 Ceneknus Kak HayKa M IpoLece 1 bubmiorexa LJOK
' 30.04.2024 | https://m.edso0.ru/863e9214
33 MeToabl ¥ JOCTUKEHHUS CENEKIIMU PACTEHUN U 1 bubmmoteka IIOK
JKHBOTHBIX 14.05.2024 | https://m.eds00.ru/863e9214
34 bHroTexXHOJIOTHs KaKk OTpacilb MPOU3BOJICTBA 1 bubnmorexa LIOK
21.05.2024 | https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITIACC

KonunuectBo uacoB

DneKTpoHHbIe HU(POBBIE

Ne Tema ypoka K I1 Hlara oOpa3oBaTeNbHbIC
/i yp Beero OHTpPOJIbHBIE paKkTHYECKUe M3yaeHUS P
paboTsI paboThI pecypchl
1 OBOJIIOLMUSA U METO/BI €€ U3YyUECHUS 1 bubmmorexa LIOK
07.09.2023  https://m.edsoo.ru/863ea20e
2 HcTopust pa3BuTHs IpeaCTaBICHHUA 00 1 bubnuoreka [JOK
3BOJIIOIUHU 14.09.2023 | https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 MukpoososmioLHs . 21.09.2023 | https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sJeMeHTapHas eAUHHIIA BUIA U
4 sBosonnu. JlabopatopHast pabora Ne 1 1 05 bubnnoreka [JOK
«CpaBHEHHE BUIOB 110 MOP(HOIOTUYECKOMY ' 28.09.2023 | https://m.edso0.ru/863e99c6
KPUTEPHIOY
5 JBuokytye cuibl (3eMeHTapHbIe (PaKTOphI) 1 bubnnorexa [JOK
HBOJIIOLIUU 05.10.2023 | https://m.edsoo.ru/863e9da4
. bu6nunorexa LIOK
6 EcTecTBeHHbIH OTOOP  ero popme! . 12.10.2023 | https://m.eds00.ru/863e9ed0
PesynbTaTh! 3BOMIONNN: TIPUCTIOCOOIEHHOCTh
7 OpraHu3MoOB | BHI000pa3oBanue. JlabopaTopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanne npucrnocoOIeHHOCTH ' 19.10.2023 | https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCHUTEIILHOTO XapaKTepay»
8 Hanpapnenust u myTd MaKpOIBOIIOIHH 1 bubmmorexa LIOK
26.10.2023 = https://m.edsoo.ru/863e9cle
9 HeoGpatumocTs 3BoMOnMN 1 09 11.2023
10 Wcropus xu3Hu Ha 3emiie U METOJBI €€ 1
H3y4YeHUs 16.11.2023
11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle 1 bubmaorexa LIOK
23.11.2023 | https://m.edsoo.ru/863ea5ab



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
https://m.edsoo.ru/863ea5a6

bu6nmoreka [IOK

12 Pa3sBHTHE KH3HH HA 3EMIC 110 9PaM U NIEpHONAM 30.11.2023 @ https://m.edsoo.ru/863eatbe
OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIHLHOTO U
13 KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 05 bubnmnoreka HOK
«3y4yeHne NCKONaeMbIX OCTaTKOB PACTEHUHN U ' 07.12.2023 | https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUTCKITHSIX)
14 KonTponbhas pabota no reme «Bo3HUKHOBEHUE
U pa3BUTHE KU3HU Ha 3eMiie» 14.12.2023
15 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa bubmorexa LIOK
21.12.2023 | https://m.edsoo.ru/863ea48e
16 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmnorexa [IOK
28.12.2023  https://m.edsoo.ru/863eac2c
17 JBuxyniue cuibl (pakTopbl) aHTPONOTreHe3a Bubmiorexa LIOK
11.01.2024 | https://m.edsoo.ru/863ead44
18 OcHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA 18.01.2024
19 YenoBeueckue pachl U NPUPOIHBIC aallTAlluU bubmmoreka [JOK
YyeJioBeKa 25.01.2024 = https://m.edsoo.ru/863eaea?2
20 DKoJoTHs Kak HayKa 01.02.2024
21 Cpenpbl oOuTaHus U S3KOJIOrHuecKnue (HakTopbl bubmaorexa LIOK
08.02.2024 |  https://m.edsoo.ru/863eafec
Aobuotuyeckue daxropsl. Jlaboparopnas pabota
03. «M
22 pucremit s pasiun et coutainy. 05 Bumrorera LIOK
’ ' 15.02.2024 | https://m.edsoo.ru/863eb10e
Jlaboparopnas pabota Ne 4. «BnusHue cBeta Ha
POCT ¥ Pa3BUTHE YEPEHKOB KOJICYCa»
but6mmorekxa [IOK
23 bromieckne paxrops: 22.02.2024 | https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKHE XapaKTSPUCTHUKHU TOIYJISIIHH. 05
[Tpaktuyeckas padora Ne 2 «IToxcuér ' 29.02.2024
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IIJIOTHOCTHU HOHYJISII_II/Iﬁ Pa3HbIX BUAOB

pacTeHui»
bubnunoreka LIOK
25 Coobmectsa oprarmsmos — GHONCHO3 1 07.03.2024 | https://m.edso0.ru/863eb46a
bubnunoreka LIOK
26 IKOIOTHIECKHE CHCTEMEL (IKOCHOTEMKI) 1 14.03.2024 | https://m.edsoo.ru/863eb46a
O .
| e e : Busorea 10K
P ’ 28.03.2024 | https://m.edsoo.ru/863eb5fa
skocucteM. Cykiieccus
28 [TpupoHbIE 3KOCUCTEMBI 1 04.04.2024
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI 1 11.04.2024
30 KonTponbHas paboTta"DBotonus 4eloBeka. 1
Dxosorus" 23.05.2024
o bubnuoreka [{OK
31 buocepa — riobanbHas sxocucTema 3emi 1 18.04.2024 | https://m.edsoo.ru/863ebb5e
bu6nunorexa LIOK
a2 3aKOHOMEPHOCTH CYMECTBOBAHNS GHOCHEPLL 1 25.04.2024 | https://m.edsoo.ru/863ebd16
33 YenoseuecTBO B Onocdepe 3emau 1 02.05.2024
34 CocyiecTBoBaHHE MPUPOIBI M YEIOBEYECTBA 1 bubanorexa LIOK
16.05.2024 | https://m.edsoo.ru/863ebale
OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2.5
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