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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMMmbl MO OMOJIOTUU TEOPETUUYECKYID OCHOBY Uil ONpEeiIeHUs
NOJXO0/I0B K (OPMUPOBAHUIO cOEpKaHUd ydyeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHnentyanbabie monoxeHus OI'OC COO o B3auMOOOYCIIOBICHHOCTH IIENEH, COACpKaHUsA,
pe3yNbTaTOB 00y4YeHMsI U TPeOOBaHMUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00
o0IIUX 1ENSIX U MPUHIHUIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO
oO1mero oopazoBanus B Poccuiickoit @enepaiyiu, a TakKe MOJ0KEHUS O crenuduke OMOJI0TuH,
e¢ 3HAUYCHUU B TMO3HAHUU >KUBOW NMPHUPOJBI U 0OECIEUEHUU CYIIECTBOBAHUS UYEIOBEYECKOTO
obmiectBa. CornacHO Ha3BaHHBIM TOJIOKEHUSIM, ONPEIEICHbI OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma mo Ouonoruu Ja€T npejacTaBieHUE o Lelsix, 00 oliel crpaTeru 00ydeHus,
BOCIIUTAHUSI W pa3BUTUS OOydYalOMIMXCAd CpeAcTBaMu YyuyeOHoro mnpeamera «buonorusy,
omnpenensieT 00s3aTeNbHOE NPEIMETHOE COJEP)KAHHE, €r0 CTPYKTYpy, paclpeleieHue I0
paszenam U TeMaM, PEKOMEHJIYEMYIO IMOCJIEA0BATEIbHOCTh U3yUYEHUs y4eOHOro marepuana ¢
y4ETOM MEXIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTeILHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIXCS.

B nporpamme 1o OHOJOTMM TakKe YYHUTBHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEIMETHBIM pe3ylbTaTamM oOydeHus B (hopMHpOBaHUH
OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEIBLHOM NESITEIHLHOCTH/YUEOHBIX NEUCTBUN OOydaromuxcs
110 OCBOCHHUIO COZIEpKaHMsI OMOJIOTHYECKOT0 00pa30BaHusl.

B nporpamme no 6uonoruu (10-11 kiaccel, 6a30BbI YpOBEHB) pean30BaH MPUHIIUIL
IPEEMCTBEHHOCTH B M3yuyeHUM Ouosiornu, Onaromaps 4yemMy B HEW mpocMaTpuUBaeTcs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHUMU, CBA3AHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IEHHOCTHBIX OPHEHTAUUNA JUYHOCTH, JKOJIOTUYECKOTO  MBIIUICHHUS,
NPEJICTaBICHUA O 3I0pOBOM oOO0pa3e >KM3HM M OEpeXHbIM OTHOLIEHHEM K OKpY:)Karolleu
npuponHoil cpene. [loaToMy Hapsny ¢ H3ydeHHEM OOIIEOMOJIOTMYECKHX TEOpUHM, a TaKkxKe
3HaHUW O CTPOCHMHU JKHUBBIX CHCTEM PAa3HOTO PaHra W CYNIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJOTUU y/IeJIEeHO BHUMAHUE MCIIOJIb30BAHUIO MOTYYEHHBIX
3HaHWWA B TIOBCEIHEBHOM JKM3HM JMJIi PpEIIEHUS TNPUKIAAHBIX 3a1ad, B TOM 4YHCIE:
npo(UIaKTUKA  HACJIEACTBEHHBIX  3a00JeBaHMI  YelOBEeKa,  MEIUKO-T€HETUYECKOTO
KOHCYJbTUPOBaHUsI, OOOCHOBAaHUS  DKOJIOTMYECKH  II€JIeCOOOpa3HOro  IMOBEACHUS B
OKpY’KarOILIEH MPUPOJAHON Cpelie, aHAJIN3a BIVSAHUS XO3MCTBEHHOM AEATEIBHOCTH YEJIOBEKa Ha
COCTOSTHME TPHUPOIHBIX M MCKYCCTBEHHBIX JKOCHUCTEM. Y CHJICHHE BHUMAaHUS K MPUKIATHON
HAIpaBJIEHHOCTH y4yeOHoro mpenMera «buosorus» MNPOJUKTOBAHO HEOOXOAMMOCTHIO
oOecrnievyeHus yCIOBUH 7Sl peLICHUs] OJJTHOW M3 aKTyalIbHBIX 3a/1a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas Tpeanojaraer (QopMupoBaHHE Yy OOYy4YaIOMUXCSA CIIOCOOHOCTH
aIalTUPOBATHCA K N3MEHEHHUSAM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHMsI 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (GOPMUPOBAHUE Y OOYYAIOUIMXCA MPEICTaBICHUNH O Hay4HOW KapTUHE MHpa,
pacmpsieT 1 0000IIaeT 3HAaHUS O >KUBOM mpupoge, €€ OTIMYUTEIbHBIX MpPU3HAKAX —
YPOBHEBOM OpraHu3alMi U HBOJIIOLUHU, CO31a€T YCIOBUSA MJiA: MO3HAHMS 3aKOHOB >KHUBOU
npuponbl, (GopmupoBaHus (GYHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB 3[I0POBOTO U



6e3onacHoro oopasza *KHU3HU, FIKOJOTUYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOU
MIPUPOJIE U YETIOBEKY.

bonpmoe 3HadeHwe OWONOTHS WMEET TaKXKe [JIl PEIICHHWs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 3aJa4 CpeaHero ooOuero o0pa3oBaHus, COIHAIMU3AIUU  OOYYAOIIUXCS.
N3yuenue Ouoniornu oOecreynuBaeT yYCJIOBUS i  (OPMUPOBAHUS HWHTEIUIEKTYaJbHBIX,
KOMMYHHUKAITMOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, SCTETUYCCKON KYIbTYpHI, CITOCOOCTBYET
WHTETpalliA OMOJIOTUYECKUX 3HAHWUU C MPEACTABICHUSAMHU M3 IPYTUX YYEOHBIX MPEIMETOB, B
YacTHOCTU, (PU3MKH, XUMHM U reorpaduu. Ha3BaHHbIE TMOJNOXKEHUS O MpeAHa3HAYECHUU
yueOHOoro npeamera «bronorusy» cocTaBuiiM OCHOBY JJisi ONpPENENICHUs MOAX0JA0B K 0TOOpY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPEICTABICHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

Ot60p conepxanus yueOHoro npeamera «buosnorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UINI KyJIbTYpPOCOOOPa3HOrO MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM O0YYaIOIINECs TOJKHBI
OCBOMTH 3HAHUS U YMEHHUsI, 3HAUMMBbIe U1 (POpMUPOBaHUS OOIIEH KYJIbTYpPbI, ONPEACISIONINE
aJIcKBaTHOE TOBEJCHUE YEOBEKAa B OKpYXKAIOIIEH NpUpPOIHOM cpele, BOCTpeOOBAaHHBIE B
MOBCEIHEBHOM JKU3HU U MPAKTUUECKOU jaesTeabHOCTH. Oco00e MECTO B ATOM cUCTEME 3HAHUM
3aHUMAIOT DJIEMEHTBHI COJEp)KaHUs, KOTOpbIE CIyXaT OCHOBOWM it  (hOpPMHUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTUHE MHpa M I[IEHHOCTHBIX
OpPHEHTALIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHHU3AIIMU OMOJIOTUYECKOT0 00pa30BaHMUsI.

CTpyKkTypupOBaHUE COJEepkKaHUS ydyeOHOTrO MaTepualia B Iporpamme Mo OHOJIOruu
OCYILIECTBJICHO C YUYETOM IMPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUUTEIIbHBIX OCOOEHHOCTSIX
KABOM TIPUPOABI, O €€ YpOBHEBOM OpPraHU3allMd W 3BOJIONUU. B COOTBETCTBHM C 3THUM B
CTPYKType ydeOHoro npeameta «buonorus» BeiieNeHbI CIEAYIOMNE COACPKATEIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl HAy4YHOTO TT03HaHUs», «KieTka kak OMOJIorudecKas CUCTEMa,
«Opranusm Kak Ouosioruueckasi cucrema», «Cucrema 1 MHOroo0pa3ue OpraHuuecKoro Mupay,
«IBOJIIOIUS KUBOU MPUPOABD?, « IKOCUCTEMBI M IIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus ydeOHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIAJICHHE
OOyYaroNIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIIBHOW OpTaHW3allMM >KUBBIX CHCTEM
Pa3HOTO paHTa U MPUOOPETEHNE YMEHHI UCTIOIB30BaTh 3T 3HAHUS JIJI TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH OOBEKTOB KUBOW MPUPOJIbI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTkeHne uenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs peuieHueM CIeIyoNMX 3a1au:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAHMK O OWOJOTHYECKUX TEOPHUAX, YUCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPaBWIIAX, CIYXAIIMX OCHOBOW mis (popMupoBaHUs
MPEJCTAaBICHU O €CTECTBEHHO-HAyYHOM KapTHHE MHpa, O METOJaX Hay4yHOro MO3HAHUS,
CTPOCHUHU, MHOTOOOpa3vMM U OCOOCHHOCTSX KUBBIX CHCTEM PAa3HOI0 YPOBHSI OpraHU3allvu,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAaHUSIX B OUOJIOTHHY;

dbopMupoBaHUE Y OOYYAIONIMXCSl TMO3HABATEIIbHBIX, MHTECIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B MIPOIIecCe aHAIW3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB,
UJel U MOJX0/I0B K U3YYEHUIO JKUBBIX CUCTEM Pa3HOIO YPOBHS OpPTaHU3AIINMY;

CTAHOBJICHHE Yy OOyYarIuxcsi oOIel KylabTypbl, (YHKIMOHATBLHONW T'PAMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH M OIEHUBATH SIBICHUS OKPYKAIOIIETO MHUPA KUBOW MPUPOBI HA
OCHOBAHWH 3HAHUH U OTBITA, MOTYUYEHHBIX NMPU U3YICHUN OUOJIOTHH;



dbopMupoBaHHE Yy OOYYalOIIUMXCS YMEHUN WJUIIOCTPUPOBATH 3HAUYEHHE OHUOJIOTHYECKUX
3HAHUN B TPAKTUYECKOW MEATETLHOCTH YEJIOBEKa, PA3BUTUUA COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHMBOW MPHUPOJBI,
HEOOXOIUMOCTH OEpEeKHOr0 OTHOIIEHHUS K HEW, COONIOACHHUS JTHUYECKUX HOPM IMpHU
MIPOBEICHUH OMOJIOTHYECKUX HCCIICIOBAHMI;

OCO3HAHHWE TICHHOCTH OMOJIOTMYECKUX 3HAHUU JJIS TOBBIIICHUS YPOBHS KOJOTHYECKOU
KYJbTYPBI, JUIsl (POPMUPOBAHUSL HAYUHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHHUM B MOBCEIHEBHOM >KM3HU IJISi OLEHKH
MOCJIEJICTBUNA CBOEU JIEATENHOCTH IO OTHOIIEHUIO K OKpY’XKalollel cpefe, COOCTBEHHOMY
3I0POBHIO, 00OCHOBAHUE M COOMIOZICHUE Mep MPODUIAKTUKH 3a00ICBaHHM.

B cucreme cpennero obmero oopazoBanus «buonorusy», ndydaemas Ha 0a30BOM ypOBHE,
ABJISIETCSL 00S3aTENIbHBIM YUYEOHBIM TPEIMETOM, BXOJASIIMM B COCTaB IMPEAMETHOM o0sacTu
«EcTecTBeHHO-HAYyYHbIE TTPEIMETHI.

JIns u3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO O0IIero o0pa3oBaHus OTBOJAUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 gac B Henenro), B 11 kimacce — 34 gaca (1 4ac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, IKCIIEPUMEHT, OITMCAHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKHUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl U cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI WU MHUHEpaNIbHBIX BewlecTB B kierke. lloanepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. ButamuHbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuapl  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM YTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[{utonorus — Hayka o kietke. KiietouHas teopus — mpuMep B3aMMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oellka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKapUOTUYECKOM KJIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoknenne MUTOXOHIpUN u TacTua. Bunbl mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOW IIPUPOJIEH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOMIOICHNH, W3MEpPEHUH, HSKCIEPUMEHTOB, MHKpPOIpENapaThl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabotra No 2. «M3yueHHe CTpOEHUS KIETOK pacTeHUil,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWIISALIUS (PHEPreTUUeCKUid OOMEH) — JBE CTOPOHBI €IUHOTO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TeMmHOBas (a3pl (orocuHreza. Peakuun
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ KU3HU
Ha 3emsie. Biausinue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okKucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunpoBaHue. OddeKkTUBHOCTD
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Otanbl TpaHciasauuu. KomaupoBanue amuuokucior. Pombp pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. H.
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumnbl muTanusy, «Mertadomuzmy, «MUTOXOHAPHUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyco», «baktepuodarn», «CtpoeHune u xu3HeHHbIN 1K Bupyca CITM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAHU3MOB.

KileTouHbIil 1UKII, WM KU3HEHHBIM LUK KieTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMSI W WHIAUMBHIYAJbHOTO Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHsI OPTaHU3MOB: Oecrolioe U 1moJjioBoe. Buael Oecrionoro
Pa3MHOXXEHUS: JIeJICHWE HaJIBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meiio3a. IIporecchl, mpoucxomsiiue Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKJIeTKa) — CIIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpPOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menoszy», «Ilpsmoe n HenpsiMoe pa3BuUTHEY, «['ameToreHes y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpOHpenapaTsl «CriepmMaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAs MOJENb-alIuIiuKanus «/leieHue KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHHWe CTPOCHHSI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETHUKU. MeETolIbl TEHETUKH (THOPHUI0JIOrHYECKUM,
HATOI€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKH1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuiHoe CKpelllMBaHuEe. 3aKOH €AWHO-00pa3usi TUOPUAOB TEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoresa yucrotel ramer. [1oHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HACIeIOBaHUS
npu3HakoB.  lluToreHeTMuyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HAaCJICIOBAaHUIO FeHOB. HapylieHue cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCcKre KapThl.



['enernka nosia. XpoOMOCOMHOE OIpPEACIICHHE IM0a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTrHele M rereporaMeTHele oprau3Mbl. HacienoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHUIbI N3MEHYMBOCTU: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOM(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapUallMOHHAsT KpUBAs.
Hopma peakunn npusHaka. KoaudecTBEHHbIE M KAYECTBEHHBIE INPU3HAKUM U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTanmoHHast u3MeH4nBOCTh. Kinaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuunHbl MyTauuidl. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOTHYeCKUi, OJTM3HEOBBIN, IUTOT€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0O0JIE3HU C HACJIEICTBEHHOW MPEeApacnoyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOI0 00pa3a MKU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHETUYeCKOe KOHCYJIbTUpPOBaHME. 3HAUEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCLICIUVIEHUS M €ro LHUTOreHeTHYecKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMoznencTBue ameNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKMBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLUEIUICHHOTO ¢ mojom», «KapHoTumbl 4YenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalnoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeNU-aNIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBI KPBLUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYECKHE Pa0OThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKaIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BApUALMOHHOW KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CENEKIUH W JIOMECTUKALMS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM U KUBOTHBIX. OIllEHKAa 3KcTepbepa. biIM3KopoaCTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUIMHT.
Otnanéunas rtulOpuausanus U €€ ycnexu. VCKyCcCTBEHHbIM MyTareHes W
MOJyYCHUE TOJIUILIONIOB. JlOCTMKEHUSI CENEKIMA PACTCHUH, >KUBOTHBIX W
MHKPOOPTAaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kiietounble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruyeckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«llomumnonaus», «OOBEKTHI OuUOTEeXHONOTHUW», «KieTouHnble KyabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

Okckypceusi «OCHOBHbIE METOJBI M JIOCTHXKEHHS] CEJIEKIMM pacTeHUU u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIOLMOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznuuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
JapBUHU3Ma. JIBHOKylIMEe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTB,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

Muxkpoasosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoHHbIN
npouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeud
reHoB. M30inums 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boironuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U UAHO-a AN TAIHH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoxieHne OT HeCNEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mromiep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emie», «3apoAbIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unmoamantammm», «OOmas nereHepamus»,
«/IBmKkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEe», « IKOJIOTHIECKOE BUI000pa30BAHHEC .

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOMOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTHU
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

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

JloHay4yHbple TpPENCTABICHHUS O 3apOKJIECHUU >KM3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIroIMK. HavanpHbIe 3Talbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ mepuoaAbl: KEeMOPHUHCKHUIA,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTKa KJIMMaTa U TeoJornyeckux mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOIIIOLKA YeJIOBEKA. AHTPOIIONOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbI 0TOOp. OOIecTBeHHbII 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymeneli, YenoBek mnpsamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pa3ymHbIil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro mupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE Me€CTa TaJCOHTOJIOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku — «lIpoucxoxaenne — denmoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMAaHbOHLA), CIENKH WIH
M300paKeHUsI KaMEHHBIX OpYyAWl TEepBOOBITHOTO YeEJIOBEKa (KaMHU-YOMIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).



DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0OBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonornueckne (dakTopel. Kraccudukamus sKoJoTHYecKuX (HaKTOPOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue (hakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUU:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero (¢opmsbl. [lapasurusm, koonepauus,
MyTyajqu3M, KOMMEHCAJIMU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEWUCTBUN JMJI CYLIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IMOKa3aTelu
NOMYJSIMNA: YHCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4uCcIeHHOCTH MOMYJISIIUA U €€ PEryJIsiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «IIpupoansie 30HbI 3emuan», «Cpeabl oOuTaHuUs
opranu3MoBy», «®Doronepuoausm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «llumiesbie menm.

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlabGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

Coo0miecTBOo opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAsd,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBs3M B
OHOIIEHO3E.

Dkosiornueckue cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muiLEeBbIE) YPOBHU HKOCUCTEMBbI. [luileBble LENU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALHNS, pa3BUTHE. CyKIECCHS.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak Qakrop ycroiumBocTH 3KocucteM. CoxpaHeHUe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
100aNnbHOW 3KOCUCTEMBL. J[MHaMHuecKkoe paBHOBecME U oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IIPUPOJBI U YeJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToM4YMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMHM M HX HCHOJNb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buorneHo3d Bomoéman, «ArpoieHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — Ba)kKHEWIIasi COCTaBIISIIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3QdexT», «DaKTOphI
pPaIMoOaKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHaele OMOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIecTBaY, KoJuieKunn «buorieHosy, «Bpenurenu BaxxHeUIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTUYECKHM TPYIIIIaM OJHOTO BHIA,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paxXeHUsS OXPaHIEMBIX BHIOB
pacTeHUI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHUI0, HajJu4yhe MOTUBAalUM K OOy4YeHUI0 OHOJOruw,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CAMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOW JCSATENIBHOCTHU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM I[IO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, mpuposie u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YYaIOIIerocsi Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
Y4€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoawHy, CBOM S3BIK U KYyJbTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

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



IIOHMMaHUE YMOLIMOHAIILHOTO BO3JAEHCTBHS JKUBOW IIPUPOBI U €€ EHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KCHHMIO B Pa3HbIX BUIAX HMCKYCCTBAa, CTPEMIJICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e3omacHoro odpasza KU3HU
(3m0poBO€  mHUTaHME, COOJIOJEHHME TUTMEHMYECKUX TPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTH MNPaBWI HHIMBHAYAJIBHOTO M  KOJUIEKTUBHOTO
0€30I1aCHOr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAaCTE€PCTBA, TPYJOJI00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyayuiell mnpodeccun U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTH HUCIIOJIb30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);



aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpeie, YMEHHE NPOTHO3UPOBATH HEOJATONPUATHBIE HKOJIOTHYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEW M PEMICHHH MpoOIemM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECYpCHble  MpPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OHOJOTMYECKHX 3HAHUN B IENsIX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJydyaeMble 3HAHUS MJIs aHaiu3a U
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCHOJb30BATh OMOJOTMYECKUE 3HAHMS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p8,30BaHI/IIO 141
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCT51MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHMUS MHUPOBO33PEHUS OOyUYaIOIIMXCA
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIH (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUHUH OOYy4YaloIIUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMANIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBepPCATbHbIMH Y4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPH OCBOCHHWHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENENATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHUBOPEUYHS B pPacCMaTPUBACMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHMSX  PEAIBHOIO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUH, MPeoOpPa3OBaHHUI0O M NPHUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE€ PEIICHMsS 3aJadd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCHOHAIBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Oouonoruueckor uHGopMauu (cxemsl, TpaduKu, AUArPaMMBbl, TaAOTUIBI, PUCYHKU
" Ipyroe);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaThb HeBepOaJbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh LEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEWUCTBUS MO €€ JIOCTMKECHHIO: COCTaBJISTh IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa W KAXKIOTO YYaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopraHnu3anms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PeQIIEKCUU Il OLUEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH CeOsl, MOHNUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTrHsie pe3ynbTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IMpEeBpalleHUE
OHEPTUM), TOMEOCTa3 (CaMOperyysivs), YPOBHEBasT OPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
OMMCAHUE MKHUBBIX CUCTEM, IPOIIECCOB U SIBIICHHUM, OpPraHU3alMs U MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE MOJIYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH MOJyUYCHHBbIC 3HAHUS A OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeIcKa3aHusl HaclIeJOBaHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO COJAEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[laBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
0000611ast 6uoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTUU B CHCTEME HAYYHOTO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa sl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pPACKpBhIBaTh COJACpKaHHE OWOJOTHMYECKUX TEPMHHOB WM TIOHATHUM:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, pEAYLUEHTbl, LEeNu MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HANpaBICHUA U
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEIENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHHWI, OpraHu3alus U MNpOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIEHHOCTU
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJHATH JIa0OpaTOpHBIE W TpaKkTUYecKue paboThl, COOII0IATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011ast 6MOJIOTHYECKY0 MH(GOPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bu6nuoreka [IOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 " . 1 1
TOroBas KOHTpOIIbHaZ pabota https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucrteme HayK. 1 3.09 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 10.09 bubmorexa HOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 17.09 bubnuoteka [JOK
U UX M3YyYCHUE ' https://m.edsoo.ru/863e6564
4 XuUMHYECKUH COCTaB KJIeTKHU. Bojia u 1 24.09 bu6mmoreka [IOK
MUHEPAITBHbIE COJIH ' https://m.edso0.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1 1.10
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 8.10 bubnmuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
bu6mmoreka [IOK
7 I 1 15.10
YraesonpL. JIumuae! https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 H .AT® 22.10
YIJICHHOBRIC KHCIOTEL https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS 111 bubnmoreka [JOK
kietku. Knetounas teopus ' https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas 1911
cucremMa
CTpoeHue 3yKapuOTUYECKOUN KIIETKH.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 0.5 26.11 https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 06 0 3.12
MCH BCLICCTS HIH METADOIHEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 D . X 10.12
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 2 i 00 17.12
HEPTETHACCIIM OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JIabopatopHas BuG 110K
nonnoTeKa
15 6ota Ne 3 «Hab 0.5 24.12
pabotd ((HADITIOICHTHE MITTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 KonTtponbHas pabota no Teme: 14.01 bubnnorexka [JOK
«Knetkay. ' https://m.edso0.ru/863e796e
17 buocunTes Oenka. Peakius 2101 bu6mmoreka [JOK

MaTpUiIHOI'O CUHTE3a TpaHCJ'ISIHI/ISI .

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HE — 28.01 bubmumoreka [IOK
BUPYCHI ' https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 4.02 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii 11.02
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopHnast padota Ne 4 05 18.02 bubnnoreka [JOK
«/3yueHne CTPOEHHUS MOJIOBBIX ' ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NuauBunyansHOE pa3BUTHE 25 02 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/863e8436
['eneTnka — Hayka o bubnuoreka [IOK
23 4.03
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE 11.03 bubmorexa [JOK
P ' pra ' https://m.eds00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 JP:ILGSaBI/IF():I/Ii[/IOFO Hapcne OBaHUS 18..03 bubmorexa [JOK
a h https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOe HAClIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenune pe3ynbpTaToB 05 104 bubnmnoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeTMBaHus y Ap0o30(HIIbl HA
TOTOBBIX MUKPOIpEnapaTax»

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'enernka nona. HacnenoBanue 1 3.04 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas

28 pabota Ne 6. I/IachiHHe 1 05 15.04 bubnmoreka [JOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 22,04 bubnuorexa [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK
30 Teneritica enosexa L 29.04 https://m.eds00.ru/863e8d78
O06o0061IeHre o TeMe

31 «HacnencTBeHHOCTD | 1 29.04

U3MEHYUBOCTH OPTaHU3MOB)
bu6mmoreka [IOK

32 Ceneips Kax nayka u npouece 1 6.05 https://m.eds00.ru/863e9214

33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 13.05 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

bu6mmoreka [JOK

34 Hrorosas koHTposibHasA paboTa. 1 20.05 httos://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
bu6mmoreka [IOK
1 2 ¢ 1 3.09
BOTIOTHIA 1 METOJBT €€ H3YHCHHIA https://m.edso0.ru/863ea20e
Hctopust pa3BuTus npeacTaBieHui bubnnoreka [JOK
2 1 10.09
00 3BOJIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1 17.09
HKPOIBOIIOHA https://m.edso0.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
bubmuorexa [JOK
4 JIab 6ota Ne 1 1 0.5 24.09
aboparopHa pabota https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 110 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU ' https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i1 0TO 1 8.10
CTCCTBEHHEIT 0TOOP H ero opme! https://m.edso00.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 15 10 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' ' https://m.edso00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepay
H
8 anpasJICHUS U IIyTH 1 9,10 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTtumocTs 3BoOIONNN 12.11

10 3ayér 110 Teme: «IDBOITFOLIUDY. 19.11

1 I'unoTe3bl NPOUCXOKACHUS KU3HU 26.11 bubmumoreka [IOK
Ha 3eMie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 312 bubnunoreka [HOK
repuoam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U KUBOTHOTO MHpA.

13 [IpakTuueckas padora Ne 1 05 10.12 bubnnoreka [JOK
«M3y4yeHne HCKOIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKITHSIX

14 CoBpeMeHHas cucrema 17.19 bubnnoreka [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e

bubmuorexa [JOK

15 DBOJIOIMS YeJoBeKa (aHTPOMOreHe3) 24.12 httos://m.edsoo.ru/863eac2c

16 JBxyuye cuibl ((pakTopsl) 14.01 bubnnoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUN DBOIIOLINNA »101
YeloBeKa

18 UYenoBeueckue packl ¥ MPUPOIHBIE 5801 bubnmnorexa [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
O6o011ieHue o Teme

19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU 4.02
Ha 3emiie»

20 DKOJIoTus KaKk HayKa 11.02

21 Cpensl 0OuTaHUs U YKOJIOTHIECKHE 18.02 bu6mmoreka [JOK

(bakTopbl

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

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH

22 pacTeHUi U3 pa3HBIX MECT 0.5 25.02 bubmmorexa [JOK
https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bu6mmoreka [IOK
23 b 4.03
HOTHHCCKHE (akTOpb! https://m.edso00.ru/863eb348
24 BIIP. 11.03
o5 Coo01ecTBa OpraHu3MoOB — 18.03 bubnuorexa [JOK
OHOIIEHO03 ' https://m.edso0.ru/863eb46a
DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
26 1.04
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKa3aTeJIA YIKOCUCTEMBI.
27 ODKOJIOTHYECKHE TUPAMUIEI 8.04 bubmorexa LIOK
N p ’ ) https://m.eds00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [Ipupoanbie 3KOCHUCTEMBI 15.04
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 15.04
30 buocdepa — rnobanpHas 22,04 bubnnorexka [JOK
IKOCHCTEMa 3eMITH ' https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 59.04 bubnunorexa [JOK
ouochepst ' https://m.edso00.ru/863ebd16
32 YenoseuecTBO B Onochepe 3eminn 6.05
CocymiecTBoOBaHHE MPUPOJIBI U bubnuotexa [JOK
33 13.05
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O600mmenue Tembl «Coob1IecTBa u 20,05

9KOJIOTHYCCKHE CUCTEMBI»
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

A.E. Kamenckuii, E.A Kpukcynos, B.B.Ilaceunuk. buosnorus. O6mas

ouonorus.10-11 knaccel. YueOHUK 11 00111€00pa30BaTeNIbHBIX YUPEKICHHM.

Hpoda. Mocksa 2022.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

KNMbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/863ebale
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