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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHUS] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buosorus» cocraBWiIM: KOHIENTyalbHble mnonoxkeHus @OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJeH, CoJepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX LENAX U
MPUHINNAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSSHUE CHUCTEMBbI CPEIHETO
obmero obpasoBanus B Poccuiickoit denepamuu, a TakkKe IOJIOXKECHUSI O
cnenuduke 6MOJIOTUH, €€ 3HAUEHUH B MTO3HAHUU KMBOM MPUPOJBLI U 00ECIICUEHUH
CYILLIECTBOBAaHUs 4YesoBeYecKoro obmiectBa. CoOrjiiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpEJICIICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBIeHUE O IensIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupenejieHue I0 pasieinaM H  Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATeILHOCTh M3YUEHUsI YU4eOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH 00pa30BaTEIHLHOTO
IpoI1iecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmvMe 1o OHOJIOTMM TakXke YYHUTBIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpeMETHbIM W MPEIMETHBIM pe3yJibTaTaM
oOyuenuss B (GOPMHPOBAHWHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOMN
NeSATENbHOCTH/YUEOHBIX JEHCTBUM OOy4YaroIIMXCAd MO OCBOCHHUIO COJCpPKAHUS
OMOJOTNYECKOTO 00pa30BaAHMUS.

B nporpamme mno Owuosoruu (10 kmacc, 0a30BBIM ypOBEHB) pean30BaH
NPUHLNN TPEEMCTBEHHOCTH B HW3YYE€HHUHM Ouosoruu, Onarojapsi yemy B HeH
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSA3AHHBIX C
dbopmupoBaHrEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, IKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUN O 3JI0POBOM
oOpasze KU3HM U OEpeKHBIM OTHOIICHUEM K OKPYXKAIolleW HPUPOIHON cpese.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIMIEOMOTIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUHM O
CTPOCHHH JKUBBIX CUCTEM PA3HOTO PaHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOTrpaMMe MO OMOJIOTHHU YJIeJIEHO BHUMAaHHUE HMCIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCIe: NPO(UIAKTHUKY HACJIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
1[EJ1€CO00pa3HOr0 TMOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpene, aHaimu3a
BIIMSIHUSL XO3SUCTBEHHOM JESATETLHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJHON HAITPaBIEHHOCTH
y4eOHOro npeamera «bHOJIOTHS» MPOIUKTOBAHO HEOOXOAUMOCTHIO 0OCCIICUCHUS



YCJIOBUHM JJIsl pEUICHUs] OJHOM M3 aKTyaJIbHbIX 3aJ1ay IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeanonaraeT (OpMHUpOBaHHE Y  OOyYaroIIuXcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MHpA.

buosnorus Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OHa oOecrneunBaer (popMHUpOBaHUE y OOyYarOUIMXCS MPEICTAaBICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 0000IaeT 3HAHUS O XKUBOW mpupone, €€
OTJIUYUTENIbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
YCIOBUSL  JJiA: TIO3HAHWS  3aKOHOB  KUBOW  MPUPOABI, (OPMUPOBAHUS
(yHKUIHMOHANBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3o0macHoro ooOpasa
YKU3HU, KOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHST UMEET TaKKe ISl PEIICHUs BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeJHero  obOmero  oOpa3oBaHUs,  COLUAIU3ALMU
oOyuvaromuxcd. M3ydyenne Ononoruu obecnednuBaeT yciaoBHs Uil (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIIOCOOCTBYET MHTETpallMi OMOJIOTHYECKUX 3HAHUU C
MIPEICTABIICHUSMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadun. HazpaHHbIe TOJIOKEHHS O TMpEIHA3HAYEHUU YYEOHOTO MpeaMera
«buosorusi» COCTaBMIM OCHOBY I ONpENEJICHUS NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B IporpaMMme IO
OHoJIOTHH.

Ot60p conmepkanusi yueOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KyJIbTYpOCOOOpPA3HOrO0 MOJX0/1a, B COOTBETCTBHH C
KOTOPBIM O0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS W YMCHUS, 3HAYUMBIC [JIS
dbopmupoBaHus OOMIEH KyJIbTYphI, OMPECIAIONME aJeKBAaTHOE TIOBEIACHHE
YyeJloBeKa B OKPYXKAIoIled MPUPOIAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPAaKTU4YECKoM AesTeabHOCTH. Oco0oe MECTO B ATOW cHUCTeME 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJIEpPKaHMsl, KOTOPbIE CITY>KAaT OCHOBOM Il (POpMUPOBaHUS
MPEJCTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA H
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIUMX  T'yYMaHHU3AIUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJIEp)KaHMS Y4EOHOro Marepuajia B Mporpamme Io
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOEHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHM3aluu U
HBOJIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomaorus
BBIJICJICHBI CIIEYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KieTka kak Ouosoruyeckass cucteMa», «OpraHu3Mm Kak



ouonoruyeckas cucremay, «CucteMa M MHOTrooOpasve OpraHuYeCKOro MHpay,
«OBOJIFOLUS KUBOM NPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHUE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
UCIIOJI30BaTh ATH 3HAHMS [JI TPAMOTHBIX JEUCTBHII B OTHOLUIEHWU OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 0OecrneunBaeTcs peleHUEM CIIeIYIONINX 3a/a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIaX, CIy>KallUX OCHOBOMU
s (OpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX Hay4YHOTO MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPTaHM3alMH, BBIIAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B IpoOliecce aHaInW3a JAaHHBIX O IMyTSAX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE y oOydarommxcss oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh M OILICHUBATH SIBJICHUS OKPY’KAIOILIETO
MUpa KMUBOW NPHUPOJAbI HAa OCHOBAaHUM 3HAHUM W OIBITA, MOJYYEHHBIX IpHU
H3YUYCeHUH OMOJIOTHH;

dopMupoBaHrHEe Yy OOYy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUK B MPAKTUYECKOH JESITEIIbHOCTU YEJOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOIUI U arpoONOTEXHOJIOTUIA;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHUS UYEJIOBEKOM YKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUS K HEH, COOIOIEHUS] STUYECKUX
HOPM IPHU POBEJICHUN OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBL, A1 (POPMUPOBAHMSI HAYUHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00sIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTeNbHBIM YYE€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB NMpeaMETHOMN 00nacTu « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.



Jlist m3ydennst Ouoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0o pa3oBaHus
orBoautcs B 10 kimacce —34 gacos (1 yac B HeaeI0)



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueil, ITUKOM, ICTETUKON U MPaABOM.
Ponp Ownonormu B (OpPMHUPOBAHHM COBPEMEHHOM HAy4YHON KapTHUHBI MHpA.
CucreMa OMOJIOTHUECKUX HaYK.

MeTo/1bI TO3HAHUS KUBOUW TIPUPOABI (HAOIMI0ACHUE, IKCIIEPUMEHT, OMTMCaHUE,
U3MEpeHue, KiaccupuKalus, MOJEIUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIie M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IWYHBIX METOJOB IPHU
HU3YUYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBbI U X OPTraHU3AIUA.

KuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenust ononoruu. OTanyue
KUBBIX CUCTEM OT HEOPTraHUYECKOUN MPUPOIbI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOoOOpa3ue. YPOBHU OpraHu3aluu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, IOMYJISALHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBIH.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3ALNU
YKUBOM ITPUPOIBI».

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOCHHE KJICTKH.

XVMMHUYECKUI COCTaB KIETKHM. XUMHUYECKHUE DJIEMEHThI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Boia 1 MUHEpasIbHbIE BEIIECTBA.

@yHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. lloxnepxkanue
OCMOTHYECKOTO OasiaHca.

benku. CoctaB u crpoeHre O€IKOB. AMUHOKUCIOTHl — MOHOMEpPHI OEJKOB.
He3zameHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKUCIOTHBIA COCTAaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (MEpBUYHAs, BTOPUYHAS,, TPETUYHAS H
YETBEPTUYHASl CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buonornueckue
byHKIUNU OEITKOB.

depmeHTHl — Ouosiorudyeckre Katanuszatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuu@uuHoctb. KodepmeHTsl. ButaMuHBIL.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.



VYrineBoabl: MoHOcaxapuabl  (Ta0ko3a, pubo3a u  JAe30Kcuprbdo3a),
aucaxapuipl  (caxapo3a, JaKTo3a) M IoiMcaxapuibl (Kpaxmal, TJIMKOTEH,
HeJUII0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepunabl, Qocdomunuabl, crepouibl. [ 'UaAPOPUIBHO-
ruapopoOHble  cBoiicTBa. buonormdyeckne ¢yHkuumym JunuaoB. CpaBHEHUE
YTJIEBOOB, OEJIKOB U JIMIHUI0B KaK UICTOYHUKOB SHEPTUU.

Hykneunossie xkucnorsl: JHK wu PHK. Hyxneotnnst — MoOHOMEpPHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JTHK. Crpoenue u pynkiuu PHK.
Bunast PHK. AT®: ctpoenue u pyHKIMH.

[{uTonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aMMOIEUCTBHUS
uzeil 1 PaKkToB B HAYYHOM MO3HAHUU. METOIbl U3YUCHUS KICTKHU.

Knerka xak 1emoctHas >kuBas cuctemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak renerudeckuit ammapar,
cUcTeMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHUSI TPOKapUOTHYECKON KieTku. Knetounas crenka Oaktepuil. CTpoeHwme
DYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XUBOTHOW U
IpUOHON KIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsI CTEHKA, MNIMKOKAIMKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoricTBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranHouabl kietku: OIIC, ammapat ['ombaxw,
au30coMbl. [10ayaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IUIACTUIBI.
[IpoucxoxxeHrne MUTOXOHJpUM W Tiactun. Bunabl mactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, UEHTPUOJU, PECHUYKH,
KryTUKUA. QYHKIIUU OPTaHOUI0B KJIETKU. BKitoueHus.

Anpo — perynaropHsiid 1ieHTp KIeTku. CTpoeHue sipa: siaepHas o00I0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEUIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIsann, M. lIneiigen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panknun, K. M. bap.

Muarpammelr:  «Pacrmpenenenue XMMHUYECKMX JJIEMEHTOB B HEKHUBOMU
npupoze», «PacrpeneneHne XuMHIECKUX JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuupbl u cxembl: «llepuognueckass TabnauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIBIY, «brocuHTes Oenka», « CTpoeHue MOJIEKYJITbI OeKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaorsl. JJHK», «CtpoeHre MoneKybl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHHe paCTUTENBHOM KIETKW», «CTpoeHHe MPOKAPUOTUYECKOW KIIETKNY,
«CTtpoeHue siapa KICTKN», « Y TIeBOAbDY, «JIUMuabD».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [UIsl TMPOBEICHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONPEMapaThl PACTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHbIe M IpaKkTHYecKue padoThbI:

JlaGoparopuas pabota Ne 1. «l3yueHue KaTadIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydeHwe CTpoeHHS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M HX
OIHMCAHUEY.

Tema 4. ’KusneaesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WK MEeTa0oIu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) |
JTUCCUMUJIISIIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIECTB W DHEPruM B MOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbiid. Pons ¢pepmeHTOoB
B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunTte3. CBeroBas U TeMHOBas (¢a3bl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh hoTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A VISl KUZHU
Ha 3emsie. BiausiHue ycnoBuil cpeibl Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIoIe OakTepun. 3HAaUYCHUE XEMOCHHTE3a s
YKU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B kJeTke. PaciuenyieHue BelecTB, BbIICICHHE U
AKKYMYJIMpPOBAHHE DSHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KuciopogHoe OKHUCIEHHE, WIN KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPTETUYECKOT0 OOMEHA.

Peakiiuum wmatpuuHoro cunre3a. [enermueckas wuHdpopmauus u JHK.
Peanuzauusi reHetudeckoil mHopmanuu B KieTke. ['€eHEeTHYeCKHMd KOA U €ro
cBoiicTBa. Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsius — 6uocunTe3
Oenka. Ortanbl TpaHcasiuuu. KomupoBanue amuHOKucCHOT. Pomb pubocom B
OouocuHTe3e OerKa.

Hexkinerounsie popMbl )ku3HU — BUpYchl. UcTopust oTkpsiTus Bupycos (. U.
WBanoBckuii). OCOOEHHOCTHM CTPOEHHS M JKM3HEHHOTO LHMKIAa BHUPYCOB.
bakrepnodarn. bonesnn pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxaeduiura yenoseka (BUY) — Bo3Oymutens CITM/a.
OOpatHas  TpaHCKpUIILMSA, peBepraza W  uHTerpaza. lIpodwunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:



[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHN,
«HepreTudeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u PyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThueckuili Kony,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId 1nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: moaenu-ammIukanuu «Yaoenne IHK u tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHMe M HHAMBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KiieTouHblil MUK, WM KU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpotekatomue B uHTepdaze. Permnmkamus — peaxius MaTpUYHOTO
cuateza JIHK. Crtpoenne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTITON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatusl.
[{uToIOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  Pa3BUTHUS
OpPTaHHU3MOB.

Henenue knerku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKU CMBICIT MUATO3A.

[Iporpammupyemasi THOEIIb KJIETKH — aroITo3.

®opMbI pa3sMHOKEHHsSI OPraHU3MOB: Oecrosioe U nmoyioBoe. Buapl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJBOE, ITOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHW3MOB, €r0 3HAYEHUE ISl CEJIEKIINU.

[TosnoBo€ pa3MHOXKEHHE, €r0 OTJIIMYUS OT OECIOJIO0TO.

Merio3. Cragun menosa. [Iponeccsl, MpouCXondIIne Ha CTagusxX MeWo3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buomormyeckuii CMbICT H
3HA4YECHUE MEH03a.

['ametorenes — mporiecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH M sAuYHUKUA. OOpa3oBaHWE U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrepMaTo30u]l, SHMIEKJIeTKa) — CHEepMaToOreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMs SWLEKIETOK M crepMaTo30uaoB. OIUIog0TBOpPEHUE.
[Taprenorenes.

WupuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAILHOE  pa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHAIHHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOnenue, racTpyisdnus, opraHorenes3. IloctamOpuonanbHOEe pa3Buthe. Turmbl
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TMPSAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LBETKOBOI'O PACTCHUS: CTPOECHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.



JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOoe pa3sMHOXKEHUE
pactenuity, «J/lenenue xkneTtku Oakrepuit», «CTpPOCHHE TIOJOBBIX KIJIETOK,
«Ctpoenne xpomocoMbl», «Knerounsii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe n HenpsiMoe pa3BUTHE», «['ameToreHe3 y MIEKONUTAIOIUX U
yesnoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOII, MHUKpPOIIpEIaparsl «CrnepMaro30ouasl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTKa MiIeKonuTarnero», «Kapuokuies B KIETKax
KOpEIIKa JyKa», MarHuTHAas MOJEb-alIuiuKanusa «/leieHue KIeTKn», MOJIEIb
JIHK, monmens meTadha3HOit XpOMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabOmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpPOECHHSI TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPEINApaTaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYUBOCTh OPraHU3MOB.

[Ipeamer u 3amaumn reHeTuku. Mictopus pa3Butus reHeTuku. Posbs nuronoruu
U SMOPHOJIOTUM B CTAHOBJICHUMU TEHETHUKHU. BKiIag pocCHUUCKUX M 3apyOeXHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETOolbl TEHETUKH (TUOPUI0JIOTHYECKUM,
UTOI€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHS. ['eHeTndeckas CUMBOJIMKA, UCIOJIb3yeMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB MEPBOTO
nokosjeHud. [lpaBuno AJOMUHUpOBaHUS. 3aKOH paCUICIJICHUS PU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUSI.
Ananusupymolee ckpenuBanue. Fcrnoap30Banne aHaTM3UPYIOLIEr0 CKPENMBAHUS
JUTSI OTIPECIICHHSI TEHOTHUIIA OCOOM.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana mno
CUEIUICHHOMY HACJIEJIOBaHHMIO F'eHOB. HapylieHne cuerieHuss reHOB B PE3yJbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. [ eHeTuYeCKue KapThl.

['enernka mosia. XpoOMOCOMHOE OIPENENCHUE MoJIa. AyTOCOMBI U TOJIOBBIC
XpoMOCcOMBI. ['omoramerHsle W TreTeporaMeTHble oOpraHusmbl. HacienoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHYMBOCTHU: HEHACTIEICTBEHHAS Y HACJIEACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psiJi 1 BapuallUOHHASI KPUBAS.
Hopma peakunu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoiCTBA MOAU(PUKALIMOHHON U3MEHYHUBOCTH.

HacnencrtBenHasi, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoOMOWHATHBHAas
U3MEHYMBOCTh. Meio3 W TMOoJOBOM MpoOUEcC — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTanimoHHasi U3MEHUYUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BHesdnepHas HaciI€ACTBEHHOCTh U U3MEHUYHUBOCTD.

['enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBEKa: T€HEeaJIOTHYSCKUM, OJTM3HEI[OBBIM, IIMTOI€HETHYECKHUI, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T1{P-anamu3a. HacmencTtBennnie 3a00JIeBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIe3HU C HACJEJCTBEHHOM MpPEeapacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
310pOBOTro 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oosne3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBaHHE. 3HAUEHHWE MEIUIIMHCKON
TC€HETUKH B TIPEJOTBPAIICHUY U JICUCHUU T€HETUYECKUX 3a00JICBaHU YeIOBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. . BaBuios.

Tabmuiet uw cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHWE M €ro
ATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIJICHHS W €ro LUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHCTOTBI  TaMeT», «JlurubpumHOe  CKpeuuBaHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBaHUSY, «Meitio3»,
«B3anMonencTBue AJUICNIBHBIX TE€HOB», «l['eHeTudyeckue KapTbl pacTeHUM,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mosna», «3aKOHOMEPHOCTH HACII€IOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunsl uyenmoBeka H JKUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallmoHHasi U3BMEHUYUBOCTDY.

O6opynoBaHue: Mojenu-anmivkanuu «MoOHOTHOpUIHOE CKpElIUBaHUE,
«Henonnoe nomunupoBaHue», «JurubpugHoe ckpenmBanuey, «llepexpéct
XPOMOCOM», MHKPOCKOI M MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTanuu
(GbOpMBI KPBUTBEB B OKPACKH Tela), repoapuii «['opox moCeBHOM.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOTIPENapaTaxy.



JlabopatopHas pabota Ne 6. «M3yuenne Moau(UKAIMOHHON N3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PSiZia U BAPUALIMOHHOM KPUBOW.

JlabopatopHnas pabora Ne 7. «AHanu3 MyTauui y Ipo30(Quiibl HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOIECC. 3apOKICHUE CEJIEKUUU U TOMECTHUKALUS.
VYuenue H. . BaBuioBa o0 I1eHTpaXx MPOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHHi. LIeHTpbl NMpOHCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeIeKIMU. MaccoBbIi U MHAUBUYyaIbHbII OTOOPHI B
CEJIEKIMM PACTEHUNM U KUBOTHBIX. OIlIEHKa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpemuBaHue — WHOpuAMHT. Yucras nunHus. CKpelIMBAaHUE YUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otnanénnas tubpuamsanus u e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJIyYEHUE TOJMILUIOUJIOB. JIOCTHIKEHHSI CENEeKUUU pAaCTeHUM, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHONOrUs Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHXKEHEpHsA. OTambl
co3nanus pexkomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue W dtudyeckue  npobmembl. MO —  reHermyecku
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMamHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacteHuity, «OtnanéHnas ruopuau3anusy, «PadoTsl akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHOMOTHM», «KileTouHble KyIbTypbl H
KJIOHHUpOBaHue», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03sIUCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcus «OCHOBHBIE METOIBl W JOCTHXKEHUSI CEJEKIUU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCHUTETA WK HAYYHOTO LICHTPA)».



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOITPAMMLI 110
BMUOJIOTN HA  BA30OBOM VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaram
OCBOCHHUSI  OOy4YaloIMMHUCS TporpaMM CpeaHero oOmero  0o0pa3oBaHUS:
JUYHOCTHBIM, METAMIPEMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpyKkType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHUS mpeaMmera «buosiorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIOIIME: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rpaXIaHCKON MUJACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpEACNeHNI0, HaJlM4hue MOTHBallMM K  OOy4YeHHI0  OWOJIOTHH,
L[EJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHUs, HAIWYUE HSKOJOTUYECKOTO TPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHMS MpeameTa «buonorus» J0CTUTAIOTCS B
CAMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATEIIBHOCTH B COOTBETCTBHUU C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIUTAHHS U
CaMOpa3BUTHUS, Pa3BUTUSA BHYTPEHHEH TO3UIMHM JIMYHOCTU, MATPUOTU3MA,
YBaKEHHS K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TpyJa U CTapilieMy MOKOJCHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae H
OKpYXKarolIeH cpele.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOKW BHYTPCHHEH MO3WUIUECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA W OIbBITA JACATEILHOCTH B MPOIIECCE peaiu3alliid OCHOBHBIX HAaIpaBJICHUIN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUaIOIIErocs] KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JECATEIBHOCTH IIPU CO3JaHHUU
y4e€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENBHBIX 3a/a4, BHITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB IMpPH OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
[IaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IIEpEX
PonuHou, ropmoctu 3a CBOM Kpau, CBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOIMOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MIPUPOJHOMY HACHEAUIO U MAMSATHHUKAM IIPUPOJIBI,
JNOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUICKHX YYEHBIX B CTAHOBJIEHUE M
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3ammure OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyalMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O TIPUHATHUS LEHHOCTEM CEMEMHON JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYasl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, 00IIECTBEHHBIX OTHOIICHUH;

ITOHUMAHHUE SMOLIMOHANIBHOTO BO3/IECTBHUS JKMBOM IPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPDQXXEHHIO B pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢u3nyeckoro BocnutaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOIMOHATIBLHOTO 0JIarONnoJIyuns:

NMOHMMAHUE U pean3alus 3J0pOBOr0 M 0Oe3omacHoro obpasa KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHWE TUTMEHUYECKUX TMpaBWI W HOPM,
cOATaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyecKas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHMMAaHUE UEHHOCTH MpPaBWI HWHIWBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3/JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHUE TMOCIEACTBUI M HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTUBHOW JAESATEIIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOU
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHAT TaKyIO J€STEeIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp OyAywed mnpodeccuun H  Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIEC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

IKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHHE K MPHPOJAE KaK MCTOYHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OILEHKM WX BO3MOXHBIX TMOCICACTBUM IS
OKPYXaIOUIEN CPEJIbL;

OCO3HAHHE TJI00ATHHOTO XapakTepa 3KOJOTHUECKHX MpoOJeM W MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNPU H3YYEHUU OHOJIOTHH
3HAHUS W yMEHUS TIpU pelieHuu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TpaBW  TOBEJICHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsATHE JEHCTBUM, MNPUHOCIIIMX Bpel  OKpYKarolen
OPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTHUYECKOTO MBIIIICHUS, SKOJIOTHUECKON KYJIbTYPHI,
OIbITA JeSITeIbHOCTU IKOJIOTUYECKOM HanpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS UMM B TO3HABATENIbHON, KOMMYHMKATUBHON M COIMAIbHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAESITETbHOCTH SKOJIOTUIECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(OPMUPOBAHHOCTb MHMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIAAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W UYWUTATENbCKOW KYyJIbTYphl KaK CpPEICTBa
B3aMMOJCHCTBUS MEXKIY JIIOABMH U TO3HAHUS MUPA;

NOHUMaHuE creuupuky OUONOrMM Kak HAayKH, OCO3HaHHs €€ poju B
GbopMHpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEeACTaBlICHUs 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPUPOJIbI, YeOBEKa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpELIEHUU MpodseM
COXpPaHEHUs IPUPOITHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW IMBUIIM3AIINU:
oOecrieueHrsI HOBOTO YpPOBHS Pa3BUTUS MEIULIMHBI, CO3/IaHUE TMEPCIICKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPEeCypcHble  MPOOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEeH BBIXO/AA W3 II100aJbHBIX SKOJIOTMYECKUX MPOOJIEM U
obecrieueHus1  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  palllOHAJIbHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIOTMYECKUX 3HAHUM B MEIsIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYarommXxcs, GOpMHPYyEMOit
PU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh MOJy4YyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHHSI SIBICHUIM OKPYKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JielaTh OOOCHOBAHHBIC 3aKIIIOUEHHS Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHust IpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAHUE IIEHHOCTH HAYYHOW MAEATEeIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTh UHIMBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUM MO OHUOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yibTaThl OCBOSHUsI y4eOHOro mnpeaMera «buomaorus»
BKJIFOYAIOT: 3HA4YMMbIC I (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAIONIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAayYHbIC TMOHSATHUS, OTPAKAIONIUE
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJOB TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, DHEPTHUsl, SBJICHHUE, MPOIIECC,
CUCTE€Ma, Hay4YHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCccleloBaHne,  HaONMIO/eHWe, W3MEpPeHHe, OKCICPUMEHT H  JAPYTHX),
yHUBEpCaIbHBbIC Yy4YeOHBbIC JeWcTBHs (TIO3HABAaTENbHbIE, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIC), oOecreynBaroIue dbopmupoBaHue byHKIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OO0Yy4aloluXxcsi, CIOCOOHOCTh
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHUS W  yHUBEPCAIbHBIC Yy4eOHbIC JCHCTBHS B
TI03HABATEJILHON M COLMAIILHOMN IPAaKTHKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHET0 OOIIero
o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHBIMH MO3HABATEJIbHBIMHU
JHeHCTBUSIMHU:

1) 6a30BbI€e JJOTHYECKHE AeiiCTBUS:

CaMOCTOSATEILHO  (OpMyJIMpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh TPH OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, cMHTE3a, CPAaBHCHHMS, KJIacCH(pUKAIIUH, 0000IICHHS ), pAaCKPBIBATh CMBICTT
OMOJIOTUYCCKUX MOHATHH (BBIICIATh MX XapaKTCPHBIC NMPU3HAKH, YCTaHABJIHBATh
CBSI3H C JIDYTUMH TTOHATHSIMH);

OTIPENCISITh TETN JeATEIbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOH TIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B PacCMATPUBACMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/IEILHBIE cpencTBa TUTS IIPEJICTaBIICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B M3y4YaeMbIX OMOJOTHYECKHX OOBCKTaX, a
TakK€  TMPOTUBOPEUYMH  Pa3HOTO  pOAA,  BBISIBICHHBIX B Pa3IMYHBIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTpiBaTh TUTAH PEIICHUS TPOOIEMBI C yU4ETOM aHaiu3a MUMEIOIUXCS
MaTepPHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIIEJACTBUN AESTEIHHOCTH;

KOODAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  peajbHOTO,
BUPTYAJILHOT'O 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHUS,

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BaTEeIbCKHE AeliCTBHUS:

BJIAJICTh HABBIKAMH YUE€OHO-HCCIIEIOBATEILCKON U MMPOCKTHOM JESITEIIbHOCTH,
HaBBIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS IPAKTUICCKUX 3a]1a4, IPUMCHCHHUIO
Pa3ITUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIb30BaTh PAa3UYHBIC BUBI JICSITEIBHOCTH 110 TMOJIYYEHUIO HOBOTO
3HAaHMSI, €T0 HWHTEPHpPETalNH, MPEeoOpa3OoBaHUI0 M TMPUMEHEHHIO B YUYEOHBIX
CUTYyaIUsIX, B TOM YHUCJIC TIPHU CO3JaHUH YICOHBIX M COITUATBHBIX TPOSKTOB;

(GbopMHpPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMHU U METO/IAMH,

CTaBUTh © (OPMYITUPOBATh COOCTBEHHBIC 3a7ayl B 00Opa30BaTEILHOM
NeSTEIbHOCTH 1 )KH3HECHHBIX CUTYAIIHSIX;

BBISIBIISATh NIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI I JIOKa3aTeIbCTBA
CBOMX YTBEP)KIICHHIA, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIICCTBIIATh IE€JICHATIPABICHHBIA MOWUCK TEPEHOCa CPEJCTB U CIOCOOOB
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

YMETh TEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO OOJAcCTU
YKU3HEICATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MpEIaraTb OPUTHHAIBHBIC MMOJIXOJbI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJTbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WHGOPMAIUH (TEKCTE YU4eOHOTO
MOoCOOHs, HAYYHO-TIOMYJISIPHON  JUTEpaType, OHOJOTHUECKHX CIIOBApSAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
uHGOPMAITUIO PAa3IMYHBIX BUJOB U (OPM TIPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTb;



(bOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOIbI MPU TOUCKE H
otOope Omosornyeckor MHGOpMAIMK, HEOOXOAUMON IS BBITIOJIHEHUS Y4EOHBIX
3ajay;

npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
ounosorndyeckor nHGopmaruu (CXemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBa TpH paboTe C
Ouonornyeckoil uMHPOpMaNMEW: TPUMEHSATh XUMHUYECKHE, (U3HUYECKUE W
MaTEeMaTUYECKUe 3HAKU W CUMBOJBI, (HOpPMYJbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3aUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBHAMM:

1) obmeHue:

OCYIICCTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM TUCKYCCHU TIO CYIIECTBY OOCYXmaeMol TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpeJiaraeMoi
3a/1ay, YYUTHIBATh UHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JPYTUX YYACTHHUKOB
JIMajora Uin JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlui,
YMETh CMATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBOKHUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI MPU PEIICHUN OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MIPH PEIICHUN yIeOHOM 3a1a9H;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;

NpPUHUMATh 1A COBMECTHOW  JCATENHHOCTH, OPraHW30BBIBATH |
KOOPJIMHUPOBATh JEUCTBUSA IO €€ JOCTHUXKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacupenensTh poiM ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIAaTh PE3yIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETrO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHJbl B
OOIIUIA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OIEHMBATh UAEU C TMO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B PAa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS MPOOJIEM U UX
peIIeHus B )KU3HCHHBIX U YIYCOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAaX IO OTHOLIEHUIO K >KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATH MMO3HABATEIbHYIO NIESITEIbHOCTh, BBISIBISATH
npoOeMbl, CTaBUTh U (HOPMYIHUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTENbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJTbHO  COCTaBJISITh IUIAH  PEIICHUS MpoOJIeMbl € Yy4€ToM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEITOYTCHHUI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEelLICHNE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYIAUIUU B
pa3HBIX 00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh  HABBIKAMU  TO3HABaTEIbHOM  peduiekcur Kak  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUA M MBICIHUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHUIKEHUIO;

MPUHUMATh MOTHBBI W apryMEHTbl JPYTMX NPU aHaIU3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

OPUHUMATh ceOsl, MIOHMMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3ULUU JPYTOro YeJOBEKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3yabTaTthl ocBoeHus mporpamMmbl COO 1o Ouoyioruyd Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A yueoHoro npeamera «buonorus»
Hay4yHbl€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUN IO OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa30BaHUI0 3HAHUM, BUIbI JAESITEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4EOHBIX CUTyalHUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallUsAX, CBSA3aHHBIX Cc Ouonorueid. B mporpamme mnpenmerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO TOJaM 00yUYEHHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTMU B CHCTEME HAyYHOTO
3HAHUSl ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa U HAYYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHUCKUX U
3apyOeKHbIX YyUYEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (DYHKIIMOHATBHON
TPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
XKU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BeUIECTB M IpeBpalleHUE
HHEPIrUM), TOMEOCTa3 (CaMOpPETyJIslMs), YPOBHEBAs OpraHU3allvs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTUYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JIOTMa MOJIEKYJSIpHOM Ouosoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOTO0OOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. V. BaBunosa), onpeaensartb rpaHuiibl
UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJaMU HAYYHOTO IMO3HAHMS B OMOJIOTUH: HAOJIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SIBICHMI, OpraHu3alus U IMPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHHUE MOIYYEHHBIX
pE3yNbTATOB, UCHOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOpPUHA U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJbI HA OCHOBAHUY MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE NPU3HAKNA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



IPOIECCOB: OOMEHA BEILECTB W MPEBpAIICHUS SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOT0 M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, HWHIUBUIYAIIbHOIO Ppa3BUTUSL  OpraHu3Mma
(oHTOTEHE3);

yMEHHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBICHEHHS] OMOJOTHYECKHX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbS
OKPYXKaIOIUX JII0eH, COOII0IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KaIOIIeH
OPUPOAHON cpesie, MOHUMAHUE HEOOXOJAMMOCTH HCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA UL PalMOHAIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpElIMBaHUe, CIETUICHHOE HacleIoBaHue, COCTaBISATh CXEMbI
MOHOTMOPHUIHOTO CKpPEIMBAaHUS JUIsl TpeIcKa3aHus HaclleIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHITH JIa0OpAaTOPHBIE M MPAKTHUECKHE padOThl, COONIOAATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OLEHMBATh M HHTEPHIPETHPOBATH HHGOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOBOM MH(OpMaLMU, HAyUYHO-TIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHUE acCIEKThl COBPEMEHHBIX HCCIEIOBAHMI B OHOJIOTHUH,
MEIUIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOLICHUS,
00001m1as 6MoJIOrHYecKyr0 UHGOPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

Ne

o/ HaumenoBaHue pa3jaeiio
. U TeM NMPOrpaMMbl

buonorus kak Hayka

JKuBble cucTeMBI U UX
OpraHu3aIus

XUMHAYECKHUH COCTaB U
CTPOCHHE KJICTKH

X(I/BHCI[@HTGJ’IBHOCTB KJICTKHU

PasmHosxenune u
WH]JIUBUYaJIbHOE Pa3BUTHE
OpraHu3MOB
HacaencrBeHHOCTS M

N3MCHYHUBOCTb OPraHu3MoOB

Cenexuus OpraHU3MOB.
OCHOBBI OMOTEXHOJIOTHHA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

KoanuecTBo 4acoB

Bcero

10

13

19

68

Kontpo
JIbHBIE
padoThbI

IIp.

padort

bl

17

DJIEKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHbIE

pecypcbl

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

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

bubnmnoreka [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292
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IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

Ne
n/n

10

11

12

13

14

Tema ypoka

buoinorus B cucreme HayK

MeToapl TO3HAHUS KUBOM
npupozsl. [IpakTrueckas padbota
Ne 1 «Mcnionp30BaHne pa3InyHbIX
METOJIOB TIPH U3yICHUN
OHOJOrHYECKUX 00BHEKTOBY

JKuBrle cUCTEMBI U UX CBOMCTBA.

YPOBHCBaH OopraHu3anus )XKUBbIX
CHUCTEM

Hcropust OTKpBITUS U U3YYEHUS
KiieTku. Knerounas teopust

Knerka kak OCJI0CTHAA JXKHUBas
cucreMma

CrtpoeHune 3yKapuoTHYECKOU
kieTku. JJaboparopnas padorta Ne 1
«M3yueHue cTpoeHUs KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuii 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OTHCAHUE»

XMMHYECKUH cOCTaB KJIETKU. Boga
Y MUHEPAJIBHBIE COJIA

benku. CoctaB u cTpoeHue 6eIKoB

CaoiicTBa, KaccuuKaius 1
¢byHKIMK O6eIKOB

®depMeHTHI — OHOJIOTHYECKHE
KaTaJIN3aTOopBl.

JlaGopatopHnas pabota Ne 2
«M3ydeHne kaTaIuTUIECKOU
aKTUBHOCTH (DepMEeHTOB (Ha
pUMepe aMIJIa3bl WIIA KaTalla3bl)»

Oprannyeckue BEIECTBA KIETKU
— YTIJIE€BOAbI

OpFaHI/I‘IeCKI/IC BCIICCTBA KIICTKHU
— JIMIIKUJbI

KoauuyecTBo 4acoB

Konrtp.

Bcero
padoThI

Ip.
padoThI

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/bHbIE
pecypchbl

bu6mmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

bu6mmorexa [IOK
https://m.edsoo.ru/863e6122

bubmuoreka [JOK
https://m.edso0.ru/863e6564

bu6mmoreka [JOK
https://m.edso00.ru/863e6e88

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0
https://m.eds00.ru/863e716¢

bu6mmoreka [JOK
https://m.edso00.ru/863e674e

bu6nmoreka [JOK
https://m.edso00.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6nmoreka [JOK
https://m.edso00.ru/863e6870
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Hykneunoseie kucnotsl. JJHK u
PHK.

Crpoenue u pynkuuu ATO.

MeTob1 CTPYKTYPHOM OHMOJIOTHH.
O0001enne, cuCTeMaTH3aLUI U
KOHTpPOJIb 3HAaHUU

OOMEH BELLECTB WK META00IU3M
dorocunres.

XeMOCHHTE3

Jlaboparopnas padota Ne 3
«CpaBHEHHE IPOLIECCOB
(boTOCHHTE3a U XEMOCUHTE3a»

DHepreTu4ecKuii 0OMeH.
AdpoOHBIE U aHadPOOHBIE
OpraHU3MBI

O0o001enue, cUCTeMaTH3aLUA U
KOHTPOJIb 3HAHHIA

JKu3HEeHHBIN IUKIT KIIETKH.
Jlenenue kiaeTku. MuTos.

Jlaboparopnas padota Ne 4
«Habmro1enre MUTO3a B KIIETKAxX
KOHYHKa KOpEIKa JyKa Ha
TOTOBBIX MHKpPOIIpEnapaTax»

Buocunres Oenka. Peakims
MaTpUYHOTO CHHTE3a

TpaHckpunuus — MaTpUYHBIN
cunte3 PHK

Tpancasus — Ouocunres Oenka

Hexnerounsie hopMBbl )KU3HA —
BUPYCHI

BI/IPYCHLIC 3a00/1eBaHUs YCJIOBCKaA,

JKHUBOTHBIX, paCTeHHf/'I

(I)OpMLI Pa3SMHOKCHUSA OpraHNu3MOB

Meiios

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

ttps://resh.edu.ru/subject/I
esson/3840/start/163096/

bu6nmnoreka [JOK
https://m.eds00.ru/863e766¢

bu6nmoreka [JOK
https://m.eds00.ru/863e7c98

bubmuoreka [JOK
https://m.edsoo.ru/863e7c98

bu6nmoreka [JOK
https://m.edsoo.ru/863e7aae

bubmuoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6nmoreka [JOK
https://m.eds00.ru/863e7dc4

bu6mmoreka [JOK
https://m.edso00.ru/863e796e

https://biology.ru/textbook/c
hapter8/section2/paragraph?2
/

bu6nmoreka [JOK
https://m.edso00.ru/863e796e

bu6nmoreka [JOK
https://m.edso0.ru/863e7540

bu6mmorexa [{OK
https://m.edsoo.ru/863e81b6
https://m.edso0o.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
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OObpazoBaHue 1 pa3BUTHE MOJOBBIX

33
k1eToK. OII0J0TBOPEHHE.
Jlaboparopuas pabora Ne 5

34 «/3yueHne CTpOECHUS MOTOBBIX

KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoreka ITOK https://m.edsoo.ru/863e6122

Cryaapuym https://studarium.ru/article/118

Poccuiickan anekTpoHHasa wkona https://resh.edu.ru/subject/5/
BupTyanbHaa obpa3oBaTtenbHana slabopaTtopun

http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=7&Itemid=10
2
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