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IHHOACHUTEJIBHAA 3AIIMCKA

[Tpu paszpaboTke mporpaMMbl O OUOJIOTUM TEOPETUYECKYI0 OCHOBY JJISI ONpPEAETICHHUS MOIXOMIOB K
(bopMHpPOBaHUIO cOlepKaHUs yueOHOro npeamera «bHOJIOTUsS» COCTABUIIU: KOHIENTYaJbHbIE MOJOKEHUS
dI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJICH, COJEpKaHUs, pe3yIbTaTOB OOydeHUS W TpeOOBaHUM K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS OO0 OOIMX MEeNnsiX M MPHHLIMIAX, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepammu, a Takxke
MOJIOKEHUA o crneuuduke Ouonornu, €€ 3HAYEHWHM B MO3HAHUM JKMBOM MpUPOAsl U oOecreueHUH
CYLIECTBOBAHMSI 4eJoBeueckoro oodmiectBa. CorjiacHO Ha3BaHHBIM TOJOKEHUSM, ONpeesieHbl OCHOBHbBIC
(GyHKINU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu MaéT mpeAcTaBIeHUE O LesIX, 00 o0mel cTpaTernu 00y4YeHHsI, BOCTUTAHUS
U pa3BuUTUS OOydaroluxcs cpeAcTBamMu ydeOHoro mnpeamera «buonorus», ompezenser o0s3aTenbHOE
MpPEeIMETHOE COJEp>KaHUE, €ro CTPYKTYpPY, paclpelesieHue IO pasfelnaM H TeMaM, PEKOMEHIYyEeMYIO
MOCJIEIOBATEIBPHOCTh M3YYEHUSI y4eOHOTr0 Marepuana ¢ yud€TOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBsI3€H, JJOTMKN 00pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCsl.

B nporpamme mo Ouonoruu TakKe YYHTHIBAIOTCA TPEOOBaHUSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeaIMETHBIM M IPEIMETHBIM pe3ylbTaTaM 00ydeHHUs B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHON  JIeATENbHOCTH/Y4eOHBIX  JCHCTBHIA  OOYYalOUmIMXCS TI0 OCBOCHHIO  COAEP)KaHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B mnporpamme mno Ouomormum (10-11 xkmnaccel, ©a30BbIi  ypOBEHb) peaTM30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B W3YYEHHMHM OHMOJOTHH, Onarojgaps 4yemy B HEil MpocMaTpHBAaeTCs HAMpPaBICHHOCTh Ha
pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHPOBAHHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IIEHHOCTHBIX
OpUEHTAlMM JIMYHOCTH, SKOJIOIMYECKOIO MBIIUIEHUS, MPEACTAaBIECHUN O 3J0pOBOM 00pa3ze >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyKarouieil mnpupogHoir cpene. Iloatomy Hapsay ¢ HU3ydeHUEM
0011e0MOIOTMYECKUX TEOPHid, a TaKKe 3HAHUI O CTPOCHHH >KMBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAIOLIUX B HUX MPOLECCOB B IPOrpaMMe M0 OMOJIOTUH y/I€JI€HO BHUMAaHNE UCIIOJIb30BaHUIO
MOJIYUEHHBIX 3HAHUW B TOBCEJHEBHOM JKM3HM Uil pELIEHUS TNPUKIAAHBIX 3a/Jad, B TOM YHUCIE:
npodMIaKTUKNA HACIEeICTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-TeHETHYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI KOJIOTMUYECKH 11€71ecO00pa3HOro MOBEICHHs B OKpY’Kalolled NpUPOAHOHN cpene, aHalin3a
BIIUSIHUS XO3SIICTBEHHOMN JIEATENHHOCTH YeJIOBEKa Ha COCTOSIHME MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHUMaHUS K NPUKIAAHON HaNpaBICHHOCTH ydyeOHoro mnpeamera «buonorus» MmpoauKTOBaHO
HEOO0XO/JUMOCTBIO O0€CleUYeHUsI YCIOBMH ISl pELIeHHs OJHOM U3 aKTYaJbHBIX 3a/ad ILIKOJBbHOTO
Ouosiornyeckoro o0Opa3oBaHus, KOTopas Ipeanosiaraer (opMHpPOBaHHE Y OOYYarOLUXCS CHOCOOHOCTH
a/1alITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpenHero o0iero oopa3oBaHMs 3aHUMaeT BaxHoe mecto. OHa obOecrieunBaeT
¢dopmupoBaHUe y OO0ydaromuXcs IMpeICTaBIeHU O Hay4yHOH KapTWHE MHpa, paclupsieT U o6oOuiaer
3HaHUS O KUBOU MpUpPOJe, €€ OTIMYUTEIbHBIX PU3HAKAX — YPOBHEBOM OpraHU3alMy U BOJIOLUH, CO3/1aET
yCIIOBUSL JUISl: TIO3HAHUS 3aKOHOB >KMBOW MPUPOJbI, (POopMHUpOBaHUS (PYHKIHOHAIBHON T'PaMOTHOCTH,
HAaBBIKOB 3/I0pOBOT0 U 0e30macHOro oopasa *HU3HHU, SKOJIOTHYECKOTO MBIIIIEHHUS, IEHHOCTHOT'O OTHOLIEHUS
K KHBOH MPHUPOJIE U YETIOBEKY.

Bosbiioe 3HadeHne OMONOTHS MMEET TaKkKe Ul pEeIleHUs] BOCIIUTATEIbHBIX M PAa3BUBAIOLINX 3a]au
cpenHero ooOmero oOpa3oBaHMs, conuamu3zanuu obOydaromuxcs. M3yuenuwe Owonoruu oOecreynBaeT
ycnoBust Ui (POPMUPOBAHHSI MHTEIUIEKTYAJbHBIX, KOMMYHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKOM KYNbTYphl, CIIOCOOCTBYET HHTETpalliy OWOJOTHYECKUX 3HAHUM C TPEACTaBICHUSMHU W3
JAPYTrUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3MKH, XUMHM U reorpaduu. Ha3zBaHHBIE NOJOXKEHUS O
npegHasHauYeHUH ydeOHoro mnpeamera «bHOOTUS» COCTaBMIM OCHOBY JUISL OIpENENIEHUS MOAXOA0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPIKAHUS, ITPEJICTABICHHOIO B IIpOrpaMMe 1Mo OHOJIOTHH.



Ot60p comepkanus yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIUN
KyJIbTYPOCOOOPA3HOIrO IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECS JOJKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HauuMble a5 (OpMHpPOBaHUS OOIIEH KyJIbTYpHl, OIpPECNSAIONINE aJeKBATHOE IOBEACHUE
YeJIOBeKa B OKpYXKaloleld MPUPOIHOM cpejie, BOCTPEOOBaHHbIE B MOBCEAHEBHOM KU3HU M MPAKTUUYECKOU
nesitenbHocTH. Ocob60e MECTO B 3TOM cHCTeMe 3HAHUM 3aHUMAlOT 3JIEMEHTHI COJIEP KaHUs, KOTOpPbIE CIIyKat
OCHOBOI st hopMHpOBaHMS TPEICTABICHUNH O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U
[IEHHOCTHBIX OPHEHTAIMSIX JINYHOCTH, CIIOCOOCTBYIOIINX T'yMaHH3AIMH OHOJIOTHYECKOT0 00pa30BaHMS.

CTpyKTypHpOBaHHE COJCpKaHUs y4eOHOro MaTepuana B MporpaMMme Mo OMOJOTHH OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOIO 3HAYEHMS] 3HAHUNW OO0 OTIMYUTENIBHBIX OCOOCHHOCTSIX >XKMBOW MPUPOIBI, O €&
YpOBHEBOI OpraHu3aluyd U D3BOJIONUU. B COOTBETCTBUM € 3TUM B CTPYKType Yy4eOHOro mpeamera
«buonorus» BbIJENEHBI CIENYIOIUE CoAepKaTeabHbIe TUHUU: «buonorus xak Hayka. MeToJsl Hay4YHOTO
no3HaHus», «KieTka kak Ononoruueckas cucrema, «Opranusm kak Ouojormyeckas cuctema», «Cucrema u
MHOT000pa3ue OpPraHuyeckoro Mupay, «IBOJIOLHMS >KUBOH MNPUPOIbI», «IKOCUCTEMBl U HPUCYIIHE UM
3aKOHOMEPHOCTH.

Lenp uzyuenust yuebnoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE O0YYArOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHW3alMy XKUBBIX CHCTEM PAa3HOTO paHra W mpuolOpereHue
YMEHHI HCIIOJIb30BATh 3TU 3HAHUS U TPAMOTHBIX JCWCTBUM B OTHOIIEHUU OOBEKTOB >KUBOW MPUPOJIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTmkeHne 1enu u3ydenus ydeOnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE 00€CTIEUMBACTCS
pEILIEHNEM CIIETYIOIINX 3aau:

OCBOGHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUW O OHOJOTHYECKHX TEOPHSIX, YYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBUiIax, CIYKallUX OCHOBOW i (opMHpOBaHHS NpPEICTABICHUN O
€CTeCTBEHHO-HAYUYHOW KapTHHE MHpA, O METOJaX HAyYHOTO IO3HAHUS, CTPOCHWUH, MHOTO00pa3uH H
0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OPTraHU3aIMH, BBIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIETIOBAHMIX B OMOJIOTHH;

(dbopMupoBaHHe y 00ydarOIUXCsl MO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH
B TIpOIIECCEe aHajM3a MAHHBIX O MYyTAX Pa3BUTHS B OMOJOTMM HAYYHBIX B3IIIAZO0B, WJEH M TOJIXO/IOB K
M3YUYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AINY;

CTaHOBJIEHUE y 00y4aromuxcs o0mel KyibTypbl, GYHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUH
OOBSICHATh U OLIEHUBATh SIBJIEHUS OKPYXKAIOIIEr0 MUpPA JKUBOW MPHUPOJBI HA OCHOBAaHUM 3HAHWUN U OMBITA,
MOJTYYSHHBIX TIPU U3YyYEHUU OUOJIOTHH;

dbopmupoBaHre y O0y4aromUXCs YMEHHH HUTIOCTPHPOBATH 3HAYCHHE OMOJOTHUYECKUX 3HAHUH B
IPAKTUYECKON  JIESATETbHOCTH 4YeJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTMH H
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOKIEHHOCTH B BOZMOKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOH MPUPO/IBI, HEOOXOAMMOCTH
OEpe’)KHOTO OTHONICHUS! K HEH, COONIOACHMS OTHYECKMX HOPM TP TPOBEACHUH OHMOIIOTHYECKUX
HCCIICIOBAHUI;

OCO3HaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JJIs MOBBILIEHUS YPOBHS HKOJOTHUECKOW KYIBTYpHI,
st GOPMHUPOBAHUS HAYTHOTO MUPOBO33PECHHUS;

MPUMEHEHNE NMPUOOPETEHHBIX 3HAHUNW U YMEHHM B MOBCEAHEBHOW XU3HU Ui OLEHKU IMOCIIEICTBUI
CBOEH JIEATENIbHOCTU MO OTHOIIEHUIO K OKpYKalollel cpene, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
co0uroIeHre Mep MPOPUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obmero obpazoBanusi «buonorus», nsydyaemas Ha 6a30BOM ypOBHE, SIBISICTCS
00s13aTeNbHBIM YYE€OHBIM TPEIMETOM, BXOJSIIMM B COCTaB MpPeAMETHOW oOsactu «EcTecTBeHHO-HAyJYHBIE
PEIMETHI.

Jlnst u3ydeHus: 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro o0Iero oopa3oBaHusl OTBOAUTCS 68 4acoB: B
10 xiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gyaca (1 gac B Hezeno).

COAEP)XAHUE OBYYEHUSA



10 KJTACC

Tema 1. Bnosnorus kak Hayka.

buomoruss kak Hayka. CBs3b Ouonoruu c OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTHMHU
€CTECTBEHHbIMM HayKamH, (puinocoduel, STUKOH, 3cTeTUKoW u npaBoM. Posb 6uosnorun B (hopMHUpOBaHUU
COBPEMEHHOM Hay4yHOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HayK.

Metoapl TO3HaHHWS KUBOW TNpHUPOAbl (HaOMIONEHWE, JKCIEPHUMEHT, OIHMCAaHUE, HW3MEpeHue,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpux.

TaOmuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktnyeckas pabora Ne 1. «Vcrnonb3oBaHue pasIMYHBIX METOIOB IPU U3Yy4EHUU OMOJOTHMYECKUX
OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OPraHU3ALUSA.

XKuspie crucrempl (OMOCHCTEMBI) KaK MpenMeT u3ydeHust Oumonoruu. OTIMYME JKUBBIX CHUCTEM OT
HEOPraHUYECKON MPUPOJBI.

CpoiicTBa OMocuCTeM M HX pazHOOOpazue. YPOBHM OpraHM3allud OMOCHCTEM: MOJICKYJISPHBIMH,
KJICTOYHBIH, TKAaHEBBIHA, OPTaHU3MEHHBIH, TTOMYIISAIIMOHHO-BUI0OBON, YKOCUCTEMHBIN (OHMOT€0IIeHOTHYECKHIA),
OonocqepHBbIi.

JdemoHcTpanum:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKU KU3HU», «Y POBHU OPraHU3ALMH KUBOH IPUPOIBI».

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUN COCTaB KJIETKU. XHMHUYECKHUE DJIEMEHTBI: MAaKpO3JEMEHTBI, MUKPOJIEMEHTHl. Bona n
MUHEPAJIbHBIE BEIECTBA.

@OyHKIMH BOJBI U MUHEPAIBbHBIX BELECTB B KieTke. [loanepkanne ocMoTHuecKkoro d6anaHca.

benku. CocraB u crpoeHue OenkoB. AMHMHOKUCIOTHI — MOHOMeEphl OenkoB. HeszameHumble u
3aMEHUMBIE aMHUHOKHUCJIOTHI. AMHMHOKHCJIOTHBI COCTaB. YPOBHH CTPYKTYpPbl OE€JIKOBON MOJIEKYJIbI
(mepBuuHas, BTOpUYHAs, TPETUYHAs W UETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OEJIKOB.
buonornyeckue pyHKINN OEIKOB.

depmeHTHl — Ouonoruyeckue karanuzaTopbl. CTpoeHue (epMeHTa: aKTHBHBIN IEHTp, cyOcTpaTHas
cnenudpuuHocTs. KopepmenTsl. Butamunsl. OTinumns GepMEeHTOB OT HEOPTaHUYECKUX KaTaIu3aTOpPOB.

VYraeBoasl: MOHOCaxapusl (TI0K03a, pubo3a U Ae30Kcupubo3a), Aucaxapuasl (caxaposa, J1aKTo3a) U
noJjcaxapupbl (Kpaxmai, TIMKOTeH, 1eJUTi0103a). buonornueckue GpyHKIMM yrieBoa0B.

Jlununel:  Tpurnuuepuasl, Qochomununel, crepounsl. [uapodunbHO-THAPOGOOHBIE CBOWCTBA.
buonoruueckue ¢pynxuu nunuaos. CpaBHEHUE YIJIEBOAOB, OEIKOB U JIMMHU0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotnnbl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkunu JJHK. Ctpoenue u pynxiuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[urtonorus — Hayka o kierke. Kimerounass teopusi — mpumep B3auMOJIEHCTBUS UIeH U (aKTOB B
Hay4YHOM ITO3HAHUU. METO bl N3yUEHHUSI KIETKU.

Knerka kak nenoctHas xuBas cuctema. OOIye Npu3HaKy KJIETOK: 3aMKHYTas Hapy>KHas MeMOpaHa,
monekyisl JIHK kak renernyeckuii anmapar, cucrema cuHTe3a Oernka.

Tunsl KJIeTOK: dyKapuoTHueckas U mpokapuotuieckas. OCOOEHHOCTH CTPOEHHS MPOKAPUOTHUECKOM
kinetkd. Kierounas crenka Oaktepuil. CTpoeHHe »yKapuoTHUecKOl KieTKd. OCHOBHBIE OTIUYUS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl ~KIJIETOK — KIJIETOYHAas CTeHKa, TIJIUKOKAIUKC, WX (YHKIUH.
[Tna3smarndeckass memOpana, e€ cBoiicTBa U QpyHkuuu. [{urormazma u e€ opranouasl. OgHOMEMOpaHHBIE
opranouasl kietku: OIIC, ammapar [ompmxu, au3zocoMbl. I[lodyaBTOHOMHBIE OPraHOUABI KIIETKU:



MUTOXOHJIPHH, TIACTUABI. [IponcxoknaeHne MUTOXOHIpHUM W TacTui. Buael mmactun. HememOpaHHBIC
OpPraHOM[bI KJIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTpP, LEHTPUOIH, PECHUUKH, XKT'yTUKU. DYyHKIIMM OpPraHOMUI0B
KJIETKH. BriroueHus.

Snpo — peryasTopHblid eHTp kiaeTku. CTpoeHue siapa: sjaepHas 000j09Ka, KaproIula3Ma, XpOMaTHH,
AIPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdeMoHcTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. llneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «Pacnipenenenne XMMHUYECKUX 3JIEMEHTOB B HEKHMBOM mpupone», «PacrpenencHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEY.

Tabmuuer u cxemsl: «llepuoguueckas TabinIa XUMUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIBI
BO/bI», «buocunrtes Oenka», «CtpoeHue Mousiekynbl Oenka», «CtpoeHue ¢pepmeHTa», «HykienHoBble
kuciaotel. JAHK», «Crtpoenue monekynbl ATD», «CTtpoeHHEe 3YKapHUOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOM KJIETKNW», «CTpOoeHHE pacTUTEIbHOUH KIETKH», «CTpOEHHE IPOKAPUOTUUYECKON KIETKWY,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIUmuasn.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyIOBaHUE Jis MPOBEACHUS HAOIIOACHUH, U3MEpPEHMI,
HKCIEPUMEHTOB, MUKPOIIPENIAapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEpPHUATIbHBIX KIETOK.

JlaGopaTopHble U NPaKTHYeCKUe PadoThI:

JIaGoparopnast pabora Ne 1. «l/3yueHune KaTtaaUTHUYeCKOW aKTUBHOCTH (EPMEHTOB (Ha MpHUMEpe
aMMJIa3bl WM KaTaasbl)».

JIaGoparopHast pabora Ne 2. «M3ydyeHue CTpoeHHs KJIETOK pacTeHUl, *KUBOTHBIX U OakTepuil mon
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENapaTax 1 Ux OIUCAHUEN.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM METa0O0IM3M. ACCHMIIIIUSA (TUIACTUYECKHH OOMEH) W JAUCCUMUIISAIUS
(oHepreTHyeckuii 0OMeH) — JBe CTOPOHBI €JMHOr0 Ipolecca Merabosnn3Ma. Posib 3aKOHOB COXpaHEHHs
BELIECTB U SHEPTUU B IOHUMaHUU METa00IM3MA.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Ponb pepMeHTOB B 0OMEHE BELIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMHOBas ¢a3bl GorocuHTe3a. Peakiuu ¢dorocunTesa. IhdHekTuBHOCTH
¢dotocunTe3a. 3HaueHue (PpoTocHHTE3a AJIS JKU3HMU Ha 3emuie. BnusiHue ycioBuil cpenapl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTEe3. XeMOCHHTE3UpYIolIe OakTepun. 3HaUeHHE XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIie.

DOHepreTuyeckuii 0OMeH B KieTke. Paciernienue BelecTs, BbIACIEHNE U aKKyMYJIUPOBaHUE SHEPTUN
B KJIETKE. DTambl sHepreTudeckoro oomena. I'mukonus. bpoxkenue u ero Buabl. Kuciopoanoe okucnenue,
Uy KkietouHoe Jaeixanue. OxucnurensHoe (ochopunupoBanne. DPPEKTUBHOCTH HIHEPTETHIECKOTO
oOMeHa.

Peakiun matpuuHoro cunresa. I'enetnueckas uHpopmauus u JIHK. Peanuzamus reneruueckoi
nHpopmanuu B KieTke. ['eHeTnyeckuil ko u ero cpoiictBa. TpaHckpunius — maTpuyHblii cuHTe3 PHK.
Tpancnsiuss — O6uocuHTe3 Oenka. Ortambl TpaHcusuuu. KonupoBanue amuuHokucior. Ponbs pubocom B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl Xu3HU — BHpYychl. Mcropusi oTkpbiTus BupycoB (/. M. MBaHOBCKwMiA).
Oco0eHHOCTH CTPOEHUs U KU3HEHHOTO IMKIAa BUpYcoB. baktepuodaru. bonesnu pacrenuil, )KMBOTHBIX U
4elioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHozeduimra uyenoseka (BMY) — Bo3Oyaurens CIIN/la.
OOparHasi TpaHCKpHUNIMA, peBepraza M HHTerpasza. IIpodmnakTuka pacnpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsnos, . . UIBanoBckui, K. A. Tumupsizes.



Tabmuup! u cxeMbl: «Tunel muTaHus», «MeTadonmu3zm», «MUTOXOHIPHUS», « IHEPTETUUECKHI 0OMEHY,
«Xmoporacty, «Potocunred», «Ctpoenue JIHK», «Ctpoenne um (yHKImoHupoBanue reHa», «CHHTE3
Oenkay, «['eHermuyeckuil koay, «Bupyce», «baktepumodarm», «CTpoeHHEe M KU3HEHHBIH LUKI BUpYyca
CIINda, 6axrepuodaray, «Pemmukanus JJHK».

Ob6opynoBanue: monenu-anmmkanuu «Yasoenne JHK wu Tpanckpunius», «buocuHTe3 Oemkay,
«CTtpoeHue KIeTku», Mojienb cTpykTypsl JTHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounblif uKII, WK )KU3HEHHBIN 1UKI kieTku. MaTepdasza u muros. [Iponeccel, nporekaronue B
untepdaze. Permkanus — peakumst matpuuHoro cunrte3a JIHK. Crtpoenue xpomocom. XpOMOCOMHBIH
Habop — KapuoTHun. JMIJIOUIHBIN U TalUIOUAHBIA XPOMOCOMHBIE HAabOpbl. Xpomatuasl. LluTonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knetku — muto3. Craguu mMurtosza. [Iporeccsl, mMpoUCXOAsIIMEe HA PA3HBIX CTAAMSIX MHUTO3A.
buonornueckuii cMbICI MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

DopMBI Pa3MHOKEHUSI OPTaHU3MOB: OECIIONOE U MOJIOBOE. BUIBI OECIIONOro pa3sMHOXKEHUS: IeTICHUE
HaJBOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHME, BET€TATUBHOE pPa3MHOKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHUE JJIs CEJICKIIMHU.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metios. Craguu meiio3a. [Iporeccel, mpoucxopsiue Ha cragusx meios3a. [loBegeHue xpomocoM B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3Ha4YEHUE MEN03a.

I'amerorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10IOBBIE Kene3bl: CEeMEHHUKH
u sauyHuku. OOpazoBaHWME U PAa3BUTHE TIOJOBBIX KJIETOK — TraMmeT (CIepMaro3oui, sIMIeKieTka) —
crepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHMS SHLEKIETOK M crepMaTo3ouJoB. OIIo10TBOPEHHE.
[TapTenorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHaiIbHOE pa3BuTHE (dMOpHOreHe3). ITarbl
SMOpPUOHANILHOTO PAa3BUTUSL Yy [IO3BOHOYHBIX JKHUBOTHBIX: JpOOJIEHWE, TacTpyJslus, OpraHOreHes.
[ToctambpuoHanbHOe pazBuThe. TUIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSAMOE, HENPAMOE (JTMUUHOYHOE).
Brustaue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIMH PA3BUTHSL.

JdemoncTpanum:

Tabmuupl u cxembl: «©OpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOITHOE OTUIOJJOTBOPEHUE Y IIBETKOBBIX
pacTeHui», «BeretaTuBHOE pa3MHOKEHUE pacTeHUI», «Jlenenne kieTku O6akTepuity, «CTpoeHHEe MOJIOBBIX
KIIeTOK», «CtpoeHue xpomocoMbl», «Kiaetounbsi mukm», «Pemnmmkanms HHK», «Mwuto3», «Meio3y,
«IIpsamoe u HenmpsiMoe pa3BUTHE», «l'aMeToreHe3 y MIIEKONMTAIONIMX M 4YelloBeKa», «OCHOBHbBIE CTaauu
OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOII, MUKporpenaparsl «CrepMaTo30uabl MIEKOIUTAIONIETO», «SHIeKkneTka
MJIEKONUTAOMIEr0», «KapuokiHe3 B KIETKAaX KOpEelIKa JIyKa», MarHUTHas MOJeNb-anIuinkanus «/lenenue
knetkun», Moaens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlabopaTtopHas padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlaboparopHast pabota Ne 4. «M3y4yeHne cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOTMpenaparax.

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mctopus pa3Butusi reHeTHKH. Ponbh IHUTONOTHH W SMOPHOJIOTUH B
CTAaHOBJICHUHM TEHETHKH. BKIax pOCCHICKMX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeETOIsI
TeHeTUKN  (TUOPUIONOTUYECKUH,  IUTOTCHETUYECKUH,  MOJIEKYJSIpHO-TeHeTudeckuii).  OCHOBHBIE
TeHETUYECKHE TTOHATHUS. [ eHeThuecKasi CAMBOJIMKA, MCIIOJIb3yeMasi B CXeMaX CKpEIIUBaHHUi.



3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB, ycTaHOBIEeHHbIe I. Mennmenem. MoHoruGpumaHoe
CKpelllMBaHue. 3aKOoH equHO-00pa3us ruOpuaoB mepBoro mokojeHus. [IpaBuio nomMuHHpoBaHMs. 3aKOH
paclileIieHusl IPU3HaKoB. [ 'nnores3a unctorsl ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpuHoe ckpeliMBaHue. 3aKOH HE3aBUCHMOIO HacielOBaHMs IMpU3HAKOB. Llurorenermueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUs. AHAIM3UpYOlIee CKpemuBanue. Vcnoap30Banue aHaIu3upyOLero
CKpEILMBAHUS JUIS ONIPEICIICHUS TeHOTUIIa OCOOU.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. MopraHa 1o CIEeruIeHHOMY HacJIeI0BaHUIO TEHOB.
Hapymienue cuenenns reHoB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTuUecKne KapThl.

I'enetnka mnona. XpoMOCOMHOE ompeneneHue Imona. AyYTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHbIe OpraHnu3mbl. HacnenoBanyue npu3sHaKkoB, CLEIIIEHHBIX € IIOJIOM.

WN3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJIEICTBEHHAss M HacleACTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuarnuoHHbIii
psn ¥ BapuanuoHHas kpusas. Hopma peakunu npusHaka. KoanuecTBeHHbIE U KAU€CTBEHHBIE PU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBennasi, Wi reHOTUIIMYECKAs, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meio3 u
MOJIOBOM  TpOIECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTH. MyTalliOHHAs  HM3MEHYHUBOCTD.
Knaccudukanusa Mmyranuii: reHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U IPUYUHBI MyTaluil. MyrareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEeACTBEHHOM n3MeHunBoctu H. . BaBuiosa.

BHesiepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/Ibl TEHETUKH YEJIOBEKA: T€HEAJIOTNYECKHI,
ONM3HELOBBIM, IMTOrCHETUYECKUHN, OHMOXMMHYECKHH, MOJeKylsipHOo-reHeTuueckuil. CoBpeMeHHOe
OIlpe/ieJIEHUE NeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHMPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCJIE C OMOILbIO
[MI[P-anamm3a. HacnencTBeHHbie 3a00JieBaHUSI YEJIOBEKAa: IeHHBbIC O0JEe3HU, OOJIE3HW C HACICICTBEHHOM
MIPEIPacIoIOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hn. CoMaTuyecKkue U reHepaTuBHbIE MyTaluu. CTBOJIOBbIE
kieTkd. [IpuHIUOBl 370poBOro oOpasza KU3HU, TUATHOCTHKU, MPOPUIAKTUKH U JICYCHUS TeHETHYECKUX
Oone3Heil. MeaMKO-TeHETUUECKOe  KOHCYJbTUpPOBaHWE. 3HAYCHUE  MEIUIIMHCKOM  TEHETHKH B
MPEIOTBPALLEHUH U JICUEHNU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanum:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H.
N. BaBuiios.

Tabmuipr u cxembl: «MOHOTHMOPHIHOE CKPELIMBAHUE M €r0 LUTOTEHETHYECKas OCHOBa», «3aKOH
pacIleryieHus ¥ ero [MUTOTeHeTHYeckasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUruOpuiHoe CKpelnBaHuey,
«uronoruyeckue OCHOBBI JUTHOPUIHOTO CKpemuBaHUA», «Meio3», «B3auMozeicTBie aienbHbIX
reHoBy», «['eHeTnueckrue KapThl pacT€HUM, KUBOTHBIX M YeJoBeKay, «l'eHeTuka moia», «3aKOHOMEPHOCTH
HACJIEIOBaHMsI, CLEIUIEHHOTO ¢ mojioM», «KapuoTumsl yeaoBeka M >KUBOTHBIX», «BHIbI M3MEHUMBOCTHY,
«MoaudukanmoHHas H3MEHUMBOCTHY, «HacnmenoBanue pesyc-pakropa», «['eHeTHKa TPYII KpPOBUY,
«MyTanuroHHas U3MEHYUBOCTBY.

Ob6opynoBanue: MO/IETTU-aNTTUKAL N «Monorubpuanoe CKpEIlMBaHUE, «Henonnoe
JOMUHUpOBaHUEe», «Jlurndpuanoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpOIMpenapar
«Apozoduna» (Hopma, MyTanuu GopMbl KPBLIIBEB U OKPACKHU Tena), repbapuii «"opoX MOCeBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 5. «lU3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopnast pabora Ne 6. «M3ydeHue MOAU(PHUKAIMOHHON WM3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

JlabopaTtopHas pabota Ne 7. «AHanu3 mytaruii y Apo30( ikl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKaAY.

Tema 7. Cesekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.



Cenexkuus Kak HayKa M IpoIecc. 3apoKIeHUE celleKuun U qomectukanus. Yuenue H. Y. BaBuioBa o
LEHTPax MPOMCXOXKJIEHUS U MHOrooOpa3us KyJIbTYpHBIX pacTeHUl. LIeHTphl MpOUCXOXKACHHS TOMAIIHUX
XKUBOTHBIX. CopT, IOpOJIa, LITAMM.

CoBpeMeHHbBIE METO/bI CeNeKIMH. MacCOBBI U MHAMBHYaTbHBI OTOOPHI B CENEKIMU PACTCHUN U
KUBOTHBIX. OlleHKa JKCTepbepa. bBIM3KOPOICTBEHHOE CKpelIMBaHHEe — WHOpUAMHT. Ywucras ITUHUS.
CkpeuBanue 4ucThiXx JauHMA. [erepo3uc, wunu rulpunHas cuia. HepoiacTBeHHOe CKpellMBaHUE —
ayropununr. OtnanéHHas tuOpuam3anus u € ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IOJydeHHe
MOJIMILIONOB. JIOCTHKEHUSI CEIEKIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buortexHonorus kak orpacip npou3BoAcTBa. ['eHHast HHKEeHepHs. DTarbl CO3/IaHUsI PEKOMOUHAHTHOM
JAHK u TtpaHcrennsix opranu3moB. Kiierounas uHxeHepus. Kietodnsie KylbTypbl. MHUKPOKIOHAIBHOE
pa3MHOXKeHHE pacTeHuid. KioHuMpOBaHHE BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkonornyeckue u sruaeckue npodneMsl. 'MO — reHeTnuecku MOAU(DUITUPOBAHHBIE OPTaHNU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoOB.

Tabmuuer u cxembl: Kapta «LleHTpbI MPOUCXOXKIEHUS U MHOr000pasusi KyJIbTYPHBIX PAaCTCHUN»,
«[lopoabl nOMamIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtTaanéHHas TUOpUAU3ALUL»,
«Pabotbl akanmemuka M. @. HBanoBay, «llomumnoumus», «OO0bekThl OuoTexHONMOTUMY», «KileTouHbIe
KYJbTYpbI U KJIOHMpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKH IJIOJOB U KOPHEIUIOAOB JUKHUX (OPM U KYJIbTYpHBIX COPTOB PACTEHHIA,
repOapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOBI U TOCTHXKEHUS CENIEKIIMA PACTCHHUM U KUBOTHBIX (HA CEJICKIIMOHHYIO
CTaHIMIO, MJIEMEHHYIO (pepMy, COPTOMCIBITATENILHBIA yYacTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaTOpHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJIrouMOHHAsA OHOJIOTHS.

[IpennochlIku BO3HUKHOBEHHUS SBOJIIOLIMOHHOW TEOpUU. OBOJIOLUOHHAS TEOpus U €€ MECTO B
6uosioruu. BiusiHIe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CuzerenscrBa »Boionuu. llaneoHTONOrMUECKHe: MOCIEAOBATEIBHOCTD IMOSIBJICHHS BHIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, TiepexoiHble (hopMbl. bruoreorpaduueckue: cXoncTBO U pasnuuue payH u
(b70p MaTepuUKOB U OCTPOBOB.

OMOPHOJIOrHUECKUE: CXOJCTBA U PA3JINYMs SMOPHOHOB pa3HbIX BHJIOB MMO3BOHOYHBIX. CpaBHUTEIIBHO-
aHaTOMUYECKHE: TOMOJIOTUYHBIEC, AHAJIOTMYHBbIE, PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISpHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX MyTEeH y BCeX
OpPraHHU3MOB.

OpomonmonHas teopus Y. JlapBuna. [Ipeanoceuiku BO3HUKHOBEHHS JapBUHM3Ma. [[BHKylue CHUIIbI
SBOJIOIMHM BHUJAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHME TpU OrPAaHUYEHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHINBOCTh, 00ph0a 3a CYIIIECTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BU1a U 3BOJIIOLUY.

JBwxynme cuwibl  ((hakTopbl) HBOJIONMM BHUAOB B HpupoAe. MyTallMOHHBIM mpouecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIiMoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpams.

EctectBenHbIil 0TOOp — HanpaBisomui pakTop 3Boounn. @OpMbI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ylbTaT »HBOJIONMM. [Ipumepsl mnpucrnocoOiieHuil y
OpraHu3MoB. ApoMOp(O3bI U UANO-AJANTAIIUH.

Bunx u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (POpMBI BHI00Opa3oBaHus: reorpaduieckoe,
9KOJIOTHYECKOE.



MaxkposBosmtorusi. @opmbl I3BOIONHH: (UIIeTHYECKas!, AUBEPreHTHAs, KOHBEPIeHTHAs, MapalljielibHasl.
HeobOpatumocTs 3BOMIONNN.

IIpoucxoxaeHue OT HecHelUaln3upOBaHHBIX HpeakoB. Ilporpeccupyromas —crenuanu3anus.
ApnantuBHas pagdanusl.

JdemoHcTpaumnu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapBun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb, O.
Mironnep, A. H. Cesepuios.

TaOmuupl um cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoibllIM I[103BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cyimiecTBoBaHUE», «EcTecTBeHHBIH 0TOOP»,
«MHoroo0pa3ue copToB pacTeHHit», «MHoOroodpasue mopoj XKUBOTHbIX», «llomymsuuny, «MyTanuoHHas
M3MEHYMBOCTB», «Apomopdosby, «Mamoamantammm», «OOmas nerenepauus», «/IBwKymmue CHIIBI
ooy, «Kapra-cxema wapmpyra myremectBuss Y. JlapBuHay, «boppba 3a cyliecTBOBaHUEY,
«I[IpucnocobnenHocts  opranusmoB»,  «l'eorpaduueckoe  BuAooOpazoBaHuE»,  «DKOJIOTUYECKOE
BUJI000pa30BaHUEY.

O6opynoBanue: KOJUIEKIMS HACEKOMBIX C PA3JMYHBIMU THIIAMH OKPAacKH, HAOOp TUIONOB M CEMsH,
kosutekuus «IIpumepbl 3alUTHBIX HPUCIIOCOONIEHUN Y KUBOTHBIX», MOJenb «OCHOBHBIE HAaIpaBJICHUS
ABOJIIOLIMNY, 00bEMHasE Moieb «CTPOSHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).

buoreorpaduueckas kapra mupa, Kouiekius «DopMbl COXpaHHOCTH HCKOMAEMBIX JKHUBOTHBIX H
pacteHuii», mozaenp amminkanus «llepekpéct xpomocomy, BiaxHbIe Ipenaparsl «Pa3BuTue HaCEKOMOIoy,
«Pa3Butne narymku», Mukpornpemnapar «/po3odunay (Hopma, Myranuu GOpMbI KPBUIBEB U OKPACKH TEJA).

JlabGopaTopHble H NpaKTUYecKue padoThbl:

JIaGoparopnas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaboparopHast pabora Ne 2. «Omnmcanue TPHUCIIOCOOJICHHOCTH OpraHM3Ma M €€ OTHOCHTEILHOTO
XapakTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HU Ha 3emJie.

JloHayuyHble MpeACTaBICHUS O 3apOKACHHUM KU3HHU. HayuHble TMIOTE3bl BOBHUKHOBEHHUS U3HHM Ha
3emiie: abMOreHes3 U naHcrnepMusl. XuMU4ecKast 3BOToIUs. AOMOTeHHbII CUHTE3 OPTaHNYECKUX BEILIECTB U3
HEOpPraHMYECKUX. OKCIEPUMEHTAIIbHOE TOATBEPXKACHUE XHUMUYECKOW »sBomonuu. HadanbHble 3Tarbl
Oouosiornyeckoit sBomonuu. I'mnoreza PHK-mmpa. @dopmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KileTkH U KX 3BoJronus. POpMUPOBAHUE OCHOBHBIX I'DYIII JKHUBBIX
OpPraHHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam u nepuoaaMm. Kartapxeit. Apxelckas U MpoTepO30MCKast IPHI.
[Taneo3olickass 3pa u e mepuoAbl: KeMOpUHCKUI, OpPIOBUKCKHM, CHIIypUICKHUH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKUH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuoibl: MaJI€OreHOBbIA, HEOT€HOBBIN, aHTPOITOT€HOBBIN.

XapakTeprucTUKa KJIMMaTa ¥ T€0JIOTMUECKUX IpoueccoB. OCHOBHBIE ATAlbl IBOJIIOLMHA PACTUTEIBHOTO
U JKUBOTHOrO Mupa. ApoMop(o3bl y pacTeHHH M >KUBOTHBIX. [losiBI€HHe, paciBeT W BBIMUPAHUE TPy
KUBBIX OPraHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BOJOUUU. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIIbI
OpPraHHU3MOB.

OBonronus 4enoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BUTHE NpeACTaBIE€HUN O INPOHUCXOKICHUU
yenoBeka. Meronpl u3y4deHHs aHTpororeHe3a. CXOACTBA U pa3IMyMsl 4YEJIOBEKa U JKUBOTHBIX.
CucremaTHueckoe MoJ0KEHUE YeIOBeKa.

JBwxyue cuibl ((pakTopbl) aHTpomoreHesa. HacnencTBeHHas HM3MEHYMBOCTb M €CTECTBEHHBIN
or6op. Ob1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUM TPy, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIWM W BETBU DBOJIOIHMHM YEJIOBEKAa: aBCTpaonuTeku, YemoBek ymenbiid, YemoBek
npsaMoxoaamui, Yenosek HeanaepTanbckuil, YemnoBek pasyMHbli. Haxoqku HCKOMaeMbIX OCTaTKOB, BpEMs
CYIIIECTBOBAHMS, 00IaCTh PaCIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.



UYenoseueckne packl. OCHOBHBIC OOJBIIME pachl: €BpPOMNECOMJHAS  (€Bpaswiickas), HErpo-
aBCcTpayionHas (dKBATOpUANbHAS), MOHTOJIOMAHAS (a3UaTCKO-aMepuKaHCKas). YepThl MPUCTIOCOOICHHOCTH
IIPEICTaBUTENIEH YETIOBEUECKUX pac K YCIOBUSIM cyllecTBoBaHus. EquHCTBO uenoBeueckux pac. Kpuruka
pacuszma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y. dapBuH.

Tabmuupl n cxembl: «Bo3HukHOBeHHE COJIHEUHOHN cucTeMbl», «Pa3BUTHE OPraHUYECKOTrO MHpay,
«PacturenbHas kinetka», «KupoTHas kierka», «lIpokapuormyeckas kierka», «CoOBpeMEHHas cHCTEMa
OpraHMYecKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS 4YeJIOBEKa M UeIOBEKOOOpPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX HAaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHenmue moan», «JpesHue moan», «llepBbie COBpEMEHHBIE 0N, «He10BeuecKre pach».

Ob6opynoBanue: mymspku «lIporcxoxaenue yenoBeka» (OIOCTBI aBCTPAJOMUTEKa, MUTEKAHTPOIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJIENKH WIA M300paKeHUs KaMEHHBIX OpYIul MEepBOOBITHOIO YeJIOBEKa
(xamMHU-uoOMIMEphl, pyouna, ckpebia), reoXxpoHoyioruyeckas Tabnuia, kKowiekuus «DopMbl COXpaHHOCTU
HCKOIIAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MPaKTHYeCKUE PadOThI:

[Ipaktnueckass pabora Ne 1. «l3ydyeHune uUCKOMaeMmblX OCTAaTKOB pACTEHHH M JKUBOTHBIX B
KOJUIEKLIUSAX».

OKcKkypcusi  «OBOJIIOLMSA OpPraHMYEecKOro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAy4YHBIM WIIHU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3msl 4 OKpPYKAKIIAS cpeaa.

DKOJIOTHSl Kak HaykKa. 3aJayd M pasfeibl HKOJIOTMU. METOJbl 3KOJOTMYECKUX HCCIEIOBAHUMN.
DKOJIO0rM4ecKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHHUS OPraHU3MOB: BOAHAs, HA36MHO-BO3TyIITHAS, TIOYBEHHAsI, BHYTPHOPTaHU3MEHHAs.

Okonorudeckue (Gaxtopsl. Knaccudukaius sK0I0ruyeckux (akTopoB: abUOTHYECKHE, OMOTHYECKHUE
Y aHTpOTOTreHHbIE. J[eficTBUE KOIOrnYeckuX (PakTOpoB HA OPTaHU3MBI.

AOuoTtndeckue (GakToOpbl: CBET, Temreparypa, BiIaxHOCTb. DotonepuoansMm. Ilpucnocobienus
OpPraHMU3MOB K JIEHCTBHUIO abNoTHYeCcKuX (pakTopoB. buonoruueckne puTMsl.

buotnueckue QaxkTopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHM: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero Qopmel. Ilapasutusm, Koomepauus, MyTyajau3M, KOMMEHCATU3M (KBapTHPAaHCTBO,
HaxJeOHUUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaYeHHe OMOTHYECKUX  B3aUMOJCWUCTBUN ISt
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTUKH MOMYIsiiui. OCHOBHBIE IIOKA3aTeId MOMYJISIUM: YUCIEHHOCTb,
IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. J[MHaMuKa 4MCIEHHOCTH INONYJISALUUU U €€
perynauus.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonsar, K. @. Pynse, D. ['ekkens.

Tabmuupr u cxembl: kapta «lIpuponuble 30HBI 3emnu», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy», «llomynsnuny», «3aKOHOMEPHOCTH pPOCTa YHCIEHHOCTH MOMYyIAUUU HHPY30pHUH-
Typenbkuy, «[luiespie nenmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTHM pacTeHUH W3 pPa3HBIX MeCT
OoOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «[Toc4€r MIOTHOCTH MOMYISAIUA pa3HBIX BUJOB PACTCHUI.

Tema 4. CooO1miecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmecTtBo opraHu3mMoB — OuoreHo3. CTpyKTypsl OWOIIEHO3a: BHUIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (numeas). Buasi-noMuHaHThl. CBsI3u B OMOIIEHO3E.



Okonorndeckue  cucteMbl  (9kocucteMbl). [loHatme 00 92KocucTeMe ©  OHMOTEOIICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOJYLEHTHI, KOHCYMEHTBI, peayleHThl. Kpyrosopor
BEIIECTB M NMOTOK SHEPTUHU B 3KocucteMe. Tpopudeckue (MUIIEBbIE) YPOBHH SKOCUCTEMBI. [InIieBbie nenu u
cetd. OCHOBHBIE TIOKA3aTEIH SKOCHCTEMBI: OHoMacca, IPOAYKIHS. DKOJOTHUECKUE TTUPAMHIBL: TPOAYKIIUH,
YHUCIEHHOCTH, OnoMacchl. CBOWCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETyJIsLysl, pa3Butue. CyKueccHs.

[TpupoHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOIO MJIM IIUPOKOJUCTBEHHOTO
aeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpPOIKOCHCTEMBL.  YpOoskocuctembl.  buonormueckoe
XO03sIHCTBEHHOE 3HAUYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢aktop ycroilumBoctH 3kocucteM. CoxpaHeHHe OHOJIOrMYECKOro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panunsl, coctaB u cTpykrypa Oumocdepsl. XKuoe
BemectBO M ero (¢yHkiuu. OcobeHHOcTH Owochepbl Kak TIIOOANBHOM SKOCHCTEMBI. J[MHaMHuueckoe
paBHOBecHEe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB U OMOr€OXMMUYECKHE LUKIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emiau. AHTPOINOreHHbIE H3MeHeHHsT B Ouocdepe. [mobanbHbIE
9KOJIOTUYECKHE TPOOIEMBI.

CocyuiectBoBaHHE TpuUpoJbl U uenoBeuecTBa. CoxpaHeHue Ouopa3sHOOOpa3us Kak OCHOBa
ycroitunBoctd  Omocdeprl. OCHOBa pPAalMOHAIBHOTO YIPABICHHWS TNPUPOJAHBIMH pecypcaMH H  HX
ucnosib3oBanue. JlocTrkeHust OMOJI0rUU U OXpaHa IPUPOIbL.

JdeMmoHcTpanum:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmupr u  cxembl: «llumessle 1enu», «buoneHno3: cocraB u cTpykTypay», «lIpupoaHsie
cooOmiectBay, «llemn nuranus», «Okomorumueckas nupamuaa», «buochepa u yenoek», «Ikocucrema
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOWHOro Jieca», «buomeHo3 BomoéMa», «ArpoLeHo3»,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JICHCTBHS HA NIPUPOAY», «BakHelIe HCTOYHUKN 3arpsi3HEHUS BO3yXa
U TPYHTOBBIX BOJ», «IlouBa — BakHelIas coctaBisromas Ouocheps», «DakTopbl AETpagaldu MOYBY,
«ITapHukoBBI 3 dexT», «DaKTOpbl pajMOAKTUBHOIO 3arpsi3sHeHHs Ouocdepnl», «OOImas CTPyKTypa
ouochepr», «PacmnpocTpaHeHue xku3HU B Ouocdepe», «O30HOBBIH 3KkpaH Ouochepr», «Kpyroopor
yriaepoja B 6uocgeper, «KpyroBopot a3ora B Iprpoie.

ObopynoBanue: Mojenb-amuInKanusg «TUnmuuHble  OHOLIEHO3B», TepOapuii  «PacTuUTenbHbIC
cooOmiecTBay, Koyulekiuu «buorenos», «Bpeautenn BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX KYIBTYpP»,
repbapuM M KOJUIEKLMU PACTEHUH M >KMBOTHBIX, NMPHHAJUIEKALIME K pa3HbIM 3KOJOTMUYECKHM TIpyIIam
onHoro Buja, Kpacnas knura Poccuiickoit ®denepaiiuu, U300pakeHUsI OXpaHSEMBIX BHJIOB PacTECHU U
KUBOTHBIX.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMSBI 110 BUOJIOTUM HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

CornacHo ®I'OC COO, ycraHaBnuBaroTCsi TpeOOBaHMS K pe3yJbTaTaM OCBOEHHS 00YyYarolmIMMHCS
MporpamMM CpeIHETo O0IIero 00pa30BaHUSs: JHIHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOEHHUs MpenmeTra «buosorus» BbIIEIEHBI CIETYIOIINE
COCTaBJISIFOIIUE: OCO3HAHUE OOYYAIOIIMMHCS POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEICHUI0, HaJM4Yie MOTHUBAIMM K OOYYeHHIO OWOIIOTHH,



L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH Ha OCHOBE KIIOYEBBIX ILIEHHOCTEH M
UCTOPUYECKUX TPaJWLUN Pa3BUTHS OMOJIOTMYECKOTO 3HAHHWSA, TOTOBHOCTh M CHOCOOHOCTh OOyYarolIuXcs
PYKOBOJICTBOBAThCSI B CBOEH NI€ATEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIUMUA CUCTEME
Omoorn4eckoro oOpa3oBaHMsl, HAJTMYHUE IKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTH LIETH H
CTPOUTD KU3HEHHBIEC IIJIaHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «bHoOJOrus» AOCTUTalOTCs B €AMHCTBE y4eOHOH U
BOCIIUTATEIbHON NESATEIbHOCTH B COOTBETCTBUHU C TPAAUIMOHHBIMU POCCUMCKUMH COILMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TIPUHSATBIMH B OOIIECTBE NMPaBUIIAMHA U HOPMAMHU
MOBE/ICHUS U CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHMs, CaMOBOCIUTAHHUS U CaMOPa3BUTHUSA, PA3BUTHS
BHYTPEHHEH IMO3UIMHU JUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TpyAa U
CTapIieMy IMOKOJICHHUIO, B3aMMHOTO YBA)XKCHHS, OCPEKHOTO OTHOIICHUS K KYyJIbTYpPHOMY HACICIUI0 W
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepaunn, NpUPOAE U OKPYKAIOLIEH cpelie.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTO mpenmMera «buonorusy» A0MKHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTh O0y4aroUIMxcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH JMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpPHCHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YOEXKJICHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IICHHOCTSIM POCCHUMCKOTO OOIECTBa, pacCIIMpPEHUE IKUZHEHHOTO OIMbITa M OIbITa
JESATEIbHOCTH B IPOLIECCE pean3allid OCHOBHBIX HANpPaBJICHUI BOCIUTATEIbHON EATEIBbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TIO3HMIIMUA O0YUAIOIIET0oCs] KaK aKTHBHOTO M OTBETCTBEHHOT'O YJICHA
POCCUICKOro 00IIIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NIEATEILHOCTH MPHU CO3JaHUM yYEOHBIX MPOEKTOB, PEUICHUU
Y4eOHBIX U IO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU OMOJIOTHUECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH OMpPENENsITh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHHIO K SBICHUSIM COBPEMEHHOMN JKU3HH
U OOBICHATE €€;

yMEHHE YUUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBUS JIFOIEH C
Pa3HBIMU YOKIEHUSAMH, KyJbTYPHBIMU IEHHOCTSIMU U COIMATIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBITIONHEHUS YUeOHBIX, TO3HABATENBHBIX U
HCCIIeIOBATENECKUX 33]1a4, YBAXKUTEIFHOTO OTHOIIIEHUSI K MHEHHIO ONIIOHEHTOB MPHU OOCYKICHUH CTIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEITLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaKJAHCKOW HMJIEHTUYHOCTH, MAaTPHUOTHU3MA, YBAKEHHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTU mepea PoauHoM, ropnoctu 3a cBOM Kpai, cBow PonuHy, CBOM SI3BbIK U
KYJIBTYpY, MPOIIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJAHOMY HACJIEINIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPY/E;

CIIOCOOHOCTh OIIEHWBAaTh BKJIAJl POCCHUUCKMX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OWOJIOTHH,
MMOHUMAaHUS 3HAYCHHUS OMOJIOTMM B TO3HAHWM 3aKOHOB TPHUPOIBI, B JKU3HU YEIIOBEKAa M COBPEMEHHOTO
o01ecTBa;

uaeiHas yOoexKIE€HHOCTh, TOTOBHOCTh K CIYXXEHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyne0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;



OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTENSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOT'O IIPUHSTHUS
LIEHHOCTEH CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCIUTAHMSI:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAst ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTRBA,
CHopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHHE SMOLMOHAIIBHOIO BO3ACHCTBUS XKUBOM IPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE MPOSBISTH KayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHHMS, (OPMHPOBAHUA KYJbTYPbl 3J0POBbS M 3MOLMOHAJIBLHOIO
0J1aronoJryyus:

MOHMMAaHKE U pealin3alus 370pOBOro u 6€30nacHOro oopasza KM3HU (310pOBOE MUTAHUE, COONTIOICHHE
TUTUEHUYCCKUX MPaBUI M HOPM, cOATaHCHPOBAHHBINA PEKUM 3aHITHA U OT/ABIXA, PETyIsApHas (u3nuecKas
aKTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U
[ICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IIEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUICKTHBHOTO OE€30MacHOTO IOBEACHHS B
CUTYAIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUE TMOCIEICTBUN U HENPUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOICHHs alKOTroJisd, HAPKOTHKOB,
KYpeHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepPCTBa, TPYJA0I00HE;

FOTOBHOCTh K AaKTUBHOM JI€ATEJIBHOCTH TEXHOJOIMYECKOM M COLUMAJIbHOM HAIpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITEILHO BBIMOIHITH TAKYIO ACSITEIbHOCTD;

WHTEPEC K Pa3IuvHbIM cepam mpodheCCHOHATBLHOU JEATSIBHOCTH, YMCHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPA30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIINTAHUSA:

9KOJIOTMUYECKHU 1€1ec000pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE eé
CYIIIECTBOBAHMUS;

MOBBILIEHUE YPOBHS SKOJOTHYECKON KYIbTYphI: IPUOOpPETEHHE OMbITa MIAHUPOBAHUS MOCTYIKOB U
OLICHKU UX BO3MOXHBIX TOCJIECTBUN JIJIs1 OKPYXKAIOILEH Cpebl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTh HCIIOJB30BAaTh MPHOOpPETaEMbIe TPH HU3YYCHUU OWOJIOTHMH 3HAHUS U YMEHUs TIPU
pelieHnr npo0ieM, CBI3aHHBIX ¢ PAIMOHATBLHBIM MPUPOIOTIOIH30BAaHHEM (COOIOIEHUE TTPABIIT TIOBEICHHS
B MPUPOJIE, HAMPABICHHBIX Ha COXPAaHEHUE DPABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJIOB, 3KOCHCTEM,
ouocdepsl);

AKTUBHOE HENPUATUE JEHUCTBUM, MPUHOCAIIMX BpEI OKPYXKAKOMIEH NPUPOIHOU Cpelle, YMEHHE
MPOTHO3UPOBATh HEONArOMpHATHBIE HKOJIOTHYECKHUE TMOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJU4Me PA3BUTOTO SKOJOTUUYECKOTO MBINUICHHS, IKOJOTHYECKON KYJIBTYPBI, OMbITA JESITEIHHOCTH
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMM B TTO3HABATEIILHONW, KOMMYHHUKATHBHOM
U COLMAIbHOW TNPAKTUKE, TOTOBHOCTH K YYacTHI0O B MIPAKTUYECKOM JI€ATEIbHOCTH H3KOJIOTMYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U
OOIIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO HA JUAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCOZHAHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKON KYJIBTYpPHl KaK CpPEICTBA B3aUMOJICHCTBHS MEXKIY
JIFOJIBMH U TIO3HAHKS MUPA;



MIOHMMaHMe creuupUKU OMOIOrUN KaK HayKH, OCO3HaHUs €€ poiu B (POPMUPOBAHUM PALIIOHAILHOTO
Hay4YHOTO MBIIIJIEHHS, CO3JIJaHMM LEJIOCTHOTO IPEJICTABICHUS 00 OKpY)KaloLIeM MHUpE KaK O €IUHCTBE
OPUPOJBI, 4YeJIOBEeKa W OOIIecTBAa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEW M pelIeHHH MpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsI COBPEMEHHOW LMBUIIM3ALUU: OOECIEeYeHHs HOBOIO
YPOBHSI pPa3BUTUSl MEAULUHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOIUH, CIIOCOOHBIX peIllaTh PECYypCHbIE
npoOJeMBbl Pa3BUTHS YEIOBEUECTBA, IMOMCKA MYyTEH BBIXOJA U3 IIIOOATBHBIX SKOJIOTMYECKUX HpoOIeM H
o0ecrieyeHus rmepexoia K yCTOWIMBOMY Pa3BUTHIO, PAIIHOHAIEHOMY HCIIOJIb30BAaHHIO MIPHUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJSIX MOBBIIICHHS OOLIEH KyJIbTypHI,
€CTECTBEHHO-HAyYHOW IPAMOTHOCTH, KaK COCTABHOHM 4acTH ()YHKIIMOHAJIBLHONH IPaMOTHOCTH OOYUYaroIIMuXcs,
(dbopMUpyeMoii pu N3ydeHUH OHOJIOTHH;

IIOHMMaHKHE CYLIHOCTH METOJIOB MO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIOJIb30BaTh IIOJydaeMble 3HAHMs JUIsl aHaau3a U OOBSCHEHUS SBJICHUH OKpPYKAIOIIEro MHpa H
MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHHUE JIeJaTh 000CHOBaHHbIE 3aKJIIOUYCHHS HA OCHOBE HAYYHBIX (DaKTOB
Y UIMEIOIINXCA JAHHBIX C LEJbIO MTOIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIb30BaTh OMOJIOIMYECKHE 3HAaHUS JUId pelleHHus HpobieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHME LEHHOCTM HAy4YHOW JEATEIBHOCTH, TOTOBHOCTb OCYILECTBIATh IIPOCKTHYIO U
HCCIIEA0BATENBCKYIO AESITENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEphIBHOMY OOPa30BaHUI0 M €aMOOOpa30BaHHIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAHUH 110 OMOJIOrMH B COOTBETCTBHUH C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3ysibTaThl OCBOEHUS yuyeOHOro mpeamera «bBHOJOrus» BKIIOYAIOT: 3HAYMMBbIE
s (GopMUpOBaHMS ~ MHPOBO33PEHUS  OOYYAIOUUXCA ~ MEXKIUCHMIUIMHAPHBIE  (MEXMNpeAMETHBIE)
oOlIeHAay4YHbIE TOHATHUS, OTpPa)KaroIMe IEJIOCTHOCTh HAYYHOM KapTUHbI MHpa U CHEUU(PUKY METOJ0B
MO3HAHUS, UCHOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, SBIIEHUE, MPOLECC, CHUCTEMA,
Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOoBaHHE, HaAOIIOJCHUE,
U3MEpeHue, OHKCHEpUMEHT U Jpyrux), YyHHUBepcalbHble YydeOHble JeHCTBHsS (TI03HaBaTeNbHBIE,
KOMMYHHMKaTHUBHBIE, PETYIATHBHbIE), obecrneunBatone GopmupoBaHue (QyHKIIMOHAIBHOW I'PAaMOTHOCTU U
COLMAIBHOW KOMIIETEHIIMM OOYy4YaroIIMUXCsl, CHOCOOHOCTh OOYyYaroIUXCs HCIONb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33pDEHYECKHE 3HAaHUS M  YHUBEpCAJbHbIE YyuyeOHBbIE JIEHCTBHS B
IIO3HABATEIbHON M COLMAIBHOM NMPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OCBOEHUS IMPOTrPaMMbl CPEIHEro OO0IIero oOpa3oBaHUS JOJIKHbI
OTpaXKaTh:

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe TeHCTBHS:

CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPH OCBOCHMM 3HAHUM MpUEMBI JIOTHYECKOTO MBIIUIEHUS (aHalu3a, CUHTE3a,
CpaBHEHHMs, KIacCU(pHUKAIMH, 00O0OIIEHHs), pacKpbIBaTh CMBICI OMOJOTHYECKUX MOHATHH (BBIACIATH UX
XapaKTepHbIEe IPU3HAKHU, YCTAHABIUBATD CBA3HU C APYTMMH ITOHATHAMM);

OTNpeAeNATh LENH JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTH
Pe3yNbTaThl JEATENILHOCTH C TOCTABIEHHBIMU LEISIMH;

UCIOJIb30BATh OMOJIOTUYECKUE TTIOHATHS U1l O0BsICHEHUS (PAKTOB U SIBJICHUN KUBOM NPUPOJIBI;

CTPOUTBH JIOTHUECKHE PACCYXKACHUS (MHAYKTHBHBIC, JAEAYKTUBHBIC, I10 aHAJOTHH), BBIIBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMaTPUBAEMBbIX SIBICHUAX, (OPMYIHUPOBATH BBIBOJBI U 3aKIIIOUEHUS;



IIPUMEHSATh CXEMHO-MO/IENIbHBIE CPEJCTBA [Vl IPEJCTABICHUS CYLIECTBEHHBIX CBSI3€i U OTHOLLICHUH B
M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO poOJia, BBIABICHHBIX B Pa3IMUYHBIX
MH(POPMAIMOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh IUIaH pELICHUA MNpOoOJeMbl C YYETOM aHAM3a HMEIOIIMXCS MaTepUAIBHBIX H
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHHBATH COOTBETCTBUE PE3YJbTATOB LIEJISIM, OLIEHUBATH
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOOPAMHUPOBATH U BBHINOIHATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX IPOOIEeM.

2) 6a30BbIe HCCIE0BATENBCKHE TeHCTBUS:

BJIaJICTh HaBBIKAMHU y4eOHO-HUCCIIE0BATENILCKON M MPOSKTHOM 1EeATEIbHOCTH, HABBIKAMHU Pa3peIICHUs
po0JIeM, CIIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIleHHs MPaKTHUYECKUX
3aJja4, IPUMEHEHUIO Pa3IMYHbIX METOJOB [TO3HAHUS;

HCII0JIb30BaTh PA3JIMYHBIE BUJbI JACSITEIBHOCTH 110 MOJIYYEHHIO HOBOI'O 3HaHUS, €r0 MHTEPIPETALUY,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B YUEOHBIX CHUTYallHsX, B TOM YHCJIE TpPH CO3AAHUU YYEOHBIX H
COLIMAJIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAyYHBIN THI MBIIIJICHUS, BJIaIeTh HAYYHOW TEPMUHOJIOTHEN, KIIFOYEBBIMU MOHATHIMU
U METOJaMH;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BATEIbHON JESTEIBHOCTH W JKU3HEHHBIX
CUTYyaLUsX;

BBISIBJIAT NPUYMHHO-CIICJICTBEHHBIC CBA3M M aKTyaJU3UpOBaTh 3ajady, BBIABUIaTb TIHIIOTE3Yy €€
pellieHns, HaXOAMTb apryMEHThl JUIsl JIOKa3aTelIbCTBAa CBOMX YTBEP)KICHHM, 3aJaBaTh HapaMeTpbl U
KPUTEPUHU PELLCHUS;

aHAJIM3UPOBaTh IOJYUYEHHbIE B XOJ€ PEUICHUs 3aJa4d pe3y/lbTaThl, KPUTUYECKU OLEHHBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh  LIE€JCHANPABICHHBIM IOMCK IEpeHoca CpeIcTB U crnocoOoB  JEHCTBUS B
npoecCHOHANBHYIO Cpery;

YMETh MEPEHOCUTDh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIIBUTAaTh HOBBbIE WJEH, MpeasiaraTb OPUTMHAJIbHBIE MOAXOJAbl U PEIICHUs, CTaBUTh MPOOJIEMBI U
3aJ1a4M, JOMYCKAIOLIUE AIbTEPHATUBHBIE PELICHMUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHHMKAX HHPOpMAIMH (TEKCTe y4eOHOro mnocoOusi, Hay4yHO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBapsiX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX NaHHbBIX, B
WuTepHere), aHamM3upoBaTh HHGOPMALMIO Pa3IMYHBIX BUIAOB M (OPM NPEACTABICHUS, KPUTHUECKU
OLICHHUBATH €€ JJOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;

dhopmMyTupoBaTh 3aPOCHl U MPUMEHSTH Pa3IMYHBIE METOJBI MPU TOUCKE U OTOOpE OMOJOTUUYECKON
nH(popMalu, HeOOXOAUMOM /1JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuoOperatb  OMBIT  MCIOJB30BaHMS  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTH,
COBEpILICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIUYHbBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIBHYIO (QOpMY IMpeacTaBieHHs OWOIIOTHYecCKON HH(OopManuu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKHU U JIPYTroe);

UCIOJIb30BaTh HAYYHBIH A3BIK B KayecTBE CPEACTBA MpH paboTe ¢ OMOIOrHYecKoil MHpOopMaIHen:
OPUMEHATh XUMHUYECKUE, (PU3NUECKHe M MaTeMaTHUeCKUEe 3HAKM U CHUMBOJbI, (OpMYIbl, aOOpeBuatypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPEe0Opa3OBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJIa/IeTh HaBbIKAMHM pAaclo3HaBaHWs W 3alIUThl HWH(OpManuu, UHPOPMALMOHHOW O0€30MacHOCTH
JUYHOCTH.



Ogy1ajeHne yHHBepPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUAMMU:

1) odomenmne:

OCYILIECTBISATh KOMMYHHKALIMM BO BceX cdepax >XU3HU, aKTUBHO Y4YacCTBOBaTh B JAMAJIOre WIH
IMCKYCCHHM TI0 CYIIECTBY OOCYXJaeMmoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTEJIHO BBIIIOJHEHMS IPENJaraéMoi 3aladyu, y4UThIBATb MHTEPECHl U COIIACOBAHHOCTH IO3HMLIUAN
JPYTUX y4aCTHUKOB JMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOILICHHs, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPEANOCHIIIOK BOBHUKHOBEHUS KOH(DIMKTHBIX CUTYallUi, YMETh CMATYATh KOH(MIMKTHI U BECTH MIEPErOBOPHL;

BJAJIeTh PA3JIMYHBIMU CIOCO0aMM OOLIEHMS M B3aUMOJEHCTBMS, MOHMMAThb HAMEPEHUs APYTUX
JIOACH, TPOSIBJIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPpEKTHOH (opme (popMynupoBaTh
CBOM BO3PAXKECHMUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

IIOHMMAaTh U HUCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOM M MHIMBHUIYalbHOH paOOTHI NMpH pEIIeHUH
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH  HEOOXOJMMOCTb  IMPUMEHEHHsS  TPYNIOBBIX  (GOpM
B3alMOJICHCTBUS NPU pEeLICHUH YueOHOU 3a/1auH;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JECHCTBHM C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJOr0 WICHA KOJIJIEKTUBA;

IIPUHUMATD 1€JIM COBMECTHOM AESITENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAEUCTBUA MO €€
TOCTIDKEHHUIO: COCTaBJIATh IUIAH JCHCTBUHN, paclpeiesiATh POIU ¢ Y4ETOM MHEHHH Y9aCTHHKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHON pabOThI;

OLIEHUBATh KAayeCTBO CBOEr0 BKJIAJAa M KaXJIOrO0 y4YaCTHHKAa KOMAaHIbl B OOLIMI pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3ULIMKA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYILECTBIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEICHHUE B Ppa3JIMYHBIX CUTYALHUAX, IPOSIBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

OgiajeHne YHMBEPCAJIBbHBIMHU Pery/siTHBHBIMU /1efiCTBUAMM:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JJIs BBIABJIECHHUS MPOOJIEM M UX PELIeHHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BbIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI LIEJEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JIEUCTBUSAX
Y TIOCTYTIKaX 10 OTHOLIEHUIO K KUBOW MIPUPOJE, CBOEMY 37J0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILIECTBIATh MO3HABATENbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMbI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaATEIbHON NEATEIIBHOCTH U )KU3HEHHBIX CUTYAILIMSIX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pElIeHUus NpoOsieMbl € Y4YETOM HUMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMIIMU B Pa3sHBIX OOJACTAX 3HAHHM,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

BJIaJIETh HABbIKAMHU TIO03HABATENbHOM pedIeKCMH KaK OCO3HaHUS COBEpIIAEMBbIX JEHCTBUI H
MBICIUTENBHBIX IPOLECCOB, UX PE3YyIbTATOB M OCHOBAHMM, UCIIOJIB30BaTh MPUEMBI Pe(IIEKCUN AJIs OLIEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;



YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;
3) npuHsATHE cedsi U IPYTHUX:

PUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uosnoruu Ha 6a30BOM ypOBHE BKIIHOYAIOT
cneuupuyeckue s yueOHoro npeamera «buosorusy HaydHbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUNA IO
OCBOCHHIO, MHTEPIIPETAMM U MPeoOpa30oBaHUIO 3HAHWUN, BUJBI JIEATEIBHOCTH MO MOJYYCHHUIO HOBOTO
3HaHUS U NPUMEHEHUIO 3HAHMUN B PA3IMYHbIX Y4YEOHBIX CUTYyallUsAX, @ TAKKE B PEalbHbIX >KU3HEHHBIX
CUTYyallUsiX, CBSI3aHHBIX ¢ Ouosnorueid. B mporpamme npeaMeTHble pe3ysbTaTbl HMPEJCTABIEHBI IO rojam
o0OydeHusI.

[IpenmerHbie pe3yibTaThl OCBOEHUS ydeOHoro mnpenmera «buonorust» 6 10 knacce IOIKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe U PO OMOJOIMM B CUCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MUPOBO33pPEHUS, O
BKJIAJIC POCCHUCKHX U 3apyOeKHBIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OWOJOTUH, (DYHKIMOHAILHOM
IPaMOTHOCTH YeJIOBeKa JIIsl pellieHHs] )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/AEpKaHHE OMOJOIMUECKUX TEPMUHOB U IMOHATHM: HU3Hb, KJIETKA, OPTaHU3M,
MeTabomu3M (0OMEH BEIIECTB W TIPEBpALICHWE SHEPrHH), TOMEocTa3 (CaMOperyssius), YpOBHEBas
OpraHM3alysl KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHE (PEMPOIYKIUs), HACIEICTBEHHOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE;

yYMEHHUE H3/1aratb OMOJOrMYeckre TEOpUH (KJIETOYHAas, XpOMOCOMHas, MyTallMOHHAs, LIEHTpajbHas
JorMa MojekyiasipHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o
LIEHTPax MHOrooOpa3usi U MpOUCXOXKAEHUS KyIbTypHbIX pacteHuil H. V. BaBuiosa), onpenensts rpaHulibl
UX IPUMEHUMOCTH K HBBIM CHCTEMAaM;

YMEHHUE BIIaZIeTh METOJAAMU HAYYHOTO IO3HAaHUS B OMOJOTMM: HAOJIOJCHHE U OIUCAHHE >KMBBIX
CHCTEM, IPOILIECCOB U SBJICHUH, OpraHu3anus U NpoBeAeHHE OMOJIOrHYEeCKOro SKCIEPUMEHTA, BBIABIKEHNE
TUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIUYMHAMHU, OOBSCHEHHE IOJYYEHHBIX
pE3yJIbTaTOB, HCIOJIb30BAaHHBIX HAY4YHBIX MOHATHM, TEOPHMM M 3aKOHOB, YMEHHUE [€NIaTh BBIBOJBI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;

YMEHHE BBLICNATh CYLIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK MPOKAPUOT U  DYKApHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTM IIPOIIECCOB: OOMEHa BEIIECTB U
IIPEBpaIleHHs SHEPTUU B KIIETKe, (POTOCUHTE3a, IUNIACTHYECKOT0 U SHEPreTHYeCKoro ooOMeHa, XeMOCHHTE3a,
MHUTO32a, MeH03a, OTUIOIOTBOPEHUS, pa3MHOXKEHHUS, HHIUBU1YaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHe3);

yYMEHHE MPUMEHATh MOJYYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJOTMYECKHX IMPOLECCOB U SBJICHUH,
JUIS TIPUHSTHS MPAKTUYECKUX PEIIeHUN B MOBCEIHEBHOM >KM3HHM C LENbl0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pOBbS M 37I0POBbS OKPYXKAIOIIMX JIOAEH, COOIIOJEHUS HOPM TI'PaMOTHOTO IOBEJIEHHS B
OKpy>Karollel IpUupoaHOi cpelie, MOHMMaHUE HEOOXOJUMOCTH MCIOIb30BAHUS TOCTHKEHUNH COBPEMEHHON
OMOJI0TMH U OMOTEXHOJIOTH JIJIs1 palliOHAILHOTO MPUPOOII0JIb30BAHNUS;

YMEHHE pelaTh 3JIEMEHTapHble T'€HETUYECKHE 3a/lady Ha MOHO- W JUTHOpPHAHOE CKpelIMBaHHE,
CIICTIJICHHOE HAacJe/0BaHHe, COCTaBJIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS ISl MpeJCKa3aHHs
HACJIEJOBaHMsl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATEH JIaDOpaTOpHbIE M IMpakTUYeCKHe paldoThl, cOOM0IaTh MpaBuia Ipu paboTe C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;



yMEHHE KPUTHYECKH OLICHWBATh M WHTEPIPETHPOBATh MH(OPMALIUIO OHOJIOTHYECKOro COAepk aHus,
BKJIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX MCTOYHHUKOB (CpEICTBa MaccOBOM HHGOpMaIu,
HAyYHO-TIOMYJISIPHBIE MaTepHaibl), ITHYECKHE AacCIEeKThl COBPEMEHHBIX HCCIEAOBaHUNW B OHOJIOTHH,
MEIWIHE, OMOTEXHOIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHBMEHHBbIE U YCTHBIE COOOIIEHHUs, 00001as OUOIIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHIHBIN anmnapaT OUOIOTHH.

[Ipenmernbie pe3yibTaThl OCBOEHUS ydeOHoro mnpenmera «buonorus» 6 11 knacce NOIKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE€ U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUU COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHUS, O
BKJIAJIE POCCUUCKHX U 3apyOekKHBIX YYEHBIX-OMOIIOTOB B pa3BUTHE OHWOJOTUH, (DYHKIMOHAILHOM
TPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHMsI )KU3HCHHBIX 33]1a4;

YMEHHE pacKphIBaTh COACpKAHUE OMOIIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYIALUS, TeHODOH I,
SBOJIIOLIMSI, BHXKYIIUE CUIIBI ((DaKTOPBI) 3BOJIOLKHU, MPUCIIOCOOICHHOCTh OPraHU3MOB, BUA000pa3oBaHue,
JKOJIOTHYECKHE (DAKTOPBI, JKOCHCTEMa, NPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTBI, IENU IUTAHHSI,
IKOJIOTHYECKas TUpaMuia, OnoreoreHos, buocdepa;

YMEHHME u3Jlarath OHOJOrMYecKue Teopuu (dBononuoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHUsl SBOJIOIUH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxoactsa K. M. bopa, yepenoBanus
TJIaBHBIX HampaBlieHWi u myteit oo A. H. CeseprioBa, yuenust o 6uochepe B. . Bepuanckoro),
OTIPECIISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIAJeTh METOJAAMH HAY4YHOTO MO3HAHUS B OHMOJOTMU: HAOMIOJEHHE M OINHCAHUE >KHUBBIX
CHCTEM, MPOIIECCOB U SBICHUH, OpraHU3anus U IpOoBeAeHHEe OMOJIOTHYECKOr0 SKCIEPUMEHTA, BBIABIKEHUE
TUIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEXIY HCCISAYEMbIMH BEIUYHMHAMHU, OOBSICHCHHE ITOJYYCHHBIX
pe3yNIbTaTOB, WCIOJIL30BAHHBIX HAyYHBIX ITOHSATHH, TEOPWA W 3aKOHOB, yYMEHHE JIElaTh BBIBOJLI Ha
OCHOBaHUU TMOJYyYCHHBIX PE3YJIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHBbIE NPHU3HAKU CTPOCHHUS OWOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISIUH, TPOIYLEHTOB, KOHCYMEHTOB, DPEIyLEHTOB, OHOTCOIEHO30B W OJKOCHCTEM, OCOOEHHOCTH
MIPOIIECCOB: HaCIIeJICTBEHHOU U3MEHYNBOCTH, €CTECTBEHHOTO orbopa, BUI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEUCTBUS YKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKAa DSHEPrUM B HSKOCHUCTEMaX, AHTPOIMOTCHHBIX H3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Onochepe;

YMEHHE MPUMEHSTh TOTYUCHHBIC 3HAHUS IS OOBSICHEHUS OMOJOTHYECKHX IMPOIECCOB W SBIICHUH,
JUIS TIPUHSTHS TMPAKTUYECKUX PEIIeHWH B TOBCEIHEBHOM JKM3HM C IENbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0POBbS U 370POBBSl OKPYXKAIOIIUX JIOJCH, COOJIOJCHHMS HOPM TPaMOTHOTO TIOBEJEHHUS B
OKpY>Kalolel MpUpOIHON cpene, MOHMMaHUe HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTHKEHHM COBPEMEHHOU
OMOJIOTHH TS PAIIMOHATIBHOTO TIPUPO/IOTIONB30BAHUS;

YMEHHE pellaTh AJIeMEHTapHble OMONOTUYECKUE 3a/layM, COCTaBJISATH CXEMbI MEPEHOCa BEIIEeCTB H
SHEPTUU B dKOocHUcTeMax (I[ENH MUTaHHUs);

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U MpaKTHYECKHe padoThl, coOMI0AaTh MpaBWiia Hpu paboTte C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHUYECKHU OLIEHWBATh M WHTEPIPETHPOBATh WH(MOPMAIIUIO OHOIOTHYECKOTO COACpXKaHUS,
BKITIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUS M3 PA3UYHBIX HCTOYHHUKOB (CpeICTBAa MacCOBOM HMHQOpMaIWH,
HAYYHO-TIONYJISIPHBIE MaTepPHalIbl), pacCCMaTPUBAaTh TI00ATFHBIE YKOJIOTHUECKUE TPOOIIEMBI COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OHOJOTHYECKYIO
nH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIH30BATh MOHATHIHBIN anmapaT OHMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ii/mn HaunmenoBanue pa3aesioB ¥ TeM IPOrPaMMbI KOHTpOJILHDIE MpakTHueckue (undpposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6numoreka [IOK
! brororist kax Hayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBEIE CHCTEMEI M HX OpraHu3anus 1 bubmmorexa L[OK
P t https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
X i 1
3 MMUYECKHAH COCTaB U CTPOCHUE KIETKU 8 https://m.eds00.ru/7f41c292
bubnunoreka LIOK
4 X
MSHEACATCILHOCTD TIeTiH 6 https://m.edso0o.ru/7f41c292
5 Pa3zmHOXEeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubmuorexa [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
bubnmorexa LIOK
H 1.
6 aclIEACTBEHHOCTh U U3MEHUYUBOCTb OPTraHU3MOB 8 5 https://m.eds0o.ru/7f41292
bu6mmoteka IIOK
7 C .0 0 3
CJICKI WA OPraHnu3MOB CHOBBI OMOTCXHOJIOTUHU https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpens . https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Haumenosanue a3/1€eJiIoB U TEM 11878 OBbIC
Ne ni/m P KoHnTtpoJbHbIe IIpakTH4eckue (upp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypchl
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DBOIOINOHHAS OMOJIOTHS 9 1 buGnuorexa [IOK
1t https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
Bo3HUKHOBEHHE B pa3BUTHE )XKU3HU Ha 3emiie 9 0.5 https://m.edso.ru/7fA1ecT4
Oprauu3Mbl 1 OKpY’Karollasi cpeaa 5 1 bubmorexa LIOK
p Py HHast epea https://m.edsoo.ru/7f41cc74
Coo0111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 bubnnorexa LHOK
B https://m.edsoo.ru/7f41cc74
PesepBHoe Bpemst 2 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
INOYPOYHOE IINIAHUPOBAHMUE
10 KJIACC
N KoanuectBo yacos DJIeKTPOHHbIE
- K
n/  Tema ypoka Beer Hara nudposbie oppeKuust
I KP IIP H3y4YeHHusi  o0pa3oBaTe/IbHbIC AaTbl
0 pecypcbl
02.09.2024 bu6nuoreka [IOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertobl o3HaHus KUBOM npuposl. [IpakTuyeckas padora 02.09.2024
Ne 1 «cmionp30BaHue pa3sIMUHBIX METOAOB IIPU U3YYEHUHU 1 0.5 bubmmorexa TIOK
- p a p yi ' https://m.eds00.ru/863e6122
OUOJIOTHYECKUX OOBEKTOB)
Bronornueckue CUCTEMBI, IIPOIIECCHI U UX U3YUEHUE 1 09.09.2024 bubmmorexa TIOK
- POt i https://m.eds00.ru/863e6564
. 16.09.2024 bu6nuoreka [IOK
XUMHUYECKUI COCTaB KJIETKU. Boia 1 MUHEpaIbHBIE COJIN 1

https://m.edso0.ru/863e674e
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5 Benku. CocTaB U CTpoeHuE OEJIKOB 23.09.2024 bubmorexa HOK
‘ p https://m.eds00.ru/863e6h72
depMeHTH — Ouosornveckre KatanusaTopsl. JlJabopaTopHas 30.09.2024
6 abora Ne 1 «M3ydyeHne KaraIuTHYECKON aKTUBHOCTHA 0.5 bubmorexa LOK
P ° yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UIIM KaTajaasbl)»
07.10.2024 bu6nuoreka [IOK
7 % I
[JICBOJBL. JHITHIBE https://m.eds00.ru/863e6870
14.10.2024 bu6nuoreka [IOK
8 H .ATD
YKJICHHOBBIC KUCIOTRI https://m.edso0.ru/863e6d5c
9 Hcrtopus u MeToabl n3yuenus kinetku. Kierounas teopust 21.10.2024 bubmmorexa HOK
p g i ’ p https://m.eds00.ru/863e6e88
10 Knertka xak 1mieiocTHas )KUBas cucTeMa 11.11.2024
Crtpoenue sykapuotuyeckoil kinerku. Jlaboparopnas padota 18.11.2024
Ne 2 «M3yuenue cTpoeHus KJIETOK pacTeHUH, )KUBOTHBIX bubmorexa LHOK
11 - 5 y;l . ’ ’ 0.5 https://m.eds00.ru/863e6ff0
rprOOB U OaKTEPHiA 11O MUKPOCKOIIOM Ha TOTOBBIX https://m.edso0.ru/863e716¢
MUKpOTIperapaTax u uxX OMUCaHue)»
25.11.2024 bu6nuoreka [IOK
12 006 o
MCH BEIIECTE MITH META0O0THIM https://m.edsoo.ru/863e766¢
02.12.2024 bu6nuoreka [IOK
13 dorocuHTE3. XEMOCHUHTE3
TocHaT MOCHHT https://m.edso0.ru/863e7c98
09.12.2024 bu6mmoreka [IOK
14 OHepreTUIECKun oomMe
HEPTETHHECKHHI OOMCH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKHU. Jlenenne kieTku. Murto3. 16.12.2024
15 Jlaboparopuas padora Ne 3 «HaOmroneHne MuTO3a B KIIETKax 0.5 bubmmorexa TIOK
paTopHas p h ' https://m.eds00.ru/863e7dc4
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTpenaparax»»
16 Buocunres 6enka. Peakiiys MaTpuyHOro CUHTE3a 23.12.2024 bubmorexa HOK
) 1 P https://m.edso0.ru/863e796e
13.01.2025 but6mmoreka [IOK
17 T —0 S
PaHCIALHA MOCHHTE3 DelKa https://m.edsoo.ru/863e796e
20.01.2025 buo OK
18 Hexnerounsie GopMbI )KU3HU — BUPYCHI uomHoreka I

https://m.edso00.ru/863e7540
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27.01.2025 Bbubnuoteka LIOK
19 DopMBI pa3MHOXKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
03.02.2025 bu6nmoreka [IOK
20 Meiio3
https://m.edsoo.ru/863e7f4a
OOpazoBaHue M pa3BUTHE TOJOBBIX KJIETOK. 10.02.2025
21 OmnonotBopenue. Jlaboparopnas padora Ne 4 «3yueHue 0.5 bubamorexa LHOK
PeHHe. FabopaTopHai p oY ' https://m.eds00.ru/863e81b6
CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKpPOIIpEnapaTax»
22 WHIuBHIyalbHOE PA3BUTHE OPTaHU3MOB 17.02.2025 bubmmorexa [JOK
ABHAY P P https://m.edsoo.ru/863e8436
23 ['eHeTHKa — HayKa O HACJICACTBEHHOCTH M H3MEHYHUBOCTH 24.02.2025 bubmmorexa [JOK
K A https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIIEOBAHUS MTPU3HAKOB. MOHOTHOpUIHOE 02.03.2025 bubmmoreka [IOK
CKpEILIUBAaHUE https://m.edso0.ru/863e8878
o5 JluruOpuHoe CKpeIuBaHue. 3aKOH HE3aBUCHUMOTO 09.03.2025 bu6nmoreka [IOK
HACJIEIOBAHUS [TPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOe HaclieioBaHKe Ipu3HaKoB. JJaboparopHas 16.03.2025
26 pabota Ne 5 «3yyeHue pe3ynbTaTOB MOHOTHOPUAHOTO U 05 bubnmnorexka [HOK
JUTHOPUIHOTO CKPEIMBaHUs Yy Jp030(HIIbl HAa TOTOBBIX ' https://m.eds00.ru/863e8c60
MHUKpOIIpenapaTrax»
97 I'eneruka nona. HacnenoBanne Npu3HAKOB, CLETUIEHHBIX C 06.04.2025 bubmoreka LIOK
IIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHaciemcTBeHHAas N3MEHYHMBOCTb. 13.04.2025
28 Jlabopartopnast pabota Ne 6. M3yuenne MoaupukaimoHHON 05 bubnmoreka [JOK
U3MEHUYHUBOCTH, IIOCTPOCHUE BAPUALIMOHHOTO psAla U ' https://m.edso0o.ru/863e8efe
BAPUALIMOHHON KPUBOIN»
HacnencrBennast usmenunBocTb. JlaboparopHas padota Ne 7. 20.04.2025
29 «AHanu3 MyTauun 030Ul Ha TOTOBBIX 0.5 bubmmorexa LOK
yTatn y ap ' https://m.eds00.ru/863e8efe
MHUKpOIIpenapaTax»
27.04.2025 b K
30 I'enetuka yenoBeka nommorexa [10

https://m.edso0.ru/863e8d78
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31 PesepBHrIit ypok. O606menne mo reMe «HaciaencTBeHHOCTh U 1 04.05.2025
W3MEHUYUBOCTH OPTaHU3MOB)
32 Cenekuus Kak HayKa U IIPOLIECC 1 11.05.2025 bubmorexa LHOK
H K pon https://m.edso0.ru/863e9214
33 MeTobl ¥ JOCTUKEHHUS CEJIEKLIMU PACTEHUN U )KUBOTHBIX 1 18.05.2025 Bubmaorexa ITOK
LI i p https:/m.eds00.ru/863¢9214
34 BHOTEXHOIOTHS KaK OTpaciib IIPOU3BOICTBA 1 25.05.2025 buGnnorexa LIOK
p P A https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne K
Tema ypoxa Beer Jara uudpoBbIie oppekuus
n/n KP 1P u3yueHusi  oOpa3zoBaTejibHbIE JAaThI
0 pecypcsl
1 DBOIOLMS U METOIBI €€ N3YYEHHUS 1 04.09.2024 bubmorexa HOK
= a yd https://m.edso0.ru/863ea20e
2 Hcrtopus pa3BUTHS IPENCTABICHUNA 00 YBOIIOIAN 1 11.09.2024 bubnmorexa [TOK
pHA D pent H https://m.eds00.ru/863e9570
18.09.2024 bu6nuoreka [IOK
3 Mukpossozmion 1 https://m.edsoo.ru/863e9cle
IHonmynsAauus kak dIeMeHTapHas EqMHULA BUIA U DBOJIIOLUH. 25.09.2024
4 JIaGoparopHas padora Ne 1 «CpaBHeHNE BHIOB 110 1 0.5 bubnnorexa LOK
patop p - p a ' https://m.eds00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKkyIye cuibl (3NeMeHTapHbIe (PaKTOPBI) IBOIOIUN 1 02.10.2024 Bubmmorexa [IOK
yi p p H https://m.edsoo.ru/863e9da4
. 09.10.2024 bu6nuoreka [IOK
6 EcrecTBeHHbIi 0TOOp 1 €ro GopMbl 1 https://m.edsoo.ru/863e9ed0
7 Pe3ynbTaThl 3BOMIONNN: TPUCTIOCOOIEHHOCTh OPraHU3MOB 1 05 16:10.2024 bubmuoteka [JOK
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u BugoobpaszoBanue. Jlaboparopuas padorta Ne 2
«Ornucanue npucrnoco0IeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa

https://m.edso0.ru/863e9fde

8 HanpasneHust 1 myTd MaKpO3BOJIIOLANA 23.10.2024 bubnmnorexa LIOK
b T p 1 https://m.edso0.ru/863e9cle
9 HeobpaTumocTs 3BOIIONN 06.11.2024
10 Wcropus xu3Hu Ha 3emiie 1 METO/bl €€ U3yUEHUs 13.11.2024
11 I'UroTes3sl NPOUCXOKICHUS )KU3HHA HA 3eMIIe 20.11.2024 bubnnorexa LIOK
p A https://m.edso0.ru/863ea5a6
12 Pa3BuTue *Kn3HM HA 3eMIIe 110 ApaM U [IEPUOIaM 27.11.2024 bubmorexa LOK
P PHOI https://m.edso0.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUYU PACTUTEIBHOTO U )KUBOTHOI'O 04.12.2024
13 mupa. IIpaktudeckas padora Ne 1 «M3yueHne nckonaeMbpIx 0.5 bubmorexa LOK
pa.- P @b ) i ' https://m.edsoo.ru/863ea8hc
OCTaTKOB PACTCHUH U )KHBOTHBIX B KOJIICKITUSIX)
14 CoBpeMEHHAas CUCTeMa OPraHuYEeCKOTO MUPA 11.12.2024 bubmorexa HOK
p p p https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeTOBEKa (aHTPOTIOTEHES) 18.12.2024 bubmorexa LHOK
1 p https://m.edsoo.ru/863eac2c
16 JBuxytue cuibl (pakTopbl) aHTPONOTeHE3a 23.12.2024 brbmmorexa LTOK
yH p P https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTa U DBOJIIOIMH YeJI0BEKa 15.01.2025
18 YenoBedecKue pacsl U IPUPOIHBIE AIANTAIIMN YEITOBEKA 22.01.2025 bubnnorexa LIOK
p PHpoa g & https://m.edsoo.ru/863eaea?2
19 PesepBHblit ypok. O60611eHne o reMe «Bo3HUKHOBEHHE U 29.01.2025
pa3BHUTHE KU3HU HA 3EMJIIE»
20 OKoJorus Kak HayKa 05.02.2025
12.02.2025 Bbubnnorexa LIOK
21 Cpenpl 00uTaHUs U YKOJIOTHYECKUE (PAKTOPHI 1

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



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

Abuotnueckue Qaxropsl. JlaboparopHas padota Ne 3. 19.02.2025
99 «Mopdomnorudeckre 0COOEHHOCTH PACTEHUH U3 PA3HBIX 1 05 bubnmoreka [JOK
MecT obutanus». Jlaboparopras padorta Ne 4. «BnusiHue ' https://m.edsoo.ru/863eb10e
CBETa Ha POCT M Pa3BUTHE YEPCHKOB KOJICYCa
26.02.2025 Bbu6nuoreka [IOK
2 b 1
3 HOTHHECKHE (paKTOpb! https://m.eds00.ru/863eh348
OKOJIOTUYECKHUE XapPAKTEPUCTUKHU MOIMYJIALINH. 04.03.2025
24 [IpaxTuueckas padora Ne 2 «ITogcuér mioTHOCTH 1 0.5
MOMYJISIUUANA pa3HbIX BUOB PACTEHUI»
11.03.2025 bu6nmoreka [IOK
2 — 1
> CoobmecTsa opranu3smos — nouenos https://m.eds00.ru/863eb46a
18.03.2025 bubnnoreka IIOK
2 1
6 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. DKOJIOTHYECKUE 1 01.04.2025 bubnnoreka IIOK
nupamusl. CBoiicTBa 3KocucTeM. CyKieccust https://m.edsoo.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI 1 08.04.2025
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 15.04.2025
22.04.2025 bu6nuoreka [IOK
b — 1
30 nocdepa — rimodanabHas SKOCUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
29.04.2025 bu6nuoreka [IOK
31 3 0 1
AKOHOMEPHOCTH CYIIIECTBOBaHUS Onocheps https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiun 1 06.05.2025
33 Cocy1iecTBOBaHME MPUPOIBI M YETOBEYECTBA 1 13.05.2025 bubmmorexa [JOK
ym prpoa https://m.edsoo.ru/863ebale
34 PesepBHeIit ypok. O60061menne Tembl «Coob1ecTsa u 1 20.05.2025
HKOJIOTUYECKUE CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buosorus, 10 knace/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akinonepuoe odmectBo «M3aaTenscTBo «IIpocBemienue»
* buosorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u npyrue /Ilox pen.

[Taceunuka B.B., AkimonepHoe obmiectBo «M3maarensctBo «IIpocBemenner»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka LIOK https:/m.edsoo.ru/

bubnuoreka mudpoBoro odpazoBatenpHOro KoHTeHTa https://urok.apkpro.ru/



https://urok.apkpro.ru/

