


HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JUIS
OTpeJIeNIeHUs] MOAXOAOB K (OPMUPOBAHUIO COJEpKaHMUS Y4YEOHOro IpeaMeTa
«buonorus» cocraBwin: KoHuenryaiabHele TnonoxkeHus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, colepKaHHs, pe3yJlbTaToB OOydYeHUs U
TpeOOBaHU K YPOBHIO MOJATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LEIX U
MPUHIMIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETrO
obmero oOpa3oBanusi B Poccuiickoii dexneparuu, a Takke IOJOXKEHUS O
cnenuduke 6MoI0TUH, €€ 3HAUEHUH B NMO3HAHUU >KMBOU MPUPOBI U 0OECTIeUeHHUH
CYLIECTBOBAaHUS 4YesloBeYecKOro obimectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTIpeIeJIeHbl OCHOBHBIE (DYHKIIMU MTPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuosjoruu Ja€T NpeacTaBieHue o IensX, o0 oOmei
CTpaTeruu OOy4YeHUs, BOCHHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpenmera «buonorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pacopeaeiieHue Mo pas3jieaM ¢ TeMaM,
PEKOMEHIyEMYIO MOCJIEIOBATEIBbHOCTh M3YUYEHHsS] YUYEOHOr0o MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIbLHOTO
mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEHN 00y4aromIMXCS.

B nmnporpamMmMe 1o OHONOTMM TaKXe YUUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJjbTaTaM
oOydyeHHss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-MO3HABATEIbLHOU
JeSTENbHOCTH/YUeOHbIX JACUCTBUN O0O0YyYaIOIUXCS IO OCBOEHHUIO COJEPIKAHUS
OHOJOTHYECKOTO 00pa30BaHUS.

B mporpamme o ouonoruu (10-11 kxiaccel, 0a30BBIH YPOBEHB) peaii30BaH
NPUHIMI [PEEMCTBEHHOCTH B H3yY€HUU OHOJOruu, Onarojgaps 4yeMy B HeH
MPOCMATPUBAETCA HANpPABJICHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
bopMHpOBAaHMEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS, HEHHOCTHBIX
OpUEHTAIM{ JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTaBICHUI O 3J0POBOM
oOpa3e >XM3HM M OEpexHBIM OTHOIIEHHMEM K OKpY)Karolled NpupoaHON cpere.
[ToaTOMy Hapsiy ¢ M3yuyeHHEeM OOUIEOMOOTUYECKUX TEOPHil, a Takke 3HaHUU O
CTPOEHUU KUBBIX CUCTEM Pa3HOT'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTMM YAENEHO BHHUMAaHHE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEAHEBHOMN >KU3HM ISl pEUICHUS MPUKIIATHBIX 3a/1a4, B
TOM 4Hcliie: NpOo(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YENOBEKa, MEIMKO-
Tr€HEeTHYECKOIo KOHCYJIbTUPOBaHUA, 000CHOBaHUS HKOJIOTUYECKHU
1eJIeco00pa3HOro TOBEJEHUS B OKpYy)Kalolledl MpUpOJHOM cpene, aHaiau3a
BIIUSIHUS XO3SMCTBEHHOM JESITEIbHOCTU YEJIOBEKa HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIATHON HAMPABICHHOCTH
yueOHoro npeamera «buosorus» npoaMKTOBaHO HEOOXOJUMOCTBIO OOecreyeHUs



YCIIOBUH JIJIS PEIICHUS OJHOW W3 aKTyaJbHBIX 3aJ1ad IIKOJILHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeanosiaraeT (HOpMHUpOBaHHE Yy  OOyYaronIuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MCHCHHMSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buosnorus Ha ypoBHE CpeaHero ooOImero oOpa3oBaHHS 3aHUMAaeT BaKHOC
Mecto. OHa obOecrieunBaeT (GOpPMUPOBAHUE Y OOYYAIOUIMXCSA MPEACTABICHUU O
HAyYHOH KapTHUHE MHpA, PacIIUpseT W 000O0IIaeT 3HAHUSA O XUBOH mpupone, e
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPTraHM3aIllMd M JBOJIIOIUH, CO31TaET
yCIIOBUS  JUIS.  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOABI,  (OPMUPOBAHUS
(GYHKIMOHAIBHOW T'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30IacHOro ooOpasa
’KU3HHU, KOJOTHYECKOTO MBIIIICHHUS, IICHHOCTHOTO OTHOIICHUS K KHBOW TIPHPOJIC
1 YEIIOBEKY.

Bosbiioe 3HaueHre OMOJIOTHS UMEET TaKXKe JIJIsl PEIICHHS BOCITUTATEIIBHBIX H
pa3BHBAIONIMX  3aJad  CpeIHero  oOmero oOpa3oBaHMS,  COIUATU3AINAN
oOy4aromuxcs. M3ydenune Owojornu oOecredrBaeT YCIOBHS IS (hOPMHPOBAHHMS
WHTEJUICKTYadbHBIX, KOMMYHHKAITMOHHBIX W HH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIBTYpBI, CIOCOOCTBYET HMHTETPAIlMM OWOJIOTHYECKUX 3HAHUH C
MIPEICTABIICHUSMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHHSI O TMpEAHA3HAYCHUH YYEOHOrO MpeaMeTa
«buomorus» CcOCTaBWJIM OCHOBY JJIsi OIpEICJCHUS IIOJAXO0J0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJAEpXKaHUs, IMPEJACTaBICHHOr0O B TIPOrpaMme II0
OMOJIOTHH.

Ot6op coxmepxkaHusi ydeOHOTOo mpenMera «buosorus» Ha 0a30BOM YPOBHE
OCYIICCTBJIEH C TMO3WIUN KYyJbTYpOCOOOpPA3HOTO IOJX0Ja, B COOTBETCTBHH C
KOTOPhIM O00yYarImuecss TOJKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHUs OOMICH KyJIbTYphI, ONpEACIAIONINE aJeKBaTHOE IIOBEICHHE
YeJIoBeKa B OKpYXKalolel NMPHUPOJHON Cpeje, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HU U TPAKTUYECKOU nesITeNbHOCTH. Oco00oe MeCTO B ATOM CHUCTeME 3HAHUM
3aHMMAOT 3JIEMEHTBI COJIEPIKaHMS, KOTOPBIC CITy>KaT OCHOBOM Il (popMUpOBaHUS
MIPEACTABIICHUA O COBPEMCHHOH ©CTECTBCHHO-HAYYHOHW KapTHHE MHUpa |
IIEHHOCTHBIX ~ OPHCHTAlUSIX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'YMaHH3aIluu
OHOJOTHYECKOTO 00pa30BaHUS.

CTpyKTypUpOBaHHE COJCpXKaHUsA YYCOHOro MaTepuaja B NPOrpaMMme II0
OMOJIOTUU OCYIIECTBIICHO ¢ YYETOM TIPHOPUTETHOTO 3HAYCHUS 3HAHUH 00
OTJIUYHMTEIBHBIX OCOOCHHOCTSX JKUBOW NPHUPOJBI, 0 €€ YPOBHEBON OpraHM3aIiuu
ABOJIIOITMHU. B COOTBETCTBHHU C 3THM B CTPYKType y4eOHOTro npeamMera «bromorus»
BBIJICJICHBI CIICYIOIINE COACpKATEIbHbIC IMHNUN: «bHOoOrus Kak Hayka. MeToIbl
HAy4YHOTO TO3HaHUA», «KjeTka kak Ouoyiorudeckas cucrema», «OpraHu3M Kak



Ounonormueckas cucreMa», «CucreMa W MHOT0OOpa3we OpPraHHYeCKOTO MHUpPa»,
«DBOJIONUS YKUBOU MPUPOJBI», « IKOCUCTEMBI U TPUCYIITUE UM 3aKOHOMEPHOCTHUY.

[lenp w3yueHus: ydueOHOro mpemmera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHE  OOYyYaloNMMHCS 3HAHUSMH O  CTPYKTYypHO-(pyHKIIMOHAIBHOM
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO0 paHra © MNPUOOPETCHHE YMEHHM
WCTIONB30BaTh O3TH 3HAHMS ISl TPAMOTHBIX JEHCTBUI B OTHOIIEHWU OOBEKTOB
’KUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHne 1enu u3ydeHus yaeOHoro mpenMera «buomorus» Ha 6azoBoM
ypOBHE 00€CTIeunBaeTCs PEeIICHUEM CIIEAYIONINX 3aa4:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBI 3HAHHA O OWOJIOTHUYECKUX TEOPHUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTE3axX, MpaBUiIax, CIyKaluX OCHOBOMH
s (OpMHUPOBAHUS TPEICTABICHUH O €CTeCTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJ]aX HAay4YHOTO TO3HAHMS, CTPOSHUH, MHOTO00pa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HUCCIIENOBAHUAX B OMOJIOTHH,

dbopMupoBaHrue y OOYYarOIIMXCS TMO3HABATEIBHBIX, HMHTEIIEKTYAJIBHBIX W
TBOPYECKUX CIIOCOOHOCTEW B Mpollecce aHalM3a JAaHHBIX O MyTSX Pa3BUTHUS B
OMOJIOTMH HAyYHBIX B3TJISIIOB, MJIEH M TOAXOAOB K W3YYCHHIO KUBBIX CHCTEM
pa3HOTO YPOBHS OPraHU3AIINH;

CTaHOBJICHHE Yy OOydYarommxcsi oO0mmeld KyJbTypbl, (QYHKIHMOHAIHHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH M OIICHUBATDH SIBJICHHUS OKPYIKAIOIIETO
MHUpa KHUBOW TPUPOILI HAa OCHOBAaHWHM 3HAHWW W OIBITA, TOJYYEHHBIX TPHU
U3yYeHUU OMOJIOTHH;

dbopmupoBaHne y oOydalomuXxcs yMEHHHA WIUTFOCTPUPOBATh 3HAYCHHUE
OMOJIOTMUECKUX 3HAHWM B TPAKTHUYECKOW JEATEIHHOCTH YEIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOIOTHIA;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIOBEKOM JKHBOU
IPUPOJIBI, HEOOXOTUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOMIOIEHUS] dITHUECKUX
HOPM TIpY TIPOBEJICHUH OMOJIOTUYECKUX UCCIICTOBAHUM,

OCO3HAHUE IICHHOCTH OHWOJOTUYECKUX 3HAHWHA [UIsI TOBBIIMICHUS YpPOBHS
AKOJIOTUYECKON KYIBTYPHI, 1 (POPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHIS,

pUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HH JIJIS
OLICHKH TTOCJICJICTBUI CBOCH NIEATEIHHOCTH MO0 OTHOIIECHUIO K OKpY’KaloIIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COONIOJEHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero oOmiero oOpasoBanmsi «buomorus», u3zydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOsI3aTEIBHBIM YYEOHBIM IMPEAMETOM, BXOMSIIUM B
cocTaB peaMeTHoON obnacTu «EcTecTBeHHO-HAYYHBIE IPEAMETHIY.



Jyis m3ydeHust OMOJIOTMU Ha 0a30BOM YPOBHE CPEIHEr0 00Iero o0pa3oBaHusI
orBogutcs 68 ywacos: B 10 xmacce — 34 yaca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 gac B HezeJio).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKaMmu, ¢uiaocopuend, dSTUKOH, SCTETUKON U IPaBOM.
Pons Ouomoruu B (QopMHpOBaHWUU COBPEMEHHOW HAy4YHOW KapTHUHBI MUpa.
Cucrema OMOJIOTHYECKHUX HaAYK.

MeTobl MO3HAHUS KUBOW HPUPObI (HAOII0IEHUE, SIKCIIEPUMEHT, ONMCaHNUE,
u3MepeHue, kiaccuukanus, MOJCIUPOBaHUE, CTaTUCTUYECKas oO0paboTka
JAQHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. HapBuH, I'. Menaens, H. K. Konsos, /. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTOobl MO3HAHUS KUBOUM MPUPOIBI».

JlaGopaTopHblie M MPpaKTHYECKUE PA0OTHI:

[Mpaktuyeckas pabora Ne 1. «lcmonp3oBaHHWE pPa3IUYHBIX METOJOB TIPU
U3YYCHUH OUOJOTHYECKUX OOHEKTOBY.

Tema 2. )KuBble cucTeMbI H HX OPraHU3aLMS.

Xussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouomoruu. OTanuue
KHUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIbI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHH OpraHU3aIuu OUOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOreoIeHOTHYECKH IT), OMOChEPHBIN.

JleMoOHCTpAUK:

Tabnuibl 1 cxeMbl: «OCHOBHBIE MIPU3HAKU KUZHU», «YPOBHU OpraHU3allUU
JKUBOU IIPUPOIBI».

O6opynoBanue: moaeab Mojekynbl [JHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOEHUE KJIETKH.

XUMUYECKAN COCTAaB KJIETKU. XUMHYECKHE DSIIEMEHTBI: MaKpPOJIEMEHTHI,
MHKpPO3JIEMEHTHL. Boga 1 MUHEpaabHbIEe BELIECTBA.

OyHKUMM BOABI W MHHEpPAJbHBIX BemlecTB B kierke. [logaepkanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u cTpoeHue OenNKOB. AMHUHOKHCIOTHI — MOHOMEpHI OENKOB.
HezaMeHuMble U 3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYphl O€IKOBOH MoOJIeKyJbl (MepBHYHAs, BTOPUYHAs, TPETHYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeciikoB. buomorndeckue
(GyHKIMN OENKOB.

®depmenThl — Ouonoruueckue Kartanuzatopbl. CrpoeHue ¢depMeHra:
aKTUBHBIM 1IEHTp, cyoOcTpatHas crnenuduuHoctb. KodepmeHntsl. ButamuHsi.
OTnanunst GepMEHTOB OT HEOPTAHMYECKUX KaTaIN3aTOPOB.



VrieBoapl: MoHOocaxapunuel  (Toroko3a, pubo3a ©  Ae30Kcupu003a),
naucaxapunael  (caxaposa, JIaKTo3a) W IMOJIMCaxapuabl (Kpaxmall, TJIMKOTeH,
HeJUTI0II03a). bruonornueckne QyHKIUN YTIIeBOIOB.

Jlunugel:  Tpurnuuepunsl, ¢Gocomunuapl, crepounbl. ['mapoduIbHO-
runpogoOHble  cBoWcTBAa. buonormdeckue QyHkiuu aunugoB. CpaBHEHHE
YIJI€BOAOB, OCIKOB M JIMMUI0B KaK UICTOYHUKOB SHEPTHUH.

Hyxnennossie xucnotel: JHK wu PHK. Hykneornast — MoHOMEpSHI
HyKIeuHOBBIX KUCHOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkunu PHK.
Bunet PHK. AT®: ctpoenue u GyHKIUU.

[{utonorusa — Hayka o kjeTke. Knerounas Teopust — npumep B3auMOJEHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHHUs KIETKH.

Knerka kak wnemoctHas xuBag cucrema. OOmMe MNpU3HAKK —KIIETOK:
3aMKHYTasl HapykHas MemOpana, moiekyisl JIHK kak renernueckuid anmapar,
cUCTEMa CUHTe3a Oelika.

Tunel KJIETOK: »yKapHOTHYECKas M Mpokapuotudeckas. OcoOEHHOCTH
CTPOCHHSI MPOKapHOTHUEeCKON KieTku. Kiierounas creHka Oakrepuil. CTpoeHue
SYKApPUOTHYECKOM KJIETKHU. OCHOBHBIE OTJIUYMUS PACTUTEIBHOM, >KUBOTHOM U
rpuOHON KIICTKH.

[1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsI CTEHKA, NNIMKOKAIMKC, UX
dbyukuu. [Tnazmaruaeckas memOpana, eé cBoiictBa u pyHkiuu. [luromnasma u eé
opraousipl. OgHomemOpannbie opranouasl kietku: OIIC, anmmapar ['ombmxw,
In30coMBl. [lonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUH, TUIACTHUJBIL.
[Ipoucxoxaenne MuTOXOHApUH W mmactuna. Bunel mnactun. HememOpanHble
OpPraHoOUbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, LEHTPHUOIU, PECHUUKH,
KIyTUKU. QyHKIIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — perynstopHblii HeHTp KieTku. CTpoeHHe sapa: saepHas 000J0YKa,
KAapHOoIlIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunce, P. @panknun, K. M. bap.

Hunarpammel:  «PacnipeneneHre XHMHUYECKHMX JJIEMEHTOB B HEKHBOU
npupone», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOAE».

Tabmuupel u cxembl: «llepmoanueckass TabnHIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJIbI», «bruocunTe3 6eska», «CTpoeHre MOJEKyIbl Oeska,
«Ctpoenue epmenrta», «Hyknennossie kucnotel. JJHK», «CtpoeHune mMosekybl
AT®», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOM KIIETKHY,
«CTpoeHHME pACTUTENBHOW KIETKH», «CTpOEHHE NPOKAPHUOTHYECKON KIIETKHU,
«CTpoeHue sapa KIETKU», «YTIEBOAb», «JIMnuap.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OO0OpyAOBaHUE MJisi TMPOBEICHUS
HaOMIOJICHUI, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKpONpenaparbl pPaCcTUTEIbHBIX,
KUBOTHBIX M 0AKTEPUATBHBIX KIETOK.

JlabopaTopHble U MpaKTH4YecKHe PadoThI:

Jlabopatopuasi padota No 1. «M3ydeHme KaTanUTHUYECKOW AKTHBHOCTH
dbepMeHTOB (Ha IPUMEpPE aMHJIa3bl MJIM KaTaaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHWe CTpPOCHHS KJIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEepUi 1MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u HxX
OTHCaHUEe».

Tema 4. ’KuzneaesiTeJJbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa0oau3M. AccuMHIIAIUS (MJIaCTHUECKUN OOMEH) |
TUCCUMUIIAIMS  (SHEPreTHYeCKUl OoOMEH) — JBE CTOPOHBI €IWHOrO IIpollecca
MeTabonu3Ma. Pollb 3aKOHOB COXpaHEHUs BEIIECTB M HHEPTHMM B MOHUMAHUU
MeTabon3Ma.

Tunel oOMeHa BellecTB: aBTOTPOHbIN U rerepoTpodubiii. Poib GpepmeHTOB
B 0OMEHE BEIIeCTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3. CperoBass u TemHOBas (a3bl  ¢doTocuHTe3a. Peaknun
dotocunTesza. IpdexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JJISl KUZHH
Ha 3emuie. BiusiHue ycnmoBuid cpefbl Ha POTOCHHTE3 M CTIOCOOBI MOBBIIICHHS €TI0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUM.

XeMOoCHHTe3. XEeMOCHUHTE3UpYIolue OakTeprun. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emIe.

DHepreTuyeckuii oOMEH B KJeTke. PaciieruieHue BellecTB, BBIJCICHUE U
aKKyMYyJIUDOBaHHE OHHEPrMM B KJIETKE. OTambl DJHEPreTHUYecKOro oOMeHa.
['muxonu3. bpoxenue u ero Buuabl. KuciaopomgHoe oxkucieHUe, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbocdhopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro OOMEHa.

Peakuuu wmatpuuHoro cuHte3a. [‘enermueckas undopmarus u JHK.
Peanuzanusa reHetuyecko MH@OpMANMU B KIeTKe. ['eHEeTUYeCKud KOJ U €ro
cBoicTBa. Tpanckpumnuusi — matpuunblii cunte3 PHK. Tpancusiius — 6uocunTes
O6enka. Ortambl TpaHcusanuu. KomupoBanme amuHOKHCIOT. Pons pubGocom B
OonocuHTe3e Oemnka.

Hexkserounsie Gpopmbl Kku3HM — BUPYCHI. MicTopust oTkpbiTHs BupycoB (/1. U.
MBaHoBckuii). OCOOEGHHOCTH CTPOCHHS W JKH3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodaru. boiesHn pacTeHuil, >KUBOTHBIX U 4YEJIOBEKa, BHI3BIBACMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — Bo3oyaurens CIIU/a.
OOpartHast ~ TpaHCKpWMIlUs, peBepraza u  uHTerpaza. IlIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUM.

JleMOHCTpALUK:

[Toptpetsr: H. K. Kosbiios, /I. 1. UBanoBckuii, K. A. Tumupsizes.



Tabmunbl 1 cxembl: «Tumel nuTaHuga», «MeTtadonuzm», «MUTOXOHIPHUI?,
«HepreTudeckuit ooMen», «Xmoporact», «®Dortocuntes», «Ctpoenne JIHK»,
«Ctpoenue u pyHKIIMOHUpOBaHHUE TeHa», «CuHTE3 OenKka», « eHeTHUeCKUui KOoa»,
«Bupycei», «bakrepuodaru», «Ctpoenue u xu3HeHHbIN 1ukin Bupyca CIIN/la,
Oakrepuodara», «Permmkamms JTHK».

O6opynoBanue: moaenu-anmumkanun «Y asoenune JHK u Tpanckpumims»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaesb cTpykTypsl JJHK.

Tema 5. Pa3mHokeHUe M HHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

KreTounslii 1muKI, WIM JKU3HEHHBIM WK KiIeTkd. MHTepdaza u MUTOS.
[Ipouieccrl, mpotekaroniue B uHTepdasze. Perukarnus — peakimuss MaTPUYHOTO
cunteza J[HK. CrpoeHue xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHII.
JIuron THbIN " ramnjJaouIHbIN XPOMOCOMHEIE Ha0OPHL. XpomaTtuisl.
[{uTosIOrMYECKUE OCHOBBI PAa3MHOXKEHHS M HMHAUBHAYAIBHOTO  Pa3BUTHS
OpTraHU3MOB.

Henenue xietku — muto3. Craguum mutosa. IIpomeccel, nmpoucxoasmue Ha
Pa3HbBIX CTAAUIX MUTO3a. bHOJIOTHYECKUI CMBICIT MUTO34.

[Tporpammupyemasi ru0eib KJIETKU — aroITo3.

dopMBI pa3MHOXKEHHSI OPTaHU3MOB. Oecroyioe U 1mojioBoe. Buapl Gecrionoro
Pa3MHOXEHUSA. JEJICHUE HAaJABOE, IIOYKOBAHWE OJHO- W MHOTIOKJIETOYHBIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPTraHU3MOB, €r0 3HAYCHUE JIJI CEIECKIIUU.

[TosioBO€ pa3MHOXKEHUE, €r0 OTAUYHUS OT OE€CIIO0JIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, npoucxoasuMe Ha CTaausX Meio3a.
[loBenenne xpomocom B Menose. KpoccuHrosep. buomornueckuid CMmbICI H
3HAYCHHUE MEMo3a.

['ameTorene3 — mpoiiecc 00pa30BaHUS TMOJOBBIX KIETOK VY >KUBOTHBIX.
[TonoBbie Xene3pl: CEeMEHHUKH W SUYHUKH. OOpa3oBaHWE U Pa3BUTHE IOJOBBIX
KJIETOK — raMer (CrepMaTo30MJ, SHMIIEKICTKA) — CIIEPMATOI€HEe3 W OBOICHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ousioB. OI1010TBOpPEHUE.
[lapTenorenes.

WuauBuayanpHoe pasButHe  (OHTOreHe3). OMOPHOHAIBLHOC pPa3BHUTHE
(oMOpuoreHes). DTanbsl SMOPUOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX '
npoOjeHue, racTpyisius, opraHoreHes. [locTomMOpuoHanbHOE pa3BUTHE. THIIBI
OCTAIMOPHOHAJILHOTO PAa3BUTHSA. MPsAMOE, HeEmpsMoe (JTUYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHUE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pasButue pacrenuii. OHTOT€HE3 LBETKOBOTO PACTECHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHUS.

JdeMoHncTpanum:

Tabmunbel u cxembl: «®OpMbl PA3MHOKEHHS OpPraHu3MoB», «JIBoiiHOe
OIUIOJOTBOPEHUE Yy NIBETKOBBIX pacTeHUN», «BereraTuBHOE pa3MHOKECHHUE



pacteHuii», «Jlenmenne kineTku Oakrtepuii», «CTpOEHHE TIOJOBBIX KIETOK,
«Ctpoenue xpomocombl», «Knerounsiii mukn», «Permmukanus JHK», «Mwutos»,
«Menos», «IIpsmoe 1 HenpsiMOe pa3BUTHE», «['aMETOTeHE3 y MIIEKONUTAKOIMINX U
yenoBeka», «OCHOBHbBIE CTaJIUA OHTOTEHE3a».

Ob6opynoBanue: MUKPOCKOTI, MUKPOIIpENnapaThl «CriepMaTo30ubl
MJICKOTTUTAIOIIETO», «SNIEeKIeTKa MieKonuTaromero», «KapruoknHes B KIETKax
KOpEelIKa JyKa», MarHuTHas MOJENb-alIUIMKalus «JleneHne KIeTKH», MOJEIb
JHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlabopaTopHblie U NPaKTHYeCKHEe PA0OTHI:

JlaGopatopHast pabora Ne 3. «HaGmromenwe muTo3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOMpenapaTax».

Tema 6. HacjiencTBEHHOCTbh H H3MEHYMBOCTH OPraHU3MOB.

[IpenmeT u 3anaum renetuku. Mcropus pazButus reHeTuku. Posb nurosorun
U HSMOPHUOJIOTMM B CTAHOBJICHMM T€HETHUKH. BKiag poccuilckux U 3apyOesKHBIX
yu4€HBIX B pa3BUTHE TEHETUKUW. MeToAbl TeHETHKH (THOpHI0JIOTHUSCKUH,
IMUTOTCHETUYCCKUH, MOJICKYJISIPHO-TeHETHYeCKUi). (OCHOBHBIE TEHETHYCCKHE
noHsATUs. ['eHeTnyeckas CHMBOJIMKA, UCIIOJIb3YEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBiIeHHbIE . MeHuenem.
MonoruOpuaHoe CKpemuBaHue. 3aKOH eAUHOOOpa3usi THOPHIOB IEPBOTO
nokoJieHusi. IIpaBuwiio JAOMUHUpOBaHUS. 3aKOH pPACIICIUICHUS IPU3HAKOB.
I'unoresa ynctoTel ramet. [1oJIHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JlurubpuHoe  CKpelMBaHUE. 3aKOH  HE3aBUCHMOIO  HACJIeIOBaHUS
npu3zHakoB.  lluTtoreHeTnueckue  OCHOBBI  JAUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanusupymouiee ckpemnBanue. Mcnonb30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
JUISL OTIpEJIeSIeHUsI TeHOTUIIA OCOOU.

CuemieHHOoe  HaclienoBaHue mnpusHakoB. PabGora T. Moprana mno
CUECIUICHHOMY HacCJIeIOBaHUIO Te€HOB. HapylieHne cuersieHnss TeHOB B pe3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHe KapTHhl.

['eHeTnka nosia. XpOMOCOMHOE OIPENEICHUE 10Ja. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMOorameTHble W TeTeporaMmeTHble opranu3Mbl. HaciemoBanue
MIPU3HAKOB, CLEIUICHHBIX C MOJIOM.

N3MeHuYnBOCTh. BHIbl K3MEHUMBOCTH . HEHACJIEACTBEHHAS M HACJICICTBCHHAS.
Ponb cpeapl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpHUCTHKA
MOAUGUKAIMOHHON U3MEHUUBOCTH. BapualimoHHbIi psif ¥ BapuallMOHHAs KpUBasi.
Hopma peakuun npusHaka. KonmdyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKU U HUX
HOopMa peakiuu. CBocTBa MOAUGPUKAITMOHHON N3MEHYMBOCTH.

HacnenctBenHasi, WM TE€HOTHUNUYECKAs, W3MEHYUBOCThb. KomOMHaTHBHas
W3MEHYMBOCTh. Meilo3 ¥ TMOJOBOM Mponecc — OCHOBA KOMOMHATHUBHOM



M3MEHYUBOCTU. MyTallMOHHAasl U3MEHYUBOCTh. Knaccudukanus MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHBI MyTaluid. MyTareHHble (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSA0B B HacaeAcTBeHHOM n3MenunBocty H. M. BaBuioga.

BresinepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

['enetuka uenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METO/Abl T'€HETHKU
YeJJ0BeKa: T€HEAJIOTMYECKNU I, OJIM3HEOBBIM, [UTOT€HETUYECKUNH, OMOXUMHUUYECKUH,
MOJIEKYISPHO-T€HETHYECKHU. CoBpemeHHoe OTpeIeJICHHE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[1I[P-ananu3a. HacnenctBeHHble 3a00JieBaHUSI YEJIIOBEKA: TEHHBIE OOJIE3HH,
0OJIe3HU C HACIEJCTBEHHOM MPEAPACIONOKEHHOCTHIO, XPOMOCOMHbBIC OOJIE3HHU.
Comatnueckue © TeHepaTuBHble MyTanuud. CTBONOBBIE KIETKH. [IpuHIMIIBI
3I0pOBOTO 00pa3a >KU3HU, TUArHOCTUKH, TPOPUIAKTUKY U JICUCHUS] T€HETUUECKUX
0ose3Held. MenuKO-reHETUYECKOEe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIULIMHCKOU
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JI€BaHMI YeIOBEKa.

JleMoOHCTpPALIUK:

[Hoptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuupl W CXEMBEL. «MOHOTHOPHIHOE  CKpCIIMBAaHUE H  €TOo
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS M €ro IUTOT€HETHYeCcKas
OCHOBa»,  «3aKOH  YHCTOTHI  ramer»,  «J/lurubpugHoe  CKpelIMBaHUE»,
«lluTomornyeckue  OCHOBBI ~ JUTHOPUJIIHOTO  CKpeImuBaHUA»,  «Meio3»,
«B3zauMoieiicTBEe anjenbHBIX TEHOB», «['€HeTHuecKkne KapThl PaCcTEHUH,
JKUBOTHBIX U 4eJioBeKa», «I'eHeThka mnosa», «3aKOHOMEPHOCTHU HACIEIOBAHUA,
CUCIUICHHOTO C MoJioM», «KapuOTUIbl 4YeIoBEeKa U JKUBOTHBIX», «Bumbl
U3MEHYUBOCTH», «MoaudukaimonHass U3MEHYUBOCTh», «HacienoBanue pesyc-
dakTopa», «I'eHeTnKa rpymmn KpoBu», «MyTallMOHHASI U3BMEHUUBOCTHY.

OGopynoBaHue: MOJEIU-ANIIIUKAIMU «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Hemonnoe nmoMuHUpoBaHHE», «JlurubpumHoe ckpemmBaHue», «llepekpéct
XpOMOCOM», MHUKPOCKOII W MUKporpenapar «Jlpozodmina» (HOpMma, MyTaruu
(OpPMBI KPBUTBEEB U OKPACKH TeJia), Tepdapuii «['opox MmoceBHOM».

JlabopaTopHble H MpaKTH4ecKHe PA0OTHI:

JlabopatopHas pabora Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHUOPUIHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopnast pabora Ne 6. «M3yyeHue MoauduKaMOHHONW U3MEHYHNBOCTH,
MIOCTPOEHUE BAPUALIMOHHOTO Psijia U BApUALMOHHOU KPUBOMI».

Jlaboparopnas padora No 7. «Ananu3 myTanuil y Apo30(uibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue € aHaIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuusi Kak HayKa M HPOLIECC. 3aPOKIACHUE CEJCKUUH U JOMECTHUKALIMSL.
VYuyenne H. W. BaBwioBa 0 MLEHTpax TMPOUCXOXKACHUS U MHOIroo0pasus
KYJbTYpHBIX pacTeHuil. LIeHTpbl NpouCXOXKAEHUs AOMAIIHUX KUBOTHBIX. CopT,
1OpoJa, IITaMM.

CoBpeMeHHBIE METO/IbI CEJICKIIMH. MacCOBBIM U MHIUBUAYAJIBbHBIH OTOOPHI B
CeJIEKLIMM pacTeHUl U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOpOACTBEHHOE
ckpemmBaHue — WHOpuauHr. Yucras auHusA. CKpeuMBaHME YHUCTBHIX JIMHHM.
['erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas ruOpuamzanmuss U e€ ycrnexu. VICKycCTBEHHBI MyTareHes u
MIOJIyYEHUE TOJHUILUIOUAOB. JIOCTMKEHUS CENEKUMM pPACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpAaciib MPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. OTalbl
co3nanusa pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
nHxeHepus. KiletouHnble KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTCHUMN.
KioHupoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonornyeckue W 3TUYeckue  npodinembl. ['MO  —  reHeTHyecku
MOIU(PUITIPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpetsr: H. W. BaBuimos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel U cxembl: KapTa «lIeHTpBI TPOUCXOXKIECHUS W MHOT000paszus
KYJBTYPHBIX pacTeHui», «Ilopoasl qoMamHuX >KMBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuit», «Otnanéunas rudpuauzanus», «Padorsl akagemuka M. @. BanoBa»,
«Jlomummonausi», «OOBEKTbl OuOTEXHOJNOTHN», «KIleTouHblE KYyIbTYphl H
KJIOHHpOBaHue», «KKoHCTpynpoBaHue u nNepeHoc reHoB, XpOMOCOM.

O6opyaoBaHue: MYJISKU MJI010B M KOPHEMNIIOA0B TUKUX (OPM U KyJIbTYPHBIX
COPTOB pacTeHui, repdbapuit «CenbCKOX035HCTBEHHBIE PACTEHUI».

JlaGopaTropHble M MpaKTUYecKUue padoThl:

Okckypcusi «OCHOBHBIE METOJIBI M JOCTHXKEHHS CEJIEKIMH PACTCHUU |
’KMBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHH YO bepmy,
COPTOMCIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpHIO
arpOyHHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMLI 11O
BUOJIOTMN HA  BA30BOM  VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

Cornacho P®I'OC COO, ycraHaBiuMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalOlIMMHCS MPOrpaMM  CpeIHero obmiero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATbBI



B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMS INpeamera «bHomorus»
BBIJICJICHBI CJIEAYIONINE COCTABJIAIONINE. OCO3HAHUE OOYYaIOIIUMUCST POCCUUCKOMN
IrpaXAaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpENENCHUI0, HaIWM4Me MOTHBAIMM K OOydYeHHIO OHOJIOTHH,
I[eJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHUN JHMYHOCTH Ha OCHOBE
KIIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAJAMIMKA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IIPUCYIIUMHU CHUCTEME
Ouosioruueckoro oOpa3oBaHHUs, HaJW4YWE HKOJOTUYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTHU CTaBUThH IIEJU U CTPOUTH )KU3HECHHBIC TLJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «buosiorusa» IoCTUTraroTCs B
€AMHCTBE Y4YeOHOW U BOCHUTATENIbBHOW JEATEIbHOCTU B COOTBETCTBUHM C
TPaJIULIMOHHBIMUA POCCUUCKUMU COLMOKYJIBbTYPHBIMH, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B OOIIECTBE MpaBWJIaMH U HOpPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMIpollecCaM CaMOIO3HAHMS, CAMOBOCHHUTAHUSA U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW IMO3UMUWHM JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY U IPABOIOPAJIKY, YEJTOBEKY TPyJa U CTapUIEMY MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUs, OEpPENKHOTO OTHOIICHUS K KYJIbTYpHOMY HACJICAUIO H
TpaAuUUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickon denepauuu, npupoie u
OKPY’KaloIlIEeH Ccpelie.

JlugHOCTHBIE pE3yJIbTaThl OCBOEHHUSA YyueOHOro mpenMera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTpPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUCHTAIINI, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUU, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIHIMPEHHE KU3ZHEHHOTO
OMBITAa U OIbITA JEATEIBHOCTA B MPOLECCE PEATN3ALUN OCHOBHBIX HAIpPaBJICHUM
BOCIUTATEIIBHOMN JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON TO3UIIMU 00YUAIOMIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€Ha POCCUICKOTO 00IIECTBa;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U IPaBOIOPSIKA,;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YCOHBIX W IMO3HABATEIBHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh ~ OMpENENsaTh COOCTBEHHYIO TO3UIUI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOAECH C pa3HbIMU YOCKACHUSMU, KYIbTYPHBIMU IIEHHOCTAMH U
COLMAJIBHBIM TTOJIOKEHUEM;



TOTOBHOCTh K COTPYJAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
y4eOHBIX, [I03HABATEJIbHBIX W HCCIEAOBAaTEIbCKUX 3a/ad, YBaKUTEIBHOIO
OTHOLIEHUS K MHEHHIO ONIOHEHTOB MpPH OOCYXIEHUH CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS

c(OpPMUPOBAHHOCTH POCCUNCKOM I'PaKIaHCKOU UJEHTUYHOCTH,
MaTPUOTU3MaA, YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH NEPE]
PonuHol, ropmoctu 3a CBOM Kpail, cBOO PoauHy, CBOU S3BIK U KYJBTYpY,
IIPOIILJIOE ¥ HACTOSLIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHNE K MPUPOJHOMY HACIIEINIO U NaMATHUKAM MPUPOJIBI,
nocTHKeHusIM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBIIEHUE U
pa3BuUTHE OWOJIOTMM, TOHMMAHMS 3HAY€HUs OHWOJIOTMM B IO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O O0ILECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammre OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HAHHE JYXOBHBIX [IEHHOCTEW POCCUKMCKOTO HAPOJa,;

Cc(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO [TOBE/ICHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIE pPEIICHHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JTUYHOIO BKJIaJa B HOCTPOCHHUE YCTOMUYMUBOro OyaylIero;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJUTEISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO IIPUHATUSA LEHHOCTEH CEMEHHOW JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuy;

4) 3cTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOIO H
TEXHUYECKOr0 TBOPYECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIECHHUI;

IIOHUMAaHHE SMOLIMOHAIIBHOTO BO3IEUCTBUS JKUBOW PUPOABI U €€ LIEHHOCTH,

TOTOBHOCTh K CaMOBBIP@&KEHHMIO B Pa3HBbIX BHAAX MCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH Ka4€CTBA TBOPYECKOU JIMYHOCTH;

5) ¢u3uueckoro BocnuTaHus, GOpMHPOBAHHMS KYJIbTYPbI 310POBbSI U
IMOLHMOHATBHOIO 0JIAr ONOIy YU

NOHMMaHWEe W peanu3anus 370poBoro u 0e3omacHoro obpasza >KU3HH
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTHEHUYECKUX TMpaBuil U HOPM,
cOalaHCUPOBAHHBIA PEXHUM 3aHATUH W OTHbIXa, peryisipHas (Qusnyeckas
AKTHBHOCTB), OCpPEKHOT0, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBBIO;

NIOHUMAHWE LEHHOCTU IPaBWJ MHAUBHUAYAJIBHOIO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEJCHUS B CUTyalUsX, YIPOXKAIOLIUX 3/10POBBIO U KU3HHU JIIOJEH;



OCO3HAHUE IMOCJICJCTBUN M HENPHUATHS BPEIHBIX MPUBBIUCK (yHOTpeOICHHUS
aJIKOTOJIsI, HAPKOTHKOB, KYPCHHS);

6) Tpy10BOr0 BOCTIMTAHMA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIECHHOCTH MacTEPCTBA, TPYA0I00HUE;

TOTOBHOCTh K AKTHUBHOM JEATCIBHOCTH TEXHOJIOTHUYECKON M COIMAJILHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHS T TAKYIO €SI TEIbHOCTD;

WHTEpeC K paslIuyHbIM cepam mpodeccuoHaabHON AESTEILHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyayuied mNpopeccud U  PpeaTu30BbIBATH
COOCTBEHHBIE )KM3HCHHBIC TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CcamMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU,;

7) IKOJIOrHY€CKOT0 BOCIIUTAHHUSA:

HKOJIOTUYECKHU 11e71ecO000pa3HOe OTHOIIEHHUE K MPUPOJE KaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS,

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYJIbTYphl: NPHOOPETEHHUE OIbITa
IUIAHUPOBAHUSA TOCTYNKOB M OIEHKM UX BO3MOXHBIX MOCIEACTBUN AJid
OKPY’KAIOIEH CPEIbI;

OCO3HAHME TJIO0ANTBHOIO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTed uX
peuieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MPUOOpETacMble MPU H3YYCHUU OHOJOTHH
3HAHUS M YMEHUS TPH PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONONIB30BaHKEM  (COOJIOCHHE  MpaBWiI  TMOBEACHUS B IPUPOJIE,
HallpaBJICHHBIX HA COXpAaHEHUE pPABHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
9KOCHCTEM, OHOochephl);

AKTUBHOC HENPUATHE JEUCTBUM, NPUHOCAIIMX BpPEd  OKPYKAIOLIEH
MPUPOJIHOM cpejie, YMEHUE NPOTHO3UPOBATH HEOIATONPHUATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MIPEAOTBPAILIATH UX;

HaJM4YUE Pa3BUTOrO HKOJOTHUUECKOTO MBIILICHUS, SKOJIOTHYECKONU KYIbTYPHI,
OMbITa NEeATENbHOCTU HKOJIOTHYECKOI HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B MO3HABATEIbHOM, KOMMYHUKATHBHOM W COLHAJIBHOMN
MIPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOU AEATEIbHOCTU SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHMS

c(hOPMUPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH W OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JIMAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOW W YHUTATEIBCKOM KYJIBTYpbl KaK CpelICTBa
B3aUMOJICHCTBUS MEXKY JIIOJAbMU U NMO3HAHUS MUPA;

noHuMaHue creuupuku OMOJOTUM KaK HayKd, OCO3HaHHMs €€ pOoJid B
(GbOopMUPOBAaHUU PAMOHAIBHOTO HAYYHOIO MBIIUICHHS, CO3JaHUU IIEJOCTHOTO



MpeACTaBiIeHUsT 00 OKpYKalollleM MUpE KaK O €IMHCTBE MHPUPObI, YEJIOBEKa M
oOlecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peuIeHuU MpodieM
COXpaHEHHUs IPUPOJHOTO PABHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU ISl COBPEMEHHOMN LMBUIIU3ALNU:
oOecreyeHns: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JIaHWE TMEPCIEKTHUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX pemaTh pPECypcHble  NpOOJeMbl  pa3BUTHUS
YeJIOBEYEeCTBA, MOUCKA MyTel BBIXOJAa U3 TNIOOAIBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieueHUs  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO MPHUPOIHBIX pPecypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIapPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OHOJOTUYECKUX 3HAHUW B LEJAX
MOBBIIIEHUST OO KYyJbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOydaromuxcs, GopMupyemoit
MpU U3YYEHUU OUOJIOTHUH;

MOHUMAaHKHE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BAaTh IIOJy4YaeMble 3HAHUA JMJIS aHalu3a W
OOBSCHEHUS SIBIICHUIN OKPY>KalOLEro MUpPA U MPOUCXOASAIINX B HEM U3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAay4YHBIX (DAKTOB H
MMEIOIIUXCS JAHHBIX C LEJBIO MOTYYEHHUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOJNB30BaTh OWMOJIOTMYECKUE 3HAHUS IS
pelieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE IIEHHOCTU HAY4YHOU JeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOCKTHYIO U UCCIIEIOBATEIIBCKYIO JIESITEIIbHOCTh MHANBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEpPhIBHOMY  0Opa3oBaHUIO U
caM000Opa30BaHMI0, K aKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM IO OWUOJIOTUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MetanpeameTHbie pe3yiabTaThl OCBOEHHUSI yueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYuMble I (OPMHUPOBAHMS MHUPOBO33PEHUS OOYdYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEeXIpeaMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPa)Karolue
LEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeUU(UKYy METOJOB IO3HAHMS,
UCTIONIB3yEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPrus, sIBICHHE, Tpolecce,
cUCTeMa, Hay4yHBIM (akT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieIOBaHWe,  HAOJIOJICHUE,  M3MEPCHHME,  OKCICPUMEHT H  JPYTHUX),
YHUBEpCaJbHbIC y4eOHbIe jelcTBUsl (IMO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,
pETYJISTHBHEIE), oOecreynBaoIne dbopmMupoBanue (G yHKUIHOHATBHOM
IPAMOTHOCTU U  COLMAIIBHOM KOMIIETEHIIMM OOy4YalolUXCs, CIHOCOOHOCTD
oOy4aromumxcs UCII0JIb30BaTh OCBOEHHbIE MEXTUCIUTUINHAPHBIE,



MHUPOBO33PEHUYECKHUE 3HAHMS W  yHUBEpCajdbHbIC y4deOHbIC JICHCTBUA B
ITO3HABATEJIBHOM U COLIMATIbHOM MPAKTHUKE.

MertanpeaMeTHble PE3yJabTaThl OCBOEHUSI MPOrpaMMbl CPEIHEro OOIIeTo
00pa3zoBaHus JOJKHBI OTPAXKATh:

OBianenue YHUBEPCAJIbHBIMU Y4eOHbIMH NMO3HABATEJIbHBIMH
JeHCTBUSIMU:

1) 6a30BbIe JJOrHYECKHe IeHCTBHSA:

caMOCTOSITEIbHO  (OPMYJIHMpPOBAaTh M aKTyaJu3HpoOBaTh  IPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE,

MCIIOJIb30BAaTh NP OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBbIIIJICHUS
(aHanM3a, CUHTE3a, CPaBHEHUS, KilacCU(pUKAIINU, 0000IIEHNUs), pACKPhIBATH CMBICIT
OMOJIOTMYECKUX TMOHATHH (BBIACIATh MX XapaKTEPHbIC MPHU3HAKU, YCTaHABJIUBATH
CBSI3U C JAPYTUMU TIOHATHUSIMHU);

ONpENENISITh LENMu ACATCIBHOCTH, 3aJaBas HapaMeTpbl U KPUTEPHUU UX
JTOCTH>KEHHS, COOTHOCUTB PE3YJILTATHI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHUE TOHATHS 11 00BACHEHUS (DAKTOB U SIBIICHUI
YKUBOUW MPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXaAcHHS (MHIYKTUBHBIC, JCAYKTHBHBIC, IO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B paccMaTpUBACMBbIX
SBJICHUSAX, (POPMYJIMPOBATH BBIBOJIBI M 3aKTIOUCHHUS,

MPUMEHSTh CXE€MHO-MO/ICJIbHbIC cpelcTBa 1St MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILICHUM B M3ydyaeMbIX OMOJOTUUYECKUX OOBEKTaxX, a
TaKK€  MPOTUBOPEUMM  pa3sHOrO0  pOJa,  BBISIBICHHBIX B Pa3JIMYHbBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH penieHusi mpoOiieMbl ¢ YYETOM aHalv3a UMEIOLIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEeJISIM, OLICHUBATh PUCKU MOCJEICTBUMN AESITEIbHOCTH;

KOOPJAWHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSIX  PealbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIEN0BATENbCKHE TEHCTBHS:

BJIQJIETh HABBIKAMH y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOM JCSATEILHOCTH,
HaBBIKAMU  paspenieHus MpoOieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MMOUCKY METOJO0B PEIICHUS TPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOIO0B MTO3HAHUS,

WCIIOJIb30BATh PA3JIMYHbIC BHJbl JEATCIILHOCTH 110 TOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEpIpeTalnuy, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Yy4eOHBIX
CUTYaIUsX, B TOM YHCJIE MPU CO3IaHUU YUEOHBIX U COIIMATBHBIX MPOEKTOB,

dbopMupoBaTh HAYYHBIM TUM MBIILIICHUS, BIaJACTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOU€BBIMM MTOHITHUSIMHA U METOJAMU;



CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOMN
TS TENHbHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBIISITh NIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyalu3MpOBaTh 3ajavy,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOAWTh apTyMEHTHI IS JT0Ka3aTelIbCTBa
CBOMX YTBEPXKIIEHUH, 3a]1aBaTh MMapaMeTPbl U KPUTEPHUH PEIICHUS,

aHAJIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHUs 3a7a4yd  pPe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPECTEHHBIN OIIBIT;

OCYIIECTBJIATH IIeJICHANIPABICHHBIA TMOUCK IMEPeHOCa CPEICTB W CIOCOOOB
JercTBUS B TPOGECCUOHATIBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTHUYECKYIO OO0IacTH
KU3HENICATCTLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE WJCH, MpEJJIaraTh OPUTHHAIBHBIC MOAXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMyCKAIONINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmManmei:

OPUCHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(OpMaNuu (TeKcTe y4eOHOTOo
nocoOusi, HAYYHO-TIOMYJSPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBApAX W
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIU3UPOBAThH
HH(OPMAIIMIO PAa3IMYHBIX BUIOB U OPM IPEICTABICHUS, KPUTHICCKU OICHUBATh
e€ TOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

(GbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIC METOABI MPH MOUCKE U
orbope Ouonoruyeckoil uHboOpMaIuu, HEOOXOIUMON JIsl BBIMOJHEHUS YU4EeOHBIX
3azay;

NpUOOPETaTh OMBIT HCIONB30BAaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCTIOIB30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHMANbHYIO  (opMy  mpenacTaBiIeHUS
ounosornueckoit mHGOpManmu (CXeMbl, TpapUKH, AUArPaMMBbI, TaOJIUIbI, PUCYHKH
¥ JIpYToe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KAaueCTBE CpEICTBa Mpu padore ¢
Oouosormdeckoit MHGOpPMAIMEH: TPUMEHATh XUMHUYECKHEe, (HU3NYECKHEe W
MaTeMaTUYeCKUe 3HAKW M CUMBOJIBI, (OpMyJbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MNpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HaTJISATHOCTH;

BJIQJCTh  HABBIKAMHU  pACIIO3HABAaHUS M 3alIUThl  WHGOPMAIIWH,
nH(OPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH.

OgyajeHne yHUBEPCATbHBIMH KOMMYHUKATUBHBIMY 1€ CTBUSIMU .

1) odmenue:



OCYIIECTBJISITh KOMMYHHUKAIIUK BO BCeX cepax >KM3HHU, aKTUBHO Y4aCTBOBAaTh
B JIMAJIOTe WM JUCKYCCHHU TIO CYIIECTBY OOCY)KmIaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHUTEIIBHO BBIMOJHEHUS MpeasiaraeMoiu
3a/1aud, YYUTHIBATh MHTEPECHl U COINIACOBAHHOCTH MO3UILIMKM JIPYTHX YYaCTHUKOB
JMaiora Win JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpEJICTBAa OOIICHHUS, TMOHUMATh 3HAYCHHE
COLIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI,

BJIQJIETh PA3JIMYHBIMH CIIOCOOAMU OOIIEHUS W B3aUMOJICHCTBUS, MOHUMATh
HaMEpPEHUsI IPYTUX JIIOJACH, MPOSBIISITh YBAKUTEIIHHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyITHUpOBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO W JIOTUYHO M3JAraTh CBOIO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTb:

MOHUMATh U KCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHON M WHAUBUIYaTbHON
paboThI NpU pelIeHnr OUOJIOTHYECKOM MPo0JIeMbl, 00OCHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHCTBUS MIPH PEIICHUH yU4eOHOU 3a/1a4u;

BBIOWpAaTh TEMATUKy M METOJbI COBMECTHBIX NEHUCTBHUI C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)kI0T0 YieHa KOJJICKTUBA;

OpUHUMATh LM  COBMECTHOW  JIESITENbHOCTH, OPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEHCTBUS 1O €€ JOCTHMIKEHUIO: COCTaBJISITH ILJIaH JEHCTBUH,
pacrpeseNnsaTh pojau ¢ Y4ETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXJOr0 Y4YyaCTHHKAa KOMAaHIbI B
oOIIuii pe3yabTat Mo pa3padoTaHHBIM KPUTEPUSIM,

npejjiaraTb HOBBIE TIPOEKTHI, OIEHUBATh WAEU C TMO3UIMM HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B Pa3TUYHBIX
CUTYaIUsX, IPOSBIISITH TBOPUECTBO U BOOOpaKEeHHE, ObITh MHUIIMATUBHBIM.

OBiaeHne yHMBEPCAJbHBIMH PeryJIsiTHBHBIMHY 1€ iCTBUSMM :

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMUS JUIS BBISBIECHUS MpoOIeM H UX
pEIIeHHs] B )KU3HEHHBIX U yUEOHBIX CUTYaIUX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUW LIEJIEBbIE W CMBICIOBBIC
YCTAHOBKH B CBOMX JICMCTBUSX M IMOCTYIKaxX MO OTHOIICHHUIO K >KMBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JI0POBbIO OKPYXKAIOLIUX;

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTeIbHOM
JIEATEIIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTAaBJIATh IUJIAH PEIICHHS MpoOJieMbl C  YYETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOUYTCHHI;



JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

pACHIUPATH pAMKH Yy4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTth OTBETCTBEHHOCTH
3a penIeHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO K TMPOSBICHUIO INMHPOKOH SPYIUIHMA B
pa3HBIX OOJACTSIX 3HAHWH, MOCTOSHHO TIOBBIIATE CBOW 00Opa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OICHKY HOBBIM CHUTYAI[MsIM, BHOCHTH KOPPEKTHUBBI B JEATCIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BIAJeTh  HABBIKAMH  [O3HABATEIbHON  pediekcHMu Kak  OCO3HAHUS
COBEpIIIAEMbIX JICHCTBUH U MBICIUTEIBHBIX MPOIECCOB, WX PE3YJIbTaTOB U
OCHOBaHMH, HCIOIL30BaTh NPUEMBI pedIeKCUH IS OLCHKH CUTyallud, BhIOOpa
BEPHOI'O PEIICHHS;

yYMETh OIICHUBATh PHUCKH M CBOCBPEMEHHO MPUHHMATh PEHICHUS IO HX
CHU)KEHHUIO;

IPHHAMATh MOTHBBI W apPryMEHTBI [IPYTHX MPH AaHAIW3C pEe3yIbTaTOB
NeATEeIBHOCTH;

3) npuHsiTHE CeOsl M APYTUX:

IPUHUMAThH ceOs1, TOHUMAsi CBOM HEIOCTATKH U JOCTOWHCTBA,

IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TMPH aHAIU3e pPe3yIbTaToOB
NeSATeILHOCTH;

IPU3HABATH CBOE MTPABO U MPABO JAPYTHX HA OLIMOKH;

Pa3BHBATh CIIOCOOHOCTh IOHUMATh MUP C TIO3UIMH JAPYTOTO YEIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crienupuaeckue 1 yaeOHoro npeamera «buomorus»
Hay4HbI€ 3HAHUS, YMEHHS U CIOCOOBI JEHUCTBHI MO OCBOCHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS H
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYaIlHMsIX, a TaKKe B PEabHBIX
’KU3HEHHBIX CHUTYallUiX, CBSI3aHHBIX C Ouosorueil. B mporpamme mnpeameTHbIe
Pe3yIbTaTHI IPEACTABJICHBI IO roAaM 00yUYeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpenmera «buonorus» ¢ 10
Kjlacce T0JKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OUOJOTUM B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KAapTHHBI MHpa U HAyYHOIO MHPOBO33PEHHUS, O BKIAAE POCCUMCKUX U



3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHAIBHOMN
IPaMOTHOCTH YEJIOBEKA JJIs PEIICHUS )KM3HEHHBIX 33]1a4;

YMEHHUE paCKpbIBaTh COJAEP)KAHHE OMOJOTMYECKMX TEPMHHOB W IOHSATHM:
KM3Hb, KJETKa, OpraHu3M, Mera0onm3M (0OMeH BEIIEeCTB H IPEBpAIICHUE
DHEPruu), TOMeocTa3 (CaMOperyJIsius), ypOBHEBas OpraHU3aIMs XKUBBIX CHCTEM,
CaMOBOCTIpOM3BeieHUE (PENpPOMLYKIINs), HACIEJACTBEHHOCTh, N3MEHUYNBOCTh, POCT U
pa3BUTHE;

yMEHHUE W3Jlarath Owuosiorndyeckue Teopun (KJIEeTOYHas, XPOMOCOMHas,
MyTaI[MOHHAsl, LEHTpPaJbHAs JOrMa MOJICKYJIsIpHON Ouosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. U. BaBuiosa) u yuenus: (0 neHTpax MHOrooOpasusi u
MPOUCXOXKICHUST KyJIbTypHBIX pacTenuii H. V. BaBwuiioBa), onpenensiTh rpaHHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJETh METOJAMHU HAYYHOTO NMO3HAHUS B OMOJIOTMU: HAOIIOEHUE U
ONHMCAHHUE KUBBIX CUCTEM, MPOLECCOB W SBICHHM, OpraHU3alMs U NPOBEJCHUE
OMOJIOTMYECKOTO  SKCIEPUMEHTA,  BBIIBW)KEHHE  TUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEMBIMU BEIUYMHAMH, OOBSICHEHUE MOJYyYEHHBIX
pE3yJIbTaTOB, MCIOJb30BAHHBIX HAaYYHBIX IOHATUN, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHbBIC IIPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: 0OMeHa BEIECTB W MpEBpallICHHUs YHEPruu B KieTke, (GOTOCHUHTE3a,
IUTACTHYECKOTO0 W JHEPreTHYeckoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHHMS, PA3MHOKEHUS, WHAUBUAYAIbHOTO pa3BUTHA OpraHU3Ma
(onTOreHe3);

YMEHHE NPUMEHSTH IMOJTYUYEHHbIE 3HAHUSA Il OOBSCHEHUS OMOJIOrMYECKHUX
IIPOLIECCOB U SIBJIICHUH, ISl NIPUHATUSA NPAKTUUYECKUX PELICHUN B ITIOBCEIHEBHOMN
XKU3HU C LEJIpl0 oOecrieyeHHus O€30MacCHOCTH CBOEro 3/0pPOBbSl U 3[0POBbS
OKpYXaIOLIUX JIFOAEH, COOMI0AEHUSI HOPM IPAMOTHOTO MTOBEJEHUS B OKPY KaroIEen
OPUPOAHON Cpele, MOHMMAaHUE HEOOXOJMMOCTH HCIOJIB30BAHUS JTOCTHKEHHM
COBPEMEHHOMN ouonoruu " OMOTEXHOJIOTUI UIE  PALMOHAJIBHOIO
IPUPOAOIIOJIB30BAHUS;

YMEHHME peuiaTh J3JEMEHTapHble TE€HETHMYECKHE 3aJayd Ha MOHO- H
OUTHOPUIHOE CKpELIMBAaHUE, CLEIUIEHHOE HaclIeJOBaHUE, COCTAaBJISITh CXEMBI
MOHOTHOPHJIHOTO CKPELIMBAaHUs JUIsl MPECKA3aHUsl HACIENOBAaHUS MPU3HAKOB Yy
OpraHU3MOB,

yYMEHHE BBIMIOJIHATH JA0OpaTOpHbIE W MPAKTUUYECKHE padoThl, COONIOAATH
npaBuiia npu padoTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KpUTUYECKH OLICHHBaTh M HUHTEPHPETUPOBATh HH(OpMAIHIO
OMOJIOTUYECKOTO COAEpKaHUs, BKIIOUYAIOIIYI0 TICEBJOHAYYHBbIE 3HAaHUS U3
Pa3IMYHBIX KCTOYHUKOB (CpEICTBa MAacCOBOM MH(pOpMAIMH, HAYYHO-TIOMYIISIPHBIE



MaTepUaibl), STUYECKHE aCMEKThl COBPEMCHHBIX HCCIICJIOBAaHHNA B OHOJIOTHH,
MeJIMLIUHE, OMOTEXHOJIOTUH;

YMEHHE CO03JaBaTb COOCTBEHHbIE IHUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001as Onosiornueckyro WH(pOpMAIKI0 U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
WCITOJIh30BaTh OHATUHHBIN armapat OWOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No | HaumeHoBanme KouaunyecTBo 4yacoB DJIeKTPOHHBbIE
(uudposbie)
n/ | pa3iesoB H TeM Becer | Kontpoabn | IlpakrTuueck
oOpa3oBaTe/ibHbIE
I MporpaMMbl 0 ble padoThI ue padoThbl
pecypchbl
EHONOMIS KAK bu6nmmoreka [{OK
2 0.5 https://m.edsoo.ru/7f41c
Hayka 292
K bu6moreka [IOK
HNBBIC CUCTCMBbI
1 https://m.edsoo.ru/7f41c
" ux opraHmauI/m 292
XumMuueckui butimoreka [JOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIIETKHA 292
JKusnenesaTeabHO bubmaorexa HOK
6 https://m.edsoo.ru/7f41c
CTh KJIETKH
292
PasMHOXeHUE 1
HH MBIy HOE bu6moreka [IOK
Y 5 1 https://m.edsoo.ru/7f41c
pa3BHUTHE 992
Opra’Hvu3MoB -
HacnencrBennoct bu6moreka [IOK
b ¥ U3BMEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c
Opra’Hu3MoB 292
Cenexnus
bubimoreka [JOK
OpraHu3MOB.
3 https://m.edsoo.ru/7f41c
OCHOBBI
292
OHMOTEXHOJIOTUH
bubmmoreka [IOK
Pe3epBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
34 0 4
YACOBIIO
I[TPOI'PAMME



https://m.edsoo.ru/7f41c
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https://m.edsoo.ru/7f41c
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IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
Ne KouunyecTBo 4acoB 1 DJIeKTPOHHbIE
ara
Kounrpoar | IIpakTHuec uudposwie
Tema ypoka Bce H3Y4YeH
n/ HbIe KHe s o0pazoBaTe/IbHbIE
0
n ' padoThI padoThI pecypceel
bu6mmoreka [IOK
B https://m.eds00.ru/86
HOJIOTHS B
1 1 3e6122
CHCTEME HayK https://m.eds00.ru/86
3e632a
MeTtoapl
MTO3HAHUS
JKHBOH
TIPUPOJIBI.
IIpakTueckas
aGota Ne 1 bu6nmoreka [JOK
2 pI/I R 1 0.5 https://m.edso0.ru/86
«Mcnonb3oBan 366122
He pa3IuIHbIX
METOJIOB TIPH
W3y4YeHUHN
OMOJIOTHYECKHU
X 00BEKTOB»
buonoruuecku
bubmuoreka [JOK
€ CHCTEMBI,
3 DOLCCCLL I HX 1 https://m.edso0.ru/86
port 366564
U3y4eHUe
XUMHUYECKUH
COCTaB KJIETKH. bubmoreka [JOK
4 Bona n 1 https://m.edso0.ru/86
MHHEpPAIbHBIE 3e674e
COJIH
benku. CocraB bubmoreka [JOK
5 U CTPOCHHE 1 https://m.edso0.ru/86
0EJIKOB 3e6hb72
depMeHTHI —
OMOJIOTHYECKHU
e
bubmuoreka [JOK
KaTaau3aTophl.
6 Ta6obaTonHAS 1 0.5 https://m.edso0.ru/86
patop 3e6h72
pabora Ne 1
«3yuenue
KaTaJIUTHYECKO



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
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1 aKTUBHOCTH
¢depmenToB (Ha
npumepe
aMHJIa3bl HITH

KaTaa3bl)»
v bu6mmoreka [JOK
TJICBOIBI.
7 T https://m.edso0.ru/86
3e6870
HyKienHOBbIe bu6mmoreka [{OK
8 CrcroTEL ATD https://m.edso0.ru/86
3e6d5c
Hcropus n
METOIbI
— bubnmorexa [JOK
9 CTOTKIL https://m.edso0.ru/86
3e6e88
Knerounas
Teopus
Knerka xak
10 LIEJTOCTHAS
JKUBas CHCTEMA
Ctpoenue
YKaAPHOTHYECK
O KJIETKH.
JlaGoparopnas
pabota Ne 2
«3yuenne
CTpocHusA bu6moreka [IOK
KJIETOK https://m.eds00.ru/86
11 pacTeHui, 0.5 3e6ff0
JKUBOTHBIX, https://m.edso0.ru/86
rpuboB 1 3e716¢c
OakTepuit moj
MHKPOCKOTIOM
Ha FTOTOBBIX
MHUKpOIpenapa
Tax U UX
OIHCaHUE»
OOmeH bu6mmoreka [{OK
12 BEIIICCTB HJIN https://m.eds00.ru/86
MeTa00IN3M 3e766¢
bubmuoreka [JOK
doTocuHTE3.
13 X eMOCHITES https://m.edso0.ru/86
3e7c98
14 OHepreTuyeck buomiorexa LIOK

https://m.edso0.ru/86
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uit 00MeH 3e7aae
JKuzHeHHbIN
IIUKJT KJICTKH.
Jlenenue
KJICTKH.
MuTos.
JlabopaTtopHas
pabota Ne 3 bubmmorexa [JOK
15 «Habmonenue 0.5 https://m.edso0.ru/86
MHTO3a B 3e7dc4
KJIETKaX
KOHYHKaA
KOpeIlKa JTyKa
Ha TOTOBBIX
MUKpoOIIpenapa
Tax»
buocuntes
Oelka. bu6nunoreka [IOK
16 Peaknus https://m.edso0.ru/86
MaTpUYHOTO 3e796e
CHHTE3a
Tpancnsums — Bu6morexa LIOK
17 OMoCHHTE3 https://m.eds00.ru/86
Oenka 3e796e
Hexknerounsie bu6mmoreka [IOK
18 (GOpMBI JKHU3HU https://m.edso0.ru/86
— BUPYCHI 3e7540
bubmuoreka [JOK
DopMmsbl https://m.edso0.ru/86
19 Pa3MHOKEHMS 3e81h6
OpraHu3MOB https://m.edso0.ru/86
3ed3le
bubmoteka [{OK
20 Meiio3 https://m.edso0.ru/86
3erfda
OO0pa3oBanue
U pa3BUTHE
MOJIOBBIX
KJICTOK.
OnooTBopeH bu6moreka [{OK
21 e 0.5 https://m.edso0.ru/86
' 3e81b6
JlaGoparopnas
paborta Ne 4
«3yuenune

CTPOCHUS



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
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MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoOIIpenapa
Tax»

22

NunuBuayansH
0€ pa3BUTHE
OpraHu3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e8436

23

I'emetnka —
HayKa o
HACJICICTBEHHO
CTU U
N3MEHYHNBOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/86
3e86f2

24

3aKOHOMEPHOC
TH
HACIICJOBAHUS
MPU3HAKOB.
MonorubpuH
oe
CKpCIIUBAHHE

bu6nuoreka [JOK
https://m.edsoo.ru/86
3e8878

25

JurubpumHnoe
CKpCIIMBAHHUE.
3aKoH
HE3aBUCUMOT'O
HaCJIe0BaHUs
MIPU3HAKOB

bu6mmoreka [{OK
https://m.edsoo.ru/86
3e89a4

26

CueneHHOE
HACJICJOBaHUE
MPU3HAKOB.
JlaGopatopHas
pabota Ne 5
«3yuenue
pe3yibTaToB
MOHOTHOPHIHO
ro u
JTUTUOPUIHOTO
CKPCIIMBAHUS
y 1p0o30dHITEI
Ha TOTOBBIX
MUKpOIIpenapa
Tax»

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/86
3e8c60

27

I'eneTuka
rmoJja.
Hacnenosanue

bubmuoteka [JOK
https://m.edsoo.ru/86
3e8c60



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86

MPU3HAKOB,
CLIETUIEHHBIX C
HOJIOM

28

N3menunBOCTH

Henacnencrse
HHas
W3MEHYUBOCTb.
JlaGoparopnas
pabota Ne 6.
N3yyenue

MO IU(DUKAITIO
HHOU
U3MEHYUBOCTH,
MOCTPOEHUE
BapUALIUOHHOT
o psanamu
BapUaIlMOHHOU
KpUBON»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/86
3e8efe

29

Hacnenctsenn
ast
U3MEHUYUBOCTD.
JlaGoparopnas
pabota No 7.
«AHann3
MyTanui y
po30(HIIBI HA
TOTOBBIX
MHKpOIpenapa
Tax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e8efe

30

I'eneruka
yeJIoBeKa

bu6nuorexa [JOK
https://m.edso0.ru/86
3e8d78

31

Pe3epBHbIit
YPOK.
O06001IEeHNE IO
TEME
«HacnencTeen
HOCTb U
H3MEHYHMBOCTD
OpraHU3MOB»

32

Cenexuus Kak
HayKa
mporecc

bubmuoreka [JOK
https://m.edsoo.ru/86
3e9214



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86

MeTtonabl u
JOCTHIKCHHS bu6nunoreka [JOK
33 CeIeKINHU 1 https://m.edso0.ru/86
pacTeHuil u 3e9214
JKHBOTHBIX
buotexnomoru bubmmoteka [JOK
34 s KaK OTpacilb 1 https://m.edso0.ru/86
MPOU3BOJICTBA 3e9336
OBIIEE
KOJIMYECTBO 34
YACOB IIO

I[TPOTPAMME



https://m.edsoo.ru/86
https://m.edsoo.ru/86

YYEBHO-METOJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus: 10-i knacc: 0a30BBIN ypOBeHb: YueOHHUK, 5 kinacc/ [Taceunuk B. B.,
Cymatoxun C. B., I'anontok 3.T"., [IIBenoB I'.I'.; mox pen [Taceunuka B. B.,
AKI_II/IOHepHOC O6H.[€CTBO «HSII&TCJILCTBO «HpOCBCHleHI/Ie»
METOJINYECKHUE MATEPUAJIBI J1JIA YUUTEJIA

[Taceunuk B.B. Metoauueckoe nocodbue k npeIMeTHON JUHUM ' JIMHUS KU3HU"
buonorus 10-11 xnacc (JIuneiinsiii kypc), M: [Ipocsemenune, 2023
HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

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

https://resh.edu.ru

https://externat.foxford.ru/

https://interneturok.ru/

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru

https://fipi.ru/

https://myschool.edu.ru/

bubnuoTeka mudpoBoro oopasosareabHOro kouteHta myschool.edu.ru
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bank 3amanwmii instrao.ru

EcrecTBeHHOHAayYHAs TPaMOTHOCTH INStrao.ru

Cdepywm prof-sferum.ru

BuptyansHas oOpazoBartesbHas dadoparopus http://www.virtulab.net
Wurepuer ypok https://interneturok.ru/

S uny Ha ypok 6uonoruu http://bio.1september.ru/urok/
CoBpemennsie ypoku ouomnoruu http://biology-online.ru/
HNudopmamoHHO-CTIpaBOYHEIN pecypc mo ouonoruu http://www.cellbiol.ru/
buronornyeckuii coBapb on-naiH http://www.bioword.narod.ru/
JlpeBHUE uckomaeMble sxuBoTHBIC http://biodat.ru/

buonornyeckuii katamor http://www.ancientbeasts.ru/

3oomorus mis yuutens http://www .5zaklepok.ru/

Ouiukonenus guopsl U dayns http://faunaflora.ru/39/
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