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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHH TEOPETHUECKYI0 OCHOBY JUISL OIPENEIICHUS
NOAXO0J0B K (opMHupoBaHUIO cojepxaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3yabTaToB O0y4YeHHS U TPeOOBAaHMN K YPOBHIO MOJTOTOBKH BBIIYCKHHMKOB, MOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero odbpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OUoIorumy,
e 3HAUYCHUWU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHUS YEIOBEYECKOIO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil crparerun 00y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOydYaromMXcsi cpeacTBamMu ydyeOHoro mnpeamera «buomorus»,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHyEMYIO MOCJIEI0BAaTEIIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaroOINXCS.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB Y4eOHO-I103HABATEIbHON JIEATEIbHOCTH/yU4eOHbIX NEUCTBUN 00YyUarOINXCs MO
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo 6umonorun (10—11 xmaccel, 6a30BbI ypOBEHb) peaqn30BaH MPUHIUII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojormw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHMS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAaHUH O CTPOCHMHU KHUBBIX CUCTEM Pa3HOT'O paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOIYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalolleld MPUPOIHON cpese,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHH K MPHUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCTeYeHUs YCIOBUM Ui peleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYEeCKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHre y OOYyYarOIUXCs CHOCOOHOCTH AMAaNTHUPOBATHCS K W3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, e€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHM3alMl W OHBOJIIOLMU, CO3/MaéT YCJIOBUS JUIS: IO3HAHUS 3aKOHOB >KUBOHM MPUPOIBI,
¢dopMupoBanusg (YyHKIUMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOW MPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMN oOydJarommxcs. M3yuenue



Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX W MH(MOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY [UIsl ONpENENCHHUS IMOAXOI0B K OTOOpy U
CTPYKTYPHUPOBAHMIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 10 OMOJIOTUH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYarOIIHEcs JOJKHbBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00€e MECTO B 3TOM CHUCTEME 3HAHMUA
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHME COJIEpKaHMs ydyeOHOrO Marepuajga B IporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO npeaMera «BHONOTHs» BBIIEICHBI CICAYIONINE COACpPKATEIbHbIC JIMHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucreMa,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH».

[lenp m3ywenust yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00y4JalOIUMHUCSA 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3ITUYHBIX )KU3HEHHBIX MTPOOIIEM.

B conepxanue nporpaMmbl 6Hecensl membl, U3y4YeHNE KOTOPHIX MO3BOJIUT 00yYaroIUMCs
OCBOUTBH MPOTPAMMYy C D3JIEMEHTaMH Y2ay0ieHH020 ypoeHA. YKa3aHHbIE TEMbl IPONUCAHbBI
KyYpCUBOM B IIporpaMme M Jal0T BO3MOXHOCTb YYAIIUMCS OOROJIHUMEIbHO20 U3YUEHUA
npeomema.

Hoctmwkenne 1enu M3ydeHus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYyYarIIUMHCS CHCTEMbl 3HAHUW O OHONOTHYECKUX TEOpUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW Misi (OpMHUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOAaxX HAy4YHOIro ITO3HAHUS,
CTPOCHHH, MHOTOO0OpPa3suu M OCOOCHHOCTSIX >XHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3AIIWH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYarOIIMXCS TMMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyUEHHUIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpPTaHHU3AINH;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI HA
OCHOBAHWU 3HAHHWH U OMBITA, MMOJTYYECHHBIX MTPU U3YICHUH OMOJIOTHH;

dbopMupoBaHue y OOydYaromIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUW B MPAKTUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;



BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KHUBOW MPUPOJBI,
HE00XOIMMOCTH OEpEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJIsl TOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHWN W YMEHHUH B TIOBCEAHEBHOM >KHM3HU JUIS OLECHKH
NOCJIEACTBUM CBOEH NEATENbHOCTH 10 OTHOIIEHUIO K OKpYXarouled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucteme cpennero obuiero oopazoBanus «buonorus», nzydaemast Ha 6a30BOM ypOBHE,
SBIISICTCA O0SI3aTENbHBIM yUEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JaCTH
«EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

Jns u3yyenusi Ouosorun Ha 0a30BOM YPOBHE CPeTHEro oOIiero o0pa3oBaHus OTBOJUTCS
67 yacos. CornacHo yuebnomy miany CII «I'umuazust Ne 8», npeamer «buonorus» Ha 6a30BoM
YPOBHE TOJHOCTBIO M3y4aercss oOywarommumucs B 10 kiacce B KoJM4ecTBe 2X 4YacoB B
HeJesI0.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMU, TEXHUUECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMmHu, (uiocodueid, 3THUKOW, I3CTETHKONM u TpaBoM. Ponb Ouomoruu B
(GOopMHUPOBAHUM COBPEMEHHOM Hay4HOH KapTUHBI MUpa. 3Hauenue OUOIO2UU 8 NPAKMUYECKOLL
O0esamenbHOCmu  yenogeka: MeOuyure, CenbCKOM XO3AUCmee, HNPOMbIUIEHHOCMU, O0XpaHe
npupoosi. CucreMa ONOIOTHYECKUX HAYK.

MeTto/1bl TO3HAHUS KUBOM NMPHUPOABI (HA0JI0IeHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEpPEHHE,
KJIacCU(pUKals, MOJICIUPOBaHKE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: « MeTo bl TO3HAHUS )KUBOW IPUPOJIBDY.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IUYHBIX METOJOB MPU H3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus Ouosnoruu. OTaudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MTPUPO/IBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHH OpraHM3aluU OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MOMYJISLHOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOC(EPHBII.

JleMoHCTpanum:

Tabmuubl u cxembl: «OCHOBHBIE NPU3HAKU KHU3HH», «YPOBHM OpraHM3alldu >KUBOM
PUPOBIY.

O6opynoBanue: moaens Mosekysbl JTHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH.

XUMHUYECKUH ~ COCTaB  KIETKH.  XMMHMYECKHE  DJIEMEHTBL:  MaKpOXJIEMEHTHI,
MHUKpPO3JIEMEHTBI. Bola 1 MUHEpaJIbHBIE BEILECTBA.



OYHKIMM BOJABl W MHUHEpPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
OasaHca.

benku. CocraB u ctpoeHue 0enKoB. AMMHOKHUCIOTEI — MOHOMEpBI OenkoB. HezameHnumele
U 3aMEHHUMble AMHMHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruveckue GpyHKIMM OSITKOB.

@epmeHTHl — OHoiOruyeckne karaiam3atopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM ILIEHTD,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Butamunbl. Otianuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIU3aTOPOB.

YrieBoabl: MOHOCaxapu bl (TIOKO3a, prubo3a U 1e30Kcuprod03a), qucaxapuibl (caxaposa,
JIAKTO3a) W TMOJIMCAXapubl (KpaxMmall, TJIIMKOTeH, IeJUTioNo3a). buomornueckue QyHKIuH
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochonunuabl, crepouabl. [ 'uapodribHO-TUAPODHOOHBIC
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YTIIEBOIOB, OCIKOB M JIUIHIOB KaK
HCTOYHUKOB DHEPTHUH.

Hyxnennosbie kucnotsl: JJTHK u PHK. Hykiieotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHCIOT.

Ipunyun komniemenmapnocmu. Ilpasuno Yapeagpga. Crpoenne u pynkuuu [JHK. Ctpoenue u
¢bynxun PHK. Buast PHK. AT®: crpoenue u GyHKIHH.

[Mutonoruss — Hayka o KkieTke. Mcmopua omxpeimusa xiemxu. Pabomer P. I'yka, A.
Jlesenecyka. Knerounas teopuss — TpuUMep B3aUMOACUCTBUS HIeH W (PaKTOB B HAyYHOM
NO3HAHWUU. METO/bI N3yUeHHs! KIETKH . MUKPOCKONUS, Xpomamozpadus, d1eKkmpogopes, memoo
MeueHblX amomos, oughghepenyuanvroe yeHmpugyeuposauue, Kyibmueuposanue Kiemox.

Knetka kak nenoctHas xuBasi cuctema. OOmiye nMpu3Haky KIETOK: 3aMKHYTasi Hapy>KHas
MeMmOpaHa, monekyibl JIHK kak renernueckuii anmapar, cucteMa CUHTe3a Oenka.

Tunsl KIETOK: 3yKapHoTHYecKass M IpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckol knetku. Kiierounas creHka Oaktepuil. Ocobennocmu — cmpoeHus
eemepompouoil u asmompoguoi npokapuomudeckux kiemox. CTpOCHHE 3YKapUOTUYECKOM
kJeTKA. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHkuuu. LluromazMa u e€ OpraHoOMBL
OnnomeMOpannbie opraHouasl knetku: OIIC, ammapat [ompmku, nu3ocombl. Bakyonu
pacmumenvuvix Kiemok. Knemounwiii cox. Typeop. 11oi1yaBTOHOMHBIE OpPraHOWIBI KIJIETKH:
MUTOXOHJIpHH, TulacTuAbl. IIpoucxoxaeHne MHUTOXOHAPUA M IUIaCTUA. Buasl miuacTum.
HememOpanHbie OpraHouibl KJIETKH: PUOOCOMBI, KJIETOUHBIM IIEHTp, IIEHTPUOIHU, PECHUYKH,
KryTuku. OyHKIIUU OpraHOMI0B KJIETKU. BritoueHus.

Anpo — perynaropHslil neHTp KiaeTku. CTpoeHue siipa: aaepHas o00ji0ouka, KapHoria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcropT BelIecTB B KIETKE: naccusHuvlil (Oughghyzus, obnecuénnas oughghysus),
AKMueHbvlll  (Nep8UYHbLILL U  BMOPUYHBLIL aKmugHwlli mpancnopm). Tlonynponuyaemocms
Membpanvl. Paboma Hamputi-kanueeo2o Hacoca. IOHOOYUMO3: NUHOYUMO3, Pa2oyumos.
Ixzoyumos. Knemounas cmenka

JleMoHCTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHie XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEY,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJBI», «brnocunTes Genka», «Ctpoenne Monekyisl Oenka», «CtpoeHue GpepmMeHTa,
«Hyxneunossie kuciotsl. JJHK», «Ctpoenne monekyiasl ATD», «Ctpoenune 3ykapruoTHYECKON
KJIeTKN», «CTpoeHue MXUBOTHOM KiIeTKn», «CTpOoeHHe pacTUTENIbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUUYECKON KIIETKN», «CTpOEHUE s1pa KIETKU», « Y TIEBOABDY, «JIunuasn.

OO0opyoBaHHe: CBETOBOW MHUKPOCKOI, OOOPYIOBAHWE MIJIs TPOBEACHHUS HAOIIOJICHUM,
U3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTEepHaIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Jlaboparopuass pabotra Ne 1. «/3ydeHHe KaTaTMUTHYECKON aKTUBHOCTH (DEPMEHTOB (HA
IIpUMeEpe aMHJIa3bl WK KaTaaasbl)».

JlaGopaTopuass pa6ota Ne 2. «M3yueHue cTpoeHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMHCAHUEY.

Tema 4. 7Ku3HeaesiTeIbHOCTH KJIETKH.

Ob6men BemecTB, Wik MeTabomu3M. AccuMmwianus (MIacTUYeckuid  oOMeH) U
JTUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEIIECTB U YHEPTUU B TOHUMAHUHU METa0OIU3MA.

Tunel oOMEHa BEMIECTB: aBTOTPOQHBIA U reTepoTpodHbId. Ponbk ¢epMeHTOB B 0OMEHE
BELIECTB U [IPEBPALICHUH SHEPTUHU B KIIETKE.

®orocunre3. CBeroBas u TeMHOBass (a3el ¢dotocuHTe3a. Peakiuu (doTocuHTe3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A A KHU3HU Ha 3emie. BriusHue ycnoBuit
cpelibl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIINEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HMU Ha
3emute.

OHepreruyeckuii oOMeH B  KkieTke. PaciieruieHume  BEIIECTB, BbLIEICHHE U
AaKKyMYJINpOBaHHE SHEPTUU B KJIETKE. DTarlbl 3Heprernyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okucieHue, WIM  KIeTOYHOE JAbIxaHue. OKUCIUTEIbHOE
dochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa.

Peakium marpuuyHoro cuHre3a. [eHernueckas unpopmaums u JHK. Peanumzanus
TFeHeTUYecKOol MHpopMaluu B KieTke. ['eHeTnueckuil Kog U ero CBOMCTBa. TpaHCKpUNLIUS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Ponk pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl ku3HM — BUpycbl. Hcropust oTkpbiTus Bupyco (. W.
NBanoBckuit). OcOOEHHOCTH CTPOSHUS M KU3HEHHOTO IMKJIa BUPYCcoB. bakrepuodaru. bonesnn
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepuITa 4emoBeKa
(BUY) — Bo3Oyaurtens CIIMJla. OOpaTHas TpaHCKpHILHKS, peBepTaza M HMHTErpasa.
[TpoduakTuka pacpocTpaHeHUs! BUPYCHBIX 3a00JIeBaHUIA.

Buoungpopmamura: unmeepayust u anaiuz bonvuux maccusog («bigdatay) cmpyxkmyphoix
buonoeuueckux OauHvlx. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /. . UBanosckuit, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunbl  mutanus», «Metabomusm»,  «MUTOXOHIAPUS,
«OHepreTuueckuil oomen», «Xnopomiaact», «Dortocunres», «Crpoenne IHK», «Crpoenue u
¢yHKUMOHMpOBaHUE TeHa», «CuHre3 Oenka», «l'eHeTnueckuit kom», «Bupyce,



«baktepuodarn», «Ctpoenune u ku3HeHHBIA 1wk Bupyca CIIM/la, Oakrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
oenkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1uKi, WM KU3HEHHBIA LMK KieTku. MHTepdaza m mumtos. Ilpoueccsl,
npoTekawmue B uHTepdaze. [lpecunmemuyeckuii (NOCMMUMOMUYECKUL), CUHMEMUYECKUll U

HOCMCUHMEeMUYecKUll (npemMumomuyeckutl) nepuoovl unmepgazvl. Pernmkanus — peaxius
marpuuydoro cuHte3a JHK. Ctpoenue xpomocom. XpoMOCOMHBIH HAa0Op — KapUOTHIIL.
JMIuionAHbIA M TalyIoOuIHBIA XpOMOCOMHBIE HAaOOphl. XpoMaTuabl. LluToisoruuyeckre OCHOBBI
Pa3MHOKEHHUS U NHJMBHU1yaJIbHOTO Pa3BUTUS OPraHU3MOB.

Henenne wnetkn — muto3. Cramuu murtosa. llponecchl, mpoucxonsiyde Ha pasHbIX
cTagusaX MUTo3a. brojiornaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe U MoJioBoe. Buabl  Oecmonoro
Pa3MHOXXCHHUS: JICJICHUE HAJBOE, TOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BETre€TaTUBHOE pa3MHOXKEeHUE. VICKyCCTBEHHOE KJIOHMPOBAaHHWE OPTaHU3MOB, €0 3HAYCHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiios. Craguu meios3a. [lporeccsl, mpoucxopsmnie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [looBBIe *kKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30up,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsIus,
OpraHoreHes3. 3ak1aoKka Op2aHo8 u MKaueu U3 3apooblulesblX TUCMKO8. Bzaumuoe enusHue
yacmetl passusaowe2ocs 3apooviuia  (dImbpuonanvras unoykyus). llocTomMOprOHATBHOE
pa3Butue. TUIBI MOCTOIMOPUOHAIBHOTO Pa3BUTHUS: MPSMOE, HEMpsMoe (JTMUYMHOYHOE). BriusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuit. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOSHUE CEMEHHU, CTaINU
paszsurus. [ amemogum u cnopogpum. Metioz 6 ocusnennom yuxne pacmenuu. Obpazosanue
cnop 6 mnpoyecce metioza. Iamemoeenes y pacmenui. Onnodomeopenue U passumue
PpAacmumenbHulX 0peaHu3mos. /[eolinoe onio0omeopenue y Yy8emro8ulxX pacmeHull.

JdemoHcTpanuu:

Tabmump! u cxembl: «DoOpMbI pa3MHOKEHUS OPTaHU3MOBY, «J[BOMHOE OTUIOOTBOPEHHUE Y
LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHUE pacTeHui», «JlereHne KiIeTku
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIeTOUHBIN UK,
«Pemmukanus JJHK», «Murtos», «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOTIUTAIOIIUX U YeNoBeKay, « OCHOBHbIE CTaJJUN OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOI, MUKpompenaparsl «CrepMaTo30HIbl MIIEKOMUTAIONIET0Y,
«Sineknerka miekonutarouiero», «KapuokuHes B KIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl:



JlaGopaTtopnas pabora Ne 3. «HabOmroneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

Jlabopatopuast pabora Ne 4. «M3ydeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Posib OHUTONOrMM U
AMOPHUOJIOTUY B CTAHOBJICHUH I'€HETUKU. BKIIam poCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONIOTUYECKUIl, HUTOTeHETHUYECKUN, MOJIEeKYIIpHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUYECKUE MOHATHS. [ oMono2uuHble XPOMOCOMbI, alllleNibHble
2eHbl, ANbMEePHAMUEHbIE NPUSHAKY, OOMUHAHMHLIL U DPeyecCUHblll NPU3HAK, 20MO3U20md,
2emepo3ucoma, YUCMAs JAUHUA, 2uOpuosl, ceromun, genomun. ['eHeTHUECKass CUMBOIIUKA,
UCIIOJIb3yEeMasl B CXE€MaxX CKpEIMBaHUN.

3aKOHOMEPHOCTU  HAcCJEeAOBaHWS  INPU3HAKOB, YycTaHoBIeHHble [.  MeHaenem.
MonoruOpuaHoe cKpenBanue. 3aKoH equHo00pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a umcrtorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENIOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHHS. AHATU3UPYIONIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHATU3UPYIOMIETO CKPEIIMBAHMS IJIsl ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHnue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJe10BaHUI0 TeHoB. HapyieHue clernieHys TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 1oJia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble oOpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

I'enomun kax yenocmuas cucmema. Muookcecmeennviil anienusm.

N3menunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIICICTBEHHAS M HAcCJIeACTBeHHas. Posb cpesbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
BapuannonHssiii psg u BapuannoHHas kpuBad. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, winM TreHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYHBOCTb.
Meiio3 u TmONIOBOM Tmporecc — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalMoHHas
M3MEHYUBOCTh. Kiaccudukamus MyTanuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYHHBI MyTaluii. MyTtareHHbie (aKTOPhl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHOU
m3menunBocty H. . BaBumnosa.

BuesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYJISIPHO-
reHetudeckuii. CoOBpeMEHHOE OIpEACICHHEe TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momoilpio [I1[P-ananusza. HacnenctBennsie 3a0oneBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroiioKeHHOCTHIO,
XpoMocoMHBIE Oosie3HH. ComaThdeckue H TeHepaTuBHbIE MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuntIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, MTPODHUIAKTHKA U JICYCHUS TEHETUYECKUX
Oone3neil. MeanKO-TeHETHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpanmuu:



[Toptpetsr: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUS] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurubpuanoe ckpeumBanue», «lL{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3aumoaeincTerie amielbHbIX T'€HOBY, «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIUICHHOTO C TOJIOMY,
«Kapuotunsl uyenoBeka H IKUBOTHBIX», «Bunel wu3MenunBoctu», «MonudukannonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: MoAeTU-aNIUIMKaUUU «MoHOoruOpuaHoe ckpemBanue», «Hemonnoe
JOMHHHUpOBaHHe», «Jlurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, myranuu (Gopmbl KpbUTEEB U OKPACKU Teja), repdapuit
«I"0pOoX OCEBHOW».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yibTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

Jlaboparopuas padota Ne 6. «M3yueHne MOAMPUKATUOHHON U3MEHYMBOCTH, TIOCTPOSCHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

Jlaboparopuas pabora Ne 7. «AnHamu3 wmyranuii y JApo3ouibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTiaeckast padorta Ne 2. «CocTaBiieHUE U aHAIH3 POJAOCIOBHBIX YSIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknusi Kak Hayka U Ipouecc. 3apoKJIeHUe CeleKUUH U JoMecTtukanus. Yuenue H. U.
BaBunoBa 0 1EHTpax MNPOUCXOXKIACHUS WU MHOro00pa3us KyJIbTYpHBIX pacTeHui. L[eHTpbl
MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM. 3aKOH 20MOLOSUYECKUX PSAO08 8
Hacnedcmeennou usmenuueocmu H. M. Basunosa, e2o 3nauenue 015 cenekyuoHHou pabomui.

CoBpeMeHHbBIE METOJbI CelIeKIIMU. MaccoBbIif U WHIAMBUAYATbHBIA OTOOPHI B CENEKIIUU
pacteHuii u kuBOTHBIX. OlIeHKa dKCcTephepa. BIN3KOpPOACTBEHHOE CKpEIUBaHUE — MHOPHUIMHT.
Uucrtass nuuug. CkpeumBaHue YHUCTHIX JHHUN. [ereposuc, wium rubpuaHas cuia.
HepoactBennoe ckpemmBanue — ayTOpuaunr. OtnanénHas rubpuamuzanus U e€ yCrexw.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4Y€HUE TMOJIUIUIOWI0B. JIOCTHIKEHMsI CENEeKUUU PaCTEeHUM,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoorus kak oTpaciib Ipou3BoACTBa. OObeKmubl, UCHONb3YeEMblE 8 OUOMEXHOIOCUU,
— KJIemoyHvie U mMKAHesble KYIbMypbl, MUKPOOP2AHU3MbL, UX Xapakmepucmuxa. 1 eHHas
WHXXeHepus. DTanbl co3nanus pekomOouHantHoi JIHK u Tpancrennbix opranusmoB. Knetounas
uHxeHepusi.  Knerounele  KydabTypbl.  MHKpOKJIOHANIbHOE  Pa3MHOKEHHE  PACTEHUM.
KionupoBanue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHUCTBEHHBIX OpPraHu3MoB. Kpuobawnku.
Comamuueckas eubpuouzayus u comamuyeckuli dmopuozeres. IKOJIOTMUECKUe M ITHYECKHE
npo6sieMbl. [MO — reneTudecky MOAU(PUITMPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmumpl u cxembl: kKapTa «lleHTpBI TPOMCXOXKICHHS W MHOT000pasvs KYJIbTYPHBIX
pacteHuit», «llopoabl ToOMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Paborel akagemuka M. @. HWsanoBay, «[lomummounus», «OOBEKTHI



O6uoTtexHomorun», «Knerounele KylbTypbl M KJIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MYJSDKU IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03SICTBEHHBIE PACTSHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHIKEHUS CEJIEKLMU PACTEeHMM M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHIMIO, MJIEMEHHYIO ()epMy, COPTOHMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035IMCTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

Tema 8. DBo1lOHOHHAA OHOJIOTHA.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHH. BiusiHUE 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CuperenbcTBa HBOMIOLMM. IlameoHTOIOrMUYECKUE: IOCIEI0BATEIbHOCTh OSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoHble (opMbl. bruoreorpaduueckue: cxoiacTBo
u paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJCTBA M PAa3IMyusi SMOPHOHOB Pa3sHBIX BHUIOB IO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJOTUYHbIC, PYIUMEHTApHbIE OpIaHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpennocbulkM BO3HUKHOBEHHUS JapBUHU3MA.
JIBIOKymime Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECypCcoB, HeompenenéHHas HW3MEHUYMBOCTb, OOprOa 3a CyIlIEeCTBOBaHHE,
€CTECTBEHHBINA OTOOD).

Cunreruueckas teopus 3oy (CTD) u e€ 0oCHOBHbBIE MOJI0KEHUS.

Muxkpossomronus. [lomymnsauus kak eauHUnA Buaa U 3Boitonuu. Cospemennvie memoobl
OYEHKU 2eHemUu4ecKko2o pasHooopasus u cmpykmypvl nonyiayuu. Hsmenenue eenoghonoa
NONYAAYUU KAK 2TIEMEHMAPHOE I80TI0YUOHHOE S6TIEHUe.

JBuxyume cunbl ((akTopbl) 3BOJIOLMU BUJIOB B Mpupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHAs W3MEHYMBOCTh. [lomynsuuoHHBIE BOJHBI M Jpeid reHoB. Opgexm
ocnosamens. dpghexm 6ymuvinounoco copaviuika. 1301511 1 MUTPALHSL.

EctectBeHHbII 0TOOp — HampaBisitomuii gaxtop 3BojoUUU. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHM3MOB KakK pe3ysbTaT dBoitoluu. [Ipumepsl npucnocoOneHuit
y OpraHuzMoB. ApomMopdo3bl U HIuOATanTauuu. [Ipumepvl npucnocobieHull y opeanuzmos:
Mopgonocuueckue, usuonocuveckue, oOuoxumuueckue, nosedenueckue. OmMHOCUMENbHOCTb
NPUCNOCoOIeHHOCIU OP2AHUZMOG

Bun u BumooOpaszoBanue. Kpurtepum Bupa. OcHOBHbBIE (QOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkposomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMOoCTh 3BOTIOIHH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas paadaius.
JdemoHcTpanmuu:

IToptpetsr: K. JIunnen, K. b. Jlamapk, YU. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuios.

Tabmuubl u cxembl: «Pa3BuTue opraHmdeckoro mupa Ha 3emie», «3apOobIIIn
MIO3BOHOYHBIX KMBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbOBl 3a CyIIECTBOBAHUEY,



«EctectBennbiii  otb0op», «MHOTOOOpaswe CoOpTOB pacTeHui», «MHOroobpasue Mopos
JKUBOTHBIX», «ITomynsiumy, «MyTauuoHHas MU3MEHYUBOCTD, «ApoMopho3bD»,
«Mnnoananramuny, «OO0mas aereHepanus», «JBIOKymme Cwibl 3Bororuny, «Kapra-cxema
mapuipyrta nytemectBus Y. Jlapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

OO6opyoBaHME: KOJIICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, KoJutekuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HAIpPAaBIICHUS IBOJIOLUNY, 00bEMHAs MoJieb « CTpOSHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koiekuus «®DopMbl COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTCHMI», MOJeb amumkanus «llepekpéct XxpoMocom», BIIaKHBIE Npenaparsl
«Pa3Butne HacekoMoro», «Pa3zBuTme mnATYImIKM», MHKporpenapar «Jlpozoduiay (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJIa).

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOJIIOTUUECKOMY KPUTEPUION.

Jlaboparoprass pabora Ne 2. «OmmcaHue TPUCIIOCOOJICHHOCTH OpraHm3sMa © ¢
OTHOCHUTEJIBHOT'O XapaKTEPa».

Tema 9. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
JKU3HU Ha 3emiie: abUOreHe3 U naHcnepMmust. [ unomesa noCmMosHHO20 Camo3apOHCOEHUsT HCUSHU
u eé onposepocenue onvimamu PD. Peou, JI. Cnannanyanmu, JI. Ilacmepa. Xumudeckas
9BOMIONMSA.  AOHOTEHHBIH  CHHTE3  OpPraHUYECKUX  BEIIECTB M3  HEOPraHUYECKUX.
DKCcrnepuMEHTaJIbHOE MOATBEPKICHNE XUMUYECKON IBoounu. Koayepsamnas eunomesa A. U.
Onapuna, eunomesa nepsuunozo oyavona . Xonoeiina. HauanbHbie 3Tanbl OMOIOTHYECKOM
sBomtonuu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE
nporokneTku. IlepBele kneTkn m ux sBomonusa. PopMHpoBaHME OCHOBHBIX TPYMI KHBBIX
OpraHU3MOB.

Pazeutne xu3Hum Ha 3emie mnmo dpaM W nepuoaaMm. Karapxei. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepuoabl: KeMOpPUICKHM, OpIOBUKCKUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zolickas 3pa u €€ nepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHuCcTUKa KJIMMaTa M Te0JIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl 3BOIIOLUU
pPACTUTENBHOIO M XUBOTHOIO MHpa. ApomMopdo3bl y pacTeHH U >XKUBOTHBIX. IlosBieHwue,
paciBeT U BHIMUPAHUE TPy )KUBBIX OPTraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak oTpa)keHue 3BoJifolnd. OCHOBHBIE CHCTEMAaTUYECKUE
TPyl OPraHU3MOB.

OBonronusl 4elnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuThe npencTaBlIeHHH O
MIPOUCXOXKICHUN YesloBeKa. MeToibl M3ydeHus: anTpornorene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHE YeTTOBEKa.

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH TPyla, MBIIICHHE,
peub.

OcHOBHbBIE CTagUU M BETBU HBOJIIOLMM YEJIOBEKAa: aBCTPATIONMUTEKH, YeloBeK yMenblid,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbid.  Haxonku
UCKOIIaeMBbIX OCTaTKOB, BPEeMs CYILIECTBOBAaHHUS, 00JaCTh pacnpoCTpaHeHUsl, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.



Deonoyuss cogpemenno2o uenoseka. Ecmecmeennviii omoOop 6 NORYIAYUAX HeNlo8eKd.
Mymayuonnwiii npoyecc u noaumopgusm. Ilonynayuonnvie 60nubl, Opelih 2enos, muecpayus u
«Ihpexm ocnosamensy 6 NONYIAYUAX COBPEMEHHO20 UeN08eKd.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOIEoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUalbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
OpUCIOCOOICHHOCTH TPEACTABUTENCH UENIOBEYECKUX pac K YCIOBHUAM CYIIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunel 1 cxembl: «Bo3nukHOBeHNEe CONHEYHON CHCTEMBD», «Pa3BUTHE OPraHHYECKOTO
mupay, «PactutenbHas kieTtka», <« KuBoTHas kieTka», «llpokapuoTruueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay, «CpaBHEHHE aHATOMUYECKHX YepT CTPOCHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOIO 4YeloBeKa», «/[peBHeiimme monm», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTON», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsku «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTpPaJONMUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpebdiia), TeOXpOHOJIOTrHIecKas Ta0JnIa,
KoJuTeKIUs «DOpMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTECHHUI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[TpakTiueckast padota Ne 1. «M3y4yeHne nCKOMaeMbIX OCTATKOB PACTEHHUH U KHUBOTHBIX B
KOJUIEKLIHSAX).

OKcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeuecKuil Mmy3en).

Tema 10. OpranusmMsl 1 OKpYyKaouias cpeaa.

Okojorusi Kak Hayka. 3agadyd M pas3fesibl dKOJOrMH. MeToabl 3KOJOTrHYeCKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHU3MOB:  BOJHAs,  HAa3eMHO-BO3JyIIHas, IOYBEHHAs,
BHyTpUOpraHU3MeHHas. Qu3uko-xumuueckue o0cobeHHocmu cped O0OUMAHUS OP2AHUIMOS8.
IIpucnocobnenus opeanuszmos K HCU3HU 8 pasHblX cpeoax.

Oxonorundeckue (akropsl. Kinaccudukamus skogoruyeckux (PakTopoB: aOMOTHUECKHUE,
OMoTHYeCKUEe W aHTpoINoreHHele. JlelicTBue 3konorndeckux (akTopoB Ha opraHu3Mbl. Ooujue
3aKoHOMepHOCcmu Oelicmeusi sKono2udeckux gaxkmopos. Ilpasuno munumyma (K. Ilnpenens,
1O. Jlubux). Tonepanmuocms. I6pubUOHmMHbBIE U CMEHOOUOHMHBIE OPAHUIMDL.

AlGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BJIaKHOCTb. DOTONEpUOAU3M.
[TpucnocoOieHns: OpraHu3MoOB K JAEHCTBUIO aOMOTHUYECKUX (PAKTOpOB. buonornueckue pUTMBL.
Bnewnue u enympennue pummovi. Cymounvie u 2oouunsvie pummbl. IlIpucnocobrennocmo
OpP2aHUBMO8 K CE30HHbIM USMEHEHUSM YCA0B8ULL HCUSHUL.

buotnueckue  Qaktopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIEOHIYECTBRO). AMeHcanuswm, HENTpaIn3M. Hempodguueckue
e3aumooeticmsusi  (monuveckue, ¢opuueckue, gabpuueckue). 3HaAYCHUE OMOTHUECKHUX
B3aMMOJICHCTBHI JIIsl CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKUA mnonyisiiuid. OCHOBHBIE MOKAa3aTeNu MOMYJISILUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JluHamuka



YUCIIEHHOCTH MOMYJSIUN U €€ peryinsuus. JIxonozuveckue cmpameauu 6uoos (- u K-
cmpamezuu).

JleMoHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, D. ['ekkens.

Tabmunel u cxemsl: kapta «IIpupogabie 308 3emin», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Dotonepnoauzm», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIYJIALUN
uH}y30pun-Tyenbkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PA3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 11. Coo01recTBa 1 YKOJOrHYeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OWomeHO3a:  BHJOBafd,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesasi). Bunpi-nomunantsl. CBs3u B OMOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KocucTeMe W OHMOTeOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TMPOAYIEHTBI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucTeme. Tpoduueckue (MHIIEBBIE) ypOBHH
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTUYECKHUE MUPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOWYMBOCTb, camoperyisauus, pasButue. Cykueccus. Ilepsuunvie u emopuumsvie
cykyeccuu u ux npuyumsl. Aumponocennvle 6030elicmeus Ha cykyeccuu. Knumaxcnoe
coodwecmeo

[TpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepnanckoro o 6uocgepe. I'panuiipl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onocpepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YIiiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTCHHBIE U3MeHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTHUECKUE MPOOIIEMBI.

CocymiecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3us KaKk OCHOBA
ycroiunBoctu 6nochepsl. OCHOBA pallMOHANIBHOIO YNPaBICHUs IPUPOIHBIMU pecypcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmune! u cxemsl: «Ilumessle nenu», «bruorneHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llenu mnurtanus», «Konoruueckas nupamunay, «buochepa u uenoBex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jieca», «buoleHos
BOJIOEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACUCTBUS Ha HPUPOLY»,
«BaxHelme MCTOYHMKU 3arps3HEHUs BO3/lyXa W TPYHTOBBIX Boa», «llouBa — BaxkHeiimas



cocTapisitonas 6uocdepnn», «DakTophl Aerpaganuu nouBy, «IlapHuKoBEI 3P dekT», «DakTophl
PaInoaKTUBHOTO 3arpsi3HeHUs1 Onocdeprl», «Ob1as cTpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HH B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«KpyroBopot a3zota B pHpoae».

O6opynoBanue: MO/IeJIb-aNTIuKaLUs «Tunuynbie OHOLIEHO3BI», repbapuii
«PacturenpHbple  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CENIbCKOXO3SUCTBEHHBIX ~KYJBTYp», TepOapui M KOJUIGKIMM pAcTeHUH U  KHUBOTHBIX,
MpUHAJIeKAIINE K Pa3HbIM SKOJIOTMUYECKUM IpyIinam onHoro Buaa, Kpachas kuura Poccuiickoit
®Denepaiu, U300paKeHUS OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTCsl TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
00yyaroIyUMUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCTA «buoiorusay BbIJICJICHBI
CICAYIOIIUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCHMCKON  I'pakJaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHWIO OWOJIOTHH, LEJCHANpABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUHM JTMYHOCTH Ha OCHOBE KJIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuxcsi pyKOBOJICTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKaMH, NPHUCYIIUMU  CUCTEME
OMOJIOTUYECKOTO O00pa30BaHWs, HaJMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JImuaOCTHBIC pPE3YJIbTaTbl OCBOCHUA MPEAMCETA «buonorusa» JOCTUTAaKOTCA B C€AHUHCTBEC
y4eOHOM M BOCTIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
0011ecTBE MpPaBWIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHUIO, B3aUMHOIO
YBOXKEHHS, OEpPEeKHOTO  OTHOIICHHWS K  KyJIbTypHOMY  HACIEIUI0O U  TPaJAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLIEn cpee.

JImuaOCTHBIE PE3YIbTATBl OCBOCHUS yqe6Hor0 npeamMeTa «brnonorus JOJDKHBI OTpaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
paCInpC€HUC KXU3HCHHOI'O0 OIIbITa W ONbITa ACATCIBHOCTU B IPOLCCCEC p€ainu3alliid OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOyYarOMIeTOCs KaKk aKTHUBHOTO H

OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOsA3aHHOCTEH, yBaXKCHHE 3aKOHA U
IIPABOIIOPSJIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUYECKOM JIEATENBHOCTH IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33]1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIIEGHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHBIMU YOEKICHUAMHU, KYJIbTYPHBIMH LIEHHOCTSAMU U COLUAIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HUCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOlN, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SI3BIK U KYJBTYPY, IPOILILIOE M HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAUI0 M MNaMATHUKAM MPUPOJBL,
JnocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIIEHWE M pa3BUTHE
OHMOJIOTUY, TOHUMAaHH 3HaU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHas yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIY’KEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIECHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJMLHSIMU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOro BOCTIMTAHUSA:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MIOHMMAHHE AYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMIIEHUE MPOSIBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJbTYPbI 3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

MOHUMaHWE W pealn3aIus 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHass (u3nueckas aKTUBHOCTH), OEpEeXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3NUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;



MOHUMAaHWE IIEHHOCTH TIpaBWJ WHIAWBUIYAIBHOTO ¢ KOJUIEKTHBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIKNX 30POBbIO U )KU3HU JIFOJIEH;

OCO3HAHUE TMOCJEICTBUI M HENPUSTUS BPEIHBIX MHPUBBIUEK (YMOTPEOJIEHUS aJKOroJis,
HapKOTUKOB, KYpEHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTb K aKTUBHOM JI€ATEIIbHOCTH TEXHOJIOTUYECKON U COLIMATIbHOM HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHHUPOBATh W CAMOCTOSITENIPHO  BBIMOJHATH  TaKyIO
JIeSITEILHOCTD;

UHTEpEC K pa3myHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaarn30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHHUIO Ha MPOTSIKEHUU BCEH
JKU3HU;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOIC KaK MCTOYHHUKY >KU3HHU Ha 3eMile,
OCHOBE €€ CyLIECTBOBaHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKON KYyIbTYpbl: MPHOOPETEHUE OMNbITA IJIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOJKHBIX ITOCIEACTBUM JJISI OKPYKAKOLIEH CPEIbI;

OCO3HAHUE TJIO0AIBHOTO XapaKTepa dKOJIOTMYECKUX MPOOJIeM U MyTeH UX PEIICHUS;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU W3YYSHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUH TPOoOJIeM, CBS3aHHBIX C PallMOHAIBHBIM IPUPOIOTOIB30BaHUEM (COOJIOICHNE
MpPaBWJI TOBEACHUSA B NMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMaAX,
OXpaHy BHUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUATHE NECUCTBUM, NMPUHOCALIMX BPEH OKPYXKAIOIIEH NPUPOJHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HYKOJOTHYECKHE MOCIEACTBUS MPeaNPUHIMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIMYME€ PA3BUTOTO HKOJOTHMYECKOTO MBIIUICHHS, SKOJOTHYECKOM KYJIbTYpbI, ONbITa
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHONW, KOMMYHHMKATHBHOW M COLMAIbHON MpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsA HAyKH ¢ OOIIECTBEHHOW TMPAKTUKWA, OCHOBAaHHOTO Ha JMAaJore KYJIbTYp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHME SI3BIKOBOW M YUTATEIBCKOW KYJIBTYPbI KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JI0JIbMU U TO3HAHUS MUDPA;

MOHMMaHUEe CrenupUKU OUONOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHATBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIEM
MHpE Kak O EIUHCTBE TPHUPOABI, UEJIOBEKa U OOIIeCTBAa, B TO3HAHUM TPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJII COBPEMEHHOW ITMBUIIM3AINH: 00eCTeUeHUS
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTHUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIA U3 TII00aTbHBIX
HKOJIOTMUYECKUX TIPOOJIeM U 0oOecTieueHus mepexoia K yCTONYMBOMY Pa3BUTHUIO, PAIlMOHATEHOMY
HCTIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;



3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHUX 3HAHWW B LIEJSIX MOBBIMICHHS OO0Iei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBHOU
IpaMOTHOCTH 00ydJaroumxcs, popMupyemMoit pu u3y4yeHuu OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJy4yaeMble 3HAHMUS Ui aHalIW3a M OObACHEHMs SBJICHUH
OKpY’KaIOIIeT0 MHUpa M NPOUCXOIAIIMX B HEM W3MEHEHHMH, yMEHHE JenaTb OOOCHOBAHHBIC
3aKJIIOYCHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIYYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS JUIsl pEIIeHUs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYaLMSIX;

OCO3HAHUE LIEHHOCTH HAay4YHOM IEATEIbHOCTH, TOTOBHOCTb OCYILIECTBISATH IPOCKTHYIO U
HCCIIEIOBATEIILCKYIO ACATEIbHOCTh HHAMBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENpPEphHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyUYE€HUIO HOBBIX 3HAaHUN 110 OHOJOTMU B COOTBETCTBUU C JKU3HEHHBIMU
NOTPEOHOCTSAMMU.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHSI  OOYUYAIOMIMXCS  MEKIUCHUIUTMHAPHEIC
(MexXnpenMeTHbIe) OOLIeHayUYHbIe TOHATHUS, OTPAXKAIOLINE LIEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu(uKy MeToI0B MO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIe0BaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYruX), YHUBEpCAJbHBIE
yueOHble JeiCTBUS (TMO3HABAaTEIbHbIE, KOMMYHHMKATHUBHbIE, PETYJIATUBHBIE), 00ecreunBaoOIIne
dopmupoBaHre (YHKIMOHATBHOW I'PAMOTHOCTH M COLMAIILHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEero oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEJIbHbIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE JICHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyalM3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHanmu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHus1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTePHbIE IPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHITUSIMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKECHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS Ui OOBbsACHEHUs (aKTOB M SABJIEHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXJEHHUS (MHAYKTHUBHBIE, JEIyKTHUBHBIE, IO aAHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUIA B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe HMPOTHBOPEYHMI pa3zHOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs NPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIMXCS MaTepUaIbHbIX
U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEaIbHOIO, BUPTYAJIBHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATENBCKHE TEHCTBUS:

BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspernieHus npoodisieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHMCKY METOOB
pelIeHUs IPaKTUYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJJOB ITO3HAHUS;

MCIIOJIb30BaTh PAa3jIMuYHbIE BHUbI JAEITEIBHOCTH [0 IOJIYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIe MIpU
CO3JIaHUM Y4EOHBIX U COLIMATIbHBIX IPOEKTOB;

(dopMuUpOBaTh HAYYHBIA THI MBIIIJICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTUEHN, KIIFOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTENbHOW JEATENBHOCTH U
KU3HEHHbIX CUTYyalUsX;

BBISBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
runore’y e€ peuieHusl, HaxOAuThb AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ pEUICHMS 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh 1I€JICHANPABICHHBIN IOMCK IMEPEeHOCa CPEACTB U CIOCOOOB JEHCTBUS B
npo¢eCCHOHATIBHYIO CPEAY;

yMETb TEPEHOCHTHh 3HAHWS B  I[IO3HABAaTEJbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJCH, IpEAjaraTb OPUTMHAIBHBIE TOAXOABI W PELICHMS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydeOHOro mocodwus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOIOTHYECKUX CIOBAPSIX M CHPAaBOUYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAIUYHBIX BUIOB U (QOpPM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMyIMpoBaTh 3ampOoChl M TMPHUMEHSATh Pa3IMYHBbIE METOJbl NPH IOHCKE U O0TOOope
O6uonornyeckoit HHMGopMaIK, He0OX0IUMOM IS BHIIOJTHEHUs y4eOHBIX 3a/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaJbHYIO (OpMYy NpPEACTaBICHUS OHOJIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTOE);



UCIOJb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrMYECKOMH
uHpopMaLrell: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyInbl, abOpeBUaTypy, HOMEHKJIATYPY, HCIIONB30BaTh H IMPEOOPa30OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PpACIO3HABAHUS M 3alMThl MHGpOpMaLMK, HH(OPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHMKAIIUKU BO Bcex cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IGHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpeUlaraéMoi 3aJadyd, YYWUTHIBATH WHTEPECH U
COIVIACOBAHHOCTh MO3ULUHI PYIUX YYaCTHUKOB JHAJIOra UIH JUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CHUTYallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHUS M B3aMMOJEHCTBMSI, MOHUMATh HaMEpPEHUs
JpYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAs IeATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI IpU
pemeHnn OMOoIOrnYecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEeLLICHUH yueOHOM 3aauu;

BBIOMpPATh TEMATUKY M METOJ/IbI COBMECTHBIX JEHCTBHH ¢ yué€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)K/I0TO WIeHA KOJUIEKTHBA;

NPUHUMATh IEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IJIaH JEMCTBUM, pacnpenensTh POy € y4€ToM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh pe3yIbTaThl COBMECTHOI paboThI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJOTO YYaCTHHKA KOMAaHJIbI B OOLIHIA pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE MPOEKTHI, OLEHWBATh WJEH C MO3MLMU HOBHU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMYECKOE TIOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryIsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3anms:

UCTIONIF30BaTh OWOJIOTHYECKHE 3HAaHUS [UIA BBIABICHHS NpOOJIeM W WX pEUICHHS B
’KHU3HCHHBIX M YUYEOHBIX CHTYaIlUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEMCTBUSAX M IMOCTYNKaxX MO OTHOIIEHHIO K KMBOH HPUPOJE, CBOEMY 3/J0POBBIO0 U 370POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH TIO3HABATENFHYIO ESTEIBHOCTD, BBISBISTH TPOOIIEMBI,
CTaBUTh U (OPMYIHPOBAaTh COOCTBEHHBIE 337a4l B 00pa3oBaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX;



CaMOCTOSITENIbHO COCTABJIATH IUIaH PELIeHUs MPoOIeMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHTYaIIUsM;

pacuMpATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOM APYIUIIMH B Pa3HBIX 00JIACTIX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HaBBIKAMU I103HABATEJIbHON peduIEeKCUU KaK OCO3HAHUS COBEPUIAEMBIX NeHCTBUN
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUU
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHIS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPH aHAIN3€E PE3YIbTaTOB JAESATEIbHOCTH;

3) npunsiTHE cedsl M APYIHX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3yJIbTAaTOB JACSITEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3ULMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buonorus» HaydHble 3HaHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTEIbHOCTH MO TMOJYYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHWU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe€ B pPEAJbHBIX >KU3HEHHBIX CUTyallUsX, CBA3aHHbIX ¢ Owuoiorueil. B
nporpaMMe NpeAMETHBIE Pe3yJIbTaThl MPEACTaBIEHBI [0 rojjaM 00yueHHs.

[IpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro mnpeamera «buonorust» 6 10 knacce
JTOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4YHOI'O 3HAHUs
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEp)KaHWE OMOJOTHYECKMX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opranusM, Merabonu3sM (0OOMEH BEImECTB M  MpPEBpalleHUEe DHEPruu), TOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEIECHUE
(penpoayKIus), HacJIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE H3jaraTb OMOJOTHYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHas JIoTMa MOJEKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBusosa) u yueHus (0 LIeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacteHuil H. U.
BasuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yMEHHE BJIa/IeTh METOJaMH HAay4HOTO MO3HaHUS B OMOJIOTMHU: HAOIIOACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO



SKCHEPUMEHTA, BBIIBM)KEHUE T'MIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIy HCCIELYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIEIATh CYLIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHa BELECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOKEHUSI, NHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHAThH MOJTy4YCHHbIC 3HAHUA NIl 00bSACHEHUSI OMOJIOTMYECKUX MPOIIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeueHUs
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 37J0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYy)Kalolled MNPUPOAHON cCpele, MOHMMaHue HeoOXOIMMOCTH
WCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHHE pellaTh JJIEMEHTapHblE TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHKE, CIETNIEHHOE HACJeI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUs
JUISl TIpeJICKa3aHusl HaclIeJOBaHUs PU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia IpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHUYECKH OIICHMBAThb U HHTEPIPETUPOBATH HMH(OpPMAINIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE ITUCbMEHHBIE W YCTHBIE COOOLIeHHs, 00001mas
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3yibTaThl OCBOEHMs yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa JUIsl peILeHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COEepP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALMS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKTOpbl) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OKOJOTHYECKHe (HAKTOpbl, OSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peyLIeHThI, LIeNH MUTaH!us, SKOJIOrHyecKas nupaMmua, buoreoueHos, ouocgepa;

yMEHHE Wu3iaratb Ouonorndyeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS DBOJIOINN ), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, dyepenoBaHus TiaBHBIX HampaBieHuM u myted somonnu A. H. Cesepuosa, yueHus o
6uocdepe B. U. Bepnaackoro), onpenensTb rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus | MpPOBEJAEHHE OHOJIOrHYEeCcKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BbIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJISAUN, TMPOAYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBHUS IKOJIOTHUYECKUX (PAKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, AaHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ounocdepe;

yMEHHE MPUMEHATH MOJIyYCHHbIC 3HAHUS AJIS1 OOBSACHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 370POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaloIled NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTUKECHHM COBpEMEHHOM ouonoruu IS paloHaIbLHOrO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh JJIEMEHTapHbIE OMOJOTHMYECKHE 3a/la4d, COCTABISATH CXEMBI IepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHE BBINOJHATH JTA0OpPATOpHbIE U MpPaKTHUYECKHe paboThl, COOMIOIATh MpaBUia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(DOPMAIUIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 PA3IMYHBIX HMCTOYHHUKOB (CPEICTBa
MaccoBoM HWH(OpMAalLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OaIbHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIIeHHUs, 0000Imas
Ouonornyeckyro HHGOpPMALMI0O M3 HECKOJIBKMX HCTOYHHKOB, TIPaMOTHO HCIOJb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE Peasun3anus BOCIUTATEIHHOTO
HaumenoBanue
Ne i/ pa3aesioB U TeM Konrpo HpaxTu (ungpposbie) fiorenuaa ypoia
NporpaMMEI Bcero JIbHbIE YyecKue o0pa3oBaTte/bHbIE
padoThI padoTbI pecypchl
bubnmnoreka HOK - CIIOCOOHOCTh OTIpeeIsATh
buosorus kak Hayka 2 0.5 https://m.edso00.ru/7f4 = coGcTBeHHYIO TIO3HIUIO o
1c292 OTHONICHUIO K SBIICHUSIM
COBPEMEHHOUW JKH3HU U OOBSICHATH
e€;
MHTEPEC K PA3IMYHBIM chepam
npohecCHOHANBHOM  JeSITeNbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN
bubnmnoreka [JOK BbIOOp Oynymed mpodeccun u
JKvBble cucTeMBbl U UX .
1 https://m.edsoo.ru/7f4 peann3oBBIBaThH CcOOCTBEHHEIE
Opranmsatui 1¢c292 JKU3HEHHBIE TJIaHBI
(npodopuenTanyonHas pabora —
COBpeMeHHbIe Tpodeccuu, CBSI3HBbIC
C TEXHWYECKHMH JIUCIUTUTHHAMH,
paBoM, HH(GOPMATUKON);
-TOTOBHOCTH K COTPYIHHYECTBY B
poIecce COBMECTHOTO BBITIOJIHEHHUS
y4eOHBIX, TO3HABATEIHHBIX H
UCCIIeJIOBATENIbCKUX 3a/1a4,
N bubnuotexa [JOK YBOKHUTEIBHOTO OTHOIIEHUS K
XUMUYECKUH COCTaB U
8 1 https://m.edso00.ru/7f4 = MHEHUIO ONIIOHEHTOB MPH
CTPOCHUE KIIETKU
1¢292 00CYXICHUHU CIIOPHBIX BOITPOCOB
OMOJIOTUYECKOTO COJIePIKAHUS
(uccnemoBarenbeKas AesITeTLHOCTD,
poOJIeMHbIE BOIPOCHI,
CUTYallMOHHbIE 334, TPYIIOBasi U



https://m.edsoo.ru/7f41c292
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KuzuenestenbHOCTh
KJIETKU

PasmHoxeHUe 1
WHIUBUyJIbHOE
pPa3BUTHE OPraHU3MOB

bubnmnorexka HOK
https://m.edsoo.ru/7f4
1c292

bubmmoreka [JOK
https://m.edsoo.ru/7f4
1¢292

napHas paboTa, poseBas urpa,
COCTaBJICHUE UHTEIUICKT KapT);

- TOTOBHOCTh K  COBMECTHOMU
TBOPYECKOM  NEATEIBHOCTH  IIPU
CO3JaHMU  Y4YEeOHBIX  IPOEKTOB,
pelieHnn y4eOHBIX u
II03HABATEIbHBIX 3aj1ad,
BBITTOJTHEHUH OMOJIOTUIECKUX
9KCIIEPUMEHTOB (MCCIIEI0BATENbCKAS
NesITeTIbHOCTD, poOJIEMHBIE
BOIIPOCHI, CHTYallMOHHBIC 3aJadH,
rpynmnoBas U napHas pabora)

- HMHTEpeC K paszIu4yHbIM chepam
po(heCCHOHATILHOM  JeSITEIIbHOCTH,
yYMEHHE COBEpUIaTh OCO3HAHHBINA
BEIOOp Oynmymield mpodeccun u

peaan30BbIBATH COOCTBEHHBIE
KHN3HCHHBIC IIJIaHBbI
(mpodopueHTaroHHas

JeSITENIbHOCTD (cooOmeHus
ydammxcs 0 npodeccusax
MOJIEKYJISIPHOTO ouosnora,

6uoxumuka, 6uodusuka u zip.)

- TOTOBHOCTb K COTPYJHUYECTBY B
MpOIIecCce COBMECTHOTO BBITIOJTHEHUS
yueOHBIX, T03HABATENbHBIX U
WCCIIeIOBATENBCKUX 3a]1ad,
YBaKUTEIBHOTO OTHOILICHUS K
MHCHHIO OIIIIOHCHTOB MpPHU
00CYX/IEHUU CIIOPHBIX BOIIPOCOB
OHOJIOTHYECKOT0 COJIePKaHUS
(uccnenoBarenbeKas AesITEIbHOCTD,
poOJIEMHBIC BOIIPOCHI,
CUTYAallMOHHBLIC 3aJa4u, I'pyIIIOBasa U
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napHas pabota);;

HacnencrBeHHOCTD U
W3MEHYUBOCTH
OpraHu3MOB

1.5

bubnmnorexka HOK
https://m.edsoo.ru/7f4
1c292

- TOTOBHOCTb K  COBMECTHOU
TBOPYECKON  JEATENIbHOCTH  TIpH
CO3JaHUM  Y4YEOHBIX  IPOEKTOB,
pereHuu y4eOHBIX u
MI03HABATEJBbHBIX 3amad,
BBIMIOJTHEHUH OMOJIOTHYECKUX
9KCHEPUMEHTOB (HCCIIEI0BATEIbCKAS
NEeSITeNIbHOCTbD, poOJIeMHbIE
BOTIPOCHI, CHUTYallMOHHBIE 3aJlauH,
rpynmnoBasi u napHas pabora);

- HWHTEpPEC K pa3Iu4HbIM cdepam
npohecCHOHANBHOM  JeSITeNbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymed mpodeccun u
peann30BbIBAThH COOCTBEHHEIC
KU3HEHHBIC TUTaHbI
(npodopuenTtanonHas pabora —
TeHETHK, Bpay);

Cenexkuusi OpraHu3MoB.
OCHOBEI OMOTEXHOIOTHHA

bubmunorexa [IOK
https://m.edsoo.ru/7f4
1c292

- CIIOCOOHOCTh OILIEHHMBATh BKJIAJ
POCCHMCKHMX YYEHBIX B CTAHOBIICHHE
U pa3BUTHE OWOJIOTHH, TTOHMMAHUS
3Ha4YeHHUs OMOJIOTUM B TO3HAHUU
3aKOHOB  TPHUPOIBI, B  KHU3HH
4eJ0BEKa U COBPEMEHHOT0 00IIecTBa
(6ecema, paboTa ¢ HWCTOYHHKAMHU
UH(POPMALIUH)

- UHTEpecC K pa3Iu4HbIM chepam
npoeCcCHOHATIBHON  IeSITeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymed mpodeccun u
pean30BbIBaTh cOOCTBEHHbIE
KHU3HCHHBIC TUTaHbI
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OBOJIIOIIMOHHASA
onoorus

bubnmnoreka HOK
https://m.edsoo.ru/7f4
lcc74

(mpoopuentanmonnas pabora —
OMOTEXHOJIOT, OMOMHIKEHED);

- TOTOBHOCTb K COTPYJHUYECTBY B
IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
yu4eOHBIX, I03HABATEIbHBIX U
UCCIIEI0BATEIbCKUX 3a/ad,
YBaKUTEIBHOIO OTHOLLICHUS K
MHEHHIO OTIIOHEHTOB IPH
00CY/IEHUU CIIOPHBIX BOIIPOCOB
OMOJIOrMYECKOI0 COJIEpKaHuUs
(uccnenoBarenbeKas AesITEIbHOCTD,
po0OJIEMHbIE BOIIPOCHI,
CUTYyallMOHHbIE 3a/1a41, TPYIIIOBas U
napHasi paboTta);

- TOTOBHOCTb K  COBMECTHOH
TBOPYECKOM  NEATEIBHOCTH  IIPU
CO3/IaHMM  Y4YeOHBIX  IPOEKTOB,
peneHun y4eOHBIX 51
MI03HABATEJIbHBIX 3ajad,
BBITTOJTHEHUH OMOJIOTMYECKUX
JKCIIEPUMEHTOB (co3znanue
IPOEKTOB, HHTEJUIEKT KapT)

Bo3HUKHOBEHUE U
paSBI/ITI/Ie JKU3HU Ha
3emie

10

0.5

bubmuoreka [JOK
https://m.edsoo.ru/7f4
lcc74

- TOTOBHOCTb K COTPYJHHYECTBY B
npoliecce COBMECTHOTO BBITIOJIHEHHUS
y4eOHBIX, ITO3HABATEIFHBIX U
UCCIIeI0OBATEIbCKUX 3a71ad,
YBOKUTEIFHOTO OTHOIICHHS K
MHEHHUIO ONIOHEHTOB MPH
00Cy>KJI€HUH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO CO/IEPIKAHMS
(uccnemoBareNnbeKas AesITeTLHOCTD,
poOJIeMHbIE BOIPOCHI,
CUTYyallMOHHBIE 33a4H, TPYIIIOBAst U
napHas pabota);
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10

11

OpranusMsl u
OKpy’Karolias cpeaa

CooOmrecTBa u
HKOJIOTUYECKUE
CHUCTEMBI

10

bubnmoreka [JOK
https://m.edsoo.ru/7f4
lcc74

bubmunorexa [IOK
https://m.edsoo.ru/7f4
lcc74

- TOTOBHOCTb K COBMECTHOM
TBOPYECKOH J1eATEIbHOCTH MpU
CO3JIaHUH Y4EOHBIX POEKTOB,
pelieHun y4eOHbIX U
MO3HABATEJIBHBIX 33]1a4,
BBIMIOJTHEHUH OMOJIOTUYECKUX
HKCIIEPUMEHTOB (CO3/IaHuE
POEKTOB, HHTEJUIEKT KapT)

- TOTOBHOCTb K COTPYIHHYECTBY B
IpoIIecCce COBMECTHOTO BBITIOJTHEHUS
y4eOHBIX, TIO3HABATEIBHBIX U
UCCIIEIOBATEIbCKUX 3a7ad,
YBaXHUTEJIBHOTO OTHOIICHHS K
MHEHHIO OTIIOHEHTOB IPH
00CY>XJICHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOI0 COJIEpPKaHuUs
(uccnenoBarenbcKas AesITEIbHOCTD,
po0OJIeMHbIE BOIIPOCHI,
CUTYyallMOHHBIE 3a/1a4, TPYIIIOBas U
napHasi paboTta);

- HHTEpEC K pa3InYHbIM chepam
poeCCHOHATILHOMN A TEIbHOCTH,
YMEHHE COBEpLIaTh OCO3HAHHBIN
BBIOOp Oymyteii npodeccuu u
peanu30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAaHBI
(mpodopuenTanronnas pabora -
9KOJIOT);

- DKOJIOTHYECKH I1IeJeco00pa3zHoe
OTHONICHWE K  TIPUpPOJE  Kak
UCTOYHUKY KM3HHU Ha 3eMIie, OCHOBE
e€ cymecTtBoBaHusl (IpoOJIeMHOE
oOyueHue, MPAKTHKO-



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB
110 [TIPOT'PAMME

67

6,5

OPUEHTHUPOBAHHBIC 3aJlaHusl,
CUTYyaIlMOHHBIC 32/1a4H)

- HIOBBIIIICHHE YPOBHSA
9KOJIOTHYECKOM KYJIBTYPBIL:
npuoOpereHue OIbITa

IUTAHUPOBAHMS TTOCTYTIKOB ¥ OLIEHKU
UX BO3MOXKHBIX TIOCIICACTBHMA ISt
OKpYKaIoIIel CpeJIbl;

0CO3HaHWe MI00AILHOrO XapakTepa
9KOJIOTMYECKUX MpoOJIeM H IyTei
UX PCIICHHS;

- crmocoOHOCTh  HCIOJIB30BATh
npuoOperaeMbple  NpU  U3YyUYEHUH
Ouvonoruy 3HAHUS W yMEHHS IIpH
peuieHuu mpo0iieM, CBSI3aHHBIX C
palOHABHBIM
HPUPOJIONIOIH30BAHIEM
(cobmoneHne MpaBuJl MOBEICHUS B
HpUpo/IE, HaIpaBJICHHBIX Ha
COXpaHEeHHe paBHOBECHS B
IKOCHUCTEMaxX,  OXpaHy  BHJIOB,
9KOCcUCTeM, 6uocdepsl) — (peleHue
CUTYallMOHHBIX 3a/1a4, MPOCKTHAsI
NesATeIbHOCT, Oecena);




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne KoJnyecTBo yacoB Jara DJIeKTpOHHbIe UG POBbIE
wn Tema ypoka Beero KonTpoibu IpakTnueck  U3y4e o0pa3oBaTe/ibHbIE
ble padoThbI ue padboTbl HUA pecypchl
Tema 1 (2 4) buoJsiorus kak Hayka
buonoruss B cucreme Hayk. 3uauenue
ouonOUU 8 NPAKMUUECKOU OesimelbHOCU bubnnoreka HOK
yenoeeka: Meouyume, cenbckom 1 https://m.eds00.ru/863e6122
xXos3sticmee, NPOMBIUICHHOCIUY, —OXPAHe https://m.eds00.ru/863e632a
npupoobi.
Mertoapl MO3HAaHUS KUBOW  MPHUPOJIBIL.
[IpakTuueckas pabota No 1 1 05 bubnnoreka HOK
«Mcnonp3oBaHue  pa3MYHBIX  METOJIOB ' https://m.edso0.ru/863e6122
MIPU U3YUYEHUH OMOIOTUYECKUX 0OBEKTOBY
Tema 2. ’Kusble cuctembl 1 uX opranusamnus (1 4)
buonornueckue cucTemsl, MPOLECCHl U UX 1 bubnnoreka [HOK
U3y4eHne https://m.edso0.ru/863e6564
Tema 3. Xumudeckuii cocTaB U CTPOCHHE KJIEeTKH (8 1)
XHUMHUYECKUM CcoOcCTaB KIETKH. Boma wu 1 bubnuorexa HOK
MHUHEPaJIbHBIC COJIU https://m.edso0.ru/863e674e
benxu. CoctaB u cTpoeHue OenkoB 1 Eggg'l;llorr:eelijasoo ru/8 63616_515)7};
depMeHTHI — OHOJIOTHYECcKHe
karanu3atopsl. JlaboparopHas padora Ne 1 . 05 Eubimoreka ITOK
«/3yyeHne KaTaTUTHYECKOW aKTUBHOCTH .
(bepieHTOB (i mpMope aMmNEL MK https://m.eds00.ru/863e6b72
KaTaJia3bl)»
bubnuoteka OK
YrIeBozEL. JIHIHALL . https://m.edsoo.ru/863eL6I870
Hyxkneunossie KHUCJIOTBL. lpunyun 1 bubnmnoreka [HOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

KOMNIEMEHMAapPHOCU. Ipasuno
Yapeaghgha. ATD

https://m.edso0.ru/863e6d5c¢

Ucropuss U MeTonbl H3Y4YeHUS KIIETKH.
Knerounas  teopusa. Tumbl  KIETOK:

9 JYKapUOTHYECKass M IIPOKApHOTHYECKAs 1 Eubmorexa HOK
Eep porap ' https://m.eds00.ru/863e6e88
OcobenHoct CTpOCHUSA
MIPOKAPUOTUUECKON KIIETKH.

10 Knerka kak 1ejocTHas »KMBasi CHUCTEMA. 1 05
CrpoeHue 3yKapuOTUYECKON KIETKH '

CrpoeHue  SyKapuOTHUECKOW  KIJIETKHU.
aonuopr s Jo 3 e oo L0k

11 - i603 1 Gaxre Hﬁpno MHK’ OCKOLOM Hé 1 0.5 https://m.eds00.ru/863e6ff0
P P A P https://m.eds00.ru/863e716¢
FOTOBBIX  MHKpoOIpenapaTtax H  HX
OITMCAHUEY

Tema 4. ’KuzHeaesiTeJIbHOCTb KJIeTKH (6 1)
bubnnoreka [HOK

12 OOMeH BelIeCTB WX METa00IN3M 1 https://m.eds00.ru/863e766¢

bubnnoreka [HOK

13 PorocunTes. XemMOoCHHTES 1 https://m.eds00.ru/863e7c98

. bubnuoTeka [HOK

14 OHepreTuaccKuii oomeH 1 https://m.edso00.ru/863e7aae
KuzneHnwli 1uka  kiaeTku. JleneHue

15 | 3 cHsgmeonerme wmon s mrons | 1 05 bumotea LIOK

A ' https://m.edso00.ru/863e7dc4
KOHUMKAa KOpEeIIKa Jyka Ha TOTOBBIX
MHUKpOIIpenaparax»

16 buocunte3 Oenka. Peakuus MaTpuyHOTrO 1 bubnuoreka [HOK
CHUHTE3a https://m.edso00.ru/863e796e

17 Tpancnsamus — 6unocunaTe3 O€Ka 1 Bubmuorexa HOK

https://m.edso0.ru/863e796e

Tema S. PazMHoOkeHHe M HHAMBHIYAJIbHOE PA3BUTHE OPraHu3MoOB (5 1)



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Hexnetounsie Gpopmbl KU3HH — BHUPYCHI.
buoungpopmamuxa: unmezpayus u anaius

18 Ssg;bzz;pnbzx M%Zcobjlzgo(;iuecxwf(bl()gadna:z)))c) 1 bubamotexa HOK
Hanomexnonoeuu 6 buonocuu u meouyune. https://m.eds00.1u/863e7540
Ilpoepammupyemvle  ynkyuu  Oexos.

Cnocobbl docmasku 1ekapcms.
bubnnoreka HOK
19 DOopMbI pa3MHOKEHHST OPraHU3MOB 1 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoteka [HOK

20 Meiios . https://m.edsoo.ru/863e7f4a
OOpa3oBaHWe ¥  pa3BUTHUE  IOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas Eubimoreka ITOK

21 pabora Ne 4 «M3yuenume ctpoeHus 1 0.5 https://m.eds00.ru/863e81h6
IOJIOBBIX KJIETOK Ha FOTOBBIX — '
MUKpOTIpErapaTax»

NunuBuayanpbHOE pa3BUTHE OPTAaHW3MOB.

22 jsgzgfxeebgcpewfolzcmkb;e chZ’ZL;MHZZ 1 0,5 bubmorexa LOK
A wacmei  paseusaioujezocs https://m.eds00.ru/863e8436
3apoovitua (IMOPUOHATbHASL UHOYKYUSL).

Tema 6. HaciieacTBEHHOCTh M H3MEHYHMBOCTH OPraHu3mMoB (9 u)
I'eHeTHKa — HayKa O HACIIEJCTBEHHOCTH H
W3MEHUYUBOCTH. | E€HETHYeCKHe TOHSTHUS:
20MONI02UYHBIE  XPOMOCOMbL,  AJLIE/IbHbIE Eubiorexa [IOK
23 2eHbl, anbmepHamugHvle NPU3HAKU, 1

OOMUHAHMHBIL U PEeYecCUsHbulll NPU3HAK,
2oMo3ucoma, — 2emepo3ucomd, — HUCMAsL
JIUHUSA, 2uOpuUdbl, 2enomun, gernomun

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTHU HacJe0BaHUs

bubnuorexa [HOK

24 TPHSHAKORB. Monoru0puoe https://m.edso0.ru/863e8878
CKpEIIMBaHUE

o5 JurnOpunHoe  CKpemuBaHHE.  3aKOH bubnmoreka [HOK
HE3aBUCHMOI'0 HACJIEIOBAHUS IIPU3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOE HaclIeZIOBaHUE TPU3HAKOB.

Jlaboparopnass pabora Ne 5 «M3yueHue

26 pe3yIbTaToOB MOHOTHOPHIHOTO u 05 bubimoreka LIOK
JIUTHOPUIHOTO CKpCIIMBaHUS y ' https://m.eds00.ru/863e8c60
Ipo30QHITBI Ha TOTOBBIX
MHUKpOIIperapaTax»

I'enernka 10JIa. HacnenoBanue

97 NPU3HAKOB, CICIUICHHBIX C  IIOJIOM. bubimoreka LIOK
lenomun kax yenocmmuas  cucmema. https://m.eds00.ru/863e8c60
Mmnooicecmeennbiil anieiusm.

W3MeHYnBOCTS. Henacnencreennas
n3MeHYnBOCTh. JlabopaTopHas paborta No

8 6. N3yuenue MO (PHUKAITMOHHON 05 bubnuoreka I[HOK
U3MEHYHBOCTH, MOCTPOCHHE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO psJa W BapHAIIMOHHON
KpHUBOW»

Hacnencreennast U3MEHUYUBOCTb.

29 JlabopatopHas pabota Ne 7. «Ananus 05 bubnuoteka [HOK
MyTaluii y JApo30¢uiIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOTIpErapaTax»

30 I'eneTrka yemoBeka bubmorexa HOK

https://m.eds00.ru/863e8d78
O06o06menue o TeMe
«Kn3HeneaTeT»HOCTh KIIETKH,
31 «PasmHOxeHne u pa3BUTHEY, 0,5

«HacneacTBeHHOCT, W HW3MEHYUBOCTH
OpraHUu3MOB)

Tema 7. Cesiekuusi oprann3moB. OcHOBbI OMoTexXHOI0TUH (3 1)



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

Bbubnuorexa [HOK

32 (Cenexumst Kak Hayka u mpouece . https://m.edso0.ru/863e9214
33 Metoapl W JOCTHXKEHHUS  CEJICKIUU 1 bubanoreka HOK
pacTeHUil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexnonorus KaK oTpacib 4 bubnmoreka [HOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
Tema 8. IBosronuoHHas 6mosorus (9 4)
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
2 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubnnoreka [JOK
3BOJIOLHN https://m.eds00.ru/863e9570
MWUKPOIBOIFOIIHS. Coepemennvie
Memoobl oyeHKu 2eHemuUYecKo2o
3 Ppaznoobpasus u CMpyKmypol NONYIAYULL. 1 bubnuorexa [JOK
Hsmenenue eenogonoa nonynsyuu Kax https://m.edsoo.ru/863e9cle
I/1eMeHMAapHoe I80I0YUOHHOE A6TIEHUE.
[Tomymsius Kak IeMeHTapHas eIuHUIa
4 BUJA U 3BomoIuK. JlaboparopHas 1 05 bubnnorexka [JOK
pabota Ne 8 «CpaBHEHHE BUJIOB T10 ' https://m.eds00.ru/863e99c6
MOP(OTIOTHUECKOMY KPUTEPHUIO»
5 JIBroKyue cuisl (3J1eMEeHTapHbIe 1 bubnnoreka [JOK
(aKTOpBI) SBOITIOIHH. https://m.edso0.ru/863e9da4
6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 ﬁggi?lﬁfdz(%cﬁfm 63e9ed0
PesynbTaThl 3BOMIONWY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubmuorexa [IOK
pabota Ne 9 «Onmcanwue ' https://m.edsoo.ru/863e9fde
pUCIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHTEJIEHOTO XapaKTepay
8 HampaBneHus 1 myTH MaKpO3BOJIIOIIHH. 1 bubnuoreka [JOK



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Heob6patumocts 3BOIIOLKA

https://m.edso0.ru/863e9cle

[ToBTOpPUTENEHO-0000IIAOIINIA YPOK IO

9 1 0,5
TeMe
Tema 9. Bo3HukHoOBeHMe U pa3BUTHE KU3HU HA 3emute (10 4)
10 Uctopus xxu3nu Ha 3emiie 1 METObI €€ 1
U3YYCHHUS
11 ['unore3bl NpouCcX0XKAEHUS )KU3HU Ha 1 bubmumoreka [IOK
3emuiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emIe 1o 3paM U 1 bubnnorexa [HOK
epuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
PACTUTEILHOTO M JKHBOTHOTO MUDA. En6miorexa [IOK
13 [TpakTuueckas padorta Ne 1 «I/IazlquHe 1 0.5 https://m.e dS(IJ_E).ru /863ea8be
HCKOTIAEeMBIX OCTAaTKOB PACTCHUH H
JKUBOTHBIX B KOJUICKITHSIX)»
14 CoBpeMeHHas cUCTeMa OPraHudecKoro 1 bubnmnoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
| o o o). | BuGaionsa LOK
https://m.edsoo.ru/863eac2c
aHTpPOIIOTeHe3a
16 OCHOBHBIE CTaJIUN DBOIIOLIUH YEJIOBEKA 1 bubmaorexa LJOK
https://m.edsoo.ru/863ead44
Deonoyust co8peMeHH020 Yelo8eKd.
Ecmecmeennviii ombop 6 nonyaiayusx
uenosexa. Mymayuonnwii npoyecc u
17 noaumopguzm. [lonyiayuonmusie 80.1Hbl, 1
opetigh eenos, muepayus u «3¢pexm
ocHogamens» 8 NONYAAYUAX
COB8PEMEHHO20 4eN08eKda
Yenoseueckue pacsl U NPUPOIHBIE bubnmuorexa [JOK
18 1 .
aJanTaly 4eI0BeKa https://m.edsoo.ru/863eaea2
19 PesepBHbIil ypok. O000ITICHHE IO TEME 1 0,5



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Tema 10
20

21

22

23

24

«BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emiie»

. Opranu3mbl M OKpy:Kaomas cpeaa (5 4)
DKOJIoTus KaKk HayKa

Cpenpl  oOWTaHHMS W SKOJOTUYECKHE
(hakTopsI. Qu3suKo-xumuyeckue
ocobenHocmu cpeo obumanus
opeanuzmos. Obwue 3aKOHOMepHOCMU
oeticmeust  IKOI02UYECKUX — (DaKmopoa.
IIpasuno munumyma (K. inpeneens, FO.
Jlubux). Tonepanmuocme.
Depudbuonmuvle U CMEHOOUOHMHbLE
OpeaHU3MbL.

Aobuortndeckue (akTopsl. JlaboparopHas
pabota Ne 10. «Mopdonoruueckue
O0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT
oburtanusy. JlabopatopHas padora Ne 4.
«BiusiHUE cBETa HA POCT U Pa3BUTHUE
YepEHKOB KOJIEyCa)

buotnueckue ¢pakropsl. Hempoghuueckue
83aumooelicmsus (monuyeckue,
gopuueckue, pabpuueckue).

DKOJIOTMYECKUE XAPAKTEPUCTUKHI
nonysun. [Ipaktraeckas padota Ne 2
«IToncy€T mIOTHOCTH NOMYJISILUI
Pa3HBIX BUJIOB PACTEHHID)

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edso0.ru/863eb10e

bubmuorexa [JOK
https://m.edso0.ru/863eb348

Tema 11

. CoobmecTBa 1 Ykojornueckne cucrembl (10 u)

25

26

Coo01iecTBa OpraHu3MOB — OHOIIEHO3

DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

1

bu6mmorexa [IOK
https://m.edso0.ru/863eb46a

bubnmoreka [JOK
https://m.edso0.ru/863eb46a

27

OcHoBHBIC IIOKa3aTcjin OKOCHUCTCMBI.

bubmuoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

Dkosornueckue nupamujibl. CBoOMCTBa
skocucteM. Cykueccus. [lepsuunvle u
8MOpUYHbBIE CYKYeccuu U ux NpuduHbl.
Anmponoeennvle 6030elicmeust Ha
cykyeccuu. Knumakcroe coobwecmeo

https://m.edsoo.ru/863eb5fa

28 [IpupoaHBIE 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1
30 buocdepa — rmobanpHas 3KkocucTeMa 1 bubmmoreka [IOK
3emin https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bu6mmoreka [IOK
ouochepsr https://m.edso0.ru/863ebd16
30 [ToBTOpUTENHEHO-0000IIAIOIINN YPOK IO 1 05
TeMe
e I B 10K
qeTOBeYCCTEA https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 68 3 6.5

I[TPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

* buonorus, 10 xracc/ [Maceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Aknmonepnoe o6miectBo «M3aarensctBo «IIpocBemennes

* buonorwus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /TTox
pen. ITaceunuka B.B., Akunonepnoe o6mectBo «3narensctBo «IIpocsemienuer»
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1. ITpoekt «Bcs 6uonorus» http://www.ebio.ru/index-1.html

2. buosnorus. DnexTponnsli yueonuk http://biologylib.ru/catalog/

3. Buonorwus. Cebuiku Ha caittel o 6uosoruu http://biologylib.ru/catalog/

4. BupryanbHasi oOpa3oBarenbHas Jaboparopust http://www.virtulab.net

5. UuTeprer ypok https://interneturok.ru/

6. 51 uay Ha ypok ouosnoruu http://bio.1september.ru/urok/

7. CoBpemennbie ypoku ouonoruu http://biology-online.ru/

8. NudopmarmoHHo-cIipaBovHbIN pecype mo ouonoruu http://www.cellbiol.ru/

9. buosnoruueckuii cinoBapb oH-naitH http://www.bioword.narod.ru/

10./IpeBHue rckomaembie kuBoTHBIC http://biodat.ru/

11.buonornueckuii karanor http://www.ancientbeasts.ru/

12.300mn0rus anst yautens http://www .5zaklepok.ru/

13.9uuuknonenust Gaopsl U hayHbl

14. http://faunaflora.ru/39Biologiya.-10-11kl.-Praktikum_Dymshits-i-dr_2017-144s.pdf
(uchebniksonline.ru)

15. https://uchebnik.mos.ru/catalogue?su

16. http://medbiol.ru/



