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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTUU TEOPETUYECKYIO OCHOBY JUISL OMpEAeNICHUs
MOJIXO0A0B K (HhOPMUPOBAHHMIO CoAepX)aHHUA YydyeOHoro mpeamera «buomorus» coctaBuiIn:
koHuenrtyanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIENEH, COACp)KaHMUs,
pe3ynabTaToB O0yueHUs: U TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEeNSIX W MPUHIHUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmiero oopazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUS O cenu(uke OUOIOTHH,
e 3HaYCHMU B TO3HAHHM >KUBOM MPHUPOJBI M OOECHeUeHHH CYIIECTBOBAHUS YEIOBEYECKOIO
obmrectBa. CorimacHO Ha3BaHHBIM ITOJIOKEHUSIM, OTTPEIEIIEHBI OCHOBHBIC (DYHKITHH IIPOTPAMMEI TT0
OHMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ja€T MpeCTaBICHUEe O IEeNsIX, 00 o0mieit cTparerun 00y4eHus,
BOCIIMUTAaHHUSI ¥ Pa3BUTUS OOYYAIOMIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorus»,
orpenenseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpY, pacIpeleseHue 1o
paszenam M TeMaM, PEKOMEHAYeMYIO IMOCIeI0BaTeIbHOCTh M3Y4YEeHHUsI y4eOHOro Marepuana ¢
y4€TOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, JIOTUKH 00pa30BaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyUJaIOIINXCSl.

B mporpamme 1o OHONOTMH TakKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAallpeJIMETHBIM M MPEeIMETHBIM pe3yiabTaTaM OO0y4eHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIBHON AEATENbHOCTH/y4eOHBIX JeCcTBUI 00yUaromuxcs 1o
OCBOEHUIO COJIEP )KaHUs OMOJIOTHYecKOoro 00pa3oBaHusl.

B mporpamme mno Ouomorumu (10 kmacc, 0a30BbIi YpPOBEHb) peamu30BaH IPHHIIUII
MIPEEMCTBEHHOCTH B W3Y4eHUHM Ouonoruu, Omaromaps dYeMy B HEHW MPOCMaTpUBAETCA
HaTPaBJICHHOCTh HAa Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAMA  JIMYHOCTH, OKOJOTHUYECKOrO  MBIILIICHUS,
MPEICTaBICHUH O 370pOBOM oOpa3e KHU3HM U OEpeHBIM OTHOIIEHHEM K OKpY’Karomen
npupoiHoii cpene. [loaTomy Hapsiy ¢ U3yueHueM 0011e0nOIOTHYECKUX TEOPHUH, a TaKKe 3HaHUN
O CTPOEHHUM >KMBBIX CHCTEM PA3HOTO0 paHTa U CYIIHOCTH OCHOBHBIX INPOTEKAIOUIMX B HHX
MIPOIIECCOB B IIPOTpaMMe 10 OMOJIOTHH Y/IEIIEHO BHUMAaHHE MCIIOJIb30BAHHIO MTOJTyYCHHBIX 3HAHUN
B TIOBCEJHEBHOM JKM3HHM JUIsl pEIICHHUS MPHUKIAIHBIX 3aJady, B TOM 4YHUCIE: TPO(UIaKTUKU
HACJIEZICTBEHHBIX ~ 3a00JIeBaHUI  YeloBEeKa, MEAMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBaHHUS HKOJIOTUYECKHU LIEJIECO00PA3HOT0 MOBEACHHS B OKpYKalolllel MPUPOJHON cpene,
aHanM3a BIMSHUS XO3AWCTBEHHOM [EATENILHOCTH YeJOBEKa Ha COCTOSIHUE MPUPOJIHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCWICHHE BHUMaHMA K NPUKIAJHOW HANpPaBICHHOCTH Yy4eOHOTO
npenMera «buosorus» NpoIUKTOBAaHO HEOOXOIMMOCTHIO OOecTieUeHHs YCIOBHUM ISl pellieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTUYECKOro 00pa3oBaHus, KOTOpas Mpeanoaraet
(dbopmMupoBaHHE Yy OOYJarOIIUXCS CIIOCOOHOCTH amanTHPOBAThCS K W3MEHEHHSIM TUHAMHYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (oOpMUPOBaHHE Yy OOydYarOIIMXCsl MPEICTaBICHUM O HaydyHOM KapTUHE MHpa,
pacmmpsieT U 000011aeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTraHu3alliil W SBOJIIOLMH, CO3MaET YCIOBHSA JUIS: TO3HAHHWS 33aKOHOB YKHMBOH IPHPOJIBI,
(dbopmupoBanus (YHKIIMOHAJIBLHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3zomacHoro oOpasa
KHU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHuMe OWONIOTHS WMEET TaKXKe JUIsl PEHICHUS BOCIUTATEIBHBIX U
pa3BHUBAIOIIMX 33734 CPEHEro o0IIero oopa3oBanus, conuanuzanuu odyyaromuxcs. Uzyuenue



Ouosoruu obecrneynuBaeT yCaoBHs st JOPMUPOBAHUS HHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
1 WHOOPMAINMOHHBIX HABBIKOB, JCTCTHYECKOH KYJIbTYpPhI, CIIOCOOCTBYET HHTEIPAIAN
OMOJIOTHYECKUX 3HAHUI C NPEACTABICHUSIMU M3 JIPYTMX Y4eOHBIX MPEIMETOB, B YACTHOCTH,
¢usuku, xumun U reorpadun. HazpaHHbIe MONOKEHHUS O TpeJHA3HAYCHUH y4eOHOTrO MpeaMera
«buosiorusi» coCTaBUIM OCHOBY JIJISL OTIPEICIICHUSI MIOXO00B K OTOOPY M CTPYKTYPUPOBAHUIO €TO
coJiep>KaHusl, IPEJCTABICHHOTO B POTrpamMMe 10 OHOJIOTHH.

OTt60p conepxanust yueOHOTro npeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAX0A, B COOTBETCTBUU C KOTOPHIM 00YYarOmUEeCs JTOKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUUMBbIE Ui (POPMUPOBAHUSA OOIICH KYIbTYPHI, OMpPEaeISIOIie
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAIOMIEW NPUPOTHON cpene, BOCTpeOOBAHHBIE B
MTOBCETHEBHON JKM3HHU W TPaKTHUECKOU nesTenbHocTH. Oco00e MECTO B ATOM CHUCTEMEe 3HAHUU
3aHMMAIOT DJJEMEHTBl COJACpKAaHMSA, KOTOphIE CIy)KaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTaBICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpAa U I[EHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOTUYECKOT0 00pa30BaHusl.

CTpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepwaia B MporpaMMe IO OHOIOTHUU
OCYIIECTBJIIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX
YKUBOU MPUPOJBL, O €€ YPOBHEBOIM OpraHU3allMy U SBOIIOLNU. B COOTBETCTBUY € 3TUM B CTPYKTYypE
yueOHoro mpeameTa «bruonorusy BhIIEICHBI CISAYIONINE COAepKaTelbHbIe TUHUU: «bronorus
Kak Hayka. MeTojpl Hay4dHOTOo To3HaHus», «KieTka kak Ouosorudeckas cucreMay, «Opranusm
Kak Ouonoruueckas cuctema», «CuctemMa U MHOTOOOpa3ue OpraHu4eCKoro Mupa», « IBOIIOIHS
YKUBOU TIPUPOABD?, «IKOCUCTEMBI M MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp usydyenust yueGHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
OOy4aloIUMUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHHW3aIllUi >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHrne YMEHUN UCIOJIb30BaTh 3TU 3HAHMS JIsl TPAMOTHBIX JCHCTBUN B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3TMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTCs pelieHueM CIAeAYIOINX 3a/1ay:

OCBOEHHE 00YYaIOIIMMUCS CUCTEMbI 3HAHUH 0 OMOJIOTUYECKUX TEOPHSIX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, TMpaBWIAX, CIYKalUX OCHOBOM s  (OpMUPOBaAHUS
MPEACTAaBICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOCHUHM, MHOTOOOpa3UM U OCOOCHHOCTSIX MKHBBIX CHCTEM pPa3HOIO YPOBHS OpraHH3aIiH,
BBIIAIOLIUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOIOTHH;

(dbopMupoBaHue y 00yYarolMXCs MO3HABATEIbHBIX, MHTEJUIEKTYaJlbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B IIpOIECCe aHANM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHUH HAYYHBIX B3IJISJIOB,
U]l ¥ TIOJIXO/I0B K M3YUEHHUIO )KUBBIX CHCTEM PA3HOTO YPOBHS OpPTraHU3aIlnu;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmel KyiabTyphl, (YHKIHMOHAIBLHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATh U OLEHUBATH SBICHUS OKPYXAIOIIETO MUpPA KUBOW MPUPOABI HA
OCHOBAHUM 3HAHUM U OTBITA, TTOJIYYCHHBIX MTPU U3YYCHUH OUOJIOTHH;

(dbopMupoBaHre y OO0YYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUN B MPAKTHUECKOM JEATETbHOCTH 4YEIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOEHUS STUUECKIUX HOPM MPHU MPOBEICHUN
OHMOJIOTrMYECKUX UCCIICOBAHU;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWA [JIsl TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KYJIBTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS;



NpUMEHEHHE NMPHOOPETEHHBIX 3HAHUNH W YMEHHUI B IOBCEIHEBHOM >KHM3HU ISl OLIEHKU
MOCTICICTBUI CBOEW JEATENBHOCTH TI0 OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obuiero odpasoBanusi «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
SABIISICTCSI 00S3aTENFHBIM YUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHsS OTBOAUTCS
68 gacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OHMOJIOTUM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U APYTUMU
€CTEeCTBCHHBIMU HayKaMu, ¢umocodueit, dTUKOHU, ACTETUKOW W mpaBoM. Pomb Ouonoruu B
(hopMUpOBaHUN COBPEMEHHOM Hay4HOU KapTUHBI Mupa. CuctemMa OMOJIOTMYeCKUX HayK.

MeTo/1bI TIO3HAHUS KUBOW IPHUPOBI (HAOIIOICHNE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHUE,
KJ1accuuKaIys, MOJSTUPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: U. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuip! U cxembl: «MeTOoIbl TO3HAHUS KUBOW TIPUPOIBI».

JlabopaTopHble 1 npakTHYecKue padoThbI:

[Ipaktueckass padora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U HX OPraHU3ALHA.

JKuBbie cuctembl (OMOCHUCTEMBI) KakK NpeaMeT u3ydeHust Oumosoruu. OTIMuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucTeM © HX pa3HOOOpa3ue. YPOBHU OpraHU3alid OUOCHUCTEM:
MOJICKYJAPHbIA,  KJIETOYHBbIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISIUOHHO-BUIOBOH,
HKOCUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBI.

JdemoHcTpaumuu:

Tabnuuel u cxembl: «OCHOBHBIE TPU3HAKHU JKU3HW», «YPOBHU OpraHU3ALUU KHUBOU
TIPUPOIBDY.

O6opynoBanue: monens Mosekyisl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMUIECKUE dJIECMEHTBI: MAKPOAJIEMEHTBI, MUKPOIJICMEHTEHI.
Bopaa u MunepanbHbIe BeleCTBa.

OyHKIIMA BOABI UM MHUHEpaJIbHBIX BelIecTB B KkieTke. [lomnmepskaHue OCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnMblie
U 3aMEHHMBIC AMHUHOKHCIOTHL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPBhI OEIKOBOMU
MOJICKYJbI (TICpBHYHAs, BTOPUYHAS, TPETHYHAS W YCTBEPTUYHAS CTPYKTypa). XHMHUYCCKUC
cBoiicTBa OenkoB. buonornueckue GyHKIIMM OETKOB.

depMeHTHI — Ouonorndeckue karanm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatnas crneuuduuHoctb. Kodepmentsl. Burtammnpl. Otimuus  GepMeHTOB  OT
HEOpPraHMYECKHUX KaTalu3aTopOB.

VYrieBonbl: MOHOCaxapuabl (MII0K03a, pudo3a 1 1e30Kcupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) MW TIojucaxapunbl (Kpaxmaj, TJIMKOTeH, IIeJUTI0NI03a). buosorndeckue QyHKIUN
YTJIEBO/IOB.

Jlununer: tpurnuuepuasl, Gocdonunuas, crepounsl. ['unpodunbHO-TUAPOGOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OCIKOB U JUMHIOB KaK
HMCTOYHUKOB YHEPTHH.



Hykneunossie kucnorsl: JJHK n PHK. Hykneotnisl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne n ¢ynkuun JIHK. Crpoenne m ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIHH.

Huronorus — Hayka o kierke. KierouHas Teopus — NpuMeEp B3aUMOJAEHCTBUS UACH U
(hakTOB B HAYYHOM ITO3HAHUH. METOIbI N3yUEHUS KIIETKH.

Knerka kak nenocTHas xuBas cucreMa. O0Iue NpU3HaKU KJIETOK: 3aMKHYTas Hapy>KHas
MeMmOpana, mosekynsl JIHK xak reneTnueckuii anmapar, cucteMa CUHTe3a Oernka.

Tunsl KIETOK: JyKapHoTHYeckass U MpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON ¥ TPUOHOM KIIETKH.

IloBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIMH.
[Inazmatuueckas memOpana, e€ cBoiictBa M ¢yHkuMH. lluromnazma u e€ OpPraHOMIBL
OpnnomeMOpannbie opranouas! kietku: DIIC, annapat ['onbaxku, nu3ocomsl. [lonyaBToHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPHH, TUIACTUABL. [IporcxoxxaeHrne MUTOXOHAPUH U I1acTul. Buast
wiactua. HemeMOpaHHbIe OpraHoujbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTpP, LEHTPHOIH,
PECHUYKH, KI'yTUKU. DyHKIIUN OPraHOUA0B KIETKU. BritoueHus.

SAnpo — peryasTopHblif eHTp KieTku. CTpoeHue aapa: saepHas 000104ka, Kapuorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoncTpanuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. [lneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DJIEMEHTOB B  HEXKHUBOH  IPUPOLIE,
«Pacnipenenenrne XUMHUYECKUX 3JIEMEHTOB B )KUBOM IPUPOJIEN.

Tabmuubr u cxemsl: «llepuoanyeckass Tabnuua XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJb», «bruocunTes Oenka», «CTpoeHne Mosiekyinsl Oenkay, «CTtpoeHue GpepmeHTay,
«Hyxkneunossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapHuOTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpOeHue pacTUTENbHOM KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKOH KIETKN», «CTpOEHHUE sApa KIETKN», «YTIEBOABD, «JIMIHUIbI».

OO6opymoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJAOBaHUE Jis TPOBEICHUS HAOIIOACHUMH,
U3MEpEHUH, HKCIEPUMEHTOB, MHUKPOIIPENapaTbl PacTUTEIbHBIX, KUBOTHBIX U OaKTepHUaIbHbIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «M3yueHue KaTalUTHYECKOH aKTUBHOCTH (EPMEHTOB (Ha
MIpUMepe aMUIa3bl WK KaTajaasbl)».

JlaGopaTopHass pab6ota Ne 2. «M3ydeHue CTpOeHUs KJICTOK PACTCHHM, >KUBOTHBIX H
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHUE».

Tema 4. 7KusHeaesTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WIH MeTa0ONU3M. ACCUMWISIHS (TJIACTHYECKH OOMEH) U
TUCCUMIIALINS (PHEPreTHUECKUi 0OMEH) — JIBE CTOPOHBI €MHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B IOHUMaHUH MeTa00In3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIH U rereporpodHblid. Poiabs ¢pepMeHTOB B 0OMeHe
BELIECTB U [IPEBPALLEHUH SHEPTUU B KIIETKE.

®dortocunre3. CseroBas u TeMHOBas (Ha3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
D¢ dexTuBHOCTH poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A [T KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpesl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.



XeMocuHTe3. XEeMOCHHTE3Upylolue OakTepuu. 3HAUYCHHWE XEMOCHHTEe3a IS KU3HU Ha
3emue.

DHepretuyeckuii oOMeH B  KJeTke. PacuiernsieHue  BEIIECTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIETKE. DTallbl SHEpreTndeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KuciopogHoe OKHUCIEHHE, WIM KJIETOYHOE JbixaHue. OKHUCIUTEIbHOE
dhochopmmmpoBanue. DPHEKTUBHOCTH IHEPreTUIECKOrO 0OMEHa.

Peakuum wmatpuuyHoro cuHre3a. leHermueckas wunpopmammsa u JIHK. Peammzamus
reHeTudeckord mHpopmanuu B KieTKe. ['eHeTHMUeCKuil KOJ M €ro CBOWCTBA. TpaHCKpUTIIUA —
Matpuunblii cuate3 PHK. Tpancnsuus — Ouocunres 6enka. Jransl Tpancnsuuu. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Hexknerounsie hopmsl xku3an — BUpychl. Uctopus otkpbiTus Bupycos (/1. 1. IBanoBckwii).
Oco0eHHOCTH CTPOCHHS U KU3HEHHOTO IuKjia BUPYcOB. bakrepuodaru. bonesnu pacreHui,
JKUBOTHBIX U 4YEJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc ummynoaedunura yenoreka (BUY) —
Bo3Oyautens CIIMJla. OOpaTHast TpaHCKpWMIMS, peBepra3a W HHTerpasza. lIpodunakrtuka
pacmpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpauuu:

IToptpetsi: H. K. Konbiios, JI. 1. UBanoBckuii, K. A. Tumupszes.

Tabmuuer w  cxembl: «Tunel  mutanws», «Metabommzm»,  «MUTOXOHIPUSY,
«QHepretnueckuii oomen», «Xmopormiact», «Dotocunres», «Ctpoenune IHK», «Ctpoenune u
¢byHKIIMOHUpOBaHHEe TeHa», «CuHTe3 Oenka», «leHeTmueckwii kom», «Bupycsm,
«bakrepuodarn», «Ctpoenme u km3HeHHBIH 1K Bupyca CIIMJla, Oakrtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: Moaenu-anmiukamuu «Yapoenue JJHK u tpanckpunmms», «buocunres
oenka», «CTpoeHue KIeTku», Mojenb cTpykrypsl JJHK.

Tema 5. PazMHoOKeHHe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnetounslii 1MWK, WM KU3HEHHBI WK kieTkn. MHTepdaza m murto3. Ilpomecchr,
npoTekaromue B uHTEpdaze. Pemmukamus — peakmust marpuanoro cuarteza JJHK. Crpoenme
XpoMOcOM. XPOMOCOMHBIH HAO0Op — KapHOTHUIl. JIMIJTOMAHBIA M TaIUIOMAHBIA XPOMOCOMHBIC
HaOopel. Xpomatusl. [luTonornueckre OCHOBBI pa3sMHOXKEHUS U MHIWBHUIYaTbHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetku — Muto3. Craaun Mutosa. [lpoueccsl, mpoucxoasiue Ha pa3HbIX CTaIUsIX
MHTO3a. BHOJIOrHYeCKUil CMBICT MUTO3A.

[IporpamMmmupyemasi rubesnpb KIETKH — alornTo3.

@DopMBI pa3MHOKEHHSI OPraHU3MOB: OECTIONI0E U MOJI0OBOE. BUbl 6ecronoro pa3MHOKEHUS:
JIeJIeHUEe HaJBOE€, MOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE, BETETATHBHOE
pa3mHoxeHHe. VICKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €70 3HAYEHUE JJIS CEJIEKLUU.

[TomoBoe pa3zMHOXKEHUE, €T0 OTIHYHUS OT OECIOIOTO.

Meiios. Craguu wmeiosza. [Iporeccsl, mpoucxoasniue Ha cragusx menosa. [loBemeHue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca 1 3HaY€HUE MENH03a.

l'ametorenes — mporecc 00pa3oBaHMsI MOJOBLIX KIETOK Y KUBOTHBIX. [10JIOBBIC KEJIE3bI:
CEMEHHUKU U sM4HUKH. OOpa3oBaHHME W Pa3BUTHE IOJIOBBIX KJIETOK — rameT (CrepMaTo3ouj,
SMIIeKIeTKa) — crhepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHUS SHIEKICTOK U
cnepmaro3zonioB. OmnonorBopenue. [laprenorenes.

NuauBuayanibHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHATBFHOTO PA3BUTHS Yy TMO3BOHOYHBIX J>KMBOTHBIX: IPOOJIEHHE, TacTpyJsIus,
opranoreses. [loctamOpuonanbHOE pa3BuTHE. THIIBI TOCTIMOPUOHAIBHOTO PA3BUTHUS: TIPSIMOE,



HenpsiMoe (JIMYMHOYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOpBI, CHOCOOHBIE
BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacreHnii. OHTOre€He3 IBETKOBOIO PACTEHUS: CTPOEHUE CEMEHHU, CTaJuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabauupl u cxembl: «@OpMbI pa3MHOKEHUST OPraHU3MOBY, «/IBOMHOE OIJIOJJOTBOpEHUE Y
LIBETKOBBIX pacTeHUI», «BereraTuBHOE pa3MHOKEHNE pacTEHUI, «JleneHue KIeTku 0akTepuii»,
«CTpoeHHe MOJOBBIX KJIETOK», «CTpoeHue XpomMocoMbl», «Kierounslii nukim», «Perumkarnus
JTHK», «Muto3», «Meio3», «lIpsimoe n Henpsimoe pa3BuTHE», «I 'aMeToreHe3 y MiIeKOMUTAIIINUX
1 4enoBeKkay», «OCHOBHBIE CTAAUHN OHTOI'€HE3aY.

OO0opynoBaHue: MHUKPOCKOI, MHUKpompenaparsl «CrnepMaTo30uabl MIIEKOIHUTAOLIET0»,
«SlilexneTka MIEKONUTAIOIIEr0», «KapuoknHes3 B KJIETKaX KOpEIIKa JyKa», MarHUTHasi MOJEIIb-
anmunkanus «Jlenenne kinetkuy», moaens JJHK, mogens metadasnoit XxpoMocoMBI.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «HabmiogeHnne MuTO3a B KJIeTKaxX KOHUYMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKPOIIPENIapaTaxy.

JlaGopatopHass pabora Ne 4. «/3ydeHHe CTpOEHMs IOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieicTBEeHHOCTh U H3MEHYHBOCTH OPraHM3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pasBuTus reHeTHMkd. Ponb mutonoruu u
SMOPHOJIOTHH B CTAHOBJICHHH T€HETUKU. BKJIal pOCCUICKIX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeToabl TeHEeTUKH (TMOpUAONIOrMYECKHH, LHUTON€HETUYECKUH, MOJIEKYJISIPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKNE MTOHATHS. | 'eHeTHUecKkass CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HACJICNOBAaHUSA  IIPU3HAKOB,  yCTaHOBIEHHble [.  MeHnenem.
MonorubpuaHoe ckpelmuBaHie. 3aKoH eIMHO-00pa3usi THOpUI0B epBoro nokojaeHus. IIpasuio
JOMMHHUPOBAaHMS. 3aKOH pacllelUIeHus] MpU3HaKoB. l'mmore3a uuctorhl ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JuruOpunHoe  CKpeulMBaHMWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreneTnueckue OCHOBBI AMIMOPHIHOIO CKpEIMBaHMs. AHAIU3UPYIOIIEe CKpElUBaHUE.
Hcnonb30BaHue aHATU3UPYIOLIET0 CKPEIMBAHUS ISl ONPE/IETICHUsI TEHOTUIIA OCOOH.

CuennenHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana 1o CLEIUIEHHOMY
HacJeI0BaHUIO TeHOB. HapymeHnue cuenieHus reHoB B pe3ysbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIECACTBEHHOCTH. | €HETHYECKHE KapThI.

I'eneTnka nosa. XpoMOCOMHOE OIpeeneHre moyia. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omMorameTHele M rereporaMeTHble opraHusMmbl. HacienoBaHue NpHU3HAKOB, CLEIJICHHBIX C
IIOJIOM.

N3menunBOCTh. Bribl ”3MEHUNBOCTHU: HEHACIIEICTBEHHAs U HaciaeACTBEHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW W3MEHUMBOCTU. XapaKTepUCTUKAa MOAM(PUKALMOHHOM H3MEHUYMBOCTH.
BapuannoHHbIN psan v BapuanuoHHas kpusas. HopMa peakuuum npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKALIMIOHHON U3MEHUYUBOCTH.

HacnenctBenHasi, Wiy T€HOTUIIMYECKAs, ©3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTb.
Meiio3 © TmOJIOBOM TpoIlecC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTarmoHHas
n3MeH4YuBOCTh. Kinaccudukauus Myranuil: reHHble, XpOMOCOMHbIE, IeHOMHble. Yactora u
NPUYMHBI MyTaluid. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACJIEICTBEHHOM
n3menunBocty H. 1. BaBunosa.



BHesnepHas HacneqCTBEHHOCTh M U3MEHUYHUBOCTD.

I'eneruka uyenoBeka. Kapuorun dyenoBexka. OCHOBHBIE METOAbl T'€HETUKH 4YEJIOBEKA:
reHeaJIoTHYeCKui, OJIM3HELOBbIM, IUTOreHETUYECKUH, OMOXUMHYECKHM, MOJEKYISIpHO-
reHeTuueckuid. COBpPEMEHHOE OIIPE/IEJICHUE TIEHOTHIIA: II0JIHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTHIHPOBaHUE, B TOM umcie ¢ nomoinbio [1[P-anammza. HacnencrBennsie 3aboneBaHus
YyelloBeKa: TeHHble Ooyie3HH, OOJIE3HH ¢ HACIHEACTBEHHON MPepacloiokKeHHOCTHIO,
XpoMOocOoMHBIe Oojie3Hu. CoMaTHUecKne MU TeHepaTuBHbIe MyTanuu. CTBOJOBBIE KIETKH.
[Ipunuumner 370poBoro o6pasa KU3HU, TUArHOCTUKH, MPOPUIAKTUKA U JIEUYEHHUS] T€HETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBaHUE. 3HAUYC€HHWE MEIUIMHCKONW Te€HETHKU B
MPEIOTBPAILICHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdemoHcTpanuu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuuel u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHME M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro I[MTOr€HETUYeCKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«duruOpunnoe ckpeumBanuey, «lLluTonornyeckue OCHOBBI AUTHOPUIIHOTO CKPEIIMBAHUS,
«Meiio3», «B3anmoneiicTBue alieNbHbIX TEHOBY, «I eHeTnYecKkre KapThl pAaCTEHUH, )KUBOTHBIX U
yesoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUA, CLEIUIEHHOTO C II0JIOMY,
«Kapuotunsl YenoBeKa M JKUBOTHBIX», «Bumbl wu3mMeHuuBOCTHY, «MoauduxkanmoHHas
W3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpynn KpoBu», «MyTarioHHas
U3MEHUYUBOCTbHY.

Ob6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpeuiuBanue», «HemomHoe
JOMUHHUpOBaHUE», «J/lurnbpumaHoe ckpeunmBanue», «llepekpéct XpomMocom», MHKpPOCKOI HU
Mukponpemnapar «Jpo3oduna» (Hopma, Mmyranuu (HOpMBI KPBUILEB U OKPACKH Tela), repoapuii
«I"opox MoceBHON».

JlabopaTopHble M NpakTHYeCKHe PadOThI:

Jlaboparopuas pabota Ne 5. «M3yueHne pe3yabTaTOB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UITBI HA TOTOBBIX MUKPOIpENapaTax».

JlaGopatopHnas pabota Ne 6. «M3yueHne MoauPUKAIIMOHHON U3MEHYMBOCTH, IOCTPOCHHE
BapHaIlMOHHOIO psA/ia U BAPUALIMOHHOU KPUBOW».

Jlabopatoprnass pabora Ne 7. «AnHamuz wyTtanmmii y Jpo3oduiabl Ha TOTOBBIX
MHUKpOIpenaparax».

[Ipaktruueckas padora Ne 2. «CocTaBlIeHHE U aHAJIN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekiusi Kak Hayka U Tpolecc. 3apokIeHne CeNeKIUu U noMectukamnus. Yuenne H. U.
BaBunoBa 0 MLEHTpax MNPOUCXOXKICHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJbl CENeKIUU. MaccoBblii U MHAMBUAYAJIbHBI OTOOPHI B CEIEKLUU
pacTeHui u )KUBOTHBIX. OIleHKa SKCTepbepa. biIM3KopoACTBEHHOE CKpelluBaHHe — UHOPUAMHI.
UYucras nmuaust. CKpelmnBaHUe YUCTHIX JTUHUN. [ eTeposuc, unu rubpunnas cuia. Heponcteennoe

ckpemuBanue — ayropuauHr. OtpanénHas rubpuguzauus u e€ ycnexu. MckyccTBeHHBII
MyTareHe3 M IMOJIYYEHUE TMOJUIUIONAOB. JIOCTHMKEHUS CEJNEKUMH pACTeHUM, XUBOTHBIX U
MUKPOOPTAHU3MOB.

brnortexHomorus Kak oOTpacib NPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3JaHUsA
pexomOunantHoi JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepus. Kietounsle
KyJlbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUe pacTeHuil. KiioHnpoBaHue BBICOKONPOIYKTUBHBIX



CEJIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHE M OdTHYeckue mnpodimemer. MO —
TEHETUYECKU MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHos.

Tabmumpl u cxembl: kapTa «lIeHTpbl TPOUCXOXKIECHHS W MHOT000pa3us KyJIbTYpPHBIX
pacrenuit», «Ilopoabl JoManIHUX >KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHul», «OTnanéHHas
rubpuamsanusy, «Paborel akamemmka M. @. UWBanoBay, «[lomumnongus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynmbTypsl UM KIOHUpOBaHHE», «KOHCTpyHMpOBaHHE W TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyJsSKH TUIOZOB M KOPHETUIONOB NUKHX (OPM U KYyIBTYPHBIX COPTOB
pacrenuii, repoapuit «CellbCKOX03SICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U NpaKTHYecKHe padoThI:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTHIKCHUSI CEJICKIIMHW PACTeHUN M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN Yy4acTOK, B TEIUIMYHOE
X03SIUCTBO, Ta00OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA IIPOI'PAMMELBI 110 BUOJIOTHMA HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHUS
00y4JaromyMUCsS IPOTPaMM CPEHEro o0Iero oopa3oBaHys: JINYHOCTHBIM, METAIPEIMETHBIM H
TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JIMYHOCTHBIX pE€3yJbTaTOB OCBOCHHS NpeaMera «bHoJIorus» BbIIEIEHbI
CJICAYIOIIME COCTABIISIONIME: OCO3HAaHUE OOYYaIOUMMHUCA  POCCHUUCKOM  Tpa)kaaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH W CaMOOIPEEIICHHUIO,
HaJIWM4Me MOTHUBAIMM K OOYUYEHUIO OWOJIOTHH, IIeJICHANIPABICHHOE pa3BUTHE BHYTPECHHHX
yOEXKIeHU JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPATUIUN PA3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTD M CIIOCOOHOCTH 00YUYaIOIINXCS PYKOBOJCTBOBATHCS B CBOSH
JESTEIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMH, MPUCYIIUMH CHCTEME OHOJIOTHYECKOTO
00pa3oBaHusl, HAJTMYHUE YKOJIOTHIECKOTO MTPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH 1IEJH U CTPOUTH
JKM3HCHHBIC TIJIaHbI.

JluuHOCTHBIE pE3yNbTaThl OCBOCHUS IpeameTa «bHONIOrus» JOCTUTalOTCs B €IMHCTBE
y4eOHON M BOCTHUTATEIBHOU JEATETLHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMU POCCHUHCKUMH
COIIMOKYJIbTYPHBIMU, UICTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHATHIMU B
oOmmIecTBe TpaBWJIAaMHU W HOPMaMHd TOBEACHHS M CIOCOOCTBYIOT TpOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAHMUSI U CaMOPA3BUTHUS, Pa3BUTUSI BHYTPEHHEH MO3UIUHM JUYHOCTH, MATPUOTHU3MA,
YBaXEHUSI K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyAa M CTapllieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUsI, OEpeKHOr0  OTHONICHUS K  KYJbTYPHOMY  HACIEOUI0 W TPaJAHUIHAM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit denepanniu, NpUpoJie U OKpYKaroliei cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeameTa «bHoIorus» JOMKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPUEHTALUW, IO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  0O0IIecTBa,
paclIMpeHne KU3HEHHOTO OMbITa M ONbITa ACATEIBHOCTH B IMPOLIECCE peaanu3ali OCHOBHBIX
HaIpaBJI€HUH BOCIIUTATEIbHOM J1€ATEIbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM TO3UIIMM  OOYYarOIIETocs KakK aKTHBHOTO |
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBAXKEHHME 3aKOHA U
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NEATEIHHOCTHU MPU CO3[IaHUU YIEOHBIX MPOCKTOB,
penieHnr yueOHbIX 1 TT03HABATEIIbHBIX 33714, BHITOJTHEHUH OMOJIOTHYECKHUX AKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO0 OTHOIICHHIO K SBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €&;

YMEHHE YYWUTHIBATh B CBOMX JCHCTBUAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C pa3HBIMH yYOEKICHUAMHU, KyIbTYPHBIMU [IEHHOCTSMU U COLUATBHBIM
MOJIOXKCHHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TIIPOILIECCE COBMECTHOTO BBINIOJHEHUSI Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIEOBATENbCKUX 3a/lay, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHMIO
OIIIOHEHTOB IPU OOCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COAEPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUMCKOHN IpaykAaHCKONW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoamMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHHE K IIPUPOJAHOMY HACIIEANIO U TAMATHUKAM IPUPO/IbL, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CHOCOOHOCTh OLICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHHUE U Pa3BUTHE OMOJIOTHH,
MOHMMaHMsI 3HA4YeHHs OHMOJIOTMM B IO3HAHMM 3aKOHOB NPUPOABI, B JKH3HM 4YellOBeKa W
COBPEMEHHOI'0 00I11eCTBA;

uzeiHas yoexAEHHOCTb, TOTOBHOCTh K CIIyXEHHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HaHME AYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO IOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHNE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POIMUTENSIM, CO3/JaHUIO CEMbH HA OCHOBE OCO3HAHHOI'O
MIPUHSTHS LIEHHOCTEW CEMENHON KU3HU B COOTBETCTBUHU € TpaJuLMsAMuU HapoaoB Poccun;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

3CTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYAs ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOpYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE AMOLIMOHAIBHOTO BO3AEHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@)KEHUIO B Pa3HBIX BUAAX HCKYCCTBAa, CTPEMJIEHHUE NPOSBIATH
KauecTBa TBOPUYECKOU JTMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMUPOBAHMA  KYJbTYPbl 310POBbS H
3MOILMOHAJILHOIO 0J1Ar0NoJy4Yus:

MMOHMMaHKE U pealn3anus 310poBoro u 0e3omacHoro odpasa *Hu3HH (340POBOE MUTAHHUE,
COOI0/IEHNE TUTMEHNUYECKUX MPaBW U HOPM, COaJIaHCUPOBAHHBIA PEXXUM 3aHATUH U OTABIXA,
perynasipHass (u3MuUecKas AaKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHHUSI K COOCTBEHHOMY (PM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWe LEHHOCTH NPaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€3011aCHOTO
MIOBE/ICHUS B CUTYallUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE MOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTpPEOJIEHUS alKoroJis,
HapKOTHKOB, KypeHHS);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPY/ly, OCO3HaHHE IECHHOCTH MacTepPCTBa, TPYIOI00HE;

TOTOBHOCTb K aKTUBHOM JESITEIIBHOCTH TEXHOJIOITMUECKON U COLIMAJIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO J€ATEIbHOCTD;

UHTEpEeC K Pa3jInYHbIM cdepaM Npo(ecCHOHANBHON JeATEIbHOCTH, YMEHHUE COBEPIIATh
0CO3HaHHBIHM BbIOOp Oynyieit npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBL;



TOTOBHOCTb M CHOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPA30BAaHUIO HAa MPOTSHKEHUHM BCEH
KHU3HU;

7) IKOJIOrHYECKOr0 BOCTIMTAHUSA:

HKOJIOTUYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBaHMUS;

MIOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJbTYpbl: INPUOOPETEHHE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN AJI OKPY>KaOIEl Cpeibl;

OCO3HaHHUeE IN00aJIbHOr0 XapaKTepa dKOJOrMUeCKUX Mpo0JieM U MMyTeH UX perieHus;

CHOCOOHOCTh HMCIIOJIb30BaTh MPUOOpeTaeMble IPU U3YYECHUHU OMOJIOTUU 3HAHUSI U YMEHUS
IPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOINOIB30BaHUEM (COONIIOCHHE
IIpaBWJI IIOBEJIEHUS B NPUPOJE, HAIPABICHHBIX HA COXPAHEHHE DPAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, 3KOCUCTEM, Onocdepsl);

AaKTUBHOE HENpPUATHE JEHCTBUM, NPUHOCSIIMX BpeJ OKpY)Kalolled MPUPOAHON cpene,
YMEHHUE MPOTHO3UPOBATh HEOIATONPHUITHBIE HKOJOTHUECKUE MOCIENCTBUS MPEeIIPUHIUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJM4Yue Pa3BUTOrO HKOJIOIMUECKOIO MBIIUIEHUS, SKOJOTHYECKOM KyJIbTYpbI, OIbITa
JEATENBHOCTH  DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATBCS HMHU B
[I03HABATECIbHOW, KOMMYHUKATHUBHOM M COLMAJIBbHOM IPAaKTUKE, NOTOBHOCTU K YYacTUIO B
MIPAKTHYECKON EATEIbHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAaykM U OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JAMalore KyjiabTyp,
CHOCOOCTBYIOIIETO0 OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOICHCTBUS
MEXY JIFOIbMHU U TIO3HAHMS MUPA;

MOHMMAaHHe CHenuUKH OUOJOTMM KaK HAyKH, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILIUIEHHUS, CO3/1aHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpY:KaroleM
MUpE Kak O €IUHCTBE IMPUPOJbI, 4YeJIOBEKa M oOllecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yO0eKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU I COBPEMEHHOW LMBHWIM3ALMU: 00eCHeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTh pecypcHble poOIeMbl Pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA M3 TII00ATBHBIX
9KOJIOTUYECKUX IPoOIeM U 00ecreyeHus Iepexo1a K yCTONYUBOMY pa3BUTHIO, PALMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYE€HUU OMOJIOTMYECKUX 3HAHUM B LEISX MOBBIIIEHUS 00IIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTH ()YyHKIIMOHAJIBbHOU
IpaMOTHOCTH 00ydaroumxcs, GopMupyemMoi npu U3y4eHuu ONOJIOTHH;

MMOHMMAHHME CYIIHOCTH METO/OB II03HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHaluu3a M OOBSICHEHHs SBJICHUMN
OKpYKAaIOIIeT0 MHpa M TPOUCXOISAIIMX B HEM H3MEHEHHH, YMEHHE JeiaTb 0OOCHOBaHHBIC
3aKJIIOYEHHUsT HAa OCHOBE HAy4HbIX (DAKTOB M MMEIOLIMXCS JaHHBIX C LEJIbI0 IOJTY4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui pElICHUs
po0JIeM B pealibHbIX KHU3HEHHBIX CUTYyalUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEATENBHOCTH, TOTOBHOCTh OCYILECTBIATH MPOEKTHYIO U
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh MHANBUAYATIbHO U B TPYIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEphIBHOMY O00pa3oBaHHI0O M CcaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWUH 10 OWOJIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSAMH.

METAIIPEJMETHBIE PE3YJIbTATbHI

MeTtanpeamMeTHble pe3ylbTaThl OCBOEHHUSI ydeOHOro mpeamera «buomorus» BKIOYAIOT:
3HaUUMBIC JUISI  (POPMHPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXIUCHIUTUTMHAPHBIC
(MexTpeIMeTHBIE) O0IIIEHAYYHBIC TIOHSTHS, OTPAYKAIOIINE [IETOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crienn(UKy METO/I0B MO3HAHUSA, UCTIONIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs,
SIBJICHUE, MPOIIECC, CUCTeMa, HAaydHbIH (akT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, HCCleoBaHUe, HaOIIOJeHNe, W3MEpPEHUe, SKCIEPUMEHT U JAPYTuX), YHHUBEpCaJIbHbIE
yueOHbIe JeHCTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETyISITHBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanue (HyHKIIMOHATBFHON TPAMOTHOCTH U COLIMAIILHOW KOMIIETEHIIMU OO0 Yy4YaroIIuXcs,
CIIOCOOHOCTH oOyyarouxcs WCII0JIb30BATh OCBOCHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAIbHbIE Y4eOHbIe ICHCTBUS B IMO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl CPEIHEro o0IIero oOpa3oBaHUs
JOJIKHBI OTpaXkaTh:

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMU NMO3HABATEJIbHBIMYU 1€CTBUAMM:

1) 6a3oBbIe JOrHYeCKHE JTeHCTBHS:

CaMOCTOSITENIbHO (OPMYIMPOBATh MU aAKTYaJIU3UpPOBATH MPOOIEMy, paccMaTpUBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOSHUH 3HAHHI MPUEMBI IOTHYECKOT'O MBIIIUICHUS (aHAJIN3a, CHHTE3a,
CpaBHCHHS, KIACCU(PUKAIUU, OOOOIICHUS), PACKPHIBATH CMBICT OHOJIOTHYCCKUX TTOHSATHH
(BBLOEISATH UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU IOHSATUSIMU);

ONpENEeNATh LETu JeATEeIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUU HUX JOCTHIKEHMUS,
COOTHOCHUTH PE3YJIbTATHI ICITEIHHOCTU C TTOCTABICHHBIMHU IIECIISIMH;

WCIIOJIb30BaTh OMOJIOTHMYECKHE TOHITHS sl OObsICHEHHS (DaKTOB M SIBICHUN KHUBOU
MIPUPOIbI;

CTPOUTD JIOTHUECKUE PACCYXKACHUS (MHIYKTUBHbBIE, IeTYKTUBHBIE, TI0 aHAJIOTUH ), BHISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEYHsI B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBHIBOJABI U
3aKJII0YEHHS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEICTBA JUISl MPEICTABICHUS CYIIECTBEHHBIX CBS3€U U
OTHOIICHUN B M3y4aeMBIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3sHOro poja,
BBISIBIICHHBIX B Pa3JIMUHBIX HH(POPMAIIMOHHBIX UCTOYHHUKAX;

paspabaTbIBaTh IUIAH peUICHHs MPOOJIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUAIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIETISIM,
OLICHUBATh PUCKHU MOCIEICTBUI IESITEIIBHOCTH;

KOOPJAMHHUPOBATh U BBINOJHATH PabOTy B YCIOBUSX pEAJbHOTO, BUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE el CTBHUS:



BIIAJICTh HaBBIKAMH y4EOHO-MCCIIEIOBATENLCKON M MPOEKTHOM AESITeNbHOCTH, HaBBIKAMHU
paspenieHust mpoodJieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaAMOCTOSITEIIEHOMY ITOMCKY METOJIOB
pelIeHMs MPaKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCIIONIb30BaTh PA3JIMYHbIC BHUIABI ACATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHCHHUIO B YUEOHBIX CHUTYAIUSIX, B TOM YHCJC TIPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
TTOHSTHSIMH W METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTCIbHOW IEATCIBLHOCTH W
KU3HEHHBIX CUTYAIHSIX;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJ M3HpOBATh 3ajady, BBIIBUTATH
TUMOTE3y €€ pelIeHus, HAXOIUTh ApTYMEHTBI IJIs I0Ka3aTeNbCTBA CBOUX YTBEPKICHUI, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHHUS;

aHAJIM3UPOBATH MOJYYCHHBIC B XOJI€ PEIICHUS 3a/1a4H PE3yJIbTaThl, KPUTHUECKU OI[CHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISAITh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB U CIOCOOOB JCHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TICPEHOCHTH 3HAHWS B  T[O3HABATEIBHYID W  MPAKTHYCCKYIO  0O0JacTH
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJCH, MNpEIJIaraTh OPUTHHAIBHBIC TOAXOIbI W PEUICHUS, CTABUThH
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUSI.

3) pa6ora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHMOpMAIUH (TEKCTe Y4eOHOTrOo MocoOws,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHUECKUX CIOBApsIX U CIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B HWHTEpHeTE), aHAIM3HPOBATh WH(POPMAIMIO PA3IMYHBIX BHUIOB H (HopM
MPEJCTABICHHS, KPUTUYCCKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEIIPOTHBOPECYHBOCTD;

(dhopMynupoBaTh 3ampoChl W TMPHUMEHITH pa3IUYHbIE METOABl MPH IOUCKE U OTOOpe
OMOJIOTHYECKOW HH(POPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT WCHOIB30BaHUS HH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOTH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpaTh ONTHUMANbHYIO (OpPMY TMPEJACTABICHUS OHWOIOTHIECKOM
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
nHpOpMaIMEH: TPUMEHITh XUMHYECKHE, (PU3MUECKUE M MAaTeMaTHYCCKUE 3HAKH M CHUMBOJIBI,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEoOpa3oBBIBATE 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATJISTHOCTH,

BJa/IeTh HAaBBIKAMHU pACMO3HaBaHUS U 3amUThl HUHOpManmu, WHHOPMALUOHHON
0€30MaCHOCTH JTUIHOCTH.

OByaeHNe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU 1€ CTBUSIMH:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTHBHO y4aCTBOBATH B JIMAJIOTE
WIH JIUCKYCCHHU TIO CYIIECTBY OOCYXKTaeMOW TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXKJCHHSI OTHOCHTENFHO BBIMOJTHEHHUS TpeIaraeMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHI IPYrUX YIACTHUKOB JIHATIOTA WA JUCKYCCHN);



pacrno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOILIEHHS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, PEATNIOCHUIOK BOBHUKHOBEHHUSI KOH(PIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(DIUKTH 1
BECTH IEPErOBOPHI;

BJAJIETh PA3IUYHBIMH CIOCOOAMH OOINEHHUS W B3aMMOACUCTBHS, NMOHUMATh HAMEPEHUS
JIPYTUX JIIOJIEH, IPOSBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECEeTHUKY U B KOPPEKTHOM (opme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaJbHOH pabOThI MpHU
penieHnr OMOJIOTMYeCKO MpobIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(opM B3aUMOZEHCTBUS MPH peIlIeHUH y4eOHO 3a1aun;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX ACHCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

IIPUHMMATh LEJIM COBMECTHOM JESTEIBHOCTH, OPIaHU30BBIBATH M KOOPJIWHUPOBATH
JEUCTBHS 10 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH ACHCTBUMN, pACIIPENEIISTh POJIU C YIETOM MHEHUN
YYaCTHUKOB, 00CYXaTh Pe3yabTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKAOI0 YYaCTHHKA KOMaHJbl B OOLIMI pe3yibTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE INPOEKTHI, OLCHUBATh WIEH C TMO3MIMHA HOBHM3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B PA3NIMYHBIX CUTYalIUAX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepCAJIbHBIMHU PeryJ/JIsiTHBHBIMY /ICHCTBUSIMU

1) camoopranu3anms:

UCIOJIb30BaTh OMOJOTMUECKUE 3HAHUS [UIS BBIABICHHS NPOOJIEM W HX pELIeHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHX 3HAHHM 1EI€BbIE U CMBICTIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh [O3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh H (OPMYITHPOBATH COOCTBEHHBIC 33/Jlaud B OOPa30BATEILHOW JIEATEIHHOCTH H
KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIlHIM;

pacupATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JIe1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHHUIO MIMPOKOH IPYIUIIMU B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTUBBI B JESTEIBbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;



BJIaJI€Th HABBIKAMHU TO3HABATENbHON pedIIeKCUN KaK OCO3HAHUS COBEpIIAEMBIX AeHCTBUI
Y MBICIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCTIOIH30BATh MPUEMBI pEIICKCHH
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYI'UX IPU aHAJIU3€ PE3YJIBTATOB AEATEIBHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMINOKY;

pa3BHUBaTh CIIOCOOHOCTH NOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no Ouosiornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue sl yaeOHoro mpeamera «buonorus» HaydHbIC 3HAHHS, YMEHUS U
crocoObl JEHCTBUH MO OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3OBaHUIO 3HAHWMA, BUJIbBI
JeSITETFHOCTH TIO TTOJYYSHHI0O HOBOTO 3HAHUS W NMPUMEHEHUWIO 3HAHWH B Pa3IMYHBIX Y4eOHBIX
CUTYaIIHsX, @ TAK)KE B PEATbHBIX JKU3HECHHBIX CHUTYallUsX, CBI3aHHBIX ¢ OMosorueii. B mporpamme
IIPEIMETHBIEC PE3YJIbTAThl MPEACTABICHBI 10 r0JjaM 00yUeHHS.

[IpeameTHBIC Pe3yabTATH OCBOEHHUS yueOHOTO npeamMeTa «buomnorusy ¢ 10 knacce nOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHWI O MECT€ M POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHUHBI MHpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
onosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa JUIsl pEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKphIBaTh COJIEPKAHHE OMOIOTMYSCKHX TEPMHHOB M MOHATUHN: KU3HB, KJICTKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MTpeBpallleHUue YHEPTUH ), TOME0CTa3 (CaMOperyJIsiys),
YPOBHEBasi  OpraHU3alysl  JKUBBIX  CHUCTEM,  CaMOBOCIIPOHU3BEACHHE  (PEMpPOIYKIHS),
HACJICZICTBEHHOCTh, U3MEHYHBOCTbD, POCT U Pa3BHUTHE;

yMEHHUE H3jaraTb OWOJOTHMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LIEHTpaJbHasl JIOTMa MOJICKYJsipHOW Owmomoruu), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (0 HeHTpax MHOrooOpa3us M MPOUCXOKACHUS KyIbTYpHbIX pacTeHuil H. 1.
Basuiiosa), onpenesnsiTe TpaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHHWS B OMOJIOTMHW: HAOIIOJICHHE M OIMCAHUE
KHMBBIX CHCTEM, IIPOLIECCOB M SIBICHHWH, OpraHu3alus M TMPOBEJICHHE OHOJIOrMYECKOTO
OKCMEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIy HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHCHHE TOJYYCHHBIX pPE3yJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX ITOHITHH,
TEOPHii U 3aKOHOB, YMEHHUE JIeTIaTh BHIBOABI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCIATh CYINIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
MpeBpaIleHus] PHEPTUU B KIIETKE, (POTOCHHTE3a, TIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHUS, Pa3MHOKCHUS, MHIUBHIYaIbHOTO Pa3BUTHUS
opranusma (OHTOTeHe3);

YMEHHUE TPUMEHSITH MOJIyYeHHBIE 3HAHUS JJII OOBSICHEHHS! OMOJIOTMYECKHX MPOIECCOB U
SIBIICHHUU, JIJISI IPUHSTHS TPAKTUYCCKUX PEIICHUH B OBCETHEBHOW KHU3HHU C TIEITBI0 00CCTICUSHHSI
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JIIOJEH, COOMIONEHUs] HOPM



IPaMOTHOTO TOBEJIEHUS] B OKpYKAIOLIeW MNPUPOIHONW cpele, MOHMMaHHEe HEOOXOIMMOCTH
WCTIOJIB30BAHUS JOCTIKCHUH COBPEMEHHOW OMOJOTMM M OMOTEXHOJIOTHUH JJIsl pallMOHAIBLHOTO
IIPUPOJIOIIOJIB30BaHMS;

YMEHHUE pelaTh 3JIEMEHTApHbIC TI'E€HETHYECKHE 33aJayd Ha MOHO- W JAUTHOpHIHOE
CKpEIIMBAaHKE, CIICTUICHHOE HACIIE0OBAaHHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKpPEIINBAHUS
JUI IpeACcKa3aHKsl Haclle0BaHUs IPU3HAKOB Y OPraHNU3MOB;

YMEHHUE BBIOIHATH JaOOpaTOpPHBIE M MPaKTHUYECKUEe paboOThl, COONIONATh MpaBHiia TpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBAThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOIMYECKOTrO
COJICpKaHMS, BKJIIOYAIOLIYIO TCEBJOHAYYHbIE 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBoil MH(OpMaIUK, HayYHO-TIONYJISIPHbIE MaTepUabl), STHYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HMH(QOPMALIMI0O W3 HECKOIbKMX HCTOYHHUKOB, TIPAMOTHO HCIOJb30BaTh
MOHATUIHBIN anmapaTt OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmunorexa IHOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cCHCTEMBI M KX OpraHU3aLHs 1 bubmmorexa [OK
p I https://m.edso0.ru/7f41c292
. bubnuotexa [JOK
3 XVWMHUYECKUHN COCTaB U CTPOEHHUE KIIETKH 8 1 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 IKH3HEEATEILHOCTS KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHoxeHMe 1 HHAUMBUAYaTbHOE PA3BUTHE 5 1 bubnunorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexnuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
8 Pesepsroe Bpems ! https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4
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HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3yUYeHus: o0pa3oBaTebHbIE
padoTsI padoThbI
pecypchbl
Bbub6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
02.09.2023 https://m.edso0.ru/863e632a
MeTtoab! mo3HaHu JKUBOU
npuposl. [Ipaktuueckas padora
2 Nlt3 lp«IJ/lICHOJII;3OBaHI/Ie aer)quHx 1 0.5 bubmmorexa [JOK
] P ' 09.09.2023 | https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTMYECKUX O0OBEKTOBY
3 Buonoruyeckue cCUCTEMEI, 1 bub6mmoreka [IOK
MIPOIIECCHI U UX U3YyUCHHE 16.09.2023 | https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KieTku. Boaa 1 but6mmoreka [IOK
Y MUHEPAJIbHbBIE COJIU 23.09.2023 | https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b . 1
eaticit. COCTAB i CTPOCHHE GeTkoB 30.09.2023 | https://m.edso0.ru/863e6b72
but6mmoreka [IOK
. 1
6 Yraesoast. Jlummaz: 07.10.2023 | https://m.edso0.ru/863e6870
depMeHTBI — OUOIOTHYECKUE
7 KaranuzaTtopsl. JJabopaTtopHas 1 05 bu6mmoreka [JOK
pa6ora Ne 1 «3yuenue ' 14.10.2023 | https://m.eds00.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTHU
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dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTH KaTasasbl)»

but6mmoreka [IOK
8 Hywrentiosbie knenotet. ATO 21.10.2023 | https://m.edsoo.ru/863e6d5¢c
9 HcTopus u MeToab! N3ydeHus bu6nuorexa LIOK
kietku. Knerounas teopust 28.10.2023 | https://m.edsoo.ru/863e6e88
10 Krnertka kak 1enoctHas xuBas
cucrema 11.11.2023
CTpoeHue 3yKapuoTHIECKOM
kietku. Jlaboparopnas padora No
2 «3yueHue cTpoeHus! KIETOK bubmmorexa [LIOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 18.11.2023 )
OaKkTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTMCAHUE)»
but6mmoreka [IOK
12 OBMEH BeIeCTS Hilk METaCOH3M 25.11.2023 | https://m.edso0o.ru/863e766¢
bu6moreka [IOK
13 Potocinres. XemocHires 02.12.2023 | https://m.edsoo.ru/863e7c98
. but6mmoreka [IOK
14 dHmepreriieckiit oomen 09.12.2023 | https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue kieTku. MuTo3.
15 JlabopaTtopnast pabota Ne 3 05 bu6mmoreka [IOK
«Habmronenne MuTo3a B KJIIETKAX 16.12.2023 | https://m.edsoo.ru/863e7dc4

KOHYMKA KOPCIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpCIIapaTax»
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Buocunres Oenka. Peakuusa

bu6moreka [IOK

16
MaTpPUYHOTO CHHTE3a 23.12.2023 | https://m.edso0.ru/863e796e
but6mmoreka [IOK
17 Tpanciiis — OHOCHHTE3 Gennka 30.12.2023 | https://m.edsoo.ru/863e796e
18 Hexknerounsie popMbI )KU3HU — bu6nmoreka [IOK
BUPYCHI 13.01.2024 | https://m.edso0.ru/863e7540
bub6moreka [IOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB 20.01.2024 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubmuoreka [JOK
20 Meiios 27.01.2024 | https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII0/I0TBOPEHHE.
21 JlaGopatopHas pabota Ne 4 05 bubmmorexa [IOK
«M3ydeHne cTpoeHUs MOJIOBBIX ' 03.02.2024 | https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
29 NuauBuayanbHOE pa3BUTHE bubmuoreka [JOK
OpraHU3MOB 10.02.2024 | https://m.edsoo.ru/863e8436
I'enetnika — Hayka o
23 HacJe CTBeHHOCYTKH " bubmmorexa [IOK
A 17.02.2024 | https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJICTOBAHUS
24 pHU3HAKOB. MOHOTHOpHUIHOE bubamorexa [JOK
P ' pra 24.02.2024 | https://m.edso0.ru/863e8878
CKpEIIMBAaHHE
0 o€ CKpe aHue.
5| oo BitSorera LIOK
02.03.2024 | https://m.edsoo.ru/863e89a4

HacCJICOOBaHUs IIPU3HAKOB
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CuernieHHOE HaclIeJ0BaHHUE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3y4yenue pe3ynbTaToB

but6mmoreka [IOK

26 MOHOTHOPUIHOTO U TUTHOPUIHOTO 05 09.03.2024 | https://m.edso0.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MHUKPOTIpEIIapaTax
97 I'eneruka nmona. HacnenoBanue bubmuorexa [JOK
MPU3HAKOB, CIIETNIEHHBIX C IOJIOM 16.03.2024 | https://m.eds00.ru/863e8c60
M3MeHYHBOCTS.
HenacnencrtBeHHass K3AMEHYHBOCTD.
JlabopaTopHnas padota Ne 6.
28 Nzydenne MmoauduKaimoHHOM 0.5 bubmmorexa [OK
23.03.2024 | https://m.edsoo.ru/863e8efe
W3MEHYUBOCTHU, TIOCTPOCHUE
BapHAIIMOHHOTO psiia U
BApUAIMOHHON KPUBOW»
HacnenctBeHHast ©3MEHUMBOCTb.
29 JlaboparopHuas pabota Ne 7. 05 bu6muoreka [IOK
«AHanmu3 MyTanui y 1po30Qhuist 06.04.2024 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIpEIapaTax»
30 I'eneTuka yemoBeka bubmorexa [IOK
13.04.2024 | https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O600111€HHE TT0
31 teMme «HaciaeqcTBEHHOCTD U 90.04.2024
U3MEHYMBOCTH OPTAaHU3MOB)Y
32 Cernekius Kak HayKa M TIPOIECce Enbmiorexa HOK
27.04.2024 | https://m.edsoo0.ru/863e9214
33 Metoasl U JOCTHKESHUS CEIIEKITHHI bubmuoreka [JOK
PACTCHHI M KUBOTHBIX 04.05.2024 | https://m.eds00.ru/863e9214
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34 buoTrexHoorus Kak oTpacib 1 bu6nmoreka [IOK
MIPOU3BOICTBA 11.05.2024 @ https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

benses /1. ., Apmvmmm I'. M., Ky3zuenosa JI. H. u np. / [Toxg pen. bensesa /1. .,
Jpivmmma I'. M.

buonorus. 10 knacc. ba3oBbiil ypoBEHb.

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuiit A.I'. buonorus. bonbiioi
CIIPaBOYHUK JIJIs IIKOJLHUKOB U MOCTYMNAIOIIKX B BY3bl. — M.: JIpoda,
2011

2 bonrosa U. B. C6opnauk 3anay o O0611ert OMoa0ruu Jijis MOCTYHAIINX B
By3bl. — M.: «Onukc 21Bex» «Mup u oopazoanuey, 20123 Koznosa
T.A., Kyumenko B.C. buonorus B Tabnuuax 6-11 knacesl. CripaBouHoe
nocodbue. — M.: [Ipoda, 2010

JlononHUTeNbHAS TUTEPATYpA AJIs YUUTEIS:

1 Anacracosa JI.I1. O0mas 6uonorus. Junaktudeckue Matepuanbl. — M.:
Benrana-I'pagd, 2010.- 240c.

3 HBanosa T. B. COopHUK 3agaHuii 110 00IIeH OHOJIOTHH: IIOCOOUE IS
y4damuxcst o0meo0pa3oBar.

yupexaenuii /T.B. Banosa, I'. C. Kanunosa, A.H.MsrkoBa. — M.:
IIpocenienue, 2012

4 Koznosa T.A. Konocos C.H. JlugakTuueckue KapTOUKH-3aIaHUs 110 00IIIei



ouonorun. — M.:
Nznarensckuii oM «I'enmxep», 2012 — 96¢.

» JJabopatopus [EHETUKA; « JlTabopatopus DKOCHUCTEMBI;

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET
Komrekt nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB:
1)U3yuaem 6momnoruto http://learnbiology.narod.ru
2) Caiitsl: https://uchi.ru,
https://resh.edu.ru,
https://www.yaklass.ru/p/biologia,
https://videouroki.net/blog/biologia/2-free_video
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

http://school-collection.edu.ru,



