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I[TOACHUTEJIBHASA 3AITNCKA

[Ipu pa3paboTke MporpaMmbl MO OHONOTHMH TEOPETUUYECKYI) OCHOBY [JIsi OTpeZeseHust
MoJX0/I0B K (hOPMHUPOBAHUIO COZiep>KaHUsl yueOHOro rmipegmera «buosiorusi» cocTaBuIm:
KoH1lenTyanbHble monoxkeHuss PI'OC COO o B3auMO0OYC/IOBJIEHHOCTH 1ie/iel, CojiepKaHus,
pe3y/nbTaToB 0OyueHHsi U TpeOOBaHWI K YPOBHIO TOJATOTOBKH BBITYCKHUKOB, ITOJIOXKEHUST 00
00IUX TefsiX W TPUHLUIAX, XapaKTepU3yIIUX COBPEMEHHOe COCTOSHHE CHUCTeMbI CpeHero
ob1riero obpasoBanusi B Poccuiickoit ®ezieparivin, a Takxke TOJIOKeHUs O crieliiduke 6HOJIOTHH,
eé 3HaueHWU B TIO3HAHMU >KUBOW TIPUPOZBI U 0OecrieyeHWH CYILeCTBOBAHHUSI UeJI0BEUeCKOro
obmjectBa. CoryiacHO Ha3BaHHBIM TIOJIO’KEHUSIM, OTIpe/ie/ieHbl OCHOBHBIE (DYHKLIMH TIPOTPaMMBI
1o OMOJIOTUY U eé CTPYKTYpa.

[Tporpamma mo GuosiOrvK AAéT TIpeCTaB/IeHue O 1iesisiX, 00 o0iel cTpareruu o0yJyeHus,
BOCITUTAaHUSI W pa3BUTHS OOyUarOIIUXCs CpeAcTBaMM ydyeOHOro mpeamera «buosorus»,
oripefiesisieT 00si3aTe/lbHOE TIPEIMETHOE COJiep>KaHWe, ero CTPYKTYPY, paclipefiejieHre 10
pa3zesiaM U TemaM, peKOMeH/[yeMYI0 TOC/IefloBaTe/lbHOCTh M3y4YeHHsl yueOHOro Marepuana C
yUETOM MEXIIpeJIMeTHbIX U BHYTPUIPEAMETHBIX CBsi3eH, JIOTHKA 00pa30BaTe/IbHOrO IMpoLiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroIXCS.

B mporpamme 10 OHONOTMM TakKKe YUMTHIBAIOTCS TpPeOOBaHUSI K TUIAHUPYEMBIM
JTMYHOCTHBIM, MeTarpeJIMETHBIM W TIPeJAMETHLIM pe3yjbTaTaM O0y4eHUs B (OPMHUPOBAHUU
OCHOBHBIX BU/IOB yueOHO-TI03HABaTeIbHOM ZIeATeIbHOCTH/yueOHBIX JeCTBUI 00yUaroIuxcs 1Mo
OCBOEHHIO COJIep>KaHUsI OMOJIOrHYeckoro 06pa3oBaHUs.

B mporpamme mo O6uosoruu (10-11 kmaccel, 6a30BbI YpPOBEHb) peasnu30BaH TPUHLIUTI
NPeeMCTBEHHOCTH B W3yueHWH Ouosiorud, Omarozjaps 4eMy B Hell TPOCMaTpPUBAETCS
HampaB/IeHHOCTb Ha pa3BUTHe 3HAaHWM, CBS3aHHBIX C (DOPMUPOBAHWEM eCTeCTBEHHO-HayUuHOTrO
MHUDOBO33D€HUS, I[IeHHOCTHBIX OpHEHTAl[iil  JIMYHOCTH, SKOJIOTUUYECKOTO  MBbIILIeHHS,
TIpe/ICTaB/IeHNH O 3[0POBOM o00Opa3e >KM3HU U Oepe)KHbIM OTHOIIEHHEM K OKDY’Karolei
npupoHoii cpefie. IlosToMy Hapsizy C u3yuyeHueM 001[eOHMO0/IOTHUECKHUX Teopui, a Takke
3HAHWM O CTPOEHWH YKUBBIX CHCTEM Pa3HOT'0 PaHTa W CYI[HOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
TIPOL[ECCOB B TIpOTpaMMe TI0 OHOJIOTUM y/ie/IeH0 BHUMaHHe WCII0/b30BAaHUIO TI0/TyYeHHBIX
3HaHWM B TIOBCETHEBHOM >KU3HU [I/Isl PellleHus MPUKJIAIHBIX 3a/jau, B TOM YMC/ie: MPOGUIaKTHKH
HaC/e[JICTBEHHbIX  3a00/ieBaHUI  ue/loBeKa, MeAUKO-TeHeTUYeCKOTO  KOHCY/JIbTUPOBaHUS,
000CHOBaHUSI 3KOJIOTMUECKH 1]e1ec000pa3HOro MoBe/IeHUs] B OKpYJKarolllel MPUPOJHOU cpefie,
aHa/M3a B/USHUSL XO3fHCTBEHHOM [IeSITeJTbHOCTH uejioBeKa Ha COCTOSIHME TIPUPOZAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHWIeHWe BHMMaHWs K TPUK/IQHOM HarpaB/Je€HHOCTH y4yeOHOTOo
npeaMeta «BuOOTHSI» MPOJUKTOBAHO HEOOXOJUMOCThIO 0becrieueHUs YCIOBUM [Jisi pelleHust
OJTHOM M3 aKTyaJIbHBIX 3a/lau LITKOJILHOTO OMoornueckoro o06pa3oBaHusi, KOTOpasi TIpeAroiaraet
(hopmMupoBaHMe y 00YyYarOIIUXCS CIIOCOOHOCTU aJanTHPOBAaThCS K W3MEHEHWSIM JAWHAMHUHO
pa3BUBAIOILIErOCSI COBDEMEHHOT'0 MHpa.

Buonorusi Ha ypoBHe cpejHero o0ilero o0pa3oBaHUsi 3aHMMaeT BakHOe MecTo. OHa
obecrieunBaeT (hopMUpOBaHWe Yy OOyuaroIUXCs TPEe/ICTaBIeHUN O HayuyHOW KapTWHE MUDa,
pacmpsieT ¥ 000011jaeT 3HAHKUS O )KUBOU MPUPO/Ie, € OTIMUUTETHHBIX NMPU3HAKaX — YPOBHEBOU
OpraHM3alMM W 3BOJIOLMM, CO3JAET YCIOBHUS [JIs: TIO3HAHWs 3aKOHOB >KWUBOW TIPUPOJBI,
(hopmupoBaHUst (YHKLMOHATBHOM T'PDaMOTHOCTH, HaBLIKOB 3/]0POBOTO U Oe3oracHoro obpasa
JKU3HU, KOJIOTHUECKOTO MBIIIeHUs], LIEeHHOCTHOTO OTHOIIEHUS K )KUBOU TIPUPO/Ie U YeIOBEKY.

Bosbiioe  3HaueHWe OWOSIOTUS WMeeT Takke [l PpeIleHWs BOCIUTATENBHBIX U
pa3BUBANOIIMX 3aJau cpeiHero obiero o6pa3oBaHus, col[Manu3aluu o0yJariuxcs. M3ydyeHve



buosiorumn obecrieunBaeT yCIOBUS JIst dbopmupoBaHUs VHTeJIeKTYaTbHbIX,
KOMMYHHUKAI[UOHHBIX ¥ MH(OPMAI[MOHHBIX HABBIKOB, 3CTETHUECKOW KY/bTYPhI, CIIOCOOCTBYET
WMHTerpalyuu OUOJIOTHUeCKUX 3HAHWN C Mpe/ICTAB/I€HUSIMHM U3 [PYTUX Y4ueOHBIX MpeJMEeTOB, B
YaCTHOCTH, PU3UKHU, XUMUU U Teorpaduu. HazBaHHbIE TOI0XKEeHUs O TpejHa3HaueHUH yueOHOTo
npeamera «bBHOJIOTHsI» COCTaBWIM OCHOBY [ijisi  OTIpefie/ieHus1 TO/XOJ0B K OTOOpYy U
CTPYKTYPUPOBAHMIO €T0 COJiep>KaHusl, TIPe/ICTaB/IeHHOTO B IPOrPaMMe 0 OMOJIOTHH.

Ot6op cofepxanus yueOHoro rpeamera «bronorusi» Ha 6a30BOM YpOBHE OCYIIECTBJIEH C
MO3ULIMK KY/IbTYPOCOOOpa3HOro MOAX0/ja, B COOTBETCTBUM C KOTOPBIM 00yUaromiyecs: JO/DKHBI
OCBOMTb 3HaHUS U YMeHWs, 3HauuMble i1 (popMyUpoBaHUs 00Iel Ky/lbTyphbl, OMpeestole
aZlekBaTHOe TIOBe/leHWe 4YesloBeKa B OKPY)Kalolleill TMPUPOAHOW cpefe, BOCTpeOOBaHHbLIE B
TIOBCe/IHEBHOM >KU3HU U TIPAaKTHUeCKoH fesiTebHOCTH. Ocoboe MeCcTo B 3TOM cHCTeMe 3HAHUM
3aHUMAKOT 3J7IeMeHThl COZiep>KaHUsl, KOTOpble C/Iy)KaT OCHOBOW i (hOPMHPOBAHUS
Tpe/iCTaB/IeHWid O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapTHHe MHpa U L[eHHOCTHBIX
OPHEHTALIUSIX JITYHOCTH, CIIOCOOCTBYIOIMX T'YMaHU3auy OMOI0THYecKoro o0pa3oBaHusl.

CTpyKTypypOBaHHWe COZep)KaHusi y4yeOHOTO MaTepwaja B TIporpaMMe 10 OHOIOTHH
OCYIL[eCTBJ/IEHO C YUETOM TPUOPUTETHOTO 3HAU€HWs 3HAHUW 00 OTJIMUMTE/bHBIX 0COOEHHOCTSIX
JKUBOW TIDUPOJBI, O €€ YDOBHEBOM OpraHW3alliM W 3BOJIIOLMU. B COOTBETCTBHUH C 3TUM B
CTPYKType yueOHOro npeamMeTa «bHO/IOTHSI» BbIJ|e/I€HBI C/IEAVIOIIME CO/IeP)KaTe/IbHbIE JTUHUM:
«buosnorust Kak Hayka. MeTo/ibl HAy4HOTO MO3HaHUs», «KieTKa Kak Ouo/ioruueckasi CUCTeMa»,
«Opranusm Kak Ouosornyeckas cucrema», «CucremMa U MHOroobpa3ue OpraHHuecKoro MHpa,
«3OBOJTIOLIUS YKUBOU MPUPO/IBI», «KOCUCTEMBI U MPUCYILHE UM 3aKOHOMEDPHOCTU».

Llens u3yuenusi yuebHoro mpeamera «buosorus» Ha 6a30BOM ypoBHe — OBJafieHUe
00y4YaroIMMUCS 3HAaHUSMH O CTPYKTYPHO-(DYHKIIMOHA/TbHOW OpraHW3al[ii >KUBBIX CHUCTEM
Pa3HOTO paHra W mpuoOpeTeHre YMeHU UCII0/Ib30BaTh 3TH 3HAHUS /ISl TPaMOTHBIX JIeHCTBUM B
OTHOLLIEHNU 00BHEKTOB >KUBOU MPUPO/IbI U PEIIeHUs Pa3/IMUHBIX )KU3HEHHBIX TIPO0IeM.

HoctxeHue 1enu u3ydeHuss yudeOHoro mnpegmera «buosorusi» Ha 6a30BOM ypOBHe
obecrieurBaeTCs pelleHreM CIeAYIOIUX 3a/ay:

OCBOeHMe OOyuarolMMUCS CUCTEMBbI 3HaHUKW O OWOJIOTUUECKHUX TeOpHsiX, YUeHMSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, TpaBWaxX, CIY)KalluX OCHOBOM it (hOPMHPOBAHUS
TIPe/ICTaB/IeHWH O eCTeCTBEeHHO-HAayYyHOW KapTHHe MHpPa, O MeTO/laX HAy4yHOro I03HaHUS,
CTPOEHMH, MHOTrOo00pasuu M O0COOEHHOCTSIX JKMBBIX CHUCTEM pa3HOTO YPOBHSI OpraHW3aLuH,
BBIZIAIOIINXCST OTKPBITUSIX ¥ COBPEMEHHBIX MCC/Ie/JOBAHUSX B OHMOIOTHH;

(opmMupoBaHMe y 00yUarOIIMXCS TI03HABATe/NbHBIX, WHTE/JIEKTYaJIbHIX U TBOPYECKUX
CIMOCOOHOCTEH B MPOLIECCe aHa/IM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOIOTUM HayUHBIX B3IJISI/IOB,
U/lel U TIOAXOZ0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpPraHU3al[|H;

CTaHOB/IEHWEe Y oOydaromuxcs o0Iiel Ky/ibTypbl, (QYHKI[MOHATbHONW TI'PaMOTHOCTH,
pa3BUTHE YMeHUN OOBSICHATb U OL|eHUBATh SIBJIEHUsS OKPY)KAIOI[Er0 MHUpa YKUBOW MPUPOJBI Ha
OCHOBAHMMW 3HAHWH U OIbITA, MOJYYEHHbIX TIPY U3yUeHUH OMOJIOTHH;

(dopMupoBaHye y 00ydyarOLUMXCs YMEHUH W/UTIOCTPUPOBATh 3HaueHWe OMOJIOTHYeCcKHX
3HAaHWUM B TIPAKTUUECKOW [esTeJTbHOCTH YesloBeKa, PAa3BUTUU COBPEMEHHBIX MeJUIUMHCKUX
TEXHOJIOTHUH U arpoOMOTEXHOJIOTHIA;

BOCITUTaHWE YOEXJEHHOCTH B BO3MOXKHOCTH TIO3HAHMs U€JIOBEKOM >XMBOU TIPUPO/BI,
HeoOX0IUMOCTH OepeXKHOT0 OTHOLIeHHUs K Held, COO/TI0/IeHUsT STUUeCKUX HOPM TP MPOBe/leHUU
OMOJIOTUYECKUX UCCIeIOBaHUM;

OCO3HaHHWe L[eHHOCTH OMOOTMYeCKWX 3HAHWM [/ TIOBBILIEHHS] YPOBHS 9KOJIOTMUECKOM
KY/IbTYPBI, 7151 GOPMHUPOBaHUS HAYYHOT'O MUPOBO33pPeHUS;



NpUMeHeHe TPUOOPeTEHHBIX 3HAHWK W YMEHWH B TIOBCEAHEBHOW >XU3HHU [l OLIEHKH
TIOC/IeZICTBUI CBOEH JeATe/IbHOCTA TI0 OTHOLIEHWIO K OKpY)Karoiled cpele, cOOCTBEHHOMY
3/10pOBbI0, 000CHOBaHUE U COO/IOIeHHe Mep MTPOGMUIAKTUKY 3a00/1eBaHUH.

B cucreme cpemgHero obirero oobpasoBanusi «brosiorusi», u3yuaeMasi Ha 6a30BOM ypOBHe,
ABJSIeTCSl 00si3aTe/lbHbIM yueOHBIM TIPEIMETOM, BXOJSIIUM B COCTaB TpeAMETHON o06sacTtu
«EcTecTBeHHO-HayuHbIe TIPeAMeThI».

it u3yueHust 6rosorvy Ha 6a30BOM YpOBHe cpefiHero o01ero o6pa3oBaHUs OTBOAMTCS
68 uacos: B 10 kacce — 34 vaca (1 uac B Hefiento), B 11 kacce — 34 vaca (1 yac B HeJjei0).



COAEPXXAHUE OBYUYEHUSA
10 KJIIACC

Tema 1. Bronorus Kak HayKa.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUUECKUMU U JPYTUMH
ecTeCTBeHHBIMUA HayKamu, ¢unocodueil, 3THKON, 3CTETUKOW W mpaBoM. Pomb Ouosnoruu B
(hopMUpOBaHUM COBPEMEHHOM HayYHOH KapThHbI MUpa. CrcTemMa OHMOIOTMUeCKHX HayK.

MeTo/ibl TI03HAHUS )KUBOW TIPUPO/LI (HabOM0[eHe, SKCIIePUMEHT, OlMCcaHue, U3MepeHue,
KaccuduKarlys, MoieTMpoBaHKe, CTaTUCTHUeCKas 00paboTKa IaHHbIX).

JleMOHCTparpu:

[Toptpetsr: Y. Jdapsun, I'. Mengesns, H. K. Kosbros, [Ix. Yorcon u ®@. Kpuk.

Tabmu1el ¥ cxeMbl: «MeTOo/Ibl [TO3HAHHS YKUBOU TTPHUPO/ILI».

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

[Tpaktueckass pabora Ne 1. «Vcmosib30BaHMe Ppa3IMUYHBIX METO/OB TIPH HW3yYeHUH
OrosIornYecKux 0O BLEKTOBY.

Tema 2. )KuBble CUCTeMBI ¥ X OpraHu3al{ysl.

JKuBble cuctembl (6UOCHCTeMBbI) Kak MpeAMeT u3yueHusi Ouosioruu. OT/IMuMe >KUBBIX
CUCTeM OT HeOpraHU4YeCKOM MPUPO/bI.

CeoiicTBa OwmocucteM U HWX pasHooOpasWe. YPOBHH OpraHu3sal[id OHOCHUCTEM:
MOJIEKY/ISIDHBIM,  K/IEeTOUHBbIM, TKaHeBbld, OpraHW3MeHHbIM,  TMOMY/SLXOHHO-BUIO0BOM,
9KOCUCTEMHBIH (OMOTeoeHOTHUeCK i), OroC(epHBIH.

JleMOHCTpaIu:

Tabmuubl 1 cxembl: «OCHOBHBbIE TIPU3HAKH JKU3HW», «YDOBHH OpraHW3aliyd >XUBOMN
TIPUPOAbBD».

O6opyznoBanue: Moennb Mosekysibl JJHK.

Tema 3. XyuMH4eCKuii COCTaB ¥ CTPOEHHE KJIETKM.

XYUMUYeCKUMil  COCTaB  K/JeTKM.  XHWMHYecKue  37eMeHTbl:  MaKpO3/IeMEeHThI,
MHUKpO3/ieMeHThl. Bosia 1 MUHepasibHble BelllecTBa.

®yHKIIMM BOABI U MHUHepa/bHBIX BelleCTB B KjeTke. [lojjep)kaHue OCMOTHUECKOTO
OanaHca.

benku. CocraB 1 cTpoeHHe 6ekoB. AMUHOKHUC/IOTBI — MOHOMeEpPHI 6enkoB. He3ameHuMbIe
M 3aMeHWMble aMUHOKUCIOThl. AMWHOKHUC/IOTHBIA COCTaB. YPOBHU CTPYKTYphbI OeTKOBOM
MOJIeKy/bl (TIepBUYHAsi, BTOPHUYHAs, TPeTUUHasi W YeTBePTHUHAs CTPYKTypa). XHUMHUeCcKHe
cBoiicTBa OenkoB. Buonoruueckue QyHKIMM Ge/IKOB.

depmeHThI — OMOMOTHYeCcKWe Katanmu3aTtopbl. CTpoeHWe (epMeHTa: aKTUBHBIA LE€HT,
cyoctpatHast  cneuuduuHocTh.  KodepmenTtel. Burtamunbl.  OTiuuusi  ¢epMeHTOB  OT
HeopraHMuecKuX KaTaan3aTopOB.

YrneBozbl: MOHOCaxapu/pbl (T/It0K03a, prubo3a u Je3okcupubosa), Jucaxapubl (caxaposa,
JlaKTO3a) W To/NMcaxapufbl (Kpaxmas, TJIMKOTeH, LeJitoio3a). buosornueckue (QyHKUWN
yT/IeBO/IOB.

Jlunuapl:  Tpurvlepuasl, Gochonunuael, crepouabl. ['uapodunbHO-TUAPOhOOHbIE
cBoiicTBa. Buonornueckue GyHKUuM aunuioB. CpaBHeHUe YyryieBo0B, OeNKOB U JIMIU/OB Kak
HMCTOUHUKOB SHEpPIUM.



Hyknevnoseie kuciotel: JJHK v PHK. HykneoTuasl — MOHOMEDBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenvie u Qynkuun [HK. Ctpoenue u ¢yukumu PHK. Buzabsr PHK. AT®: crpoeHue u
dbyHKIMN.

[uTosorusi — Hayka o KieTke. KjieTouHasi Teopusi — IpuMep B3avMOJENCTBUS Ued U
(haKTOB B HAyUYHOM IO3HAHUU. MeTo/ibl U3yueHUs! KJIeTKH.

KreTka Kak 1jesiocTHast >kuBasi cucrema. OOIye Mpu3HaKy K/I€TOK: 3aMKHYTasi Hapy>KHast
mMeMOpaHa, Mosiekysbl JJHK Kak reHeTHueCcKuii armapaT, CCTeMa CUHTe3a Oefka.

Tunbl K/IeTOK: 3SyKapuOTHYecKas U TpoKapuoThueckas. (Oco0eHHOCTH CTpPOeHHs
ITPOKApHOTUUECKOM KeTKU. KiteTouHasi cteHKa 6akTepuii. CTpoeHHe 3YKapHOTHUeCKOH K/IeTKHU.
OCHOBHBIE OT/INUKS PaCTUTETHHOM, )KUBOTHON 1 TPUOHOM K/IETKH.

[ToBepXHOCTHBIE CTPYKTYphl K/IeTOK — K/IeTOYHAsi CTE€HKA, IVIMKOKAlIWKC, UX (DYHKIUH.
[Tna3matuueckass mMemOpaHa, eé cBoiictBa W (yHKIuM. LluToruiasMa U €€ OpraHOW[bL
OpHomeMbpaHHble opraHou bl Kinetku: OI1C, ammapar I'onbaku, 1u30combl. [1oyaBTOHOMHBIE
OpraHou/pbl K/AeTKU: MUTOXOHZPWH, IIacTUAbl. IIpoucxoxpeHre MUTOXOHAPUM M TJIACTUJ.
Buzb! mtactug. HemeMOpaHHbIe OpraHOU/bI KIIETKH: PUO0OCOMBI, KIIeTOUHBIN LIEHTP, LIEHTPHUOJIH,
PeCHUYKH, KXT'YTUKU. DYHKIMU OPraHOW/ 0B KJIeTKU. BKtoueHust.

Slmpo — perynsTopHbIi LieHTp KiaeTku. CTpoeHue sifipa: siepHasi 000/10UKa, Kaproryia3ma,
XPOMAaTHH, JPbIIKO. X POMOCOMBI.

TpaHCropT Bel[eCTB B K/IeTKe.

JeMoHCTparpm:

[Moptpetsl: A. JleBenryk, P. I'yk, T. IlIsanH, M. Illneiigen, P. Bupxos, k. YorcoH, .
Kpuk, M. Yunkunc, P. ®pankinul, K. M. bap.

[uarpammel:  «PacnipefieneHre XUMHUYECKMX 3/71eMEHTOB B HEXUBOW MPUPOZE»,
«PacnipesienneHre XUMUYECKUX 3/IEMEHTOB B JKUBOUW TIPUPOJE».

Tabmuubl U cxembl: «Ilepuognueckass TabmMila XMMAYECKUX 3/IeMeHTOB», «CTpoeHHe
MOJIEKYJbl BOZAbI», «buocuHTe3 Genka», «CTpoeHue MoneKysibl Oesika», «CTpoeHre GepMeHTa»,
«Hykneunosble kucnotel. [JHK», «Ctpoenne Monekyael AT®», «CTpoeHre 3yKapuOTUUeCKON
KneTku», «CTpoeHue >XUBOTHOM K/eTKW», «CTpoeHue paCTUTe/NbHOM KiIeTKu», «CTpoeHUe
MPOKapUOTUYECKOH KIeTKW», «CTpoeHHe s/ipa KIeTKU», «Y TIeBOAbI», «/IUMugbI».

OO6opyzoBaHre: CBETOBOW MHKDPOCKOM, 00OpyZOBaHWe [jisi TPOBe/eHHs HalOJIF0/IeHUH,
M3MepeHnH, 3KCIIepUMEHTOB, MHUKPOIIpernapaThl PacTUTE/bHbBIX, )KUBOTHBIX U OaKTepHasIbHBIX
KJIETOK.

JIabopaTopHble ¥ TIPaKTUUeCKue paboThI:

JlabopatopHasi pabota Ne 1. «/3ydyeHre KaTalUTHYeCKON aKTUBHOCTH (hepMeHTOB (Ha
TpyUMepe amu/iasbl WK KaTtanasbl)».

JlabopatopHasi pabora Ne 2. «/3yueHuWe CTPOeHHsI KJIETOK DPACTeHWH, >KUBOTHBIX U
OakTepwii 110, MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIperapatax U UX OIMUCAHUE».

Tema 4. )KusHeiesTe/IbHOCTh K/IeTKU.

ObmeH BelectB, uad MeTabomu3M. AccumMuisiusi (TIaCTUUeCKUd oOMeH) W
JVICCUMUTISILINS (9HepreTryecKrii o0OMeH) — ZiBe CTOPOHBI eJMHOTO TipoLiecca Metabosmsma. Posb
3aKOHOB COXPaHeHHs Bel|eCTB U SHePIuU B TIOHUMaHUK MeTabos3ma.

Tunbl oOMeHa BelljecTB: aBTOTPO(HBIM U reTepoTpodHbiii. Ponb (epmeHTOB B 0OMeHe
Bell[eCTB Y IIpeBpallleHU SHepruu B KJIeTKe.

dortocuHTe3. CBeroBass W TeMHOBas (a3bl dotocuHTe3a. Peakimu ¢doTocHHTe3a.
SddexkTuBHOCTL (hoTOCHHTE3a. 3HaUeHHe POTOCUHTE3a /IS )KU3HU Ha 3emsie. Bausinue ycioBuii
cpefibl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBILIIEHUS €T0 MPOJYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHUH.



XeMocuHTe3. XeMOCHUHTe3Upyole OakTepyuu. 3HaueHWe XeMOCHHTe3a /s JKU3HU Ha
3emiie.

OHepreTnueckuii o0OMeH B KjeTke. PacmjeryieHue  BeljecTB, BbljesieHWe |
aKKyMY/IMpOBaHKe SHEePryu B K/leTKe. JTarbl 3HepreTuueckoro obmeHa. I'mikonu3. bposkeHue u
ero BuApl. KucioposHoe OKuCIeHWe, WIA K/IeTOYHOe JbixaHuhe. OKUC/IHATe/IbHOE
dochopunrpoBanre. DPPeKTUBHOCTb IHEPTETHUECKOTO OOMEHa.

Peakiiu MmarpuuHOoro cuHTte3a. [‘eHeTuueckas uHpopmauus u [JHK. Peanusarus
reHeTM4eCckor uHGOpMalMM B KjeTKe. ['eHeTUUeCKUM KOJ W ero CBONCTBA. TpaHCKpUIILUS —
MaTpuuHbli cuHTe3 PHK. TpaHcsiius — 6uocuaTe3 6enka. Tarbl TpAHCIAILWMH. KoarpoBaHue
aMUHOKUCIOT. Posb pubocom B 6rocrHTe3e Oenka.

Heknerounsle ¢opMbl >KM3HM — BUpPycbl. Mcropuss OTKpbiTHs BupycoB (. U.
ViBaHoBCKuii). OCOOeHHOCTH CTPOEHUs U )KU3HEHHOTO 1WK/a BUPYycoB. bakreprodaru. bosesnu
pacTeHUl, )KMBOTHBIX U UelioBeKa, BbI3biBaeMble BUpycaMu. Bupyc uMMmyHogeduiuTa yenioBeka

(BUY) - Bo30yautens CIIM/Ja. OOpaTHass TpaHCKPWIILMS, peBepTasa U HWHTerpasa.
[TpoduiakTHKa paclpoCTPaHEeHUs] BUPYCHBIX 3a00/IeBaHUMA.
JeMoHCTparpm:

[Toptpetsl: H. K. Konbiios, . W. IBaHoBckuii, K. A. Tumupsizes.

Tabmuplt w cxembl: «Tumbl  THTaHUs», «MeTabomi3m»,  «MUTOXOHPHUS»,
«JHepreTUUecKuii 00MeH», «Xoporuiact», «®orocunre3», «Ctpoenue [JHK», «CtpoeHue u
(byHKUMOHMpOBaHHe TeHa», «CuHTe3 Oeska», «['eHeTWUueCcKM KoJ», «Bupych»,
«bakrepuodaru», «CTpoeHue U >KuW3HeHHbIM UWKA Bupyca CIIW/[a, 6akTtepuodara»,
«Permukanusa JTHK».

O6opyznoBaHue: Mofenu-anmuivkaimu «Yasoenue THK u tpaHckpumiwsi», «buocuHTe3
6enka», «CTpoeHHe KJIeTKU», Mozienb CTPYKTypbl JJHK.

Tema 5. PasMHOXeHHe ¥ HHAVBH/ya/IbHOE pa3sBUTHe OpraHHu3MOB.

KneTouHeld 1L|MK/A, WM >KU3HEHHBIM LMK/ KiaeTkU. VHTepdasa u muto3. [Ipoueccel,
rpoTekatoljie B uHTepdase. Perukauus — peakiuss mMatpuuyHoro cuHre3a [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM HabOp — KapuoTWIl. [IWMUIOWJHBIA W TaruIOWJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. LIuTosornyeckrie OCHOBBI Pa3MHOXKEHHS] M WHAWBUYATbHOTO Pa3BUTHS
OpraHv3MOB.

Henenue xkyetku — muto3. Craguu murosa. IIporeccel, mpoucxofsiye Ha pa3sHbIX
CTaZusIX MUTO3a. Brosornyeckui CMbIC/I MATO3a.

[Tporpammupyemasi rube/b KJI€TKH — arlornTo3.

@®opMbl  pa3MHOKeHHWsI OpraHuM3MoOB: Oecriojioe W TosoBoe. Bugel  Gecriosnoro
pa3sMHOXKeHHsI: JieJieHWe HaZlBoe, TIOYKOBaHHE OJJHO- M MHOTOKJIETOUHBIX, CIIopoobpa3oBaHue,
BereTaTMBHOE pa3MHOXXeHUe. VICKyCCTBeHHOe K/JIOHMpPOBaHHE OPraHW3MOB, €ro 3HaueHue [Jisi
CeJIeKLIUH.

[TosoBOe pa3MHOKeHUe, ero OTNUus OT becrosnoro.

Meiio3. Craguu Mmetio3a. [lponecchl, mpoucxopsiue Ha crajusx Mmeiosa. [loBegeHue
XpoMocoM B Meno3e. KpoccuHrosep. buosiornueckuii CMbICI U 3HaUeHUe Melo3a.

['ameToreHe3 — mpoijecc 00pa30BaHUs TIOJIOBBIX KJIETOK Y )KUBOTHBIX. [10/10BbIe KeJie3bl:
CeMeHHUKH M sSUYHUKU. Obpa3oBaHMe W pa3BUTHe TIOJIOBBIX KJIeTOK — rameT (CriepMaTo30uf,
AlLleK/IeTKa) — crepMatoreHe3 U oBoreHe3. (OcoOeHHOCTHM CTpPOeHUs —SIMLeKIeTOK WU
criepMaro3ouzioB. OrtofnoTBopeHue. IlapreHoreHes.

WnguBngyansHoe pasBuTHe (OHTOTeHe3). OMOpHOHanbHOe pasBuTHe (3MOpHOTreHe3).
Otanbl 5MOPHUOHATBLHOTO DPAa3BUTHSL Y TO3BOHOYHBIX JKUBOTHBIX: JpoOsieHWe, TracTpy/IsiLius,



opraHoreHe3. [TocTamMOprioHanbHOe pa3BuTHe. TUIBI TOCTIMOPUOHAIBLHOTO Pa3BUTHS: TIPSIMOE,
HerpsiMoe (JIMUMHOYHOe). BriusiHue cpeibl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOXK/IEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 LIBETKOBOI'O PACTeHHs: CTPOeHUe CeMeHH, CTaiuu
pasBUTHS.

JleMOHCTparpu:

Tabmuip! u cxembl: «POPMbI Pa3MHOKEHUST OPraHU3MOB», «/[BOIHOe OTUIO/IOTBOpPEHHE Y
L[BETKOBbIX pacTeHui», «BereraTuBHOe pa3MHOXXeHHEe pacTeHWil», «lleneHue KeTKu
OakTepuii», «CTpoeHHe IIO/IOBBIX KJIeTOK», «CTpoeHHe XPOMOCOMBI», «KIeTOUHBINA IUK/I»,
«Permikanusa JHK», «Mwuto3», «Meiio3», «[IpsiMoe u Hempsimoe pa3Butue», «['ameTtoreHes y
MJIEKOTTUTAIOLINX U YesioBeKa», «OCHOBHbIE CTaJUH OHTOTeHe3a».

O6opyoBaHMe: MHUKPOCKOM, MHUKpoIipernapatbl «CriepMaTo30UAbl MJIEKOTIMTAIOIIEro»,
«SlilllekneTka Miekonurarwollero», «KaprvokvHe3 B K/eTKaX KoOpellka J/yKa», MarHUTHas
Mo/ieJib-anTIMKalus «/leneHue knetku», mogens [JJHK, Mozens MetadasHoil XpOMOCOMBI.

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

JlabopatopHasi pabota Ne 3. «HabnmogeHre MuTO3a B K/IeTKaX KOHUMKA KOpeIKa JTyKa Ha
rOTOBBIX MUKpOIIperiapaTax».

JlabopaTtopHasi pabora Ne 4. «/3yueHWe CTpOEHUs TIOJIOBBIX KJ/IETOK Ha TOTOBBIX
MUKpOIIperiaparax».

Tema 6. HacneacTBeHHOCTb M U3MEeHYMBOCTh OPraHHU3MOB.

Ilpengmer u 3amaun reHeTWKU. VICTOpUSI pa3BUTHS TeHETUKW. Po/b LUTOJNIOTUU U
IMOPHOJIOTUY B CTAaHOBJIEHUH TeHeTHUKH. BKilasi pOCCUHCKUX U 3apy0e)KHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToApl TeHeTUKH (THOPHUJOOTUYeCKUM, LUTOT€HEeTHUYeCKU, MOJIeKYIISPHO-
reHeTrueckrii). OCHOBHbIE reHeTUUeCKre TOoHATUs. ['eHeTHUecKasi CHMBOJIMKA, UCTIOb3yeMasi B
CcxeMax CKpeIluBaHWuM.

3aKOHOMEpHOCTH  HacC/lelloBaHUs  IIPU3HAKOB, ycCTaHOB/JeHHble ['.  MeHjenem.
MoHorubpuHOe CKpellBaHue. 3aKOH eJuHO00pa3susi TMOPUIOB TIepBOro MokosieHus. [IpaBuio
JOMHWHUPOBaHVsA. 3aKOH pacliervieHuss MpusHakoB. ['urore3a uucTtoThl ramer. [losHoe u
HEIOJIHOe JOMUHUPOBaHHUe.

OurnbpupHoe  CKpelvBaHMe. 3aKOH He3aBUCMMOIO HAac/le[OBaHHSl  IPU3HAKOB.
LluToreHeTnueckrue OCHOBBI JWTMOPUJHOTO CKpelLuBaHUs. AHa/lu3Mpylolllee CKpeljuBaHUe.
Vicnonb30BaHue aHAM3UPYIOIIEro CKpeIuBaHus /sl OTpe/ie/ieHHsI TeHOTHIIa 0COOM.

CrerieHHOe Hacje/oBaHWe TIpU3HAaKoB. Pabora T. MopraHa 1o CcriernyieHHOMY
Hac/es0BaHUIO reHOB. HapylilieHue crierieHNst TeHOB B pe3y/ibTaTe KpOCCUHI OBepa.

XpOMOCOMHasi TeOpUs Hac/1eICTBeHHOCTU. ['eHeTUUeCKue KapThl.

I'eneTuka mosia. XpoMOCOMHOe OIrpefiesieHye 1oJia. AyTOCOMBI U I0JI0BbIe XPOMOCOMBI.
l'omorameTHble W rereporaMeTHble OpraHv3Mbl. HacyieoBaHve TpPH3HAKOB, CLEIJIEHHBIX C
TI0JIOM.

W3meHunBOCTh. BH/ibl U13MEHUMBOCTHY: HeHac/le,CTBeHHas U Hac/eACcTBeHHas. Posb cpefibl
B HeHaC/Ie[[CTBEHHOW H3MEHUMBOCTU. XapaKTepucTHUKa MOU(MUKALMOHHOW W3MEHUYMBOCTH.
BapuanuoHnHsii psif, ¥ BapyauyvoHHas KpuBas. Hopma peakuuu niprsHaka. KosuecTBeHHbIE U
KaueCTBeHHbIe MPHU3HAKU U UX HOpMa peaklyy. CBOMCTBa MOAU(PHUKALMOHHON N3MEeHUUBOCTH.

HacnescTBeHHast, UM reHOTUINMUECKasi, U3MeHUMBOCTb. KOMOMHAaTHBHAasT N3MeHUHUBOCTb.
Meii03 ¥ TI0JIOBOM TIpOLIECC — OCHOBA KOMOWHATMBHOW W3MEHUWBOCTH. MyTalMOHHAs
n3MeHuUMBOCTh. Kraccudukauuysi Myraluii: reHHble, XPOMOCOMHBIe, reHOMHble. YacTtoTra u



MIPUUMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMUECKUX PSIIOB B HAC/eACTBEHHON
nsMeHunBocty H. V. BaBunosa.

BHesinepHast Hac/ieICTBEHHOCTb M U3MEHUHUBOCTb.

l'enetrka uenoBeka. Kapuortun uesoBeka. OCHOBHble MeTO/bl T€HETHMKU 4Ye/lOBeKa:
reHeajlOTHYeCKUM, OJIM3HELIOBBIM, [MTOTeHeTHUYeCKHH, OHMOXUMHUYECKHH, MOJIEKYI/ISIPHO-
reHernueckui. CoBpeMeHHOe OIlpejie/ileHHe TeHOTWIIA: [I0JJHOTeHOMHOe CeKBEeHHPOBaHUe,
reHOTHITMPOBaHWe, B TOM uucjie ¢ Tomoieio ITIIP-aHami3a. HacnenctBeHHbIe 3a00/1€BaHMUS
yesioBeKa: reHHble Oosie3Hu, 0osie3HW C  HACIeJCTBEHHOW  IIpe/pacIio/ioyKeHHOCThIO,
XpOMOCOMHbIe 0Oosie3Hu. ComaTuueckWe W TeHepaTHBHble MyTaluu. CTBOJIOBbIE KJIETKHU.
[TpuHIMMBI 340POBOTO 00pa3a KW3HH, JUArHOCTUKH, MPOMUIAKTUKHA U JIeUeHHUs] TeHeTUYeCKUX
Oose3Heli. MenUKO-TeHETUUECKOe KOHCY/bTHPOBaHWe. 3HaueHHWe MeAUIUHCKOW TeHEeTUKU B
TIpeJIOTBPAIlleHUH U JIeUeHUH reHeTHYeCKUx 3abosieBaHMIA yesioBeKa.

JeMoHCTparpm:

[Moptpetsl: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBurios.

Tabmuupbl U cxembl: «MOHOTHOPUHOE CKpell[MBaHWe U ero LUTOreHeTHUecKasi OCHOBA»,
«3aKOH pacllervieHduss W ero LUTOreHeTHYecKass OCHOBa», «3aKOH YMCTOTBI TaMmeT»,
«IurubpusHoe CcKpeluBaHue», «LIuTo/OrMueckrie OCHOBBI JUTMOPUIHOTO CKpEIIMBaHUs»,
«Meii03», «B3auMo/ieiCTBYE asljie/IbHBIX TeHOB», «I'eHeTHUecKre KapThl paCTeHUH, )KUBOTHBIX
U uesioBeKa», «['eHeTuKa moja», «3aKOHOMEDHOCTH HacC/el0BaHUsl, CLIE[IJIEHHOTO C T0JIOM»,
«KaproTunbl uye/lioBeKa U JKUBOTHBIX», «BHABI W3MEHUHMBOCTH», «MoaubHKaL[OHHAS
M3MeHUHBOCTh», «HacnemoBanue pesyc-dakropa», «['eHeTHKa TPy KpoBu», «MyTallMOHHas
V3MEHUMBOCTb».

Ob6opyoBaHMe: MoOeNU-anTuiKauu  «MoHOTUOpHHOe CKpeljuBaHue», «HemomHOe
JOMUHUPOBaHHE», «IUruOpuaHOe CcKpeluBaHue», «IlepeKpécT XpoMOCOM», MHMKPOCKON U
MUKpornpenapat «/Ipo3oduna» (HopMa, MyTaly (GOpMbl KPbI/IbeB U OKPACKU Tea), repbapuit
«["opox moceBHOI».

JIabopaTopHble ¥ IpaKTUUeCKre paboThI:

JlabopatopHast pabota Ne 5. «/3yueHre pe3y/lbTaTOB MOHOTUOPUAHOTO U AUTHOPHUIHOTO
CKpelLMBaHUs Y AP030(PUsibl Ha TOTOBBIX MUKpOIIpernaparax».

JlabopatopHasi pabota Ne 6. «/3yueHre MOAU(PHUKAIIMOHHON W3MEHUMBOCTH, TIOCTPOEHHE
BapHAalL[MOHHOTO Psi/ia U BapyUal[MOHHON KPUBOM».

JlabopatopHasi pabora Ne 7. «AHamM3 MyTalMii y [JpOo30GHW/IbI Ha TOTOBBIX
MUKpOIpernaparax».

[MpakTryeckast pabora Ne 2. «CocTaByieHUe ¥ aHau3 PO/IOC/IOBHBIX UeoBeKay.

Tema 7. Ceyekipist opraHu3MoB. OCHOBEI GHOTEXHOJIOTHH.

CeslekLis KaK Hayka M MpoLiecc. 3apoXkieHue cejleKjuy 1 AoMecTukaius. Yuenve H. U.
BaBwioBa 0 I1leHTpax MPOUCXOXKIEHUSI U MHOrooOpasust Ky/JbTYPHBIX pacTeHui. L[eHTpbl
TIPOUCXOXKIEHUST IOMAllTHUX )KUBOTHBIX. COPT, MOPO/ia, LIITaMM.

CoBpeMeHHble MeTO/bI CeJIeKI[UU. MacCOBbIA U WHUBUAYA/TbHBIA OTOOPHI B CEJIEKI[UH
pacTeHU U >KUBOTHBIX. OlleHKa 3KCTepbepa. BM3KopoCTBeHHOe CKpelliBaHue — UHOPUIVHT.
Yucrasgs smuHUs. CKpelyBaHWe UHCTBIX JIMHUW. ['eTepo3uc, WM TrUOpUAHas CHIA.
HepopcTBeHHOe cKpelyBaHue — ayTopuguHr. OtpanéHHas rubpugusais U eé  yCrexu.
VckyccTBeHHBIM MyTareHe3 W TMOMy4YeHUe TMOMUIUIONJ0B. JIOCTH)KeHHs CesIeKL[UM pacTeHuH,
>KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHosoruss Kak oOTpac/ib IPOM3BO/ACTBA. ['eHHass WH)XKeHepus. JTalbl CO3/aHUS
pekomOuHanTHOM JIHK u TpaHcreHHbIX opraHu3moB. KieTouHasi um)keHepusi. KieTouHble
KY/JbTYPbl. MUKDOK/IOHa/IbHOE pa3MHOKeHue pacTeHui. KiioHMpoBaHUe BBICOKOIPOYKTUBHBIX
Ce/IbCKOXO035IUCTBEHHBIX OPraHU3MOB. OKOJIOTHUeCKWe W 3IThueckue rpobsemer. 'MO  —
reHeTHYeCKU MOAU(HULMPOBaHHbIE OPraHU3MBI.

JeMoHCcTpanuu:

[Toptpertsr: H. 1. BaBunos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. V1BaHoOB.

Tabmuupbl ¥ cxembl: KapTa «LleHTpbI TPOMCXOXKIEHWs W MHOrooOpasusi Ky/IbTYPHBIX
pacteHuii», «I[1opofbl JOMAIITHUX >XUBOTHBIX», «COpTa Ky/JbTYPHBIX pacTeHUi», «OTHaniéHHas
rubpugusaiys», «Pabotel akagemuka M. @. VBaHoBa», «Ilomuriouaus», «OOBEKTHI
OuorexHosorum», «KneTouHble KylbTypbl M KJIOHHPOBaHHe», «KOHCTpyWpoBaHUWe U TIEPeHOC
reHOB, XPOMOCOM».

O6opyoBaHue: MYJISDKM TUIOIOB M KODHEIUIOZIOB AWKUX (POPM U KYJIbTYPHBIX COPTOB
pacteHui, repbapuii «CesTbCKOX03SMCTBEHHbBIE PACTEHUS».

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

IKckypcusi «OCHOBHbIE METObl U JOCTW)KEHUSI CelleKL[UM pacTeHWW U >KUBOTHBIX (Ha
CeJIeKLIMOHHYIO CTaHLMI0, TUIEMEeHHYH0 (epMy, COPTOUCIIBITATENbHBbI Y4YacCTOK, B TeIJIMYHOE
X035HCTBO, Tab0PaTOPUIO arpOyYHUBEPCUTETA UM HAYYHOTO LIEHTPa)».

11 KITACC

Tema 1. DBo/IOIMOHHAsA OMOJIOTHSL.

[TpeAnocbIIKM BO3HWKHOBEHMSI SBOJIFOLIMOHHOW TeOpUHU. OBOJIIOL[MOHHAs TeOpusi U eé
MecTo B Ouosioruu. BivsiHye 3BOTIOIMOHHON TeOPUH Ha pa3BUTHe OHMOJIOTHU U IDYTUX HayK.

CBuzerenbCcTBa 5BOMIOLMU. [laneoHTOnOrMyeckye: MoC/aAe[0BaTeIbHOCTb —IOSIBIEHUS
BU/IOB B T1a/IEOHTOJIOTUUECKOM JIETOMUCH, TiepexojHbie (opMbl. broreorpaduueckue: cxo/iCTBO
Y pa3nuuue GayH U (yiop MaTepuKOB U OCTPOBOB.

OMOpHoorueckKre: CXOJCTBA U Pa3IduMs SMODHUOHOB pa3HbIX BUOB TTO3BOHOUHBIX.
CpaBHUTe/IbHO-aHATOMUYECKHe: TOMOJIOTMYHbIe, aHa/OTM4Hble, DPYJVMMEHTapHble OpraHsbl,
aTaBU3Mbl. MoOJ/eKy/IIpHO-OMOXUMHUYEeCKHe: CXOACTBO MEeXaHU3MOB HacC/Ie[CTBEHHOCTH U
OCHOBHBIX MeTaboMueCKUx MmyTel y BceX OpraHu3MOB.

OBoyoLoHHass Teopus Y. /[lapBuHa. IIpeAnoceuiKM BO3HUKHOBEHUS [apBUHU3MA.
[BwKyie CWIbl 3BOMIOLUK  BUAOB 10 /[lapBuHy (M30BITOUHOE pa3sMHOXeHHEe TIpU
OTPaHUUEHHOCTA PeCypCOB, Heompe/enéHHas HW3MEHUMBOCTb, Oopbba 3a CyllecTBOBaHHUe,
eCTeCTBEeHHBIN 0TOOP).

CuHreTnueckas Teopust 3BomoLuy (CTO) v eé 0CHOBHBIE MOJIOKEHMUS.

MukposBomonust. [Tonynsnys Kak evHMLIA BUZIa U SBOJTIOLUU.

[BwKyiye cubl (PpakTopbl) 3BOMOLMU BUJIOB B TpUpPOJe. MyTal[MOHHBIA TpoLiecC U
KOMOWHATUBHAsE W3MEHUWBOCTb. [loMy/sliMOHHBIE BOJIHBI U Apeid TeHoB. W3onmsuus u
MHTpaLusl.

EcrecTBeHHbIM 0TOOp — Hampap/siomui ¢aktop 3Bomonud. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tpucrocob1eHHOCTb OPraHU3MOB KakK pe3yJ/bTaT 3BOJIOLMU. [IpuMepsl niprcrocobieHuit
y opranu3moB. Apomop¢03bl U UauoaJanTaluu.

Bung u BumooOpasoBanue. Kputepum Buga. OcHoBHbIE (OpMBbI BH000pa30BaHUS:
reorparueckoe, 5K0JI0rMuecKoe.



MakposBomorusi. PopMbl 3BOMIOLMM: (UIeTUYeCKas, JUBepreHTHasi, KOHBEepreHTHas,
napasiiienbHasi. HeobpaTuMoCTh 3BOJTIOINY.

ITpoucxoxzaeHue OT  HeClleLMalu3upOBaHHBIX  IPeJKOB. ITporpeccupyromias
crieLManu3anys. AfanTuBHas pajuaLiysl.

JeMoHCTparpm:

[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckui, K. M. bap, 3.
I'ekkens, @. Mrosiep, A. H. CeBepLioB.

Tabmuiel W cxembl: «Pa3BuUTHE OpraHMYeCKOro Mupa Ha 3emiie», «3apo/bIiin
TO3BOHOYHBIX JKUBOTHBIX», «ApXeornTepukc», «®PopMbl OOpPEOBI 3a CyI[eCTBOBaHHEY,
«EcrectBeHHbIii 0TOOp», «MHOroobpa3ue COpTOB pacTeHHil», «MHoroobpasme TmOpos
JKUBOTHBIX», «[Tonynarmm», «MyTaroHHas U3MEHUNUBOCTbY, «Apomopdo3bi»,
«MpnoamanTaumm», «OOMjas gereHepalusi», «/IBIKYyIMe CUIbI 3BOMIOLMK», «Kapta-cxema
Mapipyta mnyreinectBuss Y. [lapBuHa», «bopbba 3a cyijecTBoBaHue», «IIpucroco6ieHHOCTh
OpraHu3MoB», «I'eorpaduueckoe BUA000pa3oBaHue», « IKOJIOTHUECKOe BU[000pa30BaHue».

O6opyzoBaHye: KOJ/UIEKLMSI HACEKOMBIX C Pa3/IMYHBIMU TUTIAaMUA OKPackH, Habop TJI0Z0B U
ceMsiH, KoJuteKUusi «[IpuMephl 3allUTHBIX TIPUCTIOCO0IeHUH Y )KUBOTHBIX», MoZiesib «OCHOBHbIE
HaTpaBJIeHUs IBOJTIOLMN», 00BEMHast MoJieb «CTpoeHre TOIOBHOTO MO3Ta TT03BOHOUHBIX».

buoreorpaduyeckass kKapra Mupa, Kosiekiusi «@®opMbl COXPaHHOCTH HCKOTaeMbIX
>KUBOTHBIX U PacTeHHUi», MOJe/b anruidkaius «IlepeKpécT XpoMOCOM», BJlaKHbIe TperiapaThl
«Pa3Butne Hacekomoro», «Pa3BuTWe JATYIIKW», MUKporipernapaT «/lpo3odwuna» (HopMma,
MyTaLry (OpMbI KPbIIIbEB U OKPacKu Tesa).

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHe BUZIOB 10 MOP(HOIOTMYECKOMY KPUTEPUIO».

JlaboparopHass pabora Ne 2. «OrmucaHue TNPUCIIOCOOJIEHHOCTY OpraHu3Ma H  eé
OTHOCUTEJIbHOTO XapakKTepay.

Tema 2. BO3HUKHOBEHMe ¥ pa3sBUTHE XKU3HU Ha 3eMie.

[loHayuHble TIpe/iCTaBlIeHUs O 3apOXKJeHWUU >KM3HU. HayuHble rurnore3bl BOSHUKHOBEHHS
KW3HU Ha 3emsie: abWoreHe3 W MMaHCTepMUsl. XUMHUeCKas BOOLMSA. AOHOTeHHBbIM CUHTE3
OpraHWYecKWX Bel[eCTB W3 HEOpPraHWYeCKuMxX. OKCIepUMeHTa/lbHOe IIOATBEpP’KJeHue
XUMUAYECKOH 3BOJOIMK. HauasmbHble 3Tarbl OMosiornueckoi sposornuu. ['mrote3za PHK-mupa.
dopmHpoBaHre MeMOpPaHHBIX CTPYKTYP ¥ BO3HHUKHOBEHUE MPOTOK/EeTKH. [lepBble KJIeTKU U WX
sBomoLMsA. POpMUPOBaHKE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PasButie xu3HM Ha 3emsle 1O 3paM M 1nepuosaM. Kartapxel. Apxeuckas U
TpoTepo3oiickass 3pbl. [laneo3oiickasi spa U €€ Tepuojbl: KeMOPUICKHUM, OpJOBUKCKUM,
CUTYPUKCKUM, €eBOHCKUM, KAMEHHOYTOJIbHBIM, TePMCKUH.

Meso301CKast 3pa 1 eé repuo/pl: TPUACOBBIM, FOPCKUN, MEJIOBOM.

KaliHo30i1cKas 3pa 1 eé repuo/pl: raaeoreHOBbIM, HeOTeHOBBIN, aHTPOIIOr€HOBBIM.

XapakTepyCTHKa K/iuMaTa U reojiornyeckux mporeccoB. OCHOBHbIE 3Tambl 3BOJIIOLIAA
pacTUTeIbHOTO0 W >KMBOTHOTO MHpa. ApoMopgo3bl y pacTeHHWH M >XKMBOTHBIX. [losiBieHMe,
pacLBeT ¥ BbIMUPAHUe TPy KUBbIX OPraHW3MOB.

CucTtemMa OpraHM4eCcKOro MyUpa Kak OTpakeHWe 3BOJIIOLMM. OCHOBHBbIE CUCTEMaTHUYeCcKHe
IpyNIibl OPraHU3MOB.

OBomOLMST  yesioBeKa. AHTPOIONOTUS KakK Hayka. Pa3sBUThe mpeAcCTaB/lieHUN O
MIPOUCXOJKJEHUN UerioBeKa. MeTozbl u3ydyeHns aHTporioreHesa. CxXoZCTBa U pa3inuus yeyioBeka
1 )KUBOTHBIX. CHCTeMaTHUUeCKoe M0JI0KeHUe YeloBeKa.



HOBwkymme cunbl (pakTopel) aHTpororeHe3a. HacieAcTBeHHass HW3MEHUMBOCTb U
ecTeCTBeHHbIM 0TOOp. OOIIeCTBeHHbIN 00pa3 >KU3HU, U3TOTOBJIEHUE OPYJUH TPY/ia, MBIIILIEHHE,
peub.

OcHOBHbIE CTaAUM W BeTBM 3BOJIIOLMM UeiOBeKa: aBCTpajonuTekd, UenoBeK yMesbiH,
UYesioBek nmnpsMoxoAsiyid, YenoBek HeaHJepTanbCckuii, YesoBek pa3yMHbiii. Haxopaku
WCKOTIaeMbIX OCTaTKOB, BPeMs CyII[eCTBOBaHHs, 00/1aCTh pacnpocTpaHeHusi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPY/AUSL.

YesioBeueckue packl. OCHOBHBIe OoJbllIMe pachkl: eBporeouHast (eBpasuiicKasi), Herpo-
aBcTpasioujHass  (9KBaTopuasjbHasi), MOHTo/oWHast  (a3uaTCKO-aMepuKaHCKasi). UYepThl
TIPUCTIOCO0/IEHHOCTH  TIPeZCTaBUTe/Iel ue/loBeYeCKUX pac K YC/IOBUSM  CYILeCTBOBAHMSI.
EnvHcTBO yenoBeyeckux pac. Kputrka pacusma.

JeMoHCTparpm:

[Toptpetsr: @. Penu, JI. ITactep, A. U. OnapuH, C. Mumep, I'. FOpu, Y. /lapBuH.

Tabmuipl 1 cxeMmbl: «Bo3HrKHOBeHHe COTHEUHON CHUCTeMbl», «Pa3BHUTHe OpraHMUYecKoro
mupa», «PactuTtesnbHasi KieTkKa», <« KUBOTHasi KieTka», «[IpokapuoThueckasi KieTKa»,
«CoBpeMeHHasi CMCTeMa OpraHH4eckoro Mupa», «CpaBHeHWe aHAaTOMHUECKHX YepT CTPOEHUs
ye/ioBeKa W uesioBeK0OOpasHbIXx 00e3bsiH», «OCHOBHbIE MeCTa Ta/JleOHTOJOTHUeCKUX HaxOZ0K
MpeIkOB COBPEMEHHOT0 YesjioBeKa», «JlpeBHeliiine moau», «[peBHue mogu», «[lepBbie
COBpEeMEeHHbIEe TI0IN», «UeloBeuecKue pachi».

Ob6opynoBanue: Mymspku — «[IpoucxoxzeHue uenoBeKa» (OHOCTBI  aBCTPAJIONMTEKA,
MTUTEKAHTPOIa, HeaHJepTasiblja, KPOMaHbOHI[A), CJENKH WM M300pakeHHs] KAMEHHBIX OpYyAui
1epBOOBITHOTO YesioBeKa (KaMHHU-UOIephl, pyousa, ckpebia), TeoXpoHo/oruueckasi Tabsuia,
KosuieKiyst «®opMbl COXPAaHHOCTU UCKOTIaeMbIX >KUBOTHBIX M paCTeHU».

JIabopaTopHble ¥ IpaKTUUeCKre paboThI:

[Mpaktryeckast pabora Ne 1. «/3yueHre UCKOTIaeMbIX OCTaTKOB PAaCTEHWM U >KUBOTHBIX B
KOJTEKLIUASIX ».

OKCcKypcusi «OBOJIIOLMST OpPraHWYeckoro Myvpa Ha 3emsie» (B eCTeCTBeHHO-HAayUHbIA WK
KpaeBeJueCcKUil My3eii).

Tema 3. OpraHu3MEl ¥ OKpy>Karoljas cpeza.

OKosiorusi Kak HayKa. 3ajjaud U pasfiesibl  9KOoJAorvd. MeToAbl 3KOJIOrHUecKux
MCC/eIoBaHUNA. JKOIOTHYeCKOe MHPOBO33peHre COBPEMEHHOI0 YesloBeKa.

Cpegpl  o0OWTaHUSI  OpraHM3MOB:  BOJHas,  HA3eMHO-BO3/yIlIHas,  TIOYBEHHas,
BHYTpPHUOpPraHU3MeHHasl.

Okosornyeckue akropel. Krmaccudukaius sKosorudyeckdx ¢akTopoB: abMoOTHUecKue,
OroTHUecKre U aHTpOToreHHbIe. [leficTBUe 3K0/I0ruuecKrx (pakToOpoB Ha OPraHU3MBbI.

AbuoTtnueckue  (GakTOphl:  CBET, TeMIlepaTypa, BJAAKHOCTb.  DOTOMEPUOAU3M.
[TpucrnocobeHyst OpraHU3MOB K JIeMCTBUIO0 aOMOTUUEeCKUX (haKTOPOB. Brosornueckie puTMal.

buotnueckre  QakTopel. Buabl OMOTHYECKMX  B3aUMOJEHCTBUM: KOHKYPEHI[HS,
XUIL[HUUeCTBO, cuMOKM03 u ero ¢opmel. [Tapa3uTusm, Koomeparys, MyTyaau3M, KOMMeHCA/IU3M
(KBapTUpAHCTBO, HaxyeOHMUeCTBO). AMeHcanmuM3M, HeWTpaiu3M. 3HaueHWe OMOTUYeCKHX
B3aMMO/IeHICTBHI /151 CYITIeCTBOBAHHMSI OPTaHU3MOB B TTPUPO/JHBIX COO0IIeCTBaX.

OKosiorHyecKre XapaKTepUCTUKUA Tonyasiiuu. OCHOBHbIE TIOKa3aTenyd TOMYJ/ISLUN:
YMCJIEHHOCTb, TJIOTHOCTh, POXKJAeMOCTb, CMEPTHOCTb, TIPUPOCT, Murpauus. JlrHamMuKa
YUCJIEHHOCTY TIOMYJISILIUU U €€ peryJisiiiusl.

JleMoHCTparpu:
[Toptpetsl: A. I'ym6obAT, K. ®. Pynbe, D. ['ekke/b.



Tabmuubl u cxeMbl: Kapta «[IpupoHbie 30HbI 3emin», «Cpefibl 00HUTaHUs OPraHKU3MOBY,
«Doronepuogusm», «llonmymauun», «3aKOHOMEPHOCTM pOCTa YMC/IEHHOCTU IOMYJ/IALUU
HGbY30pUU-TyhenbKu», «IIHUIIeBbIe TIerm».

JIabopaTopHble 1 IpaKTHYeCKKe paboThL:

JlaboparopHast pabota Ne 3. «Mopdonoruueckrie 0co6€HHOCTH PacTeHUM U3 pa3HbIX MeCT
oOuTaHUs».

JlabopaTopHast pabota Ne 4. «B/usiHMe CBeTa Ha POCT U pa3BUTHe UYePEHKOB KOJieyca».

[TpakTrueckast pabota Ne 2. «ITofCUET TIOTHOCTH TIOIYJIALIANA Pa3HBIX BUAOB PACTEHU».

Tema 4. Coo0I1jecTBa ¥ 5KOJIOTHIECKHE CHCTEMEL

CooOmjectBo  opraHu3mMoB —  OuorieHo3.  CTpPyKTypbl  OWOIleHO3a:  BHUIOBas,
MPOCTPaHCTBeHHast, Tpoduueckas (muireas). Buabl-nomuHanThl. CBsA3U B OHOLIEHO3e.

OKosiornyeckue CUCTeMbl (3KocucTeMbl). [ToHsaTHe 00 3KocHCTeMe W OHOTeorieHO3e.
@DyHKI[MOHA/IbHbIE KOMITOHEHTbI 3KOCHUCTEMBI: TIPOAYLIEHThl, KOHCYMEHTBI, peJyLeHThI.
KpyroBopot BelllecTB M TOTOK 3Hepruvd B 3Kocucreme. Tpoduueckue (muileBbie) yYPOBHU
skocuctembl. [IuieBbie 1ienmd u ceTd. OCHOBHBIe TIOKasaTelM JKOCHCTeMBI: Ouwomacca,
MIPOAYKIMS. JKOJOTUYeCKWe TMpaMU/Ibl: TPOAYKLMU, UUC/IeHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTh, CAMOpETYJIsiLus, pa3BuTre. CyKiieccusl.

[IpupoaHble 3KOCHCTeMbl. OJKOCHCTEMbI 036D U peK. OJDKOCHUCTeMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOT'O Jleca.

AHTpOIIOTeHHBIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBI. YPpOo3KocHcTeMBbl. Brosornueckoe u
X035IICTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCHUCTEM.

Buopa3Hoobpa3ue Kak (akTop YCTOMUMBOCTU 3KocucTeM. CoxpaHeHHe OMOJIOTHUecKoro
pa3HooOpa3us Ha 3emie.

Yuenue B. U. BepHagckoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPyKTypa Ouocdeps.
KuBoe BemectBo U ero QyHkiuu. OcobeHHOCTH OHOchepbl Kak Tra00asbHONW 3KOCHCTEMBI.
TnHaMuyeckoe paBHOBecHe U oOpaTHasi CBsi3b B Orochepe.

KpyroBopoThl BellleCTB ¥ OHOreoOXMMHUYeCKHe LWK/bI 3/eMeHTOB (yrieposa, a3oTa).
3oHampHOCTE Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Orochepe 3emsu. AHTpOTIOreHHbIe W3MeHeHUsI B Ouocdepe. I'mobanbHbIe
9K0JIOTHUecKre po0ieMsl.

Cocy1riecTBOBaHHe MPUPO/IBLI U uesioBeyecTBa. CoxpaHeHWe Oropa3HO00Opasusi Kak OCHOBA
ycroiunBocTu 6ruocdepsl. OCHOBa pallMOHABHOTO YIIpaB/eHUsl TIPUPOAHBIMUA PeCypCcamMy U UX
HCTo/b30BaHue. [IocTiKeHus: OMOJIOTMU U OXpaHa MPUPO/IBL.

JleMoHCTparpm:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHagckuii.

Tabmuupbl U cxembl: «[luieBble 1enu», «BUOIEHO3: COCTaB U CTPYKTypa», «[IpupogHbie
coobmiectBa», «llemn mwmTaHus», «DKOJOTMUeCKasi MupaMuza», «buocdepa u uyenoBek»,
«JKOCUCTEMA IIMPOKOJMCTBEHHOIO Jieca», «DKOCHCTEMAa XBOWHOro Jjeca», «buolieHo3
BO/I0éMa», «ArporieHo3», «[IpyMepHble aHTPOTIOreHHble BO3/EWCTBUSI Ha TIPUPOAY»,
«BakHelIlie MCTOYHUKU 3arps3HEHUs] BO3/lyXa U TPYHTOBBIX BO/», «IlouBa — BakHeMIlas
cocTtasnsoiiast ornocdepsi», «DakTOPHI Aerpajariuy MouB», «I[1apHUKOBLIA 3P deKT», «PaKTOphI
Pa/IM0AaKTUBHOTO 3arpsi3HeHus1 6uocdepsi», «O0biiast cTtpykTypa 6rocdepsbi», «PacripocTpaHeHue
XU3HU B O6uocdepe», «O30HOBBINA 3KpaH Ouocdepri», «KpyroBopoT yriepoja B 6uocdepe»,
«KpyroBopot a3oTa B IIpUPOJe».

O6opyoBaHue: MO/1eJTb-alTTHKAL ST «TUnuuHbIe OUOIIEHO3bI», repOapwuii
«PacturenbHble  coobijectBa»,  Ko/leKuud — «buolieHo3»,  «BpeguTenu  BaKHEMIIMX



Ce/IbCKOXO035IUCTBEHHBIX ~ KY/IbTYp», TepbapuM ¥ KOJIJIeKLIMA pacTeHWH U >KUBOTHBIX,
MIpUHAaZ/IeXKale K pa3HbIM 3KOJI0rMUYeCKUM Ipymmam ofHoro Buza, KpacHas kaura Poccuiickon
depeparun, N300pa>keHNst OXPaHSIeMbIX BUIOB PACTEHUIN U )KUBOTHBIX.



I[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEBI IIO0 BUOJIOTMN HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

CormacHo ®I'OC COO, ycraHaBAMBaIOTCs TpeOOBaHWS K pe3y/abTaTaM OCBOEHUS
00yuaromyMHCs TporpamMm cpegHero obijero obpa3oBaHusi: JIUYHOCTHBIM, MeTaripeJMeTHbIM U
TpeMeTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType /NMUYHOCTHBIX pe3yabTaTOB OCBOeHHUs TipeaMeTa «buosorusi» BbleneHbl
C/IeAYIOIIE  COCTAaBJ/ISAIOLIME:  OCO3HaHWe  OOyuaroIMMHCS  POCCHHCKOW  TpakJaHCKOH
UJIEHTUYHOCTA — TOTOBHOCTU K CaMOPa3BUTHUIO, CaMOCTOSITeJIbHOCTM M CaMOOIIpe/ie/ieHHI0,
Ha/iMyle MOTHMBALMM K OOyueHWI0 OWO/OTWH, Iie/ieHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX
yOeXJeHUI JITMYHOCTU Ha OCHOBE KJTFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAMIIMN Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYarOIUXCS PYKOBOZCTBOBAThCS B
CBOEM  JesiTe/IbHOCTU  L|eHHOCTHO-CMBIC/IOBBIMU ~ yCTAaHOBKaMH, TPUCYLIUMH  CHACTEMe
Ouvonoruueckoro o00pa3oBaHUsl, HaJIWUHe SKOJIOTUUECKOrO0 TIPABOCO3HAHHS, CIIOCOOHOCTH
CTaBUTh L]eJId U CTPOUTH XKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUs TipeameTa «buonorusi» [JOCTUrarOTCS B eIUHCTBE
yueOHOUM M BOCITUTATeIbHOU JesiTeTbHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHUCKUMU
COLIMOKY/IbTYPHBIMM, UCTOPUUECKUMU U JyXOBHO-HPAaBCTBEHHBIMU LI€HHOCTSIMU, TIDUHSATHIMU B
o0I1lecTBe TIpaBW/IaMH W HOPMaMH TIOBEJeHWsI U CIIOCOOCTBYIOT TIpOI[ecCcaM CaMOIIO3HaHWH,
CaMOBOCITUTaHUSI ¥ CaMOPAa3BUTHSI, PAa3BUTHUSI BHYTPEHHEM TO3UIMM JIMYHOCTH, TAaTPUOTHU3MA,
yBa)KeHUsI K 3aKOHY U TPaBOIOPS/IKY, Ye/0BeKy TpyJa M CTapllieMy MOKOJIeHHI0, B3aUMHOI0O
yBa)K€HUs, Oepe)KHOTO  OTHOIIEHWUSI K  KYJIbTYDHOMY  HACAeJUuI0 W TPaJULUSIM
MHOTOHAILIMOHabHOTO Hapo/ia Poccuiickoit Pezepaliuu, MprUpo/e U OKpYsKaroliieit cpefie.

JIMUHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOro rpeiMera «buosorusi» JO/DKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTb OOYYaroIMXCsi PYKOBO/ICTBOBAaThCSI CPOPMUPOBAHHOW BHYTPEHHEU
MO3WL[Mell JIMYHOCTH, CUCTeMOM LIeHHOCTHBbIX OpUeHTalui, T[103WTUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOro  OOIllecTBa,
paciliipeHue >KU3HEHHOTO OIbITa U OTMbITa ZAeSITeJbHOCTA B Ipoliecce peasr3alidd OCHOBHBIX
HaripaBJ/ieHHMM BOCIUTaTeIbHOM esITeJIbHOCTH, B TOM YKCJIe B YaCTH:

1) rpa)KAaHCKOTO BOCIIMTaHUS:

c(hOpMHPOBAHHOCTh  TPAKAAHCKOM TIO3WI[MM  OOydJaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOTO U/ieHa pOCCUMCKOro 00IIecTBa;

OCO3HaHWe CBOUX KOHCTHUTYIIMOHHBIX TIpaB M O0S3aHHOCTEW, yBa)keHHWEe 3aKoHa U
TpPaBOIOPSIIKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JesiTe/TbHOCTH TIPH CO3[jaHUM yueOHBIX IMPOEKTOB,
pellieHry yueOHbIX U TT03HaBaTe/IbHBIX 3a/]a, BLITIOJTHEHUHU OHMO0J/IOTHUeCKUX SKCIIePUMEHTOB,;

CNoCcOOHOCTh  OTpefieNiATh COOCTBEHHYIO TIO3WIIMIO T10 OTHOIIEHHIO K  SIBJIEHUSIM
COBPEMEHHOM JKU3HU U O0BSICHATD eé;

yMeHWe  YUWThIBaTb B CBOMX JEeWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOT'O
B3aMMO/IeNCTBUS JTIO/Iel C pa3HbIMU YOeXKJeHHUsIMHU, KY/IbTYPHBIMHU LIEHHOCTSIMU U COL[MA/TbHBIM
T0JIOXKEeHEeM;



TOTOBHOCTb K COTPYJHUYECTBY B TIPOL[eCCeé COBMECTHOTO BBITIOJHEHHsI YueOHBIX,
MO3HaBaTe/bHbIX W HCC/Ie[0BaTeNbCKUX 3a/lay, YBa)XKUTEJbHOTO OTHOLIEHHWs K MHEHHIO
OTIIIOHEHTOB TIPX 00CYKAEHUH CTIOPHBIX BOTIPOCOB OHMOJIOTMUYECKOTO COJIep>KaHMS;

TOTOBHOCTb K TYMaHUTapPHOM 1 BOJIOHTEPCKOM [1esiTe/TbHOCTH;

2) NaTPUOTHUYECKOTO BOCTIUTAHVIS:

c(hOpMHUPOBAHHOCTH POCCUMCKOU IPayKIaHCKOW WEHTUUHOCTH, TIaTPUOTU3Ma, YBaXKEHUS K
CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH mepeZ, PoauHOM, ropfocTy 3a CBOM Kpal, CBOKO
PonuHy, CBO# SI3BIK U KYJ/IbTYDY, MPOIIIOe U HACTOsII[ee MHOTOHAL[MOHAILHOTO Hapoja Poccuy;

[[EHHOCTHOe OTHOLIeHWe K TIPUPOJHOMY HAClAeJui0 W TMaMsTHUKaM TIPUPOBI,
JoCTKeHusIM Poccun B HayKe, UCKYCCTBe, CTIOPTe, TeXHOJIOTHSIX, TPY/E;

CTMOCOOHOCTh  OLIEHWBATh BKJIQJ, POCCUMCKMX YU€HBIX B CTAHOBJEHHE U DPa3BUTHE
Ouosioruu, MOHMMaHUs 3HaueHUs OMOIOTHUY B TIO3HAHWM 3aKOHOB TPUPO/IbI, B )KU3HU YesloBeKa 1
COBPEMEHHOT0 00IIIeCTBa;

uzeliHast yOe)X1EHHOCTb, TOTOBHOCTB K CJTY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHU:

0CO3HaHHe AYXOBHBIX LIEHHOCTel POCCUICKOT0 Hapo/ia;

c(hOpMHPOBAHHOCTb HPaBCTBEHHOT'O CO3HAHMSI, STUUYECKOT 0 TI0BeZIeHNS;

CMOCOOHOCTh OLIEHWBATh CUTYALMI0 W MPUHUMATh OCO3HAHHBIE PeIleHHs], OPHEHTHPYSICh
Ha MOpabHO-HPABCTBEHHbIe HOPMBI U L[eHHOCTH;

0CO3HaHMe JIMYHOTO BK/Ia/ja B IOCTPOEHHe YCTOMUUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIeHWe K CBOMM pOJUTeNIsIM, CO3J,aHHI0 CeMbHM Ha OCHOBe
0CO3HAHHOTO TIPUHSITUS LIEHHOCTeM ceMeiHOM >XU3HU B COOTBETCTBUU C TPAaJULIUSMK Hapo/iOB
Poccuuy;

4) 5CTeTU4eCKOro BOCIIMTaHHS:

3CTeTUYEeCKOe OTHOILEHWe K MHUDY, BK/IIOUasl ICTETHKY ObITa, HAYYHOTO U TEXHUUECKOTO
TBOPUECTBA, CIIOPTa, TPY/ia, OOIIeCTBEeHHBIX OTHOIIEHHH;

TMOHUMaHHWe SMOLMOHATTBHOTO BO3/IeMCTBYS XKUBOU MPUPO/ILI U e€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBLID@XEHHIO B pa3HbIX BH/laX MCKYCCTBA, CTPeMJIEHHE TPOSIBIISTH
KayecTBa TBOPUECKOW JTMYHOCTH;

5) ¢usnueckoro BOCIUTAHWS, (JOPMHUPOBAHUS KYJIBTYPhl 3710POBbS U 3MOLIMOHAIBLHOIO
6naronosmyuus:

TOHMMaHWe U peayr3alusi 370poBoro U 6e3omacHOro obpasa »KU3HH (3[[0pOBOe MHUTaHME,
co0utro/leHre TUTHUeHNYeCKHX TIPaBU/I U HOPM, cOa/laHCUPOBAaHHBIA PEKUM 3aHSITUM U OT/bIXa,
perynsipHasi  (u3nueckasi aKTUBHOCTh), Oepe)KHOro, OTBETCTBEHHOTO W KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (hPM3UUEeCKOMY U IICUXUUECKOMY 3/]0POBbIO;

MOHUMaHWe 1[eHHOCTW TIPaBU/ WHAWBUIYAJTbHOTO U KOJIJIEKTUBHOTO 0€30macHOro
TIOBeJIeHUsI B CUTYaLUsX, YTPOXKAIOLMX 3/J0POBLIO U JKU3HU JTHO/Iel;

0CO3HaHWe TIOCTe/CTBUM W HeNpUsiTUs BpeJHBIX TPUBbIUEK (yroTpeOsieHUsT alKoroJis,
HapKOTHKOB, KypeHHs);

6) TPyZOBOTrO BOCTIUTaHUS:

TOTOBHOCTB K TPY/y, 0CO3HaHUe 1|eHHOCTU MacTepCTBa, TPYA0a00ue;

TOTOBHOCTb K aKTUBHOM /IeITe/IbHOCTH TeXHOJIOTMYeCKON U COLIMaIbHOM HallpaB/IeHHOCTH,
CTMOCOOHOCTh ~ WHWLIMMPOBATh, IUIAHUPOBaTb M CaMOCTOSITENIbHO — BBITIOJIHATH — TaKyHO
JlesITe/IbHOCT;



WHTEpeC K Pa3MuHbIM chepam MpohecCHoHaNbHON AeATebHOCTH, YMEHHEe COBepIaTh
0CO3HaHHBIH BLIOOp OyAyILel MpodecCchy U peasu30BbIBaTh COOCTBEHHbBIE KM3HEHHbIE T/TaHbl;

TOTOBHOCTh M CTIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHHWI0 Ha TPOTSDKEHWU BCei
YKU3HU,

7) 5KOJIOTUYEeCKOro BOCTIUTaHMIS:

9KOJIOTUYeCKH Liesiecoo0pa3Hoe OTHOILEHHWe K MPUPOo/ie KaK UCTOUHHKY JKU3HU Ha 3emiie,
OCHOBe eé CyllleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI 3KOJIOTHYECKOW KYJ/IbTYPbI: TPHOOpETeHHe OMbITa IJIAHUPOBAHUS
TIOCTYTIKOB M OLIEHKH UX BO3MOXXHBIX MOC/IeICTBUH /I OKPY>Karollel cpe/ibl;

0CO3HaHUe I7100aTbHOTO XapaKTepa KOJI0THUYeCKUX Mpo0/ieM U MyTell UX pelleHus;

CTMOCOOHOCTh MCIO/b30BaTh MpHoOpeTaemMble TP U3yYeHUH OMOJIOTHUM 3HAaHUS U YMEHHUSI
TpU pellieHud TIpo6JieM, CBSI3aHHBIX C PALMOHA/ILHBIM TPUPO/OIO0/Ib30BaHUEM (COO/IOZIEHHE
TIpaBW/I TIOBE/IEHHs] B MPHPOJie, HaTpaB/eHHbIX Ha COXPAaHEHWe DaBHOBECUS B IKOCHCTEMaAX,
OXpaHy BUJOB, 3KOCUCTeM, Orocdepsr);

aKTWBHOE HETIpUSITHE [eMCTBUM, MPUHOCSIUX BpeJ OKPY’Karolled TPUPOJHON cpefe,
yMeHHe TIPOTrHO3MPOBaTh HeO/IarornpUsTHbIE 3KOJIOTHUECKUe TOCTeACTBUS MpearpUHUMAaeMbIX
JIeHiCTBUM U TIpeJioTBpalllaTh UX;

Ha/lMuye pPa3BUTOrO SKOJIOTMUECKOTO MBIIIJIEHUS, JKOJIOTUYeCKOW KY/bTYPhI, OIbITa
JeATeJIbHOCTA  JKOJIOTUYEeCKOW  HAarpaB/eHHOCTH, YMeHUsI pPYKOBOJCTBOBATbCSI WMH B
TO3HaBaTe/IbHOW, KOMMYHWKATHBHOW W COIMA/bHOW TMPAaKTHKe, TOTOBHOCTH K Y4YacCTHIO B
MIPAaKTHUUECKOH [1esITeTbHOCTUA 9KOJIOTMUYeCKOW HarlpaB/IeHHOCTY;

8) 1]eHHOCTH Hay4YHOTr'0 TO3HaHMS:

Cc(OPMHUPOBAHHOCTH ~MHPOBO33DEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM U OOIIECTBEHHOH TPAaKTUKW, OCHOBAHHOIO Ha [JHajiore KYyJbTyp,
CMOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOET'0 MECTA B MOJIUKY/IbTYPHOM MHDE;

COBEpIIIEHCTBOBaHME SI3bIKOBOM U UATATeTbCKOU KY/IbTYPhI KaK CPe/ICTBAa B3aMMO/I€MCTBUS
MeXX/1y JIFOIbMH U TIO3HAHUSI MUPa;

MOHUMaHHe CrelMbUKU OMOMOTMM KaK HayKW, OCO3HAaHUS eé poju B (hOPMUPOBAHUH
pal[MOHA/IbHOTO HAYUHOT'O MBIIIJIEHHS], CO3/JaHHH 1eJIOCTHOTO TIPe/ICTaB/IeHUsI 00 OKpY’KatoleM
MHpe KaK O e[WHCTBe TIPUPOJbl, ueJioBeKa U O00L[ecTBa, B TI03HAaHUM TPUPOJHBIX
3aKOHOMEPHOCTEH 1 pellieHnH Mpob/ieM COXpaHeHHsI TTPUPOJHOTO PaBHOBECHS];

yOeXXIEHHOCTh B 3HAUMMOCTU OWOJIOTMU [IJIi COBPEMEHHOM IMBU/M3ALMU: 00ecrieueHust
HOBOTO YPOBHSI Pa3BUTHSI MEJWI[MHBI, CO3/IaHHE TMEePCIEeKTUBHBIX OMOTeXHOIOTHH, CIOCOOHBIX
pelaTh pecypcHble po0/IeMbl pa3BUTHSI Ue/IOBEUeCTBa, MOUCKA MyTel BbIXO/a U3 TJI00aIbHBIX
9KO0JIOTUYeCKUX MpobsieM U obecrieueHust mepexo/ia K yCTOMUMBOMY Pa3BUTHIO, paLlMOHATLHOMY
HCII0JIb30BAHHIO MPUPO/IHBIX PECYPCOB U (DOPMHPOBAHHIO HOBBIX CTaH/[aPTOB >KU3HHU;

3aMHTEPeCOBAHHOCTh B TIOTyUYeHUH OMOIOTMUeCKMX 3HAHUK B 1Ie/IAX TMOBbIIIEHUs 00Iei
Ky/JbTYpPbl, €CTeCTBEHHO-HAay4YHOW TDaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKI[MOHATBHOU
IPaMOTHOCTH 00yuJaroluxcsi, GoOpMHUPYeMOii TIPU U3yueHur O1oJIoTny;

MOHMMAaHHe CYIIIHOCTH METOZIOB TO3HAHMS, HCIO/b3YeMbIX B €CTeCTBEHHBIX HayKax,
CTMOCOOHOCTH HCITI0/1b30BaTh TIO/lyuyaeMble 3HAHUS /ISl aHanu3a U OOBSICHEHUs sIBJEHUH
OKDY)KAIOIIIero MUpa M TIPOUCXOAAIIMX B HEM W3MEHEHW, yMeHue JejaTb 000CHOBaHHbIE
3aK/TIFOUEHUsI Ha OCHOBE HAyUHBIX (AaKTOB W HMEIOLIUXCS JAHHBIX C IIeJbH0 TIOTyUeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTE  CaMOCTOSITESTHHO MKCIOb30BaTh OMO/IOTMUeCKWe 3HAHWS /IS pelleHust
npo0JieM B peaibHbIX KM3HEHHBIX CUTYalHsIX;



0CO3HaHUWe IIeHHOCTH HAay4YHOH [esTeJlbHOCTH, TOTOBHOCTh OCYIIECTB/IATh MPOEKTHYIO U
HCCIIeI0BaTe/TbCKYIO [1eITe/TbHOCTh MHUBU/IYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HeNMpepbIBHOMY 00pa30BaHHIO M CamM0O00pa30BaHUIO, K
AaKTMBHOMY TIOJIyUEHHIO HOBBIX 3HaHWK 1O OWOJIOTMM B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPeOHOCTSMHU.

METAITPEIMETHBIE PE3YJIbTATBL

MertarnpemMeTHbIe pe3y/ibTaTbl OCBOeHHsI yueOHOro Tipeamera «BHOJOrHUsi» BK/IHOUAIOT:
3HauMMble i1 (OPMUPOBAaHUSI MHPOBO33peHUsT OOYYaKLUXCA  MeXAUCLUTUIMHAPHBIE
(Me>XTIpeIMeTHbIe) 001[eHayUHble TTOHSTHS, OTPaXarollIye [e/I0OCTHOCTh HayYHOU KapTHHBI MDA
U CcrielMUKYy METO/IOB TI03HaHMSI, UCII0/b3yeMbIX B eCTECTBEHHBIX HayKax (BelecTBO, SHEepTHs,
sIBJIeHe, TIPOIecC, CHCTeMa, HayuHbld (DaKT, TIPUHLIWI, TUIOTe3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopuisi, UCC/ieloBaHWe, HaOMOeHre, U3MepeHue, KCTIepUMEeHT W [PYTUX), YHUBepCa/bHbIe
yueOHBIe [eiicTBUs (TT03HaBaTe/lbHbIe, KOMMYHUKATHUBHbIE, PETY/ISTUBHBIE), 00ecrieurBarolye
(opmupoBaHue (YHKI[MOHATBHOM TPaMOTHOCTA W COL[MAIbHOM KOMIETEeHLIMH O00YJaroIInxcs,
CrocoOHOCTh o0yyaromuxcs WCTIOb30BaTh OCBOEHHbIe MEXKIUCLIUTITMHAPHBIE,
MHUPOBO33pDeHUeCKWe 3HaHWsS W YHHBepCa/ibHble yuyeOHbIe [eHCTBUS B TI03HaBaTeJIbHOM U
COLIMa/IbHOW TPaKTHKe.

MertarnpegmMeTHble pe3y/bTaThl OCBOEHHSI TIPOrpaMMbI CpefHero o0Iiero obpa3oBaHUs
JOJDKHBI OTPa’KaTh:

OgJiajieHrie YHUBEPCAILHBIMU YUeOHBEIMY [T03HaBaTe/IbHBIMU JeHCTBUSMU:

1) 6a30BbIe JIOTHUECKHE ICHCTBUA:

CaMOCTOATeNILHO (hOPMY/IMPOBaTh M AaKTyaJW3UpOBaTh Mpo0/ieMy, pacCMaTpvBaTh eé
BCECTOPOHHE;

WCTONb30BaTh TPY OCBOEHWM 3HAHWK TIPUEMBI JIOTMUECKOTO MBbIIUIeHUs (aHamm3a,
CUHTe3a, CpaBHeHWs, KiaacCUpUKalu, 0000IeHus), pacKpbiBaTb CMBICT OHOIOTMUYECKUX
TIOHATHH (BBIJE/IATh UX XapaKTePHbIe PU3HAKH, YCTaHAB/IMBATh CBSI3U C JPYTUMHU TTOHSATHSIMHU );

OTIpefiesiiTh 1ieJIM JesITeIbHOCTH, 3ajiaBasi MapaMeTpbl W KPUTEPUU WX [JOCTHIKEHWS,
COOTHOCHTD Pe3y/IbTaThl IeATeIbHOCTHU C TTOCTAaB/IeHHBIMU 11eJISIMU;

WCTIONb30BaTh OWO/IOTHUeCKUe TIOHATUS /i1 O0bsCHeHUWs (DaKTOB U SIBJIEHWM JKUBOMN
TIPUPO/IbI;

CTPOUTh JIOTUUECKWE PpacCyXAeHusi (MHIYKTUBHbBIE, [e[yKTUBHbIE, TI0 AaHAJIOTHH),
BBISIB/IATH 3aKOHOMEDPHOCTH U TIPOTHBOPEUUsI B PaCCMAaTPUBAEMBIX SIBJIEHUSX, (POPMY/IUPOBATh
BBIBO/IbI ¥ 3aK/TFOUEHMUS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHBbIE CPeZCTBA [Jisl MPe/CTaB/IeHUs CYIIeCTBEHHBIX CBSI3ed U
OTHOIIIEHUHM B M3yuaeMbIX OMOJIOTMYECKHUX OOBEKTaxX, a TakKe MPOTUBOPEUHE pa3HOTO po/ja,
BBISIB/IEHHBIX B Pa3/IMYHbIX WH(HOPMAILIMOHHBIX UCTOUHUKAX;

pa3pabaTbiBaTh IJIaH pPelieHus po0b/eMbl ¢ YUETOM aHa/IM3a UMEIOIUXCST MaTepHaTbHBIX
Y HemMaTepuabHbIX PeCYPCOB;

BHOCUTb KODDEKTHBBI B JIeATE/IbHOCTb, OLIEHUBAaTh COOTBETCTBHE DPe3y/IbTaTOB IIeJIsM,
OLIEHWUBaTh PUCKH TTOC/Ie/ICTBUH [IeSITe/TbHOCTH;

KOODJJMHAPOBaTb ¥ BBINOJHATE PabOTy B YCAOBUSIX PpeasbHOTO, BHUPTYAJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/IeHCTBYS;

pa3BUBaTh KpeaTWBHOE MBILLJIEHHE TTPU pellieHUH XKU3HEeHHBIX MpobJieM.

2) 6a30BbIe UCC/IEJOBATE/IECKHE AEHCTBUS:



B/Ia/IeTb HaBbIKaMU y4eOHO-HCCIIe0BaTe/IbCKOM U MTPOEKTHOM /lesiTelbHOCTH, HaBbIKaMy
paspetiieHusi MpobsieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TTOMCKY METO/|0B
pelIeHus MTPaKTUUeCKHX 3a/jau, MPUMEeHEeHUI0 Pa3/InUHbIX METO/I0B MTO3HAHMS;

WCIIO/Ib30BaTh pAa3/IMuHble BHBI [eSITeNbHOCTH [0 TIOMyYeHHIO HOBOTO 3HAHHS, ero
WHTepIIpeTalyy, peobpa3oBaHUI0 ¥ TIPUMEHEHHI0 B YUeOHBIX CUTYalUsiX, B TOM UHCJIe TIpU
CO3[jaHMU YueOHBIX U COLMAbHBIX MTPOEKTOB;

(hopMHpOBaTh HayUHBIM THIT MBILUIEHHS, B/Ia/IeTh HAYUYHON TEPMHUHOJIOTHEH, KTFOUeBbIMU
TIOHSITHSIMU I METO/IaMU;

CTaBUTh U (OPMY/IHMPOBaTh COOCTBeHHBbIEe 3aflaud B 00pa3oBaTe/bHOW [eATeTbHOCTH U
JKU3HEHHBIX CUTYalHsIX;

BBISIBJIITb  TIPUUMHHO-C/IEAICTBEHHbIE CBSI3M M aKTya/JM3WpOBaTh 3a/jauy, BBIABUTATh
TUTIOTe3y €€ pelleHus, HaXOAUTb apryMeHThI /Jisi JOKa3aTe/lbCTBAa CBOMX YTBEPXKIEHHH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU PeLlIeHNs;

aHa/IM3UpOBaTh TIOMyueHHble B XOJe PpeIIeHWs 3afaud pe3y/bTaThbl, KPUTUYECKU
OLIeHMBATh WX JOCTOBEPHOCTD, IIPOrHO3MPOBATh U3MeHeHHe B HOBBIX yCIOBUSIX;

[laBaThb OL|eHKY HOBBIM CHUTYalLHisIM, OL{eHUBaThb PUOOPETEHHBIN OIIbIT;

OCYILIeCTB/ISATh IL{e/ieHarpaBIeHHbIA TTOUCK T1epeHoca CPeACTB U CIOoCOO0B AeHCTBUS B
Mpod)eCCUOHAIBHYIO CPeAY;

yMeTb TepeHOCUTh 3HAaHUS B  TIO3HABAaTeJbHYHD M  TPAaKTUUeCKyl o00sactu
KU3He/esITeTbHOCTH;

yMeTb HHTeIPUPOBATh 3HAHWS U3 Pa3HBIX NPeJMeTHBIX obmacreii;

BBIJBUTaTb HOBble W€, TIpe/jiaraTb OPUTMHA/IbHBbIE TOAXO/AbI W pelleHHusl, CTaBUTh
npo6JieMbl ¥ 3afIaui, OMyCKAIOIIe aJlbTePHATUBHBIE PeIleHMsI.

3) pabota c uHdopMarmeii:

OPUEHTUPOBAThCSl B PA3/IMUHBIX MCTOUHHMKAX WH(opMaimy (TekcTe yueOHOro rocoows,
HayYHO-TIOMYJ/ISIPHOM JIUTepaType, OMOOrMYeCcKUX CI0BAapsiX U CIIPABOYHMKAX, KOMITbIOTEPHBIX
0a3zax [aHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(OPMALMIO PA3/UUHBIX BUZOB U (HOPM
TIpe/ICTaB/IeHUs, KPUTHUECKH OLIeHUBAaTh €€ J0CTOBePHOCTh U HEMTPOTHBOPEUNBOCTH;

(bopMyMpoBaTh 3ampockl W TIPUMEHSTh pPa3IM4Hble METOJbl INPU TOUCKe U OTOOpe
Ouosoruyeckoit HHGOpMaLy, HeoOXOJUMOM AJIs1 BBIMTOJIHEHHsT YUeOHBIX 3a/jay;

NprUoOpeTaTh OMBIT MCIO/b30BaHUs WH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KY/IbTYPY AKTUBHOTO MCIIOIb30BaHUsI Pa3/IMUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITE/IbHO BbIOMPATh ONTUMAabHYI (OpMy TIpe/CTaB/ieHUsl OHOOrUYeCcKOoi
uH(popMaruu (CxXeMbl, rpayKH, AUarpaMMmbl, TabJIHLIbI, PUCYHKH U IPYTOE);

WCII0/Tb30BaTh HAYUHBIA $S3bIK B KauecTBe CpeACTBa MpW pabore ¢ OUOOrMUECKOM
uHpopMarLeli: NMPUMeHSITb XUMHUUYeCKue, pU3NYecKre U MaTeMaTHuecKde 3HaKu U CHMBOJIbI,
dopmynbl, abOpeBHaTypy, HOMEHK/IATypy, HCIO/Mb30BaTh U TIpeoOpa30BbIBAaTH 3HAKOBO-
CHIMBOJIMUECKHE CPe/ICTBA Har/IIJHOCTY;

B/IaZieTh HaBBbIKAMM pAaClO3HABaHUST W 3alUThl MHGOpPMAaLUH, HWH(HOPMALMOHHOM
0e30macHOCTU JTMUYHOCTH.

OsJiajieHrie YHUBEPCALHBIMA KOMMYHUKAaTUBHBIMU JIeHCTBUSIMI:

1) obmenue:

OCYILIeCTB/IATH KOMMYHHKAL[UM BO BCeX cdepax KW3HH, aKTUBHO Y4acCTBOBAaTh B /IHaJOTe
WA JUCKYCCHH TI0 CyIIeCTBY oOCyX/aeMoil TeMbl (yMeHHe 3a/laBaThb BOIIPOCHI, BBICKA3bIBaTh
CY)X[eHUsI OTHOCUTE/IbHO BBITIOJIHEHUSI TIpe/jlaraeMod 3aflaud, YyUYWTHIBaTh HWHTEPechl M
COT/IaCOBAaHHOCTb TIO3ULIMH APYTHX YUaCTHUKOB [JMaiora WiId JUCKYCCUR);



pacrio3HaBaTb HeBepOa/ibHble CpeficTBa OOIeHUs], TIOHMMAaTb 3HaueHWe COLMaIbHbIX
3HAKOB, MPeANOCbUIOK BOSHUKHOBEHUS] KOH(PIMKTHBIX CUTYaL[|i, yMeTb CMsAruaTb KOH(IUKTHI U
BECTH T1eperoBopbI;

B/IaJIeTh Pa3/MUYHbIMU CrIoco0aMy OOLLeHUs] M B3aUMO/I€HCTBUsS, MMOHUMAaTh HaMepeHUs!
IPYTUX JIFOZIeH, TIPOSIB/IATh YBaKUTeTbHOE OTHOIIIeHHe K co0eceIHUKY U B KOPPeKTHOH dhopMe
(hopMynMpoBaTh CBOM BO3PayKeHUS;

pa3BEPHYTO M JIOTUYHO M3jaraTb CBOIO TOUKY 3pEHMS] C MCII0/Ib30BaHUEM SI3bIKOBBIX
CpeJCTB.

2) COBMeCTHasl AeSITeIbHOCTS:

MOHUMATh Y MCII0/IH30BaTh MPEUMYIIeCTBa KOMaH/IHOW W WHUBUAYaTbHOU pabOThI 1py
pereHnr OMOIOTMUYeCcKoi pobieMbl, 000CHOBBIBAaTE HEOOXOAUMOCTD TIPUMEHEHHsI TPYIIIOBBIX
(hopM B3auMOZIeICTBYS TIPH pellieHrH yueOHOM 3a/jauu;

BbIOMpATh TEMAaTWKy M METOAbI COBMECTHBIX [e€HCTBUM C YuéTOM OOIIMX WHTEpPecoB U
BO3MOJKHOCTEH KaXKZ,0ro ujieHa KOJIJIeKTUBa;

MpUHMMATh LI COBMECTHOM /[leTe/IbHOCTH, OpraHU30BbIBaTb W KOOPJAMHHUPOBATh
JeNCTBUSI TI0 e€ [OCTW)KEeHUIO: COCTaB/sATh IJIaH [eWCTBUM, pacrpefieniiTb po/d C YYETOM
MHEeHUN Y4aCTHUKOB, 00CYK/IaTh pe3y/ibTaTbl COBMECTHOUM paboThi;

OLIeHMBATh KaueCTBO CBOErO BKJIaZla M KaXKJOT0 yYaCTHUKA KOMaH/bl B OOL[WI pe3ybTaT
110 pa3paboTaHHbIM KpPUTEPUSIM;

TripejjiaraTb HOBbIE TPOEKTHI, OL[EHWBATh WJeW C TIO3WLUKM HOBU3HBI, OPUTMHATBLHOCTH,
TpaKTUUeCKOoW 3HaUMMOCTH;

OCYILL[eCTB/ISITh TIO3UTUBHOE CTpaTeruueckoe TIOBeZileHWe B Pa3/MUHBIX CUTyaLUsX,
TIPOSIBJISITH TBOPUECTBO U BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

OgnajieHNie YHUBEPCA/ILHEIMU PETy/IITUBHBIMU JI€CTBUAMU:

1) camoopranu3arys:

WCII0/Tb30BaTh OMOJIOTMUECKWe 3HaHWs s BbISBI€HUS TIpoO/JeM W WX pelleHus B
JKU3HEHHBIX U yueOHBIX CUTYaLUsX;

BbIOMpATh Ha OCHOBe OMOJIOTMUeCKUX 3HAHUU 1ie/ieBble U CMBIC/IOBbIe YCTaHOBKHU B CBOMX
JeUCTBUSX U TIOCTYINKAaX T0 OTHOIIEHWIO K >XUBOM TIPHUPOJie, CBOEMY 3/I0POBBIO W 3[0POBBIO
OKPY’KaroIluX;

CaMOCTOSITEJILHO OCYIIECTB/ISITh TI03HABATebHYIO JeATebHOCTb, BBISB/ISTH TPOO/IEMBI,
CTaBUTh W (OPMY/IMPOBaTh COOCTBEHHBIE 3aflaull B 00pa30BaTeNbHON [1eSTEIbHOCTH W
JKU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITe/IbHO COCTABJISATh IJIaH pellieHust IPo0ieMbl ¢ YUETOM UMEIOLUXCSl peCypCoB,
COOCTBEHHBIX BO3MOXXHOCTeH U Tpe/IIouTeH! H;

JIABaTh OLIEHKY HOBBIM CUTYAaLUsIM;

PaCIIMPSTh paMKH y4eOHOTO Mpe/iMeTa Ha OCHOBE JIMUHBIX TTPe/IIOUTeHU ;

JlefiaTh OCO3HaHHbBIN BbIOOD, apryMeHTUPOBAaTh ero, OpaTb OTBETCTBEHHOCTD 3a pellleHue;

OLIeHUBaTh NPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO U TIPOSIBIEHUTO IIIMPOKOMN 3PYUIIMM B Pa3HBIX 00/1aCTsIX
3HaHWH, TTOCTOSTHHO TTOBBIILIATH CBOM 00pa30BaTe/bHBIN U KY/IbTYPHBIA YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|eHKY HOBLIM CHUTYallUsiM, BHOCUTb KOPDEKTHBBHI B JIeTeIbHOCTb, OLIeHWBAaTh
COOTBETCTBUE pe3y/IbTaTOB Lie/siM;



B/Ia/IeTh HaBbIKaMU IMO3HABATE/IbHOM pedieKCHH Kak 0CO3HAHHUSI COBEPIAeMbIX /1eHCTBHIA
Y MBICJTUTE/IbHBIX TIPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHUM, UCIT0/Ib30BaTh MPUEMBI pediekcrun
JJ1s1 OLIeHKU CUTYal[|H, BbIOOpa BEPHOTO PeIleHus;

YMETb OLIeHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIIEHHS TI0 UX CHIDKEHHIO;

TIPUHHUMATh MOTHMBbI U apI'yMEHTBI IPYTHX TIPH aHa/INu3e Pe3y/IbTaToOB JesATe/bHOCTH;

3) npunsTHE Ccebs U APYrUX:

MIPUHUMAaTh Cebs1, TOHWMasi CBOU HeJJOCTaTKU U JIOCTOMHCTRA;

MIPUHHUMATh MOTHMBbI U apI'yMEHTBI IPYTHX TP aHa/Iu3€ Pe3y/IbTaToOB JesTe/bHOCTH;

MIPU3HaBaTh CBOE MPABO U MPABO APYTHX Ha OIIMOKY;

pa3BHBaTh CIIOCOOHOCTL MOHUMATh MHP C TIO3ULMHU JIPYTrOro YeoBeKa.

I[MPEAMETHBIE PE3YJIBTATBI

[TpeameTHBIe pe3ynbTaThl 0cBOeHUs1 TiporpaMMbl COO 10 6uonorur Ha 6a30BOM YpOBHe
BKJIIOUAIOT Crielfuduueckue A1 yuebHoro rpeamera «buosiorus» HayuHble 3HAHHS, YMEHUST U
cnocoObl JeMCTBUH TI0 OCBOEHWIO, WHTEpIpeTaliid W TpeoOpa30BaHUIO 3HAHWM, BUBI
JiesITeNTbHOCTH TIO TIOJIyYeHWI0 HOBOTO 3HAHWS M TIPUMEHEeHWIO 3HAHWM B Pa3/IMUHBIX yueOHbIX
CUTyallUsIX, a TaKKe B pealbHbIX >KU3HEHHBIX CUTYalUsiX, CBsi3aHHbIX C Ouosorueil. B
TporpamMmme TpeZIMeTHbIE Pe3y/IbTaThl MPeCTaB/IEHbI 110 roJjaM 00yueHHs.

[IpenveTHbIe pe3y/bTaThl OCBOeHHWs ydyeOHOro mipeamera «buonorus» B 10 Kmacce
JOJDKHBI OTpaXkaTh:

c(hOPMHPOBAHHOCTb 3HAHWM O MeCTe W pOJIM OHOJIOTMM B CHCTEMe HayyHOTO 3HaHHS
eCTeCTBEeHHbIX HayK, B ()OPMHUDOBaHUM COBPEMEHHOM eCTeCTBeHHO-HayuHOW KapTHMHBI MUpa U
HAayYHOTO MHUPOBO33PEHHsI, O BK/Ia/le POCCUMCKUX U 3apyOe>KHBIX YUEHBIX-O0MO/IOTOB B pa3BUTHE
6uosioruu, HyHKIMOHA/ILHOM TPAMOTHOCTH UeJIOBeKa JJisl PellleH s )KU3HEHHbBIX 3a/1ay;

yMeHHe pacKpbhiBaTh CO/lepyKaHWe OMOIOrMuecKruX TEPMHUHOB U TTOHSTHMN: >KU3Hb, KJIeTKa,
opranusM, Mmerabomm3m (0OMeH BeleCTB W IpeBpallleHHe JHEPruu), TOoMeocTa3
(camoperysisitysi), yYpOBHeBasi ~ OpraHM3aldsi J>KMBBIX  CHUCTeM, CaMOBOCIIPOHM3Be/ieHue
(peripoayKLUsi), Hac/eCTBEHHOCTb, U3MEHUMBOCTb, POCT Y Pa3BUTHUE;

yMeHHe wu3/aratb OuosiorMueckue Teopud (K/IeTOUHas, XPOMOCOMHAasi, MYyTallMOHHas,
LeHTpa/lbHasi ZIoTMa MOJIeKy/IsipHOM Ouosiorun), 3akonbl (I. Mengens, T. Moprana, H. .
BaBusioBa) u yueHusi (0 1leHTpax MHOr000pa3usi U TMPOMCXO0KAeHUs KyIbTYPHBIX pacteHuit H. U.
BaBuoBa), onpeiesisiTb TPaHULIbl UX IPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe BJa/IleTh MeTOZaMU HAay4HOTO TI03HaHHUSI B OMOIOTHU: HAOJIIOZIeHe U OTUCAHNe
JKUBBIX CHCTEM, TIPOIIeCCOB W SIBJIEHWM, OpraHu3alisi W TIpOBefleHHe OHO0JIOTHYeCcKOTro
JKCMIEPUMEHTA, BbIJBW)KEHHE TUIMOTE3bl, BbISIBJIEHWE 3aBUCUMOCTH MeEXAYy UCCIeyeMbIMU
Be/IMUMHAaMH, OOBSICHEHHEe TIOJNyUeHHBIX pe3y/lbTaTOB, UCIIOMb30BAaHHBIX HAyUHBIX TIOHSTHUH,
TeOPUU U 3aKOHOB, yMEHHUeE Jle/laTh BbIBO/Ibl HA OCHOBAaHWH TTOJTyYeHHbIX Pe3yJIbTaToB;

yMeHUe BbIJ|e/ISITh CYLeCTBeHHbIe TMPU3HAKA BUPYCOB, KJIETOK IPOKAapUOT U 3YKapHOT,
OJITHOK/IETOUHBIX ¥ MHOTOK/IETOUHBIX OPTaHU3MOB, 0COOeHHOCTU TIPOIeCCOB: 0OMeHa BeIleCTB U
TIpeBpallieHnsl YHepruM B KiieTKe, JOTOCHHTEe3a, MIAaCTUUYECKOTO0 W SHEepreTuueckoro obmeHa,
XeMOCHHTe3a, MUTO03a, Meilo3a, OIJIOAOTBOPEHUSs, Pa3MHOXKEHUS, UHAUBH/Ya/IbHOIO pPa3BUTHS
opraHu3ma (OHTOreHe3);

yMeHHe TIPUMeHSITh ToTyueHHble 3HaHUs /i 0ObsiCHeHHs OMOJIOrMUecKuX TpOLIeCCOB U
SIBJIEHUM, JIJIs1 IPUHSITHSL TIPAKTUYEeCKUX PellleHri B TIOBCeIHeBHOM YKU3HMU C 1]eJibi0 0becrieueHUst
0e30mMacHOCTH CBOEro 37I0POBbSI M 3/I0POBbSl OKDY’KAIOIIMX JIFOJIEW, COOJIIOJIeHUsT HOPM



IPaMOTHOrO TIOBe/leHUsI B OKpY)Karollleld TNPUPOJHON cpefie, TOHMMaHHe HeoOXOUMOCTH
WICTIO/Ib30BAHUS [JOCTVDKEHUH COBpeMeHHOW OWOorMu v OMOTeXHOJIOTUM /ISl PalOHATbHOTO
TIPUPO/I0TI0/Ib30BaHMS;

yMeHHe pellaTb 3jeMeHTapHble TreHeTHUeckue 3a7aud Ha MOHO- M AUrubpuzHOe
CKpellMBaHUe, CLieTJIEHHOe Hac/eZj0BaHWe, COCTaB/IsATh CXeMbl MOHOTMOPHHOTO CKpeIBaHUs
JJ1s1 TIpeJicKa3aHusl Hac/leloBaHUsI IPU3HAKOB y OPraHK3MOB;

yMeHHe BBITIOJHSATE 71a00paTOpHble M TpakThdeckue paboThl, COOJIO/ATh TMpaBUIa TPU
paboTe c yueOHBIM 1 1abOpaTOPHBIM 000PYZAOBAHUEM;

yMeHHe KPUTUYeCKH OLleHMBAaTh W HHTepIpeTUpOBaTh MH(OpMalyo OHOI0rMuecKoro
coZiep>KaHusi, BK/IHOYAIOLIYIO TCeBAOHAYYHble 3HaHUs W3 pa3/MUHbIX HMCTOYHUKOB (CpefcTBa
MaccoBoW MH(pOpMaLK, HayYHO-TIOMY/ISIpHble MaTepuasbl), STUYeCKHe acleKTbl COBPeMEeHHbIX
yCcejoBaHU B OMO/I0THY, MeIULHe, O1I0TeXHOJIOTUY;

yMeHHe Co3/laBaTh COOCTBEeHHbIe TIMCbMEHHbIe U YCTHble cooOileHus, 00061mas
Ouosornyeckyro MHGOPMAL[MI0 W3 HECKOJbKMX WCTOYHMKOB, TPaMOTHO WCII0/Ib30BaTh
TIOHSATUIHBIN armapar 6uoJoruu.

[TpenmveTHble pe3y/nbTaTbl OCBOeHHsl yuyeOHoro mnipeamera «buonorus» B 11 kmacce
JIO/DKHBI OTPa’kaTh:

Cc(OPMHUPOBAHHOCTh 3HAaHWK O MeCTe W POJid OMOJIOTMM B CHUCTEMe HAayYyHOTO 3HaHWSI
eCcTeCTBeHHbIX HaykK, B ()OpMUPOBAHHWM COBPEMEHHOM eCTeCTBEeHHO-HayyHOW KapTHUHbI MUpa U
HAy4YHOTO MHPOBO33peHHs], O BKJ/Iafle POCCUMCKUX U 3apyOeXXHBIX YUéHbIX-OHO0JIOTOB B pa3BUTHE
6rosnoruu, GyHKIMOHANIBHON IPAMOTHOCTY YesIoBeKa JJIs pellieHHs )KU3HeHHBIX 3a/iay;

yMeHHe PacKpbIBaTh COZlep>KaHue OUOI0rMYeCKUX TEPMUHOB U TIOHSITUMN: BU/I, TIOTYJISLHS,
reHOQOH/, 3BOJIOLMS, [ABWXKYIMe Cuibl ((pakTOpbl) 3BOJIOLUM, TPUCTOCOOIEHHOCTh
OpraHM3MoB, BHJ000pa3oBaHue, HSKOJOTMUYecKre (HaKTOpbl, HSKOCHCTeMa, TMPO/AYLIEHTBI,
KOHCYMEHTBI, PeIyLIeHThI, LIeN1 TUTaH!sl, SK0JI0oruueckas mupamMu/a, bruoreorieHos, 6uocdepa;

yMeHHe Wu3/iaratb Ouosordueckue Teopuu (9BomoLMoHHass Teopuss Y. JlapBuHa,
CUHTeTHYeCKasi TeOpUst SBOJIFOL[MH), 3aKOHbI U 3aKOHOMEPHOCTH (3apo/biiieBoro cxojcTea K. M.
b>spa, uepenoBaHus ryaBHbIX HarpaBiaeHuM U nyten sBomouyd A. H. CeBepuLioBa, yueHUs1 0O
6uocdepe B. V. BepHaicKOT0), OTIpe/ieiATh TPAHULIbI KX TIPUMEHUMOCTH K YKMBBIM CHCTEMaM;

yMeHHe BJa/leTh MeTOJaMU Hay4yHOro TO3HaHHUsl B OMO/IOTHU: HabJItO/ieHre U OIucaHue
JKUBBIX CHCTeM, TIPOLIeCCOB U SIBJIEHWH, OpraHW3alysi W TpoBeieHHue OMOIOrHuecKoro
JKCIIePUMEHTa, BBbIJBIDKEHHE THUIIOTe3bl, BbISIBJIEHHE 3aBUCHUMOCTH MeXy HCC/IeyeMbIMU
BeIMYMHaMU, OOBsICHEHHWEe TI0/yYeHHBIX pe3y/bTaToB, WCIO/Ib30BaHHBIX HAYUHBIX TOHSITHH,
TeOpU 1 3aKOHOB, YMeHHe Jle/laTh BbIBOZbI HA OCHOBAHUH TIO/TYUeHHBIX pe3y/IbTaToB;

yMeHHe Bbl/Ie/ISTh CyllleCTBeHHbIe TTPU3HAKU CTPOeHUsT OMOIornueckux 0ObeKTOB: BH/IOB,
TIOTY/ISIMN, TIPOAYLIEHTOB, KOHCYMEHTOB, PpeAYLIEHTOB, OHOreoleHO30B ¥ 3KOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HAC/IEICTBEHHOW  M3MEHUMBOCTH, eCTeCTBEHHOro  OTOopa,
BUZI000pa30BaHus, MPUCIIOCOO/IEHHOCTU OPraHW3MOB, eHCTBUSI 9KOJIOTHYeCKUX (haKTOPOB Ha
OpraHu3MBbl, MlepeHoca Bell|eCTB U M0TOKA SHePruy B 9KOCUCTeMaX, aHTPOIIOTeHHbIX U3MeHeHHH
B 9KOCHCTEMax CBOEM MeCTHOCTH, KPYrOBOPOTa BellecTB W OHMOreOXMMHUYeCKHUX ILMKJIOB B
ouocdepe;

yMeHHe TIPUMeHSITh ToTyueHHble 3HaHUs /il 00bsiCHeHHs OMOJIOrMUecKuX TpOLeCCOB U
SIBJIEHUM, ZJ1s1 IPUHATUS NIPaKTUUeCKUX pellleHWH B TOBCeHEeBHOM >KU3HM C Lie/bio obecrieueHust
0e30MacHOCT CBOEro 370pOBbS M 3[J0POBbSl OKDPYKAIOL[UX JIFOZAeH, COOMOfeHus HOPM
rPaMOTHOTO TIOBeIEHHs] B OKpY)Karollell TPUPOJHON cpefe, TIOHUMaHHe HeoOXOAUMOCTH



WCTIOTb30BaHUs JOCTH>KEeHUM COBpeMeHHOU buosioruu Jist paLMOHa/IBHOTO
TIPUPO/0TI0/Ib30BaHMUS;

yMeHHe pellaTh 37eMeHTapHble OWOJOTWYecKre 3aJaud, COCTAB/SATb CXeMbI IepeHoca
Bell[eCTB 1 SHEePTUU B 3KOCUCTeMax (1[eTy MUTaHus);

yMeHHe BBITIOJIHATh JIabopaTopHble W TpakTHueckrue paboThl, COOJIOaTh MpaBUia MpU
pabore c yueOHBIM 1 1abopaTOpHBIM 000PY/J0BaHUEM;

yMeHHe KPUTUYeCKHd OLIeHWBATh W WHTEPIPeTUPOBaTh WH(OpPMAIUio OHOIOTrHUecKoro
coJiep>KaHusl, BK/IFOYAIOLIYIO TICeBAOHAyUYHble 3HAHWS W3 Pa3/IMYHbIX HCTOYHUKOB (Cpe/cTBa
MaccoBodl HWHGMOpPMalMK, Hay4YHO-TIOMY/sSIpHbIE MaTepHabl), pacCMaTpUBaTh IJi0OaIbHBIE
9KOJIOTHYecKre TIpo0JieMbl COBPEMEHHOCTH, JOPMHUPOBATH TI0 OTHOLIEHUIO K HUM COOCTBEHHYIO
TMO3ULIUIO;

yMeHHe Co3/laBaThb COOCTBeHHbIe TIMCbMEHHbIe U YCTHble cooOileHus, 00061mas
Ouosiornyeckyro HWHGPOPMALMI0O W3 HECKONIbKUX HWCTOYHHUKOB, TPAMOTHO HCIIO/b30BaTh
TIOHSATUHHBIN armapar OuoJIoTuu.



TEMATUYECKOE ITJTAHNPOBAHUE

10 KITACC
KomuectBo yacoB
Nen/m  HaumeHOBaHMe pa3zesioB U TeM IIPOrPaMMBbI Konrpormmaele  ITpakTrueckue SIEKTPOHHbIE (LHIGpOBbe)
Bcero obpa3zoBare/bHbIE PecypChl
paboTeI paboTeI
bubmuoreka LIOK
L bronorus kak HayKa 2 0-5 https://m.edscli).ru/ 7f41c292
2 JKuvBbIle CHUCTEMBI U UX OpraHu3aLys 1 Brbmiotexa LOK
https://m.edsoo.ru/7f41c292
3 XVMHYeCKuM COCTaB U CTPOEHHE KIIeTKU 8 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmoreka LIOK
4 PKH3HEAATEbHOCTS KIIeTKIL 6 https://m.edscli).ru/ 7f41c292
s PasmHOXeHMe v MHWBUya/lbHOE pa3BUTHe 5 1 bubnmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE M MI3MEHUMBOCTD 3 15 Bubmoteka LIOK
OpraHKU3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuys opraHu3sMoB. OCHOBBI 3 bubmoreka LIOK
OMOTEXHOJ/IOrUHU https://m.edsoo.ru/7f41¢292
bubmoreka LIOK
8 Pesepeoe Bpevs ! https://m.edscljlo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 34 0 4



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

11 KJIACC

KomuecTBO UacoB

HanmeHoBaHve paszenoB U TeM OJeKTpOHHBIe (1(pOBLIE)
Ne /1 KontponmbHble = IIpakTuueckue
NpOrpamMmsl Bcero obpa3oBaTe/bHbIe PECYPCHI
paboTeI paboThl
bubmioreka LJOK
1 3 ) 9 1
BOMOUHOHHAR DHONOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 9 0.5 bubmorteka LJOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranusmsl ¥ OKpy»KaroLas cpezia 5 1 Bubmorexa LIOK
P Py RAroma cpea https://m.edsoo.ru/7f41cc74
bub6 OK
4 Coo0r111ecTBa ¥ 9KOJIOTMUECKHE CHCTEMBI 9 htf/tlsz,I:I;I/?rTl.eeK(;S(])_}).ru 7841cc74
bubmoreka IIOK
5 P 2
€3€PBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




I[TOYPOUHOE ITVTAHUPOBAHHUE

10 KJIACC

Ne Komriectso wacos Hara OJ1eKTPOHHBIE LIK(pOBbIE

/n Tema ypoka Bcero Konrpomrpte  Ipakrirdeckue u3ydeHuss  0Opa3oBaTe/bHbIE PECYPCHI

paboTeI paboTeI
bubmoreka [JOK
1 buonorus B cucteMe HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl TT03HAHUST KUBOMW MPUPO/IBI.

S : 05 binorera LIOK
METOJ10B TIpH H3yeHHH https://m.edsoo.ru/863e6122
OM0JIOTYeCKUX 0OBEKTOB»

3 Buonornueckue cuctemsl, MPOL[ECCHI 1 bubnmoreka [JOK
U VX U3y4yeHue https://m.edsoo.ru/863e6564

4 XHMUUeCKUM COCTaB KeTKu. Boza u 1 bubnuoreka [IIOK
MHHepasbHble COH https://m.edsoo.ru/863e674e

bubnuoreka [IOK

5 Benku. CoctaB 1 cTpoeHue 6eKoB 1 hitps:/m.e dS(])_}).ru 1863e6b72
depMeHTbI — OHOIOrHYeCKHe

6| et dopmeme e | 1 05 BGinoresa LIOK
AKTUBHOCTH (hepMeHTOB (Ha TIpUMepe https://m.edsoo.ru/863e6b72
aMu/Ia3bl WM KaTasiasbl)»

bubmoreka LIOK
7 Yraesozpt. JIHmHAL L https://m.edsclj).ru/863e6870
8 HyxknenHossle kucnotsl. ATO 1 bubnuoreka LIOK



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

https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH M METOAbI U3yUEeHHS K/IETKU.

bubmoreka [JOK

) Knerounas Teopust https://m.edsoo.ru/863e6e88
10 KreTka Kak Lie/IoCTHast )KuBast
cucreMa
CTpoeHue 5YKapuOTHUYECKOM KJIeTKH.
JlabopaTopHast pabora Ne 2
«/3yueHre CTPOEHHUS KJIeTOK bubmoreka LIOK
11 pacTeHU, >)KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii 110 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIperapaTtax u Uux
OITMCaHHEe»
bubnmoreka [JOK
12 OOMeH BelIeCTB WM MeTabom3M https://m.edsoo.ru/863¢766¢
bubmoreka [JOK
13 PotocHHTes. XemocHHTes https://m.edsoo.ru/863e7c98
. bubnmoreka [JOK
14 SHepreTeckui obmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN LUK/ K1eTKU. [leneHue
K/1eTKu. MuTto3. JTabopatopHast
15 pabota Ne 3 «Ha6mo,qI;HHep MHTO3a B 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJ/IeTKaX KOHUMKA KOpeIllKa JTyKa Ha
TOTOBBIX MUKpPOITperapaTax»
16 BuocunTe3s 6enka. Peakiust bubmoreka LIOK
MaTpUYHOI'O CHHTe3a https://m.edsoo.ru/863e796e
bubmoreka [JOK
17 Tpancasmpast — buocunes benxa https://m.edsoo.ru/863e796e
18 Hexknetounbie hOpMbI KHU3HU — bubmmoreka LIOK



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

BUPYChI

https://m.edsoo.ru/863e7540

bubmoreka [JOK

19 ®opMbI pa3MHOXKEeHHS1 OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmoreka [JOK
20 Meti0 https://m.edsoo.ru/863e7f4a
OG6pa3oBaHue U Pa3BUTHE TIOJIOBBIX
KeTok. OriooTBOpeHye.
91 JlaboparopHast pabota Ne 4 0.5 bubnmoreka [JOK
«/3yueHne cTpoeHusi MOJIOBBIX https://m.edsoo.ru/863e81b6
KJ/IETOK Ha TOTOBBIX
MHKpOIIperiapaTax»
29 WNupuBuyanbHOe pa3BuTHe bubnmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
23 'eHeTHKa — HayKa O Bubmoreka LIOK
HaC/1eICTBEHHOCTU U USMEHUMBOCTHU https://m.edsoo.ru/863e86{2
3aKOHOMEepHOCTU Hac/lej0BaHus
24 npmHaKoE. MOHorH6pH'E,taHoe Bubmmorexa LIOK
https://m.edsoo.ru/863e8878
CKpellliBaHue
UrHOpUIHOE CKpelliBaHue. 3aKOH
25 §e3aBHinaoro Ha[;HT,ELOBaHI/IH Brbmiorexa LOK
https://m.edsoo.ru/863e89a4
TIPU3HAKOB
CuerieHHOe Hac/e/joBaHKe
ripy3HakoB. JIabopaTtopHast paboTa Ne
26 5 «M3yyeHue pe3ysbTaToB 0.5 bubmoreka LIOK

MOHOTHOPHUHOTO U AUTHOPHUIHOTO
CKpeIMBaHus y AP030(H/Ibl Ha
TOTOBBIX MUKPOIperiapaTax»

https://m.edsoo.1ru/863e8c60



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

[eneTrka nosia. HaciemoBanue

bubmoreka LJOK

27 TIPU3HAKOB, CLIETVIEHHBIX C I10JIOM 1 https://m.edsoo.1u/863e8c60
N3menunBOCTb. HeHacnejcTBeHHast
M3MeHUYMBOCTb. JlabopaTtopHas paboTta
Ne 6. M3yuenue MoauduKaloOHHON bubmoreka LJOK
28 1 0.5
V3MEHUYMBOCTHU, IOCTPOEHHE https://m.edsoo.ru/863e8efe
BapUaL[MOHHOTO psifia U
BapHallMOHHON KPUBOM»
HacnesncTtBeHHast ©3MeHUUBOCTb.
79 JlabopaTtopHast pabota Ne 7. «AHa/U3 1 0.5 bubmoreka [JOK
MyTalUi y Apo30(usibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOTIperapaTax»
bubmoreka [JOK
30 Peneriika venosexa 1 https://m.edsoo.ru/863e8d78
Pe3epBHbiil ypok. O6001I€HHE T10
31 Teme «HacneqcTtBeHHOCTh U 1
VM3MEHUYUBOCTh OPTaHW3MOB»
bubnmoreka [JOK
32 Cenexuus Kak Hayka i mporecc 1 https://m.edsoo.ru/863e9214
33 MeTo/pbl ¥ JOCTUXKEHHUS CeJIeKLIMU 1 bubmoreka [JOK
pacTeHul 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 BuoTtexHomorKs Kak oTpacib 1 bubnmoreka [JOK
NIPOU3BO/CTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KomuecTBO UacoB

Ne Tema ypoka Konurtpormbhele  [IpakTtuueckue flara SMEKTPORHIE LEIQPOBLIe
/1 Bcero u3ydyeHusi  0oOpasoBaTe/bHbIE PeCYPChI
paboTeI paboTeI
1 OBOJIIOLIMS U METO/IbI €€ U3yYeHUsI 1 Bubmorexa LIOK
https://m.edsoo.ru/863ea20e
5 VicTopusi pa3BUTHS Mpe/CTaB/IeHui 00 1 bubnmoreka [JOK
3BOJIIOLUN https://m.edsoo.ru/863e9570
bubmoreka [JOK
3 MukposBorIoLus 1 https://m.edsoo.ru/863e9cle
[Momynsitust Kak 3/1eMeHTapHast
eIMHULIA BUJ]A U BOJTFOLUM.
4 J'I'Z;6op];Top1faﬂ pabota II\Ilg 1 1 0.5 Bubmorexa LIOK
https://m.edsoo0.ru/863e99c6
«CpaBHeHHe BUJIOB T10
MOp(}OOTUUeCKOMY KPHUTEPUIO»
s [BrKy1ye crbl (3/1eMeHTapHbIe 1 bubnmoreka [JOK
(bakTOpBI) IBOMIOLIUU https://m.edsoo.ru/863e9da4
N Bubmoreka LIOK
6 EctecTBeHHbIN 0TOOP M ero (hopMbl 1 hitps:/m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLIUK:
TpUCIioco6/1eHHOCTh OPTaHK3MOB U
7 BUzlooOpa3oBanue. JlabopaTopHas 1 0.5 bubnuoreka LIOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
TIPUCIIOCOO/IEHHOCTU OpraHU3Ma U eé
OTHOCUTE/ILHOTO XapaKTepa»
8 HarpaBnenus v nytu 1 bubmoreka [JOK

MaKpO3BOJTFOLUN

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



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
https://m.edsoo.ru/863e9c1e

9 HeobpaTuMOCTb 3BOJTIOLIUN
10 VicTtopust )KU3HU Ha 3emiie U MeTO/bl
eé n3yJeHus
1 ['MroTessl MPOUCXOXKIEHHUS JKU3HU Ha bubmoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
1 PasButue xu3HU Ha 3emiie 110 3pam U bubmioTeka LIOK
repuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIe 3Tamnb! 3BOTIOLUN
PaCTUTE/ILHOTO Y )KUBOTHOT'O MHPA.
[MpakTrueckast pabota Ne 1 Bbubmoteka LIOK
13 0.5
«/3yueHue HCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHu 1 )KUBOTHBIX B
KOJIJIEKLUSIX»
14 CoBpeMeHHas cucTeMa Bubmoreka LIOK
OpraH1uYecKoro Mupa https://m.edsoo.ru/863ea48e
bubnmoreka [JOK
15 OBoJTIOLIMS YesloBeKa (aHTpororeHes) hitps:/m.edso0o.ru/863eac2c
16 [Bwxyime cunbl (pakTOphbI) Bubmoreka LIOK
aHTpoIioreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTaZIUU BOJIFOL[UU
yesioBeKa
13 UesioBeyeckue pacel U IIPUPOJHbIE bubmoreka LIOK
aZianTaluy yejioBeKa https://m.edsoo.ru/863eaea2
Pe3epBHbIil ypok. O60611IeHME TI0
19 TeMe «BO3HUKHOBeHUe U pa3sBUTUE
JKU3HU Ha 3emiie»
20 OKOJIOT U KakK HayKa
21 Cpe/ibl 00MTaHUS U SKOTIOTHUYECKHEe bubmmoreka LIOK



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

(akTOophI

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

Abuotrueckue GhakTophbI.
JlabopatopHasi pabota Ne 3.
«Mopdonornueckre 0coOeHHOCTH

. bubmioTeka LIOK
22 pacTeHul U3 pasHbIX MeCT 0.5
https://m.edsoo.ru/863eb10e
oburtanwusi». JlabopaTopHas pabora Ne
4. «BnusiHue cBeTa Ha PoCT U
pa3BUTHE YepEeHKOB KoJieyca»
bubmoreka [JOK
23 buorueciue GakTops! https://m.edsoo.ru/863eb348
JKo/oruueckue xapakTepuCcTUKU
24 nonysisituu. [IpakTrueckasi pabota Ne 0.5
2 «[lofcuéT MIOTHOCTY MOMYJISALAN
Pa3HbIX BUJI0OB paCTeHU»
95 Coo0I1riecTBa OpraHM3MOB — bubnmoreka [JOK
buoreHo3 https://m.edsoo.ru/863eb46a
%6 OKOJIOTUUeCKre CUCTEMBI Bubmoreka LIOK
(9KoCcHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIe MOKa3aTe/u 5KOCUCTEMBI.
27 OKOJIOTUUeCKue MUpaMU/Bbl. Bubmorexa LIOK
- https://m.edsoo.ru/863eb5fa
CaorictBa 3k0cuctem. CyKijeccust
28 [TpupoaHbIe 5KOCHCTEMBI
29 AHTpOIOreHHbIe 3KOCUCTEMBbI
30 buocdepa — riobanpHast 3KocucTeMa bubmoreka LIOK
3eMau https://m.edsoo.ru/863ebb5e
31 3aKOHOMEepHOCTHU CYLL[eCTBOBaHUS bubmoreka LIOK
brocgepsr https://m.edsoo.ru/863ebd16
32 YesioBeuecTBO B Oriocdepe 3emu



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

33 Cocy1jecTBoBaHue NMPUPOABI U 1 bubmoreka LJOK
ye/I0BeUYeCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIil ypok. O6001II€HHE TEMBI

34 «Coo00111eCcTBa U 9KOJIOTHUECKHEe 1
CUCTEMbI»

OBLIEE KOJIMYECTBO YACOB I10 34 5

I[TPO'PAMME



https://m.edsoo.ru/863eba1e




TTPOBEPSEMEIE TPEEOBAHNA K PE3YJIETATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJITACC

Kopg,
TpOBEpPSIEMOro
pesy/bTara

TTpoBepsieMble NPeAMETHBIE Pe3Y/IbTaThl OCBOEHUS OCHOBHOM
obpa3oBaTe/IbHOM MPOrpaMMel cpefiHero obimero odpa3oBaHus

CchopMHpOBaHHOCTb 3HAHUM O MecTe W PO OMOJOTMM B CHCTEMeE
HayYHOT'O 3HaHUS eCTeCTBEeHHBIX HayK, B ()OPMUPOBAHUM COBpeMeHHOU
eCTeCTBeHHO-HayYHON KapTUHbI MMpa M HayuHOTO MHPOBO33pEeHUS; O
BK/Ia/le POCCUMCKUX W 3apy0e)KHBbIX YUYEHBIX-OMOIOTOB B pa3BUTHE
Ouosioruy; (QYHKI[MOHATLHOM TPaMOTHOCTH ueJioBeKa [ijisi pelleHuUs

JKN3HEHHBIX 3a/ia4

YMeHue pacKpbIBaTh COZIEP)KaHWe OWOJIOTUYECKUX TEPMUHOB M
TIOHATHI: )KU3Hb, K/I€TKa, OpraHu3M; MeTadbom3M (0OMeH BeIlecTB U
ripeBpallleHle SHEepruu), roMeocta3 (caMopery/siusi), ypOBHeBas
OpraHu3alysi >KUBBIX CHUCTeM, CAMOBOCIIPOM3BeZieHHe (PerpoAyKLus),

HadieJCTBEHHOCTh, U3MEHUYNBOCTb, POCT U PA3BUTHE

YMeHue u3naratb OMONOTHYECKUe TeOpuH (K/IeTOouHas, XpPOMOCOMHas,
MyTalMoHHasi), 3akoHbl (I'. Mengensi, T. Moprana, H.A. BaBunoBa) u
yueHUsi (0 LEHTpaX MHOroobpasvs W TIPOUCXOXKAEHUS KYJIbTYPHbIX
pacrenurt H.W. BaBusoBa), onpezeniTb rpaHULibl UX PUMEHUMOCTH K

JKUBBIM CUCTeMaM

YMeHue B/jaJeTb MeTOAdMKW HAYUHOI'O0 TI103HAHHA B 6roIoruu
(HBGJII'OAEHI/IE U OIlMCaHHe J>XUBBIX CUCTEM, IIpOLIeCCOB H HBHEHHﬁ;
OpraHuv3alus n rpoBegeHue 010/I0rMUeCcKoro 3KCIIepUMEHTa4,
BBIJIBM)KEHNEe T'uIioTesnl; BbIsIB/IeHIE 3dBUCHUMOCTHU MeXay
nccaiaeqyeMbiMM BeJIMUMHAMMU, 00BsICHeHHe MOJIy4€HHBIX pe3y/bTdaTOB,
HCIOJ/Ib30BAHHBIX HAYYHBIX HOHHTHﬁ, TEOpI/Iﬁ N 3dKOHOB; YyMe€HHE

AejlIaTb BBIBOAbI Ha OCHOBAHHWH IMOJTYYE€HHBIX pe3yanaTOB)

YMeHWe BBIJENSTh CyIIeCTBEHHbIe TIPU3HAKU BUPYCOB, KJIETOK
NMPOKApUOT U JYKapuOT, OJHOK/JIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MoB;  0COOEHHOCTM  TIpOl[ecCOB  OOMeHa  BeIeCTB M
TpeBpallleHusi SHeprud B KJeTKe, (POTOCHMHTe3a, MM/IaCTUYECKOTO U
JHepreTyeckoro  obMeHa,  XeMOCHHTe3a,  MHWTO33a,  Mel03a,
OTUIOZIOTBOPEHHS,  pPa3MHOXKeHUs,  WHAWBHU/YaJbHOTO  Pa3BUTHUS
opraHusma (OHTOTeHe3)




YMeHue TPUMEHSTh  TIOJiyueHHble 3HAaHWUS i1 OObICHEHUS
OMOJIOTUUYECKUX TIPOLIECCOB M SIBJIEHWUM, [/Is1 TIPUHATHS MPAKTHUECKUX
pellieHNid B TIOBCeZIHEBHOM >KU3HU B 11e/isiX obecriedeHus1 6e301acHOCTH
CBOETO 3/[0POBbSI U 3ZI0POBbSI OKPY>KAIOLUX JIFoZel, CoOMojeH!s] HOpM
rPaMOTHOTO MOBeJieHNsI B OKpY»Katoll[el IPUPOJHOM cpejie; TOHUMaHUe
HE0OXOIMMOCTH UCII0/Tb30BaHUS OCTVKEHUN COBPeMEHHOH OHO0JIorum

1 OMOTeXHOIOTHH [171s1 paliMOHA/IBHOT'O TIPUPOAOIIOIb30BaAHKS

YMeHue pellaTh 3JieMeHTapHble TeHeTHYeckKHwe 3alaud Ha MOHO- U
IUruOpUHOe CKpeLMBaHue, CLETJIEHHOe Hac/ie[JoBaHWe; COCTAB/AThH
CXeMbl ~ MOHOTMODUJHOTO  CKpeIIWBAaHWUs A/ TIPeACKa3aHus
HACJ/1eI0BaHUsI TIPU3HAKOB Y OPraHU3MOB

YMeHUe BBINOJHATH JlabOpaTOpHble U  TpaKTU4YeCKue paboThl,
cobnroiaTh TipaBWiIa Tpu pabore C y4yeOHBIM U J1aOOpPaTOPHBIM

obopyzoBaHHEM

YMeHUe KpUTHUYECKH OIleHWBaTh W WHTEPIIPeTHPOBaTh WHGMOpPMALHIO
OMOJIOTUYECKOTO COZiep>KaHHsl, BK/TFOUAIOLIYIO TICeBAOHAYUYHbIe 3HAHMUS
13 pa3inyHbIX UCTOYHUKOB (CMM, Hay4yHO-TIOMy/ISIpHbIE MaTepHuasbl);
TUYECKHe acCreKThl COBPEMEHHBIX HCC/IeIOBaHUM B  OMOJIOTHH,

MeguiHe, OMOTEeXHOJIOTUH

10

YMeHue co3ziaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHMS,
0600611asi 6HoOrMUecKyr0 MHPOPMALIMI0 U3 HECKOJbKUX MCTOUHHWKOB,

IPaMOTHO MCIIO/Tb30BaTh MOHATUMHBIN arapat Ouo/Ioruu

11 KITACC

Kog
TIPOBEPSIEMOTO
pe3y/bTaTa

TTpoBepsieMbIe NpeMEeTHbIE PE3y/IbTaThl OCBOEHHSI OCHOBHOM
o6pa3oBaTe/IbHO# IPOrpaMMEI CpeAHero o6b1ero oopa3oBaHus

ChopMHUPOBaHHOCTh 3HAHWUK O MecTe W pOJiM OUOJIOTUM B CHUCTEME
HAy4YHOTO 3HaHUs eCTeCTBeHHbIX HayK, B (POPMHPOBAHUN COBPEMEHHOM
€CTeCTBEeHHO-HayYHOW KapTUHBI MMpa M HayuHOTO MHPOBO33pDEHUS; O
BKJ/IaZile POCCHMCKUX U 3apyDe)KHBIX YyUuEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruu; (QPyHKI[MOHATLHOM T'DaMOTHOCTH UeJiOBeKa [Ijisi pelleHuUs
YKU3HEHHBIX 3a7iau

YMeHue pacKpbIBaTh COZIEp)KaHHWe OWOJIOTUYeCKUX TEPMUHOB M
TIOHSTUM: BU/JI, TIOMYJALUS, TeHO(MOH/, SBOJIIOLUS, ABWXKYILME CHbI

(dpaxTopsr) 9BOJTIOLUH, TIPUCIIOCO0/IEHHOCTh OpraHu3MOB,




BU/I000pa3oBaHue, 9KOJIOTUYeCKHe (axTOpHI, 9KOCHCTEMA,
TIPO/IYLIEHThI, KOHCYMEHTBI, PeIyLI€HTbI, LIeMT TTUTaHUs, SKOT0THnYecKast

nipamu/ia, broreoreHos, orocdepa

YMeHue u3narath OMOIOrUYECKre Teopuu (3BOIOIMOHHAsT Teopus Y.
[lapBuHa,  CUHTeTUUYeCKass  Teopus  SBOMIOLMM), 3aKOHbI U
3aKOHOMepHOCTH (3apoapliieBoro cxozactBa K.M. bapa, uepejoBaHus
IJIaBHBIX HampaeieHUW U mytei 3Bomouuu A.H. CeBepLioBa, yueHus 0
ouochepe B.MI.  BepHajckoro), onpefensTh ~ TPaHMIbLI WX

MPHUMEHUMOCTH K XKUBBIM CHUCT€MaM

YMeHue BaZieTb MeTOJAaMH HAyuyHOro TIO3HaHUS B OHOIOrUM
(HabmofeHe W OMUCaHWe >KUBBIX CHUCTEM, TIPOLIECCOB U SIBJIEHH;
opraHusalss W  TpoBefieHHe  OMOJIOTMUYecKOro  JKCIIeEPUMEHTa,
BbIJIBIDKEHWE  TUIOTe3bl;  BBbISIBJIEHWE  3aBUCMMOCTH  MeXAY
WCC/IelyeMbIMA BeJTMUMHAMU, O0BsICHEHUE TO/TyueHHBIX pe3y/IbTaToB,
WCTI0/Ib30BaHHBIX HAy4YHbIX TOHSATHN, TEODUM U 3aKOHOB; yMeHHe

Ae1aTb BBIBOJbI Ha OCHOBAHHWH ITOJTYYEHHBIX pEBy'JILTaTOB)

YMeHUe BbIJIe/ISITh CYIIleCTBEHHbIE TIPU3HAKKM CTPOEHUS] OMOTIOrHUeCKUX
00BEKTOB:  BH/IOB,  TIOMYJISIL[UHM, TIPOAYLIEHTOB, KOHCYMEHTOB,
peAyLieHTOB, OMOTeoleHO30B M 3KOCHCTEM; OCOOEHHOCTH TPOLIECCOB
HacC/1e/ICTBeHHOM W3MEeHUMBOCTH, €CTeCTBEHHOT'O otbopa,
BU/J000pa30BaHus, TMPHUCIIOCOO/IEHHOCTY  OpPraHU3MOB,  JIeMCTBUS
9KO0JIOTUUECKUX ()aKTOPOB Ha OPraHU3MbI, [IEPEHOCA BEIECTB U MOTOKA
SHEepPruy B 3KOCHUCTEMaX, aHTPOIOTE€HHbIX W3MEHEHWH B 3KOCHUCTeMax
CBOEM MeCTHOCTH, KPYyTOBOPOTa BEIeCTB U OMOre0XUMUUECKUX LIUK/IOB
B Onocdepe

YMeHWe TPUMEHSITb  TOJyYeHHble 3HAHUS I OObSCHEHUs
OMO/IOTMUYECKUX TIPOLIECCOB M SIBJIEHWUM, [/Isl TIPUHATHS MPAKTHUECKUX
pelleH B TIOBCEZIHEBHOM >KU3HU B 11eJIsIX 0becrieueHusi 6e30MacHOCTH
CBOEro 3/10POBbsI 1 3/J0POBbsSI OKPY)KAIOIIUX JIF0/iel, COO/TIF0IEHUsST HOPM
IPaMOTHOTO TIOBe/IEHUsI B OKPY)KatoIl[el TIPUPOIHOM Cpejie; MOHUMaHKe
HE0OXOIMMOCTH MCII0/Tb30BaHUS JOCTHKEHWH COBPEMEHHOM OMOJIOTHU

AJIs1 palJuOHAJIBHOT'O IMPUPOAO0IT0/Ib30BaHUA

YMeHue peniaTtb 3/IEMEeHTapHbIE OuoioruueckKue 3a/laul, COCTaBJIATH

CXeMBI IepeHOoCd Bel[eCTB U SHEPruu B SKOCUCTEMAX (uerm HI/ITHHI/IH)

YMeHue BBINONHATH J1abOpaTopHble W MpaKTUYeCKWe paboThl,
cobnroiaTh TIpaBWia Tpu pabore C y4yeOHBIM U Js1abOpPaTOPHBIM

obopyZoBaHHEM

YMeHue KpWUTHUeCKH OLIeHWBaTh W WHTEPIpeTHpOBaTh HMH(OpPMALHIO
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OMOIOrMYeCcKOro Co/iep>KaHusl, BKJTFOUAIOIIYIO TICeB/IOHayUHble 3HAHUS
Y3 pa3/MyHbIX UCTOYHUKOB (CMM, HayuyHO-IOMy/IIpHBbIE MaTepuasbl);
paccMaTpuBaTh ry106a1bHbIE 9KOJIOTUUECKHe TIpo0OIeMbI
COBPEeMEHHOCTH, (pOopMHpOBaTh MO OTHOIIEHUIO K HUM COOCTBEHHYIO

TIO3ULIUIO

YMeHue co3fiaBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOLIEHUS,
0000111as1 6MOIOTMUECKYI0 UH(POPMAIIUI0 U3 HECKOJBKUX MCTOUHHKOB,

Ir'PaMOTHO MCII0/Ib30BATh TTOHSTUMHBIN dalfriapar 6uooruu




[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

Kopg

HpOBepHEMLIﬁ 3JIEMEHT COZeP>KdHMsI

buonorusa kak HayKd

1.1

buonoruss — Hayka o >xuBOW mpupoge. Ponbp Ouonoruu B (GOpPMHUPOBaHKU

COBpPeMeHHOW HayYHOUM KapTUHbI Mupa. CrucTemMa OMOI0rnueckux HayK

1.2

2.1

2.2

MeToabl TO3HAHWS YKUBOW TIPUPOAbI (HaOJFOZieHHe, SKCIIePUMEHT, OIMCAHUE,
v3MepeHHe, KiaacCUpUKalys, MO/|eIMpOBaHue, CTaTUCTHUecKasi 00paboTka

JIaHHBIX )
JKvBbIe cucTeMbl M X OpraHU3ariys

JKuBble cuctembl (6MOCHCTEMBI) Kak TpeaMeT u3ydeHusi 6uonorud. CBoMCTBa

OuocucTeM U UX pasHooOpasue

YpoBHUM OpraHu3alyy OWOCHCTeM: MOJIEKY/ISIPHO-TeHeTUUeCKU, KJIeTOUHBIH,

OpraHW3MeHHbIH, TTOMY/ISLMOHHO-BUOBOM, SKOCUCTEMHBIH, OrochepHsIi

XUMHMUECKHM COCTaB U CTPpO€HHE KIIETKH

3.1

XUMHMUECKH COCTaB K/JIeTKH. XHUMHUeCKHe >JIeMEeHTHI: MaKpO3J/IEMEHTHI,
MHKPO3J/IEMEHTHI. BO'E[EI U MHUHepd/IbHbI€ BelleCTBd. CDYHKL[I/II/I BOAblI H

MUHepa/IbHBIX Bel[ecTB B KieTke. [Tofaep>kaHrue 0CMOTHUeCKOro HOasaHca

3.2

benku. CoctaB u crpoeHue Oe/KOB. AMWHOKHUCIOTBI — MOHOMephI OeKOB.
He3sameHrMble M 3aMeHUMble aMHUHOKWC/IOTBL. AMHWHOKWC/IOTHBIA COCTaB.
YPOBHU CTPYKTYphI OeKOBOW MOJIEKY/bI (TIepBUYHAs], BTOPUYHAS, TPeTHUUHAS U
yeTBePTUYHAsE CTPYKTypa). XHUMHYecKue cBoiicTBa OenkoB. buonormyeckue
byHKIMY OeKOB.

depmeHTHI — OHOIOTMUECKHe KaTanu3aTopbl. CTpoeHre ¢epMeHTa: aKTHBHBIN
LeHTp, cyOctpaTHass crneuuduyHocTb. KodepmeHTbl. Burtamubbl. OTinuus

q)epMEHTOB OT HEOpPraHN4YeCKHX KaTa/In3aTOPOB

3.3

YrneBogpl: MOHOcaxapu/pl (Tmoko3a, pubo3a U je3okcupubosa), gucaxapufibl
(caxaposa, /akro3a) W MosiMcaxapuzbl (Kpaxmas, TJIMKOTeH, LieJIsio3a).
Buosniornueckue QyHKLUM yT1€BOZOB.

Jluruapl:  TpUr/MLEepuAbl,  crepoufbl,  ¢ochomunugel.  ['MapodunsHo-
rugpodobHble cBoiicTBa. bBuosornueckue QyHkimy aunuzoB. CpaBHeHHe

yrjieBo/oB, 0e/KoB 1 JIMMTU/I0B KdK HCTOUYHHWKOB SHEPrun

3.4

Hyxknennoseie kuciotel: IHK 1 PHK. HykneoTugsl — MOHOMEpBI HYKJIEMHOBbBIX




kucior. Crtpoenne u ¢yHkuuu [JHK. Crtpoenue u ¢ynkuuu PHK. AT®:
CcTpoeHue U QyHKLUU

3.5

Luronorus — Hayka o Kietke. KierouHnas Teopusi. MeTo/ipl U3yueHUs K/1€TOK

3.6

3.7

Knerka Kak 1jesiocTHast >kvBasi cucrema. OOIiye MpU3HaKU K/IETOK: 3aMKHYTast
Hapy)XHass membOpaHa, mMosnekyiel JJHK Kak reHeTMuecKuid armapar, CHCTeMa

cuHTe3a Oeska

Turbl KIeToK: yKapuoThuecKasi ¥ TipokapuoTuueckas. OCoOeHHOCTH CTPOeHHst
MPOKAapUOTUUeCKoW  KieTKd. KierouHas creHka OakTepuii. CTpoeHue
5yYKapUOTUUeCKOW KeTKu. OCHOBHbIE OT/IMUMSI PaCTUTEIbHOM, >XUBOTHOU W

rpUOHON KJIeTKH

3.8

3.9

3.10

4.1

[ToBepxXHOCTHBIE CTPYKTYPbl K/JIETOK — KJIeTOYHasi CTeHKAa, IJIMKOKaJUKC, HX
¢dynHkumu. [lna3maTryeckast MeMOpaHa, eé cBoicTBa M GyHKIMHU. LluToria3ma u eé
opraHonibl. OHOMeMOpaHHbIe OpPraHOW/bI KIeTKW: 3HAOTUIa3MaTHuecKasl CeTb
(OI1C), ammapatr I'onbapxu, AU30CcOMBI. [loMyaBTOHOMHBIE OPraHOWZbI KJIETKU:
MHUTOXOHZPWH, TUlacTUAbL. [Iporcxo)KieHrne MUTOXOHJAPDUM U muiacTuf. Buabl
ractyzi. HememOpaHHbIe OpraHOW/bl K/I€TKW: PHUOOCOMBI, K/I€TOUHBIA LIEHTP,

PECHUUKH, XKT'YTUKU. DyHKIMK OpraHoM/0B KJIeTKU. BkiroueHust

sSlmpo — perynsiTOpHbIN 1jeHTp KiaeTKH. CTpoeHWe sifipa: simepHasi 000J0UKa,
KapHuoruia3Mma, XpOMaTHH, SIPBIIITKO. XPOMOCOMBI

TpaHCIOpT BelecTB B KJIeTKe

JKu3HenesTeTbHOCTh K/I€TKU

OOmeH BemiecTB, WM MeTabomM3M. AcCCUMWISIUS (T7IaCTUUYeCKUid 0OMeH) U
TUCCUMUIISALIASA (9HEpreTUUeCKuii oOMeH) — JBe CTOPOHBI eQUHOrO0 Mpoliecca
Metabosin3ma. Tumnbl oOMeHa BelecTB: aBTOTPO(MHBINA U reTepoTpodHbIA. Posb

(dhepMeHTOB B 0OMeHe BeIeCTB U MpeBpalljeHuH SHEPTUU B KJIeTKe

4.2

4.3

@otocuHTe3. CBeToBast U TeMHOBas1 (asbl (poTocuHTe3a. Peakijuu poTocuHTe3a.
OddexTuBHOCTL (OTOCHHTe3a. 3HaueHUe (OTOCHHTe3a /s KU3HU Ha 3emJie.
BnusiHve ycnoBuii cpegpl Ha (OTOCMHTE3 U CrOCOOBI TIOBBIIEHHUSI €ro
MIPOAYKTUBHOCTH Y KY/IbTYPHBIX paCTeHHUH.

XemocuHTe3. XeMOCHHTe3upymle OakTepuy. 3HayeHHe XeMOCHHTe3a AJist

>KU3HU Ha 3emMiie

OHepreTuyecknii 0oOMeH B KieTke. PaciieriieHne BeIeCcTB, BbIJe/ieHHE WU
AaKKyMY/IMDOBaHWE HHEPrMM B KJeTKe. OTalbl 3HEPreTHueckoro oOMeHa.
I'mukonu3. BpoxkeHre U ero BUbl. KHCIopoiHOe OKWC/IeHWe, WU KIeTOUHOe

JbixaHue. O heKTUBHOCTh SHEpreTHYeckoro oomMeHa

4.4

Peakiiuy MaTpruuHOro cuHTe3a. I'eHetnueckass nHdopmaius u JHK. Peanu3zaius

reHeTUueCcKom I/IH(I)OPMEIL[I/II/I B KieTKe. ['eHeTMUeCKui KOO M ero CBOMCTBA.




Tpanckpumniusi — MaTpuuHbiii cuHTe3 PHK. TpaHcsius — 6uocuHTe3 Gernka.

KoaupoBanue aMuHOKUCIOT. Posib pubocom B buocuHTe3e Genka

4.5

Hexknerounble ¢opmbl >XU3HU — BUPYChL. McTopusi oTKpeiTusi BUpycoB ([I.U.
ViBaHoBckmii). OCOOEHHOCTH CTPOEHWS U JKU3He[esTelTbHOCTH BHDPYCOB.
bakreprogaru. bosne3Hy pacTeHuii, >XMBOTHBIX W Ue/iOBeKa, BbI3bIBaeMble
BUpycaMu. Bupyc nmmyHozedunira uenoBeka (BMY) — Bo3oyautens CITA/a.
[TpodunakTrka pacripocTpaHeH!si BUPYCHBIX 3a001eBaHUA

Pa3MHOXXeHHe U WHIWBWYya/IbHOE pa3BUTHE OPraHW3MOB

5.1

5.2

KreTouHbli I1[UKA, WM >XU3HEHHBbIM LMK KaeTKd. VHTepdaza U MHTO3.
[Tporieccel, mpoTtekatolye B uHTepdasze. Permkaiusi — peakijus MaTPUUHOTO
cuaTe3a [JHK. CrpoenHue XpoMocoM. XPOMOCOMHBIM HabOp — KapHOTHIL.
OunyiovHpli W TalvIOWJHBIA ~ XPOMOCOMHBIE  HAboOpbl.  XpOMaTUZbI.
LuTosornueckue OCHOBBI PpPasMHOKEHUSI M WHJAWBUAYAJbHOTO Pa3BUTHS
OpraHu3MoB.

Henenve knetku — muTo3. Cragum muto3a. [Iporeccel, mpoucxofsique Ha

Pa3HBIX CTaAUAX MUTO3d. Buonornueckuii CMBIC/T MHUTO3a

dopMbl pa3MHOKEHHsSI OpraHu3MoB: Oecrionioe U TosoBoe. Buiel Gecrionoro
Pa3MHOXKEHUS: JieJleHWe HaZlBoe, TIOYKOBAHHWE OJHO- W MHOTOK/JIETOUHBIX,
criopoobpa3oBaHue, BereTaTUBHOE Pa3MHOKeHHe. VcKyccTBeHHOE

K/IOHUPOBaHWe OpPraHM3MOB, ero 3HaueHue /1Jisi CeIeKLUU

5.3

5.4

5.5

[TonoBoe pa3MHOXKEHHE, ero OT/INYKS OT Oecrosioro.
Metio3. Craguu Meiio3a. Ilpoueccel, mpoucxopsiue Ha CTafusax Meuo3sa.
[ToBegenve xpomocom B Meko3e. KpoccuHrosep. buonormueckuid CMbICT U

3HayeHUe mMelio3a

I'ameToreHe3 — mporiecc 0Opa30BaHUs OJIOBBIX KJIETOK Y >KUBOTHBIX. [10/10BbIE
)Kene3bl: CeMeHHUKH U sUuHUKA. OOpa3oBaHWe U Pa3BUTHE TOJIOBBIX K/IETOK —
rameT (CriepMaTo30uf, sikLeKIeTKa) — criepMaToreHes3 U ooreHes. OcobGeHHOCTH

CTpPOEeHUs STULIEK/IeTOK U criepMaTo3ouzioB. OrogoTBopenye. [TapTeHorenes

WnpuBugyancHoe — pa3BuTHe — (OHTOTeHe3).  OMOpHOHa/lbHOE — Pa3BUTHE
(smbpuorenHe3). JTarbl SMOPUOHANMBHOTO PAa3BUTHS Y TO3BOHOUHBIX KMBOTHBIX:
JnpobsieHue, racTpyssilus, opraHoreHe3. I[locTambproHanbHOe pa3BuTHe. TUIIbI
MocT3MOPUOHA/ILHOTO Pa3BUTUS: TIpsiMOe, HerpsiMoe (JMUMHOYHOe). BrusiHue
CpeZibl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3LIBATH BPOKAEHHbBIE
YPOJCTBaA.

Poct u pasBuTHe pacTeHuil. OHTOreHe3 [JBETKOBOIO pacTeHUsl: CTPOeHUe CeMeHH,

CTaaWK pa3BUTHUA

HaCer,E[CTBeHHOCTb " U3MEHYMBOCTb OPraHM3MOB




6.1

6.2

[Ipenmert u 3azsaum reHeTuku. Vcroprs pasBUTHS FeHeTUKU. BKias poCcCUMCKUX
U 3apyOeXHbIX YYEHBIX B pa3BUTHe TeHeTUKH. MeTogsl TeHeTUKU
(rubpug0/IOrHUeCKuH, LUTOTeHeTUUeCKUM, MOJIeKY/IIPHO-TeHeTUUeCKuii).
OcHoBHbIe TeHeTHYeCcKue MOHATHA. ['eHeTHUecKasi CUMBOJIMKA, UCIIO/Ib3yeMasi B

CXeMax CKpellBaHWM

3aKOHOMEPHOCTH Hac/ie[JOBaHUsI TIPU3HAKOB, YCTaHOB/IEHHbIe I'. MeHzenem.
MoHorubpusiHOe CKpelyBaHue. 3aKOH eAuHOo00pa3us THOPUZOB IE€PBOTrO
nokosieHust. IIpaBWIoO JOMUHMPOBAHMS. 3aKOH pacIleruieHWst TPHU3HAKOB.
T'unoTe3a ukCTOTHI ramet. [10/IHOe ¥ HEIoIHOe JOMUHHUPOBAHHE.

[OurubpuaHoe CKpeliBaHWe. 3aKOH He3aBUCHMOTO HaC/e[OBAHUS MPU3HAKOB.
LluToreHeTHUECKWE OCHOBBI AUTMOPUAHOIO CKpEl[UBAHUSA. AHaIU3UPYOIlee
CKpelliBaHue.  VICro/ib30BaHWe  aHATM3UPYIOIIEr0  CKpPel[UBAHUS /IS

orpeie/IeHHsI TEHOTHIA 0COOH

6.3

6.4

6.5

6.6

CuervieHHOe HacseoBaHUe Mpu3HakKoB. Pabora T. MopraHa mo cCLerjieHHOMY
HacaefloBaHUIO TreHoB. HapylueHwe cuervieHWss TeHOB B pe3ysbTare
KPOCCUHTOBepa. XpPOMOCOMHasi TeOpus HaC/lIeACTBEHHOCTU. ['eHeTMueckue
KapThl.

['eneTvika mosia. XpOMOCOMHOe oOrpefesieHyde I1071a. AyTOCOMBI U I10JIOBbIe
XpomocoMbl. ['omMorameTrHele M rereporaMeTHble opraHusmbl. HacyiegjoBaHue

IMPHU3HAKOB, CLEIVIEHHbIX C IT0JIOM

N3meHunBOCTb. Bubl M3MEHUMBOCTH: HeHAC/e/CTBEeHHasi U Hac/ie[CTBeHHasl.
Ponb cpeabl B HeHaC/e[ICTBEHHOW  W3MEHUMBOCTH.  XapaKTepHUCTHKa
MOAUGUKAIMOHHOW W3MEHUMBOCTH. BapualluoHHBIM psii ¥ BapualjMOHHas
KpuBas. Hopma peakiuu TmpusHaka. KosMyecTBeHHble W KayeCTBEHHbIE

MpU3HaKW ¥ UX HopMa peakuyu. CBolicTBa MOAW(UKALIMOHHOW N3MEHUNBOCTU

HacnencrtBeHHas, WM TeHOTUIIMYECKas, W3MeHUYMBOCTb. KomOuHaTHBHAas
M3MeHUYMBOCTb. Meii03 U T0JIOBOM TIpOLleCC — OCHOBa KOMOWHATHBHOU
VM3MEHUMBOCTU. MyTalMoOHHasi W3MeHUYMBOCTb. Kiaccudukauys MmyTanuii:
reHHble XPOMOCOMHBIE, TeHOMHble. YacToTa ¥ NMpUUMHBI MyTaluid. MyrareHHble
¢akTophbl. 3aKOH FOMOJIOTUYECKUX PSZIOB B Hac/leICTBeHHOM n3MeHuuBocTy H.U.

BasunoBa

'enetvka uyenoBeka. Kapuotun yesnoBeka. OCHOBHble MeTObl Te€HETHUKU
yesioBeKa: reHeajoruuecKum, 0JIM3HEL[OBBIH, LIUTOTeHeTUUeCKuH,
OMOXMMHUECKUM, MOJeKy/IsipHO-TeHeThueckuii. CoBpeMeHHOe orpeziesieHHe
reHOTUIA: TOJIHOTeHOMHOe CeKBEHHWPOBaHUe, TeHOTUITMPOBaHKe, B TOM UMCIIe C
nomortrpto I11]P-ananu3a. HacnencrBeHHble 3a0oseBaHUs uesioBeKa: T'eHHBbIE
6one3nu, 6osie3HU C Hac/eICTBEHHOM IMpe/ipacrioyio’KeHHOCTbI0, XPOMOCOMHbIe

6ose3an. ComMatuueckue | reHepaTMBHbIE MYTAlIUH. HpHHHHl’IbI 340p0OBOTO




obpasa JKWU3HHM, [JWArHOCTUKH, TPOGUIAKTUKA U JIeUeHUsS] TeHeTHUeCKUX
Oose3Hell. MeuKO-TeHETHUeCKOe KOHCY/IbTUPOBaHHWe. 3HaueHHe MeIULIMHCKON

reHeTUKH! B IIpeJO0TBpAllieHUH K1 JIeUEHHWH 'eHETUYECKHX 3a00/1eBaHuI UeI0BeKa

Cenekiyst opraHu3mMoB. OCHOBBI OMOTEeXHOIOTUHI

7.1

Ceslekusl KaK Hayka M IIpoLiecC. 3apoKJeHue CeJIeKLUM U JOMeCTUKaLWs.
Yuenre H.M. BaBumoBa o0 T1jeHTpaX TIPOMCXOXKAEHHS ¥ MHOroo0Opa3us
KY/JbTYPHBIX pacTeHUU. LIeHTpbl MPOUCXOXKAEHUs] JOMAILHUX KUBOTHBIX. COpT,

1opo/ia, ITaMM

7.2

CoBpeMeHHbIe METO/IbI CeJIeKIMHA. MacCoBbI U WHAWBUIYaTbHbIM OTOOpHI B
celleKLMM pacTeHu U >XUMBOTHBIX. OljeHKa 3KcTepbepa. bimn3kopoacTBeHHOe
CKpellBaHWe — WHOpuAMHT. Yuctas nuHusi. CKpellyvBaHWEe UHCTBHIX JIMHUM.
I'eteposuc, nmu rubpuaHas cuia. HeponcTBeHHOe CKpelljiBaHUe — ayTOPU/VHT.
OtpanéHHas ruOpuaM3alds W e€ ycrexu. VICKyCCTBEHHbIM MyTareHes U
MolyyeHue TOJMIVIONAOB. [lOCTV)KeHUs] CeJIeKL[UM DPACTeHWM, >KUBOTHBIX U

MHKDPOOPTraHH3MOB

7.3

buoTrexHo/iOTMg Kak OTpacib TIPOM3BOACTBA. ['eHHasi WHXXeHepusi. JTarlbl
co3manuss pekoMmbuHaHTHOM JIHK u TpaHCreHHbIX opraHu3moB. KieTouHas
vHxXeHepusi.  KieTrouHele  Ky/ibTypbl. MUKPOKJ/IOHA/bHOE  pa3MHOKeHUe
pacteHuii. KjioHMpOBaHMe BBICOKOMPOJYKTHUBHBIX  CEIbCKOXO35THCTBEHHbIX
OpraHu3MOB. OKOJIOTHUECKHe W 3Thdeckue mpobsembl. MO — reHeTH4ecKu

MOAU(ULIMPOBaHHbIE OPraHK3MbI

11 KITACC

Kog

1.1

[TpoBepsieMblii 371IEMEHT COAEP>KaHUs

OBOJTIOLIMOHHAS OHMOJIOTHSI

OBOJTIOIIMOHHAS TEOPUS U €€ MeCTO B OMO/IOTUH.

CBuzieTesIbCTBAa  3BOJIIOLMM.  [la/leOHTO/IOTMUECKHe:  TI0C/IeJOBaTeTbHOCTh
MOSIB/IEHUs] BU/IOB B I1a/IEOHTOJIOTUYECKOUM JIeTOMUCH, Tiepexo/Hble (POpMBbI.
Buoreorpaduyeckue: CxoCTBO U pa3iuure dhayH U (Hjiop MaTEPUKOB U OCTPOBOB.
OMOpHosoruueckre: CXOJACTBA W pa3duus SMOPHUOHOB pa3HBbIX BUIOB
M03BOHOUHBIX. CpaBHUTE/bHO-aHATOMUUECKHEe: TOMOJIOTUUHBIe, aHaJIOTMUHbEIe,
PYAUMEHTAapHbIe OpraHbl, aTaBU3Mbl. MOIEKYIIPHO-OMOXUMHUUYECKHE: CXO/ICTBO
MeXaHU3MOB Hac/IeZICTBEHHOCTH W OCHOBHBIX MeTabonmMuecKux TyTed y Bcex

OpraHu3MOB




1.2

1.3

OBomonmoHHasi Teopuss Y. [lapBuHa. IlpefnocbiiKM — BO3HUMKHOBEHMS
JapBUHU3Ma. [IBYDKYIIIME CHJIbI 3BOIONMUA BUAOB 10 JlapBUHY (M30BITOUHOE
pa3MHO’KeHHe TIPU OrPaHWYeHHOCTH PeCcypCoB, Heorpeze/éHHasi U3MEeHUMBOCTb,

6opb0a 3a CylecTBOBaHUe, eCTeCTBEHHBIN 0TOOD)

Cuntetnueckasi Teopusi 3BomouMd (CTD) U OCHOBHble €€ TOJIOXKEeHUS.

MukposBontonus. [Tonysims Kak eAMHULIA BUAA U 3BOJTFOLIUU

1.4

1.5

HOewxyiue cuibl (hakTopbl) 3BOMIOLMU BUOB B Mpupofe. MyTallMOHHbBIN
TpoIiecC ¥ KOMOWHATUBHAsE W3MEHUMBOCTh. [IOMy/IAI[MOHHBIE BOJHBI U Jpeid
reHoB. M3ossAiys U mMurpaiysa. EcTecTBeHHBIM 0TOOP — HampaB/stoIyi (GakTop
3BosTIOLMU. DOPMBI eCTeCTBEHHOTO 0TOOpa.

[TpucriocobieHHOCTh  OPraHM3MOB KakK  pe3y/bTaT 3BOMIOLMU. [IpuMepsl
TIpUcrocob/ieHnid y oOpranu3MoB. ApoMopd03bl ¥ UAKOaaNTaLH.

Bu u Bugoo6pazoBanue. Kputepuu Buga. OcHoBHBIE (hOPMBI BH000pa30BaHUs:

reorpad)uquKoe, 9KOJIoruyeckoe

Makpo3Bomorusi.  Popmbel  3BoMIOLIMM:  (UseTUUeCKas,  AUBepreHTHasd,

KOHBepreHTHasi, rapasuienbHasi. HeobpaTiMoCThb 3BOIOLNN

2.1

2.2

2.3

Bo3HuKHOBEHME U Pa3BUTHE J)XU3HU Ha 3emne

[oHayuHble TmpeACTaB/leHUs O 3apOKJeHUM >KU3HU. HayuHble rUIOoTe3bI
BO3HMKHOBEHHUSI >KU3HM Ha 3emsie: abWoreHe3 W TIAaHCIIEPMUs. XUMHYeCKast
3BO/IIOLUSA.  DKCIepUMeHTallbHOe TIOATBEP)KIeHWe XUMHUUYeCKOW 3BOJIFOLMU.
HauanbHble 3Tarnel 6wonornyeckoii 3Bosmouyu. ['mrioreza PHK-mupa. IlepBbie

K/I€TKH U X 3BOJIFOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIIT )KUBbIX OPIrdaHU3MOB

Pa3Butrie xu3HM Ha 3emsie Mo 3paM M nepuogam. Karapxei. Apxelckas M
MpoTepo30icKasi 3pbl. [lanmeo3oiickass 3pa W e€ TMepuofbl: KeMOpUHCKUH,
OpJIOBUKCKWM, CWIYPUMCKWN, [IeBOHCKUM, KaMeHHOYTOJIbHbIM, TMepMCKUH.
Me3o0301CKast 3pa U eé epuofibl: TPUACOBBIN, FOPCKUM, MEeJIOBOU.

KaiiHo30McKass 3pa UM e€é 1epuojbl:  TaJeOreHOBBI,  HEOTreHOBBIN,
AHTPONOreHOBbIM. XapakTepUCTUKa K/IMMara M TeOoJIOTMUeCcKHX IpOLIeCCOB.
OcHOBHBIe 3Tarbl 3BOJIIOLIMKA PACTUTEIBHOTO U JKUBOTHOT'O MHUpa. ApomMop( o3kl y
pacTeHuM W >KUBOTHBIX. [losiBIeHWe, paciBeT U BbIMUDAHWE TPYII >KUBBIX

OpraHu3MOB

Cucrema OpraHMY4ecKOro Mupa Kak OTpakeHue 3BOMOLMH. OCHOBHBIE

CHCTeMaTHU4YeCKHe I'PYIINbl OPTaHWU3MOB

24

OBOMIOLMSA UYesioBeKa. AHTPOIIOJIOTMS KaK Hayka. PasBUTHe mpefCTaBleHHUH O

MPONCXOXXIAEHUN Ye/I0BEKA. METOABI HN3yUeHHUdA aHTPOIIOTreHe3d. CXO,ZLCTB& nu




2.5

Pa3/IMums YesoBeKa U )KUBOTHBIX. CUCTeMaTHUeCKOe MOJI0)KEHHE ue/loBeKa.
Iewkyiue cusbl (hakTopbl) aHTpornoreHes3a. HacefcTBeHHast U3MEHUHMBOCTb U
ecTecTBeHHbIH 0TOOp. OOIeCcTBeHHBIM 00pa3 >KU3HHW, WU3TOTOB/IEHHE OpYIUH

TPYZa, MbILLIJIEHUE, peub

OcHOBHbIE CTaZMM W BETBU 3BOJIIOLIMK UejioBeKa: aBCTPA/ONUTeku, YeroBek
ymenbiid, YenoBek rmipsMoxogsiui, YenoBek HeaHJepTaibCckui, YenoBek
pa3yMHbIi. HaxosK¥ HCKOMaeMbIX OCTaHKOB, BpPeMsl CYIIIeCTBOBaHUs, 00J1acThb

pacrpocTpaHeHHsi, 00bEM T'OJIOBHOTO M03Ta, 00pa3 >KU3HH, OPYAUS

2.6

3.1

YenoBeueckue packl. OCHOBHBIe OOJbIIIE pachl: eBpoIeoHgHast (eBpas3uiickas),
Herpo-aBCTpaouHast (9KBaTopuasnbHasi), MOHTIOJIOW/HAs (a3uarcko-
amepHuKaHCKasi). UepTbl MPUCIIOCOO/IEHHOCTH TIPe/ICTaBUTEe el Ye/loBeYeCKUX pac

K YCJIOBHSIM CyILleCTBOBaHUs1. EauHCTBO uesioBeyeckux pac. Kputrka pacusma
OpraHu3MBl U OKpysKarolasi cpefia

OKoJsiorvsl Kak Hayka. 3afaud U pasfesbl 3KOJ0ruu. MeTozbl 3KOI0rMyecKux
HCCIeIOBaHUM. DKOJI0ruueckoe MUpoBo33peHue. Cpeibl 0OMTaHUsI OPraHU3MOB:

BOJHast, HA3€MHO-BO3AYyIlIHAsA, MTOYBEHHAsA, BHYTPHOPraHW3MEHHAaA

3.2

Okonoruueckre  aktopbl. Knaccudukaiusi  skKosoruyeckux — (pakTOpOB:
abuoTuyeckre, OMOTHYECKHME U aHTPOIOreHHble. [lefiCTBUe HSKOIOrMUeCKUx

(hakTOpOB Ha OpraHU3MbI

3.3

AbGuoTtnueckue (HaKTOpPBI: CBET, TeMIlepaTypa, BJaKHOCTb. DoTomepuogusm.
[TpucriocobseHyss OpPraHM3MOB K  JI€HCTBMIO  abMOTUUYECKMX  (DaKTOpOB.

Bbuonornueckve puTMbI

3.4

3.5

buotnueckre (aktopbl. Buabl O6MOTHYECKUX B3aWMO/IEMCTBUN: KOHKYDEHIHS,
XUL[HUUECTBO, T[apa3uTH3M, MYyTyalu3M, KOMMeHcanu3M (Hax/ieOHHYecTBo,
KBapTUPAHTCTBO), aMeHCa/u3M, HeWTpam3M. 3HaueHWe  OHUOTHYeCKUX

B3aHMOAeﬁCTBHﬁ AJId CYLIeCTBOBaHKMSA OPraHrM3MOB B IMTPUPOAHBIX C006LueCTBaX

DKoJIoTuuecKue XdPaKTePUCTHUKKU MOnyJaainu. OcHOBHBIE ITOKa3aTe/In
nomnysjdaauu: 4YUCI€eHHOCTh, IVIOTHOCTb, POXAd€éMOCTb, CMEPTHOCTL, IIPHUPOCT,

MMUI'palys. ,Z[I/IHaMI/IKa UMC/IEHHOCTH MO/ 1 eé peryiadanusa

Coo0111eCTBa ¥ 3KOJIOTMUECKHE CUCTEMBI

4.1

CoobmiectBo opranu3mMoB — OworjeHo3. CTpyKTypbl OuoljeHO3a: BHOBaf,
NPOCTPAaHCTBeHHass, Tpoduueckass (muiieBasi). Bupipl-momMuHaHTel. CBs3U B

OuorieHo3e

4.2

Okosiornyeckre cuctembl (9Kocuctembl). [loHaTHe 00 3KOocUCTeMe U




4.3

OuoreotieHo3e. @DYHKIMOHA/JbHbIE KOMITIOHEHThI 3KOCHUCTEMBI: TIPOAYLIEHTHI,
KOHCYMEHTBI, peiyLieHTbl. KpyroBopoT BellecTB U MOTOK HEPTUX B IKOCUCTEME.
Tpoduueckue (TuieBble) YpPOBHU 3KOCUCTeMbl. [luilleBble 1ieMM W CeTH.
OcCHOBHBIE TIOKa3aTeaW 3KOCHCTeMbl: OuomMacca, MpOAYKUMS. OKOJIOTHYecKue
MUpaMUAbL:  TIPOAYKI[MM, UWC/IeHHOCTH, Ouomaccel. CBOWCTBA 3KOCHUCTEM:

yCTOMYMUBOCTB, CaMoperysisLys, passutue. Cykueccus

[TpupogHbie 3K0CHMCTeMBI. DKOCUCTEMbI 03€p U peK. DKOCHMCTeMa XBOMHOIO WU
LLIMPOKOJIMCTBEHHOTI 0 Jieca.

AHTpOIIOreHHbIe 3KOCUCTEMBI. Arpo3KoCUCTEMBI. YPpO03KOCUCTEMBI.
Burosioruueckoe 1 X035HCTBEHHOE 3HaUeHHe arpo3KOCHCTeM U YpOOIKOCUCTEM.
Buopa3HooOpa3ue Kak (akTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHUe

OHMoI0rMUYecKoro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. BepHazsckoro o Ouocdepe. I'paHuipl, COCTaB U CTPYKTypa
ouocdepsl. KuBoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
ryi00anbHOM 3KOCHCTeMBl. [[MHamMUueckoe paBHOBecMe W oOpaTHasi CBsI3b B
6uocdepe. KpyroBopoThbl BelljeCTB U OHOreOXMMHUYECKHe LHK/IbI 371eMEHTOB

(yrnepoga, a3ota). 30HanBHOCTH OHochepbl. OCHOBHBIE OUOMBI CYIIN

4.5

YenoBeuectBo B Omochepe 3emnn. AHTpPOMOTeHHbIe M3MeHeHUsI B Ouocdepe.
I'nobanbHbIe 3KOOTHYeCKHe TTPOOIeMBI.
OcHOBa palMOHanbHOTO  yMpaB/leHWs TPUPOJHBIMM  pecypcaMh M UX

UCrosib30BaHue. JJoCTKeHst OMO/IOTMY M 0XpaHa MPUPO/IbI




YUYEBHO-METOANMYECKOE OBECITEYEHWE OBPA3OBATEJIBHOI'O ITPOITECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJI1 YYEHUKA

* buosorus, 10 knacc/ Kamenckuii A.A., Kacriepckas E.K., CuBorna3oB B.U., AKijnoHepHOe
obmmecTBo «M3maTenbeTBO «IIpocBeliieHre»
* buosorus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazoB B.U., AkiimoHepHoe
obmiecTBo «M3matesibecTBO «IIpocBeltieHye»

METOANYECKHUE MATEPUAJIBI VT YYUTEJIA

A.}O.Vonnea. A.B.Toprasnos. buosorus B cxemax u Tabmijax D9dKCMO Mocksa. 2012 ¢

I'. . Jlepuep. buonorusi. IToHbIN cripaBOYHUK AJis1 TOATOTOBKU K E ' 3. M. Actpenb 2012 T
I'oToBuMcst K EI'3. Obirjast 6uonoruss M Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. Ob6mas 6uosnorus. KoHTposbHbie n3mMeputesibHble MaTepuanbl M ITpocBerienre 2012 r
N.P. MyxamepkaHoB. MacTtepckast yuuTtesisi « TecTsl, 3aueThl, 6/mmonpock! 10-11 kmace» M
«BAKO» 2007

Oo6uiast 6uonorust: Yueonuk / I[Tog pen. KoncrantrHoBa B.M.. - M.: Academia, 2018. - 704
C.

Bopontio, H.H. Buosiorus. O6ijast 6uonorus. 10-11 kmaccel: YueOHUK Aist
ob1rieo0bpa3oBarenbHBIX yupexaeHuid: ba3opeiii yporens / H.H. Boponros. - M.: IIpocs.,
2022. - 304 c.

[Hetima-Cronnikasi, M.A. O61jasi ¥ caHUTapHasi MUKPOOHWOJIOTHSI C TEXHUKOU
MHKPOOHOIOTMUeCKUX UCCeIoBaHui: YueOHoe rtocoore / M.A. [etia-CHOHUIKAS. -
CI16.: JIans, 2022. - 588 c.

3axapos, B.B. Pabouas TeTpajip o obiieit buosorun: 10-11 knacc: k: Yue6bHuky B.B.
3axapoBa, A.I'. Myctaduna, B./. CuBorna3oBa, H.M. UepHoBoii "O61ast 6uosorus. 10-11
kinacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.I1. CuBora3os. - M.: Ok3ameH, 2. -
157 c.

T A JloBkoga. [ToaroroBka K osummnuazam 1o 6uosoruu 8-11 knaccoB. M Adipuc-tipecc
2011

VOPOBBIE OFPA3OBATEJIBHBIE PECYPCBI M PECYPCBI CETU UHTEPHET

www.informika.ru - anekTpoHHbIi yuebHuk "bronorusa” (Bep. 2.0 - 2000) u3 1uKIa
"O6yuaroliie SHIUKIONeIUN". - YueOHBIN KypcC, KOHTPO/IbHBIe BOpockl. (Kak
T0Jib30BaThCs - cM. "TloMorp".)

www.college.ru - pa3gen "OTKpbiTOro Kosnemka" mo buonoruu. Yuebuuk, mogenu, On-line
TeCTbl, YUUTEJTIO.

www.skeletos.zharko.ru - "OmnopHo-aBurarenbHas cucreMa yesioBeka'". O6pa3oBaTesibHbIN
caut no npeamety buonorus, kypc Yenosek. CTpoeHue ckeneta. MbliieyHas cucreMa. Kak
3T0 paboTaer. [IpuiokeHus:: 2 CKesleTHBIX SHLMKJIOTIeZNU; /il YUUTeTs - YPOKH,
nabopartopHble, 6 TECTOB C OTBETAMH.



www.biodan.narod.ru - "Buo/lan" - Buosiorusi ot Iansl. HoBocTu 1 0630p6I 110 6H0/I0THH,
skosiorun. [Tpobembl u Teopun. ECTh TeMaTHuecKue BBITTYCKH, GoToranepeu, buorpacduu
BEJIMKKX YYeHbIX, CI1eL|C/10Baphb.

www.bio.1september.ru - asst yuureneii "f vy Ha ypok buonoruu". CtaTeu no: botaHuke,
3oosioruu, bruosoruu - Yenosek, OO611jelt 6ronoruu, SKOJOTHH.

www.bio.1september.ru - razera "Buosiorus” (MeXay BbIX0/IOM OUepeJHOr0 HoMepa ra3eThbl
Y TI0sIBJIeHHeM TTO/THOTeKCTOBOM BepCHMY HOMepa Ha CailTe yCTaHOBJIEH rOZI0BOM MHTepBaJ)

www.kozlenkoa.narod.ru - 3tot caiit Ko3nenko A.T'. - ipenoziaBatesisi u AJsi
TriperosiaBaTesier, ik TeX, KTO YUUTCS CaM M YUUT IPYTHX; OUHO M TUCTAHI[UOHHO,
OuoJI0THMH, XMMUH, APYTUM TPeMeTaM - C TIOMOIIbI0 KOMIbloTepa U IHTepHeT.

www.nsu.ru brosorusi B Borpocax 1 0TBeTax - yueHble HOBOCMOMPCKOro AKaZieMropofika
OTBEYaloT Ha BOIIPOCHI CTapIIeKIaCCHUKOB.

www.websib.ru - pazzgen "buonorus" HoBocrbupckoit oopa3oBatenbHol cetu. [Tombopka
MaTepHaJioB U CCbUIOK (TIPOrpaMMBbl, POEKThI, MaTepHa/Ibl y YPOKY, aOUTYPHEHTY).

www.nrc.edu.ru - "Bronoruyueckast KapTHa MUpa' - pasziest 3J1eKTPOHHOTO yueOHUKa
"KOHLernuyu cCOBpeMeHHOro eCcTeCTBO3HaHuA". KOHLIELUY TTPOMCXOKIEeHUS )XU3HU U
Teopud 3BosiroLmu. (ITepexog no ccouike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u >kuBoTHbIe" Kak sHiuknoneavs. (O6bem
vHbopMalyK BrieuaTsisieT.) BeiOpaTh OyKBY, OTKPOETCSI CTPaHHUIIA C ABYMST OO/TbIITUMU
KOJIOHKaMU Ha3BaHMi: Pacrenus u JKuBotHble. BoiOrpaem 1o Ha3BaHUIO - OTKPBIBAETCS
onucaHue u Goro.

www.filin.vn.ua - "®unuH" - WIMHOCTPUPOBaHHAS SHLMKJIONE/ S )KUBOTHBIX. K cokaneHuto
He Bce pasziensl roToBbl. OnMcanus U ¢poTorpaduu.

www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX [Jisl IIKOJIbHUKOB - OIMKCaHWe
OCHOBHBIX BU/I0B, PUCYHKHU.

www.invertebrates.geoman.ru Hacekomeie. [TonynsipHast kuura Akumyiukuda U.U. c
MHO>KECTBOM LIBeTHBIX PUCYHKOB U (oTorpaduil. -

www.bird.geoman.ru ITtunpl. IlonynspHas kaura AkumyikyHa M.J. ¢ MHO)XeCcTBOM
L|BETHBIX DUCYHKOB U (poTOrpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [TonynsipHast KHura Akumyiikusa U.1. c
MHO>KeCTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Pei0b1. nmocTprpoBaHHasi SHIMK/IOTE[HsT PhIO.



www.plant.geoman.ru - )Ku3Hp pacteHuii. 3aHuMartesnbHO 0 6oTaHuKe. bakTepun.
JlekapCTBeHHbIe paCTeHUs.

www.livt.net - 3/71eKTpOHHas WITFOCTPUPOBaHHast SHIMK/IoNeaAus "KrBble cyillecTBa".
Knaccudukaiiys u dpororpaduu 6e3 Tekcra.

www.nature.ok.ru - Pegkue u rcue3aroliyie >kuBoTHble Poccuu. OmmcaHust ¥ Toioca peiKux
JKUBOTHBIX.

www.bril2002.narod.ru - buonorus s mkossHUKOB. KpaTkast ”HGOpM. 10 pa3zenam:
OO6riast 6uonorus, boranuka, 3oosorusi, UesoBek.

www.festival.1september.ru - ®ectrBanb negarornueckux uei "OTKpoITHIN ypok' 2006 -
2007. Pa3gen "lpenogaBanue 6uosoruu” - 86 craTeid.

www.charles-darwin.narod.ru - Yapse3 [lapBuH: 6uorpadusi v KHUTH.

CHUCTEMA OLIEHKU JOCTIVDKEHHUA OBYUAIOIINMMNCA INTAHVUPYEMBIX
PE3YJIbTATOB OCBOEHHUSA OBPA3OBATEJIBHBIX ITPO'PAMM HA YPOBHAX
CPEJHEI'O OBIIET'O OBPA3OBAHVA

OrleHKa JOCTWKEHUS! TUTaHUPYEMbBIX pPe3y/bTaTOB OCYIIECTBJISIETCS B COOTBETCTBUU C
WH(GOPMAIIMOHHO-METOJUUECKUM THMCbMOM 00 0COOEHHOCTSIX TMperojaBaHusi  yu4eOHOro
npeamera «bBUOJIOT'US» https://edsoo.ru/mr-biologiya/



https://edsoo.ru/mr-biologiya/

