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MHNOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TOAXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA Y4eOHOro MpeaMeTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01mecTBa. COrjlacHO Ha3BaHHBIM IMOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeJCTaBlIeHHWE O IesIX, 00 oOmiei
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CpEICTBAMU
yueOHOro mnpeamera «buonorus», omnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJlEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjeinaM U Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHUsI YYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nmnporpaMmme mo OuHONIOTMM TaKXe YYWUTHIBAIOTCS TpeOOBaHMS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIIMXCS 1O OCBOCHHMIO COJCpPIKAHUS
OMOJIOrMYECKOr0 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(OUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
[EJIeCO00pa3HOro0 TOBEACHUA B OKpY)KAIOIIEeW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosiorusy mpoauKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCIIOBUH ISl pEeLICHUsI OJHOW M3 aKTyalbHbBIX 337a4 MIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHE cpeaHero oOmero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEACTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOH MpHUpoje, €&
OTJINYMTENIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMd W HBOJIOLHH, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO M 0e€30mMacHOro oodpasa
YKU3HH, HKOJOTUYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOILIECHHUS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero  o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuaromuxcs. M3ydenune Ouonmoruu odecnednuBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro Ipeamera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPHUPOBAHHMIO €ro COZAEp>KaHWsA, MPEACTaBICHHOr0 B MporpamMme IO
OHMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIY>KAT OCHOBOM 1Ji11 (POpMHUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrHUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOACpX)aHUs Yy4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLIUE COJAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knetka kak Ouonoruueckas cucrema», «OpraHu3m Kak



Ouosiormyeckas cucremMa», «CucremMa U MHOrooOpasue OpPraHUYECKOro MHUpPay,
«OBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenusi yueOHoro mpeamera «buomorus» Ha 6a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CAyKaIIUX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUNM O E€CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOydaronmxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATHh U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEILHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTAaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOMIOICHUS dTHICCKHUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPYKAIOIIEH Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTENBHBIM YYEOHBIM MPEAMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOM o0nacTh « ECTeCTBEHHO-Hay4YHbIE MPEIMETHI.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CpEHETr0 001IIero 00pa3oBaHuUsI
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPXXAHME OBYUEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl O3HAHUS KUBOUM MIPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, ONTMCAaHHUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMoCEepHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BemlecTB B KieTke. I[lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEpBUYHAS, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKIIUU OEJKOB.



depmeHTHl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
rupodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu sunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBeie kucnotel: JJHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Knerounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIILHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUM W Tuiactud. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpPT BEWIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMHUYECKUX JJIEMEHTOB B HEKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



ATO®», «CtpoeHue 3yKapHOTUYECKOU KIIETKN», «CTpOEHHE KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cCTpoeHUs KIETOK pPAaCTECHUM,
YKUBOTHBIX U OaKTepuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OTHCAHUEY.

Tema 4. ’/KusHeneATeJIbHOCTh KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUI OOMEH) U
TUCCUMWISAIUSA (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausiaue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIUe OaKkTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonmus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermyeckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. | eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Poib pubocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUMIHs, peBepraza ©u  uHTerpasa. IIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUNDY,
«OHepreTuyeckuii oomen», «Xnopomnacty, «Potocunrted», «Ctpoenne JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: monenu-anuinkanuu «Yasoenue IHK wu Tpanckpumniumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii 1UKJ, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. IIpoueccsl, mpoucxoasmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCcKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunbl Oecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBaHUE
OpraHU3MOB, €r0 3HAUECHHE TSI CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKnil CMBICT U
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie »kene3bl: CEMEHHUKH U sSIMYHMKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMaTOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHHUs SUIEKJIETOK U crepMaro3ounoB. OIuIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
MOCTAMOPUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). Brnusaue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy MLBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmitn, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMoe pa3BUTHEY», «] aMeToreHe3 y MICKONUTAIOWINX U
4eIoBeKa», «OCHOBHBIC CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOWIETO», «SIHIeKIeTKa MIeKonuTaromero», «KapuoknHes B KJIETKaxX
KOpEIIKa JIyKa», MAarHUTHAas MOJEJb-alIuiMKauus «/lesieHue KIeTku», MOJEIb
JIHK, Mmonenb metadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOIPENApaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTH T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokosieHus. IlpaBuno JOMHUHUpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouee ckpenmpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHHUIO FeHOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTU. [ eHETHUECKUE KapThI.



['eneTnka mosa. XpoMOCOMHOE OIpEEICHUE MOoJa. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnepoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoOHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jcBaHUsS YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comatnueckue W reHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHWE. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LIATOrE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«lutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
KUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KapuhoTurbl 4YeloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKaloHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoOAENU-aMIIMKAIUA «MOHOTHOPUIAHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIBHBIN OTOOPHI B
CEJICKIMU pPACTEHHM M JKMBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
CKpemnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CENEeKLUUU paCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrHs Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHMpoBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMallIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOZ0B U KOPHETIIO0B TUKUX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAST OHOJIOTHS.

[IpennochUlki BO3HUKHOBEHHSI JBOJIOINUOHHOW TEOPHUHU. ODBOJIOLIMOHHAS
Teopust U €€ MeCcTO B OMOJIOTHHU. BiusiHue 3BONIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TMEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznnune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB Ppa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX IMyTEeH Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHUIIBI ABOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAs] W3MEHUYHUBOCTbD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIecC M KOMOMHATHUBHAS M3MEHUYMBOCTh. [lomymnsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-a AN TAIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi.  DPopMbl  IBONIONUU:  (UIIeTUYECKAs, JUBEPTEeHTHAS,
KOHBEpreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxaeHue OT HecleuualTu3upOBaHHbIX MNpenkoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS padalus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OOprOBI 32
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema Mapuipyra nyrtemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUO0OPAa30BAHUEY.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsH, KoJuleKus «[Ipumepsl 3alMTHBIX MPUCITIOCOOJIEHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra Mupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojaenb ammmkauus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYHIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTUYECKHEe PadOThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrocoO0JEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX HBOJIOIUSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUM, CHIIYPUNCKNN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€O0JOrnyecKux IporueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIUM PACTUTEIBHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KaK OTpaxkeHWe 3BoJIoIUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl HM3ydeHHsl aHTpororesesa. CxoactBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecCTBEHHBI o00pa3  KU3HH,
U3rOTOBIICHUE OPYAUN TPYJa, MBILJIECHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTel  MPUCHOCOOJICHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX pPAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHas CHCTEMa OPraHUYEeCKOro MUpay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuune moam», «llepsbie
COBPEMEHHBIE JIIOU», «HenoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «l[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHUSI KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «Dopmbl
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble M mpakTHYecKHe padoThbI:

[TpakTrueckast padora Ne 1. «l/3yueHne nckonmaemMbix OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsl «IBONIOLUA OPraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus Kak Hayka. 3ajau U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
MCCIIEA0BAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(akTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPHOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMs, XUIIHUYECTBO, cUMON03 U ero (opmsl. [lapasutusm, kooneparus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [JISl CYIIECTBOBAHUS
OpPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILIUA U €€ Perysus.

JdeMoHCcTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogusie 30Hb1 3emumy», «Cpenbl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM H3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizm B
OHOLIEHO3E.

DkoJyoruueckne CcucTembl (dKocuctembl). [lonsiTme 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpOT BEMIECTB ¥ MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCHUCTEMBI. [lWIieBble IeMmM W CETH.
OcHOBHBIE TMOKa3aTeIM AKOCHCTEMBI: OmoMacca, MNPOAYKIHS. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupogHbIE PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHUCTEMA XBOWHOTO
WJIM IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWuuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMII€.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoOTHI BEMIECTB U OMOTEOXMMHUYECKHE ITUKIIBI JIEMEHTOB (yTepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPONIOTeHHBIE U3MEHEHHs B Orocdepe.
['moGanpHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa YCTOMYMBOCTH Ouocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCHOib30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpauu:

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

Tabmuubr u cxemsl: «Ilumesbie 1enn», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOrmiecTBay, «llemu muranmsy, «IKoJoTHUYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JICUCTBUA HA IpUpOAy», «BaxHenmue HCTOUYHUKU
3arps3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kKHEHIIasi COCTaBJIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dGdexTy, «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIM »dKpaH OHoChephD,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OMOIEHO3B», TepOapuit
«PactutenbHbIe co0bOMEecTBaY, Komekun «buomnenos», «Bpenurenn BaxHEUIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUICKIIMH pACTEHUH U
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TpYIINaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMs  OOyyalolMMHUCA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMeTra «buosiorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHX YOEKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAJIMYHWE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATBHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIICIUIO U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE pPeaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENBbHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMUA IICHHOCTSAMH U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
Ponunoi, ropaoctu 3a CBOM Kpai, cBOO PoauHy, CBOM SI3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHICKUX YYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE AYMOIUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM W OTHAbIXA, peryisipHas ¢uznueckas
aKTUBHOCTH), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUAX, YTPOKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM WM COLUAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO AEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHBIE TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYPhI: MPUOOpPETEHHE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U IMyTed uxX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUsS TIPpU pEelIeHUH NPoOJeM, CBS3aHHBIX C pallMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
aKOoCcucTeM, brochepsr);



AKTUBHOE HEIMPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEJ  OKPYKaOIIEH
MPUPOIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHUEe crnenuduKd OMOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBHIXO/Aa W3 III00ATBHBIX AKOJOTHYECKUX MPOOJieM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YyYEeHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TIOJyYyaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPA U MPOUCXOAIINX B HEM HM3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOWU JEITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAHWW MO OHWOJIOTHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarolue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, HKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHUS (IIO3HABATENbHbIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIH30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHEIE,

MHUPOBO33pEHUYECKNE 3HAHMS M  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaTbl OCBOCHHSI IMPOTPAMMbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHbIMHU NO3HABaTeJIbLHbIMH
NEeHCTBUSIMM:

1) 6a3o0Bble JIorMYecKHue JeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanuza, CUHTE3a, CpaBHEHHUsI, KjaccuuKaiuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE PAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKJIIOUCHUS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIn3a HUMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalLIUsIX, B TOM YHCJIE TIPH CO3/IaHUH YYEOHBIX U COLMATbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIAITh [IPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00sacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(POpMAIMH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3upOBAThH



WH()OPMAITHIO PA3TUIHBIX BUJIOB B ()OPM TIPEICTABICHUS], KpUTUICCKU OTICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosornueckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUeOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ovonornyecko MHPOpMaALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAclO3HABaHWS W 3aUTHl  WHOOpMAaIH,
nH(OPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienne:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEIHLHOES OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI U peleHUU OUOIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOro YjieHa KOJUIEKTHBA;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAa4€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMH PeryJSTUBHBIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUIaH pEIICHHs NpodsiieMbl ¢  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JIEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU AaHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apryMEHTbl JPYIMX IpU aHaJIu3e pPe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3yabTaThl OocBoeHUs mporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTYallUsAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alus KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOAYKLA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT H
HYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PA3MHOKECHUS, WHIAUBUAYAJIbHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HU C TIeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI M 3J0POBbS
OKPY’KaIOIIUX JIIO/ICH, COOMIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYXKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHEe 3aJayd Ha MOHO- H
TUTUOPHUIHOE CKpEIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpEJCKa3aHUsl HAacJIeOBAaHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-OMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAAE POCCHMCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUJIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIECHTH, KOHCYMEHTBI, pPEAYIEHTHI, IIeNd MHUTaHUS,
AKOJIOTHYECKas pamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsS DBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJIALUWNA, MPOAYLIEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHUOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1Lenplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3JI0POBbS
OKPY’KaIOIIUX JIFO/ICH, COOII0IEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOIHON cpene, MOHUMaHHUE HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PAllUOHATIBFHOTO MPUPOIOTIOJIb30BAHUS;

YMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1aud, COCTABISATH CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1IeNU MUTaHUS);

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MPaKTUYECKUE padOThl, COOIHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYIISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO
Ne HaumenoBaHue pa3iesioB u 4ACOB dyeKkTpoHHbIE (LM (POBbLIE)
n/n TeM NPOrpaMMbl oOpa3oBaTe/ibHbIE pecypchl
Bcero
Bbu6nuoreka [IOK
1 b 2
HOJIOTHA KaK Hayka https://m.edsoo.ru/7f41¢292
) JKuBble cHCTEMBI U BX | bubmuorexa [JOK
OopraHusanus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U g bubmuorexa [JOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KusHenesTeapHOCTh KIETKU 6 Bubmaorexa ITOK
https://m.edsoo.ru/7f41c292
Paszmuoxenue u
bubmnoreka IIOK
5 WHUBU1yaJIbHOE Pa3BUTHE 5
https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencrBeHHOCTE U g bubmnoreka IIOK
W3MEHYUBOCTh OPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6nuoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 34
I1IO ITPOI'PAMME
11 KJIACC
HaumeHnoBanmue KounvecTBO
DJIeKTpPOHHbBIe (LM (POBHIE)
Ne n/m pa3aesioB U TeM 9acoB
o0pa3oBaTe/bHbIC PeCypChbl
NMPOrpaMMsbl Bcero
1 OBOIIOIUOHHAS 9 bu6nuoreka [IOK
ouonorus https://m.edsoo.ru/7f41cc74
BoznukHoBeHuEe 1
2 a3BHTHUC XU3HU HA 9 Bubmorexa TIOK
p https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3Mbl 1 5 bubnuotexa [JOK




OKpYJ)KaroIas cpenia

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

Coo0mrecTBa u
SKOJIOTUYECKHE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubnuoreka LIOK
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KouunvecTBO DJIeKTPOHHbIE
Ne 4acoB arTa udpoBbie
Tema ypoka A ungp
n/n U3yYeHH s oOpa3oBaTe/ibHbIE
Bcero
pecypchl
bu6nmoreka [IOK
buonorus B cucreme
1 a 1 https://m.eds00.ru/863e6122
YK https://m.edsoo.ru/863e632a
MeTtobl TO3HAHUS
SKUBOU TIPUPO/IBI.
[TpakTuueckas padora Ne
) 1 «Mcnons3oBanue | bubmuorexa [JOK
pa3IUYHBIX METOJOB IIpU https://m.edsoo.ru/863e6122
W3y4YeHUHU
OMOJIOrIYECKHUX
00BEKTOBY
buonornueckne
3 CHCTEMBI, IPOISCCHI B UX 1 bubmorexa [TOK
» Tpont https://m.edso00.ru/863e6564
U3y4eHue
XHUMHUYECKUM COCTaB
bu6nuoreka [IOK
4 KJIeTKH. Boga u 1
https://m.edso00.ru/863e674¢
MUHEPATbHBIE COJIH
5 benku. CoctaB u 1 bubmmoreka [IOK
cTpoeHHue OeIKoB https://m.edso0o.ru/863e6b72
DepMeHTB —
OMOJIOrTYECKHE
KaTaJn3aTopPHI.
JlaGopaTopHas pabora Ne
; . 3p elfﬂe P | Bu6nnorexa [IOK
i 5 https://m.eds00.ru/863¢6b72
KaTaJIUTUYECKOMN
AKTUBHOCTH (JEpMEHTOB
(Ha mpuMepe aMuIa3bl
WJTH KaTajasbl)»
bu6nuoreka [IOK
. 1
7 Yraesonst. Jiumaae! https://m.edsoo.ru/863e6870
8 HyxenHoBbIE KUCIIOTHI. | bubmmoteka [JOK
ATD https://m.edsoo.ru/863e6d5c
9 Hcropus u meToasl 1 bubnmoreka [JOK




W3YyYEHUS KIIETKH.
Knerounas teopus

Knerka xkak nenoctHas

https://m.edsoo.ru/863e6e88

10
JKUBas CUCTEMa
Ctpoenue
3YKApUOTHYECKOH
KJeTkH. JlaboparopHas
paborta Ne 2 «3yuenue
CTPOEHUS KJIETOK bubnuoreka [JOK
11 pacTeHui, KUBOTHBIX, https://m.eds00.ru/863¢e6£f0
rpu0oB u OakTepHii oA https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenapaTax u ux
OIMCAHUE»
2 OOMeH BelecTB WIN bu6mmoteka [IOK
MeTab0JIU3M https://m.edsoo.ru/863e766¢
13 ®doTocuHTE3. bubmuorexa [JOK
XeMOoCHHTE3 https://m.edsoo.ru/863e7c98
. bu6nuoreka [IOK
14 OHEpreTHICCKui oOmenH https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN UK
KJIETKHU. [[enenue KiIeTku.
Murtos. JlaboparopHas
paborta Ne 3
15 «Habmonenne MuTo3a B bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha
TOTOBBIX
MUKpOIIpenaparax»
buocuntes 6emnka.
16 Peakuust MmaTtpuaHOro bubnmorexa LOK
https://m.edsoo.ru/863e796e
CHHTE3a
17 Tpaucasus — bubmuoreka [JOK
OnocuHTe3 OelKa https://m.edso0o.ru/863e796¢
18 Hexknerounsie ¢popmbl bu6mmoreka [JOK
JKA3HU — BHUPYCHI https://m.edso0o.ru/863e7540
DopMBI PA3MHOKECHUS bubmorexa TIOK
19 — https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos but6mmoreka [IOK

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




21

22

Obpa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHHE.
JlaGopaTtopHnast pabota No
4 «M3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpenaparax»

NunuBunyansHoe
pa3BUTHE OPTraHU3MOB

bu6nuoreka [IOK
https://m.edsoo.ru/863e81b6

bu6nuoreka [IOK
https://m.edsoo.ru/863e8436

23

I'enernika — Hayka o
HACJICACTBEHHOCTU U 1
U3MEHYUBOCTU

bubnnoreka IIOK
https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTH

HaCJIEJJOBAHMUSI

NPU3HAKOB. 1
MonorubpuaHoe

CKpelI1BaHNe

bubnuorexa [JOK
https://m.edsoo.ru/863e8878

25

Jurubpunxoe

CKpelIuBaHue. 3aKoH

HE3aBUCUMOTO 1
HACJIC/IOBAHHUSI

MIPU3HAKOB

bubmmoteka [IOK
https://m.edsoo.ru/863e89a4

26

27

CuennenHoe
HaCJIe/IOBaHHE
NIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «3y4yenune
pe3ynbTaToOB 1
MOHOTUOPHUIHOTO U
JTUTUOPUIHOTO
CKPEIINBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MHUKpOIpenapaTax»

I'eneTnka mona.
Hacnenosanue
MPU3HAKOB, CIEIJICHHBIX
C TIOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bu6nuoreka [IOK
https://m.edsoo.ru/863e8c60

28

M3MeHYNBOCTb.
Henacnencreenunas
W3MCHYUBOCTb.
JlaGopaTtopHnast pabota No

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




6. N3yuenue
MOIU(DUKAITMOHHOM
W3MEHYHUBOCTH,
MOCTPOCHUE
BapHAIlMOHHOTO psJa U
BapHUAIMOHHON KPUBO»

29

30

31

32

HacnencrBenHnas
U3MEHYUBOCTb.
JlaGopaTtopHnast pabota No
7. «AHAIU3 MyTalUHUK y
Ipo30(UIIbl HAa TOTOBBIX
MUKpOTIpenaparax»

I'eneTuka yenoBeka

PesepBHBIil ypok.
O060011IeHNE TT0 TEME
«HacneacTBeHHOCTE U
U3MEHYHUBOCTH
OpPTaHU3MOBY

Cernekius Kak HayKa u
nporecc

bu6nuoreka [IOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edso00.ru/863e8d78

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

33

MeTtoabs! 1 OCTHKEHUS
CEJIEKLIUH PACTEHUN U
KUBOTHBIX

bubmmoreka [IOK
https://m.edsoo.ru/863e9214

34

buorexHonorus Kkak
OTpaciib MPOU3BOJICTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

bu6nuoreka [IOK
https://m.edsoo.ru/863e9336




11 KIIACC

KoimuecTBo DJIEKTPOHHbBIE
Ne 4acos ara ugposbie
Tema ypoka A ungp
n/n U3YYeHU s oOpa3oBaTeJibHbIE
Bcero
pecypcsl
| OBOJIIOLUSI U METOIBI €€ 1 bu6nuoreka [IOK
A3YYEHUA https://m.edsoo.ru/863ea20e
Hcropus passutus
2 MIpeICTaBIEHUI 00 1 buGnnorexa LHOK
P https://m.eds00.ru/863e9570
3BOJIIOLUU
bubnnoreka IIOK
3 M 1
HIPOIBOTORIA https://m.edsoo.ru/863e9cle
[Monmynsums kak
3JIEeMEHTapHasi €IUHULA
BUJIA U 3BOJIIOLIUH. BuG 10K
nonnoTexa
4 JIab 0 ° 1
abopatopnas padora N https://m.eds00.ru/863e99c6
1 «CpaBHEHME BUJIOB 1O
Mopdonoruueckomy
KPUTEPHUIO»
BIDKYIIIHE CHUITBI
5 gneMzmHTa Hbte 1 bubmuorexa [JOK
P https://m.edsoo.ru/863e9da4
(bakTOpBbl) SBOJIIOLIUU
6 EcrecTBennslit 0TOOp U | bubnmnoreka [JOK
ero Gopmsl https://m.edsoo.ru/863e9ed0
Pe3ynbpratel 3BOIOIIMY:
MPUCTIOCOOTIEHHOCTh
OpraHU3MOB U
BHUJI000pa30BaHuUE.
. JlabopaTtopHas pa6ota Ne 1 bubnuotexa [JOK
2 «Onucanne https://m.edsoo.ru/863e9fde
PUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEIIbHOTO
XapaxkTepa
Hamnpasnenus u nmytu bu6muoreka [JOK
8 1
MaKpO3BOJIIOLNHU https://m.edsoo.ru/863e9cle
9 Heob6patumocts |
3BOJIIOLHAN
10 Hcropus xxu3HU Ha ]

3emMie 1 METOOEI €€




U3y4YeHUs

11

12

T'unore3nl
MIPOUCXOXKIACHUS KU3HU
Ha 3emiie

PasButne xu3Hu Ha

3emJie 1o pam u
nepuojam

bu6nmmoreka [IOK
https://m.edsoo.ru/863ea5a6

bu6nuoreka [IOK
https://m.edsoo.ru/863eabbe

13

14

15

OcCHOBHBIE 3Tallbl
IBOJIIOLIMU
PacTUTENILHOIO U
AKHUBOTHOT'O MUpA.
[IpakTuyeckas pabora Ne
1 «M3yuenue
MCKOIIAEMBIX OCTATKOB
pacTeHuil 1 KUBOTHBIX B
KOJIICKITHSIX )

CoBpeMeHHas cucTemMa
OpPraHMYECKOro MHpa
OBOJIIOIHS YSIOBEKA
(aHTpOMOreHe3)

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863ca48¢e

bubnnoreka IIOK
https://m.edsoo.ru/863eac2c

16

JIBrKyIpe Cusl

(paxTopsr)
aHTPOIIOTEHE3a

bu6nuoreka [IOK
https://m.edsoo.ru/863ead44

17

18

OCHOBHBIE CTaINU
SBOJIIOLIUHN Y€JI0BEKA

Yenoreueckue pacel 1
MPUPOAHBIC aJallTallhun
YCJIO0BCKa

bubmmoreka [IOK
https://m.edsoo.ru/863eaeca?

19

PesepBHBIil ypoOK.
O06o001enue Mo TeMe
«Bo3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emie»

20

21

22

DKOJIOTHS KaK HayKa

Cpenpl oOuTaHus u
AKOJIOrHuYeckre (hakTopbl

AbuoTtnueckue GpakTopbl.
Jlaboparopnas pabota Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHU
U3 pa3HBIX MECT

bu6nuoreka [IOK
https://m.edsoo.ru/863eafec

but6mmoreka [IOK
https://m.edsoo.ru/863eb10e




OoOHUTaHHS.
Jlaboparopnas pabota Ne
4. «BnusHue cBeta Ha
POCT U pa3BUTHE
YEPEHKOB KOJIEYyCay»

23

buotnueckue paxTopsl

bu6nuoreka [IOK
https://m.edsoo.ru/863eb348

24

25

OKOJIOTUYECKHE
XapaKTePUCTUKHU
MO,
[TpakTrueckas padota No
2 «[loxcuyéT mI0THOCTH
MONYJIALIMM pa3sHbIX
BHUJIOB PACTEHUI»

Coo01ecTBa OpraHM3MOB
— OHOLIEHO3

bubnnoreka IIOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKHUE CUCTEMBI
(3K0CcHCTEMBI)

bubnnoreka IIOK
https://m.edsoo.ru/863eb46a

27

OcHOBHbIE TIOKA3aTeNN
9KOCUCTEMBI.
DKOJIOTrH4eCcKHe
nupamuibl. CBolicTBa
skocucteM. Cykueccus

bu6nuoreka [IOK
https://m.edsoo.ru/863eb5fa

28

29

HpI/IpO,[[HBIe OKOCHUCTCMbI

AHTpOHOFeHHHe
9KOCHUCTCMbI

30

31

32

buocdepa — riobanpHas
’KOCUCTEMA 3eMJIn
3aKOHOMEPHOCTH
CYIIECTBOBaHUS
o6uochepsl

YenoBeyecTBO B
ouochepe 3emnu

bu6nuoreka [IOK
https://m.edsoo.ru/863ebb5e

bubmuorexa [JOK
https://m.edsoo.ru/863ebd16
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CocymiecTBoBaHne
IIPUPOJBI U YEJIOBEUECTBA

but6mmoreka [IOK
https://m.edsoo.ru/863ebale
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PesepBHBIit yPOK.
O06001eHTE TeMBI
«CoobmrecTBa u
9KOJIOTHICCKHE
CHUCTEMBI»




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6nios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akinonepsoe obmectso «M3narensctBo «lIpocsemenne»,2020
* buonorus, 11 kmacce/ [Naceunuk B.B., Kamenckuit A.A., Py6nos A.M. u npyrue /Tlox pen.

[Taceunuka B.B., Akiuonepsnoe obmectBo «M3aarensctBo «lIpocsemenne», 2021

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1.A.YO.Monnea. A.B.Topranos. buonorus B cxemax u tabnaunax 9KCMO Mocksa. 2022 r
2.I'. 1. Jlepnep. buonorus. ITonnelii cipaBounuk 11 noarotoBku k E I' 9. M. Actpens 2021 ¢
3.I'oroBumcs xk EI'3. O6mas 6uonorus M Jlpoda 2020 r

4.1.P. MyxamemxaHoB. Mactepckast yuutens « Tectsl, 3a4eTsl, osumonpocs! 10-11 kmacey M
«BAKO» 2021 r

5.006mas 6uonorusi: YueOnuk / [lox pen. Koucrantunosa B.M.. - M.: Academia, 2020. - 704 c.
6.Bopontos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YueOHUK 15t
o01eobpazoBaTeNnbHBIX yupexkaenuii: bazoserit yposens / H.H. Boposrtios. - M.: IIpocs., 2022.
-304 c.

7.Henma-Cuonutikas, M.A. OGmias U caHUTapHAasT MUKPOOHOJIOTHS ¢ TEXHUKON
MUKpPOOHOJIOTUYECKUX HcceioBaHui: YueoHoe nmocooue / M.A. [leitma-10.Cuonunxas. -
CIIO.: Jlansb, 2022. - 588 c.

8.T A JloBkoga. [lonroroska k omummnuagam mo 6uosorun 8-11 kimaccoB. M Atipuc-nipecc 2011



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/7f41¢292

bu6mmoreka LIOK https://m.edsoo.ru/7t41cc74
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