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INOSICHUTEJIbHAS 3AIITNCKA

ITpu pa3paboTKe MporpaMmbl 110 OMOJIOTUM TEOPETUUECKYIO OCHOBY IJISI
ompemeieHNs ITOAX0O0B K (OPMUPOBAHMIO COZIepsKaHMs YUeOHOro mpeaMeTa
«buonorusi» cocraBunm: KoHientyaabHbie nojoxkenus PI'OC COO o
B3a/IMOOOYCJIOBJIEHHOCTH LieJIeli, COIEePsKaHusI, pe3y/JIbTaTOB OOyUYeHUs U
TpeOOBaHMI K YPOBHIO ITOATOTOBKM BbIITYCKHUKOB, ITOJIOKEHMSI 00 00X
1eJIIX U MPUHIIAIIAX, XapaKTePU3YIOIIX COBPEMEHHOE COCTOSTHME CUCTEMBI
cpenHero obiiero oopasoBanusi B Poccuiickon Depepaiinm, a TakKe
TIOJIOSKEHMS O crienuduKe OMOIoruy, e€ 3SHaUeHUM B ITO3HAHUM SKMBOM ITPUPOIbI
1 obecIieueHnM CyIeCTBOBaHMS UejioBeueckoro obiectsa. CoryiacHo
Ha3BaHHBIM I10JIOKEHUSIM, OITpeeieHbl OCHOBHbIE (PYHKIINMY ITPOrPaMMBbI 1O
61osiorun 1 eé CTpyKTypa.

[Iporpamma 1o 6uosorum SAET IpeAcTaBJeHye O LeJsisax, 06 o0Ien
cTpareruy o0ydeHusl, BOCOUTAHMS M Pa3BUTUS OOYYAIOIINXCS CPeICTBAMMU
yue6GHOro npeamera «Buosorusi», onpenesnser obs3aTeibHOE IIPeIMETHOe
comepsKaHue, ero CTPyKTypy, pacipeneseHne 1o pasaesiamM U TeEMaM,
pPEKOMEHAYEMYIO IMOCIe0BaTe/IbHOCTh M3yUeHNsI yueOHOro MaTrepuaa C
YUYETOM MEKIIPEeIMETHBIX ¥ BHYTPUIIPEIMETHbBIX CBSI3€M, JIOTYKU
06pa3oBaTeILHOrO MPOIeCcCa, BO3PACTHBIX OCOOEHHOCTENM OO0YUYaIOILMXCSI.

B nporpaMme 1mo 61010ruy Takyke YIUMTHIBAIOTCS TPeOOBAHMS K
IJIAHMPYEMbIM JIMYHOCTHBIM, MeTaIPeIMEeTHbIM U IIPeIMETHBIM pe3yJIbTaTaM
06y4eHMst B GOpMMPOBAHMM OCHOBHBIX BUIOB YUeOHO-TTIO3HABATEIbHON
IesITeJIbHOCTI/YUeOHbBIX TEMCTBUI 00YUAIOIINXCS II0 OCBOEHMIO CONepsKaHMsI
6110JI0rMUYeCKOro 00pa3oBaHMsl.

B nporpamme 1o 6mosiorum (10-11 kmaccel, 6a30BbIil YPOBEHD)
peayM30BaH MPUHIMII IPEEMCTBEHHOCTM B M3yUEeHUM OMOJIOrum, 6arogapst
yeMy B Hel IPOCMAaTPUBAETCS HAIlpaBJIEHHOCTb Ha pa3BUTME 3HAHUIA,
CBSI3aHHBIX C OPMUPOBAHNEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMS,
IIEHHOCTHBIX OPMEHTALMM JIMYHOCTU, SKOJIOIMUECKOTO MbIIIIJIEHMS,
IIpeICTaBJIEHNI O 3I0POBOM OOpase KM3HU U OepesKHbIM OTHOIIIEHNEM K
OKpY:Karolei npuponHoi cpene. [losTtoMy Hapsimy ¢ M3ydeHuem
00111e6M0IOTMYECKMX TEOPUIL, @ TAKKe 3HAHMIA O CTPOEHUM JKMUBBIX CUCTEM
Pa3HOro paHra M CYIIHOCTY OCHOBHBIX IPOTEKAIOIINX B HMX ITPOIIECCOB B
IIporpamMmMe 1o 6MOJIOrMH yaejeHO BHUMAaHMe UCII0Ib30BaHMIO ITOJTyYEeHHbIX
3HAHMIA B IIOBCEIHEBHOM KMU3HU JIJIST pellleHNs MPUKJIaIHbIX 3a1a4, B TOM YMCJIe:
NpOPUIaKTUKM HAC/IeICTBEHHBIX 3a00/IeBaHMI YeJIOBEKA, MEIUKO-
reHeTMYECKOr0 KOHCYJIbTMPOBAHMS, 0O0OCHOBAHMS SKOJIOTMUECKN
11eJIECO0OPA3HOr0 MOBEAEHMST B OKPYsKAIOIIElN IPMPOTHON Cpee, aHaIM3a
BJIVISTHMST XO3SIVICTBEHHOM AeSITeIbHOCTM YeJI0BEeKa Ha COCTOSIHME TIPUPOIHBIX U
MICKYCCTBEHHBIX 9KOCUCTEM. Y CUJIeHe BHMMAaHMSI K IIPUKJIaTHOM



HaIpaBJIEHHOCTY yueOHOro npeamMeTa «buosiorus» mpoguKTOBaHO
HEOOXOIVMOCTbIO OOecrieueHnsl YCIOBUIA [IJIsT pellleHNsT OJHOM U3 aKTyaJbHbIX
3a/1a4 IIKOJILHOT'O OMOJIOTMYECKOro 0O0pa3oBaHms, KOTOpasl mpearnosaraer
dbopmupoBaHue y 00yYaIOIIMXCS CIIOCOOHOCTH agalTUPOBAThCS K M3MEHEHMSIM
IMHAMMYHO Pa3BMBAIOIIEroCsl COBPEMEHHOI'O MMpa.

buonorus Ha ypoBHe cpemHero ob1ero o6pa3oBaHus 3aHMMAaET BasKHOE
MecTto. OHa obecreunBaeT GopmMupoBaHye y 00yUaIOIINXCS MpeICTaBIeHUN O
HAay4YHOM KapTMHE MMpa, pacllupsieT M 060011aeT 3HaHMS O SKMBOV IPUPOJIE, e€
OTJINUUTEJIbHBIX MMPU3HAKAX — YPOBHEBOM OPraHM3allvy U 3BOJIIOMA, CO3IAET
YCJIOBMS AJIS1: TIO3HAHMS 3aKOHOB JKMBO IIPUPOIbI, GOpMUPOBaHMS
(O YHKIIMOHAJILHOM I'PaMOTHOCTM, HAaBbIKOB 3[I0POBOI'0 M 6e30I1acHOro obpasa
SKM3HM, 9KOJIOTMYECKOT'O MbIILJIEHNS, IEHHOCTHOTO OTHOIIIEHMST K JKUBOM
MIPUPOJIE U YEJIOBEKY.

Bosbiiioe 3HaueHMe 6MOIOTVSI MUMEET TaKsKe IIJIST pelleHNs
BOCIIUTATEJIbHBIX ¥ Pa3BUBAIOIIMX 3a7au CPegHEero o0lero oopasoBaHmsl,
coumanm3anyy ooyuarmoimxcs. Misyuenne 6moaorum odecreunBaeT yCIOBUS
1711 GOPMMPOBAHMS MHTEJIIEKTYAJIbHBIX, KOMMYHMKALVIOHHBIX U
MH(GOPMAIMOHHBIX HAaBBIKOB, 3CTETUUYECKOM KYJIbTYPbI, CIIOCOOCTBYET
VMHTerpauyy OMOJIOTMYECKUX 3HAHUM C IPeICTaBIeHUSIMU U3 OPYTUX YIeOHbIX
IIpeIMeTOB, B YaCTHOCTH, (pu3MKu, Xumun u reorpadun. Haspanuoie
TIOJIO’KEHMS O MpeaHa3HaueHny yueOHoro npeamMera «buosorus» cocraBmim
OCHOBY JIJIsI OIIpeieJIeHNsI IOJIXO0A0B K OTOOPY M CTPYKTYPUPOBAHUIO €r0
copepykaHusl, IpeaCTaBJIeHHOr0 B porpaMMe 110 OMOJIOT M.

Otb6op comepskaHust yuebHoro npeaMera «buosiorusi» Ha 6a30BOM YpOBHE
OCYIILECTBJIEH C MMO3UIMIA KYJIbTYPOCOOOPA3HOIO MOAX0AA, B COOTBETCTBUM C
KOTOPBIM OOYUaIOIIMECs TOJIKHBI OCBOUTb 3HAHUS M YMEHMSI, 3HaUMMBbIe JIJISI
dbopmupoBaHMs OOILIEN KYJIbTYPhI, OIPeIe/ISIONe afeKBaTHOe TOBeIeHe
yeJIoBeKa B OKPYKAIOIIeN IIPUPOSHONM Cpelie, BOCTpeOOBaHHbBIE B IIOBCEIHEBHOM
SKU3HU U IIPaKTUUeCKoi aessTreabHoCT. Ocoboe MeCcTo B 3TOM CUCTEME 3HAHUI
3aHMMAIOT 3JIEMEHTHI COIepsKaHMsl, KOTOPbIE CTY>KaT OCHOBOM [JIsT
dbopmupoBaHMs MPeaCTaBIeHNI O COBPEMEHHON eCTeCTBEHHO-HAayUYHOMN
KapTUHE MMpPa U LIEHHOCTHBIX OPUEHTALMSIX JIMYHOCTH, CITOCOOCTBYIOLLIMX
Ir'yMaHM3alyuu 6MOJIOTMYECKOro o6pa3oBaHusl.

CTpyKTypupOBaHMe cofepykaHus yueOHOro MaTepuasa B IporpaMmme Io
6MOJIOrUM OCYIIIECTBJIEHO C YUETOM IIPMOPUTETHOTO 3HAUEHMS 3HAHMIT 00
OTJIMYUTETbHBIX OCOOEHHOCTSIX SKMBOM IIPUPO/IbI, O €€ YPOBHEBOM OpraHM3alumn
" 3BOJIIOLIMA. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro rpeamMeTa
«Bbuonorusi» BeIeIEHbI CIEAYIOIINE COepsKaTeIbHbIe JIMHUM: «Buoiorust Kak
Hayka. MeTo/bl HayuyHOro o3HaHus», «KieTka Kak 6uosiormyeckas cucrema,
«Opranmusm Kak 6mojiornueckasi cucremar», « Cucrema ¥ MHOrooopasue
OPraHMYeCcKOro Mupa», « IBOJIIOLIMS JKUBOV IPUPOIbI», « DKOCUCTEMBI U



MIPUCYILMEe UM 3aKOHOMEPHOCTM».

Llenb usyuenns yuebHoro mnpeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaZieHNe OOYYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHATBHOM
OpraHM3aIMi SKUBbIX CUCTEM Pa3HOTO paHra U MpPuobpeTeHe YMEHUIA
MICITOJIb30BATh 3T 3HAHMS AJIS1 TPAMOTHBIX AEMCTBUIA B OTHOIIIEHUY OO'bEKTOB
SKMBOM TIPUPOABI U PEIeHMs Pa3/IMUHbBIX KM3HEHHBIX ITPoOJIeM.

HocTmskeHne 1iesM U3ydeHnst yue6Horo npeamera «buosorusi» Ha
6a30BOM ypOBHE 00€eCIeunBaeTCs pellleHneM CJIeIYIOIINX 3a4ay:

OCBO€EHMe 00YYarOIIMMMUCS CMCTEMbI 3HAHMI O OMOJIOTMYECKUX TEOPUSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, 'UIIOTe3aX, MpaBujax, CIyKaIyx
OCHOBOM 11J11 GOpMMPOBaHMUS IIPeICTAaBJIEHNI O eCTECTBEHHO-HAYyUYHOM KapTHUHE
MMpa, 0 METOAX HayYHOTO MMO3HaHMSI, CTPOEHUM, MHOT00Opasum u
OCOOEHHOCTSIX SKMBBIX CMCTEM Pa3sHOTO YPOBHSI OpraHM3aly, BbIAAIOIINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX MCCJIeIOBAHMSIX B OMOIOTUM;

dbopMupoBaHue y 00yJaronMxCs MO3HABaTeIbHBIX, MHTEJ/UIEKTYJIbHBIX U
TBOPUYECKMX CIIOCOOHOCTEN B MPOIIecce aHaIu3a JaHHbIX O MYTSIX Pa3sBUTUS B
610I0TUM HAYYHBIX B3IJISIIOB, MO U TIOAXO0I0B K M3YUEHMIO JKUBBIX CUCTEM
Pa3sHOTO YPOBHSI OpraHu3aInm;

CTaHOBJIEHME Y 00yUaromyxcs 0011el KyabTypbl, QYHKIMOHATIbHOM
I'PAMOTHOCTM, Pa3BUTHE YMEHUI OOBSICHSITh M OII€EHUBATDh SIBJIEHUST
OKPY>KaIoIIero MuUpa sKMBOM MPUPOIbI HA OCHOBAHMM 3HAHUI U OIIbITA,
MIOJTYYEeHHBIX IIPU U3yUYeHMM OMOJIOrUH;

dbopmupoBaHue y 00yYaIOIIMXCS YMEHMI WUTIOCTPUPOBATh 3HAUEHM e
610JIOrMYEeCKUX 3HAaHUM B IIPAKTUUECKON AesITeTbHOCTY YeJI0BeKa, Pa3BUTUN
COBpPEMEHHbIX MeIVLMHCKMX TeXHOJIOTUI U arpOOMOTEXHOJIOT I

BOCIUTaHMe YOEKIEHHOCTY B BO3MOKHOCTY TIO3HAHMSI U€JIOBEKOM >KMBOA
IIPUPOIbI, HEOOXOAMMOCTHM OePEKHOrO OTHOILIEHMS K HEM, COOTIOIEHNS
9TUUYECKMX HOPM IPU TTPOBEIEHUY OMOIOTUIYECKUX UCCIeOBAHNIA;

OCO3HaHMe 1IeHHOCTY OMOJIOTMYeCKMX 3HAHUI [IJISI TIOBBIIIIEHNST YPOBHS
9KOJIOTMYECKOM KYJIbTYPbI, Aj1s1 GOPMUPOBAHNSI HAYYHOT'O MUPOBO33PEHMS;

IpMMeHeH)e TPMOOPETEHHBIX 3HAHUN M YMEHUI B MTOBCETHEBHOM KU3HU
IJIST OLIEHKM TIOCJIEACTBUI CBOEN AEeSITeIbHOCTHM IO OTHOIIIEHUIO K OKPYsKaIOIIei
cperne, COGCTBEHHOMY 3[0POBbI0, 0O0CHOBaHME U COOJIIO/IEHE Mep
NpodMIaKTUKM 3a00JIeBaHMIIA.

B cucreme cpegHero obiiero o6pasoBannst «buosorus», nsyuaemast Ha
6a30BOM YPOBHE, SIBJISIETCST 00SI3aTe/IbHBIM YUeOHBIM ITPeAMETOM, BXOISIIINM B
COCTaB IIpeaMeTHOM obyacTu «EcTecTBeHHO-HAayYHbIE ITPEeIMEThI».

s u3ydeHust 6mojiormy Ha 6a30BOM YPOBHE CpeITHEr0 0OIIEro
obpasoBanus orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hefes0), B
11 knacce - 34 yaca (1 yac B HenesI0).



COJEP>XAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buosiorusa kak Hayka.

buosnorus kak Hayka. CBsI3b 6M0JIOrMM C OOIIIECTBEHHBIMM, TEXHUYECKUMMU
U IPYTMMU eCTeCTBEeHHbIMM HayKamu, Gpusiocodpmen, STUKON, ICTETUKON U
npaBoM. Posb 6uosioruy B GopMupoBaHUM COBPEMEHHOM HAYUYHOM KapTUHBI
Mupa. CucreMa 6M0JIOrMUeCKUX HayK.

MeTonbl TO3HAHMS SKMBOU IIPUPOIbI (HAOIIOMEHE, SKCIIEPUMEHT,
oIMcaHue, M3MepeHne, Kiaccudbuxkalus, MoaeJMpoBaHMe, CTATUCTUIECKAs
06paboTKa JaHHbBIX).

HemoHcTpanmmn:

[Toptpetsr: Y. Hapsun, I'. Menpens, H. K. Koablios, [I>k. YoTcoH u @.
Kpuxk.

Tabymibl 1 cxembl: «MeToabl MO3HAHMS SKMBOV IIPUPOIbI».

JlaGopaTopHbIe U IPAaKTUYECKNE PA0OThI:

[TpakTmueckast pabora Ne 1. «Mcrosmbp30BaHne pasiMUYHbIX METOIOB P
U3YUYEeHUM OUOJIOTMUECKUX OOBEKTOBY.

Tema 2. JKusbie cucTeMbl ¥ UX OpraHm3anus.

JKuBble cucTembl (6MOCKCTEMBI) KaK IIpeaMeT U3yueHus OMOIOTUM.
Otimune sKUMBBIX CMCTEM OT HEOPTaHUYECKOM ITPUPOIbI.

CBoiicTBa 6mocucTeM 1 X pasHooOpasme. Y pOBHM OpraHM3ann
61oCHUCTeM: MOJIEKYJISIPHBIN, KJIETOUHBIN, TKAHEBBINM, OPraHM3MEHHbIN,
MOITYJISIIIMOHHO-BUA0BOM, 9KOCUCTEMHBIN (6MOreOLIeHOTUIECKIIA),
61ochepHbI.

HemoHcTpanmmn:

Tabauipl 1 cxembl: «OCHOBHbIE TTPU3HAKM SKU3HN», « Y POBHU
OpraHM3aI SKUBOM TIPUPOIbI».

O6opynoBanne: mozesab Mmoyiekysbl JTHK.

Tema 3. XuMuuecKuit COCTaB M CTPOEHME KIIETKN.

XUMUUECKUI COCTAB KJIETKU. XMMUUYECKIMEe 3JIEMEHTbI: MaKpO3JIeMEHTHI,
MMKpO3JieMeHTbl. Boga 1 MuHepasibHble BellleCTBa.

@YHKUMYM BOJIbI ¥ MUHEPA/IbHBIX BelllecTB B KieTke. [logmepskaHue
OCMOTHYECKOr'o 6ajiaHca.

benku. CocrtaB 1 cTpoeHne 6eJKOB. AMMHOKNUC/IOThI — MOHOMEPHI O€JIKOB.
HeszameHnMbIe U 3aMeHMMbIe aMUHOKMUCIOTbI. AMMHOKMUCIOTHBIN COCTaB.
YPpOBHM CTPYKTYpbI O€JIKOBOM MOJIEKYJIbI (TTIepBUYHAsI, BTOPUYHAs, TPETUYHAs U
yeTBEpPTUYHAs CTPYKTypa). XUMuueckme CBOMCTBA 6eskoB. buosiornueckue
byHKIMY 6EeTKOB.

MdepMmeHTHI — OMoiornyeckue Kataansaropbl. CTpoeHue GpepMeHTa:



aKTMBHBIN IIEHTP, cyocTpaTHas crenudmnuHocTb. KopepmenTsl. ButramMuHbl.
Otinuus hbepmMeHTOB OT HEOPraHUMYEeCKMX KaTaIu3aTOPOB.

YraeBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a 1 ne30Kkcupnbdo3sa),
aucaxapuibl (caxapo3sa, JaKTo3a) U noamcaxapuabl (Kpaxmall, TJIMKOTEH,
11eJIUTI0J103a). buonoruueckne GyHKIMM yTJIeBOJOB.

Jlunuapl: Tpurauuepuabl, Gocdonnnuabl, crepouabl. I'uapodmyibHO-
rugapocdobHbIe cBoMCTBA. buosornueckne yukuym unmuaos. CpaBHeHMe
YIJI€BOIOB, O€JIKOB U JUMUAOB KaK MCTOYHUKOB SHEPTUM.

Hyxknennossie kucaoTsl: JHK 1 PHK. Hykieotuabl - MOHOMepbI
HYKJIeMHOBbIX KucyioT. Ctpoenne u pyukimmu JIHK. Ctpoenne u GyHKIIMM
PHK. Bugbst PHK. AT®: cTpoenne 1 GyHKINUMN.

LIntonorust — Hayka o kjeTke. KieTouHasi Teopus — nmpumMep
B3aMMOJIEMCTBUS Uaen 1 HakToB B HAYUHOM MO3HaHMMU. MeToabl U3yUueHust
KJIETKHA.

Knerka Kak 1mesioctHas sxkuBas cuctreMa. OO1ye mpu3HaKky KJIETOK:
3aMKHYTas Hapy>kHasi MeMmOpaHa, MoJiekysbl JJHK kak reHetndyeckuit anmapar,
cucTeMa CuHTe3a Oesika.

TuIbl KJIETOK: 9yKapuoTudecKasi 1 rmpokapuorndeckas. OcobeHHOCTH
CTpPOEHMSI TPOKAPUOTUIECKOI KIeTkM. KieTtouHas crenka 6aktepuit. CTpoeHme
9yYKapuoTH4ecKoi KieTku. OCHOBHbBIE OTJINYMS PACTUTETbHOM, SKUBOTHOM U
I'pMOHOM KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIE€TOYHAsI CTE€HKA, IIMKOKAJIMKC,
ux pyukiun. [lnasmatndeckas memopaHa, eé CBOMCTBA U QYHKIIMMA.
[InTonnasma u e€ opraHonabl. OmHOMeMOpaHHble opraHouabl Kiaetku: II1C,
anrmapat ['osbsky, Jin3ocoMbl. [1oTyaBTOHOMHbBIE OPTaHOMIbI KJIETKHA:
MUTOXOHPUM, TIaCcTUIbI. [IporcxoskaeHe MUTOXOHIPUIA U TIIaCTU . Buabl
mactua. HememOpaHHbIe OpraHOMAbI KJIETKM: pUOOCOMBI, KJIETOUHBIN LIEHTP,
IEHTPUOJIN, PECHUYKY, XXTYTUKM. DYHKIMM OPraHOMIOB KIeTKU. BritoueHus.

Snpo - peryasTopHbIN 1eHTp KiaeTku. CTpoeHue sapa: simepHasi 000J104Ka,
KapuoruiasmMa, XpoMaTyH, SIIPBIIIKO. X POMOCOMBI.

TpaHCIIOPT BellecTB B KJIETKe.

HemoHcTpanmmn:

ITopTpetsi: A. JleBenryk, P. I'yk, T. llIBaun, M. Illneinen, P. Bupxos,
k. YorcoH, @. Kpux, M. Yunkunc, P. ®pauxiun, K. M. Bap.

Huarpammbl: «PacripeneneHne XMMUUeCKUX 3JIEMEHTOB B HESKMBOM
npupoje», «PacnpenesieHre XMMUIECKUX 3JIEMEHTOB B JKMBOM ITPUPOE».

Tabymibl 1 cxembl: «Ilepuomnyeckast TabanIla XUMUUECKUX 3JIEMEHTOBY,
«CTpoeHne MoJjIeKyJIbl Bonbl», «brocunres 6enka», « CTpoeHmne MOJIEKYJIbI
6enka», «Ctpoenne pepmenrar, « Hyknennossie kuciorsl. JTHK», « Ctpoenne
MoJtekysibl AT®», « CTpoeHMe 3yKapuoTu4ecKon KieTkn», « CTpoeHne
SKMBOTHOM KJIeTKN», « CTpoeHMe pacTUTeNIbHON KiIeTKu», « CTpoeHme



IIPOKAPUOTUYECKOM KJIeTKI», « CTpoeHue saipa KJIeTKU», « YTJIeBOObI»,
«JInmmmpgpr».

O6opymoBaHMe: CBETOBOM MUKPOCKOII, 000PyAOBaHMeE ISl IIPOBEIEHMS
HaOJIIOIeHI, M3MEpPEeHMI, IKCIIEPUMMEHTOB, MUKPOIIpeNapaThl paCTUTEIbHbIX,
SKMBOTHBIX ¥ GaKTepUaIbHbIX KJIETOK.

JlaGopaTopHbIe U IPaKTUYECKNMEe PadoThI:

JlaboparopHas pabora Ne 1. «M3yueHne KaTaaUTUUECKOM aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuiasbl UM KaTaaasbl)».

JlabopaTtopHast pa6oTta Ne 2. «V3yueHne CTpoeHMs KJIETOK pacTeHUMN,
SKMBOTHBIX ¥ GaKTepui IOJ, MMKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpernaparax u ux
OIMCaHME».

Tema 4. )KusHegesaTe1bHOCTb KJIETKMU.

OO6mMmeH BelllecTB, Wi MeTaboaM3M. AccuMmisims (TIacTUUeCcKmii oOMeH)
Y OIUCCUMMUIISIIMS (S9HEpreTuYecKuii 0OMeH) — IBe CTOPOHBI €IMHOIO IIpoliecca
MeTabos3Ma. PoJib 3aKOHOB COXpaHEHMSI BEILIECTB ¥ SHEPTUM B IIOHMMAaHUMA
MeTabosM3Ma.

Tumbsl o6MeHa BelecTB: aBTOTPOGHbIN U rerepoTpodHbIi. Posb
(dbepMeHTOB B 0OMEHe BellleCTB U IMpeBpallleHny SHePTUA B KJIETKE.

®doTtocuuTe3. CBeToBast U TeMHOBas (asbl poToCcHHTE3a. Peakiim
doTtocuHTesa. DPpdekTUBHOCTL PoTOCHHTE3a. 3HAUEeHMEe (DOTOCUHTE3A AJIs
>K3HM Ha 3emJie. BiusiHue ycmoBui cpeibl Ha GOTOCUHTES U CITIOCOOBI
TTOBBIIIIEHNS €T0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX PAaCTEHUIA.

XemocuHTe3. XeMOCHMHTe3UpYIole 6aKkTepun. 3HaueHne XeMOCHHTe3a
IJIST SKU3HYM Ha 3eMiie.

OHepreTnueckuit oOMeH B KjeTke. Paciiienyienne BelecTs, BbleIeHNE U
aKKyMYJIMPOBaHMe SHEPTUM B KJIETKE. DTallbl SHEPreTUIeCKOro 0oMeHa.
I'nuxonmus. Bposkenne u ero Buabl. KucjiopomHoe okucaeHne, nin KJIeToOUyHOoe
nbixanue. OkucanTenabHoe pochopmnpoBanme. DHPEeKTUBHOCTD
SHepreTUUYeCcKoro oomMeHa.

Peakuyu matpuuHoro cuHrtesa. ['eHetnueckast ungopmanys u JTHK.
Peanusanys reHeTnaeckoy MHGOpMaLum B KJIeTKe. ['eHeTMueCcKui1 KO, U ero
cBoucTBa. TpaHckpumnims — MmaTpuuHbiii cuHTe3 PHK. Tpancasuus —
6mocuHTes Oesika. Atanbl TpaHcasauu. KogupoBanme ammHOKUCIOT. Posb
pnbocoM B OuoCKuHTe3e Oesika.

HexsieTounbie popMbl sk13HM — BUpYyChl. IcTopust oTKpbITHs BupycoB (/.
. ViBanoBckuit). OCOOGEHHOCTH CTPOEHMS U KM3HEHHOTO LIMKJIa BUPYCOB.
bakTtepmodaru. bosesun pacteHmnit, SKMUBOTHBIX 1 UeJIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHonedbuimra yenoseka (BUY) - Bo3oyautens CITN/a.
O6paTHas TpaHCKpUIILIMS, peBepTrasa 1 uHTerpasa. [Ipodmmakrmka
pPacIpoCTpPaHEHMSI BUPYCHBIX 3a00JIEBaHNM.

HeMmoHCcTpanum:



[Toptpetsr: H. K. Kosnbiios, . V1. UBanoBckui, K. A. Tumupsizes.

Tabymibl 1 cxembl: « Turbl mutadus», «Metabomsam», « MUTOXOHIPUS»,
«DHepreTndeckuii oomeHn», «Xjgopomaact», «Porocurres», «Ctpoenne [THK»,
«Crtpoenne u PpyHKIMOHMpOBaHKe TeHa», «CuHTe3 6eskar», «['eHeTueckumn
Kom», «Bupycel», «BakTeprodarmn», « CTpoeHne u sKM3HEHHbIN LYK/ BUpyCa
CIIMOa, 6akTepuodara», «Permkanys JTHK».

O6opynoBanne: moaenu-aniikaiu « Y asoenme JITHK n
TpaHCKpuIms», «brocnunres 6enka», « CTpoeHne KI€TKI», MOLE/b CTPYKTYPHI
IOHK.

Tema 5. PasMHOKeHMe ¥ MHIUBUAYAJIbHOE Pa3sBUTHE OPraHU3MOB.

KneTouHblil MK, MM SKU3HEHHbIN UK Ki1eTku. UaTepdasa u MuTo3.
[Iporecchl, mpoTekatole B uHTepdase. Penmkaims — peakiysi MaTpUYHOTO
cunTesa [IHK. Ctpoenne xpomocoMm. X pOMOCOMHbIN HAOOp — KapUOTMHIL.
JUITIONAHBIN U ralJIOUIHbIM XPOMOCOMHBIE HAOOPhI. X pOMaTU/IbI.
LInTonornyeckme OCHOBBI PA3MHOKEHMUS Y MUHAVBUIYAJIBHOT'O PAa3BUTHS
OpraHMU3MOB.

Henenne ket — muto3s. Cragum muto3sa. [Ipomeccel, mpoucxoasiiye Ha
pa3HbIX CTaAMSIX MUTO3a. Brojiornueckuii CMbIC/I MUTO3a.

[Tporpammupyemasi rubesib KJIETKM — alomnTo3.

dopmbl pasMHOXKEHMSI OPraHU3MOB: 6eCIoIoe 1 oJIoBoe. Bubr
6ecroyioro pasMHOKeHMS: AejieHre HaZBoe, TIOYKOBaHMe OJTHO- U
MHOT'OKJIETOUHBIX, CITOPOOOpa3oBaHie, BereTaTMBHOE pa3sMHOXKEHME.

W ckyccTBEHHOE KJIOHMPOBaHME OPraHM3MOB, €ro 3HaUeHMe JJIS1 CeJIEKIINNA.

[TosioBOe pasMHOXKeHME, ero OTIAUUMS OT OeCIIOJIoro.

Meio3. Craguu menosa. ITporiecchol, mpoucxopsiiye Ha CTaausIxX Meno3a.
[ToBemenme xpomocom B Meno3se. KpoccuHrosep. buosiornueckmii CMbICIT U
3HaYeHue Meno3a.

["ameTorenes - mpoiecc 00pa3soBaHMs ITOJIOBBIX KJIETOK Y SKMBOTHBIX.
[TosioBbIE sKeJIe3bl: CEMEHHMKY U suuHuKy. O6pa3oBaHye 1 pa3sBUTHE TTOJIOBBIX
KJIETOK — rameT (CIIepMaTo30u, SIMIIeK/IeTKa) — cliepMaToreHe3 ¥ OBOreHes.
OCo6GeHHOCTH CTPOEHMS SIMIEKJIETOK U criepMaTo30uaoB. OTIoI0TBOpeHE.
[TapTeHoreHes.

WupuBuayaibHoe pa3BuTHe (OHTOreHe3). OMOPMOHATIbHOE Pa3BUTHE
(ambOpuoreHes). dTarbl SMOPMOHATILHOTO Pa3BUTHS Y TTO3BOHOUHBIX JKMBOTHbIX:
IpobJieHmne, racTpyJsiuysi, opraHoreHes. [TocTambpuoHasibHOEe pa3BUTHeE. TUTIBI
MTOCTIMOPMOHAIBHOTO PasBUTHSI: MIPSIMOE, HelpsiMoe (JIMUYMHOUHOe). BiausHue
cpelibl Ha pa3BUTME OPraHM3MOB, (DaKTOPbI, CITOCOOHbBIE BbI3bIBATb BPOSKIEHHbIE
yponCTBa.

Poct u pasButue pacrennii. OHTOreHe3 1IBETKOBOTO PACTEHMS: CTPOEHME
CeMeHM, CTaiuM Pa3BUTHSL.

HeMmoHCcTpanum:



Tabymibl 1 cxembl: «DoOpMbI pa3sMHOXKEHMST OPraHU3MOB», «/IBOMHOE
OIIJIOAOTBOPEHME Y IIBETKOBBIX pacTeHmin», « BereraTMBHOE pa3sMHOKEHME
pacteHuin», «Jlenenne kiaetku 6axkrepuii», « CTpoeHMe MOJIOBbIX KJIETOKY,
«Ctpoenne xpomocombl», «Kiretounbiin mykin», «Pemmkauns THK», «Mutos»,
«Mero3», «IIpssmoe 1 HempsiMoe pasBuUTHeE», «I'ameToreHes y MJIEKOIMUTAIOLIMX
1 yejioBeKa», « OCHOBHBIE CTaANM OHTOI'e€He3a».

O6opymoBaHNe: MUKPOCKOT, MUKpompernaparthl « CriepMaTo30M bl
MJIEKOITUTAIOLIEro», «SiiekieTka Maekonurawliero», «Kapmuoknuxes B
KJIETKaxX KOpeIllKa JyKa», MarHUTHAasl MOJie/Ib-anIinKaius «JlegeHne KIeTKu»,
mopenb JIHK, momenb metadasHo XpOMOCOMBI.

JIaGopaTopHbIe ¥ IpaKTUYeCKue padoThI:

JlaboparopHas pabora Ne 3. «HabsogeHne MuTo3a B KJIeTKax KOHUMKaA
KOpeIIIKa JTyKa Ha TOTOBBIX MUKPOIIperapaTax».

JlabopaTopHas pabora Ne 4. «/3yyeHne CTpoeHMs MOJIOBBIX KJIETOK Ha
TOTOBBIX MMKpOIIpernaparax».

Tema 6. HaciiencTBEeHHOCTDb ¥ M3MEHUYMBOCTH OPraHU3MOB.

[Ipenmert u 3agaun reHeturu. Micropus pasButusi reHeTuku. Posib
LIUTOJIOTUM U SMOPUOJIOTMM B CTAHOBJIEHUM I'eHeTUKM. BKjag poccuimnckux u
3apyOesKHBIX YUEHBIX B Pa3sBUTHeE TeHeTUKU. MeToabl FTeHeTUKA
(rMOpUIOIOrNYECKIIA, IMTOTEHETUUECKII, MOJIEKYJ/IIPHO-T€HETUUECKIN).
OcHoBHbIe TreHeTHUecKye MOHSATUS. ['eHeTnueckasi CMMBOJIMKA, UCITOJIb3yeMas B
cxemMax CKpellyBaHUM.

3aKOHOMEPHOCTH Hac/JIeAOBaHMs IIPU3HAKOB, YCTaHOBJIEHHbIE .
Mengenem. MoHOrno6puaHoe CKpeliuBaHue. 3aKOH eIMHO00pasust TmopuioB
1epBoro nokosieHus. IIpaBuio JoMMHMPOBaHMS. 3aKOH pacCIleIIeHNs
npusHakoB. ['unoresa uncToThl ramet. IloTHOE U HEIOJIHOe TOMUHUPOBAHME.

HurubpupHoe ckpenyBaHye. 3aKOH He3aBMUCYMOI'O HaC/IeJOBAHMS
npu3HakoB. LIuToreHeTnueckre OCHOBBI IUTMOPUIHOTO CKpEIVIBaHMS.
AHanusupyoliiee ckpelyBaHue. Vcrnosib3oBaHue aHaIMU3UPYIOIIETO
CKpeIIBaHMs JIJIS OIlpeie/IeHNs] TeHOTHUIIa OCOOM.

CuenneHHOe HacjemoBaHMe npusHakoB. Pabora T. Moprasna 1o
ClLIeIVIEHHOMY HacJieOBaHMIO reHOB. HapyiileHue clieryieHusi reHOB B
pe3yJibTaTe KPOCCMHTOBepa.

XpoMOCOMHasl Teopust Hac/JIeACTBEHHOCTH. ['eHeTnuecKue KapThl.

I'eneTuka mojia. XpoMOCOMHOE OIpezesieHNe 1moyia. AyTOCOMbBI U ITOJIOBbIE
xXpoMmocoMbl. ['oMoraMmeTHbIe 1 reTeporaMeTHble opranusmbl. HaciiegoBanme
MIPU3HAKOB, CLEIUIEHHBIX C IOJIOM.

M3meHuMBOCTDb. Buabl M3MeHUMBOCTY: HEHAC/IeACTBEHHAs U
HacjencTBeHHas. Posb cpenbl B HeHaC/IeICTBEHHOM M3MEHUYMBOCTH.
XapakTepucTiKa MOAVOUKALIMOHHON M3MEHUMBOCTM. BapualyoOHHbINA ps, U
BapualyoHHas1 KpuBas. Hopma peakuym npusHaka. KoamuecTBeHHbIe 1



KaueCTBEHHbIE MPU3HAKYM U X HOpMa peakuyy. CBOMCTBA MOAM(PUKALIVIOHHOM
M3MEHUYMBOCTH.

HacnencrBeHHasi, uau reHOTUNIM4YecKasi, M3MeHUMBOCTb. KOMOMHATHBHAS
M3MEHUYMBOCTb. Melto3 1 IT0JI0BOM ITPOIeCC — OCHOBA KOMOMHATUBHOM
M3MEHUYMBOCTH. MyTalMOHHas M3MeHUMBOCTb. Kitaccudukamms My Tammii:
reHHbIe, XPOMOCOMHbIE, TeHOMHbIe. YacToTa ¥ IpUUMHbI MY TallMiA.
MyTareHnHbie (akToOpbl. 3aKOH TOMOJIOTMUYECKUX PSIAOB B HACI€CTBEHHOM
mnsmenumBoctu H. Y. BaBuiosa.

BHesnepHast HacjeqCTBEHHOCTb ¥ U3MEHUMBOCTb.

I'enetuka uesoBeka. Kapmorum uenoBeka. OCHOBHbIE METO/IbI T€HETUKMU
YyeJIOBEeKa: reHeaJIorMueckuii, 61M3HeIIOBbIN, IIUTOTeHEeTUIeCKUM,
O6MOXMMIMUUECKNI, MOJIEKYJISIpHO-TeHeTuecKuit. CoBpeMeHHOe oIpezesieHmne
reHOTUIIA: TTIOJTHOT€HOMHOE CeKBEHMPOBaHMe, FTeHOTUIIMPOBaHME, B TOM YMCJIE C
romouibio ITIIP-ananmnsa. HacnencrBeHHble 3a00/1eBaHMsI Ue/IOBEKA: I'eHHbIe
601311, O0JIE3HN C HACTIEICTBEHHOM IPeapacloI0KeHHOCTbIO, XPOMOCOMHbBIE
6one3un. ComaTnueckue u renepaTuBHbie MyTany. CTBOJIOBbIE KJIETKM.
[IpuHUMIIBI 31O0POBOI0 OOpasa YKMU3HU, AMArHOCTUKM, TPODMIAKTUKY U JIEUEHUS
reHeTuuYecKux 6osiesHel. Meanko-reHeTuYeckoe KOHCY/IbTMPOBaHue. 3HaueHme
MeAVLIVMHCKOV T€HEeTUKY B IPeIOTBPaIlleHMI U JIeUeHU F'eHeTUUYEeCKUX
3a60J1eBaHMM yeJIoBeKa.

HemoHcTpanmmn:

[Toptpetsr: I'. Mengenb, T. Mopras, I'. e ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuir, H. 1. BaBuios.

Tabymirbl 1 cxembl: «MOHOrMOpUIHOE CKpEIVIBaHIE U €T0
IIMTOTE€HEeTHYeCKasi OCHOBa», «3aKOH pacIlelVIEHMSsI M er0 IMTOreHeTuYecKast
OCHOBAa», «3aKOH YMCTOTBI FaMeT», « IUurnbpugHoe CKpelBaHue»,
«IInuTonornyeckme OCHOBBI AUTMOPUIHOTO CKPEIIMBaHMsI», « Melto3»,
«B3anmMopencTBue ajeabHbIX TeHOB», «['eHeTnuecKke KapThl pacTeHMI,
SKMBOTHBIX U UeJjioBeKa», «['eHeTuKa mosa», «3aKOHOMEPHOCTY HacJieqOBaHMs,
CLIEIIJIEHHOTO C IToJIoM», « KaproTuIipl uejioBeKka u >KMBOTHBIX», « Bubl
M3MeHUMBOCTIU», « MoauduKaMoHHast USMeHUMBOCTb», «HacemoBanue pesyc-
dakrTopa», «I'eHeTuKa rpymnmn Kposu», «MyTalMoHHas U3MEHUMBOCTb».

O6opymoBaHne: Mogeau-aniuIMKaiu « MoHOrnOpuaIHOe CKpelyBaHue»,
«HenonHoe momuHupoBanme», « IurnbpumgHoe ckpeliuBanme», «I[lepekpéct
XPOMOCOM», MUKPOCKOIT ¥ MUKpoTtipernapaT «Jlpo3oduia» (Hopma, MyTalumn
(hopMbI KpPbUILEB ¥ OKPACKM TeJia), Tepbapuit «I'opox MoceBHOM».

JIaGopaTopHbIe ¥ IpaKTUYeCKMe padoThI:

JlabopatopHas pa6ota Ne 5. «/3yueHne pe3yJbTaTOB MOHOTMOPUIHOIO U
IUTUOPUIHOTO CKpeIMBaHMS Y AP030(MIIbI HA TOTOBBIX MMKpOIIpernaparax».

JlabopaTtopHas pabora Ne 6. «/3yueHne MmoaubuKaMOHHOM
M3MEHUYMBOCTHM, IIOCTPOEHME BapMAILIMOHHOI'O Psiia ¥ BapMALIIOHHOM KPUBO».



JlabopaTtopHast pabora Ne 7. « AHanmm3 MyTanmit y Ipo30dubl Ha TOTOBBIX
MMKpOMperapaTax».

[TpakTnueckas padora Ne 2. «CocTaBjieHne 1 aHaaIMU3 POAOCTOBHBIX
yeJioBeKa».

Tema 7. Ceneknyst opraan3MoB. OCHOBbI OMOTEXHOJIOT M.

Cenek1ys Kak HayKa U Ipolecc. 3aposKaeHne CeaeKuun U JOMeCTUKaIS.
Yuenne H. Y. BaBusioBa o 1ieHTpax MpOUCXOKIEHMSI M MHOTOOOpasust
KYJIbTYPHbIX pacTeHui. LleHTpbl MPOUCXOKIEeHMS JOMAIIIHUX KMBOTHBIX. CopT,
opoza, IITaMM.

CoBpemeHHbIE METOAbI ceieKIyM. MaccoBbIi ¥ MHAVMBUAYAIbHBIN OTOOPHI
B CeJIeKIIMM pacTeHU U KMBOTHBIX. OlieHKa 3KCTepbepa. binskopoacTBeHHOe
cKkpelyBaHue — MHOpuUauHT. Yncrast auaus. CKpellyBaHMe YMCThIX JIMHUA.
I'eTepo3suc, i rubpumHas cuia. HepogcTBeHHOe CKpellyBaHue — ayTOPUIVHT.
Orpanénnas rubpuausanys u e€ ycnexu. VIcKkycCTBeHHbI MyTareHes u
MIOJTyYeHye TTOJIUILIONIOB. JIOCTVKEHNST CeIEKIIUM PACTEHMIA, SKUBOTHBIX U
MMKPOOPraHM3MOB.

buorexHosiorust Kak oTpac/ib MPOM3BOACTBA. I'eHHass MH)KeHepusi. DTallbl
cosnmanus pekomouHauTHoi JJHK u TpaHcrenHsix opranmnsmoB. Kirerounas
nHxkeHepusi. Kiietounblie KyabTypbl. MUKPOKIOHAIbHOE pa3sMHOKEHME
pactenuit. KiioHMpoBaHue BbICOKOTPOTYKTUBHBIX CETbCKOX03MCTBEHHBIX
OpraHM3MoOB. DKoJIoTu4eckue u sTuueckue mpodsembl. 'MO - reHeTMuecKu
MoIUMUIIMPOBAHHbIE OPTaHU3MBI.

HeMoHCcTpalun:

[Toptpetsi: H. . BaBunos, U. B. Muuypus, I'. [I. Kapneuenko, M. @.
WBaHoB.

Tabymirbl 1 cxembl: KapTa «LIeHTpbI MPOUCXOXKAEHNSI M MHOTOOOpas3ust
KYJIbTYPHBIX pacTeHnin», «I[Topoabl mOMaIIHNX >XUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuin», «OtganéHnas rubpuansanmsi», «PaboTbl akageMnKa
M. @. UBanoBa», «ITommmonaus», «O6beKThI 6MoTEXHOIOTUNY, «KjleTouHble
KYJIbTYPBI ¥ KJIOHMpPOBaHMe», « KoHCTpynpoBaHe 1 ImepeHoC reHOB,
XPOMOCOM».

O6opynoBaHue: MYyJISIKM TIJIOAOB ¥ KOPHEIIONOB AUKUX (GopM 1
KYJIbTYPHBIX COPTOB pacTeHuii, repbapmii « CelbCKOXO03SI1ICTBEHHbIE PACTEHNS ».

JlaGopaTopHbIe U IpPaKTUUYECKNMe PpadoThI:

Okckypcust « OCHOBHbIE METOMbI U TOCTUKEHMSI CeJIEKLIM pacTeHUN U
SKMBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, TVIEMEeHHYIO hepmy,
COPTOUCIIBITATEIbHBIN YUACTOK, B TEIUIMYHOE XO3SIICTBO, JIJAOOPATOPIIO
arpoyHMBEPCUTETA MJIM HAYYHOT'O IIEHTPa)».

11 KJIACC



Tema 1. DBo/roMOHHAA OMOJIOTr M.

[IpenmnochiyikM BOSHUMKHOBEHMSI 9BOTIOIMOHHOM TeOpUM. DBOJTIOLIMOHHAS
TeOopus U e€ MeCTO B 61osiorun. BiisiHme sBOIOLMOHHONM TeopMM Ha Pa3BUTHE
61mosIoruy U APyrux HayK.

CBupgetesbcTBa 3BoMONMN. [TasieoHTOIOrMUECKME: TTOCIENOBATETbHOCTD
TIOSIBJIEHMSI BUIIOB B ITAJIEOHTOJIOTMUYECKOM JIETOIMCH, TIepeXOTHbie (hOPMBI.
Bbuoreorpadnueckme: cxoacTBo u pasune ¢hayH u GJIop MaTepPUKOB U
OCTpOBOB.

OMOpHMOIOrMUecKme: CXO/ICTBA M pa3anuusi SMOPUMOHOB Pa3HbIX BUIOB
MMO3BOHOYHBIX. CpaBHUTE/IbHO-aHATOMMYECKME: TOMOJIOTMYHbIE, aHAJIOTYHbIE,
pyAMMeEHTapHbIe OpraHbl, aTaBM3Mbl. MoJIEKYJISIPHO-OMOXUMMUYECKIME: CXOACTBO
MeXaHM3MOB HacjIeACTBEHHOCTY ¥ OCHOBHbBIX METab0IMYeCKUX MyTel y BCex
OpraHu3MOB.

OpoJonionHas teopus Y. lapsuHa. [Ipeanochblyiky BOSHMKHOBEHMS
napBuHM3MAa. BUKYIIME CUIIbI 9BOTIOLMY BUAOB 10 [lapBuHY (M30bITOYHOE
pa3sMHOYKeHMe TIPY OTPAHNYEHHOCTY PECYyPCOB, HEOIIpeIe/IEHHAs
M3MEHUYMBOCTb, O0pbOA 3a CyIlleCTBOBaHME, eCTECTBEHHBIN OTOOD).

Cunretuueckasi Teopusi aposonun (CTD) u eé 0CHOBHbIE TTOJIOKEHMS.

Mukpossostorys. [Tomysiims Kak eqMHnIIA BIUAA M SBOJTIOLINMA.

HBuskyiye cuiibl (GakTOPbI) 3BOTIOLMM BUIOB B Ipupoae. MyTalMOHHbIN
MpOLIeCC ¥ KOMOMHATMBHAS M3MEHUMBOCTb. [1OMy/ISIIIMOHHbIE BOJTHBI U Ipend
reHoB. V3onsiuyst u Mmurpariys.

EcTecTBeHHbI 0TOODP — HamnpaB oy GakTop sBomonMu. Dopmbl
€CTeCTBEHHOI'0 OTOOpa.

[Iprcnioco6/ieHHOCTh OpraHM3MOB KaK pe3yJibTaT 3BoJitoLuu. ITpumMepsl
MIPUCIIOCOOJIEHNIA Y OpraHn3MoB. ApoMopdhO3bl U UAMOAAAITTALIMN.

Bup 1 Bumoo6pasoBanme. Kpurepun Buga. OcHOBHbIE (OPMBI
BIUIO000Opa3oBaHms: reorpaduieckoe, SKOJIOTUIECKOE.

MaxkposBosonusi. @opMbl 3BOTIOLNM: uIeTUUYecKas, IMBepreHTHasl,
KOHBepreHTHasl, apaiiesibHasi. HeobpaTuMoCTh 39BOTIOLNMN.

[TponcxoskaeHne OT HeCIeaan3MpPOBaHHbIX TTPEIKOB.
[Tporpeccupytomias crieraausanysi. AganTUBHAST paguarys.

HemoHcTpanmmn:

IToptpetsr: K. JIuunein, XK. B. Jlamapk, Y. Hapsux, B. O. KoBaneBckuit, K.
M. Bap, 3. I'ekkesnb, @. Mrosnep, A. H. CeBep1ios.

Tabymiibl 1 cxembl: «Pa3BuTHe opraHMUYecKoro Mmpa Ha 3emsie»,
«3apOopblIIIN [TO3BOHOYHBIX JKMBOTHBIX», « ApxeornTepukc», «Dopmbl 60pbObI 3a
cyllecTBoBaHme», « EcrectBeHHbIN 0TOOP», «MHOroob6pasue cCopToB
pacteHuin», «MHOroobpasmue opo, >JKMUBOTHBIX», «[Tomyasiuym»,
«MyTanoHHas M3MEeHYMBOCTb», « ApoMmopdo3bl», « Unmoaganrauym», «Ob1as
IereHepaiys», «IBMKyiye cuabl sBoyirouumn», « Kapra-cxema mapiipyrta



nyTtemectBus Y. lapBuHa», «bopnba 3a cyiiecTBoBaHMe»,
«ITpucroco61eHHOCTh OpraHu3mMoB», «['eorpaduueckoe B1Io0O6pasoBaHMue»,
«IKoJIornueckoe BUA00OpasOBaHMe».

O6opymoBaHMe: KOJIJIEKIMS HACEKOMBIX C Pa3/IMYHbIMM TUIIAMM OKPACKM,
Habop IJIONOB U CeMSH, KOJUTeKLMs «IIpymMephl 3alIUTHBIX IPUCIIOCOOIEHUI Y
SKUBOTHBIX», MOJiesTb « OCHOBHBIE HAITPABJIEHMS SBOJIIOINI», 0O BEMHAST MOIEJTb
«CTpoeHne TOJIOBHOTO MO3Ta ITO3BOHOYHBIX ».

buoreorpadnueckas kapta Mupa, Kojnekiys «DopMbl COXpaHHOCTHU
MICKOIIA€MbIX SKMBOTHBIX M PaCTeHMII», MOZeb anrmkanys «ITepekpécr
XPOMOCOM», BJIasKHbIE TIpernapatbl «PasButie Hacekomoro», «Paspurne
JIATYILIKY» , MUKporpenapar «Ilposoduiaa» (Hopma, MyTauyyu GOpMbI KPbUILEB U
OKpAacCKU TeJia).

JlabopaTopHbIe ¥ MPAKTUYECKIe PadOThI:

JlabopaTtopHas pabora Ne 1. «CpaBHeHMe BUAOB 110 MOP(OJIOTMIECKOMY
KPUTEPUIO».

JlabopaTtopHas pabora Ne 2. «Ommcanme nmpucroco6JIeHHOCTY OpraHu3Ma
1 €€ OTHOCUTEJIbHOTO XapaKkTepa.

Tema 2. Bo3HMKHOBeHMe ¥ pa3BUTHE )XU3HM HA 3eMJie.

IoHayuHble MpeCcTaBIeHNs O 3apPOKIeHNN KM3HM. HaydHble TUmoTessl
BO3HMKHOBEHMS JKMU3HM Ha 3emJie: abMoreHes u maHcrepmus. XuMudeckas
9BOJTIOINVSI. AGMOTeHHbIV CMHTE3 OPraHNYeCKUX BEIeCTB U3 HeOPraHNYeCKuX.
OKcIlepMMeHTa/IbHOE TTOATBEPKIEHME XMMIUYECKON 3Bojolmn. HavaabHbie
sTanbl Ouosornueckoy spoonuu. I'mnoresa PHK-mupa. @opmupoBanue
MeMOpaHHbBIX CTPYKTYP ¥ BOSHMKHOBEHME MIPOTOKJIETKA. [lepBble KIeTKMU U UX
sBoJTIoNMs. DOpMUpPOBaHNE OCHOBHBIX IPYIII SKUBBIX OPraHM3MOB.

PasButne sku3Hu Ha 3emJie o 3pam u nepuomam. Karapxei. Apxeickas u
IpoTepo30iicKas 3pbl. [laseo3onckast spa 1 €€ mepuoabl: KEMOPUICKII,
OPIOBUKCKUM, CYUTYPUMCKNI, J€BOHCKMI, KAMEHHOYTOJIbHbIN, ITEPMCKUIA.

Meso301icKast 3pa 1 e€ Mepuoabl: TPUACOBBIN, IOPCKMIA, MEJIOBOIA.

KaitHo30ovicKast apa 1 e€é mepmobl: MajeoreHOBbIN, HEOI€HOBBIN,
AQHTPOITOT€HOBBIIA.

XapaKTepuCTHKa KJIMMAaTa U reojJormyeckux mporeccoB. OCHOBHBIE 3TaIlbl
SBOJIIOIMM PACTUTEIBHOTO U SKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHui1 1
SKUBOTHBIX. [TosiB/IeHMe, pacliBeT 1 BRIMMUpPaHMe I'PYIII JKMBBIX OPraHU3MOB.

CucreMa opraHM4eckoro Myupa Kak orpaskenue 3Bojoinu. OCHOBHbIE
CUCTeMaTUYeCKye T'PYIIIbl OpraHnu3MOB.

OBoUTIONMS YeJIoBeKa. AHTPOIOJIOTS Kak HayKa. PasBuTue
IIpeICTaBJIEHNI O IIPOUCXOKIEHUM UejloBeKa. MeTombl M3yueHust
aHTpornorenesa. CXoICcTBa U pasinums 4eJ0BeKa U KUBOTHBIX.
CucremaTtnueckoe IMoJIOKeHMe YyeioBeKa.

IOBuskyiye cuibl (hakTopbl) aHTpornoreHesa. HaciegcrseHHas



M3MEHUYMBOCTb ¥ €CTEeCTBEHHBIN 0TOO0p. OOIIIeCTBEHHBIN 00pa3 KU3HMN,
M3TOTOBJIEHME OPYINUI TPYIa, MBIIIJIEHNE, PeUb.

OcHOBHBIE CTaAMM ¥ BETBY 3BOJIIOLIVIM U€JIOBEKA: aBCTPAJIONUTEKN,
Yenosek ymessbii, YemoBek npsiMoxonsiunii, YesoBeK HeaHIepTaaIbCKUMA,
YesioBek pasyMHbIN. Haxomaky McKomaeMbIX OCTaTKOB, BpeMs CYIIIeCTBOBaHMSI,
00J1aCTb pacrpocTpaHeHusi, 00bEM I'OJIOBHOTO MO3ra, 06pa3 sKM3HU, OPYAUS.

YenoBeueckye pacbl. OCHOBHbIE OOJIbIIINME PAChl: €BPOIIEOMTHAS
(eBpasmiickasi), Herpo-aBCcTpajionaHasl (3KBaTopuasabHast), MOHT'OJIOMIHAS
(a3smaTcko-amepuKaHckas). YepTbl IPMUCIOCOOIEHHOCTM TpeaCcTaBUTe en
YyeJIOBeUeCKMX pac K YCJIOBUSIM CyIlleCTBOBaHMS. ENMHCTBO uesioBeuecKux pac.
Kputuka pacusma.

HemoHcTpamumn:

[Toptpetsi: ®@. Penu, JI. ITactep, A. M. Onapus, C. Munnep, I'. FOpu, Y.
HapBuH.

Tabauipl 1 cxeMbl: « BosuukHoBeHne CoTHEUHOM CUCTeMbI», «PasButue
OpraHmM4eckoro mmpa», «PacturesbHas KjieTka», « KuBoTHas KjieTka»,
«ITpokapmotnyeckas kjieTka», «CoBpeMeHHasl CUCTeMa OpPraHMuYeCcKOro Mupa»,
«CpaBHeHMe aHaTOMUYECKUX UePT CTPOEHMST UeIOBeKa 1 YeJI0BEKOOOpa3HbIX
06e3bsiH», «OCHOBHbIE MECTa MMaJIEOHTOJIOTMUECKMX HaXOIOK ITPEIKOB
COBPEMEHHOr0 uejioBeKa», «JlpeBHeriime moan», «Ipesune moau», «Ilepsbie
COBpeMeHHbIe JIIoAN», «HetoBeueckye pach».

O6opynoBanne: MyJisku «IIponcxoskmeHne yeyioBeka» (6IOCThI
aBCTpaJIONNUTEKA, MMTEKaHTPOIIa, HeaHIepTasiblla, KPOMaHbOHIIA), CJIETIKY MJTU
1300paskeHNs] KaMEHHbIX OPYAMIA TIepBOOBITHOI'O UejloBeKa (KaMHM-YOIIIEPDI,
pyomia, ckpebiia), reoXpoHOJIOrnYeckast TabanIa, KouteKims «DopMbl
COXPaHHOCTM MICKOIIAEMBbIX SKMBOTHBIX ¥ PACTEHUI».

JIabopaTopHbIe ¥ MPAKTUYECKIe PadOThI:

[IpakTnueckas pabora Ne 1. «/3ydyeHne MCKOIMaeMbIX OCTATKOB PaCTEHUMI
Y SKMBOTHBIX B KOJUIEKIIMSIX».

OKCKypCUsl « DBOJIIOLIMSI OpraHnyeckoro Mmupa Ha 3emJie» (B eCTeCTBEHHO-
HAyYHbIM WJIM KpaeBequeCKuin My3eii).

Tema 3. OpraHusmbl 1 OKpy>Kalolias cpeja.

OKoJIorus KaK HayKa. 3afaun U pasjaesbl SKooruu. MeTtoabl
9KOJIOTMYECKUX UCCIeIOBaHUM. DKOJIOTMYECKOe MUPOBO33peHe COBPEMEHHOTO
yeJioBeKa.

Cpenbl 06MTaHMS OPraHM3MOB: BOAHAS, HA3eMHO-BO3/YyIITHAsI, TOYBEHHAsI,
BHYTPMOpPTraHU3MeHHasl.

OkoJiorndyeckue gaxkropsl. Knaccubuxaiins skogornyeckux (pakTopoB:
abMoTuyecKue, OMOTUYECKME ¥ aHTPOIIOTeHHbIE. JleliCTBYEe SKOJIOTMUECKIX
(akTOpOB Ha OpPraHU3Mbl.

AobuoTtnueckue GaKkTOphI: CBET, TEMIIEPATYPA, BJIASKHOCTb.



doronepuoausm. IIpucnocobieHnst opraHn3MoB K IeVICTBUIO abMOTUUEeCKUX
dbakTopoB. brosiornueckne pUTMBI.

buotnueckue pakTopbl. Buabl 61M0THMUECKMX B3aMMOAEMCTBIIA:
KOHKYPEHLMSI, XUIITHUYECTBO, CMMO103 1 ero opmbl. [Tapasutnusm,
KooTieparys, MyTyaJIn3M, KOMMeHCa/IN3M (KBapTMPaHCTBO, HAXJIEOHMUECTBO).
AMeHcanusM, HeUTpaan3M. 3HaueHre OMOTUYECKMUX B3aMOIeMCTBUM OIS
CYILIECTBOBAHMSI OPraHM3MOB B IIPUPOLHBIX COOOILECTBAX.

OKoJIorMYecKye XxapakTepucTuky nomyJsiunu. OCHOBHbIe TTOKa3aTen
MOITYJISIIIAN: YUCIEHHOCTD, IVIOTHOCTh, POXKIAeMOCThb, CMEPTHOCTb, ITPUPOCT,
vurpauyst. [InHaMyuka YMCcJI€HHOCTY TIOMYJISILUY U €€ PeryJsiiys.

HemoHcTpanmmn:

[Toptpetsi: A. I'ym60mbaT, K. @. Pynbe, 3. ['ekkeb.

Tabymibl 1 cxembl: Kapta «IIpupomHblie 30HbI 3emn», « Cpemgbl 0OMUTaHMS
opraHusMoB», «DoTonepuonmnsm», «Ilonynsaiumn», «3aKOHOMEPHOCTH pPOCTa
YMCJIEHHOCTY MTONYISLVM MHPY30pun-Tydeabku», «[IuieBple memm».

JlabopaTopHbIe M MPaKTUYECKIe PadoThI:

JlabopaTopHas pabora Ne 3. «Mopdosiornueckre 0COOEHHOCTM pacTeHUN
13 pa3HbIX MECT OOUTaHUSI».

JlaboparopHas pabora Ne 4. « BausiHue cBeTa Ha poCT U pa3sBUTHE
YyepeHKOB KoJieyca».

[TpakTmueckas pabora Ne 2. «[TogcU€T IIOTHOCTY MOITYJISILIVI Pa3HBIX
BUIOB PacCTEHMII».

Tema 4. Coo0111ecTBa ¥ 3K0JIOrMYecKye CUCTeMBbI.

Coo0111eCcTBO OpraHnsMoB — 6uoreHo3. CTPYKTYpbl OMOIIeHO3a: BUIOBasI,
MIPOCTPAHCTBeHHasl, Tpodudeckas (mmineBast). Buabl-momyHaHTbl. CBSI3U B
OMolLIeHOo3e.

OKosornyeckue cucteMsl (3Kocuctemsbl). [ToHsITHE 06 SKOCKUCTEME U
6moreonieHo3e. OYHKIMOHAIbHbIE KOMIIOHEHTBI 9KOCUCTEMbI: ITPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB 1 MIOTOK SHEPTUA B
srocucrteme. Tpodrueckue (mMuireBbie) YPOBHU SKOCUCTeMBI. [IuiiieBbie Henm u
cetu. OCHOBHBIE TOKA3aTeIM SKOCUCTEMbI: 6MoMacca, IPOAYKIIVS.
OKOoJIorYecKue MMpaMmuibl: TPOAYKIIMM, YMCIIEHHOCTH, 61oMacchl. CBOMCTBA
9KOCUCTEM: YCTOMUMBOCTD, cCamoperyssiiys, pasputue. CyKieccusl.

[IpuponaHbie 3KOCUCTEMbI. DKOCUCTEMbBI 03€p U peK. DKOCUCTeMa
XBOMHOI'O MJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIe 3KOCUCTEMbI. ArPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buonornueckoe 1 X03sIMCTBEHHOE 3HAUYEHME arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoob6pasme Kak GakTop yCTonunuBoCTH 3kocuctem. CoxpaHeHme
6MOJIOTMYECKOT0 pasHooOpasus Ha 3eMJie.

Yuenne B. U. Bepuanckoro o 6uocdepe. ['panniibl, cocraB u CTPYKTypa
6mocdepsl. JKuBoe BelilecTBO U ero GyHkinn. OcobeHHOCTN 61ocdephl Kak



rJ7100aIbHOM 3KOCUCTEMBI. [IMHaMMuecKoe paBHOBeCHE ¥ OOpaTHasI CBSI3b B
6mocdepe.

KpyroBopoThb! BeliecTs 1 6MOreoXMMmMUIeCKIe IMUKJIbI 3JIEMEHTOB
(yrnepopa, a3ora). 30HaJIbHOCTb 6Mocdepbl. OCHOBHbIE GMIOMBI CYIIIN.

YenoBeuecTBO B Ouocdepe 3emyin. AHTPOIIOreHHbIEe 3MEHEHMS B
6uocdepe. I'mobanbHbIe 9KOJIOTMUYECKIE ITPOOJIEMBI.

CocyliecTBOBaHMe MPUPObI 1 yejioBevecTBa. CoxpaHeHne
61opasHo0Opasus Kak OCHOBA yCTOMUMBOCTY 6mochepnl. OcHOBa
pPalMOHAJIbHOTO YIIpaBJIeHMS IPUPOIHBIMM PeCypcamMmiu U UX UCIIOIb30BaHMeE.
HoctukeHmst OMOJOTUM U OXpaHa MPUPOIbI.

HemoHcTpanmmn:

[Toptpetsr: A. JIk. Tencin, B. H. Cykaués, B. Y. Bepuagckuii.

Tabymibl 1 cxembl: «IIuieBbie Hem», «BUOIEHO3: COCTaB U CTPYKTYypa»,
«ITpupoanbie coobiecTBay, «Llenyu muranmus», « DKojorndyeckast mMpammuIa»,
«bnocdepa n yenoBek», « IKOCUCTEMA IIIMPOKOJIMCTBEHHOTO Jiecar,
«DKocucTeMa XBOMHOrO jieca», «buoreHos BomoémMa», « ArpoIieHO3»,
«ITpuMepHbIe aHTPOIOTeHHbIE BO3IEICTBMS Ha MIPUPONY», « BaskHen1me
MCTOYHMKM 3arpsisHEHMS BO3AyXa ¥ TPYHTOBBIX Boa», «[louBa — BaskHeMIIIas
cocTasJstionias 6mocdepbi», «DakToOphl Aerpaganuy mousB», «ITapHUKOBBIN
addexT», «DakTOpbl PaAMOAKTUBHOTO 3arpsisHeHnst ouocdepbr», «O6I11IasK
CcTpyKTypa 6uocdepsn», «PactpocTpaHeHnne xxusuu B 6uocdepe», «O30HOBBIN
sKkpaH 6uocdepsnr», «Kpyrosopor yriieposa B 6uochepe», «KpyroBopoT a3ora B
TIpUPOIE».

O6opynoBaHne: Moaeab-anIiMKamms « TumuHble 610IIeHO3bI», repOapui
«PacturenbHbie coobiiecTBay, Kosiekuyu «buonienos», « Bpenurenu
BaKHEMIIINX CEJTbCKOXO03SIMCTBEHHBIX KYJIbTYP», repOoapum 1 KOJIJIEKLINN
pPacTeHUI U SKUBOTHBIX, IIPMHAAJIEKAIIVE K PA3HbIM 9KOJIOTMYECKUM IPYIIIIaM
omuoro Buaa, Kpacuas kaura Poccuiickon @enepanym, n300paskeHnst
OXpaHSIEMbIX BUIOB PACTEHUI U SKMBOTHBIX.



ITNTAHMPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMEI 11O
BMOJIOI'Mi1 HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHNMAI

Cornacao ®I'OC COQO, ycraHaBaMBaIOTCS TpeOOBAHMS K pe3yJibTaTaM
OCBOEHMSI OOYYAIOIIMMMCS ITPOrpaMM CpefHero ooIero o6pa3oBaHmsI:
JIMYHOCTHBIM, MeTalpeAMETHBIM U ITPeIMETHbIM.

JIMYHOCTHBIE PE3VJIbTATbI

B cTpyKType IMYHOCTHBIX pe3yJIbTaTOB OCBOeHMs npeameta «buosorus»
BbIJIeJIEHBI CJIEMYIOIINE COCTABIISIIONIME: OCO3HAHNE O0YUYaOIIMMICS
POCCUIICKOM I'PayKIaHCKOM UIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJIbBHOCTU ¥ CAMOOIIpeIe/IEHIIO, HAJIMUMe MOTUBALMM K OOYUEHMIO
61oJI0rMNM, 1ejIeHarpaBjJIeHHOe Pa3BUTHE BHYTPEHHUX YOEKIEHMI JIMYHOCTY Ha
OCHOBE KJIIOUEBBIX LIEHHOCTEN ¥ UCTOPUUECKIUX TPAOULIVIA Pa3BUTHS
6110JIOrMYECKOr0 3HaHMSI, TOTOBHOCTD M CITIOCOOHOCTb OOYUarOIIMXCS
PYKOBOACTBOBATLCS B CBOEN JeSITe/IbHOCTU IIEHHOCTHO-CMbICJIOBBIMM
YCTaHOBKaMM, IPUCYIIVIMM CUCTEME 6MOJIOrMUEeCKOro 00pa3oBaHus, HaJImume
9KOJIOTMYECKOT'O ITPABOCO3HAHMSI, CIOCOOHOCTY CTaBUTD LIEJIN U CTPOUTD
>KM3HEHHbIE IIJIaHbI.

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHMS ITpeiMeTa « buosiornsi» JOCTUTaloTCs
B €IMHCTBE YYeOHOM ¥ BOCIIUTATEIbHOM IeSITeJIbHOCTY B COOTBETCTBUM C
TPaIUIIMOHHBIMY POCCUMCKUMM COIMOKYIbTYPHBIMMU, UCTOPUUECKUMU U
IYXOBHO-HPaBCTBEHHBIMM IIEHHOCTSIMM, IIPUHSITBIMM B OOIIIECTBE IPaBUIaMU U
HOpMaMM ITOBEAEHMS ¥ CIIOCOOCTBYIOT IMPOIleccaM CaMOTIO3HAHMSI,
CaMOBOCIIMUTAHMUS ¥ CAMOPA3BUTHS, Pa3BUTHMSI BHYTPEHHEN MMO3UIIUN JIMYHOCTH,
MaTPUOTMU3MA, YBAXKEHMS K 3aKOHY U ITPABOIOPSIAKY, YEJIOBEKY TPyIa U
CTapIIeMy ITOKOJIEHNMIO, B3aMMHOTO YBasKeHMsI, 6epesKHOTI0 OTHOIIEHMS K
KYJIbTYPHOMY HaCJIEAMIO M TPaauIIMsIM MHOTOHAIIMOHAJIbHOTO Hapoda
Poccuiickon Denmepauym, IpUpoe M OKPYKaIOIIE cpefe.

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHMS YUeOHOro npeamera «buogorus»
JOJIKHBI OTPa’kaTh TOTOBHOCTDb M CIIOCOOHOCTh OOYYAIOIIMXCS
PYKOBOJICTBOBAThCSI COPMUPOBAHHOM BHYTPEHHEN MO3UIIMEN JIMIHOCTH,
CUCTEMOM LIeHHOCTHBIX OPUEHTAIVIA, IO3UTUBHBIX BHYTPEHHUX YOEKIEHMIA,
COOTBETCTBYIOIIMX TPAOULIMOHHBIM LIEHHOCTSIM POCCUIICKOTO OOIIIeCcTBa,
pacllypeHye KM3HEeHHOTO OIbITa M OIbITa AeITeTbHOCTHU B IIpOoliecce
peayM3anyy OCHOBHbBIX HaIlpaBJIeHMI BOCIIMTATEIbHOM esITe/IbHOCTU, B TOM
YylCyIe B YaCTu:

1) rpa’kAaHCKOr0 BOCIIMTAHUS:
copMMUPOBAHHOCTH I'PAKIAHCKON MO3ULIMM OOYUAIOIIErocs: Kak



aKTUBHOI'O ¥ OTBETCTBEHHOI'O UjIeHa POCCUIICKOI0O OOIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX ITPaB ¥ 0OSI3aHHOCTEMN, YBasKEHNE
3aKOHA U IIPaBOMIOPSIIKA;

TOTOBHOCTb K COBMECTHOJ TBOPUYECKON AeSITeTbHOCTU IIPYU CO3TaHUN
yueOHBIX ITPOEKTOB, pPellleHn YUeOHbIX M ITO3HABATeIbHbIX 33144, BbIITOJTHEHUN
6MOJIOTMYECKIX IKCIIEPUMEHTOB;

CITOCOOHOCTDh ONpeIeaTh COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHUIO K
SIBJIEHMSIM COBPEMEHHOM XU3HU U OOBSICHSTD €€;

yMEeHMeE YUUTBIBATh B CBOUX HEMCTBUSIX HEOOXOIMMOCTb KOHCTPYKTMBHOT'O
B3aMMOJIEICTBMSI JIIOJIEN C pasHbIMU YOEXKIEHUSIMU, KYJIbTYPHBIMU 1IEHHOCTSIMU
M COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHMUYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJTHEHMSI
yueOHbIX, TTO3HABATE/IbHbIX U MCCJIeIOBATEIbCKMX 3a/1a4, YBAKUTEIbHOI'O
OTHOILLIEHMSI K MHEHUIO OITIIOHEHTOB TP OOCY3KIEHMUM CITOPHBIX BOIIPOCOB
610JIOTMYECKOT'O COMIe P KaHMSI;

TOTOBHOCTb K T'YMaHUTAPHOM ¥ BOJIOHTEPCKOM IeSITe/IbHOCTH;

2) maTpMOTUYECKOr0 BOCIIUTAHUS:

chopMMUPOBAHHOCTh POCCUIICKONM I'PAsKIaHCKOM UIEHTUYHOCTH,
MaTPUOTMU3MA, YBaKEHMSI K CBOEMY HapoAdy, YyBCTBA OTBETCTBEHHOCTH Mepe]
Ponunou, ropgocTu 3a CBOM Kpai, CBo0 PonuHy, CBOM SI3bIK U KYJIbTYPY,
IIPOIIUIOE M HACTOsIIee MHOTOHALIMOHAIbHOrO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIeHNE K IIPUPOJTHOMY HACIeIUIO U ITaMSITHIUKAM
IIPUPOALI, JOCTIKeHUsIM Poccun B HayKe, MICKYCCTBe, CIIOPTE, TEXHOJIOTUSIX,
Tpyne;

CITOCOOHOCTH OIIEHMBATh BKJIAJ, POCCUMCKMUX YUEHBIX B CTAHOBJIEHNE U
pas3BuUTHE OMOJIOTUM, TIOHMMAaHMS 3HAUEeHMs OMOJIOTMM B ITO3HAHMM 3aKOHOB
IIPUPOIBI, B JKU3HM YEJIOBEKA VI COBPEMEHHOI'O OOIIIECTBA;

uaenHas: yoeskIEHHOCTb, TOTOBHOCTD K CJTY>KeHMIO 1 3ammTe OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cyaboy;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHMe JTYXOBHBIX IIEHHOCTENM POCCUICKOr0 Hapo/a;

copMMpPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STMUECKOI'O ITIOBEAeHMSI;

CITOCOOGHOCTH OLIEHMBATh CUTYAIIUIO U MPUHMMATh OCO3HAHHbIE PeIlIeHMs],
OPUEHTUPYSCh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IeHHOCTH;

OCO3HaHMe JIMYHOT'O BKJIa[a B IIOCTPOEHME YCTOMUYMBOIO OYIYIIEro;

OTBETCTBEHHOE OTHOIIIEH)E K CBOMM POIUTEJISIM, CO3IaHMIO CEMbJ Ha
OCHOBE OCO3HAHHOT'O IIPUHSITUSI LIEHHOCTEN CEMEMHON JKU3HU B COOTBETCTBUM C
TpaguLysIMu HapoaoB Poccuu;

4) 3CcTeTUYeCKOro BOCIIUTAHUS:

9CTETMUYECKOE OTHOIIIEHME K MUPY, BKJIIOUAsT 9CTETUKY ObITa, HAYUHOTO U
TeXHMUYECKOrO TBOPUYECTBA, CIIOPTA, TPYIa, OOLIECTBEHHBIX OTHOILIEHMIA;



ITOHMMaHM€e SMOLMOHAIBHOTI'O BO3AEMCTBYS SKMBOV IIPUPOIIBI U €€
I[EHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHMIO B Pa3HBIX BUIaX MCKYCCTBA, CTPEMJIEHIE
MIPOSIBJIITH KaUeCTBa TBOPUECKON JIMUYHOCTMH;

5) dusuueckoro BocnuTauus, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbHS U
3MOLIMOHA/ILHOTO 0/IaronoJIyuusi:

MOHMMAaHMe ¥ peansals 3J0POBOro 1 6e301macHoro oopasa sKU3HU
(3mopoBoOe muTaHue, COOIOIeHe TUTUEeHMYECKMX ITPAaBUJI M HOPM,
c6aJITaHCYPOBAHHbIN PEXXUM 3aHSITUIM U OTIbIXA, PeryJispHas pusnyeckast
aKTMBHOCTb), 6€PEKHOr'0, OTBETCTBEHHOT'O ¥ KOMITIETEHTHOI'O OTHOIIEHMUS K
COOCTBEHHOMY (PM3MUYECKOMY U IICUXUIYECKOMY 300POBBIO;

MTOHMMaHMe [eHHOCTM MPaBUI MHAVBUAYAJIbHOTO ¥ KOJUIEKTMBHOTO
6e301MacHOro MOBeeHNST B CUTYaLMSIX, YTPOSKAIOIIMX 3[0POBbIO U SKU3HU
JIIOJIEeN;

OCO3HaHMe MMOCJIEACTBUM Y HEIIPUSITUSI BPEIHBIX ITPUBBIUEK
(yrmotpe0bJieHusT aJIKOTOJIsI, HAPKOTUKOB, KyPeHMs);

6) TPYZ0BOr0 BOCIIMTAHMUS:

TOTOBHOCTD K TPYAY, OCO3HaHME IIEHHOCTU MacTepCTBa, TPYI0J00me;

TOTOBHOCTb K aKTMBHOM JeSITeJIbHOCTY TEXHOJIOTMUECKOM U COLMATbHOM
HaITPaBJIEHHOCTH, CITOCOOHOCTh MHULIMMPOBATh, IJIAHUPOBATD U
CaMOCTOSITEJIbHO BBITIOJIHATD TaKYIO AeSITeIbHOCTD;

MHTEpeC K pasIMyHbIM cepaM mpodeCcCHOHAIbHOM IesITeJIbHOCTH,
yMeHMe COBEPIIAaTh OCO3HAHHBIN BbIOOP OymyIIen mpodeccum 1 pean3oBbiBaTh
COOCTBEHHbIE SKM3HEHHbIE IIJIaHbI;

TOTOBHOCTD ¥ CITOCOOHOCTh K 0Opa30BaHMIO ¥ CaMOOOpPa30BaHMIO Ha
MIPOTSDKEHUM BCel SKU3HU;

7) 3KO0JIOTMYE€CKOr0 BOCIIMTAHUS

9KOJIOTMYECKU 11eJieco00pa3Hoe OTHOIIIEHNE K MPUPO/Iie KaK MCTOUYHUKY
’K3HU Ha 3emJjie, OCHOBE €€ CYIlleCTBOBaHMS;

ITOBBIIIEHNE YPOBHS 9KOJIOTMUYECKOM KYJIbTYPbI: IIpMOOpEeTEeHNE OIbITa
TIJIAHMPOBAHMSI TIOCTYITKOB U OLIEHKM MX BO3MOXKHBIX TTOCTEACTBUM IJIsT
OKpY>KaloIlleil Cpeibl;

OCO3HaHMe IJI00aJIbHOI'O XapaKTepa SKOJOTMYECKUX ITPoOJIeM U ITyTel UX
pereHus;

CITOCOOHOCTh UCITOJIb30BaTh IIPMOOpeTaeMbie IIpU U3YUYeHUM OMOJIOr UK
3HAHMS ¥ YMEHMS TIpY pellieHuy Mpo6sieM, CBSI3aHHbIX C palyIOHAIbHbIM
IIPUPOAOII0JIb30BaHMeEM (COOITIOIeHNe TIPAaBIUJI IIOBEIeHNS B IIPUPOJE,
HalpaBJIeHHbIX Ha COXpaHeHMe paBHOBECHS B 9KOCUCTEMaX, OXpaHy BUJIOB,
sKocucTeM, buocdepni);

aKTMBHOE HEIPUSITHE OECTBUIA, IPUHOCIIINX Bpell OKPY>KaroILen
MIPUPOSHON Ccpefie, yMeHMe ITPOrHO3MPOBaTh HEOIATONMPUSITHbIE 3KOJIOTUUECKMEe



MTOCJIEICTBYS IPEOIIPUHMMAEMBIX TEMCTBUM U IPegOTBPAIaTh UX;

HaJIM4MEe Pa3sBUTOrO SKOJIOTMUYECKOTI'0 MBIIIJIEHMSI, SKOJIOTMIECKOM
KYJIbTYPbI, OIbITA IESITEJIbHOCTM SKOJIOTMUYECKON HAIIPaBJIeHHOCTY, YMEHMS
PYKOBOACTBOBATHCSI MMM B ITO3HABATEIbHOV, KOMMYHMKATUBHOM M COLMATIbHOM
MIPaKTHUKE, TOTOBHOCTY K YUaCTUIO B IIPAKTUUECKO AesITeIbHOCTU
9KOJIOTMYECKOM HaIlpaBJIeHHOCTH;

8) neHHOCTM HAYYHOT'0 MO3HAHMUSI:

chopMMPOBAaHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3sBUTUSI HAYKYM U OOIIIECTBEHHON IPAaKTUKY, OCHOBAHHOI'O Ha I1aJjIore
KYJIBTYP, CIIOCOOCTBYIOIIEIO OCO3HAHMIO CBOEI'O MeCTa B ITOJIMKYJIBTYPHOM
MMUDE;

COBEPIIIEHCTBOBaHME SI3bIKOBOM M UMTATEIbCKOM KYJIbTYPbI KakK Cpe/iCTBa
B3aMMOJIEVICTBMSI MEXKIY JIIOJbMM Y ITO3HAHMS MUPA;

MIOHMMaHMe crenu@uKy 6MoJIoruy Kak HayKu, OCO3HAHMUS €€ poJii B
dhopMMpOBaHNM PALIMOHAIBHOI'O HAYYHOTO MBIIIJIEHNS, CO3TaHMUA eJIOCTHOTO
IIpeICTaB/JIeHNsI 00 OKPY’KAIOIIEM MUPEe KaK O eIVMHCTBE IIPUPOIbI, UeJIOBEKA U
00111eCTBa, B IIO3HAHMM IPUPOIHBIX 3aKOHOMEPHOCTEN U PellieHny mpoodJiem
COXpaHeHMs IPUPOJTHOTO PaBHOBECHSI;

yOEKIEHHOCTb B 3HAUMMOCTY OMOJIOI MM JIJISI COBPEMEHHO LIMBUTM3ALIVA:
obecreueHyst HOBOIO YPOBHS pPasBUTHS MeIULIMHBI, CO3[aHMe IMePCIIeKTUBHBIX
O6MOTEXHOJIOTUI, CITOCOOHBIX PeIlaTh peCcypCHbIe ITPOOJIEMbI PAa3BUTHS
yeJI0BEeYeCTBa, IMOVCKA MyTel BhIXOa M3 IJIOOAJIbHBIX 9KOJIOTMYECKUX ITPOoOJIeM
1 obecIieueHus nepexoia K yCTOMUMBOMY Pa3sBUTUIO, PAlIIOHAIbHOMY
MICIIO/Tb30BAHMIO MTPUPOIHBIX PECYPCOB 1 GOPMUPOBAHMIO HOBBIX CTaHAAPTOB
SKU3HMU;

3aMHTEPECOBAHHOCTD B ITOJIYUEHUM OMOJIOTMUYECKMX 3HAHUN B LIEJISIX
MIOBBIIIEHNST OOILIEN KYJIbTYpPbl, ECTECTBEHHO-HAYUYHOM I'PAMOTHOCTH, KaK
COCTaBHOM 4acTy (QYHKIIMOHAJIBHON I'PAMOTHOCTM OOYYarOIIXCs,
dbopmupyemMot Ipy U3y4eHny OMOJIOT UM,

ITOHMMAaHMe CYITHOCTY METOAOB IMO3HAHMS, MCIIOIb3yEeMbIX B
€CTEeCTBEHHBIX HayKaX, CITOCOOHOCTY MCIT0JIb30BaTh MTOTydaeMble 3HAHUST JJIsT
aHa/IM3a ¥ OObSICHEHMUS SIBJIEHUI OKPY’KaIOIIero Mmupa  IpoMCXOISIINX B HEM
M3MEHeHUI, YMeHMe JejlaTh 000CHOBAHHbBIE 3aK/IIOUEHMS HA OCHOBE HayYHBIX
(aKTOB ¥ MMEIOILIMXCS JAaHHBIX C 1IeJIbIO ITOJTyUeHMSs JOCTOBEPHbBIX BHIBOMIOB;

CITOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIb30BaTh OMOJIOrMYecKe 3HaHUS IJ1sT
peleHus pobJIeM B peasIbHbIX JKM3HEHHbBIX CUTYaLVSIX;

OCO3HaHMe LIEHHOCTY HayYHOM AesITeJIbHOCTU, TOTOBHOCTb OCYIIECTBIISITh
IIPOEKTHYIO U MCCJIEAOBATEIbCKYIO IeSITe/IbHOCTh MHAVBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTD ¥ CITOCOOHOCTBH K HEITPEPhIBHOMY 0OPa30BaHMIO U
CcaM000pa30BaHMIO, K aKTMBHOMY IOJTYYEHNIO HOBBIX 3HAHMIA 110 OMOJIOTMA B
COOTBETCTBUM C SKM3HEHHBIMMU MOTPEOHOCTSIMM.



METAIIPEIMETHBIE PE3VJIbTATbI

MeranpeaMeTHbIe pe3yIbTaThl OCBOEHMS YUeOHOTO IpeaMeTa
«Buosorust» BKIIIOYAIOT: 3HaUMMbIe IJ1s1 GOPMIUPOBAHNST MYPOBO33PEHMS
00YYaroIIMXCS MEKIUCIUIUIMHAPHBIE (MEKIIpeIMeTHbIE) OOIIIeHayYHbIe
MTOHSITHSI, OTPasKaloIIe 1eJIOCTHOCTb HAYYHOM KapTUHBI MUpa U CHEIUPUKY
METO/IOB ITO3HAHMSI, ICITOJIb3YEMbIX B €CTECTBEHHbIX HayKax (BeIeCTBO,
SHeprus, siBjieHue, IpoIecc, CUCTeMa, HayYHbIN QaKT, MPUHIIAII, TUIIOTe3a,
3aKOHOMEPHOCTbD, 3aKOH, TeOpMsl, MCCJieloBaHe, HAOIIOeHe, U3MepeHne,
9KCIIEPUMEHT U IPYTUX), YHUBEpCAIbHbIE YUeOHbIE AeiCTBYS
(mo3HaBaTe/IbHble, KOMMYHMKATUBHbIE, PETYJISTUBHbIE), OOecIieunBaroiye
dbopmupoBaHme GYHKIIMOHAIBHOM I'PAMOTHOCTY U COIMa/IbHOM KOMIIeTeHIUM
00YyYaIOIINXCS, CIIOCOOHOCTh OOYYAIOIIMXCS MCIOIb30BaTh OCBOEHHBIE
MEXIVCIUTUIMHAPHbIE, MMPOBO33peHUECKMe 3HAHWS ¥ YHUBEpPCATIbHbIe
yueOHbIe JelICTBUS B IIO3HABATEILHON M COLMAIbHOM ITPaKTHUKe.

MeranpeaMeTHbIe Pe3yIbTaTbl OCBOEHMS ITPOTPAMMBbI CPEeTHET'O OOIIETO
06pa3oBaHMs TOJIKHbI OTPasKaTh:

OBaseHne YHUBepCaIbHbIMU YUY€OHbIMYU ITO3HABATE/IbHBIMU
IeVCTBUSIMMN:

1) 6a3oBbIe JIOTMUYECKHE JeICTBUS:

CaMOCTOSITEJIbHO (POPMYJIMPOBATh U aKTYaIM3UPOBATh MIPOOJIEMY,
paccMaTpuBaTh €€ BCeCTOPOHHE;

MICIIOJIb30BATh IIPY OCBOEHMM 3HAHUI MIPUEMBI JIOTMUECKOI'O MBIIIUIEHNS
(aHaymM3a, CMHTE3a, CpaBHEHMSI, Ki1accubuKaimm, 060011eHNsT), paCKPbIBATh
CMBICJI OMOJIOTMUECKMUX TTOHSITU (BbIIEJISITh UX XapaKTepHbIe IIPU3HAKH,
YCTaHAaBJIMBATh CBSI3M C IPYTUMU ITIOHSITUSIMM);

omnpeAessiTh e AesITeJbHOCTH, 3a1aBasi mapamMmeTpbl M KPUTEPUM UX
IOCTVKEHMSI, COOTHOCUTD Pe3yJIbTaThbl AESTEIbHOCTM C IIOCTABJIEHHBIMMU
1eJISIMU;

MCITOJIb30BaTh OMOJIOTUYECKIE TTIOHSTHS 151 OObsSICHEHMS (DaKTOB U
SIBJIEHUA KMBOU TIPUPO/IbI;

CTPOMUTD JIOTMUECKIME PACCYKIeHMs (MHIYKTUBHbIE, TeTyKTUBHbIE, TI0
AQHaJIOT' MM ), BBISIBJIITh 3aKOHOMEPHOCTY U ITPOTUBOPEYMSI B paCCMaTPUBAEMbIX
SIBJIEHMSIX, (DOPMYJIMPOBATh BIBOJIbI M 3aK/IIOUEHMS;

IIPUMEHSITh CXEMHO-MO/IeJIbHbIE CPeNCTBa AJIS IIPeaCTaBIeHNS
CYIIeCTBEHHbIX CBSI3€l 1 OTHOIIIEHUN B U3yyaeMbIX OMOJIOrMYeCKUX 00beKTax,
a Takyke MPOTMBOPEUNI PA3HOTO POAA, BbISIBJIEHHbBIX B PA3IMUHbBIX
MHGOPMAIIMOHHBIX MCTOYHMUKAX;

pa3pabaThiBaTh IJIAH pellieHus TPobIeMbl ¢ YIETOM aHaAIM3a UMEIOIIMXCSI
MaTepHuaabHbIX M HeMaTepUaIbHbIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JI€ITEIbBHOCTh, OLIEHMBATh COOTBETCTBIE
Pe3yJIbTaTOB IIEJISIM, OLIEHMBATh PUCKU TIOC/IEICTBUN AESITETbHOCTH;

KOOPIMHMPOBATH U BBIMTOJHATb PabOTY B YCJIOBUSX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOVHMPOBAHHOI'O B3aMMOIE/ICTBS;

pasBMBAaTh KPeaTMBHOE MbIIIJIEHME TIPY PEeIIeHNI KU3HEHHBIX TTPOOIEM.

2) 6a30BbIe UCCIEI0OBATEIbCKUE TeICTBUS:

BJIaZIeTh HaBbIKaMM YUeOHO-VCCIIeOBATEIbCKOM U IPOEKTHOM
IesaTeIbHOCTY, HaBbIKaMy paspelieHus mpobyeM, ClIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TIOMCKY METOHOB PeIIeHNs MPaKTUIeCKUX
3a/1a4, IPMMEHEHUIO Pa3/IMUHbIX METO/IOB TIO3HAHMS;

MICITO/Tb30BaTh PA3IMYHbIE BUIBI IeSITETbHOCTY TI0 MOJTyYeHNIO HOBOTO
3HAHMS, €r0 MHTEPIIpeTanyy, Ipeodpa3soBaHMIO U MPUMEHEHUIO B YYEOHBIX
CUTYyaIUSIX, B TOM YMCJIE TIPU CO3TaHMUM YUEOHBIX M COLMAIbHBIX ITPOEKTOB;

dbopMMpOBaTh HAYYHBIN TUIT MBIIIUIEHNSI, BJIAAETh HAYUYHOM
TEPMMUHOJIOTHEN, KITIOUEBBIMY TOHSITUSIMY Y METOIAMM;

CTaBUTb U GOPMYIMPOBATh COOCTBEHHbIE 3a7aul B 00pa30BaTeIbHOM
IeTeIbHOCTY U SKM3HEHHbBIX CUTYaLUSIX;

BBISIBJIATh TTPUUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaIM3MpPOBaTh 3a7auy,
BBIZIBUTATh I'UITOTE3Y €€ pellleHNs], HaXOOUTb apryMeHThI [IJI1 JOKa3aTeIbCTBa
CBOMX YTBEP)KIEHMI, 3aJlaBaTh ITapaMeTphbl M KPUTEPUU pelleHNs;

aHaJIM3MPOBATh MOJIyYEeHHbIE B XO/Ie PellleHNs 3a[Jault Pe3yJsIbTaThl,
KPUTUUYECKU OIIEHMBATh UX IOCTOBEPHOCTD, IPOTHO3MPOBATh M3MEHEHME B
HOBBIX YCJIOBUSIX;

IaBaTh OLIEHKY HOBBIM CUTYaLMSIM, OIIEHMBATh ITPUOOPETEHHDIN OIBIT,;

OCYILECTBJISITD LieJIeHaIIpaBIeHHbIN ITOVMCK IIepeHoCca CPEeICTB M CIIOCOO0B
IeCTBYUS B MPOGeCCUOHATILHYIO Cpeny;

YMeTb IMIePEHOCUTh 3HaHMS B ITO3HABATE/IbHYIO ¥ ITPAKTUUECKYIO 06/IaCTH
SKU3HEIEesI TeJIbHOCTH;

YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HbIX MPeIMETHbBIX 00J1acTelt;

BbIZIBUTaTh HOBbIE MIEM, IIpejiaraTh OpUrMHaIbHbIE IOAXOIbI M PeIleHus],
CTaBUTh IPOGJIEMBI M 3a[1auM, JOIMYCKAIOIIVe aJbTePHATMBHbBIE PEIlIeHNs.

3) pa6ota ¢ nudopmanmen:

OPMEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MHGOPMaluK (TEKCTe
yueOHOro nocobusi, HayUYHO-TIOMYJIIPHOM JIUTepaType, OMOJIOTMYeCKUX
CJIOBapsIX ¥ CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 6a3ax JaHHbIX, B VIHTepHeTe),
aHaJIM3UPOBaTh MHMOPMALIMIO Pa3IMUHbBIX BUIOB U (hOpM IpencTaBIeHus,
KPUTUUECKY OIIEHMBATD €€ JOCTOBEPHOCTh ¥ HEMTPOTUBOPEUNBOCTD;

bopMyIMPOBaTh 3aMPOCHI ¥ TPUMEHSTh Pa3IMYHbIE METOIbI IIPY TTOUCKE U
oTOope 61MoJIornYecKon MHPopMalm, HeOOXOIVIMOM IJISI BbITTOJTHEHMS
yueOHbIX 33/1aY;

IIpUOOPETaTh OIBIT MCIIOIb30BaHMS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX



TE€XHOJIOTUI, COBEPIIIEHCTBOBATb KYJIbTYPY aKTMBHOT'O MCIIOJIb30BaAHMS
pa3JIMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO BbIOVPATh ONTUMAJIbHYIO (OpMY MpeiCTaB/IeHNS
6monornueckoit nHGopmarmu (Cxembl, rpa@uKu, AMarpaMmbl, TaOJINUIIBI,
PUCYHKU U IPYTOE);

MICITOJIb30BAaTh HAYUYHBIN SI3bIK B KAUECTBE CpeCTBa Ipu paboTe C
61osiornueckon MHbopMalMen: MpuMeHsITb XUuMmuueckue, pusmueckue u
MaTeMaTuJyeckyue 3Haku M CUMBOJIbI, GOpMYJibl, aO6peBMUaTypy, HOMEHKJIATYPY,
MCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKIE CPeJICTBA
HarJasiIHOCTY;

BJIaJleTh HaBbIKaMM pacIlio3HaBaHMsI U 3alUThbI MHPOpMaIum,
MHGOPMAIIMOHHOM 6€30MMaCHOCTY JIMYHOCTH.

OB/1ageHne yHUBEPCATIbHBIMM KOMMYHUMKATUBHBIMMU AECTBUSIMU:

1) ob1enme:

OCYIIECTBJISITh KOMMYHMKAIMM BO BCcex cepax >XKM3HU, aKTUBHO
Y4aCTBOBAaTh B AMaJiore MM IUCKYCCUU TI0 CYIIeCTBY OOCYKIAaeMOM TEMBI
(ymeHMe 3aaBaTh BOIIPOCHI, BBICKA3bIBATh CYKIEHMSI OTHOCUTEIHLHO
BBITIOJTHEHMSI ITpe/ijIaraeMoM 3a1auy, YIUThIBATh MHTEPECHI ¥ COTJIACOBAHHOCTD
TIO3UIINIA IPYTUX YIACTHUKOB IMAIOTa WJIM IUCKYCCUN);

pacIio3HaBaTh HeBepOasbHbIe CPeICTBA OOIIeHNSsI, [IOHNMMATh 3HAYeHe
COLIMAJIbHBIX 3HAKOB, MPEATIOChIIOK BO3HUKHOBEHMSI KOHPJIMKTHBIX CUTYaLUH,
yMeTb CMSIT4YaThb KOHMJIMKTHI I BECTU II€PErOBOPbI;

BJIQZIETh Pa3/IMUYHBIMU CIIOCOOaMM OOIEeHMS M B3aMMOEeMCTBYSI, TOHMMATh
HaMepeHMsl IPYTUX JII0JIe!, ITPOSIBJISITh YBXKUTEbHOE OTHOIIIEeHEe K
cobeceTHUKY U B KOppeKTHOM (popme hopMyMpoBaTh CBOU BO3PasKeHMS;

pPa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3peHMs C UCIIOIb30BaHEM
SI3bIKOBBIX CPeZICTB.

2) coBMeCTHas AesITe/IbHOCTD:

MMOHMMAThb ¥ UCIIOIb30BaTh MPEMMYILIECTBA KOMaHIHON U
VHIUBUIYAJbHON pabOThI IMPU pelieHn 610IormuecKon mpoodIeMsl,
000CHOBBIBaTb HEOOXOAMMOCTD ITPMMEHEHMSI TPYTIIOBLIX (hopM
B3aMMOJIEMCTBMS NP pellieHny yUeOHOM 3a1au;

BbIOMPATh TEMATUKY ¥ METOAbI COBMECTHBIX AEMCTBUIA C YUETOM OOILIMX
MHTEPECOB ¥ BO3MOKHOCTEN KaXkKAOro ujieHa KOJIJIEKTUBA;

MIPMHMUMATD 11€JI COBMECTHOM [1esITeJIbHOCTH, OPTaHM30BbIBATh U
KOOPAMHMPOBATD JEMCTBUS 10 €€ NJOCTUKEHUIO: COCTABJISTh IJIaH IeVCTBUM,
pacripefie/iiTh POJii C YUETOM MHEHUM YUYaCTHUKOB, OOCY3KIaTh Pe3yJIbTaThl
COBMECTHOM pabOThI;

OIleHMBATh KaueCTBO CBOETO BKJIa[la ¥ KasKIOr0 yYaCTHMKA KOMaH/IbI B
OOIIIMI pe3yJibTaT MO0 pa3paboTaHHBIM KPUTEPUSIM;

npefJjiaraThb HOBbIE ITPOEKTHI, OLIEHMBATD MU C TTO3UIMM HOBU3HBI,



OPUTMHAIBHOCTH, ITPAKTUUECKOM 3HAUMMOCTH;

OCYIIIECTBJISITh TIO3UTUBHOE CTPAaTErnvYeckoe MoBeieHre B Pa3InyHbIX
CUTYaIUSIX, IIPOSIBJIITH TBOPUYECTBO ¥ BOOOPaskeHMe, ObITh MHUIIMATUBHBIM.

OB/1azieHre YHUBEPCATIbHBIMM PEry/ISSTUBHBIMHU J€CTBUSIMM:

1) camoopranusanms:

MCITOJIb30BATh OMOJIOTMYECKIe 3HAHMS JIJISI BBISBJIEHMS ITPOOJIEM U UX
pellleHNs B KM3HEHHbBIX ¥ YUYEOHbBIX CUTYaALVSIX;

BbIOMPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUI 11eJIEBbIE Y CMbICJIOBBIE
YCTaHOBKM B CBOMX AEMCTBUSX U MOCTYIIKAX IO OTHOIIIEHMIO K SKMBOM IIPUPOJIE,
CBOEMY 3[IOPOBBIO U 3J0POBBIO OKPYKAIOIIINX;

CaMOCTOSITEJIbHO OCYILIECTBJISITh IIO3HABATE/IbHYIO JIeSITeJIbHOCTb,
BBISIBJISITb ITPOOJIEMBI, CTaBUTh U (DOPMYIMPOBATh COOCTBEHHbIE 3a/1aUM B
06pa3oBaTeIbHON AESITETbHOCTU U JXU3HEHHBIX CUTYaLIMSIX;

CaMOCTOSITEJTbHO COCTaBJIATh IIJIaH pellieHus MPo6eMbl C YUETOM
MMEIOIINXCSI PeCYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U IIPEIIIOUTEHNIA;

IlaBaTh OLIEHKY HOBBIM CUTYaIIMSIM;

pacIIMpsATh PaMKM y4eOHOTO IMpeaMeTa Ha OCHOBE JIMUHbBIX
TIpeaIIOYTEeHNIA;

IeylaTh OCO3HAHHBIN BbIOOP, apr'yMEHTUPOBATh €ro, 6paThb
OTBETCTBEHHOCTbD 3a peIlleHNE;

OLIEHMBATb PUOOPETEHHDIN OIIBIT;

CIT0COOGCTBOBATh (POPMUPOBAHUIO U MPOSIBJIEHUIO IIUPOKON SPYIUIIUNA B
pa3HbIX 00/IACTSIX 3HAHWM, [IOCTOSTHHO ITOBBILIATh CBOM 00pa30BaTe/IbHbIN U
KYJIbTYPHbI YPOBEHD.

2) CaMOKOHTPOJIb:

IlaBaTh OLIEHKY HOBBIM CUTYaIIMSIM, BHOCUTb KOPPEKTUBBI B IEITEIbHOCTb,
OIIeHMBATh COOTBETCTBME PE3y/IbTAaTOB IIeJIsIM;

BJIaJleTh HaBbIKaMM MTO3HABaTEIbHOM pedIeKCuM KaK OCO3HAHMS
COBepIlIaeMbIX IEMCTBUM Y MbICJIUTEIbHbBIX ITPOIIECCOB, X PE3YJIbTATOB U
OCHOBAaHU, UCIIOJIb30BaTh MPUEMBI pedJIeKCUM IJIs1 OIIEHKM CUTYaIlM, BbIOOpa
BEPHOTO peIleHNS;

YMETb OIIEHMBATh PUCKY ¥ CBOEBPEMEHHO MTPMHUMATh PEIeHus TI0 X
CHIKEHUIO;

MPUMHMMATh MOTUBBI ¥ apT'YMEHThI APYTUX IIPU aHaAJIM3€e Pe3y/IbTaToB
IesITeJIbHOCTY;

3) npuHSATHE Ce0ST M APYTUX:

IPUHMMATh Ce0sl, TOHMMAast CBOM HEeIOCTaTKU U JOCTOMHCTBA;

MIPUMHMMATb MOTMBBI ¥ apT'YMEHTbI IPYTUX P aHaIM3e pe3yabTaToOB
IesiTeTbHOCTY;

MIpM3HABaTh CBOE ITPaBO U MPaBO APYTUX Ha OIINMOKM;

pasBMBaTh CIIOCOOHOCTD IMMOHMMATh MUP C TTO3UIIUM IPYTOTO YesioBeKa.



INPEIMETHBIE PE3VYJIbTATbDI

[IpenmeTHbIe pe3ysibTaThl ocBoeHus rmporpammbl COO 1o 6monorum Ha
6a30BOM ypOBHE BKJIIOUAIOT cItenyduieckue Ajsl y9eOHOro mpeamera
«Buosorusi» HayuHble 3HaHWSI, YMEHMS 1 CIIOCOOBI IEICTBUI 10 OCBOEHMUIO,
MHTepIIpeTaluy 1 npeodpa3soBaHI0 3HAHUM, BUIbI NeSITeIbHOCTU T10
MTOJTyYEeHUIO HOBOTO 3HAHMS U MIPUMEHEHNIO 3HAaHUM B PA3/IMUHBIX YUEOHbIX
CUTYaIUSIX, @ TAK’KEe B peaIbHbIX SKM3HEHHBIX CUTYaIIUSIX, CBSI3AHHBIX C
6mosioruen. B mporpaMme rpeaMeTHbIe pe3yJIbTaThl IIPeICTaB/IeHbI 10 TOIaM
00yUYeHMsI.

[IpenmeTHbIe pe3yabTaTbl OCBOEHMS yueOHOro nmpeamerta «buonorus» ¢ 10
KJlacce NOJDKHBI OTPaXKaTh:

cOopMMPOBAHHOCTD 3HAHMI O MECTe ¥ POJi OMOJIOTUM B CUCTEME
HAy4YHOT'O 3HAHMS €CTEeCTBEHHbBIX HayK, B (POpPMIPOBAHNYM COBPEMEHHO
€CTeCTBEHHO-HAay4YHOM KapTMHbI MMpPa ¥ HAYYHOTO MMUPOBO33pEHMsI, O BKaze
POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH,
(YHKIMOHAIBHOM I'PaMOTHOCTY YeJIOBeKa JJIs1 pellleHNs SKU3HEHHbBIX 3a/1ay;

yMeHMe pacKpbIBaTh cofiepykaHye OMOJIOTMYeCKUX TEPMUHOB U TIOHSTUIA:
>KI3Hb, KJI€TKa, OpraHu3m, MeTabdo/m3M (0OMeH BellleCTB U MpeBpallieHne
SHeprum), romeocTas (CaMoperysisiius), ypoBHeBast OpraHm3anus sKUBbIX
CUCTEM, CAMOBOCIIpOM3BeieHe (PENPOaYKIINS), HacCAeqCTBEHHOCTb,
M3MEHUYMBOCTb, POCT U Pa3sBUTHE;

yMeHMe U3JIaraTh 6Mojiormueckue Teopun (KJIeToyHasi, XpOMOCOMHas,
MyTalMOHHasl, IleHTpaJIbHasl JorMa MOJIEKYJISIpHOM 6uosiorum), 3akoHsl (I
Menpens, T. Moprana, H. V. BaBuiosa) u yueHust (0 1leHTpaxX MHOTooOpasus u
IIPOUCXOXKAEHMST KyJIbTYpHBIX pactenuii H. Y. BaBuioBa), onpenensats
I'PAHULIBI UX TPUMEHUMOCTH K XXMBBIM CHUCTEMaM;

yMeHMe BJIaIETb METOIaMI HayYHOTO MTO3HAaHMS B OMOJIOTMM: HabIIoIeHe
M OIMCAaHMeE KUBBIX CUCTEM, ITPOIIECCOB U SIBJIEHMIA, OpraHMU3aLMs U IIPOBeIeHe
6110JIOrMUeCKOr0 3KCIePMMEHTA, BbIJIBMKEHME TUTIOTE3bl, BbISIBJIeHNE
3aBUCMMOCTY MEXIY UCC/IelyeMbIMIU BeJIMUMHAMM, 0ObsICHEHYE TTOJTyUeHHbIX
pe3yJIbTaTOB, MCIIOJIb30BAaHHbIX HAYUYHBIX TTOHSITUM, TEOPUM U 3aKOHOB, YMEHMe
IleJiaTh BbIBOJIbI HA OCHOBAHUY MOJTYUeHHbIX pe3yIbTaToB;

YMEHMEe BbIJIe/ISITh CYIIleCTBEHHbIEe TTPU3HAKM BUPYCOB, KJIETOK ITPOKAPUOT
" 9YKapUOT, OJTHOKJIETOUHBIX 1 MHOT'OKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTHU
MIPOLIECCOB: OOMEHA BeILeCTB U MpeBpallleHMs] SHEPTUM B KJIETKe, DOTOCHMHTE3A,
MIJIACTUYECKOTO U 3HepreTuUYeckoro ooMmeHa, XeMOCMHTe3a, MUTO3a, Mel03a,
OIJIOAOTBOPEHMS, PAa3MHOXXEHMS, UHAMBUIYAJIbHOT'O Pa3BUTHSI OpraHu3Ma
(oHTOTrEHE3);

yMeHMe MPUMEHSITh MTOTyYeHHbIe 3HaHUS IJI51 00bsSICHEHMS OMOJIOTMUECKMX



IIPOLIECCOB U SIBJIEHVM, JIJISI IPUHSTHS IMIPAKTUUYECKUX PEIIEeHNI B TIOBCETHEBHON
SKU3HU C 1IeJIbI0 oOecrieueHnst 6e301aCHOCTY CBOETO 3[I0POBbSI U 3T0POBBS
OKPY3KAIOIIMX JIIOAEN, COOTIOIEHISI HOPM I'PaMOTHOTO IIOBEIEHMS B
OKPYKaIoIlel IPUPOITHOI cpee, IOHMMaHye HeOOXOAMMOCTH UCIIOIb30BaHMS
IOCTU>KEHMII COBPEMEHHOM OMOJIOTUM ¥ OMOTEXHOJIOTMIA IJIST PaliIOHAJIbHOT'O
MIPUPOAOTIOb30BaAHMS;

yMeHMe pelllaTh 3JIeMeHTapHbIe TeHeTUYEeCKMe 3a/1auy Ha MOHO- U
IUrMOpUIHOE CKpellyBaHue, ClieIVIEHHOe Hac/IeIOBaHNe, COCTABJISITD CXEMbI
MOHOTMOPUIHOTO CKPEIMBaHMs )i IpeIcKa3aHusT HacaeqOBaHusI IPU3HAKOB Y
OpraHu3MoOB;

YMEHME BbITIOJIHATD JJaOOpaTOpHbBIE U MPaKTUUecKue paboThl, COOIIOIATD
IpaBMJia Ipyu paboTe ¢ y4eOHbIM U JTaOOPaTOPHBIM OOOPYIOBAHMEM;

yMeHMe KPUTUUECKM OLIEHMBATh ¥ MHTEPIIPETUPOBATh MH(POPMAIIO
610JIOrMYECKOTr0 COJIepP>KaHMsI, BKIIOUAIOIIYIO IICeBAOHAYYHbIE 3HAHMS U3
Pa3JIMYHbBIX ICTOYHMKOB (CpeICcTBa MacCOBOM MHGpOpPMAIINM, HAYYHO-
TIOITyJISIpHbIE MaTePUAaJIbl), STMUECKIME aCTIeKTbl COBPEMEHHBIX MCCIeJOBAHN B
6110JI0rMM, MEeIUIIMHE, OMIOTEXHOIOTUN;

yMeHMe CO3/1aBaTh COOCTBEHHbIE MICbMEHHbIE U YCTHbIE COOOILIEHMS,
0600111251 610JIOrMUYeCcKyI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOUHMKOB,
IPaMOTHO MCMOJIb30BaTh MMOHSTUMHBIN arnapaTt OMOJIOTUMN.

[IpenmmeTHbIe pe3yJIbTaTbl OCBOEHMS yuebHOoro npeamera «buonorusa» e 11
KJdacce NOJKHBI OTPayKaTh:

cOopMMPOBAHHOCTDb 3HAHUM O MeCTe U POJI OMOJIOTUM B CUCTEME
HAayYHOI'O 3HaHMSI eCTeCTBEHHbIX HayK, B (POpMMPOBAHUM COBPEMEHHOI
€CTeCTBEHHO-HAYYHOM KapTMHBI MMUPa ¥ HAYYHOTO MMUPOBO33PEHMSI, O BKJIAIEe
POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH,
(O YHKIIMOHAJILHOV I'PAaMOTHOCTHM YeJIOBEKa [IJISI PellleHus JKM3HEHHbIX 3aaY;

YMEHME PacKphIBaTh COIEPsKaHMe OMOJIOrMYECKUX TEPMUHOB U TIOHSITHIA:
B/, TIOITYJISITIVSI, TeHO(OH/,, SBOJIIONMS, IBVKYIIME CUIbI ((paKTOphI)
9BOJIIOLIVIU, IIPUCIIOCOOIEHHOCTh OPraHn3MOB, BUI000Opa3oBaHue,
9KoJIorn4eckyue (GakTopbl, SKOCUCTEMA, ITPOAYLIEHTbI, KOHCYMEHTbBI, PeAYIIEeHThI,
LIeInM MUTaHMsI, SKOJIoOrMuecKkasl mupaMmmuaa, 6moreoieHos, 6muocdepa;

yMeHMe U3j1araThb 6MoJiormueckme Teopun (3BOTIOLMOHHAs Teopust Y.
IapBuHa, CMHTETMYECKAs] TeOPUST SBOJIIOLINM), 3aKOHbI ¥ 3aKOHOMEPHOCTHU
(3apoppiiieBoro cxonctsa K. M. Bapa, yepegoBaHus I1aBHbIX HallpaBJIEHUN U
myTten sBosmonn A. H. CeBeplioBa, yueHus o 6uocdepe B. U. BepHaackoro),
OmnpeAessiTh IPaHMUIIbI UX IPUMEHMMOCTH K SKMBBIM CHCTEMAaM;

YMeHME BJIIETh METOIaMM HaYYHOT'O IMO3HAHMS B OMOIOTUM: HaO IIogeHe
" OIMCAHMeE KUBBIX CHCTEM, IPOLIECCOB U SIBJIEHMIA, OPTaHM3aLMs ¥ IIPOBEIEHIE
61M0JIOrMUECKOr0 SKCIIEPMMEHTA, BhIIBMKEHE TUIIOTE3bI, BHISIBJIEHNE
3aBYCUMOCTU MEXKIY MCCJIeTYyEeMbIMM BEJIMUMHAMY, OOBSICHEHME ITOJTYUEHHbBIX



pe3yJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX ITOHSITUM, TEOPUM M 3aKOHOB, YMEHME
IleJIaTh BBIBOJIBI HA OCHOBAHMY ITOJTYYEHHBIX Pe3yJIbTaTOB;

YMEHME BbIJIEJISITh CYIIIECTBEHHbIE IIPU3HAKM CTPOEHMST OMOJIOTMIECKUX
00BEKTOB: BUAOB, MOIYJISILIVIA, TPOAYIEHTOB, KOHCYMEHTOB, PeIYLIEHTOB,
610reoIeHO30B 1 SKOCUCTEM, OCOOEHHOCTH ITPOLIECCOB: HACIeCTBEHHOM
M3MEHUYMBOCTHU, ECTECTBEHHOI'O OTOOPA, BMA00Opa30OBaHM,
MIPUCIIOCOOJIEHHOCTM OPraHM3MOB, JIEMCTBUST SKOJIOTMUECKMX (PaKTOPOB Ha
OpraHu3Mbl, IIepeHOCa BEIIeCTB U ITOTOKA SHEePruM B 9KOCHCTEMAX,
AHTPOITOT'€HHbIX M3MEHEHMI B SKOCHCTEMAaX CBOEI MeCTHOCTH, KpYyroBOpPOTa
BEIIeCTB U OMOreoXMMmMUYeCcKux LMKJIOB B Ouocdepe;

yMeHMe MMPUMEHSTD IO TyYeHHbIe 3HAHUS 151 OObSICHEHMS OMOJIOrMYUeCKIUX
IIPOLIECCOB U SIBJIEHUM, JIJISI IPUHSITHS IIPAKTUUYECKUX PEIIeHNI B TTIOBCETHEBHON
SKU3HU C 11eJTbI0 0OecTieueHns1 6e301aCHOCTY CBOETO 3I0POBbSI U 300POBbS
OKPY3KAIOIIMX JIIOAEM, COOTIOIEHI S HOPM I'PaMOTHOTO ITOBEIEHMS B
OKPYKaIOIel IPUPOTHON cpele, IOHMMaHe HeOOXOAMMOCTH UCIIOIb30BaAHMS
IOCTVKEHMII COBPEMEHHOM GMOIOTUM AJIST pallIOHAIbHOTO
IIPUPOIOIIOIb30BaHMS;

yMeHMe pelllaTh 3JieMeHTapHbIe OMOJIOTMUeCKMe 3a[1auM, COCTABJISITh
CcxeMbl ITepeHOoCca BEIIeCTB ¥ SHEPTUM B 9KOCUCTeMaX (LIeMy MUTAHMSA);

yMeHMe BBITIOJHATD JIaOOpaTOpHbIe U MMPAKTUYECKNe PaboThl, COOJIONATD
MpaBuJia Ipyu paboTe ¢ yuyeOHbIM U JTaOOpaTOPHBIM 0O0PYIOBaHMEM;

yMeHMe KPUTUUECKM OLIEHMBATh M MHTEPIIPETUPOBATh MHGOPMALIVIO
6MOJIOTMYECKOr'0 COIepPyKaHMsl, BKJIIOUAOIIYIO TICeBIOHAYYHbIE 3HAHMS U3
Pas/IMYHBIX UCTOYHMKOB (CpeACcTBa MacCOBOM MH(POPMALIMM, HAYYHO-
TIOITYJISIPHbIE MaTepuaJbl), paCCMaTPUBATh IJI00AIbHbIE SKOJIOTMUECKIE
MpO06JIEMbI COBPEMEHHOCTH, DOPMIMUPOBATDH IO OTHOLIEHMIO K HUM COOCTBEHHYIO
TIO3UIINIO;

YMEHME CO31aBaTh COOCTBEHHbBIE MMCbMEHHbBIE U YCTHbIE COOOIIEHNMS,
06006111351 6M0JIOTMYECKYI0 MHP)OPMALIMIO U3 HECKOJIbKIX MCTOUYHMKOB,
I'PAaMOTHO MCIIOJIb30BaTh ITOHSATUIHBIN aIlapaTt OMOJIOTUMN.



TEMATHUYECKOE IINTAHVNPOBAHUE

10 KJIACC
Haumenosaumne KosmmuecTBO yacoB
Ne pas3fie/ioB 1 TeM Kontpoabn | IIpakTunuyeckme 3:; CKTPOHHbIE (IMPPOBLIC)
n/m pOrpaMMBI Bcero bIe paGOTHI paGoThi oOpa3oBaTe/IbHbIE PECYPCHI
1 buonormusa kak 9 0.5 bubmnorexka LIOK
HayKa ) https://m.edsoo.ru/7f41c¢292
9 JKussble crcteMsl 1 1 bubmorexka LIOK
X OpraHu3auus https://m.edsoo.ru/7f41c292
3 iﬁﬁ;{ i{cggloeHme 8 1 Bubamorexa OK
https://m.edsoo.ru/7f41c292
KJI€TKU
4 JKusuenesrenbHOC 6 bubmorexka LIOK
Tb KJIE€TKU https://m.edsoo.ru/7f41c292
PasmHOkeHMe n
s UHIUBUAYAJIbHOE s 1 bubmmoreka LIOK
pasBuUTHE https://m.edsoo.ru/7f41c292
OpraHu3MoOB
6 | bmmomemmmoon s {5 | BubmiorexaLIOK
) https://m.edsoo.ru/7f41c292
OpraHyu3MoB
Cenexkuus
7 OpraHuM3MOB. 3 buomotreka IIOK
OcHOBBI https://m.edsoo.ru/7f41c292

OMOTEXHOJIOTUN




8 Pe3epBHOe BpeMst

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

OBLIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

34




11 KJIACC

HaumenoBanue KosanuecTBO yacoB
Ne pas3fie/ioB 1 TeM Koutponsn | IIpakTnueckmue 7IeKTpOHHEIE (IPOBbie)
n/m HpOrpaMMBI Bcero bIe paGoTHI paGoThi o0pasoBaTe/IbHbIE PECYPChI
1 OBOJIIOLVIOHHAS 9 1 bubmnorexka IOK
OMOJIOTUS https://m.edsoo.ru/7f41cc74
N [ mis 9 0.3 Bumiorexa LIOK
P ) https://m.edsoo.ru/7f41cc74
Ha 3emie
3 g}fra;g[fOMb;[ 5 1 bubmmorexka IOK
by i https://m.edsoo.ru/7f41cc74
cpena
i | oo 9 Bumiorexa 10K
https://m.edsoo.ru/7f41cc74
CUCTEMbI
5 PesepBHOe Bpems 2 Bubmorexa HOK
p p https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

ITPOI'PAMME




ITIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacoB DJIGKTPOHHBIE
JlaTa
Ne nudpoBbIe
Tema ypoka KoHTpOIbHBIE [IpakTuyeckue | U3YYEHU
II/11 Bcero o6pasoBaTesIbHbIe
paboThI paboThI A
pecypchbl
bubmorexka IIOK
https://m.edsoo.ru/863e6
buosorus B cucreme
1 HayK 1 122
y https://m.edsoo.ru/863e6
32a
MeTo bl MO3HAHUS
SKMBOM IIPUPOIbI.
ITpakTuueckas
pabora Ne 1 bu6bnmoreka IIOK
2 «/cnonb3oBanne 1 0.5 https://m.edsoo.ru/863e6
Pa3INYHBIX METO0B 122
IPU U3YYEHUN
OGMOJIOTYECKUX
0OBEKTOB»
Bbuosnornueckue bubmorexka LIOK
3 CUCTEMBbI, ITPOLIECChI 1 https://m.edsoo.ru/863e6
" X U3yUeHye 564
XMMMUYECKUI COCTaB bu6mmoreka HOK
4 KIeTku. Boma u 1 https://m.edsoo.ru/863e6
MMHepaJIbHbIe COJIU 74e




Benku. Cocras n

bubnmorexka IOK

5 https://m.edsoo.ru/863e6
CTpoeHMe OeJIKOB
b72
depMeHTbl —
6mosornyecKkme
KaTaan3aToOpkI.
JlabopaTopHas
paborta Ne 1 bubmmoreka IOK
6 «W3yuenue 0.5 https://m.edsoo.ru/863e6
KaTaJIMTUUECKON b72
aKTUMBHOCTU
dbepmeHTOB (Ha
IIpUMepe aMuUIasbl
VIV KaTaJias3bl)»
bubmorexka IOK
7 VrneBonbl. JInnuabl https://m.edsoo.ru/863e6
870
HyK/TeMHOBBIe bu6mmoreka HOK
8 https://m.edsoo.ru/863e6
KucyoTbl. ATO
d5c
HcTtopus u MeToIbI bubmmorexka IOK
9 U3yUYeHUs KIIeTKMU. https://m.edsoo.1u/863e6
KnetrouHast Teopust e88
Krnerka kak
10 1IeJIOCTHAS KMBas

CHUcTeMa




Crpoenne

9yKapMOTUIECKOMN
KJIETKM.
JlabopaTopHas
pabora Ne 2 bubmnorexka LIOK
«/3yuyeHne cTpoeHuUs https://m.edsoo.ru/863e6f
11 KJIETOK PacTeHMUiA, 0.5 fo
SKUBOTHBIX, TPUOOB " https://m.edsoo.ru/863e7
6akTepui Moy 1l6c
MMKPOCKOIIOM Ha
TOTOBBIX
MMKpoIperapaTax u
MX ONMCAHNe»
O6MeH BellecTB Un BuGmmorexa OK
12 https://m.edsoo.ru/863e7
MeTabo/IM3M
66¢
DOTOCHITES bubmmorexka IOK
13 i https://m.edsoo.ru/863e7
XeMOCHHTE3
c98
OHepreTMYeCcKuin BuGmyorexa HOK
14 https://m.edsoo.ru/863e7
obMeH
aae
JKusHeHHbIN 1IMKIT
KiaeTku. Jlenenue bubmmoreka IOK
15 KJ1eTKu. Mutos. 0.5 https://m.edsoo.ru/863e7
JlabopaTopHast dc4

pabota Ne 3




«Habmonenne
MMTO3a B KJIeTKax
KOHUMKA KOpellKa
JIyKa Ha TOTOBBIX

MMKpOIIperaparax»
buocunres 6eska. bubmorexka IOK
16 Peakiyss MaTpU4YHOIO https://m.edsoo.ru/863e7
CUHTe3a 96e
Tpaschsms — bubmmoreka IOK
17 https://m.edsoo.ru/863e7
6MocuHTe3 OesKa
96e
HexkieTouHsble bu6nmorexka IOK
18 bopMBbI KU3HU — https://m.edsoo.ru/863e7
BUPYCEI 540
bubmmorexka IOK
dopmbl https://m.edsoo.ru/863e8
19 Pa3MHOKEHMS 1b6
OpraHM3MOB https://m.edsoo.ru/863e8
3le
bu6nmoreka HOK
20 Meiio3 https://m.edsoo.ru/863e7f
4a
OGpasosane u bu6bmmorexka IOK
21 PasBUTIE TIOTOBBIX 0.5 https://m.edsoo.ru/863e8
KJIETOK. 166

OmntomoTBOpeHMe.




JlabopaTopHas
pabora Ne 4
«3yueHne cTpoeHus
ITOJIOBBIX KJIETOK Ha

T'OTOBBIX
MMKpOIIpernaparax»
NupuBumayanbHOe bubmmorexka HOK
22 pasBuUTHE https://m.edsoo.ru/863e8
OpraHyM3MOB 436
['eHeTMKa — HayKa O bubmmoTteka LIOK
23 HacIeACTBEHHOCTU U https://m.edsoo.ru/863e8
M3MEHUMBOCTU 612
3aKOHOMEPHOCTH
HacJIeJOBaHMS bubmnorexka IOK
24 MIPU3HAKOB. https://m.edsoo.ru/863e8
MonorubpugHoe 878
CKpelllyiBaHye
HurubpupHoe
CKpelyBaHyue. 3aKOH bubnmorexka IOK
25 He3aBMCYMOTO https://m.edsoo.ru/863e8
HacJieqOBaHMS 9a4
MIPY3HAKOB
CuerieHHOE
HacJieLoBaHMue bubmorexka HOK
26 IIPU3HAKOB. 0.5 https://m.edsoo.ru/863e8
JlabopaTopHas c60

pabota Ne 5




«3yueHne
pe3yIbTaToOB
MOHOT'MOPUIHOTO U
IUTVMOPUIHOTO
CKpellVBaHus Y
npo3oduibl Ha
TOTOBBIX
MMKpOIIpernapaTax»

27

['eneTuka moa.
HacnepoBanue
IIPU3HAKOB,
ClieNJIEHHbBIX C IOJIOM

bubmmoreka IOK
https://m.edsoo.ru/863e8

<60

28

MN3MeHUMBOCTb.
HenacnencrBenHas
M3MEHUYMBOCTb.
JlabopaTopHas
pabora Ne 6.
N3syuenne
MoAU(UKALVIOHHOM
M3MEHUYMBOCTH,
ITIOCTPOEHNE
BapMAaLMOHHOTO psia
Y BapUaIMIOHHOM
KPVBO»

0.5

bubmmoreka IOK
https://m.edsoo.ru/863e8

efe

29

HacnencrBennas
M3MEHUMBOCTb.
JlabopaTopHas

0.5

bubmmorexka IOK
https://m.edsoo.ru/863e8

efe




pabora Ne 7.
«AHanu3 MyTauun y
Ipo30(duJibl Ha

T'OTOBBIX
MMKpOIIperaparax»
bubmorexka IOK
30 ['eHeTHKa yeIOBEKA 1 https://m.edsoo.ru/863e8
d78
Pe3epBHBIN YPOK.
O606111eHMe 10 TEME
31 «HacnencrBeHHOCTDb 1
Y UI3MEHUYMBOCTD
OPraHy3MOB»
Cestek1ms Kak HayKa BuGnmorexa IIOK
32 1 https://m.edsoo.ru/863e9
1 TIpolLiecc
214
Mertons! u
bu6nmorexa HOK
33 AOCTIDRERIEL 1 https:/m.edsoo.ru/863e9
ceJIeKIIM pacTeHU 214
U JKMBOTHBIX -
buoTexHosorus Kak bubmmorexka IOK
34 OTpaciib 1 https://m.edsoo.ru/863e9
MIPOM3BOJICTBA 336
OBIIEE KOJIMYECTBO 24

YACOB I10 ITPOI'PAMME




11 KJIACC

Ne KosmuecTBO 4acoB DJIeKTPOHHBbIE
1/ Tema ypoka Kontposnbubie | IIpakTuuecku Aara 6 Lbposbie
I Bcero paGoTbI e paGoTbI U3yUEeHUS oO0pasoBaTe/IbHbIE
pecypchbl
OBOJIIOLINSA U bubmorexka LHOK
1 MEeTO[bI eé 1 https://m.edsoo.ru/863ea2
U3YUEHUS] Oe
WcTopus pasButusi bubmmoteka LIOK
2 npeaCcTaBsIeHNi1 00 1 https://m.edsoo.ru/863e95
SBOJIIOLIUU 70
bubmorexka LIOK
3 MuKpO3BOTIONS 1 https://m.edsoo.ru/863e9c¢
le
[Tonmynsaims Kak
9JIeMeHTapHas
eIMHULIA BUAA U
Hzggg:')r?;)ﬁéﬂ bubmmoreka IOK
4 1 0.5 https://m.edso0.ru/863e99
pabora Ne 1
cb
«CpaBHeHMe BUIOB —
1(0)
MOpdoIorMuYeckoMy
KPUTEPUIO»
s I BVKYILME CUITBI 1 bubmmorexka IOK
(371eMeHTapHbIEe https:/m.edsoo.ru/863e9d




(dakTOphI)

a4
9BOJIIOLIVIN
EcTecTBeHHbIN BuGmorexa IIOK
6 https://m.edsoo.ru/863e9e
oT60p 1 ero GopMbl
do
PesynbTaThl
SBOJIIOLIN:
IIPUCITIOCOOJIEHHOCTD
OPraHu3MOB U
Bnﬁggggjjgsige' bubmmorexka IOK
7 0.5 https://m.edsoo.ru/863e9f
pabota Ne 2
de
«Omnncanne
MIPUCIIOCOOIEHHOCT
M OpraHusma u ee
OTHOCUTEJIbHOTO
XapaxkTepa»
Hanpasnenus u bu6mmoreka HOK
8 yTU https://m.edsoo.ru/863e9¢c
MaKpPO3BOJIIOLIN le
9 Heob6patumocTtb
9BOJTIOIINN
WcTopus sku3Hu Ha
10 3emMie 1 MeTO[bI eé
M3YUYEHNSs
11 ['umnoressl bu6morexka IOK




MIPOMCXOKIEHMS https:/m.edsoo.ru/863ea5
SKM3HM Ha 3eMiie ab
PasButne >xu3Hu Ha bu6mmoreka HOK
12 3emiie 0 3pam U https://m.edsoo.ru/863eab
nepyuoiaM be
OcHOBHbIE 3Tallbl
SBOJTIOLIAM
PaCTUTEJIbHOIO U
SKMBOTHOT'O MMpa.
[TpakTmueckas bubmmoteka LIOK
13 pabora Ne 1 0.5 https://m.edsoo.ru/863ea8
«/3yueHne bc
JICKOIIaeMbIX
OCTaTKOB pacTeHUM
U SKYBOTHBIX B
KOJIJIEKLIVISIX »
CoBpemenHas bubmorexka IOK
cucTema
14 https://m.edsoo.ru/863ea4
OpraHMYeCcKOro 36
Mypa -
OBoTIOL A bubmorexka IIOK
15 yeJIoBeKa https://m.edsoo.ru/863eac
(aHTpOIIOreHe3) 2C
I BVOKYILIE CUJTBI bubmorexka LIOK
16 (dbaxkTopsbI) https://m.edsoo.ru/863ead
aHTpPOIIOreHe3a 44




17

OcHoOBHbBIE CTaoUN
9BOJIIOLIMM UeJIOBeKa

18

YeioBeueckye pachl
U IPUPOAHbIE
ajanTauumn
yeJioBeKa

bubmorexka LIOK

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

a2

19

PesepBHbBIN yPOK.
O606111eHM1€ 10
TemMe
«BosHukHOBeHNE 1
pa3BUTHME KU3HU Ha
3emie»

20

ODKOJIOTUS KaK
HayKa

21

Cpenpbl oouTaHus u
9KOJIOTMUYeCKue
dakTOophI

bubmmorexka LIOK

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

eC

22

Abuornueckue
dbakTopBbI.
JlabopaTopHas
pabora Ne 3.
«MopdoJiornueckme
0COOEHHOCTU
pacTeHui U3 PasHbIX
MEeCT OOUTaAHUSI».
JlabopatopHas
pabora Ne 4.

0.5

bubmorexka LIOK

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

Oe




«Bnusgaue cBera Ha
POCT U pa3sBUTHE
YyepeHKOB KoJjieyca»

BoTMIeCKIE bubmorexka HOK
23 https://m.edsoo.ru/863eb3
dakTopbI
48
OKoJiormyeckue
XapaKTEePUCTUKN
TIOITYJISIITAMA.
[IpakTnyeckas
24 pa6orta Ne 2 0.5
«Ilopcuer
IVIOTHOCTH
MOITYJISILIMI Pa3HBIX
BUJOB PaCTEHUI»
CoobitiecTBa bu6mmoreka HOK
25 OpraHu3sMOB — https://m.edsoo.ru/863eb4
OMOLIeHO3 6a
DKoJIorn4ecKkue bubmoreka IOK
26 CUCTEMbI https://m.edsoo.ru/863eb4
(3KOCUCTEMBI) 6a
OcHoBHbBIE
frokasatesmn Bu6smmorexa LIOK
27 IKOCHCTENDI. https://m.edsoo.ru/863eb5
OKoJIorM4ecKue fa
MIPaMUIbI. -

CaoricTBa




9KOCUCTEM.
Cykueccust

28

[Ipuponnbie
9KOCUCTEMBI

29

AHTpoOTIOreHHbIe
9KOCUCTEMbI

30

buocdepa —
rji06asibHas
3KOCHCTEMA 3eMJIU

bubmorexka IOK

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

S5e

31

3aKOHOMEPHOCTHU
CYIIIeCTBOBaHMS
61ochepbl

bubmmorexka LIOK

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

16

32

YesioBeueCTBoO B
61ochepe 3emyn

33

CocyliecTBOBaHME
MIPUPOJIbI U
yeJI0BeYeCcTBa

bubmmorexka HIOK

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

le

34

Pe3epBHBIN YPOK.
O0600611ieH1e TEMBbI
«Coob11ecTBa 1
9KOJIOTMYECKHe
CUCTEMbI»

OBIIEE KOJIMYECTBO

YACOB IIO
ITPO'PAMME

34

2.5




YVYUEBHO-METOJINYECKOE OBECITEYEHUME OBPA30OBATEJIbBHOI'O ITPOILIECCA
OBS3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI IJI1 YYEHUKA
e [Taceunnxk B.B., Kamenckui A.A.,

Py6uosB A.M. u np. Buonorus. 11 k. /Tlox pen. B.B. INaceunnka. ba3oBbiin ypoBeHs .- M.: IIpocBeienne, 2022
METOJJNYECKUE MATEPUAIJIBI 1JI151 YUUTEJIA
I DdPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

Bu6mmoreka LIOK https:/m.edsoo.ru/863ebb5e
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/







