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IHHOACHUTEJ/IBHASA 3AIIUCKA

ITpu pazpaboTke MporpaMMsbl O OHONOTUU TEOPETUIECKYIO OCHOBY JUISI OTIPE/ICICHUS TOAX0I0B K
(bopMHPOBaHHIO cofepKaHuUsl yueOHOro nmpeameTa « BHoNIorusy COCTaBHIIN: KOHIENTYaJIbHBIE TTOJIOKEHHS
®I'OC COO o B3anMOOOYCIIOBICHHOCTH TIETIEH, coAep KaHUsA, Pe3yabTaToB 00ydeHUs W TPeOOBaHMA K
YPOBHIO TOATOTOBKH BBIILYCKHHKOB, IOJIOXKEHHS 00 OOMIMX LEeNsiX W NPHUHLUIAX, XapaKTepU3YHOLIUX
COBpPEMEHHOE COCTOSTHHE CHCTEMBI CpeiHero obuiero odpazoBanus B Poccuiickoit denepanum, a Takxke
HOJOXKEHUs o crenupuke OHoJOruu, €€ 3HAaYeHUM B IO3HAHWU >KUBOW NPHUPOIBI M OOeCleYeHUH
CYLIECTBOBAHUS 4eJI0BEeYeCKOro odmectsa. CornacHo Ha3BaHHBIM IOJIOKEHHSIM, ONPENENIeHbl OCHOBHBIE
(GYHKUIUH TPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonormu JaéT TpPEACTaBICHHE O ILENsIX, 00 oOmiel crpaTeruut OOydeHHs,
BOCIIUTAHUS M Pa3BUTHs, OOYYarOIIUXCs CpencTBaMu ydyeOHoro mpeamera «buosorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJIepKaHUE, €ro CTPYKTYpY, paclpelefieHHe M0 pasfeiaM U TeMaw,
PEKOMEHTyeMYI0 ITIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOrO MaTepHuaia C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKM OOpa30BaTElIbHOTO IpoOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcs.

B mporpamme 1o OHONOTHH TaKXe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MIO3HABATENIBHOM  JESTENbHOCTH/YUeOHbIX [EHCTBHH, OOYyYalomMXCsli IO OCBOCHHUIO COJCpPXKAaHUS
OHMOJIOTNYECKOro 00pa30BaHusI.

B mporpamme mo Owonormm (10-11 kimaccel, 0a30BbIi ypOBEHb) pEAIN30BAH TPHHIUII
NPEEMCTBEHHOCTH B M3yYEHHUU OMOJIOTHH, O6Jarogapsi 4eMy B HEH MPOCMATPHUBAETCS HAIIPABICHHOCTh HA
pa3BuTUC 3H3HPII>1, CBA3aHHBIX C (I)OpMI/IpOBaHI/IeM C€CTCCTBCHHO-HAYYHOI'0O MHPOBO33pPCHHUA, ICHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pa3e JKHU3HU H
OepeXHBIM OTHOIIEHHEM K OKpyXaromeid mnpupomgHoit cpeme. [loatomy Hapsgy ¢ u3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHil, a TaK)KE 3HAHUI O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHIa U CYLIHOCTH
OCHOBHBIX IMPOTCKAOIIMUX B HHUX IMIPOLECCOB B IporpamMme I10 OHoIOruNn YACJIE€HO BHHMAHUE
HCIIOJIb30BAHUIO IMOJTYYCHHBIX 3HaAHUU B HOBCG):[HGBHOfI KNU3HU U1 pCHICHUA IMMPUKIIAAHBIX 3aaa4, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TeHETHYECKOIO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUSI JKOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKPYXKAromlei
IIPUPOJHON Cpelie, aHAIN3a BIUSHUS X03SMCTBEHHON IESITEIbHOCTH YEJIOBEKA HA COCTOSSHUE IPUPOJIHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K NPUKIAIHON HapaBIEHHOCTH y4yeOHOro mpeaMeTa
«buonorus» MpoANKTOBaHO HEOOXOAMMOCTHIO 00ECTIEUEHUS YCIOBHUI AJIs PELICHHs OJJHOM M3 aKTyaIbHBIX
3aj1a4 MIKOJIBHOTO OMOJIOTUYECKOTo 00pa3oBaHusl, KOTOpas MpenoiaraeT GOpMUPOBAHUE Y 00yUarOIIUXCS
CHOCOOHOCTH aJaliTUPOBAThCS K M3MEHEHUSIM JMHAMHYHO Pa3BHUBAIOIIErOCsI COBPEMEHHOTO MHpa.

Buosnorus Ha ypoBHe cpegHero od1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopmupoBaHe y oOydaromuxcs MPeACTaBICHU 0 HaydyHOW KapTHHE MHUpa, paciiupseT u obolriaeT
3HAHMSI O )KUBOU IIPUPOJE, €€ OTINUUTEIBHBIX IPU3HAKAX — YPOBHEBOM OPTaHMU3aLMU U DBOJIIOLIUH, CO31AET
YCIIOBHUSL JJIsl: TO3HAHUSI 3aKOHOB XHMBOHM Npupozabl, (opMUpoBaHUs (DYHKIMOHAIBHOM TI'PaMOTHOCTH,
HABBIKOB 3/I0pOBOTO W 0€30MacHOro o0pas3a >XKW3HH, SKOJIOTMYECKOTO MBIIIJICHHS, [EHHOCTHOTO
OTHOINIEHUS K )KMBOM MIPUPO/JIE U YETOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TakXKe IS PELICHHUs] BOCIIUTATEIbHBIX 1 Pa3BUBAIOLINX 33144
cpeaHero odmiero oOpa3oBaHMs, colManM3aluu oOydaromuxcs. M3ydenune Ouonornu oOecrednBaeT
YCIIOBUA JIA q)OpMI/IpOBaHI/IH HWHTCIICKTYAJIbHBIX, KOMMYHHUKaIlUOHHBIX N I/IH(i)OpMaI_II/IOHHI)IX HaBBIKOB,
3CTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETpaldyd OMOJNOTHYECKMX 3HAHWK C MPEACTABICHUSMH W3
Jpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKH, XMMHUU M reorpaduu. Ha3BaHHBIE HOIOXEHUS O
npe/Ha3HaYeHUN y4eOHOTo npeaMmera «BHOIOTHS» COCTaBHIM OCHOBY JJISl OINPEJCNICHHs MOJXOJIOB K
0TOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPKAHUS, TIPEICTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

OT10op conepxanus yueOHoro npeamera «bruonorus» Ha 6a30B0M ypOBHE OCYIIECTBIIEH € MTO3UIMN
KyJbTypOCOOOpa3HOTO MOIX0a, B COOTBETCTBUU C KOTOPBIM OOYyYarOIMIMECs JOJDKHBI OCBOUTH 3HAHUA U
YMEHUsI, 3HauuMble s (OpPMHUpPOBaHUS OOIIEH KyIbTYpbI, ONpEICISIONINE aJeKBaTHOE IOBEJCHUE
YeNoBeKa B OKPYXAOLIEeH MPUPOTHON cpefie, BOCTpeOOBaHHBIE B MOBCEAHEBHOM KU3HU M IPAKTHYECKON
nesitenbHOCTH. Oc000€ MECTO B ATOH crCTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTHI COAEP)KAaHMS, KOTOpPbIE CIyXKaT
OCHOBOM 11 (DOPMUPOBAHUS MPEIACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHHE MHpa U
[IEHHOCTHBIX OPHEHTAIMAX JINYHOCTH, CIIOCOOCTBYIOIINX TyMaHNU3AIMN OHOJIOTHYECKOTO 00pa30BaHHUsI.



CTpyKTypHpOBaHHUE COACPKAHUS yIeOHOTO MaTepraia B IporpaMMme o OMOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAYCHUS 3HAHWUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTSIX HBOH MPUPOJBI, O &
YPOBHEBOW OpraHM3alli M SBOJIONUH. B COOTBETCTBUHM C 3THM B CTPYKType Y4eOHOrO Mpeamera
«buonorusy BeICICHBI CICAYIONIUE COJCpKATeIbHbIC THHUN: «BHONIOrUs Kak Hayka. MeTo/ibl HAy4HOTO
no3HaHus», «KieTka kak Ouonorndeckas cucreMay, « OpraHusM kKak Ouosjormdyeckas cucteMay, «Cucrema
U MHOT'000pa3ue OpraHu4ecKoro MHUpPay, «IBOIONUS KUBOH MPUPOIBI», « IKOCUCTEMBI M TPUCYIIUE UM
3aKOHOMEPHOCTH.

[enpb u3ydenus yueoHoro npeamera «bronorus» Ha 6a30BOM ypOBHE — OBIIaJICHUE 00YYAIOIIIMUCS
3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHATLHOU OpraHU3aluH XKUBBIX CUCTEM Pa3HOTO paHra  MpuoOpeTeHHe
YMCHHIA UCTIOJIL30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JCHCTBUH B OTHOIICHUM OOBEKTOB KUBOW TIPUPOJIBI U
pEIICHUs Pa3IUYHBIX )KHU3HCHHBIX TPOOJIEM.

JocTimkeHune 1eny u3ydenus yuyeonoro nmpeamera «bronorus» Ha 6a30BOM ypoBHE 00ecIIieUrBaeTCs
pELICHUEM CIIeTYIOIIHX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbl 3HAHMH O OWOJOTMYECKHX TEOPHSX, YUCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHJIaX, CIYXKAIUX OCHOBOH Jisi (DOPMHPOBAHUS TPEACTABICHUNA O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOr'0 MO3HAHUS, CTPOCHUH, MHOr000pa3uu M
OC06CHHOCTHX JKMBBIX CHUCTEM PA3HOI'0 YPOBHA OpraHM3allvy, BBIAAIOIINXCA OTKPBITHUAX U COBPEMEHHLIX
UCCIICIOBAHUAX B OMOJIOTHH;

dopMmupoBaHHe Yy OOYYAIONMMXCS TO3HABATEIBHBIX, WHTEIUICKTYaTbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Mpolecce aHann3a AaHHBIX O MYTSAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJISAOB, UACH U
IMOAXO0A0B K U3YYCHUIO KMBBIX CUCTEM Pa3HOr'0 YPOBHSA OpraHu3allvu;

CTaHOBIICHHE y OOydYaromuxcsi OOmEed KyJIbTypbl, (QYHKIIMOHAJIBHON TPAMOTHOCTH, Pa3BUTHE
YMEHUI OOBSCHSTH U OLICHUBATh SIBJICHUSI OKPYKAIOIIETO MUPa KUBOW MPUPOBI HA OCHOBAHUH 3HAHUH U
OIlbITa, MOJYUYCHHBIX IIPU U3YUCHUUN 6I/IOJ'IOFI/II/I;

dbopMHpOBaHHUE Y 00YYAIOIIUXCS YMEHUN WILTIOCTPHUPOBATH 3HAYCHUE OMOJNIOTHUECKUX 3HAHUM B
NPAaKTUYCCKOW JIEATENLHOCTH YEJOBEKa, pPa3BUTHU COBPEMECHHBIX MEIHMIUHCKMX TEXHOIOTHH U
arpoOUOTEeXHOJIOT HiA;

BOCIIMTAaHHEC Y6e)I(I[éHHOCTI/I B BO3MOXKHOCTHU MMO3HAHUS YEJOBEKOM JKHUBOM IMpUpOJbI,
HEOOXOTUMOCTH OEpe)KHOTr0 OTHOIICHUS K HEW, COONIOJCHUS STHYECKHMX HOPM MpPU MPOBEACHUH
OHOJIOTHYECKUX MCCIICIOBAHMIA;

0CO3HAHKE IICHHOCTH OMOJOTMYECKUX 3HAHUH JUTSI TOBBIIICHUS YPOBHS SKOJIIOTHUECKON KYIbTYPHL,
JUTst (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHHS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B TTOBCEHEBHOM KU3HHU JJ151 OIICHKU TTOCIIC/ICTBU
CBOEH JIEATENHLHOCTH IO OTHOIICHUIO K OKpY’Karoliel cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M
co0JroieHre Mep MPOQUIIAKTUKHA 3a00JI€BaHUMA.

B cucteme cpennero odriero oopazoBanus «buonorusy», uzyyacmas Ha 6a30BOM YPOBHE, SIBJISCTCS
00s13aTeIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB MPEIMETHON 00sacTi «EcTecTBeHHO-HAYYHBIC
MPEAMETBD.

s u3ydyenus: Ouojoruu Ha 6a30BOM YpPOBHE CpEAHEro oouiero o0pa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 xracce — 34 gaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1 gac B HeeInio0).



COJEPXAHUE OBYYEHMUASA
10 KJIACC

Tema 1. buoJsiorusi kak HayKa.

buonorust kak Hayka. CBsi3p Ouosnoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpriiocoduelt, STUKOH, 3CTETUKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBPEMEHHOH Hay4yHON KapTHHbI Mupa. CrucremMa OMOJIOTHYECKUX HAYK.

Metonpl mNO3HaHUS KMBOM Hpupoabl (HaONIOAEHUE, HKCIEPUMEHT, OIHCAHUE, H3MEpEHHE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

Tloptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, x. Yorcon u ®@. Kpuxk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW TPHUPOIBD).

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

[IpaxTrueckas padora Ne 1. «/crnonp30Banme pa3IMIHBIX METOIOB IPY U3yUYEHUHN OHOIOTHIECKIX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHu3anms.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT W3y4eHus Omonoruu. OTIudne KUBBIX CUCTEM OT
HEOPraHM4YeCKOH MPUPOIBI.

CpoiicTBa OMocucTeM M UX pa3HOOOpasue. YPOBHU OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISAIMOHHO-BUI0BOM, 3KOCHUCTEMHBII
(buoreonieHOTHUECKHUT ), OOC(HEPHBII.
JdemoHcTpanuu:

Tabnuiel U cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HI», «YPOBHHU OPraHU3AIIH )KUBOU MPUPOABI».

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XHUMHMYECKUM COCTaB KJIIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMM BOJIBI U MUHEPAJIBHBIX BelIeCTB B KieTke. [lognepxanne ocmoTryeckoro 0anaHca.

benku. CoctaB u crpoeHHe OelKOB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. HeszameHumble u
3aMEHHMbIE aMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYIBI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHYECKHE CBOWCTBa OEJKOB.
buonornueckue GpyHKInu OEIKOB.

®depMeHThI — OnoJioruueckue karanuzaropbl. CTpoeHre epMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas
cneun¢uunocts. Kodepmentsl. Buramunsl. OTnnunst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YriieBoapl: MOHOCaxapuabl (TIII0K03a, pru003a U 1e30KCHprd03a), IucaxapuIsl (caxapo3a, J1aKTo3a)
U mosincaxapuabl (Kpaxmal, TIUKOTeH, 1IeJUT0103a). bruonornyeckne GyHKIIUH yTIIEBOIOB.

Jlurmmuper:  Tpurmuuepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THIPOGOOHBIE CBOKMCTBA.
Buonornueckue ¢pyHnkumu aunuaoB. CpaBHEHUE YTIIEBOJOB, OCJIKOB U IMIHUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuas — MOHOMEpHI HYKJIEHHOBBIX KHCIOT. CTpoeHHe
u ¢ynkun JJHK. Crpoenue u pynkiuu PHK. Bugst PHK. AT®: crpoenue u GyHKIuU.

HuTomnorus — Hayka o kierke. KierouHas Teopust — npumep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM IO3HAHHUU. MeTO/bl H3YyUEeHHS KIIETKH.

Krnerka kak nenoctHas xxuBas cuctema. OO1ine mpru3Haky KIETOK: 3aMKHYTasi Hapy)KHas MeMOpaHa,
monekyibl JIHK kak renetuueckuil anmapar, cuctemMa CHHTe3a Oelika.

Tumbl  KJIETOK:  dyKapuoTH4YecKas M OpokapuoThueckas. OcoOEHHOCTH  CTpOCHHS
MPOKApPUOTHIECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3JYKapPHOTHUYCCKOW KIICTKH.
OCHOBHBIE OTJINYHUS PACTHTEILHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAs CTEHKAa, IJIMKOKAJIUKC, HUX (YHKIUH.
ITnasmaTrueckass meMOpana, e€ cBoiicTBa u ¢yHkiuu. [luromnasma u eé opranousl. OTHOMEMOpPaHHBIC
opranouasl kietku: OIIC, ammapar ['ompmkw, sim3ocoMbl. [loyaBTOHOMHBIE OpPTaHOMIBI KIIETKH:
MUTOXOHIpPUH, MIacTUAbL. [Iponcxoxaenne MUTOXOHAPUM U tuiacTul. Buner mmactun. HememOpanHbie
OpraHouzIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTP, LCHTPHUONIH, PECHUYKH, KIYTHKH. DYHKIUH
OpraHOMJIOB KiIeTKU. BrutodeHus.



SAnpo — perynaTopHblii neHTp kieTku. CrpoeHue spa: siaepHas 000j04Ka, KapHoIulazMa,
XPOMATHH, SIAPBIIIKO. X POMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkusnc, P. ®panknus, K. M. bap.

Huarpammel: «Pacnpenenenne XUMHYECKUX SJIEMEHTOB B HEXHBOH mpupojae», «Pacmpenenenue
XUMUYECKHUX JIEMEHTOB B )KMBOM IIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabnuna XUMUYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BoIbl», «buocuHtes Oenka», «CTtpoeHne Monekynsl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBble
kucnoTel. THK», «Ctpoenne monekynst AT®», «CTpoeHne SyKapHOTHUECKOH KIETKH», «CTpoeHue
JKUBOTHON KJIeTKn», «CTpoeHHE pacTUTEeNbHOM KiIeTKn», «CTpoeHHe NPOKapHUOTHYECKON KIETKNY,
«CtpoeHue siipa KIETKI», «YTIeBOAbD, «JIMTUABI.

ObopynoBaHue: CBETOBOM MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUH,
IKCIIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Jlaboparophas padota Ne 1. «/3yueHne KaTaJUTHYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha MpuMepe
aMHJIa3bl WK KaTanasbl)».

Jlaboparophnas pabota Ne 2. «M3ydeHne CTpOCHHS KIETOK PACTEHUH, KUBOTHBIX U OaKTEpHi MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax 1 UX OMHCAHUE).

Tema 4. JKusHeneaTeIbHOCTh KJIECTKH.

OOMeH BemecTB, WM MeTaboaM3M. ACCUMWIAIMS (IIACTHYCCKUH OOMEH) W AUCCHUMUIISITISL
(oHepreTryeckuii OOMEH) — JBE CTOPOHBI €AUHOTO Tpoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs
BEIICCTB U DHEPTUH B TOHUMaHUK METa00IH3MA.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbrii. Pors ¢pepMeHTOB B 0OMEHE BEUIECTB U
NPEBPALICHUN HEPTHU B KIICTKE.

®orocunres. CretoBast U TeMHOBas (asbl horocuHTe3a. Peakmu gortocunresa. IpdekTHBHOCTD
¢dorocunTe3a. 3HaueHue HoTocHHTE3a NI )KU3HU Ha 3emite. BiusiHue ycinoBuil cpeibl Ha (GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €I0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMocHuHTe3. XeMOCHHTE3UpYoIIne OakTepuu. JHaueHNe XeMOCHHTe3a [T )KU3HU Ha 3emuie.

OHepreTudeckuii oOMEH B KIETKe. PacrieruieHue BeIecTB, BBIIEICHHE M aKKyMYyJIUPOBaHUE
SHEPruM B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KileTouyHoe nwixaHue. OxuciaurensHoe (ocdopunupoBanue. OPdekTuBHOCTH
9HEPreTHYECKOro OOMEHa.

Peaknum marpuunoro cuHTe3a. ['eHernueckas uHpopmanus u JJHK. Peanuzamus remerndeckoit
nHpOpMaIK B KJIeTKe. | eHeTHYecKni Kol M ero cBohcTBa. TpaHckpunmus — MaTpudHblid cuHTe3 PHK.
Tpancnsiius — OuocuHTe3 Oenka. Dtanbl TpaHchsimu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
O6mocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopus otkpeitusi BupycoB (. W. MBaHoBckwii).
OCOoOCHHOCTH CTPOCHUS M )H3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bonesnu pacteHni, s)KUBOTHBIX U
YeloBeKa, BhI3bIBaeMble Bupycamu. Bupyc ummyHonedpuura genoseka (BMY) — Bo3oyaurens CIINda.
OOparHast TpaHCKpHUIILMS, peBepraza M uHTerpasza. llpodunakTuka pacnpocTpaHEHHsS BHUPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:

IToptpetsr: H. K. Konbros, 1. U. IBanosckuit, K. A. Tumupsizes.

Tabmurel 1 cxembl: «Tunsl nUTaHus», «Metabomu3m», «MUTOXOHIPUS», «DHEPreTHUECKUH
oOMen», «Xmnoporutact», «Porocunres», «Ctpoerne JJHK», «Ctpoerne n GyHKIIMOHHPOBAHUE TeHAN,
«CuHre3 Oenka», «['eHeTnueckuii Koay», «Bupyce», «bakrepuodarm», «CTpoeHUE M )KU3HEHHBIA UK
Bupyca CIIN/]a, 6axteprodaran, «Permukamus JAHK».

O6opynoBanne: Moaenu-antumkauu «Y apoeane JIHK u Tpanckpumnimsay», «buocuaTe3 Oemkay,
«Ctpoenne KIeTKn», Moaenb cTpykTypsr JTHK.

Tema 5. Pa3mHoxkeHHe 1 HHANBUAYATbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrii nukm, nim sXxu3HEHHBIN UK Ki1eTkd. MaTepdasa u mutos. Ilpoueccel, npoTekaronue
B uHTepdase. Permmukaius — peakius marpuunoro cudre3a JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIN



Habop — KapHOTHUI. JIMIUTOMIHBIN W TallJIONIHBII XPOMOCOMHEIE HAaOOPEI. XpoMmaTuabl. [{uTomornueckue
OCHOBBI Pa3MHOXEHHS H HHANBHYaIbHOTO PA3BUTHSI OPTaHU3MOB.

[Henenue knetku — muto3. Craguu MuTo3a. [Iponecchl, mporcxoasiiye Ha pasHbIX CTausAX MUTO3A.
buonorunyeckuii cMpIci1 MUTO3a.

[Iporpammupyemasi Tubesb KIETKH — alONTO3.

DopMbl pasMHOXKEHHsI OPraHuU3MOB: Oecriojoe M IojoBoe. Buapl Oecrosnoro pasMHOMKEHHMS:
JelieHHe HaJaBOe, [MOYKOBaHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHe, BETETAaTUBHOE
pazMHOeHHue. VICKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €0 3HAYECHHE IS CEJICKIHH.

[lonoBoe pasMHOXXEHHE, €r0 OTIUYHS OT OECIOIOr0.

Meiio3. Craguu Mmeitosa. Ilponecchl, npoucxoasamue Ha ctaausax Meiosa. [loBenenne xpomocom B
Mmetiosze. Kpoccunrosep. buonornueckuii cMpica 1 3HaueHHE MeHo3a.

I"ameTorenes — nporuecc 00pa3oBaHUs TOJOBBIX KIETOK Y XKHBOTHBIX. I1010BBIE K€eT1€3bI: CEMEHHUKH
n smyHukd. OOpa3oBaHWe M pa3BUTHE IOJIOBBIX KJIETOK — TameT (CrepMaTo30HI, SIMLEKIeTKa) —
cnepMaroreHes U oBorenes. OCOOEHHOCTH CTPOCHUS AUIEKIETOK U ClepMaTo30ua0B. OMI0oJ0TBOPEHHE.
[TapTeHorenes.

NupuBunyansHoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
SMOPHOHANBHOTO PAa3BUTUSl y TI03BOHOYHBIX JKHBOTHBIX: JpOOJIGHUE, TacTpyISLUs, OPraHOTCHE3.
[TocTomMOpuoHanpHOE  pa3BUTHE. THUNBI  MOCTAIMOPHOHAJIBHOTO  PAa3BUTHA: IPSAMOE, HENpsIMOe
(mmumHOYHOE). BrimsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BEI3BIBATH BPOXKIEHHBIE
YpOJACTBA.

Poct u pasButHe pacteHuii. OHTOreHe3 IBETKOBOTO PACTEHUs: CTPOEHNE CEMEHH, CTaANU Pa3BUTHSI.

JdeMoHcTpanum:

Tabmuuer u cxembl: «DOpMBI pPa3MHOXCHHUSI OPTaHU3MOBY», «/IBoliHOE OIJIOJOTBOpPEHUE Y
[BETKOBBIX pacTeHui», «BereraTtmBHOe pa3MHOXKEHHE pacTeHUiD», «JleneHue kieTku OakTepuii»,
«CTtpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpomocoMbly, «Knerounslid nukim», «Pemmukanus JTHK»,
«Murosy, «Meio3y», «IIpsimoe u HenmpsiMoe pa3BUTHEY», «]'aMETOTeHe3 Yy MIICKOMUTAIOIIMX U YEIOBEKay,
«OCHOBHBIE CTaJIMU OHTOTEHE3a.

O6opynoBaHre:  MHKpPOCKOI,  MHUKporpemnapaTsl  «CrepMaTo30uIbl  MJIEKOIMTAIOLIETO»,
«Sinexnerka MieKkonuTaromero», «KapnoknHe3 B KIIETKax KOpEIIKa JIyKa», MarHUTHas MOJEINb-
amuikanus «/lenenune kierkm», moaeiasb JJHK, Moaens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaGoparopnas padota Ne 3. «Habnronenne MuTo3a B KIIeTKaX KOHUMKA KOPEIKa JIyKa Ha TOTOBBIX
MHUKpPOIIpEnapaTax».

Jlaboparopnass pabora Ne 4. «M3ydyeHwe CTpPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIpEnapaTaxy».

Tema 6. HacjieqcTBEHHOCTh M U3MEHYHMBOCTb OPraHU3MOB.

IIpenmet u 3agaun reHetukd. VicTopust pa3BuTvs reHeTUKH. Ponb UTOMOTMH M 3MOPHOJIOTHH B
CTaHOBIICHHH TEHETUKHU. BKiaJg poCCHHCKUX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeETObI
TeHeTUKH  (TMOPUIOIOTHYECKUH, LUTOreHETHYECKUH, MOJIEKYJIsIpHO-TeHeTHYeckuii). (OCHOBHBIE
TeHeTHYEeCKHUe MOHATHS. | eHeTHueckas CHMBOJIMKA, HCITOJIb3yeMasi B CXeMaxX CKpeIUBaHHM.

3aKOHOMEpPHOCTH HACJEIOBaHMS NPHU3HAKOB, ycTaHOBIeHHbIE I. Menmenem. MoHornOpugHOE
CKpelrBaHue. 3aKoH eIUHO-00pa3us ruOpuaoB nepBoro nokoseHus. [lpaBuwio noMuHupoBaHus. 3aKoH
paclleIuIeHns IpU3HaKkoB. I 'nnore3a yucToTsl raMeT. [1oyIHOEe U HEMOJIHOE TOMHUHUPOBAHHUE.

Jurn6puaHoe ckpennBaHue. 3aKOH HE3aBICHMOTO HAcJeI0BaHUS MPU3HAKOB. LluTorenernaeckre
OCHOBBl ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upyollee  CKpemuBaHue.  Vcronb3oBaHue
AQHAJTM3UPYIOLIETO CKPELIMBAaHUS IS ONIpeaesIeHHs TeHOTUIIa 0co0u.

CueruieHHOe HacleqoBaHue npu3HakoB. Padora T. Moprana 1o CHEIJICHHOMY HAacjeJI0BaHUIO
reHoB. Hapyiienue cuierienrs TeHOB B pe3ylbTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH. | eHETUUECKUE KapThl.

I'enetnka moma. XpOMOCOMHOE ONpenesieHHe TMoia. AYTOCOMBI W TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe 1 reTeporaMeTHble opraHu3Mbl. HacnemoBanue npu3HaKoB, CHEIUIEHHBIX C TTOJIOM.

M3meHunBocTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHas M HACJEICTBEHHasd. Poib cpensl B
HEHACJIECTBEHHON N3MEHUMBOCTH. XapaKTePUCTHKAa MOAN(DUKATMOHHON N3MEHUYMBOCTH. BapranmoHHbIH
psA U BapuanyoHHas kpusas. HopMa peaknyu npusHaka. KolIM4ecTBEHHbBIE U KAYECTBEHHBIE IPU3HAKA U
uX HOpMa peakiuu. CBOWCTBAa MOIU(PHUKAIIMOHHONH H3MEHYMBOCTH.



HacnencrBenHasi, nin reHOTUITHYECKAst, ©3MEHYNBOCTh. KoMOMHaTHBHAS N3MEHYNBOCTh. Meiio3 u
MOJIOBOM TpoOIecC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalMoOHHAsT W3MEHYHBOCTH.
Knaccudpukaums wmyrtauumid: TeHHBIE, XPOMOCOMHBIE, Te€HOMHBIe. YacToTa W TPUYMHBI MYyTaLUil.
MyTareHHsle (pakTOpbl. 3aKOH TOMOJIOTHYECKUX PSZOB B HAacieAcTBeHHOH nsmenunBocty H. M. Basuiosa.

Bresinepras HacIIeICTBEHHOCTDh U M3MEHYHUBOCTD.

I'enernka wuwemoBeka. Kaprwotmm wemoBeka. (OCHOBHBIE METONIBI TEHETHKH  YeJIOBEKa!
TeHeaNOTHYeCKUH, OIM3HEUOBbIH, UTOTCHETHYECKUH, OMOXMMHYECKHH, MOJIEKYISPHO-TCHETHUCCKHM.
CoBpeMeHHOe oTIpeieJIeHre TeHOTUTIA: TTIOTHOTEHOMHOE CEKBEHIPOBAHNE, TeHOTUITMPOBAHNE, B TOM YHCIIE
¢ nomompio III[P-ananu3a. HacinencTtBeHHbIE 3a00JCBaHHUS UeIOBEKA: T'€HHBIE OO0JIE3HH, OOJE3HH C
HACJICJICTBEHHONW MPEAPacloOKEHHOCTBIO, XPOMOCOMHBIE Oone3Hn. ComMaTudeckue W TeHEpPaTUBHEBIC
myTtanud. CTBosoBBIe KiIeTKH. [IpuHIumel 3m0poBoro o0pasa KM3HU, TUATHOCTHKH, NPO(UIAKTHKA H
JIEYeHUsI TeHETHYEeCKNX Oose3Heil. MeauKo-rTeHeTHIecKoe KOHCYIbTHPOBaHHEe. 3HAYEHHE MEIUITMHCKON
TeHETHKH B MPEAOTBPAILIECHUH U JICUSHHH TeHETUYECKHX 3a00JIeBaHuUi YeToBeKa.

JdeMoHcTpanum:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-PecoBckwit,
H. U. BaBuinos.

Tabmuiel U cxeMbl: «MOHOTMOPUIHOE CKPEUIMBAHUE M €r0 IIUTOreHETUYECKasi OCHOBa», «3aKOH
pacIieruieHdsT W ero IMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumHoe
cKpemuBaHue, «L{uromornyeckue 0OCHOBBI JUTHOPUIHOTO CKPEIIUBaHusy, «Melio3y, «B3anMoaericTBre
aJJIeNbHBIX TEHOB», «l eHeTHueckue KapThl PacTEeHWi, >KUBOTHBIX U 4YelloBeKay, «l'eHeTuka momnay,
«3aKOHOMEPHOCTH HaCJIEJOBAaHNUs, CLIETUIEHHOTO ¢ ToJ0M», «KapuoTumsl yenoBeka 1 JKUBOTHBIX», «Buabl
W3MEHYHBOCTHY, «MoaudukanonHas W3MeHYHBOCTHY», «HacmemoBanme pesyc-takropay, «l'eHermka
TpYI KpoBW», «MyTallioHHAsI U3MEHYHBOCTDY.

OO6opynoBanue:  Moaenu-ammnkanud — «MoHoruOpugHoe — ckpemmBanue»,  «HemomHoe
MOMHHUpOBaHWe», «JlurnOpuaHoe ckpemuBaHue», «llepekpé€ct Xxpomocom», MHKpPOCKON U
Mukpornpenapar «Jpo3odunay (HopMa, MyTaruu (OpMBI KPBLUTEEB U OKPAcKH Tena), repbapuii «l opox
IIOCEBHOM».

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaboparopHast pabora Ne 5. «U3ydyeHune pe3ynbTaTOB MOHOTHOPHUAHOTO W JTUTHOPHIHOTO
CKPELIMBaHUS Yy IPO30(HIIBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparophasi pabora Ne 6. «l3yueHue MOAM(PUKAIIMOHHOW HW3MEHYMBOCTH, IOCTPOCHUE
BapHAIMOHHOTO PSIJIa ¥ BAPHAIIMOHHOW KPUBO.

Jlaboparophas padota Ne 7. «AHanM3 MyTanuii y Apo30( Il HA TOTOBBIX MUKPOIIpEiapaTax».

[Mpaktuyaeckas padora Ne 2. «CocTraBiieHHE U aHAIN3 POJIOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuust opranu3sMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U Ipolecc. 3apokJIeHue celleKuu U noMmectukanus. Yuenue H. 1. Basunosa
0 IIEHTpaxX MPOUCXOXKACHUS U MHOTO00Pa3usl KyJIbTYpHBIX pacTeHui. LIeHTphI MpOoNCX0XKACHUS TOMAITHIX
KUBOTHBIX. COpT, TOpOIA, IIITAMM.

CoBpeMeHHbIE METO/IBI CENEKIMH. MacCOBBI M MHAWBUAYAIbHBII OTOOPHI B CEJIEKLUHN PACTCHUN U
KHUBOTHBIX. OIlEHKa 3KCTephepa. bIM3KOPOACTBEHHOE CKpemMBaHWE — HHOpHAWHT. UucTtas JIHHHA.
CkpemBaHue YHCTHIX JTWHHUHA. l'ereposuc, mim rulOpumHas cuia. HepoacTBeHHOE CKpelmnBaHUE —
ayropunuar. OtnanéHHas ruOpuanzanus U e€ ycrnexu. VcKycCTBEHHBIH MyTareHe3 M IOJydeHUE
MOJIMIUIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTtexHomorusi Kak OTpacib TMPOW3BOACTBA. [ eHHas WHXEHepus. OTambl CO3JaHUS
pexomOunanTHoi [IHK u Tpancrennsix opranuzmoB. Kierounas wmxenepus. KinerouHble KyJabTypHI.
MukpoxJIoHaJIbHOE pa3sMHOKEHHUE pacTeHui. Knonuposanne BBICOKOITPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHEe U dThdeckue mpodinembl. [MO — reHeTndecku
MOJTU(PHUIIMPOBAHHBIC OPTaHU3MBI.

JlemoHcTpanuu:

IToptpersr: H. . Basunos, U. B. Muuypus, I'. /[. Kapneuenko, M. @. lIBaHOB.

Tabmusl u cxemsl: kKapTa «L{eHTpBI MPOMCXOXKIEHUSI U MHOTO00Opa3usd KyJIbTYPHBIX PAaCTEHHI»,
«I[lopoapl IOMaIIHUX >KUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHHit», «OTnanéHHas THOpUAN3ALMSY,
«Pabotel akamemuka M. ®. Hsanosay, «llomummongusy, «O0beKTbl OHOTEXHOIOTHMY, «KiIeTOUHBIE
KYJIbTYpbI U KIIOHUPOBaHUEY, « KOHCTpyHpoOBaHHE U IEPEHOC TEHOB, XPOMOCOM).



O6opynoBaHne: MyJISDKH IJI0JJOB U KOPHETJIOA0B TUKKUX (OPM U KYJIBTYPHBIX COPTOB PacTEHUH,
repbapuit «CelbCKOX03IHCTBEHHBIE PACTCHUS.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI M JIOCT)KEHHUSI CENeKIMM pAacTeHHH W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIIUIO, TNIEMEHHYIO ()epMy, COPTOUCTIHITATENFHBIN YYaCTOK, B TEINIMYHOE XO3SHCTBO,
1ab0paTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. DBoIOHUOHHASA OHOJIOTHS.

IIpennocbulk BO3HHUKHOBEHHS 3BONIOIMOHHONW TEOPUH. ODBONIOIMOHHAS TEOpHUs U €€ MeCcTo B
Ouosiorun. BausHue 3BOIIOIMOHHON TEOPUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HaYK.

CBugnerenbcTBa 3BoMoLMU. IlaneoHTONOrHYeCKHe: TOCIEIOBATEIBHOCTh MOSIBICHUS BUIOB B
MaJICOHTOJIOTMYECKOH JIeTonuCH, iepexoaHbie popmbl. bruoreorpadudeckue: cxoAcTBO U pazianyue GayH
U (JIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYecKHe: CXOICTBA M pa3inuusi HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHI/ITCJ'IBHO-&H&TOMH‘ICCKI/IC: TOMOJIOTUYHBIC, aHAJOTHYHBLIC, PYAMMCHTAPHBLIC OpraHbl, aTaBU3MBbI.
MonexkynsipHO-OHOXMMUYECKHE: CXOACTBO MEXaHU3MOB HACIEICTBEHHOCTH U OCHOBHBIX META00INIECKUX
MyTeH y BCEX OPraHU3MOB.

OomroronHas Teopusi Y. apBuHa. [Ipennocbuiki BO3HMKHOBEHMS JapBUHU3MA. JIBHXKylue
CWJIBI 3BOJIIOIIMUA BUAOB 1O JlapBuHYy (M30BITOYHOE Pa3MHOXKEHHE IPH OTPAaHHMUYCHHOCTH PECYPCOB,
HeorpeneaéHAas N3MEHIHBOCTh, 00PH0a 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bontonnu (CTI) u e€ 0oCHOBHBIE MMOJIOKEHUSI.

MI/IKpOE)BOJHOHI/Iﬂ. HOHyHHHI/IH KaK €JUHHIIa BHJa U 3BOJIFOIIUHA.

HBwxkyme cunbl (QakTopsl) 3BONIOLMH BHAOB B Hpupone. MyTalMOHHBI mpouecc H
KOMOMHATHUBHAsI N3MEHUUBOCTh. [lomynsiuonnslie BoaHbI 1 Apeiid renos. M3onsauus u Murpanus.

EcrecTBeHHBIN 0TOOp — Hampapmstomui Gakrop 3Bomonun. opMbl ecTeCTBEHHOTO 0TOOpA.

[MpucnocoOieHHOCTh  OPraHM3MOB KakK pe3yibTaT 3BOJIONMU. [IpuMmepsl mpucnocoOneHuit y
Opranu3mMoB. ApoMopd03bl U HIUO-aJaNTALIH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE POPMBI BUI000pa3oBaHus: reorpadudeckoe,
3KOJIOTHYECKOE.

MakposBomonusi.  DopMbl  IBOTIOLMH:  (MIIETHYECKAs, JMBEPreHTHAs, KOHBEPreHTHasl,
napaiensHas. HeoOpatumMocTb 3BOIIOIHY.

IIpoucxoxaeHue OT HeCHEIUATU3UPOBAHHBIX MpeakoB. IIporpeccupyromas crenuamTu3amus.
ApnantuBHas paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnei, XK. b. Jlamapk, Y. [dapeun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Miromep, A. H. Ceepriios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHWYecKOro Mupa Ha 3emie», «3apOIbIIIH ITO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbl OoprObI 3a cyliecTBOBaHHE», «EcTecTBEeHHBI 0TOOPY,
«MHoroo0pasue copToB pacteHui», «MHOroodpasue mopo; JKUBOTHBIX», «[lomysiumy, « MyTarioHHas
U3MEHUUBOCTBY, «ApoMopdo3el», «Mamoamanrauum», «OOmas aereHepauus», <«BIKyIIHe CHIIBI
sBoronmny, «Kapra-cxema wmapmpyra myrtemectBust Y. [lapBuna», «bopnba 3a cymiecTBoBaHHE»,
«[IpucriocobneHHoCTh,  OopraHu3MoBy»,  «leorpaduueckoe  BHII000pa3oBaHKE», «IKOIOTHYECKOE
BU000pa30BaHUE).

ObopynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3lIWYHbIMU THUIIAMH OKPACKH, HA0OD MJIOJ0B U CEMSIH,
KOJIJICKIINA <<HpI/IMepI)I 3alIUTHBIX HpHCHOCO6HeHHﬁ Y KHUBOTHBIX», MOACIIb «OCHOBHBIE HaIrpaBJICHUA
IBOJIIOIHY, 00bEMHAs MOJIeNb «CTpOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

Buoreorpadpuueckas kapra mupa, KomieKIust «DopMbl COXpPAaHHOCTH MCKOMAEMBIX XKHBOTHBIX H
pactenuiiy, Mojaenb anruMkanus «Ilepekpéct XpoMocoM», BlIaKHbIE ITpenapaThl «Pa3BUTHE HACEKOMOTOY,
«Pa3BuTHeE IATYIIKNY, MUKpOnpenapart «/{po3oduna» (Hopma, MyTanuu (OpMbI KPBUIBEB M OKPACKH TEJa).

JlabopaTopHbIe H MpaKkTHYecKHe padoThI:

JlaGoparopnast pabora Ne 1. «CpaBHeHHE BHIOB MO0 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopaTtopuast padota Ne 2. «Onmcanue MPUCIIOCOONICHHOCTH OpPTraHW3Ma M €€ OTHOCHTEIHLHOTO
XapakTepay.



Tema 2. Bo3HNKHOBEeHHe M pa3BUTHe KU3HU Ha 3emile.

JloHayuHbIe IpeACTaBICHUS O 3apOKACHUM KU3HU. HayuHble THIOTE35I BOSHUKHOBEHNUS JKU3HU Ha
3emiie: abuoreHe3 M MaHCIepMHUs. XUMHUYecKask SBOTIONUs. AOMOTCHHBIH CHHTE3 OPTaHNYECKUX BEILECTB
13 HEOPraHUYECKUX. DKCIIEPUMEHTAIILHOE MOATBEPKICHIE XUMUUECKOH 3Botony. HaganbHble aTamns
omornormueckoit osBomorum. ['mmoresa PHK-mmpa. ®opmmpoBanne wmeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE MPOTOKIETKH. IlepBrie KneTku u ux 3ostonus. QopMUpOBaHUE OCHOBHBIX IPYTII )KUBBIX
OpraHU3MOB.

PazButre xu3HM Ha 3emiie 1o dpaM | nepuomaM. Karapxeir. Apxeickas M MpOTepO30HCKast IPHI.
ITaneosoiickass 2pa u e€ TmepHoAbl: KEeMOpPHUIHCKHI, OPIOBHKCKHM, CHIypUHACKHAN, E€BOHCKHI,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

Kaiino3zoiickast apa 1 e€ nepuobl: NajeoreHoBbIN, HEOT€HOBBIM, AHTPOIIOTEHOBBIM.

XapakTepucTHKa KIMMaTa U TeoJIoTHYecKHX ImpoueccoB. OCHOBHBIE 3Tambl  3BOJIOLUU
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWil u >KUBOTHBIX. [losiBIeHMe, pacuBeT U
BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

CucrteMa OpraHM4ecKoro Mupa Kak OTpakeHue 3BOJOIHMU. OCHOBHBIE CUCTEMATHUECKUE TPYIIIIBI
OpraHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOMOJIOrusa Kak Hayka. Pa3BuThe mpeacTaBICHUI O MPOUCXOXKICHUU
yenoBeka. Meroasl u3ydeHHs aHTpororeHe3a. CXomcTBa M pa3fiMuusl 4YEJIOBEKA M SKUBOTHBIX.
CucremaTHueCKO€ MOJIOKEHUE YeTOBEeKa.

JBwkynire cuibl (pakTopbl) aHTpororene3a. HaciencTBeHHass H3MEHUYMBOCTh M €CTECTBEHHBIH
otbop. OOmecTBeHHBIH 00pa3 )KU3HH, U3TOTOBIEHUE OPYAUN TPYIa, MBITIUICHUE, PEYb.

OCHOBHBIE CTaIWM U BETBU DBOJIOIMH YEJIOBEKA: aBCTpPAIONUTEKU, UenoBek ymenblii, UemoBek
npsaMoxoasaiuii, Yeosek HeanaepTanbCKuil, Uenosek pa3yMHblil. Haxoaku HCKoIMaeMbIX OCTaTKOB, BPEMsI
CYIIIECTBOBaHUS, 00JIACTh paCIPOCTPaHEHHS, 00HEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONbBIINME pachl: eBpoleongHas (eBpasuiickas), Herpo-
aBCTpAJIOUTHAS (3xBaTOpHANBEHAS), MOHTOJIOUTHAs (a3naTcko-ameprKaHCKas). UepTtst
MPUCTIOCOOJIEHHOCTH TIPEICTABUTENIEH YelOBEYECKHX pac K YCJIOBHSIM CYIIECTBOBaHUs. EIWHCTBO
yenoBeyeckux pac. Kpurtuka pacuzma.

JdemoHcTpanuu:

[Moptpetsr: @. Peqn, JI. Iactep, A. Y. Omapun, C. Mumnep, . FOpu, Y. dapBus.

Tabmuue! u cxemsl: «Bo3HukHOBeHHe CoJIHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOr0 MHUPay,
«PacturenbHas kieTka», «KuBoTHas kneTka», «lIpokapuorndeckas kinerka», «CoBpeMeHHas cucTeMa
OpraHuyYeckoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUS 4YeJIOBEKa M YeJIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MeECTa MAJICOHTOJOIMYECKHX HAaXOAOK NPEAKOB COBPEMEHHOI'O YEJIOBEKay,
«peBneiimue monu», «Ipesane moany», «llepBbie coBpeMeHHBIE THOAN», «UeT0BEUECKUE packh».

ObopynoBanue: Myisoku «[IporcxoxkaeHne deaoBekay (OIOCTHI aBCTPANONHUTEKA, MMUTEKAHTPOIA,
HeaHJiepTaliblla, KPOMaHbOHIIA), CIETKH WM H300paKeHHUsS KAMEHHBIX OpYIIUi MEepBOOBITHOTO YEIOBEKa
(xamHM-yoOMIIEpPHI, pyOumIa, ckpebia), reoxpoHoyoruyeckast Tabiamua, Komiekuus «PopMbl COXPaHHOCTH
HUCKOIIaEMBIX ) KNBOTHBIX U paCTeHHﬁ)>.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Ipaktnueckas pabora Ne 1. «l3yyeHne HCKONMAEMBIX OCTATKOB PACTEHUH M >KUBOTHBIX B
KOJUIEKLIUSAX.

OKCKypcHusi «OBONIOIMS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYWHBIN WU
KpaeBeTUECKUH My3ei).

Tema 3. OpranuzMsl H OKpy:Kaomas cpeaa.

OKOJIOTHsl Kak HayKa. 3ajadd W pas3felibl dKOJIOTWH. MeTOnbl 3KOJOTHYECKHUX HCCIETOBAHUM.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYILIHAS, TOYBEHHAS, BHyTPHOPTraHW3MEHHAS.

Oxosnorudeckue  QakToppl.  Kiaccupukaius  9KOJIOTHYECKHX  (AKTOPOB: aOMOTHYECKUE,
OMOTHYECKHE 1 aHTPOIIOTeHHBIE. J{eiicTBHE IKOIIOTHYECKUX (JaKTOPOB HA OPTaHU3MBI.

AbuoTtnyeckne (GaxkTOphl: CBET, TeMIlepaTypa, BiaxHocTs. DoromepuomusMm. [Ipucnocobnenus
OpPraHU3MOB K JACHCTBHIO abHOTHUECKUX (aKTOpOB. bromornueckue puTMel.

buoTtnueckue ¢akrtopsl. Buasl OHMOTHYECKHX B3aUMOJCHCTBHUI: KOHKYPEHIIMS, XUIIHHYECTBO,
cuM6mo3 u ero ¢opmsl. IlapasutusM, Kkoomepamus, MyTyalan3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,



HaxJICOHUMYECTBO). AMEHcaIM3M, HeUTpaimm3M. 3HaUYeHHEe OMOTHYCCKUX B3aUMOICUCTBHMA  IJIA
CYLIECTBOBAHUS OPraHN3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJNOTM4ecKUe XapaKTepUCTUKK MOMy siui. OCHOBHBIE MMOKA3aTeNy MOMYJISIHU: YHCICHHOCTD,
TUIOTHOCTh, POXKAaEMOCTb, CMEPTHOCTbD, IPUPOCT, MUTpalyd. J(MHAMHUKA YHCICHHOCTH MOMYJISIUH U €
peryssius.

JdemoHcTpanuu:

[Moptpetsi: A. I'ym6onsar, K. @. Pynwe, 3. ['exkens.

Tabmumer m cxemsl: kapta «lIpupommbie 30HBI 3emum», «Cpembl OOWTAaHWS OpPTraHU3MOBY,
«Doronepronuzmy, «llomymauum», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOIYJSIIMU HHGY30pUU-
Tyenpkny, «[IumeBbie nenmy.

JlabopaTopHble H MpaKkTUYeCKHe padoThI:

JlaGopatopuast pabdora Ne 3. «Mopdosornueckne OCOOCHHOCTH PACTEHHH W3 pa3HBIX MeECT
oOuTaHUY.

JlaGoparophast pabota Ne 4. «BrnusiHue cBeTa Ha POCT U pPa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padora Ne 2. «Ilogcu€T MIOTHOCTH MOIYISAINI Pa3HBIX BUAOB PACTEHHUID.

Tema 4. Coo01iecTBa M 3K0JI0THYeCKUE CUCTEMBI.

Coo0miecTBo opraHu3MoB — OuoneHo3. CTpyKTyphsl OWOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAS,
Tporueckas (rmumiesasi). Buapl-nomuHaHTEL. CBSI3M B OMOIIEHO3E.

DKoJIoTHUecKre CUCTeMBI  (dKocucTembl). [loHsATHe 00 JKocHcTeMe M OHOTEOICHO3E.
OyHKIMOHATBFHBIE KOMIOHEHTHI SKOCHCTEMBI: IMPOAYIEHTHl, KOHCYMEHTHI, penyleHThl. Kpyrosopor
BEIIECTB U MMOTOK dHEPruu B 3kocucteMme. Tpoduueckue (MHIIEBBIE) YPOBHH KOcHcTeMbl. [TuieBsie nenu
u cetn. OCHOBHBIE IOKa3aTeNd SKOCHCTEMbI: OMoMacca, MPOAYKLUS. OKOJOTHMYECKHE NHPAMUMIBL:
MPOAYKIMH, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOHUMBOCTD, CAMOPETYIISIHS, pa3BUTHE.
Cyxkueccus.

IIpupogHbple  AKOCHUCTEMBL. DKOCHCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOrO  WJH
HIMPOKOJIUCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ YKOCHUCTEMBL.  ATpOdKOCHCTEMBI.  YpOoskocuctembl. buonoruueckoe U
XO3MHCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycToHuMBOCTH OdKocucTeM. CoxpaHeHHe OHOJIOrHYecKOro
pazHoobpasust Ha 3emiie.

Yuenue B. . Bepnanckoro o Omocdepe. ['panunpl, coctaB U cTpykTypa Ouochepsl. JXKupoe
BemecTBO U ero QgyHkouu. OcobeHHOCTH OHOCdepsl Kak TI00anbHONW SKOCHUCTEMBL. JlMHaMH4YecKoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoThI BEIIeCTB ¥ OMOr€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Onocepe 3emnu. AHTpomoreHHole u3MeHeHus: B Ouocdepe. [mobanbHbIe
3KOJIOTMYECKUE MPOOIEMBI.

CocymecTBoBaHre MNpupoAbl W 4YenoBeuecTBa. CoxpaHeHue OHOpazHOOOpa3Hs Kak OCHOBA
ycroitunBocT Ouoceppl. OcHOBa pPalMOHAIBHOTO YIPaBIEHUS NPUPOIHBIMH pecypcaMH M HX
ucnoabp3oBanue. JocTimkeHus: OMOIOTHH B OXpaHa MPHUPOIBL.

JdemoHcTpanuu:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer m cxemsl: «llumessie nenn», «buomeHo3: cocraB u crTpykrypay, «llpupoansie
coobmiectBay, «llenn nmuranus», «IKojorudeckas nupamuza», «bruocdepa m denoBek», «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOWHOro seca», «buomeHo3 Bomoéma», «ArpoueHo3»,
«IIpuMepHbIe aHTPOTIOreHHbIE BO3CHCTBHS Ha IPUPOAY», «BakHeHIIe NCTOUHUKY 3aTrpsI3HEHUS BO3/1yXa
U TPYHTOBBIX BOJ», «[louBa — BaxkHelmas cocTapisitomas ouochepb», «DakTophl Ierpajaluy Mo4B»,
«[lapaukoBbiii 3ddekr», «DakTopbl pagHMoaKTHBHOTO 3arpsi3HeHHs Ouocdepbl», «OO0mEas CTpykTypa
ouocdeps», «PacmpocTpanenue xu3HH B Onocdepe», «O30HOBBINA 3kpaH Ouocheps», «Kpyroopot
yriepoja B onochepe», «KpyroBopot azora B mpupoe».

O06opymoBanne: MoJenb-amuInKanmus «Tunmudasle  OMOIeHOo3bl», repbapuii  «PacTUTenbHBIE
coobuiecTBay, komekuuu «buomenos», «Bpeautenn BakHEHIINX CEIHCKOXO3SHCTBEHHBIX KYIBTYDP»,
repbapuy M KOJUICKUIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKALINE K Pa3sHBIM DKOJOTMYECKUM TpyMIamMm
omHoro Buaa, KpacHas kuura Poccuiickoit demeparin, W300pakeHHS OXpaHSAEMBIX BHIOB PACTCHHU W
’KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMEI 110 BUOJIOI'M HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00YUarOIIMMHUCS
IpOrpaMM CpegHero o0Iero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType NTMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS mpenmeTa «bruosorusy» BblIENeHb! CIeayroNue
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH M CAMOOMPEAEICHUIO, HaTMUYUe MOTHBALMN K 00y4eHHI0 OHMOJIOTHH,
LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIWIHMNA pa3BUTHs OMOJOTMYECKOTO 3HAHHSA, TOTOBHOCTh U CIIOCOOHOCTH 00yYaroImuxcst
PYKOBOJCTBOBAThCS B CBOEH I€ATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IPUCYIITUMH CUCTEME
Ouosiornueckoro oopa3oBaHus, HAUINYKE HKOJIOTMYECKOI0 PABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETH
CTPOWTH >KU3HCHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHSI MpeaMeTa «BbHoNorus» JOCTUraloTCsl B €AMHCTBE yYeOHOU U
BOCIIUTATENBbHON AEATEIIEHOCTH B COOTBETCTBHU C TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIBTYPHBIMH,
UCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMM, NPUHITHIMA B OOIIECTBE MNpaBUIAMU U
HOpPMaMH TIOBEICHUS M CHOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUSI M CaMOpa3BUTHS,
pa3BUTHUS BHYTPEHHEH MO3UIINH JUUYHOCTH, MATPUOTH3MA, YBAXKEHUS K 3aKOHY U MIPABOMOPSAAKY, UETOBEKY
TpyZa U cTapuieMy HOKOJICHHIO, B3aUMHOT'O YBAKEHUSI, OEPEKHOI0 OTHOLICHHUS K KyJIbTYPHOMY HacJeIuio
Y TpaJulMsIM MHOTOHALIMOHAIBHOrO Haponaa Poccuiickoit @enepanuu, NpUpoIe U OKPYKaIOIIEH cpene.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS Yy4eOHOro mpeaMeTa «bHOIOTHS» JOIKHBI OTpaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUarOIINXCsl PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  [IEHHOCTHBIX  OpHEHTalMH, [O3UTUBHBIX  BHYTPEHHHX  YOEXKICHHIA,
COOTBETCTBYIOIIUX TPAAUIIUOHHBIM IEHHOCTSIM POCCHICKOTO OOIIECTBA, pACIIUPEHHE )KU3HEHHOTO OIThITa
Y OIIBITA ACATEIHHOCTH B MPOIECCE PeaTH3alii OCHOBHBIX HAIIPaBJIEHUI BOCIIUTATEIHHOMN I€ATEIbHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaskIaHCcKOro BOCIHTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKOW MO3WIMH OOYYAIOMIErocsl KaK aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IPaBOIIOPSIIKA;

TOTOBHOCTBH K COBMECTHOM TBOPUECKO JIEATEILHOCTH MPH CO3JIaHUH YIEOHBIX TIPOCKTOB, PEIICHUH
yueOHBIX M NTO3HABATENIBHBIX 33124, BBIITOJTHEHUH OHOJIOTHYECKUX SKCIEPUMEHTOB;

CIOCOOHOCTh OMNpENENATh COOCTBEHHYIO MO3MLMIO 10 OTHOIICHHIO K SBJICHUSM COBPEMEHHOM
SKM3HA U OOBSICHATE €€,

YMEHHUE YYUTHIBATH B CBOMX JICHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOJIEH
C pa3HBIMH YOEXKIECHUSAMH, KYJIbTYPHBIMHA EHHOCTSIMHU U COLIMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIEeNOBATENbCKUX 3314, YBAXHUTEIHLHOTO OTHOIIEHWS K MHEHHUIO OIMOHEHTOB MpPH OOCYXIACHHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM M BOJIOHTEPCKOH 1EATEIBHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCHUHCKON IPaKJaHCKON MICHTUYHOCTH, NATPUOTH3MA, YBaXKECHHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Niepes; PoinHON, ropocTH 3a CBOM Kpaill, cCBOIO PosinHy, CBOIl S3BIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIEe MHOTOHAITMOHAIBHOTO Hapoia Poccuy;

[IEHHOCTHOE OTHOIICHHE K TPUPOTHOMY HACIEIUIO U MaMATHUKAM MIPUPOJIbI, TOCTIKeHUsIM Poccnn
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OICHMBATh BKJIAJl POCCHMCKHAX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OWOIIOTHH,
TMOHUMAaHUsl 3HaYeHUs OWOJIOTHH B MO3HAHWUHM 3aKOHOB TPUPOJIBI, B KH3HH YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3amiure OTeuecTBa, OTBETCTBEHHOCTh 33 €T0
cynp0y;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIUTAHUS:



OCO3HAaHME AYXOBHBIX [IEHHOCTENH POCCUNUCKOT0O HAPO/Ia;

c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHIECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSACh Ha
MOpaJbHO-HPABCTBECHHBIC HOPMBI M IICHHOCTH;

OCO3HaHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTONYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM DOAWTENSIM, CO3AHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS IICHHOCTEH CEMEIHOMN JKM3HHU B COOTBETCTBHHU C TPAAUIIMIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHNE K MUPY, BKIIIOUYas 3CTETUKY ObITa, HAYIHOTO M TEXHUYECKOTO TBOPUECTBA,
CHopTa, TPyAa, OOIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHUE 3MOIMOHAIBHOTO BO3ICHCTBUS )KUBOH MPUPOJBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHWIO B Pa3HBIX BHJAX HCKYCCTBa, CTPEMIIEHHE MPOSBIATH KadecTBa
TBOPYECKOU JTMIHOCTH;

5) ¢usuyeckoro BocnmuTAHUs, (POPMHPOBAHHS KYJIbTYPbI 3I0POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHWE W pealn3anus 370pOBOro M 0e30macHOro o0pasza XU3HU (3I0pOBOE MMUTAHHE,
COOJII0/ICHNE TUTUEHNYECKUX TIPABUIT H HOPM, cOalaHCHPOBAHHBIN PEXKUM 3aHATHI U OTIBIXA, perysipHas
¢u3nyecKas aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY
(U3UIECKOMY H TICUXUYECKOMY 3/I0POBEIO;

IMOHMMAaHKWEC LCHHOCTU IPaBUJI MHAWBUAYAJIBHOI'O0 W KOJUJICKTUBHOTO 6C3OHaCHOFO IIOBCACHUA B
CUTYyalMSIX, YTPOKAIOIIUX 30POBBIO U XKU3HHU JIIOJEH;

OCO3HAHUE TOCIECTBUIA U HETIPHUSTHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHSI aTKOTONS, HAPKOTHUKOB,
KypeHus);

6) TPY10BOI0 BOCIMTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHWE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOH [EATENbHOCTH TEXHOJOTWYECKOW W COIHAIhHOW HAIpaBICHHOCTH,
CHOCO6HOCTB WHHUOUUPOBATH, INIAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATE TaKYIO J€ATCIbHOCTD,

UHTEpEC K pa3iuyHbiM  cdepaM MpodecCHOHANBLHONW JIeSITENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaan30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHUIO M CAMOOOPA30BaHUIO HA TIPOTSHKEHUH BCEH JKU3HM,

7) 3K0JOTHYEeCKOTO BOCTUTAHUSI:

HKOJIOTUYECKH 1IEIecO00pa3HOe OTHOIICHHE K MPUPO/Ie KaK UICTOYHHKY JKU3HU Ha 3eMIie, OCHOBE €6
CYIIIECTBOBAHUS;

TIOBBIIIICHHE YPOBHSI OKOJIOTHYECKON KYJIBTYPBI: IPHOOPETEHHE OIbITa IUTAHUPOBAHUS TIOCTYIKOB H
OIIEHKH WX BO3MOXXHBIX TTOCTIEICTBUH JIJISl OKPYIKAIOIIEH CPEIbI;

OCO3HaHUE TI00ATFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U ITyTel UX pelieHus;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMpPU HM3yuYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHny TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOICHHE TPaBHII
MOBEJICHUSI B TIPUPOJIE, HANPABIICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpPUATHBIC SKOJIOTMYECKUE TIOCIEICTBUS MPEIIPUHUMACMBIX JICHCTBUN U
MPeI0TBpaIIaTh UX;

HaJIMYKUEC pa3BUTOT'O SKOJIOT'MYCCKOI'0 MBINIJICHU, SKOJIOTUYECKOU KYJBbTYPhbI, OIIbITa ACATCIIbHOCTH
OKOJIOTUYECKOW  HAINPaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBAThCS HMH B  IIO3HABATEIbHOM,
KOMMYHUKATHBHOM ¥ COIMAIIBHON TPaKTHKE, TOTOBHOCTH K YYaCTHIO B NMPAKTUYECKOH JeATEIbHOCTH
9KOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hopMHUPOBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U O0IIECTBEHHON TMPAKTHKH, OCHOBAHHOTO Ha JUAJIOre KYJBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIMKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHNE A3BIKOBON U YUTATEIHCKOW KYJIBTYPHI KaK CPEJCTBA B3AUMOICUCTBUS MEKITY
JIOJIbMU U TIO3HAHUS MUPA;

MOHMMaHue crenu(Uuky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
PaIOHANBHOTO HAYYHOTO MBIIIJICHHS, CO3IaHUH LIEJTOCTHOTO MPEACTAaBICHIS 00 OKPYKafoIIeM MHUPE KaK



0 eIMHCTBE NPHPOABI, YeIOBEeKa M OOIIeCTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUH
po0jeM COXpaHEeHUs IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsi COBPEMECHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YPOBHS pa3BUTHsI MEAUIMHBI, CO3/IaHHE MTEPCTIIEKTUBHBIX ONOTEXHOJOTHI, CIIOCOOHBIX pelaTh PeCcypcHbIC
npoOJIeMbl pa3BUTHS YEJIOBEUECTBA, [TOUCKA IMyTEH BBIXOJA U3 IT00ATBHBIX HKOJOIMUYECKHX MPOOJIeM M
o0ecrieyeHus] MepexoAa K YCTOHYMBOMY DAa3BUTHIO, PAlMOHAJIBHOMY HCIHOJIb30BAaHUIO IMPUPOAHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B IOIy4Y€HUH OMOJIOIMYECKUX 3HAHUHN B LIEIISIX MOBBIICHUS O0IIEH KyJIbTYPBI,
€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOH dYacTh (YHKIIMOHAIBHONH TPaMOTHOCTH
oOyyaromuxcs, GopMupyeMoii Ipu U3y4eHHUH OHOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB TIO3HAHHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH
UCIIOJIB30BaTh II0JydaeMble 3HAHMA IJI aHalIM3a U OOBSCHEHMS SIBICHUI OKpY)KAIOLIEro MHUpa H
NPOUCXOISIINX B HEM HM3MEHEHH, yMEHHE JelaThb OOOCHOBAHHBIC 3aKIIOUYCHUS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOIINXCS IAHHBIX C LIENbI0 MOJTY4YEHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIBb30BAaTh OMOJOTMYECKHE 3HAHMA IJIsl PEeIleHHs MpodieM B
peabHbIX )KU3HEHHBIX CUTYALHSIX;

OCO3HAHWE IIEHHOCTH HAayYHOH JEeSTeTbHOCTH, TOTOBHOCTh OCYIICCTBIISITh MPOCKTHYIO U
MCCIIEIOBATENbCKYIO AESITENbHOCT MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HETPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
IMMOJIY4YCHHUIO HOBBIX 3HAHUH 1O 6I/IOJIOFI/II/I B COOTBCTCTBUU C ) KU3HCHHbBIMU HOTpe6HOCTHMI/I.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeamera «bronorusy BKIIOYAIOT: 3HAYNMBIE
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCSH  MEKIUCHHUIDIMHAPHBIE  (MEXIPEIMETHEIE)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOIINE LETOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEHU(UKY METOIOB
TIO3HAHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEPTHs, SBICHHE, MPOIECC, CUCTEMA,
Hay4HbIH (haKT, MPHHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHue, HaOoJieHue,
U3MEpEHHEe, OSKCIEPUMEHT U JpYIuX), YHHUBEpCaJbHble y4ueOHbIe JAeHCTBHS (TIO3HABATENBHEIE,
KOMMYHHKATUBHBIE, PETYIISTHBHEIE), o0ecieunBaromye (opMupoBaHue GyHKIIMOHATEHONH TPAMOTHOCTH U
COLMAILHOW KOMIIETEHIIMH OOYYaIOIMXCs, CHOCOOHOCTh OOYYaroIIUXCsl HCIOJIb30BaTh OCBOCHHEIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHble y4yeOHbIE JCWCTBHS B
MO3HABATENILHON M COLUATIBHOM MPAKTUKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOTPaMMBI CPEIHEr0 oO0mero oOpa3oBaHUS JIOJKHBI
OTpakaTh:

OBiiaeHHe YHUBepPCAJIbHBIMH Y4eOHbIMHU 03HABATEIbHBIMM AeiCTBUAMU:

1) 6azoBble JOrHYeCKHe AeHCTBHSA:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MIPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPH OCBOCHWH 3HAHWH NPHUEMBI JIOTMYECKOTO MBIIIICHUS (aHalu3a, CHUHTE3a,
cpaBHEHHs, Kiaccupukanmuy, o000IIeHNS), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHATUN (BBIIENATH WX
XapaKTepHbIe MPU3HAKH, YCTAHABINBATH CBS3U C JPYTUMH HOHSATHIMH ),

OTIpPENIeNIATh LENN ACATEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTD
Pe3ybTaThl IEATEILHOCTH C TOCTABICHHBIMU LENISIMUY;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHSATHS JJIsl OOBSICHEHUST ()aKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTWYECKHE PACCYXIEHHUs (MHAYKTHBHBIC, ICIyKTUBHBIC, IO aHAJIOTHH), BBISBISATDH
3aKOHOMEPHOCTH M NPOTUBOPEUMS B paccMaTpUBAEMbIX SBICHHUSX, (DOpMyIMpOBaTh BBIBOJABI U
3aKIIOYCHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJICTBA JUISi TPENCTABICHUST CYIIECTBCHHBIX CBsI3eH W
OTHOILICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTAX, & TAKKE IPOTHBOPEUHI pa3HOTO POJIa, BBISIBICHHBIX
B Pa3MYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarTeiBaTh IUIAH pEHICHUS TPoOJIeMBbl ¢ Y4ETOM aHalM3a MMEIONIMXCS MaTepUaNIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JICSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM, OLICHUBATD
PHCKU MOCNIENCTBUH NESTEIbHOCTY;



KOODIMHHPOBAaTh M  BBIIOJNHATH paboOTy B  YCIOBUSAX PEalIbHOrO, BUPTYaIbHOIO U
KOMOMHHMPOBAaHHOI'O B3aMMOJICHCTBUS;

pa3BUBaTh KPeaTUBHOE MBILIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEIOBATEIBLCKIE AeCTBHS:

BJIAJCTh HAaBbIKAMHU Y4€OHO-HUCCIIENOBATENbCKON M TPOEKTHOW [JESITEIbHOCTH, HABBIKAMU
pasperieHust mpodieM, ClIoCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS
NPaKTUYECKUX 3a1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJ0B TIO3HAHHUS;

HCIIOJIB30BaTh Pa3IMYHbIC BUBI JESITEIbHOCTH I10 MOIYYEHUIO HOBOT'O 3HAHMUS, €r0 MHTEpIpEeTalny,
npeoOpa3oBaHUI0 U IPUMEHEHHIO B YYEOHBIX CHUTyallUsX, B TOM 4YHCJIE INPHU CO3JAaHUM Y4eOHBIX U
COLIMANIBHBIX MTPOEKTOB;

¢opMHpOBaTh HAYYHBIH THIl MBIIUICHUS, BIaJeTh HAyYHOH TEPMUHOJOTHEH, KIIOUEBBIMU
HOHATHSMU U METOAAMU;

CTaBHUTH M (OPMYJIHPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHON ACATEILHOCTH U KU3HEHHBIX
CUTYyalusX;

BBISBIISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3aJady, BBIIABUIATh THUIOTE3Y €€
peLICHNs, HaXOOUTh apryMEHThl AJIsl JOKA3aTeIbCTBA CBOMX YTBEPXKACHHH, 3aJaBaTh MapaMeTpbl U
KPUTEPHU PEIICHIS;

AQHAJTM3UPOBATh NOJIYYEHHBIC B XOJ€ PEIICHHs 3aaud PEe3yJbTaTbl, KDUTHUYECKH OLIEHUBATh UX
JOCTOBEPHOCTH, IPOrHO3MPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh IIEJICHANIPABICHHBI IOMCK TIepeHOca CpeACTB H  CIocOOOB  JIeHCTBUS B
po(heCcCHOHATBHYIO CPELY;

YMETh MIEPEHOCUTH 3HAHUS B ITO3HABATENBHYIO M IPAKTUIECKYIO 00JIaCTH KU3HE S TEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeif;

BBIIBUTATh HOBBIC MJEH, IpeAIaraTb OPUrHHaJIbHbBIC MOAXOABl U PEIICHHS, CTABUTH MPOOJIEMBI U
3a[a4u, JOITyCKAIOUINE albTePHATUBHBIC PEILICHUS.

3) pabdota c undopmanmeii:

OpPUECHTUPOBATLCS B Pa3IMYHBIX MCTOYHHKAX HH(pOpMannu (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
HOITYJISIPHON JIUTEpaType, OMOTOTMUECKUX CIOBapsX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B
WntepHere), aHanm3upoBaTh MHGOPMALUIO PA3IMYHBIX BUAOB M (HOPM IPENCTABICHUS, KPUTHUCCKH
OIICHUBATH €€ JOCTOBEPHOCTh M HETPOTHBOPEUNBOCTE;

(bopMyIUpoOBaTh 3aMPOCHl U IPUMEHATh Pa3IMYHbIE METOABI IPH MOKUCKE U 0TOOpE OMOIOTHYECKON
nHpOpMaIK, HeOOXOAUMOM /ISl BHIIOIHEHHSI yUeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT — WCHOJNB30BaHUS  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHMaNIbHYI0 (GOpMy MpeacTaBiieHHs OHOJOrudeckoil mHpopmanmn
(cxemsbl, rpad Ky, AHATPAMMBI, TAOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KA4eCTBE Cpe/ICTBa MpU pabote ¢ Onomornyeckoil mHpopMaIue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUECKUe 3HaKW U CUMBOJIBI, GopMyJbl, abOpeBuaTypy,
HOMEHKJIATyPY, UCIOIb30BaTh U PE0OPA30BBIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIISHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAaHUS W 3alIUThl MHPOpPMANWH, WHOOPMAIMOHHONW 0E€30MacHOCTH
JIMYHOCTH.

OsiiaeHye yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1eiCTBUAMU:

1) odmenne:

OCYILECTBIISITH KOMMYHHUKAIlMM BO BceX cepax XHM3HM, aKTUBHO y4acTBOBAaTh B JUAJIOTE WIH
JUCKYCCHM TIO CYILECTBY OOCyXIaeMoil TeMbl (YMEHHE 3a/aBaTh BOINPOCHI, BBHICKA3bIBAaTh CY>KACHUS
OTHOCHUTEIIFHO BBITTOJHEHUSI MpeJiaraeMoi 3ajiaui, yYUThIBATh WHTEPECHl U COTJIACOBAHHOCTh MO3HITUI
JPYTUX YYaCTHUKOB JMAI0Ta UK TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpeICTBa OOIICHHWS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPEIOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallMd, yMeTh CMArYaTh KOH(IJIMKTBI W BECTH
MIePETrOBOPEI;

BJIaJCTh PAa3NUYHBIMU CHOcOo0aMH OOLICHUS W B3aUMOACUCTBHS, MOHUMATh HAMEPEHHs IPYTrux
JIo/IeH, MPOSIBIATE YBOKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme popMyaupoBaTh
CBOU BO3paKEHUS,;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAHHEM SI3bIKOBBIX CPEJCTB.



2) coBMeCTHasl 1eSITeTbHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHAMBUIYAIbHOW PabOThl P PEIICHUH
Onosornveckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYNIOBBIX  (OpM
B3aUMOJICHCTBUSI IIPH PELICHUH y4yeOHO! 3a/1a4H;

BBIOMpaTh TEMATUKy M METOAbl COBMECTHBIX MAEHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)I0TO 4JICHA KOJJICKTUBA,;

MIPUHMUMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JOCTIPKEHHIO: COCTABIIATH IJIaH ICHCTBUI, pacpeesisiTh POJIM ¢ yIETOM MHEHNH yYaCTHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHON paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPHSIM;

Ipe/uiaraTb HOBBIE IPOEKTHI, OLECHWBATH HICH C TIIO3ULIUM HOBU3HBI, OPHUIHHAIBHOCTH,
MIPAKTHUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETMUECKOE MOBEJECHUE B PA3JIMYHBIX CHUTYALUsX, MPOSBIATH
TBOPYECTBO M BOOOpaKeHHUE, ObITh HHULUATHBHBIM.

OBiajgeHue YHUBEPCAIBHBIMHI PEryJIATHBHBIMH JeHCTBUSMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS IJIS BBIABICHUS NPOOJIEM M MX PELICHUS B )KM3HEHHBIX U
yUeOHBIX CUTYALMSIX;

BBIOMpATH Ha OCHOBE OMOJIOTMYECKHUX 3HAHUH 11eTIeBBIE H CMBICIIOBBIE YCTAHOBKHU B CBOUX JICHCTBHUSIX
Y TIOCTYIIKAX T0 OTHOILIEHUIO K )KMBOM MPUPOE, CBOEMY 3/10pPOBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYILLECTBIIATH IM03HABATENBHYIO AEATEIBbHOCTD, BBISIBIATE IPOOJIEMBI, CTABUTH U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOM NESITEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETIbHO COCTaBJSITh IUIAH pEIICHUS TMPOOJIeMBl C YYETOM HMMEIOLIMXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallVsIM;

pacimupsTh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX PEANOYTEHUH;

JlenaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO ¥ MPOSBICHUIO IIUPOKON 3PYAHMIIMU B Pa3HBIX 00JacTAX 3HAHUIA,
MOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTEIbHBIN M KYJIBTYPHBIH YPOBECHD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBEI B ACSTEIbHOCTh, OLICHUBATh COOTBETCTBHE
pE3yIBTATOB LENSIM;

BJIaJeTh HAaBBIKAMH I103HABATENILHOW pe(UIEKCMH KaK OCO3HAaHMSA COBEPILIAEMBIX ICHCTBUU H
MBICJIUTEJILHBIX TIPOLIECCOB, MX PE3YIbTATOB U OCHOBAHUH, UCIIOJIb30BAaTh MPUEMBI pEIICKCHH TSI OLIEHKU
CUTYaIllH, BEIOOpA BEPHOT'O PEIICHHUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHIKEHHIO;

MPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MIPHU aHAJIN3€E PE3YIbTATOB ACSITEIHHOCTH;

3) npuHsTHE CEOS U IPYTHX:

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKU M IOCTOMHCTBA;

MIPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX MIPHU aHAIN3€E PE3YIBTATOB AEATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OIINOKM;

pa3BUBATh CIIOCOOHOCTh TTOHUMATh MU C TO3UIIHHU JIPYTOTO YelIOBEKa.

INPEJIMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbraThl ocBoeHus porpaMMbl COO 1o 6uosioruu Ha 6a30BOM YPOBHE BKJITFOUAIOT
cneuuguueckue i yaueOHoro nmpeamera «bHonorusy HayyHble 3HaHHS, YMEHHUS U CIIOCOOBI IeHiCTBUH 110
OCBOCHHIO, MHTCPIIPETALIUN U HpeO6paSOBaHI/HO 3H&HI/II>1, BUIbI OCATCIBHOCTU II0 IMOJYUCHHWIO HOBOTO
3HaHUA U NPHUMCHCHHUIO 3HAHUU B Ppa3INYHbIX yqe6HBIX CUTyaluAaX, a TaKXKE B pCaJIbHbIX XHU3HCHHBIX
CUTYyalusiX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamme npeaMeTHble pe3ysbTaThl MPEACTaBICHBI IO TOAAM
oOydeHwusl.

[IpenmetHble pe3ynbTaThl OCBOeHUs yueOHoro mnpeamera «buosorus» ¢ 10 knacce ROIKHEBI
OTpaXkaTh:



c(hopMHPOBaHHOCTH 3HAHUH O MECTE M POJTU OMOJIOTHHU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B pOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MUPa W HAYIHOTO MHPOBO33PEHUS,
0 BKJAJ€ POCCHHUCKMX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B PAa3BUTUE OHOJIOTHH, (QYHKIHOHAIBHON
TPaMOTHOCTH YeJIOBEKa JIJIsl peIIeHNUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBATh COIeP)KaHre OMOJIOTHIECKUX TEPMHUHOB U TOHATHH: )KU3Hb, KIIETKA, OPTaHHU3M,
MeTabonmm3M (0OMEH BeIIeCTB W TpEeBpalleHHe SHEPTHH), TOMEeocTa3 (CaMOperyIslus), ypOBHEBas
OpraHu3alys )KUBBIX CHCTEM, CAMOBOCIIPOU3BeIcHNE (PEMTPOAYKIIHS), HACIEACTBEHHOCTh, H3MEHYHBOCTb,
POCT M pa3BUTHE;

YMEHHE U3JIaraTth OMOJIOTHYECKre TeOpHH (KIETOYHAS, XPOMOCOMHAs, MyTallMOHHAS, IIEHTPaIbHAS
JIorTMa MOJICKYJIspHOU Ouonorum), 3akoubl (I. Menaens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LEHTPax MHOroo0pa3us U MPOUCXOXKICHHS Ky IbTypHBIX pacTeHuit H. V. BaBunosa), onpeensT rpaHULIbI
WX PIMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HAayYyHOTO MO3HAHWS B OWMOJIOTMH: HAOMIOACHWUE W ONHCAHHUE JKUBBIX
CHCTEM, IPOLIECCOB U SIBJICHUIA, OpPTaHU3alHs U TPOBEIeHHE OMOIOrNIeCKOTO SKCIIEPUMEHTA, BHIIBIKCHHUE
TUTIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXAY HCCIEAyeMBbIMH BEIMYMHAMH, OOBSCHEHHE ITOYYCHHBIX
pe3ynbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX TOHATHH, TEOpUH W 3aKOHOB, YMEHHE [eJaTh BHIBOJBI Ha
OCHOBAHUH IMOJTYYCHHBIX PE3YJILTATOB,

YMEHHE BBIIEIATh CYIIECTBEHHBIE TNPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT H OYKAPHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
MpeBpalIeHUs SHEPTUH B KIIETKe, (HOTOCHHTE3a, IIACTHYECKOTO U JHEPTETHYECKOT0 0OMEHa, XEMOCHHTE3a,
MUTO3a, Mei103a, OINIOIOTBOPEHHUS, Pa3MHOXKEHHU S, HTHIUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

yYMEHHE PUMEHSTH TOJTYYCHHbIE 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX POIIECCOB U SBICHHUM,
JUTSL TIPUHATHUS MPAKTUYECKUX PEHICHUH B MOBCETHEBHOW JKHU3HHU C LEJbI0 oOecredeHus] Oe30MacHOCTH
CBOETO 3JI0OPOBbS M 3/0POBbS OKPYXKAIOIIMX JIOJEH, COOMIOAEHUs HOPM TPaMOTHOTO IOBEJCHHS B
OKpY’KaroIeH MpUPOTHON cpeie, MOHNMaHue HeOOX0INMOCTH HCITOIE30BaHUS JOCTIKEHUH COBpEMEHHON
OMOJIOTHH ¥ OMOTEXHOJIOTHH TSI PAIlOHAIEHOTO MTPUPOIOTIONH30BAHHS,

YMCHHE pEIlaTh 3JIEMCHTAPHBIC I'CHETUYCCKUE 3aJa4d Ha MOHO- U I[I/II‘I/I6pI/II[HOe CKpCuiMBaHuUe,
CIICTIJICHHOE HacJeJ0BaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS JUIA TpeAcKa3aHus
HACJIeJIOBaHUS TIPU3HAKOB y OPraHU3MOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpPaKTUYeCKue paboThl, cOONI0IATh MpaBmiIa Mpu paboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHHEM;

YMEHHE KPUTUYECKHU OIICHUBAThH U HHTEPIPETHPOBATh MHPOPMAIIHIO OMOJIOTHYECKOTO COJICPKAHHUS,
BKITIOYAIOMIYIO TICEB/IOHAYYHBIC 3HAHMS W3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBA MAacCOBOW MH(OpMAINH,
HayYHO-TIOIYJSIPHBIE MaTepuajbl), STUYECKUE AaCIEKThl COBPEMEHHBIX WCCIICIOBAaHUN B OHOJIOTHH,
MeIHUIUHE, ONOTEXHOJIOTHH;

YMEHHE CO3]/1aBaTh COOCTBEHHBIE NMMCHhMEHHBIE W YCTHBIE COOOIIEHMsI, 00001Ias ONOIOTHIEeCKYIO
I/IH(I)OpMaHI/IIO N3 HECKOJIbBKMX UCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaTh MMOHATHHHBIN arrmapar OMOJIOTHH.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUs ydeOHOro mnpeamera «buosorus» 6 11 Kiacce IOIKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHHI O MECTE W POJIM OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHHUS €CTECTBEHHBIX
HayK, B (D OpMHPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOI KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHS,
0 BKJaJ€ POCCHHCKMX M 3apyOeXHBIX YU€HBIX-OMOJIOTOB B PAa3BUTUE OHOJIOTHH, (QYHKIHMOHAJIBHON
TPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HCHHBIX 33]1a4;

YMC€HHE pacCKpbeIBaTb COACPKAHUC OMOJIOTHYECKHUX TEPMHUHOB H TOHSTHIH: BU, IOITYJIALUA,
reHo(OHA, SBOJIONMS, IBIXKYIIUE CHIBL ((aKTOpHI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHKE, SKOJIOTHIECKUE (PaKTOPbI, SKOCUCTEMA, IPOILYLIEHTHI, KOHCYMEHTHI, PEAyLEHTHI, LIEeIH
MIATaHUs, YKOJIOTHYECKas IMpaMuia, OMoreonenos, onocdepa;

YMEHHUE u3JiaraTh OMOJIOTHYECKHEe Teopud (dBoItoIMoHHAas Teopus Y. JlapBuHA, CHHTETHUYECKAs
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aposiimieBoro cxoacrsa K. M. Bapa, yepenoBanus
IJIaBHBIX HampasjeHui u myted sBomonmuu A. H. CeseprioBa, yuenust o 6uochepe B. WM. BepHauckoro),
OIPEACIIATE I'paHUIbl UX IPUMECHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHE BJIaJeTh METOJaMH HayYyHOTO MO3HAHUS B OMOJOTMU: HAOMIOACHUE U OIHCAHUE YKUBBIX
CHCTEM, IPOLIECCOB U SIBICHHIA, OpPraHU3alMs U IPOBEIEHHE OMOIOrHIEeCKOT0 SKCIIEPUMEHTA, BBIABIKCHHE
TUTIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXAY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSCHEHHE ITOTYYEHHBIX



pe3yabTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TOHATHI, TEOPWH M 3aKOHOB, YMEHHE JellaTh BBIBOJBI Ha
OCHOBaHUH TOJIYIEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNATh CYLIECTBEHHBIE MPU3HAKUW CTPOCHUS OHOJOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIUK, MPOAYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M JKOCHCTEM, OCOOCHHOCTH
MPOIECCOB:  HACNEJCTBEHHONM  HM3MEHYMBOCTH,  €CTeCTBEHHOro  oTOopa,  BHA000pa30BaHUS,
MIPHUCIIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBHS IKOJIOTUIECKHX (DAKTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB
W TIOTOKAa SHEPrHMHM B JKOCHCTEMAaxX, aHTPOIOTEHHBIX W3MEHEHHWH B OKOCHUCTEMax CBOCH MECTHOCTH,
KpYTrOBOPOTA BEIIECTB M OMOTEOXMMIUECKUX IUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTH TOJTYYeHHbIE 3HAHUS U OOBSICHEHUS OMOJIOTHYECKHUX MPOIIECCOB U SBIICHUH,
JUTSL IPUHATHUS MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpY’KaroIei MpUpOTHON cpesie, MOHNMaHNe He0OX0AMMOCTH HCIIOIB30BaHUS JOCTHIKEHUI COBPEMEHHON
OHOIIOTHH ISl PallMOHATILHOTO MPUPOAONOIH30BaHUS;

YMEHHUE pelaTh dJeMEeHTapHble OMOJOrHYecKHe 3a/1aui, COCTABIATh CXEMbI IIEPEHOCa BEUIECTB U
SHEPTHH B SKOCHCTeMaX (I[eTH MTUTaHMUs);

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTU4YecKue paboThl, COOMIONATh MpaBwia pu padore ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTUYECKH OIICHUBATH U HHTEPIPETHPOBATh MHPOPMAIIHIO OMOIOTHYECKOTO COJCPKAHMS,
BKITIOUAIOMIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX NCTOYHHUKOB (CPEICTBA MAacCOBOW WH(pOpMaIuHy,
HAYYHO-TIONYJISIPHBIE ~ MaTepuallbl), PacCMaTpUBaTh  TJOOATBHBIE  OKOJOTMYECKHE  MPOOJIEMEI
COBPEMEHHOCTH, (POPMHPOBATH MO0 OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHMs, 0000Ias OHOIOTHIECKYIO
I/IH(l)OpMaHI/IIO N3 HCCKOJIbKHUX UCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaATH MOHATUHHBIN arfrapar 6I/IOJIOFI/II/I.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KosuuecTBO 4yacon DJ1eKTPOHHBIE
Ne HaumMeHoBaHue pa3ieiioB U K n (uudposbie)
n/n TEeM MPOrpaMMbI Bcero OHTPOJBLHBIE paKTHIECKHE o0pa3oBaTeJbHbIE
porp a00 a0o P
padoThI padoThI pecypesI
bubmmoreka [JOK
1 buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBI U UX 1 bubmoreka [JOK
OpraHu3anus https://m.edso0.ru/7f41c292
bubmuoreka [IOK
8 HU3BELEATENEEOCTS KICTKH 6 0.5 https://m.edso0.ru/7f41c292
P
4 Hf“ﬁigmf::;:;ge a3BUTHE 5 1 Eubmorexa LHOK
JUBHLY p https://m.edsoo.ru/7f41¢c292
OpTraHU3MOB
5 HacnenctBeHHOCTD U 8 05 2 bubnuorexa LIOK
W3MEHYHUBOCTh OPTraHU3MOB ' https://m.edsoo.ru/7f41c292
6 Cenexuust OpraHu3MOB. 3 Bu6mmoreka [IOK
OCHOBBI OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
Bbubnmnoreka IJOK
! Peseparoe Bpems 1 https://m.edsoo.ru/7f41¢c292
8 XuMHUYECKUH COCTaB U 8 05 1 bubmuorexa LIOK
CTPOEHUE KIIETKU ' https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 34 15 45
1O [IPOT'PAMME ' '
TEMATHYECKOE IIJIAHUPOBAHUE
11 KJIACC
KonnuyecTBo 4acoB DJIeKTPOHHBIE
Ne HaunMeHoBaHue pa3aesioB U K 0 (uudgposbIe)
n/n TeM NMPOrpamMMbl Bcero OHTPOJILHEIE paKTHiecKue o0pa3oBaTebHbIE
padoThI padoThbl pecypebt
butmmoreka [IOK
1 IBOMOLKOHHAs GHONOrHA 9 1 https://m.edsoo.ru/7f41¢c292
2 Bo3HUKHOBEHME U pa3BUTHE 9 05 Bbubimmoreka [IOK
JKM3HHU Ha 3emiie ' https://m.eds00.ru/7f41¢292
3 Opranu3Msbl 1 OKpyKaromas 5 1 bu6mmotexa [IOK
cpena https://m.edsoo.ru/7f41c292
4 Coo0OmiecTBa 9 bubmmoreka ITOK
3KOJIOTUUYECKUE CUCTEMBI https://m.edso0.ru/7f41¢c292
5 PesepBHOe Bpems 2 bu6moreka [IOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB 34 0 25

10 ITPOI'PAMME
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INIOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne IpakTHuec- Jara undposbie
n/n Tema ypoka Bcero KOHﬁTp(mBHHe KHe U3y4YeHHs o0pa3oBaTebHbIE
paboTLl padoThI pecypcbl
bu6nmoreka IJOK
1 buonorus B cucteMe Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
MeTtoap! TO3HAHUS KUBOH
npupobl. [IpakTudeckas
abora Ne 1
2 EI/ICHOHLSOBaHI/Ie 1 0.5 Bubmiorexa LIOK
' https://m.eds00.ru/863e6122
Pa3IMYHBIX METO/IOB TIPH
I/I3y‘-ICHI/II/I 6I/IOJIOFI/IHCCKI/IX
00BEKTOB)
3 buonoruyeckue cucTeMBbl, 1 bubmoreka [JOK
MPOLIECCH] U UX U3YYECHHE https://m.eds00.ru/863e6564
X o
4 cromn, Boma n 1 0.5 Eubmiorexa HOK
- BOAL ) https://m.edso00.ru/863e674e
MUHEpPAJIbHBIE COIH
5 Benku. CoctaB u cTrpoeHue 1 bubnuorexa LIOK
0€eJIKOB https://m.edso0.ru/863e6b72
DepMEHTBI —
OHOJIOTHYECKHUE
KaTaJau3aTopbl.
JIa6 0 o]
6 | dimpeme T 05 BuGmorexa LIOK
M . ' https://m.edso0.ru/863e6b72
KaTaJIUTHYECKON
aKTUBHOCTH (hepMEeHTOB (Ha
HpHMepe aMnJ1a3bl NN
KaTaiasbl)»
bubmoreka IIOK
! Yraesozet. Jiumaaer 1 https://m.eds00.ru/863e6870
8 HyxnenHOBBIE KHCIIOTHI. 1 Bubmmorexa [JOK
ATD https://m.eds00.ru/863e6d5¢c
"
o | Moo | Bumorea 110K
i ’ https://m.edsoo.ru/863e6e88
Knerounas teopust
10 Knerka xak nemoctHas 1
’)KMBasi CUCTEMA
Crpoenue
9YKapUOTUIECKOU KIIETKH.
Jlaboparophas padota Ne 2
«H3yuenue ctpoeHus
KneTyox paCTeH[;/I i Bubmoreka [JOK
11 ’ 1 0.5 https://m.edso0.ru/863e6ff0

JKUBOTHBIX, TPHOOB U
OaxTepuii oz
MHUKPOCKOITOM Ha F'OTOBBIX
MHUKpOIpenaparax u ux
OITHCaHMe

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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https://m.edsoo.ru/863e716c

12 OOMeH BeIIeCTB WIH bubmmoreka [JOK
MeTa00aM3M https://m.edso0.ru/863e766¢

bu6mmoreka IJOK

13 DorocuHTe3. XeMOCHHTE3 https://m.edso0.ru/863e7c98

N bubmmoreka [JOK
14 OHepreTurecKuit 06MeH 0.5 https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KIETKH.
Henenue knetku. Muros.
JIaboparopnas pabora Ne 3
15 «Ha6§1§n§111{1/1: 1I\)4HT0§a B 0.5 bubmmorexa LIOK
’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MHKpOIIperapaTax»

16 buocunTtes Oenka. Peakuus bubnunoreka [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e

17 Tpancnsaus — OMOCUHTE3 Bubmuorexa [JOK
OeJka https://m.edso0.ru/863e796e

18 Hexnerounsie Gpopmbl Bu6nmoreka IJOK
SKU3HU — BUPYCHI https://m.edso0.ru/863e7540

bubmuoteka LIOK

19 ?OF?I:EISEI?;MHWWHM https://m.eds00.ru/863e81h6

p https://m.eds00.ru/863e831e
. bubmuoreka LIOK

20 Metios https://m.edso00.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE
ITIOJIOBBIX KJICTOK.

O1mo10TBOpEHUE.

21 JlaGoparopnast paGora Ne 4 05 Bubmorexa [JOK
«3ydeHue cTpoeHust ' https://m.eds00.ru/863e81b6
ITIOJIOBBIX KJICTOK Ha
TOTOBBIX
MHUKpOTIpenapaTax»

29 WunuBuayansHOE pa3BUTHE bubmuoreka IIOK
OPraHU3MOB https://m.eds00.ru/863e8436
I _

23 macrercremoctn BuGanorexa LIOK

A https://m.edso0.ru/863e86f2
N3MCHUYUBOCTHU
3aKOHOMEpPHOCTH

24 HacJIEJOBaHNUs IIPHU3HAKOB. Bubmoreka [JOK
MonorubpunHoe https://m.eds00.ru/863e8878
CKpelInBaHUE
JurudpuaHoe

o5 CKpelIuBaHue. 3aKoH bubnmnorexa [JOK
HE3aBUCHMOI'0O https://m.edsoo.ru/863e89a4
HACJICJIOBAHUS TIPU3HAKOB
CrieraeHHOEe HACIIEJOBAHKE
npu3HakoB. JlabopaTopHas

o5«

26 pig o;:TJ:;(fB« e 05 buGmiorexa LIOK
pesy ' https://m.eds00.ru/863e8c60
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO

CKpPCIINBAHUSA Y
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JIp030(hHITBI HA TOTOBBIX
MHUKpOIIpenapaTax»

27

28

T'eneruka nona.
HacnenoBanue npuzHakos,
CHLETJICHHBIX C MOJIOM

N3MeHUnBOCTE.

HenaciaencrBennas
A3MEHYUBOCTb.

JlaGopaTtopnast pabota Ne 6.

N3yuenue
MOIU(PHUKALTMOHHON
W3MEHYHMBOCTH,
IOCTPOECHUE
BapHaLMOHHOIO psiAa U
BapUALlUOHHOU KPHUBOK»

0.5

bu6nmoreka IJOK
https://m.eds00.ru/863e8c60

bu6mmoreka IJOK
https://m.edso00.ru/863e8efe

29

30

31

32

33

HaciencrBennas
M3MEHYUBOCTb.

Jlaboparophas padora Ne 7.

«AHanu3 MyTanui y
JIpO30( Tl Ha TOTOBBIX
MUKpOTpenapaTaxy

I'eneTnka uenoBeka

[Mpaktuuaeckas padbora Ne 2.

«CocTaBiieHrEe U aHaIN3
POJIOCIIOBHBIX YCIOBEKAY.

PeszepBHBIii ypoK.
O0001IEH E 110 TEME
«HacmencTBeHHOCTD U
W3MEHYUBOCTH
OpPTaHU3MOBY»

Cenexuus Kak HayKa 1
nporiecc

MeToap! 1 JOCTUKEHUS
CEJIEKLIUU PACTEHUN U
JKUBOTHBIX. DKcKypens Nel
«OCHOBHBIE METOJIBI U
JOCTIDKEHHS CENIEKIH
pacTeHuit M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLHIO,
IUIEMEHHYIO (epMmy,
COPTOUCTIBITATENbHBIN
Y4YacTOK, B TETNTUYHOE
XO034HCTBO, Ta00OpaTopuio
arpoyHHUBEPCUTETA HITH
HAy9HOTO IIEHTPA)».

0.5

0.5

Bu6nuoreka IJOK
https://m.edso00.ru/863e8efe

Bu6nuoreka IJOK
https://m.eds00.ru/863e8d78

bubmuorexa IIOK
https://m.eds00.ru/863e9214

bubmoreka IIOK
https://m.eds00.ru/863e9214

34

buorexHonorusa xax
0Tpacib NPOU3BOACTBA

Bu6mmoreka IJOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

4.5
Jp.—7
Ip.-2
OKCKypcHu
n-1
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INIOYPOYHOE IINTAHUPOBAHHE

11 KJIIACC
KosmuecTBO yacos DJIeKTPOHHbIE
Ne IMpakTHyec- ara uudpoBbIe
Tema ypoka KonTpoabhbie p - op
n/n Bcero 5 KHe H3Yy4YCHUs o0pa3oBaTeJIbHBIE
aA00ThbI
P padoThI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3Y4eHUs Bbubnunoteka I[JOK
1 https://m.edsoo.ru/863ea20e
2 HWcTopus pa3BuTus npencTaBIeHUN Bubmmorexa [JOK
00 9BOIOINI 1 https://m.eds00.ru/863e9570
3 MHUKpPOIBOITIOLIHS Bubmnoreka ITOK
1 https://m.edsoo.ru/863e9cle
4 Tomynsamms kak 31eMeHTapHas Bubnmmorexa LIOK
€IMHHIIA BH/IA U SBOJIFOLHH. https://m.edso0.ru/863e99c6
Jlabopatopnas pa6ora Ne 1 1 0.5
«CpaBHEHHUE BUIOB 110
MOP(OIOTHUECKOMY KPUTEPHIO»
5 JBmKymmue cuibl (3eMEeHTapHbIe bubnuoreka [JOK
(akTOpHBI) BOJOLUH 1 https://m.edsoo.ru/863e9da4
6 EcrectBenHbIit 0TOODP U €0 (HOPMBI bubnmuoteka [IOK
1 https://m.edsoo.ru/863e9ed0
7 Pesynprate! aBomonum: Bubnmmorexa LIOK
HPHUCIIOCOOICHHOCTh OPraHU3MOB https://m.edsoo.ru/863e9fde
BU00OpasoBanue. JlabopaTopHas 1 05
pabora Ne 2 «Onucanune ’
HPUCIIOCOOJIEHHOCTH OpPraHu3Ma ’
€& OTHOCHUTENIBHOTO XapaKTepay
8 Hanpasnenus u nytu bubnuoteka [IOK
MaKpPOIBOJTFOLIHN 1 https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIOIIMN 1
10 Hcropus xu3Hu Ha 3emie 1
METO/Ibl €€ U3yUeHUs 1
11 I'nnoTe3sl NPOUCXOXKACHUS XKU3HU bubmmorexa IJOK
Ha 3emie 1 https://m.edsoo.ru/863ea5a6
12 PasButne xu3HN Ha 3emile 1o 3pam Bubmorexa LIOK
U TIeprUoaaM 1 https://m.edsoo.ru/863ea6be
13 OCHOBHBI€ ATAIbl 3BOIOIUH bubnuoreka [JOK
PacCTHUTEIBHOTO U JKUBOTHOTO MHpA. https://m.edsoo.ru/863ea8bc
IIpaktuaeckas padora Ne 1 1 05
«/3y4eHne HCKOTAaeMbIX OCTATKOB '
pacTeHMit ¥ KUBOTHBIX B
KOJUTCKILIUSIX»
14 CoBpeMeHHas CHCTEMa Bubmorexa [JOK
OpTraHUYECKOTO MHpPA 1 https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeIOBEKa bubnmoreka [JOK
(arTponiorenes) 1 https://m.edsoo.ru/863eac2c
16 JBmxymiye cuibl ((hakTopbl) bubnmoreka [JOK
AHTPOIIOreHe3a 1 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaNH DBOJIIOINNA
YenoBeKa 1
18 YenoBeueckue pacsl ¥ NPUPOIHbIE 1 bubnmoreka [JOK

ajJanTanuy 4€JI0BCKa

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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Pesepausiii ypok. O6061eHHE 1O

Teme «BO3HHKHOBEHHUE U Pa3BUTHE 1
JKU3HH Ha 3emiie»
20 DKoJorus Kak Hayka 1
21 Cpensl 00uTaHHS ¥ SKOJIOTHICCKUE Bbubnunoteka I[JOK
(axTopsl 1 https://m.edsoo.ru/863eafec
22 AbunoTtHdeckue pakTopsbl. Bubnuorexa IJOK
Jlabopatoprast paGora Ne 3. https://m.edsoo.ru/863eb10e
«Mopororugeckne 0COOEHHOCTH
pacTeHHit U3 pa3HBIX MeCT 1 0.5
obutanus». Jlabopatopnas padorta
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPECHKOB KOJIEYCa»
23 Buotnyeckue dhakrops Bubmoreka [IOK
1 https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKHE XapaKTEePUCTUKU
momyssiiuu. [IpakTudeckas paborta
No 2 «ITomcuéT IOTHOCTH 1 0.5
HOMYJISIINI pa3HBIX BUIOB
pacTeHui»
25 CooO1mecTBa OpraHu3MoB — Bubmorexa [JOK
OuoIIEeH03 1 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI Bubmunorexa [IOK
(9KOCHCTEMBI) 1 https://m.edsoo.ru/863eb46a
27 OCHOBHEIE TTOKa3aTeIN bubnuoreka IJOK
JKOCHCTEMBI. JDKOJOTHUECKUE 1 https://m.edsoo.ru/863eb5fa
nupamubl. CBOMCTBA 3KOCUCTEM.
Cykueccus
28 [IpupoaHbIe SKOCHCTEMBI 1
29 AHTPOIIOTECHHBIE SKOCHCTEMBL 1
30 Buocdepa — rmodansHas Bubmorexa LIOK
JKOCHCTEMA 3eMiTH 1 https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHHS bubnuoteka [IOK
6uocdepsr 1 https://m.edsoo.ru/863ebd16
32 YemnoseuecTBo B bnochepe 3emin 1
33 CocymiecTBOBaHUE MIPUPOABI U Bubmorexa LIOK
YeI0BEeYeCTBa 1 https://m.edsoo.ru/863ebale
34 Pe3epBHbIii ypok. O6001IICHNE
Tembl «Coo0I1ecTBa U 1
HKOJIOTHYECKHE CHCTEMBDY
OBUIEE KOJIMYECTBO YACOB 11O 34 25

INPOI'PAMME



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YUEBHO-METOAUWUYECKOE OBECINHEYUEHUE OBPA30OBATEJIBHOI'O MPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA

* buonorus, 10 knace/ [laceannk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue /Ilox pen. [laceunnka B.B.,
AxknmoHnepHoe o0mectBo «M3natensctBo «lIpocBemeHue»

METOAUYECKHUE MATEPHUAJIBI JJ51 YUYUTEJIA

Buonorus (yrmy6nennslii yposens): Peanuzanus tpeboBanuii @I'OC cpegnero obiero oopa3oBaHus :
MeTtonmdeckoe nocodue st yantens / [JILA. Ilapmrytuna, A.B. OpunaankoB, O.B. Konscaukos, C.M. 'maroses];
nop pea. JLA. IapmytuHoit. — M.: ®T'BHY «MucTutyT cTpaTteruu pa3Butus oopasoBanusi», 2023. — 154 c.: .

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

1. http://school-collection.edu.ru - Equnas xomrekius [{OP;

2. http://fcior.edu.ru/ - denepanphbiit 6ank DOP;

3.https://biomolecula.ru/buomornekyna - Hay4HO-TIOMYJISIPHBII CAKT, MOCBAMEHHBII MOJICKYISPHBIM OCHOBAM
COBPEMEHHOI OHOJIOTHU U MPAKTHIECCKUM MIPUMEHEHHAM Hay9IHBIX JOCTHKECHUI B MEITUIIUHE U OHOTEXHOJIOTHH.

4. http://biodat.ru/ Biodat - cipaBouHO-MHGBOPMAIIMOHHBIN pecypc MO OHOJIOTHH M SKOJIOTHH, a TAKXKE CHCTeMa
COBMECTHO# pabOThI, MO3BOJISIOIIAST B HHTEPAKTHBHOM PEXXUME Pa3MECTHTh PE3yIbTaThl CBOMX MCCIIEIOBAHHN 1
HaOJIIOICHUH.

5. http://www.darwinmuseum.ru/section/kollekcii Komtekiuu JlapBuHOBCKOTO My3est - eTaibHast HH)OPMAITHsT
00 ’KCTIOHATaX KPYIMHEHIIEro OHOIOTHYECKOTO My3esl.

6. https://shio.info/ITpoext «Bcst Ouomnorus» - Hay4yHO-00pa30BaTEIbHBIN MPOCKT, MOCBAIICHHBIA OHOJIOTHH 1
POJICTBEHHBIM HAayKaM.

7. https://interneturok.ru/interneturok.ru - OTKpeITEIE YPOKH 110 BCEM MPEIMETaM IKOJIBHOM POrpaMMBbl,
COJIEpIKaT TECTHI, TPCHAKEPHI U KOHCIIEKTHI. Y YUTEIh HAWIET TOTOBbIC MATEPHAIIBI TS YPOKA, MOKET ITOCITyIIaTh
BUJICOJICKIIUH 10 JE€TCKOU IMCHXOJIOTHH.

8. Youtube-kanan Drofapublishing - apxus BeOrHapoB aBTOPOB yUeOHHKOB, YUECHBIX, MPETIOIaBATEIICH, YUUTEICH-
[PaKTHKOB, OTKPBITHIC YPOKH, HHTEPBBIO C BEIYIMMH CIEIHATHCTAMH.
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