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Pabouasi mporpamMma pa3paboTaHa C y4YeTOM MOJAYJs  «YpouHast
JesiTeTbHOCTh», OMMcaHHOTO B Paboueii iporpamme Bocriutands MAQOY COIIT Ne
27, v TipefinosiaraeT cjieytolee:

- MaKCUMajibHOe  WCIOJIb30BaHHWE  BOCITUTATe/NbHBIX  BO3MOJKHOCTEM
cofiep)kaHusi y4eOHBIX TIpeIMETOB yii (OPMHUPOBAaHHSA Y  OOYYarOIIUXCS
POCCHMMCKMX  TPAJUI[MOHHBIX [JYXOBHO-HPAaBCTBEHHbIX M  COILIMOKYJILTYPHBIX
1[eHHOCTeH, POCCHMCKOT0 WCTOPUYECKOTO CO3HAHWS Ha OCHOBE KMCTOPUUYECKOTO
MPOCBEILEeHNs]; TMOAOOpP COOTBETCTBYIOIIETO COZEPXKaHHSI YPOKOB, 3aJjaHUH,
BCIIOMOTAaTe/IbHBIX MaTepUasioB, MPOOIEMHBIX CUTYALUH /17151 00CY>KIeHN;
— BK/IIOUEHUEe yuuTe/sIMH B pabourie TIpOrpaMMbl MO yueOHBIM TIpeZiMeTam,
KypcaM, MOJYJ/ISIM 1[eJIeBbIX OPHUEHTHPOB pPe3y/bTaTOB BOCIMTAHUS, X YYET B
OTIpe/Ie/IeHUH BOCTIMTATe/IbHBIX 3a/lau YPOKOB, 3aHSTHH;
- BK/IIOUEHME yUHTe/ISIMU B paboure MporpamMmbl yueOHbIX ITPeIMeTOB, KYPCOB,
MOJyJIel TeMaTUKM B COOTBETCTBHMH C KajieHJapHbIM IJIAHOM BOCIMTATe/bHOU
paboThI;
— BbIOOD METO/I0B, METOJWK, TE€XHOJIOTHH, OKAa3bIBAIOU[UX BOCIMTATEIbHOE
BO3/IeliCTBHE Ha JITMYHOCTh B COOTBETCTBUU C BOCITUTATEIbHBIM H/I€ajioM, 1IeJIbI0 U
3aZlauaMi  BOCITUTAHMS, IIeJIeBBIMA OpPHUEHTUPAaMM Ppe3y/IbTaTOB BOCITHUTAHUS;
peanu3ariyio MPUOPUTETa BOCIIUTAHUS B YUeOHOM /1eATeTbHOCTH;
- TIpYBJIeUeHHe BHUMaHMsI 00yUaroIUXCsl K [lEHHOCTHOMY aCIleKTy U3yuaeMbIX
Ha ypOKaxX TMpeJMeTOB, SIBJ€HUH W COOBITMM, WHHUI[MMPOBAHHWE OOCYXXIEeHHH,
BbICKA3bIBAHUI CBOEr0 MHEHMs], BbIPAOOTKH CBOEro JIMUHOCTHOTO OTHOIIEHHUS K
M3yuaeMbIM COOBITHUSIM, SIBJIEHUSIM, JIUL[AM;
— TIpYUMEeHeHWe UHTEPAaKTUBHBIX (hopM yueOHOM pabOThI - UHTE/IIEKTYa bHBIX,
CTUMYJIMPYIOIIUX TO3HABaTe/IbHYI0 MOTUBALIMIO, UTPOBBIX METOMMK, AUCKYCCHH,
JAIOIIMX BO3MOXHOCTh TIPUOOPECTH OMBIT BeZieHWs] KOHCTPYKTUBHOTO /UAsora;
TPYIINOBOI pabOThI, KOTOpPasi yUUT CTPOUTh OTHOIIIEHUS M [IeMCTBOBATh B KOMaH/Ie,
CMOCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBbIILIJIEHHST;
— nmoOy>keHrie 00yJaromumxcsi CcoO/MoaTh HOPMBI  [TOBEJEHHs, ITpaBHIIa
00ITIeHHsT CO CBepCTHUKAaMH U Te/laroruueCKMMH pabOTHUKAaMU, COOTBETCTBYIOIIE
yKaasy obmeoOpa3oBaTeqlbHONM OpraHM3ariy, YyCTAaHOBJEHWE W TIO/JIE€PKKY
nobpokenaTebHON aTMOCdephl;
— OpraHu3al[iil0 HAaCTaBHUUECTBA MOTMBUPOBAHHBIX U  3PYAUPOBAHHBIX
oOyuaroluxcs Hafi HeyCIeBarl[UMU OAHOK/IaCCHUKaMH, B TOM UHC/ie C 0COOBIMU
oOpa3oBaTe/ibHBIMA ~ MOTPeOHOCTSIMU,  Jarolfero  00ydJaroluMCsi  COI[a/IbHO
3HAUMMbIH OIBIT COTPYJHUUECTBA U B3aUMHOM TTOMOII[H;
- VHUI[UMPOBAaHHE U  TIOJAEPXKKY  HCCIel0BaTe/IbCKOW  JleATeTbHOCTH
00yuaroluXxcsl, TJIAaHUPOBaHHE 1 BBIITO/IHEHHE VHIWBUYaTbHbBIX 1
TPYIIIOBBIX ITPOEKTOB BOCIIMTATE/ILHOM HAlpaB/IeHHOCTH.

ITpy MIaHUPOBAHMHM COZIEP)KAHMSI YPOKA YUUTE/Ib YUUThIBAET (heiepabHbIi
KaJleH/IapHbBIN TI/IaH BOCTIMTATe/TbHOU PabOTHI.



COAEPKAHUE YYEBHOI'O ITPEAMETA
10 K/TACC

Tema 1. buosiorust Kak HaykKa.

buonorust kak Hayka. CBsi3b OMOIOTMM C 00111eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMU eCTeCTBEHHbIMU HayKaMmu, (guiocodueli, STUKOM, SCTETUKON U TPaBOM.
Posb 6ronoruu B (hopMUpPOBaHUM COBPEMEHHOM Hay4YHOM KapTHHBI Mypa. CrcrteMa
O10/I0THUeCKUX HayK.

MeTo/bl 1T03HaHKS KUBOM NIPUPO/IbI (Hab/0ieHe, SKCIIEPUMEHT, OIMCcaHue,
n3MepeHue, KiaccuduKalvs, MOJe/NMpOBaHHe, CTaTUCTAYecKass o06OpaboTka
JlaHHBIX ).

JleMoHCTpanuu:

[Toptpertsl: Y. [lapsuH, I'. Menzens, H. K. KosbLos, /K. YorcoH u ®@. Kpuk.

Tab/muiIbl ¥ cxeMbl: «MeTo/bI TT03HAHUS )KUBOU TTPHUPOIBI».

JIaGopaTopHbIe U MPaKTHYeCKHe PadoThI:

ITpakTnueckass pabora Ne 1. «Vcrosb3oBaHre pa3IAYHBIX METO/OB TIpU
H3y4eHUH OMOIOrMUeCKUX 00HEKTOBY.

Tema 2. ’)KuBble CMCTeMbI M UX OpraHU3aLiusi.

JKuBbie cuctembl (OMOCHCTEMBI) Kak TIpeiMeT u3ydeHus: 6uonoruu. OTandve
JKUBBIX CUCTEM OT HEOPraHWYeCKOU MPUPO/bI.

CaoiicTBa 6rocucTeM U UX pa3Hoobpa3sue. Y POBHU OpraHu3aluv OMOCHCTeM:
MOJIEKY/ISIDHBIM, K/IeTOUHbIM, TKaHeBbId, OpraHW3MEeHHbIM, MOMYJ/ISLIMOHHO-
BH/IOBOM, 9KOCUCTeMHBIN (O1OTeo1jeHOTHYeCKHi ), GrochepHBI.

JleMoHCcTpanum:

Tabsuipl 1 cxembl: «OCHOBHBIE MMPHU3HAKK >KU3HW», «YPOBHHM OpraHU3aLUU
JKABOU TIPUPOJBI».

Ob6opyzaoBanue: Mozesb mosieKybl JJHK.

Tema 3. XuMHUeCKHUH COCTaB M CTPOEHHUE K/IeTKH.

XWUMUYECKUN COCTaB KJIETKM. XUMHUYECKUE 3/IEMEHThI: MaKpPO3JeMEHTHI,
MHUKpPO3JieMeHTbl. Bozia 1 MUHepasibHbIe BelecTsa.

@yHKIMA BOAbI M MHWHEpa/ibHbIX BellecTB B KieTke. Iloazep>xkaHue
ocMoTHYecKoro banaHca.

benku. CoctaB u cTpoeHHe 0GenkoB. AMHWHOKHC/IOTBI — MOHOMephI 0esKOB.
He3aMeHUMble U 3aMeHUMble aMUHOKUC/IOTBI. AMUHOKUC/IOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl 0e/lKOBOM MOJIeKy/bl  (TlepBUYHAsl, BTOPWYHAs, TPETUYHas U
yeTBepTMYHAsi CTPYKTypa). XuMUUeckue CBoiicTBa OenkoB. buosoruueckve
¢dyHKLMY 6eKOB.



depMeHThI — Or00TMYecKe KaTaau3aTopbl. CTpoeHre pepMeHTa: aKTUBHbBIN
1[eHTp, cybcTpaTHasi crerubuyHoCTb. KodepmeHThl. Burtamubbl. OTanumst
(epMEHTOB OT HeOpraHWYeCKHUX KaTaaru3aTopoB.

YrneBofbl: MOHOCaxapu/sl (TJIF0K03a, prbo3a U ie30Kcipubo3a), Aucaxapuzbl
(caxapo3a, JiakTo3a) MW TMoOJMCaxapyibl (Kpaxmasa, TJIMKOreH, 1[e/I/TF0/103a).
buonorrnueckre pyHKLUM yrieBOOB.

Jluriapl:  Tpuravuepuabl, dochoaunuasl, CcTepoubl. ['HapodUIBEHO-
rugpodoOHble CBoMCTBa. buonornueckrve QyHKMM JunuAoB. CpaBHeHHe
yTJIeBO/IOB, O€/TKOB M TMMH/IOB KaK NICTOUHHUKOB SHEPTHH.

Hykneunosele xuciorel: JHK wu PHK. Hykneotuael — MOHOMepBI
HyK/IeMHOBbIX KUCA0T. CTpoeHre u dyHkiuu [JHK. Ctpoenue u pynkuvu PHK.
Buzabl PHK. AT®: ctpoeHue u GyHKIMM.

LuTtonorus — HaykKa o KieTke. KieTouHas Teopyst — IpyMep B3auMOZEMCTBUS
yjel 1 (DakTOB B HAYUHOM TM03HaHUU. MeTo/bl U3ydeHUs KJIeTKU.

KreTka Kak 1je/iocTHasi kvBasi cuctema. O611ve IpU3HaKU KIeTOK: 3aMKHYTast
Hapy)kHass MemOpaHa, Monekynbl [IHK Kak reHeTwueckwii armrapaT, CHCTeMa
cuHTe3a Oerka.

Tunbl K/IETOK: JyKapuoTWUecKas W TIpokKapuothueckas. OcobeHHOCTH
CTPOeHMsI TIPOKApHOTUUECKOM KiieTKW. KieTouHass creHkKa OakTepuil. CTpoeHHe
5YKapuOTHYeCKOHW K/eTKHM. OCHOBHbIE OT/IMYMSL PAaCTUTENbHOW, >XMBOTHOU U
rprUOHON KJIeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI K/IETOK — KJIeTOYHasi CTeHKa, TJIMKOKAJIMKC, UX
dynkiun. [11a3matryeckas MemOpaHa, eé cBoicTBa M pyHKIMU. L{yuToryia3ma u eé
opraHouzbl. OgHOoMeMOpaHHble opraHouAbl KiaeTku: OIIC, armmapaT I'ombakw,
/30COMBI.  [10/TyaBTOHOMHBIE OpPraHOW/Jbl KJIeTKW: MUTOXOHZDPWUH, TUIaCTUABI.
[TpoucxoxkaeHrne MUTOXOHAPWM W Timactvi. Bugsl miactuz. HememOpaHHbIe
OpPraHOHW/bl K/JIETKH: PUOOCOMBI, KJ/I€TOUHBIM I[€HTP, I[€HTPHOJIM, PeCHUYKH,
JKT'YTUKU. OYHKLIUM OPraHOU0B KJIeTKU. BK/IroueHusl.

Slnpo — pery/nsTopHBIA 1jeHTp KieTku. CTpoeHue spa: sijiepHast 000/10uUKa,
KapuoIia3Ma, XpOMAaTHH, SIAPBILIKO. XPOMOCOMBI.

TpaHCopT BeLLeCTB B K/IeTKe.

JleMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. Illeann, M. llneiinen, P. Bupxos, [Ix.
YotcoH, @. Kpuk, M. Yunkuuc, P. @panknud, K. M. bap.

HNuarpammel: «PacripefesieHre XUMUUECKHX 3/IEMEHTOB B HEXKUBOW MIPUPOJIE»,
«PacripefienieHre XMMHUUYECKUX 3/IEMEHTOB B )KUBOM TIPUPO/ie».

Tabsuipr 1 cxembl: «lleproanueckass Tab/IMIla XMMHUECKUX 3JIEMEHTOBY,
«CTpoeHHe MOJIeKYJIbI BO/IbI», «brocuHTe3 6enka», «CTpoeHre MOJIeKY bl Oeka»,
«Ctpoenue depmeHTa», «HyknenHoBbie Kucaotbl. JTHK», «CTpoeHUe MOJIeKYJIbI
AT®», «CTpoeHHe >yKapUOTUUECKOM K/IeTKW», «CTpoeHue >KUBOTHOU KJIETKN»,



«CTpoeHMe pacTUTeNbHOW KeTKu», «CTpoeHue TIPOKapUOTUYeCKOW KJIeTKN»,
«CTpoeHue siipa KJIeTKW», « YTJeBObl», «JIUMuab».

Obopy/zoBaHue: CBeTOBOM MMKDOCKOM, 0OOpyZoOBaHHe [/isi TIpOBe/leHus
HaOJIIO/IeHNM, W3MepeHWM, SKCIIePUMEHTOB, MUKpOIIperiapaThl pPaCTHUTE/IbHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIEeTOK.

JIabopaTopHbIe U MpaKTHYeCKHe PadoThI:

JlabopaTopHass pabora Ne 1. «M3yueHue KaTaJUTHYECKON aKTHBHOCTH
dhepMeHTOB (Ha MprMepe aMuIa3bl UK KaTasasbl)».

JlabopaTopHass pabora Ne 2. «V3yueHHe CTpPOEHHUs] KJ/IETOK PaCTeHHH,
JKUBOTHBIX U OaKTepuid 1oJi MUKPOCKOIIOM Ha I'OTOBBIX MHKpOIIperiapaTtax h uX
OMMCaHue».

Tema 4. JKu3HeaeATe/1IbHOCTb K/1€TKH.

OOMeH BelIeCTB, WM MeTabo/M3M. ACCUMWIALIYSA (TUTaCTUUeCKUi 00MeH) 1
OUCCUMWIALIMS  (9HEpreTUUeCcKuidi oOMeH) — JBe CTOPOHBI €JWHOr0 Mporiecca
MeTaborm3ma. Ponb 3aKOHOB COXpaHeHHs BeIeCTB W YHePruM B TIOHUMAaHWU
MeTabom3Ma.

Tunbl oOMeHa BelllecTB: aBTOTPOGHBIN U reTepoTpodHEIHM. Poib hepmeHTOB B
oOMeHe BeIlecTB 1 MpeBpallleHny YHEPTUU B KITeTKE.

®otocunTe3. CBetoBasi U TemMHOBasg (ha3bl (GoTOoCHHTe3a. Peakiuu
doTocuHTe3a. IDPeKTUBHOCTbL POTOCKMHTEe3a. 3HaueHue (HOTOCUHTe3a [Jis >KU3HU
Ha 3emsie. BiusiHue ycioBuid cpefibl Ha (OTOCHMHTE3 M CIIOCOOBI TIOBBIIIIEHUS] ero
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PaCT€HUM.

XeMocuHTe3. XeMOCHHTe3UpYyIolie OakTepuy. 3HaueHWe XeMOCHHTe3a IS
JKU3HU Ha 3emJie.

OHepreTuueckuii oOMeH B KieTke. PaciijeriyieHve BelljeCTB, BbiJeNeHHe U
aKKyMYJIDOBaHVe YHePTUU B K/IeTKe. DTallbl SHepreTuueckoro oomMena. ['ivkomms.
bpoxenve u ero Buabl. KuciopogHoe oOKuC/IeHUe, WM KJI€TOYHOE [IbIXaHUe.
OxkucutenbHoe hochopumpoBanue. IhheKTUBHOCTL SHEPreTUueckoro obMeHa.

Peakiiuu MaTpuuHOro cuHre3a. ['eHeTnueckas wuH(popmauus u [JHK.
Peanu3auus reHeTudeckol uMH@oOpMalyyd B KieTke. ['eHeTWYeCKud KOA U €ro
cBoiictBa. TpaHckpurnius — mMaTpuuHbidi cuHTe3 PHK. TpaHcisiums — 6uocuHTe3
Oenmka. Otambl TpaHcoisauuy. KopupoBaHue aMuUHOKHCIOT. Pomb pubocom B
ourocuHTe3e OestKa.

HekeTouHbie (hopMbl KHU3HU — BUPYChI. VicTopusi oTKphITUs BUpycos (/. U.
ViBaHoBckuii). OcCOOEHHOCTH CTPOEHUST U JKU3HEHHOTO IMK/JIa BUPYCOB.
baktepuodaru. bonesHu pacTeHul, >KMBOTHBIX U YeJIOBEKa, BbI3bIBaeMbie
BUpycamu. Bupyc ummyHozeduiuta uenoBeka (BUY) — Bo3byaurtesns CIT/a.
OOpaTHast ~ TpPaHCKDWIILMSA, peBepTaza W HWHTerpasa. IlpodwmiakTrka
pacIipocTpaHeHUsI BUPDYCHBIX 3a00/1eBaHUM.

JeMoHCTpanuu:

[Toptpetsi: H. K. Konbiios, [I. . iBaHoBckui, K. A. Tumupszes.



Tabsuipl U cxeMbl: «TUIBI MATaHUSA», «MeTabo/u3M», «MUTOXOH/PHS»,
«DHepreTuueckuii obmen», «Xmoporact», «®PotocuHres», «Ctpoenne [THK»,
«CTpoenue u (hyHKIIMOHUPOBaHUe reHa», «CuHTe3 Genka», «['eHeTUUeCKui Koy,
«Bupycoi», «baktepuodarn», «CTpoeHre U >ku3HeHHbIM LMKA Bupyca CITN/a,
6akrepuodara», «Permkarys JTHK».

OO6opyoBaHue: Mojenu-anmvKaud «Yasoenue [THK u TpaHCKPUIIIHS»,
«buocunTes benka», «CTpoeHue KneTku», Mojienb CTpyKTypbl JTHK.

Tema 5. PasMHOXeHHe U HHAUBHUYA/IbHOE Pa3sBUTHE OPraHu3MoOB.

KneTouHbld LMK, WIA >KA3HEHHbIM LWK/A KieTku. VHTepdasza v MUTO3.
[Tpoueccel, mporekawoiive B uHTepdase. Perymkanuss — peakuyss MaTPUYHOTO
cunte3a JIHK. CrpoeHne XpoMOCOM. XPOMOCOMHBLIM Ha0Op — KapHOTHIL.
OumyiouiHbIi ¥ raryioJHbIA ~ XpOMOCOMHBIe ~ Habopbl.  XpoMaTH[pbI.
LluTtosoruueckie OCHOBBI  PasMHOXEHUSI U MHJAUMBUAYaJbHOIO  Pa3BUTUSA
OpraHM3MOB.

Henenune knetkn — muto3. Ctaguu murtosa. [Ipoiieccel, mpoucxopsiiyie Ha
pasHbIX CTaAUAX MUTO3a. Buosornuecknii CMbIC/I MUTO3a.

[TporpamMmupyemasi rbenb KJIeTKU — arloriTo3.

®opMbI pa3MHOKEHUsI OpPraHU3MOB: Oecriosioe U TosoBoe. Buasl 6ecriosioro
pasMHOXKeHUs: Jie/leHue HaJBoe, II0YKOBaHWe OJHO- U MHOTOKJ/IeTOYHBIX,
criopoobpa3oBaHue, BereTaTiBHOe pa3MHOKeHHe. VICKycCTBeHHOe KJIOHMpOBaHHe
OpraHu3MOB, ero 3HauyeHue [Jis CeIeKLUU.

[TosioBOE pa3MHOKeHUE, ero OT/INUKs OT OeCIoJIoro.

Metio3. Craguu Mmerio3a. Ilporeccel, mpoucxofsiyde Ha CTafusix Meko3a.
[ToBegenue xpomocoMm B Meko3e. KpoccuHrosep. buosiornueckuit CmbICT U
3HaYeHue Meno3a.

['ameToreHe3 — mpoiiecC 00pa30BaHHsI TIOMIOBBIX K/I€TOK y >KMUBOTHBIX.
[TosioBbIe >keme3bl: CeMeHHUKM W sSUuHUKK. OOpa3oBaHve U pa3BUTHE T0JIOBBIX
KJIETOK — TameT (CriepMaro30u/, SMLeK/IeTKa) — CliepMaToreHe3 W OBOreHe3.
Oco0eHHOCTH CTpPOeHHUsI SIWIEeK/IeTOK U CcrepMaro3ouoB. OTiofoTBOpeHue.
[TapTeHorenes.

VupauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHA/NbHOE pa3BUTHeE
(smbpuorenes). Jrarbl SMOPUOHATBLHOTO Pa3BUTHSL Y MO3BOHOUYHBLIX >KUBOTHBIX:
npobneHue, racTpyssuuys, opraHoreHe3. ITocTamOpuoHanbHOe pa3Butve. THITbI
MOCTIMOPUOHA/IBHOTO pa3BUTHS: TpPsiMOe, HemnpsiMoe (JIMUMHOUYHOe). BusiHue
cpeAbl Ha pa3BUTHe OPraHM3MOB, (DAKTODBI, CIIOCOOHBIE BLI3bIBATH BPOXKAEHHbBIE
YPOJCTBaA.

Poct u pasButhe pacteHuid. OHTOreHe3 LIBETKOBOIO pacCTeHUs: CTPOEHHE
CeMeHH, CTaIui Pa3BUTHUSL.

JeMoHCTpanuu:

Tabmupl U cxeMbl: «@®OpMbI pa3MHOXKEHUsSI OpPraHWU3MOB», «/]BOiHOe
OIJIOZIOTBOPEHWE Yy LIBETKOBBIX pacTeHU», «BeretaTuBHOe pa3MHOXXEHHE



pacTeHMi», «JlesieHre KieTKH OakTepuii», «CTpoeHHe TIOJIOBBIX KJIETOK»,
«CTpoeHHe XpOMOCOMbI», «KieTouHbIM 1UKI», «Permukamusa [JHK», «Muto3s»,
«Meiio3», «I[IpsiMoe 1 HenpsiMoe pa3BUTUE», «['ameToreHe3 y M/IEKOMUTAIOIUX U
yejioBeKa», « OCHOBHBIE CTaJJUM OHTOT'€HEe3a».

Ob6opynoBaHue: MHUKDPOCKOTI, MUKpOIIperiapaThbl «CriepmaTo30u/bl
MJIEKOTUTAIOLLero», «flleKneTka MJeKonurarolero», «KaprokrHes B KieTkax
KOpellKa JiyKa», MarHuTHas MoOJeJb-aliuiiKauus «[leneHve KIeTKuU», MoJesib
OHK, mogenb MeTada3HON XpOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OTHI:

JlaboparopHasi pabora Ne 3. «HabmioseHre MHTO3a B K/eTKaX KOHUHKA
KOpellKa JIyKa Ha TOTOBbIX MUKpOIIperapaTax».

JlabopaTopHass pabora Ne 4. «V3yuyeHWe CTpOeHHsS TIOJIOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. Hacsie,cTBEeHHOCTb U U3MEHUMBOCTb OPraH1u3MoOB.

[Ipeamet v 3aauu reHeTUKU. VIcTOpUs pa3BUTHS TeHeTUKU. POk LIUTO/IOrMA
¥ 5MODUOJIOTUM B CTAaHOB/IEHWM TE€HeTHMKW. BK/afi pOCCUHCKUX W 3apyOe)KHbIX
YUEHbIX B pa3BUTHe TeHeTUKHA. MeToAbl TeHeTUKH (rubpuaoIoruuecKui,
LATOreHeTUYeCKUM, MOJEeKY/IsIpHO-TeHeTuYeckui). (OCHOBHble TreHeTUUecKue
NMOHATUS. ['eHeTUUeCKasi CUMBOJIMKA, UCIIO/Ib3yeMasi B CXeMaxX CKpeIlMBaHUM.

3aKOHOMEPHOCTH HacJ/ie[JoBaHus IPU3HAKOB, YCTaHOB/IeHHbIe ['. MeHgenem.
MoHorubpusHoe CKpellliBaHWe. 3aKOH eAWHO-00pa3usi TUOPUIOB IepBOTO
rokoJieHus1. [IpaBrsio JOMUHUPOBaHKWS. 3aKOH paclileryieHus MpU3HakoB. ['uroresa
yuCTOTHI raMeT. [To/sTHOe 1 HeroJiIHOe JOMUHMPOBaHUeE.

IurubpugHoe  CKpellydBaHWe. 3aKOH  HE3aBHUCHUMOIO  HaC/IeZIOBAHUS
NMpU3HaKoB.  L[uToreHeTMUeCKWe  OCHOBBI ~ AWTHOPUAHOTO  CKpeIlBaHUSI.
AHanusupyolee CKpeljuBanue. Vcrosb30BaHre aHaIM3UPYIOLLEro CKpellBaHus
7151 OTIpe/ie/IeHus TEHOTHIIa 0COOM.

CuerieHHOe HaciefjoBaHue rpu3HakoB. Pabora T. MopraHa 1o clrjeryieHHOMY
HacJieJOBaHUIO reHoB. HapyliiieHue cLernieHusi TeHOB B pe3yJ/ibTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUsl HaCJIeJCTBEHHOCTH. ['eHeTUUeCKre KapThl.

['eHeTuka mosia. XpOMOCOMHOe ompezesieHrde 1osia. AyTOCOMbI U T10JIOBbIe
XpoOMOCOMBI. ['oMoOrameTHble M reTeporaMeTHble OpraHu3mbl. HacyiemoBaHue
TIPHU3HAKOB, CLIETIJIEHHBIX C TI0JIOM.

N3mMeHuMBOCTBE. BUibl U3MEHUMBOCTH: HeHaC/Ie[CTBeHHAs U Hac/le[jCTBeHHas.
Ponb  cpegpl B HEHaC/eACTBEHHOM  M3MEHYMBOCTUA.  XapaKTepUCTHUKa
MOAM(MUKALIMOHHOW U3MEeHUUBOCTH. BapualjuoHHbIM psii U BapualliOHHasi KpHBasl.
Hopma peakim mnpu3Haka. KosnuecTBeHHble M KaueCTBEHHbIE MPU3HAKUM U UX
HopMa peakiiyu. CBoMCcTBa MOAU(MUKAIIMOHHOW N3MEHUHMBOCTU.

HacnencrBeHHasi, WM TeHOTUNAYECKas, W3MEHUMBOCTb. KombuHaTHBHas
W3MEeHUMBOCTb. Melio3 W TI0JIOBOM TIpOllecC — OCHOBa KOMOWHATWBHOMU
M3MeHUMBOCTA. MyTaljMoHHasi 13MeHUMBOCTb. Knaccudukarysi MyTalyii: TeHHbIe,



XPOMOCOMHBIe, TeHOMHbIe. YacToTa ¥ MpUYUHBI MyTalUWid. MyTareHHble ()aKTODBI.
3aKOH rOMOJIOTUYECKHX PSIZIOB B Hac/ie/[CTBeHHOU n3MeHunBocty H. V1. BaBusioga.

BHesijepHast Hac/1eICTBEHHOCTb ¥ U3MEHUYUBOCTb.

l'eHetuka uesnoBeka. Kapuortun uyenoBeka. OCHOBHblIE MeTOZbl T'€HETUKU
ye/I0BeKa: TeHeajlornueCcKuii, O/IM3HeLIOBbIA, [IMTOreHeTUUeCKUM, OMOXUMUUeCKUH,
MOJIEKYJIIPHO-T€eHeTUYECKUM. CoBpeMeHHOe orpejesieHHe reHOTUIIA:
TIOJTHOTEHOMHOE CeKBeHUPOBaHWe, FeHOTUITMPOBAHWE, B TOM UHKCJIe C MOMOLLBIO
[ML[P-anamm3a. HacneacTtBeHHble 3aboseBaHUs ueloBeKa: TeHHble 00Je3HH,
Oone3Hu C HacC/IeJCTBEHHOW IpepacIio/io)KeHHOCTbIO, XPOMOCOMHbIE 0O0JIe3HH.
ComaTrueckre U reHepaTuBHble MyTauud. CTBO/IOBble KieTKU. [IpUHLUIIBI
3/J0pOBOr0 06pasa >KU3HU, JUarHOCTUKH, TTPOMUIAKTUKA U JieUeHUsl TeHeTUUeCKUX
6one3Heil. MeauKo-TeHeTHUeCKOe KOHCY/bTUPOBaHWe. 3HaueHUe MeAWLIMHCKOMN
TeHeTHKHU B TIPe/IOTBPAIL[eHHH U JIeUeHNY TeHeTHUeCKUX 3a00/1eBaHNi ye/loBeKa.

JleMoHCTpanuu:

[Toptpetsl: I'. Mengesns, T. Mopran, I'. ge ®pus, C. C. YUerBepukos, H. B.
Tumodees-PecoBckuii, H. . BaBusos.

Tabsuiibl ¥ cxeMbl: « MOHOTHOPHTHOE CKPeL[BaHe 1 ero IUToreHeThuecKast
OCHOBa», «3aKOH pacCILeI/IeHHs U er0 LUTOreHeTU4YeCKasi 0CHOBa», «3aKOH UMCTOThI
rameT», «/IurubpusHOe CKpeluBaHue», «L[uTomornueckre OCHOBBI TUTUOPUIHOTO
CKpelluBaHus», «Melno3», «B3auMoelicTBre ajiie/ibHbIX T€HOB», «I'eHeThuecKre
KapTbl pacTeHWH, )KUBOTHBIX U UesloBeKa», «['eHeTHWKa Mo/ia», «3aKOHOMEepPHOCTH
Hac/ie[JOBaHusl, CLIEIVIEHHOTO C T0/JIoM», «KapuoTumbl yesioBeKa Y >KMBOTHBIX»,
«Bugel uamMeHUMBOCTH», «MoauduKalMoHHasi U3MEHUMBOCTb», «HacieqoBaHue
pe3yc-(akTopa», «['eHeTHKa rpyni KpoBu», « MyTaljuOHHast U3MEHUHUBOCThb».

OO6opyoBaHue: MOAeNMU-aITIIMKALMA  «MOHOTHOpPHHOEe CKpeI[UBaHue»,
«HeronHoe gomuHHMpOBaHMe», «uruOpugHoe cKpelquBaHHe», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTIipernapar «/Ipo3odwua» (HopMma, MyTaluy (pOpMbl
KPbI/TbeB U OKPAcKu Tesia), repbapuii «I'opox 1oceBHO».

JIaGopaTopHbIe U MPAKTHYECKHe PAadoThI:

JlabopaTtopHast pabora Ne 5. «V3yueHwe pe3ynbTaTOB MOHOTHOPHAHOTO H
AUTUOPUTHOTO CKpeIUBaHUs Y AP030(HIbl Ha TOTOBBIX MUKPOIIperiapaTax».

JlabopaTtopHast paboTta Ne 6. «M3yueHre MoAMGbUKAIIMOHHON W3MEeHUMBOCTH,
MOCTPOEeHUe BapUallMOHHOIO pPsi/ia U BapUal[MOHHOM KPHUBOW».

JlaboparopHasi pabota Ne 7. «AHanmu3 MyTaluil y Apo30(uibl Ha TOTOBBIX
MUKpOIIperiapaTax».

ITpakTrueckass pabora Ne 2. «CocTap/ieHrWe W aHaJU3 POOCTOBHBIX
yesioBeKa».

Tema 7. Ceneknusi opranu3MoB. OCHOBBI 0MOTeXHO/IOTHH.

Ceslekjusl Kak HayKa M IpoLieCcC. 3aposKIeHue CeJIeKLUU U JOMeCTUKAaLs.
Yuenune H. U. BaBusoBa 0 1leHTpax MPOUCXOKJEHUSI U MHOTO00pa3usi KyJIbTYPHBIX
pacTeHui. LleHTpbI NPOMCXO0KAeHUS JOMALIHUX KUBOTHBIX. COPT, MOPO/a, LITaMM.



CoBpeMeHHbIe MeTO/bl CesleKLMU. MacCoBbIl U MHAWBU/YaIbHbIN 0TOODPHI B
CeJIeKLIMA pacTeHMM M JKUBOTHBIX. OLleHKa 3KcTepbepa. biM3kopozacTBeHHOe
ckpelBaHue — WHOpuAuHr. Ywucras suHusg. CKpelljBaHMe YMCTBIX JIMHUM.
[eteposuc, uny rubpupHas cuia. HepoicTBeHHOe CKpelMBaHUWe — ayTOPUVHL.
OtpanénHasi rubpuanzanus u eé ycrexu. cKycCTBeHHbIN MyTareHe3 U MoTyyeHre
MOJIMIIONAOB. JlOCTH)KeHUs CeNeKLiMM pacTeHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTrexHosoruss Kak OTpac/ib MPOU3BOACTBA. ['eHHass WH)XeHepusl. ITarlbl
co3manusi pekomOuHaHTHOM JIHK u TpaHcreHHeix opraHusmoB. KierouHas
uxeHepus. Kyetounble Ky/ibTypbl. MUKDPOK/IOHa/IbHOE pa3MHOKEHHE paCTeHHUH.
KiioHupoBaHWe BBICOKOIIPOJYKTHMBHBIX — Ce/IbCKOXO3MCTBEHHbIX OpPraHU3MOB.

OKojioruueckie M 3THYeckue  mpobsembl. I'MO  —  reHeTHYeCcKH
MOAU(PULMPOBaHHbIE OPTraHWU3MBbI.
JemMoHCTpaLuu:

IToptpets: H. U. Basunos, 1. B. Muuypun, I'. /1. Kapneyenko, M. .
VBaHOB.

Tabnuipl U cxembl: KapTa «L]eHTpbI TIPOUCXOXKAEHUs W MHOroobpasus
KYJ/IbTYPHBIX pacTeHui», «[lopofsl JOMalIHUX )XKUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuii», «OTaanéHHas rubpuansanus», «PaboTel akagemuka M. @. ViBaHoBa»,
«[Tomummongusi», «OOBEKTbl OUOTeXHONMOTUM», «KileTouHble KyJabTYpbl WU
KJIOHUpOBaHue», « KOHCTpyrpoBaHue U IepeHoC F'eHOB, XPOMOCOMY.

O6opyoBaHUe: MYJISDKU TJI0/I0B U KOPHEIJIOA0B AUKUX (OPM U KY/IbTYPHBIX
COPTOB pacTeHuid, repbapuii «CenbCKOX03sICTBeHHbIE PAaCTEeHHs».

JIaGopaTopHbIe U MPpaKTHYeCKHe PadoThI:

OKCKypcuss «OCHOBHblE MeTOAbl W [OCTW)KEHUSI CeleKLUWMd pacTeHUud U
JKUBOTHBIX (Ha CeJIeKL[JUOHHYHO CTaHLIUIO, IJIeMEeHHY0 bepmy,
COPTOMCIIbITaTeIbHBIM ~ yUaCTOK, B Te[UIMUHOe XO35WCTBO, JiabopaToputo
arpOyHWBEPCUTETA WM HAYUHOT'O LIEHTPA)».

11 K/TACC

Tema 1. DBo/IIOIMOHHAA OHO/IOTHsI.

[TpeanochiIKM  BO3HUKHOBEHUSI 3BOJIFOLIMOHHOW TEOpPUM. IBOJIOLIMOHHAS
Teopus U eé MecTo B OWosnoruu. BivsiHue 3BOJIIOLIMOHHOM TEOpPUM Ha pa3BUTHE
Ouosioruu U APYTUX HayK.

CeujieTesnibcTBa 5BOMIOLMU. [lanmeoHTo/OrMYeCKWe: TOC/Ie[0BaTeIbHOCTh
MOSIB/IEHHsI BUJIOB B TIa/JIEOHTOJIOTMUECKON JIeTOMUCH, Tepexo/iHble (OPMBbI.
buoreorpadurueckue: cxoCTBO U pa3nuuue GayH U ¢hJ1op MaTEPUKOB U OCTPOBOB.

OMOpHooruueckre: CXOJACTBA W pa3uuus 3MODUOHOB pa3HBIX BU/OB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUUHbIEe, aHaJIOTUYHbIE,
pyAVMeHTapHble OpraHbl, aTaBU3Mbl. MOJeKY/ISIPHO-OMOXUMUUECKHE: CXO/ICTBO



MeXaHW3MOB HaC/e/ICTBEHHOCTY W OCHOBHBIX MeTabO0/MyecKux TMyTeld y Bcex
OpraHM3MOB.

OBomoLoHHas Teopus Y. [lapBuHa. [IpeArnocbulkKu BO3HUKHOBEHUS
napBUHU3Ma. [IBWKYIIIMe CUJbl 3BOJIIOLUMM BUAOB 10 [lapBuHy (M30bITOUHOE
pasMHOKeHUe TPy OrpaHUYeHHOCTH peCcypcoB, HeollpeZiesiéHHasl U3MeHUUBOCTD,
6opn0a 3a CylllecTBOBaHMe, eCTeCTBeHHbIN 0TOOD).

CunTeTHuecKasi Teopus 3BomoLn (CTO) 1 eé 0CHOBHBIE TTO/I0)KEHUS.

MukposBositorus. [Tonynsanuysa Kak eAuHULA BUa U SBOJIIOLUU.

ABwxyime cusbl (hakTopbl) 3BOMIOLMU BUIOB B MpUpO/e. MyTallMOHHBIN
npoiiecC U KOMOWHATHBHasi M3MeHUMBOCTb. [lomyssiliioHHbIe BOMHBI U Jpeiid
reHoB. V30/11Us1 U MUATpaLs.

EcrecTBeHHBI1 0TOOp — HampaBAAONMK  (GakTop 3BoMOLUA. DPOpMBbI
ecTeCTBEHHOT0 0TOOopa.

[TpucriocobeHHOCTh OpPraHU3MOB KakK pe3yJsbTaT 3BOMIOLUU. [IprmMepbl
TIPUCIIOCO0IeHN y opraHu3MOB. ApomMopd03bl U UAUO-aarTal[|H.

Bug wu  BugoobOpa3zoBanue. Kpurepuu Buza. OcHOBHble  (OPMBI
BHj000pa3oBaHusi: Teorpadrueckoe, SKOJIOTUUECKOe.

MakposBoymorusi. DPopMbl  3BOMIOLMM:  (DUIeTUYEeCKas, [MBepreHTHas,
KOHBepreHTHasi, rapasuienibHast. HeoOpaTUMOCTb 3BOJTFOL[UH.

[IpoucxoxgeHre OT HeCIeLaJu3MpOBaHHbIX MpeAkoB. IIporpeccupyroias
crieqany3anys. AanTUBHAs paJyaLys.

JleMoHCcTpanuu:

[Toptpetsr: K. JIunuen, XK. b. Jlamapk, Y. dapsun, B. O. KoBaneBckui, K. M.
bap, 3. I'ekkensb, @. MroJiiep, A. H. CeBepLioB.

Tabsuiiel ¥ cxeMbl: «Pa3BUTHe OpraHUUeCKOT0 MUpPA Ha 3emiie», «3apOo/IbIIin
MMO3BOHOUHBIX  JKUBOTHBIX»,  «ApXeonTepukc», «®opmbl  6OOpepOBI  3a
CylecTBoBaHUe», «EcTecTBeHHBIM OTOOP», «MHOroobpasue COpPTOB pacTeHUi»,
«MHoroobpasue TIOpoJ,  >KUBOTHBIX», «JTonynsaumm», «MyTaloHHas
W3MEHUMBOCTb», «ApoMopdo3bl», «Mauoamanrammm», «OOImas aereHepariys»,
«Bwxkympe cunbl 3BoMOLMN», «KapTta-cxema wMapiipyrta nyrtemectBus Y.
MapeuHa», «bopbba 3a cyiectBoBaHue», «IIpHcrocobeHHOCTE OpraHH3MOBY,
«['eorpacdmueckoe BU000pa3oBaHKe», «DKOJOTHUECKOe BHI000pa30BaHKE.

O6opyoBaHMe: KOJUIEKI[MSI HACEKOMBIX C Pa3/IMUHBIMU TUIIAMH OKpaCKH,
Habop TIOZOB W CceMsiH, KosuleKiusi «[Ipumephl 3all[UTHBIX TIPUCIIOCOOTeHUN Y
JKUBOTHBIX», MoOfiefib «OCHOBHbIE HaTpaB/ieHUs 3BOIOLMNA», 00bEMHasi MOJefb
«CTpoeHHe rojIOBHOTO MO3ra MO3BOHOYHbBIX».

buoreorpaguueckass kKapra wmwupa, KoJlekuus «@PopMbl COXPaHHOCTH
WMCKOMAaeMbIX J>KUBOTHBIX W pacTeHWi», Mojenb amuvkauus «llepekpéct
XPOMOCOM», BJIayKHbIe TIperapaThl « Pa3BuTre HacekomMoro», «PasBuTue JsryLikm»,
MUKporpenapar «/Ipo3oduia» (HopMa, MyTaliii (pOpMbI KPbUIbEB Y OKPACKH Tesa).

JIabopaTopHbIe U MpaKTHYeCKHe PadoThI:



JlabopaTtopHass pabora Ne 1. «CpaBHeHHe BHUOB IO MOPGhOJIOTUUECKOMY
KPUTEPUIO».

JlabopaTopHast pabota Ne 2. «OnucaHue MpUCIoco0/1eHHOCTA OpraHK3Ma 1 eé
OTHOCUTE/IbHOTO XapaKTepay».

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )XU3HU Ha 3eMiie.

[oHayuHble TIpeACTaB/Je€HUS O 3apOXKAEeHWU >KM3HU. HayuHble ruroressl
BO3HUKHOBEHUSI ’KM3HU Ha 3emsie: abuoreHe3 U mMaHCIepMusi. XuMHYecKas
3BO/IOLMSL. AOHOTeHHBbIM CUHTe3 OpraHUuuecKrWX BeIleCTB W3 HeopraHUuecKuX.
OKCreprMeHTa/IbHOe TTOATBEPKeHe XMMHWUYeCKOM 3Bo/itoLn. HavanbHble sTarbl
buosiornyeckoit sBomoumu. ['unoresa PHK-mupa. ®opmupoBaHre MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE TIPOTOK/IEeTKU. [lepBble K/IeTKM ¥ KX 3BOJIIOLUSAL.
@opMHUpPOBaHME OCHOBHBIX IPYMIT JKUBBIX OPraHMU3MOB.

Pa3BuTre xu3Hu Ha 3emse 1o 3paM M nepuogam. Karapxei. Apxelickas U
npoTepo3oiickasi 3pbl. [laseo3oiickass 3pa W e€ TMepuofbl: KeMOPHICKUI,
OpPZOBUKCKWM, CUITYPUHUCKUH, JIEBOHCKWM, KAMEHHOYTOJTbHBIN, IEPMCKUM.

Me30301CKast 5pa U e€ nepuo/ibl: TPUACOBbIM, FOPCKUM, METOBOMU.

KaitHo30MCKasi 5pa W €€ Tmepuofbl: MajeoreHOBbIM, HEOTreHOBbIN,
AQHTPOIOTe€HOBBIH.

XapakTepuCTHKa KaMmaTa M Te0jIOTUYeCKHUX TporeccoB. OCHOBHbIE 3Tarlbl
3BOJIIOLIMM PACTUTE/IbHOTO W KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHud WU
)KUBOTHBIX. [10siB/IeHMe, pacLiBeT U BBIMHUPaHWe IPYMI JKUBbIX OPraHy3MOB.

CucrtemMa OpraHMYecKOro Mupa KakK OTpakeHue 3BO/oUUA. OCHOBHBIE
CHUCTeMaTU4eCcKye rpynibl OPraHu3MOB.

OBOMIOLMS Yye/ioBeKa. AHTPOMNOJIOrTHs Kak HayKa. Pa3BuTHe rpe/icTaBIeHU O
TIPOUCXOKJEHUU 4YesioBeKa. MeToabl u3yuyeHusi aHTponoreHesa. (CxofcTtBa H
pas3/ivuus yea0BeKa v )KUBOTHBIX. CHUCTeMaTudecKoe TMOJI0’KeHUe UeyioBeKa.

[BrKyiye cuibl ((pakTopbl) aHTporioreHesa. HacyiecTBeHHast i3SMEHUHMBOCTD
U ecTeCcTBeHHbIM 0TOOp. OOIecTBeHHBIN 00pa3 >KU3HU, WU3TOTOBJIEHWE ODPYAUN
TPY/Ja, MBILLJIEHVE, DeYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMY YeJIOBEKA: aBCTpanonuTeku, Yenosek
yMenbid, YesoBek npsaMoxopasaiui, YesnoBek HeaHJepTaabCKuk, YenoBek
pa3yMHbId. HaxoZKu HCKOTaeMbIX OCTAaTKOB, BpeMsi CYIIleCTBOBaHHs, 00/acTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KHU3HH, OPYAUS.

YenoBeueckrie  pacbl. OcHoBHble  Oosiblllie  pachl:  eBpOMeoUHast
(eBpa3uiicKasi),  Herpo-aBCcTpajiougHas  (9KBaTOpua/ibHasi), = MOHTOJOUHAs
(a3uarcko-amMepukaHcKas)).  UepTbl  TPUCIIOCOO/IEHHOCTH  TIpeJCTaBUTeNei
yeJIOBeUeCKUX pac K YC/AOBUSIM CylleCTBOBaHWs. EJUHCTBO ueioBeYeCKHX pac.
KpuTtuka pacusma.

JeMoHCTpanuu:

[Toptpetsl: ®. Penu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.

[apBuH.



Tabnuipl U cxembl: «Bo3HukHOBeHre CoJ/IHEUHON cHCTeMbl», «Pa3BuUTHe
OpraHvueckoro wmwupa», «PacturtenbHasg KieTka», <« JKUBOTHasi  KJeTKa»,
«IIpokapuotrueckas KjeTka», «CoBpeMeHHass CHACTeMa OPraHU4ecKOro Mupa»,
«CpaBHeHHe aHAaTOMHUECKHWX UepT CTPOeHHs] uesioBeKa U uei0BeKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa I[1aJleOHTOJIOTUYECKUX  HAXOAOK  TPeJKOB
COBPEMEHHOI0 uejioBeKa», «/lpeBHelme moan», «peBHue mogu», «IlepBbie
COBpeMeHHbIe JIto/In», «He/oBeueckue pachl».

Ob6opyznoBanue:  Mynsoku  «[IporcxoxzaeHve — desoBeKa»  (OFOCTBI
aBCTPaJIONIMTEKA, TMUTEKAHTPOIa, HeaHJepTajblia, KPOMAaHbOHLIA), CJIE[KH WU
n300pa’keHusi KaMeHHBIX Opy/ui TepBOOBITHOTO YesioBeKa (KaMHHU-UOIIIIEepHI,
pybuna, ckpebma), TreoxpoHo/ioTUUecKass Tabmuila, KosuteKiusi «Popmbl
COXPaHHOCTU UCKOTaeMbIX )KUBOTHBIX U PACTEHUI».

JIaGopaTopHbIe U MPpaKTHYeCKHe PadoThI:

[Mpaktrueckast pabota Ne 1. «J3yueHHe HUCKOMAaeMbIX OCTAaTKOB pacTeHUU U
JKABOTHBIX B KOJUIEKLIUSIX».

OKCKypcusi «DBOJIOLMSI OPraHUuecKoro mMupa Ha 3emse» (B eCTeCTBEHHO-
Hay4HbIM WJIU KpaeBeAueCcKui Mmy3el).

Tema 3. Opranu3msl M OKpy)Karouiasi cpeja.

OKO0JIOTUs KaK HayKa. 3a/laui M paszesibl 3K0JI0ruy. MeTobl 5K0/I0rMYecKux
WCCJIeJOBAaHUU. DKOJIOTUUeCKOe MUPOBO33PEeHNe COBPEMEHHOI0 Ue/IOBeKa.

Cpezabl o0WTaHUS OpPraHWU3MOB: BOZHAs, Ha3eMHO-BO3/yIlIHasi, TOYBEHHasl,
BHYTPHUOPTraHU3MeHHasl.

OKojiornueckde (¢akrtopel. Kraccupukanusi 3KOJIOTHMYeCKUX (PaKTOPOB:
abuotrueckre, OUOTUYECKHWE U aHTpOTOreHHble. [leliCTBHE JKOTOTUYECKUX
(hakTOpOB Ha OPraHU3MBblI.

AbuoTtrueckue (GhaKTOpbI: CBET, TeMIlepaTypa, BJIaXKHOCTb. POTONepruoan3Mm.
[MpucriocobneHyss OpraHU3MOB K  JIeHCTBUIO  aOMOTHUECKUX  (haKTOPOB.
buosiornyeckrie pUuTMBl.

buoTtnueckue dhakTopbl. Buibl 6MOTHUECKUX B3aMMO/eMCTBHM: KOHKYPEeHLIUS,
XUIIHAYeCTBO, cuMO1o3 u ero ¢dopmel. Ilapa3uTtu3m, Koormepaisi, MyTyasIu3M,
KOMMeHCa/M3M (KBapTHUPAHCTBO, Hax/jeOHWUYeCTBO). AMeHCanu3M, HeWTpaIu3M.
3HaueHre OWOTUYECKUX B3aUMOJIENCTBUNA [Jisi CyI[eCTBOBAaHUS OPTraHWU3MOB B
MIPUPOAHBIX COODIIeCTBaXx.

OKOJIOTUYeCKre XapakTepUCTUKU nomnyaauuu. OCHOBHBIe —IIOKasaresiv
MOMYJIALMU: YUCIeHHOCTb, IUIOTHOCTb, POXJAaeMOCTb, CMEepPTHOCTb, MPUPOCT,
Murpanus. [JvHaMyKa 4YrMC/IeHHOCTH TIOMYJISILIUY U €€ peryJisiLusl.

JleMoHCcTpanuu:

[Toptpetsi: A. 'ymbosbaT, K. @. Pynbe, J. ['ekkesb.

Tabsuiel ¥ cxembl: KapTa «IIpupogHbie 30HbI 3eMmn», «Cpeabl obuTaHus
opraHusMoB», «®PoTtonepuoausm», «llonynasiun», «3aKOHOMEPHOCTH pOCTa
YMCIEHHOCTH MONYJISIUMA UHPY30pUu-TY pebKn», «[1uieBbie menm».



JIabopaTopHbIe U MpaKTHYeCKHe PadoThI:

JlabopaTtopHast pabota Ne 3. «Mopdonornueckrie 0coOO€HHOCTH pacTeHUN U3
pa3HbIX MeCT 0OUTaHUSI».

JlabopaTopHasi pabora Ne 4. «BnusiHHe cBeTa Ha POCT U pa3BUTHE UEPEHKOB
KOJieyca».

[TpakTrueckasi pabota Ne 2. «ITogCUéT TIJIOTHOCTH TIOMYJISL[ANA pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO111ecTBa ¥ 3K0/I0rH4ecKiue CHCTeMBbI.

Coo011jecTBO OpraHu3MoB — OuorieHo3. CTpPyKTyphl OuolieHO3a: BHOBas,
MPOCTpaHCTBeHHasl, Tpoduueckasi (muieBasi). Buzbl-qomMuHaHThl. CBsi3u B
OuoreHo3se.

OKojsloruueckde CuUCTeMbl (3KocucTembl). [loHsATHe 00 3KocucTeMe WU
buoreorjeHo3e. DyHKI[MOHA/TbHbIE KOMITOHEHTBI 3KOCHCTEMBI: TIPOZAYLIEHTHI,
KOHCYMEHTBI, pefylieHTbl. KpyroBopoT Bell[eCTB U MOTOK SHEPTUM B 3KOCUCTEME.
Tpoduueckue (nvieBbie) ypoBHU 5KocucTeMbl. [TuiljeBble 1ienu U ceTu. OCHOBHbIE
ToKasaTeql KOCHUCTeMbl: OuomMacca, TPOAYKLMsA. OKOJIOTUYeCKHe TMHpPaMU/bL:
MIPOAYKLIMM, UHCIeHHOCTH, OuomMaccel. CBOMCTBAa 3KOCHUCTEM: YCTOWUMBOCTD,
camoperyJisiuus, passutue. CyKLeccusl.

[IpupogHbIe 5KOCHUCTEMBI. DKOCUCTEMBI 03€D U peK. DKOCUCTEMAa XBOMHOTO
W/ IUMPOKOJIMCTBEHHOT O Jieca.

AHTpOTIOTeHHble ~ 3KOCHUCTeMbI.  ATPO3KOCHCTEMBI. Y POOIKOCHUCTEMBI.
Brosiornueckoe 1 X03s1CTBEHHOE 3HaUeHHe arpO3KOCUCTeM U YPOOIKOCUCTEM.

BropasHoobOpasve Kak (akTop yCTOMUMBOCTA 3KocucTeM. CoxpaHeHue
61oJIorMYeCcKoro pazHooOpasus Ha 3emiie.

Yuenne B. U. BepHajckoro o 6uocdepe. ['paHuilpl, cOCTaB U CTPYKTypa
buocdepsl. JKuBoe BerjectBO U ero ¢yHkuu. OcobeHHocTH OHOChepsl Kak
rjo0anbHOM 3KOocUCcTeMbl. [IMHaMHUuyeckoe paBHOBecHMe M oOpaTHasl CBsi3b B
buocdepe.

KpyroBopoThI BellecTB ¥ OMOreoXMMHUUeCKHe LUKIIbI 3/ieMeHTOB (yrieposa,
a30Ta). 30Ha/IbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YesnoBeuecTBO B Oriocdepe 3emn. AHTpOMOTreHHbIe W3MeHeHHs1 B brocdepe.
['nobasbHBIe 9KOJIOTHUECKHE TTPOOIIeMBI.

CocymiecTBoBaHe MMPUPO/ILI U uesioBeuecTBa. CoxpaHeHue Oropa3HooOpasus
KaKk OCHOBa ycroluuBocTH Ouocdepbl. OCHOBa paljMOHAJBLHOTO YIpaB/eHuUs
TIPUPOIHBIMU PECYpPCaMM U UX UCTIOJb30BaHue. [JocTykeHUsT OGUOMOTMM 1 OXpaHa
TIPUPO/IbI.

JleMoHCcTpanum:

[Toptpetsi: A. [I)x. Tencu, B. H. Cykaués, B. V. BepHackuii.

Tabsuipl U cxembl: «[lIuireBble 1ienu», «BHUOIIEHO3: COCTaB M CTPYKTypay,
«[Ipupoanbie coobirjecTBa», «llerm mUTaHUs», «IKOAOTHUECKas MUpaMHUZAA»,
«buocdepa v yenoBek», «IKOCUCTEMA IIIMPOKOJIMCTBEHHOIO jieca», « DKOCHCTeMa



XBOMHOro jeca», «buoneHos Bojgoéma», «ArpoueHo3», «[IpumepHbie
AHTPOIIOTeHHBIe BO3/IeMCTBUS Ha IIPUPOAY», « BakHelIIie HICTOUHUKY 3arpsi3HeHHsT
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHeliIlasi cocTaBJisitolijasi Orocdepbi»,
«®akTopel  Aerpajaiuyyd  1ouB», «[lapHukoBbIE  3ddekT»,  «DaKTOPHI
PaJuOaKTUBHOrO 3arpsi3HeHuss Ouocdepwl», «OOmas cTpykrypa Ouocdepbi»,
«Pacripoctpanenne >xu3Hu B Ouocdepe», «0O30HOBBIM 5KpaH OHOCheEPb»,
«Kpyrosopor yriepoza B 6uochepe», «KpyroBopoT a3oTa B IIPUPO/IE».

O6opyoBaHKe: MOZe/b-alIMKaLus « TUMMUHBIe OWOILeHO3bI», repbapuid
«PactuTenbHble coobIIIeCTBa», KOIEKIUH «broIieH03», «BpeanuTen BaXKHEUIITHX
CeJIbCKOXO03SMCTBEeHHBIX KYIbTYP», repbapuu v KOJIJIEKI[UY PaCTeHUM 1 )KUBOTHBIX,
TIpUHA/JJIesKalle K pa3HbIM 9K0JIOTHUYECKUM T'pyTinaM ofHoro Buzia, KpacHast KHUra
Poccutickoii ®epnepaiy, wW300pakKeHWs] OXpaHSAEMBIX BHIOB pacTeHUN U
JKUBOTHBIX.



IVNTAHVUPYEMBIE PE3YJ/IbTATBI OCBOEHUA YUYEBHOI'O
ITPEIMETA «BVOJIOTUSl» (BA3OBBII YPOBEHB)
HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUSA

Cormacio ®I'OC COO, ycraHaBauBaKOTCI TpeOOBaHUSA K pe3y/ibTaTam
ocBoeHHs 0Oydarol[UMHUCS TIporpaMM  cpefHero  obijero  obpa3oBaHMS:
JTMYHOCTHBIM, MeTarpeIMeTHLIM U TIPe/IMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATbBI

B cTpykType J/MYHOCTHBIX pe3yJ/bTaTOB OCBOeHUs Ipeamera «buosorus»
BbIZIeJIeHbl C/IeYIOIHEe COCTABJISIONIAE: OCO3HAHHE OOYJarOIIMMKUCA POCCHMCKOM
IPaKJaHCKOM WIEHTUYHOCTU — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITe/TbHOCTH
W caMoolpefieJieHUI0, Hajluude MOTHBAal[MM K oOyueHuito  Guosoruy,
1[e/IeHaripaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXIeHWM JIMYHOCTH Ha OCHOBE
K/TIOUEBBIX I[€HHOCTEWM W WCTOPUYECKUX TPAAUIIUNA PA3BUTHS OMOIOTMUECKOT0
3HaHHsA, TOTOBHOCTh U CTIOCOOHOCTH OOYYarOIMXCs PYKOBOJICTBOBAThCSI B CBOEH
JleATeIbHOCTU LIeHHOCTHO-CMBICJIOBBIMUA ~ yCTaHOBKaMH, TIPUCYLIIUMU CUCTEMe
buonornueckoro obpa3oBaHUs, HaJIUuMe JKOJIOTUYECKOTO TIPaBOCO3HaHUS,
CIIOCOOHOCTH CTAaBUTh 1€/ ¥ CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JInyHOCTHBIE pe3y/bTaThl OCBOEHUS MpeaMeTa «bUOMOrvs» AOCTUTalOTCS B
eVMHCTBe yuyeOHOM ¥ BOCTIMTATeNbHOW [IeATeTbHOCTH B COOTBETCTBUU C
TPaZULMOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYDHBIMU, UICTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU 1[eHHOCTSIMH, TIPUHSATHIMU B 00I[eCTBe TIpaBWIaMHd U HOpMaMH
TOBe/IEHHsT M CIIOCOOCTBYIOT TMpolieccaM CaMOTIO3HaHUs, CaMOBOCITUTAHUSI H
CaMOpa3BUTHSL, pa3BUTHS BHYTPEHHEM TO3WLIUM JIMUHOCTH, [aTPUOTHU3MA,
YBa&)KeHUSI K 3aKOHY M TPaBOIOPSAKY, Ue0BeKy TPyZa U CTaplLieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KeHUsi, Oepe)KHOr0 OTHOIIEeHHS K KYJbTYPDHOMY HacIeiur0 |
TpaAuLMsIM MHOTOHAlMOHAJLHOTO Hapofa Poccuiickor ®epepaiyu, Mpupoje U
OKpY>Karoller cpeje.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHoro rmipeagMera «buosorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTh U CITOCOOHOCTb 00yUaroIuXCsi pyKOBOZCTBOBAThCS
chopMUpPOBAaHHON BHYTpPEHHel TO3ul[Mell JIMUHOCTH, CHUCTEeMOM LIeHHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOIUX
TPAUI[MOHHBIM I[€HHOCTSIM POCCHUHCKOTO OOIIeCTBa, pacIIMpeHre >KU3HEHHOTO
OMbITa W OMbITA AESATE/bHOCTHA B MPOLIeCCe peajn3ald OCHOBHBIX HampaBieHUH
BOCITUTATEIbHOU eSITeIbHOCTH, B TOM YHUCJIe B YaCTH:

1) rpa)X/JaHCKOr0 BOCIMTAHUA:



— cchOpMHPOBAHHOCThH TPaXKIaHCKOH MO3UI[MH 00yJaroIerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00ITleCTBa;
— OCO3HaHHEe CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00s3aHHOCTEM, yBaKeHHe
3aKOHa Y MPaBOIOPSJKa;
— FOTOBHOCTb K COBMECTHOW TBOPUECKOM [esITeJIbHOCTA TMPU CO3[aHUU
yueOHBIX MPOEKTOB, pellleHWH YueOHbIX W T03HaBaTe/bHbIX 3a7iau, BBIMOJIHEHU!
6urooruuecKux KCrepruMeHTOB;
— CMIOCOOHOCThL  OTpefie/iiTb COOCTBEHHYIO TIO3WI[MI0 10 OTHOIIEHHI0 K
SIBJIEHUSIM COBpPeMeHHOM YKU3HU U OObSICHATD eé;
— yMeHHe YUMThIBaTh B CBOUX JI€HMCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aWMOJIEMCTBUS JIFOZIEHN C pa3HbIMU yOeXIeHUsAMH, KY/IbTYPHBIMU 1[EHHOCTSMU U
COLIMaTbHBIM T0JI0)KEeHHEM;
— TOTOBHOCTb K COTPYAHWYECTBY B TIpOLleCCeé COBMECTHOIO BBITIOJIHEHUS
yueOHBIX, TIO3HABaTe/NbHbIX W HWCCAe0BaTeNIbCKUX 3a/layu, YBa)KUTeTbHOTO
OTHOIIIEHHSI K MHEHUIO OIMOHEHTOB TIpU OOCY)XX/JeHHWH CIIOPHBIX BOIIPOCOB
OMOIOrMUeCKOT0 CO/IePyKaHuS;
— TOTOBHOCTh K T'yMaHWTApHOW 1 BOJIOHTEPCKOM J1eSITe/IbHOCTY;

2) NaTpUOTUYECKOr0 BOCIIUTAHMS:
— c(hopMHpPOBAHHOCTh POCCHUUCKOU rpakJjaHCKOH WUJIeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KeHUsT K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Iiepef
PoavHoOM, ropAoCcTy 3a CBOM Kpau, CBOXO PoAuHy, CBOU SI3bIK U KYJIBTYPY, TPOILIOEe
Y HacTosilljee MHOTOHAI[MOHA/ILHOT0 Hapoga Poccuy;
— LIEeHHOCTHO€ OTHOIIIeHWe K MPUPOJAHOMY HAC/Ie/IUI0 U MaMSTHUKAM MPUPO/bI,
NOCTWXKeHUsIM Poccry B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSX, TPY/IE;
— CTIOCOOHOCThL OlIeHMBATh BKJIAJ], POCCHHCKUX YUYEHBIX B CTAHOBJIEHHE H
pa3BuTHe OWOIIOTMM, TIOHMMAaHHs 3HaueHWs OWOJIOTMM B TO3HAaHWM 3aKOHOB
TIPUPO/IbI, B )KU3HHU UeJIOBeKa U COBpeMeHHOT0 00II[eCTBa;
— uzeiiHast ybexXIéHHOCTh, TOTOBHOCTb K COy)KeHHI0 U 3aiuTe OTedecTsa,
OTBETCTBEHHOCTbH 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

—  0CO3HaHMe AYXOBHBIX I[[EHHOCTel POCCUHCKOT0 Hapo/a;

—  c(popMHPOBAHHOCTh HPAaBCTBEHHOI'O CO3HAHUSI, STUUECKOT0 MOBe/|eHNS;

—  CrocoOHOCTh OLIEHHWBATh CHUTYAI[{I0 M TIPUHUMATh OCO3HAHHbBIE PpeIeHHs,
OpUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U 1[eHHOCTH;

—  0CO3HaHMe JIMYHOTO BK/IaZia B IOCTPOEHNEe YCTOWUMBOTO Oy IyIilero;

—  OTBeTCTBEHHOE OTHOLLEeHUE K CBOUM POAUTESIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEMEeMHOM JKW3HU B COOTBETCTBUU C
TpaguLIusIMu HapoJ 0B Poccuu;

4) 3cTeTHUeCKOro BOCIIUTAHMSA:



— 3CTeTUYECKOe OTHOIIIeHWe K MHDY, BK/IIOUasi 3CTETUKY ObITa, HayuyHOTO U
TEeXHUUECKOTO TBOPYECTBa, CTIOPTa, TPYZa, 001[eCTBEHHBIX OTHOIIIEHHH;
— TIOHMMaH1e SMOLMOHALHOTO BO3/[eHiCTBUSI )KUBOMW TIPUPO/bI U €€ 1[eHHOCTY;
— TOTOBHOCTb K CaMOBBID@&KEHWIO B Pa3HbIX BHZAX MCKYCCTBA, CTpeMJeHHe
TIPOSIB/ISITh KaueCTBa TBOPUeCKOW TMUHOCTH;

5) ¢u3nuyeckoro BOCHUTAHHUsA, (OPMHMPOBAHHMSA KYJ/bTYPbl 3/10POBbS U
IMOLMOHA/ILHOTO 0/1aromo/Tyuns:
— TMOHUMaHWe W peajv3alys 370poBoro M 0Oe3omacHoro obpasza »KU3HU
(3mopoBoe  TMTaHWe, COOJIIOJeHME TUTMEHUUeCKWX TpaBWI W HOPM,
cba/aHCUpPOBaHHBIA pEKUM 3aHATHM W OTAbIXa, peryJyspHas (uandeckas
aKTUBHOCTH), 0Oepe)KHOTro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K
cobcTBeHHOMY (DM3UUYECKOMY U TICUXHYeCKOMY 3/]0POBBIO;
— MOHUMaHWe 1[eHHOCTH TIPaBWI UWHAWBUAYAJIbHOTO U  KOJIJIEKTUBHOTO
6e3011acHOTO MOBeJIeHUsT B CUTYAIUsIX, YTPOKAIOIINX 3/J0POBBIO U >KU3HHU JIFO/el;
— 0CO3HaHHe TIOC/IeZICTBUM W HEMNpUSATHS BPeAHbIX MPUBLIUEK (yroTpebsieHust
aJIKOT0J1s1, HAPKOTHKOB, KypeHusi);

6) TPy/10BOr0 BOCTIMTAHMSI:
— TOTOBHOCTB K TPYAY, OCO3HaHUe [IeHHOCTH MacTepPCTBa, TPY/o/iro0ue;
— FOTOBHOCTh K AKTHBHOM [IeSITeJIbHOCTHM TEeXHOJIOTUYEeCKOM U COLUaTbHOM
HaTpaB/IeHHOCTH, CMIOCOOHOCTh MHHUI[MHUPOBATh, TJIAHUPOBAaTh U CaMOCTOSTeTHbHO
BBITIO/THSTE TaKyI0 [esiTeIbHOCTE;
— VHTepeC K pa3/iMuHbiM cdepam npodecCoHaTbHOU /lesITe/IbHOCTH, YMeHHe
COBepIllaThb OCO3HAHHBIA BBIOOpP OyAyiiel TipodecCHd U peayi30BLIBAThH
CcoOCTBEHHBIE YKU3HEHHbIE TIIaHbI;
— TOTOBHOCTb U CITOCOOHOCTb K 00pa3oBaHHI0O M CamMo00Opa30BaHHUIO Ha
TIPOTSDKEHUU BCEU »KH3HY;

7) 3KO0/I0rU4eCKOro BOCIIUTAHUA:
— 9KOJIOTUYECKH 1jefiecoo0pa3Hoe OTHOIIleHWe K TIPUpOoJie KaK HCTOUHUKY
YKU3HHU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUSI;
— TIOBBIIIIEHHE YPOBHSI JKOJIOTUUECKOW KY/bTYPhL: IIPHOOpeTeHHe OIlbiTa
TIJITAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TIOC/T€CTBUM  [I/Ist
OKpY>Karollel Cpefibl;
— oco3HaHue T7I00a7BbHOT0 XapakTepa JKOJIOTMUeCKUx TpobsieM U myTed UxX
pellieHus;
— CTIOCOOHOCTh  HMCTIOJIb30BaTh TpUOOpeTaeMble TIPM U3yUeHUM OWOJIOTHH
3HaHWSA W yMeHWs TpU pellleHuHu TIpoOsieM, CBsA3aHHBIX C pal[MOHATBHBIM
TIPUPOJIOTIONb30BaHeM  (coOmoZieHe  TIpaBWUI  TIOBeieHUsT B MIPUPO/Ie,
HaripaB/ieHHBIX Ha COXpaHeHHe paBHOBECHSI B JKOCHUCTeMax, OXpaHy BH/IOB,
9KOCUcTeM, brochepsl);



— aKTUBHOE HeMNpusiThe [eWCTBUW, TIPUHOCALUMX BpeJ, OKpY’Karollen
TIPUPOTHOM Cpefie, YMeHHe TMPOTHO3HMPOBaTh HeOJarorpusTHbIe SKOJIOTUUeCKHe
MOC/eICTBYS MPeNPUHAMaEMbIX IeUCTBUY U NPeJOTBPAIlaTh UX;
— Ha/IMuve Pa3BUTOr0 SKOJIOTHUUECKOTO MBIIILIEHUS], S5KOJIOTUYECKOU KYJIbTYPBbI,
ombITa JleITeIbHOCTU 9KO/JIOTHUYECKOU HarpaB/IeHHOCTH, yMeHUSsI
PYKOBO/ICTBOBATbCSI MU B TO3HABaTe/JbHOM, KOMMYHHUKAaTUBHOW W COLIMA/IbHOM
MpPaKTHKe, TOTOBHOCTU K yYaCTHUIO B TIPAKTUYECKOM [IeATeTbHOCTU SKOJI0TUYECKON
HarpaB/IeHHOCTY;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:
— c(hOpPMUPOBAHHOCTb MHPOBO33DEHUS], COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Da3BUTHSI HayKU M 0OILleCTBEHHOM TPAKTHMKHA, OCHOBAHHOTO Ha Juajiore
KyJbTYP, CIIOCOOCTBYIOI[ETO OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPDHOM MUDE;
— COBEpIIEHCTBOBaHWE $SI3bIKOBOM M UMTaTeNbCKOW KYyJbTYPbl KakK CpeACTBa
B3aMMO/IeHCTBUSI MEX/y JIFOJbMU U MO3HAHUS MUDa;
— TOHMMaHue CrerupuKA OUONMOTMM KaK HayKH, OCO3HaHUs €€ po/d B
(hOpMHpOBaHMU PAl[MOHATBHOTO HAyYHOrO0 MBIIIJIEHUS], CO3[,aHUH 1|eJIOCTHOTO
TIpe/[CTaB/eHUss 00 OKPY’KaroIlleM MHpe KaK O eJUHCTBEe TIPUPO/IbI, UeioBeKa U
o0I1iecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHUd TMpobsem
COXpaHeHUs1 TPUPOAHOT0 PaBHOBECHS;
— yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTHU 11 COBpEMEHHOW I[UBU/TM3al[UH:
obecrieueHrsI HOBOTO YPOBHSI pa3BUTHS MeWLMHBI, CO3/[aHUE TIePCITIEKTUBHBIX
OMOTEXHO/IOTUM, CITIOCOOHBIX  pellaTb  pecypCHble  Mpob/ieMbl  pa3BUTHS
yesioBeUYeCTBa, TIOUCKA MyTel BbIX0Ja U3 I00abHbIX SKOIOTUUECKUX MpobsiemM U
obecrieueHrsi  Tepexola K  YCTOMUMBOMY  pasBUTHIO,  paljMOHATBLHOMY
WCIIO/Tb30BaHUI0 TIPUPO/JHBIX PECypcoB W (DOPMHPOBAHUIO HOBBIX CTaH/IapTOB
JKU3HUY;
— 3aMHTEPEeCOBAHHOCTb B TIOJIy4eHWH OWOJIOTUYECKUX 3HAaHUK B Ie/IIX
TOBBIIIIEHUsT  00IIeld  Ky/JbTypbl, €CTeCTBEHHO-HAayYHOW TI'DPaMOTHOCTH, KakK
COCTAaBHOM YacCTH (PYHKIJMOHA/ILHOM T'PaMOTHOCTH O0YyUYarIMXxcs, (hOpMHUpPyeMOM
TIpU M3y4eHUU OMOJIOTHHY;
— TOHMMaHUWe CYIIIHOCTA MeTO/I0B TO3HaHUSI, UCTI0/Ib3yeMbIX B eCTeCTBEHHBIX
HayKax, CITOCOOHOCTM WCII0/Ib30BaTh TIOy4aeMble 3HaHUS [ aHaiu3a u
OOBSICHEHHS SIBJIEHMM OKPY)KAIOIIero MUpa M MPOUCXOAAIMINX B HEM HM3MeHEHHH,
yMeHHe [efiaTh OOOCHOBaHHbBIE 3aK/IOUeHHs Ha OCHOBe Hay4HbIX (aKTOB U
VMMEOLMXCS JAHHBIX C LeJIbEO TT0TyUeHUs! JOCTOBEPHBIX BbIBO/OB;
— CIOCOOHOCTh CaMOCTOSITe/TbHO HCIO/b30BaTh OHOJIOTHUECKHe 3HAHUS [IIs
pelieHust MpobJieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;
— OCO3HaHWe 1IeHHOCTH HayYHOW JesTe/IbHOCTU, TOTOBHOCTh OCYIL[eCTB/STh
MIPOEKTHYIO U UCCJIe[JOBaTeNbCKYIO AesiTeTlbHOCTh MHWBUIyalbHO U B TPYIIIIE;



— TOTOBHOCTb UM  CIIOCOOHOCTb K  HerpepblBHOMY 00pa3oBaHUI0 WU
camMo00pa30BaHuI0, K aKTHBHOMY TIOJyUYeHUI0 HOBBIX 3HaHUW 10 OUO/IOTHH B
COOTBETCTBUM C XKU3HEHHBIMU TTOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATDI

MerTamnpeameTHbIe pe3y/bTaThl OCBOEHUs yueOHOro rpeaMera «buomorvsi»
BK/IIOUAIOT: 3HauMMble [yid (OPMHPOBAaHUS MHPOBO33DeHUs 00yuaroIuXcs
MEXIVUCILUATIIMHAPHBIE (MeXXITpeAMeTHbIe) oblljeHayuHble TIOHSTUSI, OTpa’karoIlye
1[e/IOCTHOCTh HAay4yHOM KapTWHbI MHpa U CHelUUKy MeTO/0B TI103HaHUS,
HCTIO/Tb3YeMbBIX B eCTeCTBEHHBbIX HayKax (BeIecTBO, SHeprus, siBjieHue, Mpoiiecc,
CHCTeMa, HayuHbIi (akT, TIPUHIIWI, THIOTEe3a, 3aKOHOMEpPHOCTb, 3aKOH, TeOpwHS,
HCcieJoBaHe, HaOoieHre, U3MepeHe, SKCIIEPUMEHT U JIPYTHX ), YHUBepCabHbIe
yueOHbIe JeicTBUSI (TI03HaBaTe/ibHble, KOMMYHUKATUBHbIE, DeTyJIATHBHBIE),
obecmneurBaroie ¢hopMrpoBaHye (yHKI[MOHATLHOW IPaMOTHOCTH U COLMA/IbHOM
KOMITEeTeHIIUM  OOy4YaroIuxCcs, CIOCOOHOCTb OOyYaroIMXCsS — MCII0/Ib30BaTh
OCBOEHHbIE MeKIUCIUTIJTHHAPHbIE, MUPOBO33peHUeCKre 3HAaHUS U YHHUBepCa/IbHbIe
yueOHbIe ZIeMCTBUS B IT03HABAaTeILHOM M COI[MATbHOM MpaKTHKe.

MertanpeameTHble pe3y/bTaTbl OCBOEHWsI TPOrpaMMbl CpeJHero o0iiero
o0Opa3oBaHUs JO/DKHBI OTPaXKaTh:

OsnajeHnue YHHUBEpPCa/IbHBIMHU y4eO0HbIMH MOo3HaBaTe/IbHBIMH
JeHCTBUSAMMH:

1) 6a30BbIe JIOrHUECKHE AeHCTBUA:

— camoCTosiTe/;ibHO  (DOpMy/IMpOBaTh M aKTyaJW3WpOBaTh  IpoOiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

— WCII0/Ib30BaTh TIPM OCBOEHWM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbIIIIEHHUS
(aHanmu3a, cMHTe3a, CpaBHeHUs], KiaccuduKaiu, 060011ieHrsT), paCKpbIBaTh CMBIC/T
OMoOTMUeCKUX TIOHATHM (BBIENSTh WX XapaKTepHbIe MPHU3HAKW, YCTaHABIMBATh
CBSI3U C IPYTUMU TIOHSITUSIMH );

— oTipefieNisiTh 1ieJd /leATeTbHOCTH, 3a/laBasi TapaMeTpbl U KDUTEPUM HUX
JOCTHKeHHsI, COOTHOCUTD Pe3yJIbTaThl ZesiTe/IbHOCTU C TI0OCTaB/IeHHBIMU 1[e/ISIMU;

— WCTI0/Tb30BaTh OMOJIOTHYeCcKre TIOHATHS [71s1 00BsicHeHHs (haKTOB U sIBJIEHUH
JKUBOW MIPUPO/JbI;

— CTPOUTH JIOTMUECKWe pacCyXAeHWs (MHIyKTHUBHbIE, [eAYKTHBHBIE, IIO
aHAJ/IOTHH), BBISB/ISATH 3aKOHOMEDHOCTH W TPOTHBOPEUHs B PACCMaTPUBAEMbBIX
ABJIEHUSIX, (HOPMYTMPOBATh BBIBOZIBI M 3aK/TFOUEHHS;

— MIPUMEHSITb ~ CXeMHO-MOJieJibHble ~ CpeficTBa  [i/IS  TIpeZCTaB/IeHUs
CYII[eCTBEeHHBIX CBsI3eM M OTHOIIEHUM B M3ydaeMbIX OuUonornueckux obbekrax, a



TakK>Ke TTPOTHMBOPEUU Pa3HOTO PO/Ia, BHISIBJIEHHBIX B Pa3/IMUHBIX MHPOPMALIMOHHBIX
HMCTOUHHKAX;
— pa3pabaThiBaTh TJIaH pellleHus] Tpob/ieMbl ¢ YUETOM aHa/IM3a UMEFOIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;
— BHOCHUTb KOPPEKTHBBI B  [IeATE/IbHOCTh, OLIEHWBaTh COOTBETCTBHE
pe3y/IbTaToB 11e/IsiM, OLIeHMBaTh PUCKH TI0C/IeCTBUMN JiesiTeTbHOCTH;
— KOODJIMHUPOBaTb U  BBIMOJHATL paboTy B  YC/IOBUSX  peanbHOrO,
BUPTYa/IbHOTO Y KOMOMHHUPOBAHHOTO B3aWMO/IeHCTBYS;
— pa3BHBaTh KpeaTUBHOE MBIIIJIEHHe TIPY PellieHNH XXKU3HEeHHBIX MpobieMm.

2) 0a3oBbIe UCC/IeI0BATEILCKHE IeHiCTBHUSA:
— BJIa/IeTh HABBIKAMU YueOHO-MCC/IeZIoBaTe/TbCKOM Y TTPOEKTHOM ZIesITe/TbHOCTH,
HaBbIKaMH  paspelieHusi MpobjeM, CMOCOOHOCTBIO YW TOTOBHOCTBIO K
CaMOCTOSATE/TbHOMY TTOMCKY METOZIOB peIleHHs TTPAKTUUeCKHX 3a/a, PUMEHEHUIO
Pa3/IMYHBIX METO/OB MO3HAHUS;
— WCTIO/Tb30BaTh pa3/MuHble BU/Ibl JleSITe/IbHOCTH IO TI0/Iy4YeHUI0 HOBOTO
3HaHWS, €r0 HWHTepIIpeTaluy, IpeoOpa30BaHUI0 W TMPUMEHEHWI0 B y4eOHBIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3/IaHUM YUeOHBIX M COI[a/IbHBIX TTPOEKTOB,;
— (dhopMHpPOBaTh HAYYHBIM TUI MBILIJIEHUS, B/IaZleTh HAyUHOH TePMHHOJIOTUEH,
K/TFOUeBBIMU TTOHSATUSIMUA U METOZIAMM;
— CTaBUTb U (OPMyIMpOBaTh COOCTBEHHBIE 3a/aud B 0Opa3oBaTeIbHOU
JesITeTbHOCTU U JKU3HEHHBIX CUTYalUsX;
— BBISIBJIATb TIPUUMHHO-C/Ie[ICTBEHHbIE CBS3W W aKTyaJu3UpOBaTh 3ajauy,
BBbIZIBUTATh TUTOTe3Y e€ pellleHus], HAXOZUTh apr'yMEeHTHI /ISl JoKa3aTe/TbCTBa CBOUX
yTBEP>K/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUH PellleHNs;
— aHa/M3MpOBaTh TIOMyueHHble B XOJie PpellleHus 3a/laud pe3yJ/IbTaThbl,
KPUTHUYECKU OI[eHUBAaTh WX /I0CTOBEPHOCTb, MPOrHO3UPOBATh U3MeHeHHe B HOBBIX
YCIIOBUSIX;
— JlaBaTh OI[€HKY HOBBLIM CHUTYALlsIM, OI[eHUBATh IMPHOOPETEHHBIN OITbIT;
— OCYIIeCTB/ISITh IieJIeHalIpaB/IeHHbIM TTIOMCK TepeHoca CpPeJCTB M CriocoboB
JelcTBYs B MpodeCcCHoHaNIbHYIO Cpeay;
- yMeThb TepeHOCUTh 3HaHWsSI B TI03HABaTe/IbHYI0 M IIPAKTUUYECKyI 00acTH
XHU3HeAeAaTe/IbHOCTH,
— yMeTb UHTEeTPHUPOBaTh 3HAHMS U3 Pa3HbIX MIPeJMETHBIX 00/1acTel;
- BBIABUI'dTb HOBBIE€ HW/i€H, TIpea/ldl'daTb OPUTI'MHa/IbHbBIE TTIOAXO0AblI U pEIIeHH A,
CTdBUTH HpO6H€MbI " 3a/ld4M, OOITyCKaroIre a/ibTePHATHBHbBIE DEIlleHNs.

3) pabora c uadopmanueit:

— OpPHEHTUPOBATHCS B Pa3/IMUHBIX UCTOYHUKAX WHGOpMaIuH (TeKCcTe yuebHOTOo
rmocobusi, Hay4YHO-TIOMY/ISIPHOW  JIiTepartype, OHOJIOTUYECKUX C/IOBapsAX U
CTIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHa/IW3HUPOBATh



WHGOPMAI[HIO pPa3/IMUHBIX BUJOB U (POPM TIpe/[CTaBIeHNs], KpUTUUeCKU OlleHHWBaTh
eé JOCTOBEPHOCTh W HETTPOTHBOPEUHBOCTb;
— dhopMyMpoBaTh 3ampoChl U TIPUMEHSTh pa3/IiuHble METO/IbI TTPH TIOUCKe U
orbope Ouosiornuecko WHbOpMaIy, He0OXOJUMOM Zi/isi BBIMTOTHEHUsT yueOHbBIX
3ajay;
— npuobpeTaTh OMBIT HCI0J/Ib30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTWM, COBEPILIeHCTBOBATh Ky/IbTYPY aKTHBHOT'O MCI0/Ib30BaHMsI Pa3/TMUHbIX
TIOVCKOBBIX CHCTEM;
— CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTHMalbHYI0  ¢GOpMy  TIpe/CTaB/IeHUs
buonornueckoit nHdopmalyy (Cxembl, rpaQUKH, AUarpaMMbl, TAOMULIbI, PUCYHKA U
/ipyroe);
— WCII0/Ib30BaTh HAy4HbIN s3bIK B KayecTBe CpeJCTBa Ipu paboTe C
buonornueckoit uWHbOpMalel: TPUMEHSITh XUMUUecKue, (usmueckue WU
MaTeMaTUueCKWe 3HaKM U CHUMBOJIbI, (hopmysbl, abOpeBHaTypy, HOMEHK/IATYPY,
WCTIO/Ib30BaTh W Mpeobpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHWE  CPe/ICTBa
HarJIIHOCTH;
— B/aleTb ~ HaBbIKAMU  pacrlio3HaBaHWsI M 3al[uUThl  WHGOpPMaLUH,
rnHbOpMaI[OHHOM 6e3011aCHOCTH TMUHOCTH.

OBnajeHHe yHUBePCa/IbHBIMA KOMMYHHUKATUBHBIMH JeHCTBHUAMM:

1) obuenue:
— OCYIIIeCTB/IATh KOMMYHHKAI[UH BO BCeX cdhepax KU3HU, aKTHBHO yU4aCTBOBATh
B /IMajiore WM JUCKYCCHM TIO0 CYIIeCTBY 00Cy>kKJaeMOM TeMbl (YMeHHe 3a/laBaTh
BOTIPOCHI, BBICKA3biBaTh CYKAEHUsS OTHOCHTETbHO BBLITIOJTHEHUs TMpejjiaraeMoi
3a[jaui, YUYUTHIBaTb UHTEPEChl U COTJIACOBAHHOCTH TO3WIUN JPYTUX yUaCTHUKOB
[IMaJiora Wiv JUCKYCCUM);
— pacrio3HaBaTh HeBepOa/bHbIE Cpe/CTBA OOIeHHUsI, TTOHWMAaTh 3HaueHHe
COLIMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHS KOH(MIMKTHBIX CHUTYal[WH,
yMeTh CMSIr4aTh KOH(MJIUKTEI U BECTH TIEPETOBOPHI;
— B/IafleTb Pa3/IMUHbBIMU CIIoco0aMU OOIL[eHUsI Y B3aUMOAEUCTBUsI, TTIOHUMATh
HaMepeHHs IPYTUX JIt0/iel, TPOSIB/IATh YBaKUTEIbHOe OTHOIIIeHWe K co0eceTHUKY
1 B KOppeKTHOU (popme hopmMy/IMpOoBaTh CBOU BO3PaKeHHUSI;
— Pa3BEPHYTO W JIOTUYHO W3/1araTh CBOKO TOUKY 3PEHHS C HCIOJb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMecTHasi ieATe/IbHOCTb:
— MMOHUMATh Y WCI0/Ib30BaTh TIPEUMYIIecTBa KOMaHHOW W WHAWBU/Ya/IbHOU
pabOoThI MpU perieHruH OMOoJIOTHUUeCKOoM Mpo0/ieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTD
NIPUMeHeHHs TPYTIOBLIX (POPM B3aUMO/IeHCTBUS TIPY pellleHrH yueOHOM 3aiaum;
— BbIOMpATh TEMaTHKy W METOZbl COBMECTHBIX [JeHCTBUH C YUuéTOM OOIMX
VMHTEpPeCcOB U BO3MOXKHOCTeH KaXk/I0Tro usieHa KOJIJIeKTUBa;



— MpUHUMATh 1[eIi  COBMECTHOW  [ledTe/IbHOCTH, OpraHU30BbIBaTh WU
KOODJAVHUPOBAaTh [TeUCTBUSI MO €€ [NOCTW)KEHUIO: COCTaB/SITh IJIaH [IelCTBUH,
pacripefiesiitb poJid C Y4YETOM MHEHUM YYaCTHUKOB, OOCYKIaTh pe3yJIbTaTbl
COBMeCTHOM paboThl;
— OLIeHMBaThb KayeCcTBO CBOErO BKJaZda M KaXK[Oro yuyaCTHHMKA KOMaH[bl B
o0111uii pe3y/bTar 1o pa3pab0TaHHBIM KPUTEPHSIM;
— rpejJjiaraTh HOBbIe TIPDOEKThI, OLIEHWBaTb WAE€U C TIO3ULIMM HOBU3HBI,
OpPUT'MHAIbHOCTH, TPAKTUYECKOM 3HAYMMOCTH;
— OCYIIeCTB/ISITh TO3UTUBHOE CTpaTerhueckoe TOBe/leHWe B Pa3/IMUHbIX
CUTYAI[USIX, TIPOSIBJIATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUI[HATUBHBIM.
OBJiaieHUe YHHBEPCA/IbHBIMH Pery/JIsITUBHBIMHU /IeMCTBUSMU:
1) camoopranu3anus:
— WCII0/Ib30BaTh OWoMorMuecKre 3HAHUSI [T BbisB/IeHUS MpobieM U MX
pellieHus B )KU3HEHHbIX U yUeOHbIX CUTYyaLUsIX;
— BbIOMpaTh Ha OCHOBe OHOJIOTMUECKWX 3HAHUM IieJIeBble U CMBIC/IOBBIE
YCTaHOBKW B CBOUX [IeHICTBUSIX U TIOCTYIKaX MO OTHOIIIEHUIO K >KHWBOMW MpHUPO/Ie,
CBOEMY 3/I0POBBIO U 3[]J0POBbIO OKPY KarOIIUX;
— CaMOCTOSTE/IbHO OCYILeCTB/ISATh MO3HABATE/bHYIO /1eITe/IbHOCTh, BbISIB/ISATh
1Ipo0/IeMbl, CTaBUTh M (DOPMY/IMPOBaTh COOCTBEHHBIE 3aZlau B 0Opa3oBaTe/IbHOMN
JesiTeTbHOCTU U JKU3HEHHBIX CUTYaLUsIX;
— CaMOCTOSITEJIbHO ~COCTaBJISITh TJIaH  pellleHus TIpoO/ieMbl € YYETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPeATIOUTeHHH;
— JlaBaTh OI[eHKY HOBBLIM CUTYaLIUsIM;
— PacIIMpSTh paMKX yueOHOTo TIpeMeTa Ha OCHOBE JIMUHBIX TIPe/[ITOUTeHHH;
— JleniaTb 0CO3HAHHBIA BLIOOP, apryMeHTHPOBaTh ero, OpaTh OTBETCTBEHHOCTD
3a pelleHue;
— OLIeHHBAaThb TIPUOOPETEHHBIM OITbIT;
— criocobcTBoBaTh ()OPMUPOBAHHIO U TIPOSIBJIEHUIO IIUPOKOW 3PYIULMU B
pasHbIX 00/1aCTAX 3HAHWM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTe/NbHBIA U
KY/JIbTYPHBIN YDOBEHb.
2) CaMOKOHTPO/Ib:
— JlaBaThb OIIeHKY HOBBLIM CUTYal[WsIM, BHOCHUTh KOPPEKTHBBI B [1eATE/IbHOCTD,
OLIeHMBAaTh COOTBETCTBUE Pe3y/IbTaTOB LIe/ISIM;
— B/Ia/leTb HaBbIKAMU TI03HAaBaTe/JbHOM ped/eKCMM KakKk  O0CO3HaHMS
COBepIllaeMbIX [IeICTBUM U MBICUTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBaHHM, WCIOIL30BaTh TPUEMBI pedIeKCUM AJis OL[eHKH CHUTYyalud, BbIOOpa
BEPHOTO pellieHus;
— yMeTh OlleHWBaTh PHUCKM U CBOEBPEMEHHO TPHUHUMATh peIleHuss Mo X
CHWKEHHUIO;



— IIPUHMMAaTh MOTHBbI M apryMeHThl JpDyrUX IIPU aHajau3e pe3y/bTaTOB
JesITeNTbHOCTY;
3) npuHsATHE Cels U PYrux:
— TIpPUHUMATh Cebsl, TTOHMMasi CBOM HeJJOCTaTKU U JOCTOUHCTBA;
— IIPUHUMaTh MOTHBbI M apryMeHThl JpPYrUX IIPpU aHaau3e pe3y/bTaTOB
[esITeJIbHOCTY;
— NIpY3HaBaTh CBOE MPaBo U NPaBo JPYTUX Ha OLIMOKUY;
— pa3BUBaTh CIIOCOOHOCTH TTOHMMAaTh MUP C TIO3ULIMH /IPYTOro UesioBeKa.

INPEAMETHBIE PE3YJ/IbTATHI

[TpeameTHble pe3ynbTaThl OocBoeHUs TporpamMmbl COO 1o Guosoruu Ha
6a30BOM ypOBHe BKJIHOUAIOT crieliduueckue Ajst yaeOHOro npeaMera «brosiors»
HayuyHble 3HaHWs, YMeHHUsI U CrocoObI 1efiCTBUM 10 OCBOEHHIO, UHTepIIpeTaliy 1
npeoOpa30BaHKI0 3HAHWH, BUABI AeATebHOCTU T0 TIOyYeHHI0 HOBOT'O 3HaHUS U
NIPUMEHEHHI0 3HAaHWM B Pa3/IMUHBIX yUeOHBIX CHUTYal[UsX, a TakKKe B peaslbHbIX
JKU3HEHHBIX CUTYyalUsiX, CBsS3aHHBIX C Ouosorveil. B mporpamMme IMpeiMeTHbIe
pe3yJibTaThl TIPe/[CTaB/IeHbI 10 TOZaM 00yUYeHMUs.

[IpenmeTHBIE pe3ynbTaThl OCBOEHMs yueOHoOro rpeamera «buosorus» e 10
K/1acce JOJDKHBI OTPaXKaTh:

— c(OopMHPOBAHHOCTb 3HAHUI O MeCTe U POJIi OMOJIOTHUY B CUCTEMEe HAayUHOTO
3HaHWsI eCTeCTBEHHbIX HayK, B ()ODMUPOBAHUU COBPEMEHHOU eCTeCTBEeHHO-
Hay4yHOM KapTWHbI MUpa U HAyuyHOTO MUPOBO33DEHUs], O BKJaZle POCCUUCKUX U
3apy0e)KHbIX yUEHBIX-OMOMIOTOB B pa3BUTHe OWOJIOTUM, (QYHKI[MOHATBHOM
rPaMOTHOCTH Ue/ioBeKa JjIsl pelleHus )KU3HeHHbIX 3a/iay;

— yMeHHe pacKpbiBaTh COjlep)KaHWe OWOIOTHYeCKMX TEPMUHOB U TIOHSITHM:
JKU3Hb, KJIeTKa, OpraHu3m, MmeTabo/mm3m (0OMeH BelleCTB U MpeBpallieHre SHepruun),
romeocta3 (caMopery/siusi), ypOBHeBas OpraHu3alusi JKUBBIX CHUCTEM,
CaMOBOCIPOM3Be/ieHre (PenpoayKiiysi), Hac/aelCTBeHHOCTb, NU3MEHUYUBOCTb, POCT U
pa3BUTHE;

— yMeHHe W}3/1aratb OHOJOrMuecKue Teopuu (K/IeTOUHas, XPOMOCOMHas,
MyTallMOHHasi, IIeHTpa/JbHas [OrMa MOJIEKY/IIpHOK Owonorun), 3akoHbl (T
Mengens, T. Moprana, H. . BaBuioBa) u yueHust (0 LleHTpax MHOTooOpasus u
TIPOUCXO0XK/IeHUs Ky/IbTYpHBIX pacteHuit H. V. BaBuioBa), oripefiesisiTh T'PaHULIbI KX
TIPUMEHUMOCTHU K >XKUBBIM CUCTEMaMm;

— yMeHUe B/iaZieTb MeTOZaMU Hay4yHOT o TI03HaHusi B Onosiorun: Hab/itojeHre 1
OTMCaHue >KUBBIX CUCTEM, MPOLIECCOB M SIBJIEHWM, OpraHu3alysi U TpOBeJeHue
O10J/IOTMYeCKOT0 FKCIIePUMEHTA, BhIZIBI)KEHHE TUTIOTe3bl, BhISIBIIEHHE 3aBUCHUMOCTH
MeXAy WCCleyeMbIMA BeMUYMHAMH, OOBSICHEHWEe TI0/lyueHHBbIX pe3y/bTaToB,



WCTI0/Tb30BaHHBIX HAYUYHBIX TTOHATUM, TEOPUM U 3aKOHOB, YMEHHE [le/laTh BLIBO/IBI
Ha OCHOBAHWH ITOTyYeHHBIX Pe3y/IbTaToB;
— yMeHUe BbI/Ie/ISITh CYIleCTBeHHbIe TTPU3HAKK BUPYCOB, KJI€TOK ITPOKAPHOT U
9YKApHOT, OJHOK/JETOUHBIX W MHOTOK/IETOUHBIX OpraHW3MOB, OCOOEHHOCTH
mpoljeccoB: oOMeHa BellleCTB W TIpeBpallleHUs] SHepruu B KieTKe, (DOTOCHHTeE3a,
MJIaCTUYECKOTO M JHepreTuueckoro obMeHa, XeMOCHMHTe3a, MMTO3a, Mel03a,
OTLJIOJIOTBOPEHUS], Pa3MHOXKEHHUsl, HWHAWBUAYaJbHOTO DAa3BUTHSI  OpraHu3Ma
(oHTOTEHE3);
— yMeHUe TIPUMEHSITh ToTyYeHHble 3HaHUs /i1 00BbsICHeHUs] OGMOI0ruuyecKux
TIPOLIeCCOB U SIBJIEHUM, [/ TIPUHSTUS MPAaKTUUeCKUX pellleHHuld B MOBCeAHEeBHOU
JKU3HU C 1iesibl0  obecrieueHus 6e30MacHOCTH CBOEro 370pPOBbsi U 3/I0POBbS
OKPY>KaIoIIUX JTtofieid, COB/r0jeHrsT HOpM T'PaMOTHOT'O TTI0Be/IeHUs B OKPY Karolljei
TIPUPOJTHOM Cpejie, TIOHUMaHHE HeOOXOAWMOCTH WCIIO/Ib30BaHUsI TOCTH>KEHUM
coBpeMeHHOW  Ouosiornd W OWOTeXHONOTMM [  paldOHa/IbHOTO
TIPUPO/IOTIOTH30BaHUS;
— yMeHUe pelllaTb 3JieMeHTapHble TeHeTHUeCKWe 3alaud Ha MOHO- U
AUTUOpUIHOe CKpellliBaHue, Cliell/IeHHOe Hac/ae/loBaHHWe, COCTaBJsAITb CXEeMbI
MOHOTHOPHIHOTO CKpeIMBaHUS IJisi TIpe/iCKa3aHusl Hac/ie[JOBaHUs TIPHU3HAKOB Y
OpraHH3MOB;
— yMeHHe BBIMOJHATL TabopaTopHble W TIPaKTHUYeCKWe paboThbl, COO/MOAATH
TpaBu/ia Mpy paboTe ¢ yueOHBIM U 1a00pPaTOPHLIM 000PYZOBAaHHUEM;
— yMeHWe KPUTUUeCKHd Ol[eHWBaTh W WHTEPNpPeTHpOBaTh HWH(OPMALHIO
OUOMOTMUeCKOTO COZlep>KaHWs, BK/IIOUAIOIYyI0 TICeBJOHayYHble 3HAaHUS U3
Pa3MUHBIX UCTOUHUKOB (Cpe/iCTBa MacCOBOM WHGMOpPMAI[MH, HayUHO-TIOMy IsIpHbIe
MaTepuasbl), 3THUYECKHE aCIeKTbl COBPEMEHHBIX WCC/e0oBaHUN B OHoIOTHy,
MeJULHe, OMOTeXHOIOTHH;
— yMeHWe CO3/laBaTb COOCTBeHHbie THMCbMEeHHble M YCTHbIe COOOIIeHus,
00600111ast 610/TIOrMUecKy0 MHGOPMAIIMI0 M3 HECKOIbKUX HUCTOYHHUKOB, T'PAaMOTHO
MCTI0/Tb30BaTh TIOHATHUWHBIN armapat OMOoIorvH.

[TpemMeTHBIE pe3y/bTaThl OCBOEHHUSI yuebHOro mpeamera «buosorus» 6 11
K/1acce J10JDKHBI OTPaXkaTh:
— chOopMHPOBAHHOCTh 3HAHUH O MecTe U POy OMOJIOTHH B CUCTeMe HayuHOTO
3HaHHS eCTeCTBeHHbIX HayK, B (DODMUPOBAHMM COBPEMEHHOUW eCTeCTBEeHHO-
HayYHOW KapTWHBI MHPA W HAyYHOT'O MUPOBO33DeHUs], O BK/aJle POCCHUUCKUX U
3apy0OeXHbIX YyuéHBIX-OMOMOTOB B pa3BuTHe OWosoruM, (GyHKI[MOHATBHON
I'PaMOTHOCTH uejioBeKa [i/Isl peIlieHyst JKU3HEeHHbBIX 3a7iau;
— yMeHHe pacKpbIBaTh COZiepKaHHe OMOIOrMUeCKUX TEPMHUHOB U TTIOHSTUIN: BU/I,
TOMY/ISILUSI, TeHO(OH[, SBOJIOLUS, ABIKYIHEe CHIbl ((paKTOPhI) 3BOJIIOLINY,
NpYCroco0/IeHHOCTh OPraHM3MOB, BH000pa3oBaHUe, SKoJioruueckre (akTophl,



9KOCUCTeMA, TIPOAYLIEHTbI, KOHCYMEHTBbI, peAyLeHThbl, I1Ield  IUTaHus,
9K0JIOTHYeCKasi TMpaMu/ia, 6ruoreoiieHo3, buocdepa;

— yMeHHe u3jaraTb OuWonorhyeckre Teopuu (3BOMIOLMOHHAs Teopus Y.
IlapBUHa, CHHTeTWYEeCKasi TeOpHUs SBOMIOIMM), 3aKOHbI U 3aKOHOMEpPHOCTH
(3apoppiiieBoro cxogctsa K. M. bapa, yepesoBaHusi T/IaBHbIX HarpaB/ieHUNd U
nyTted sBomonuu A. H. CeBepijoBa, yuenusst o 6uochepe B. . BepHajackoro),
OTIpe/ie/iIiTh TPAHUI]bl X TIPUMEHUMOCTH K >KUBBIM CHUCTEMaM;

— yMeHUe BJlaZieTb MeTO/laM{ HayuyHOT0 IT03HaHusI B OMo/Iorun: HabrozieHre 1
OTMMCaHWe >KUBBIX CHCTeM, TIPOI[eCCOB W sIBJIEHWH, OpraHW3allis W TPOBe/leHHe
610I0rMUeCcKOro SKCriepuMeHTa, BbIIBU)KEHHE TUIoTe3bl, BhIsIB/IeHUe 3aBUCUMOCTH
MeXAy WCCIeAyeMbIMU BeJMUMHAMU, OOBsICHEHWe TI0/IyUeHHBbIX pe3y/bTaToB,
WCTI0/Tb30BaHHBIX HAYYHBIX TOHSITUM, TEOPUM U 3aKOHOB, YMeHHe Jle/laTb BbIBO/IbI
Ha OCHOBAHWH ITO/TyYeHHBIX Pe3y/IbTaToB,;

— yMeHHe BBbIIEJIIT CYII[eCTBEeHHbIe TIPU3HAKW CTPOEHUs OMOJIOrHYecKuX
00BEKTOB: BWJOB, TOMYJISALUMA, IIPOAYLIEHTOB, KOHCYMEHTOB, PpeJyILIeHTOB,
OUOreo1[eHO30B U  JKOCHUCTEM, OCOOEHHOCTH TIPOLIeCCOB: HAaC/e/ICTBEHHOU
M3MEHUMBOCTH, eCTeCTBeHHOTro oTbopa, BH000pa30BaHus, TPHCIIOCOO0IEHHOCTH
OpPraHMU3MOB, [IeHCTBHSI SKOJOTMUeCKUX (HDaKTOPOB Ha OpraHM3Mbl, IlepeHoca
BEIIIeCTB U TIOTOKA SHEPTUM B JKOCHCTEMaxX, aHTPOMOTeHHBIX H3MeHeHU! B
9KOCHUCTeMax CBOell MeCTHOCTH, KPYrOBOpDOTa BeleCTB U OMOreoXMMUUeCKHUX
I[UKJ/IOB B Orocdepe;

— yMeHUe TIPUMEHSTh MOoyueHHbIe 3HAHUS it O0BsICHEHUS] OMO0rHYeCcKux
TPOLIECCOB W SIBJIEHUM, /151 TIPUHATHS NPAaKTUYECKUX pellleHWd B MOBCEJIHEBHOU
JKU3HU C 1jesiblo  obecrieueHWst 0e301acHOCTH CBOETO 3/I0POBbS U 3[[0POBbSI
OKPY’KaroIUX JTt0/iel, co0/I0ieHrsi HOPM I'PaMOTHOTO TOBeZIeHHsI B OKpY Karoliei
TIPUPOJTHOM Cpefie, TIOHUMaHWe HeOoOXOJUMOCTU WCTIOb30BaHUS [TOCTVKeHUHN
COBpeMeHHOU OMOJIOTHH [I/Is1 paliOHA/TLHOTO MPUPOZ0TI0/Ib30BaHKS;

— yMeHHe pellaTh 3/ieMeHTapHble OMOIOTHYeCcKUe 3aJjaui, COCTaB/ISITh CXeMbI
TepeHoCca BeIecTB U SHEPTUH B 9KOCHCTeMax (LIeTy TTUTaHMs);

— yMeHHe BBITIONIHATh J1abopaTOpHble W TpakTUUeckKue paboThbl, COOMOAATh
TpaBuW/Ia 1pu paboTe ¢ yueOHBIM U 1ab0paTOPHLIM 000pPYyA0BaHUEM;

— yMeHWe KPUTUUeCKHd Ol[eHWBaTh W WHTEPNpPeTHpOBaTh HWH(OPMALHIO
OUOMOTMUeCKOTO COZlep)KaHWs, BK/IIOUAIOIyI0 TICeBJOHAay4Hble 3HAHUS U3
Pa3MUHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOW WHGMOpPMAIMY, HayYHO-TIOMy IsIpHbIE
MaTepHuasbl),  paccMaTpuBaTh  ryiobasbHbIe  9KOJOTUYeCKHe  MpoOsieMbl
COBpEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIIEHUIO K HUM COOCTBEHHYIO TTO3HI[HIO;

— yMeHHe CO03/laBaTb COOCTBeHHbIE ITMCbMEHHBIE W YCTHbIE COOOIIeHHs,
0000111as1 610/IOrMYeCKy0 WH(POPMAIHI0 U3 HECKOJbKUX MCTOUHHUKOB, TPAMOTHO
HCTI0JTb30BaTh TIOHATHUWHBIN armapat OMOIorvH.



TEMATHUYECKOE INTAHUPOBAHUE

10 K/TACC

Ko/snyecTBO UacoB

JJ/IeKTPOHHbIE

Ne HavMeHoBaHMe pa3/ie/ioB U
/i TeM MporpamMMBb! Beero KourponbHele IIpakTuueckue (udposbie)
padoThI padoThI o0pa3oBaTe/bHbIe
pecypchbl
bubmoreka LIOK
1 buonorust Kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
7 JKuiBble CUCTeMBI U UX 1 bubmioTeka LIOK
OopraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUeCKHUU COCTaB U 8 1 bubmoreka LIOK
CTPOeHMe KJIeTKH https://m.edsoo.ru/7f41c292
bubmioTeka IIOK
4 7KH3He/IesTe/IEHOCTh KIeTKH 6 https://m.edsoo.ru/7f41c292
5) ii;]ﬁléz);;:;:;;e pasBurue 5 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnenctBeHHOCTD U 8 15 bubmoreka LIOK
M3MEHUYMBOCTh OPraHU3MOB ) https://m.edsoo.ru/7f41c292
v Cesiek1jusi OpraHvu3MoB. 3 Bubsmoreka LIOK
OCHOBBI OMOTEXHOJ/IOTUU https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB T1O 34 0 4

[TPOI'PAMME




11 K/TACC

KosnuecTrBo yacos JJIeKTPOHHbIE
. HaumeHoBaHue pa3jenioB (yudposBbie)
Ne i/n U TeM NPorpamMmMbl Bcero KOﬁl—lTpOJIbele HpﬁaKanECK“e o0pa3oBaTe/IbHbIE
paboThI paboThbI pecypc
bubmioreka [IOK
1 IBOMOIMOHHAS Groorns I 1 https://m.edsoo.ru/7f41cc74
7 Bo3HUMKHOBeHUE U pa3BUTUE 9 0.5 bubmmoreka LIOK
>KM3HU Ha 3emjie ) https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl ¥ OKpYy>KatroLas 5 1 bubmioreka [IOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobiiectBa u 9 bubmmoreka LIOK
5KO0JIOTMUeCKHe CUCTEMbI https://m.edsoo.ru/7f41cc74
bubmiorteka [IOK
> Pe3epsHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB 34 0 25

I10O I[TPOI'PAMME




KAJIEHJAPHO-TEMATNYECKOE IVIAHUPOBAHUE

10 K/TACC

Ko/nuecTBO uacoB

O/IeKTPOHHbIE IU(pOBbIe

Ne Hara
Tema ypoka KonTponbHbie IIpakTuueckue oOpa3oBare/ibHbIE
n/n Bcero U3y4YeHUs
padoThI padoThI pecypchbl
buosnorus B cucteme Bubmiorexa LIOK
1 HAVK 1 https://m.edso0.1ru/863e6122
y https://m.edsoo.ru/863e632a
MeTo/ibI IT03HaHUS
JKVBOM TIPUPO/BI.
[IpakTrueckas
2 E;?cf:nlziolBaHHe 1 0.5 Brbmorexa [OK
) https://m.edso0.ru/863e6122
pa3/IMuHbIX METO/IOB
TIpY M3yUeHUU
OMOIOTHUeCKUX
00BeKTOB»
3 f;gfeﬁzqiciﬂeecm 1 Bubmiorexa HOK
» Pony https://m.edsoo.ru/863e6564
1 UX U3yueHue
, | Dmmecoticocras| BuSmiorexa LIOK
A https://m.edsoo.ru/863e674e
MUHepabHbIe COMU
5 benku. CoctaB u 1 bubmioTeka [IOK

CTpoeHHe OeKoB

https://m.edsoo.ru/863e6b72




depmeHTbl —
buonoruueckrie
KaTa/n3aTophl.
JTaboparopHas
pabora Ne 1
«/3yueHue
KaTaJIMTUYeCKOU
aKTUBHOCTHU
dhepmeHTOB (Ha
ripuMepe aMu/iasbl
WJIA KaTasiasbl)»

0.5

bubmoreka LIOK
https://m.edsoo.ru/863e6b72

Yrneogpl. JIvrinasl

HykenHoBbie
KUC/IO0Tbl. ATD

bubmioTeka LIOK
https://m.edsoo.ru/863e6870

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

Victopusi U MeTO/bI
V3yUeHUs! KJIeTKHU.
KnertouHas Teopus

bubmoreka LIOK
https://m.edsoo0.ru/863e6e88

10

11

Krnetka kak
LIe/I0CTHAs! JKUBast
cucTeMa

Ctpoenue
5yYKapUOTUYECKOU
KJIETKH.
JTaboparopHas
pabora Ne 2
«/3yueHue
CTPOEHMUSsI KJIETOK
pacTeHuH,

0.5

bubmioTeka IIOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢




JKUBOTHBIX, TPU0O0B
1 OaKTepuii Mo/
MHKDPOCKOTIOM Ha
TOTOBBIX
MUKpOTIperiapaTax u
WX OTIMCAHUEe»

12 OO6meH BelIecTB UM bubmoreka LIOK
MeTabo/IU3M https://m.edsoo.ru/863e766c¢

13 doTOCUHTE3S. bubmioTeka LIOK
XeMOCHHTe3 https://m.edsoo.ru/863e7c98

14 OHepreTuueCcKUu bubmoreka LIOK
0OMeH https://m.edsoo.ru/863e7aae
JKY3HeHHbIN L[TUK
K/1eTKu. [leneHue
KJ1eTKA. MUTO3.

JlabopaTopHast

15 pabora Ne 3 0.5 bubmioreka LIOK
«HabOmonenue ) https://m.edsoo.ru/863e7dc4
MUTO3a B K/IeTKax
KOHYHMKA KOopellKa
JTyKa Ha TOTOBBIX
MHUKpOIIperapaTax»

BbuocuHTe3 Oeska.

16 Peakijus bubmoreka LIOK
MaTpUYHOI0 https://m.edsoo.ru/863e796e
CUHTe3a

17 Tpancianusa — bubmioTeka IIOK

ounocuHTe3 Oeska

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




HekneTouHnlie

bubmioTeka [IOK

18 (opmb1 Ku3HM — https://m.eds00.ru/863e7540
BUPYCBI
®opMbI bubmoreka LIOK
19 pa3MHOXKeHUsI https://m.edsoo.ru/863e81b6
OpraHW3MOB https://m.edsoo.ru/863e831e
. Bbubsmoreka LIOK
20 Meidos https://m.edsoo.ru/863e7f4a
OO6pa3oBanHue
pa3BUTHE TI0JIOBBIX
K/IeTOK.
OrnnojoTBOpeHke.
71 JTaboparopHas 0.5 bubmioTeka LIOK
pabota Ne 4 ) https://m.edso00.ru/863e81b6
«/3yueHue
CTPOEHHUSI TTOJI0BBIX
K/IETOK Ha TOTOBBIX
MHUKpOIIperiapaTax»
29 gl;iﬂiﬁﬂyaanoe bubmoreka LIOK
https://m.edsoo0.ru/863e8436
OpraHM3MOB
33 omcrepcrsemmoc buGmiotera LIOK
https://m.edsoo.ru/863e86f2
Y U3MEeHUMBOCTHU
3aKOHOMEepHOCTH Bu6miotexa LIOK
24 HacJieJ0BaHUA

TIPU3HAKOB.

https://m.edsoo0.ru/863e8878




25

MoHorubpuHoe
CKpellliBaHue
OurubpuaHoe
CKpellliBaHuUe.
3aKOH
HEe3aBUCUMOT'0
Hacsie/JoBaHUsI
TIPU3HAKOB

bubmoreka LIOK
https://m.edsoo.ru/863e89a4

26

27

28

CueruieHHOe
Hacse/joBaHue
TIPU3HAKOB.
JlabopaTopHast
pabora Ne 5
«3yueHue
pe3y/IbTaToB
MOHOTHOPHIHOTO U
TUTHOPHIHOTO
CKpeIlUBaHus y
Zpo30(usibl Ha
T'OTOBBIX
MUKpOTpernaparax»

['eneTuKa mnona.
HacnenoBanue
TPU3HAKOB,
CLIeTIJIEHHBIX C
10JI0M

MN3MeHuUnBOCTb.

HenacnencreeHHas
W3MEHUUBOCTb.

0.5

0.5

bubmioTeka LIOK
https://m.edsoo.ru/863e8c60

bubmioTeka IIOK
https://m.edsoo.ru/863e8c60

bubmioTeka IIOK
https://m.edsoo.ru/863e8efe




JlabopaTopHast
pabora Ne 6.
N3yyenue

Mo bUKALIMOHHON
W3MEeHUHBOCTH,
MOCTPOEHUe
BapHaI[MOHHOTO
psifia u
BapuaLlMOHHOMU
KPUBOW»

29

HacnencrBeHHast
V3MEeHUUBOCTb.
JTaboparopHas
pabota Ne 7.
«AHanu3 MyTtauuu y
Zpo30(UsIbl Ha
TOTOBBIX
MHUKpOIpernaparax»

0.5

bubmioTeka LIOK
https://m.edsoo.ru/863e8efe

30

31

32

['eneTuKa uemoBeka

Pe3sepBHBIN ypOK.
O06006111eHIE TIO
Teme
«Hac/ieqcTBeHHOCTD
Y U3MEHUYMBOCTh
OpraHu3MOB»

Cesek1jys KaK Hayka
Y TIPOLieCC

bubmioTeka 1IOK
https://m.edsoo.ru/863e8d78

bubmoreka LIOK
https://m.edsoo.ru/863e9214




MeTtoabl 1

13 JIOCTYDKEHUST 1 bubmoreka LIOK
cesleK1[M1 pPacTeHU https://m.edsoo.ru/863e9214
1 JKUBOTHBIX
34 Ef;;f;:ommﬂ ra 1 bubmioTeka LIOK
https://m.edso0.ru/863e9336
TIPOM3BO/ICTBA
OBIIEE KOJIMYECTBO
YACOBIIO 34

[TPOT'PAMME




11 K/TACC

Ko/snyecTBO UacoB

O/1IeKTPOHHbIE U(POBbIe

Ne Jara
w/n Tema ypoka Beero Kourposibubie IIpakTHueckue W3yueHust o0pa3soBare/IbHbIE
padoThI paboTHhI pecypchbl

3223;?22 1 1 bubmoreka LIOK
https://m.edsoo.ru/863ea20e

W3yueHust

rempan e | uGmorra LOK
https://m.edsoo0.ru/863e9570

9BOJIIOITUH

MuUKpO3BOTIOLIUSA 1 Bubmorexa LIOK
https://m.edsoo.ru/863e9cle

[Tomyanusa Kak

371eMeHTapHast

eZIMHUIIA BUIA U

3BOJIIOLIMU.

JTaboparopHas 1 0.5 bubmioTeka IIOK

pabota Ne 1 ) https://m.edso0.ru/863e99c6

«CpaBHeHHe BUZIOB

1o

Mopdho0riuecKoMy

KPUTEPULO»

JBrKy1e CUibl

(3/1eMeHTapHbIe 1 bubmioTeka IIOK

(hakTophbI) https://m.edsoo.ru/863e9da4

3BOJIOLIUU




EcTtecTBeHHbIN
otbop U ero (GopmeI

PesynbTathl
9BOJIFOLIUU:
TIPUCTIOCOOIEHHOCTD
OpraHuU3MOB U
BUj000pa3oBaHue.
JlabopaTopHast
pabora Ne 2
«Ornrcanue
nipyucrocob1eHHOCTH
OopraHusma u eé
OTHOCHTEJIbHOTO
XapakTepa»
HarpaBnenus u
yTH
MaKpO3BO/TIOL[UH
HeobGpatuMocCThb
9BOJIIOLIAA

0.5

bubmoreka LIOK
https://m.edsoo.ru/863e9ed0

bubmoreka LIOK
https://m.edsoo.ru/863e9fde

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

10

11

VcTopus )KU3HU Ha
3eMiie U METO/IbI eé
H3y4eHus
['urioressl
TIPOUCXOXK/eHUS
JKU3HU Ha 3emJie

bubmioTeka IIOK
https://m.edsoo.ru/863ea5a6

12

Pa3BuTHe >KU3HU Ha
3emJie I10 3paM U
rnepuoam

bubmioTeka [IOK
https://m.edsoo.ru/863eabbe




13

OcHOBHBIe 3Tanel
9BOJIIOL[UU
pacTUTEIbHOTO U
JKUBOTHOI'O MUpa.
[IpakTrueckas
pabora Ne 1
«/3yueHue
HCKOIIaeMbIX
OCTaTKOB paCTeHUH
Y JKUBOTHBIX B
KOJUIEKLIUSIX»

0.5

bubmoreka LIOK
https://m.edsoo.ru/863ea8bc

14

15

16

CoBpeMeHHast
cucTtema
OpraHuuecKoro
MHUpa

OBOJIIOLMS Ye/IOBeKa
(aHTpOIMIOreHe3)

JBrKy1e CUibl

(dbakTOphI)
aHTpoTIoreHe3a

bubmioTeka LIOK
https://m.edsoo.ru/863ea48e

bubmoreka LIOK
https://m.edsoo.ru/863eac2c

bubmioTeka [IOK
https://m.edsoo.ru/863ead44

17

18

OcHoBHbIE CTaAUU
9BOJIFOLIUU YesiIoBeKa

YemoBeueckre pachl
Y TIPUPOJHbIE
ajlanTalLy yejaoBeKa

bubmioTeka IIOK
https://m.edsoo.ru/863eaea?

19

Pe3epBHbI ypOK.
O0o00611eHue 110 TeMe
«BO3HUKHOBeHUe U




20

pa3BUTHE XKU3HU Ha
3emiie»

OKO0JIOr'Msl KaK HayKa

21

22

Cpeabl 00uTaHUS U
9K0JIOTUUeCKue
(hakTOopkI

AbuoTtryeckue
(hakTOpBHI.
JlabopaTopHast
paboTta Ne 3.
«Mopdosioruueckue
0COOEHHOCTH
pacTeHUM U3 pa3HbIX
MeCT OOHUTaHUSI».
JTaboparopHas
paboTta Ne 4.
«BusiHMe cBeTa Ha
POCT W pa3BUTHE
yepeHKOB KoJieyca»

0.5

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

bubmoreka LIOK
https://m.edsoo.ru/863eb10e

23

24

buotuueckue
(akTOpHI

OKOJIOrThUecKue
XapaKTepUCTUKU
TIOIYJISILIU Y.
[IpakTrueckas
pabora Ne 2
«ITogcuér
TVIOTHOCTHU

0.5

bubmioTeka IIOK
https://m.edsoo.ru/863eb348




25

TIONY/ISILMNA pa3HbIX
BU/IOB paCTeHUI»

Coob1ectBa
OpPraHU3MOB —
OuorieHo3

bubmioTeka LIOK
https://m.edsoo.ru/863eb46a

26

27

28

JKOJIOTU4ecKue
CHUCTEeMbI
(3KOCHCTEMBI)

OCHOBHBIE
T0Ka3aTenun
3KOCHCTEMBI.
ODKOJIOTUUeCcKre
MAPaMU/IbI.
CBoiicTBa
3KOCHCTEM.
Cykueccust
[IpupopaHbIe
3KOCHCTEeMbI

bubmoreka LIOK
https://m.edsoo.ru/863eb46a

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

29

AHTpOHOFEHHBIe
9KOCHUCTEMBI

30

31

buocdepa —
ryio0a/ibHas
3KOCHCTeMa 3eMJi1

3aKOHOMEpPHOCTH
CyILleCTBOBaHUS
buocdepbl

bubmioreka LIOK
https://m.edsoo.ru/863ebb5e

bubmioTeka IIOK
https://m.edsoo.ru/863ebd16

32

YesioBeuecTBO B
orocdepe 3emmu




Cocy1ujecTtBoBaHue

33 TIPUPOABI U 1
ye/ioBeYeCTBa
Pe3epBHbI ypOK.
O600111eHIE TEMBI

34 «CoobiiecTBa u 1
3KOJIOTUYecKre
CUCTEMBI»

bubmioTeka [IOK
https://m.edsoo.ru/863ebale

OBLIEE KO/IMYECTBO
YACOB IIO 34
I[TPOI'PAMME

2.5

[py TyTaHUPOBaHUU COJiepyKaHUsl yPOKa YUUTe/lb YUUThIBaeT (e/iepaibHbli KajieHAapHbIH I/1aH BOCTIUTATe/IbHOM PabOThI
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