MUWHNCTEPCTBO MTPOCBEIEHM ST POCCUNCKON ®EAEPALIIN

MunuctepcTBo 00111ero U npodeccuonaibHoro oopazoBanus PoctoBckoit
oOnactu
VYnpasnenue o6pazoBanusi PocroBa-na-/[ony
MAQOY «JInneiut Ne 11»

«Paccmompeno» «Coznacosano» «Ymeeporcoeno»
Ha 3acenanuu MO Ha 3acenanu HMC | Tupekrop MAOY «JIunei Nel 1»
[IpoTtokon Ne 1 [Iportokoi Ne 1 [Toraryesa B.O.
ot 21.08.2023 ot 23.08.2023 [Tpuka3 Ne 521 ot 31.08.2023
[Tpencenarens MO [Tpencenarens HMC
[Iynnenosa O.1O. Maiidopona T.A.
PABOYAS ITPOTPAMMA
(ID 2725919)
BUOJIOT'UA
(npeomem)

Yuurtean: Paonena A.U.
Kaacc: 10b

KoanuecTBo 4acoB, 3a KoTOpoe peanusyercs padboyast nporpamma: 102

3aroa 1 2 yeTBepTh | 3 YeTBEpTH | 4 YETBEPTH Bcero
4eTBEPTh

Bcero

KonTposbHbie
paboTHI

[IpakTrnueckue
paboTHI

JlabopaTopHbie
paboThI

PoctoB-Ha-/{ony
2023 — 2024 y4eOHblii roj




MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yueGHoMy npenmety "buonorus” (nanee - OM0OI0THs) HA YPOBHE CPETHETO
obmiero obpaszoBanusi pazpadborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O06 o6pazoBanuu B Poccuiickoii ®deneparun», ®I'OC COO, Konuenuuu mpernogaBaHUs
yueOHOro npeamera «bronorus» u OCHOBHBIX MOJIOKEHUH (enepanbHON pabouel mporpaMMbl
BOCTIMTAHUS.

VYueOnniii npeamer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xmaccer)
ABIISICTCA OJHUM M3 KOMIIOHEHTOB IpPEIMETHOW 00nacTh «EcTecTBEeHHO-HAYUYHBIE MPEIMETHI».
Cornacno mnonoxenusim PI'OC COO mnpodunbHble ydyeOHBIE NpPEAMETHI, H3ydaeMmble Ha
yriyOJIEHHOM YPOBHE, SIBIISIOTCS CIIOCOOOM auddepeHianuu o0y4YeHus Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHMs M MPHU3BAHBI 00ECTIEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpeIHUM OOIINMM, CpeaHUM NPOo(ECCHOHATBLHBIM M BBHICIIMM OOpa3oBaHHEM. B To ke Bpems
KaX/IbI M3 3TUX Y4eOHBIX TIPEMETOB JOJDKEH ObITh OPHEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATENLHBIX U PAa3BUBAIOIIMX 33/1a4, CBS3aHHBIX C MpOodOpUEHTAIHEH
oOydaromuxcs ¥ CTHUMYJIHpPOBAaHHMEM HHTepeca K KOHKPETHON o00JacTu Hay4HOrO 3HaHWS,
CBSI3aHHOTO C OuWoJIoTHeH, MEIUIMHOW, SKOJOTHEW, TMCUXOJOTHEW, CIHOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma o yue6HOMY mipeamery "buosorus” naér mpencraBieHHE O METU U 33aJad9ax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriryOJEHHOM ypOBHE, ONIPEIENsIET 00s13aTEIbHOE
(VHBapuaHTHOE) TMpPEAMETHOE COJAEpKaHHE, ero CTPYKTypUpOBaHHME IO pas3iesiaM M Temawm,
pacnpeziesieHne 1o KjiaccaM, peKOMEHAyeT MOCIe10BaTeIbHOCTh U3yUeHUsl yueOHOro MaTepuana
C y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTMKHA Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMmme mo Ouonoruu peaan3oBaH MPUHIIHIT
MIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOrMH Ha YypOBHE OCHOBHOTO 0O0mIIero obOpa3oBaHus,
Omaromaps 4eMy IpPOCMAaTpPUBAETCs  HAMpPABICHHOCTb HA  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWW, OPHUEHTUPOBAHHBIX Ha (HOPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTHUYECKOIO MBIIUICHUS, MPEJCTABIECHUH O 30pOBOM oOpa3e >KHM3HH, Ha
BOCITUTaHHWE OEPEKHOTO OTHOIICHHS K OKpYyXalolled NpUpoaHod cpeme. B mporpamme mo
OMOJNIOTMM TaKXe MOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buonorus» B peanuszanuu
tpeboBanuit ®PI'OC COO k MmiIaHUPyeMbIM JUYHOCTHBIM, METAlpeAMETHBIM M HpPeAMETHBIM
pesynbrataM oOydeHHs U B (OPMHUPOBAHHWU OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIBHOMN
JEeSITeNLHOCTH OOYYaIoNMXCsS 0 OCBOSHHUIO COACpXaHHs OMOJOTHYEeCKOro OOpa3oBaHHsS Ha
YpOBHE CpeHero 001ero oopazoBaHusl.

VY4eOusblii npeamer «buonorus» Ha ypoBHE cpeiHero oouiero oOpa3zoBaHHs 3aBepIIacT
Ouonornueckoe 00pa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HA pACIIUpEHHUE U yIiayOJieHue 3HaHUH
o0ydJarommxcsi O KUBOW TMPHUPOJIE, OCHOBAX MOJICKYJSIPHONH M KJIETOYHOH OHOJIOTHH,
SMOpHUOJIOTUN U OHOJOTHM Pa3BUTHS, T€HETHKH, CENEKLUUH, OMOTEXHOJOTHH, SBOJIIOIMOHHOTO
yUEHUS U KOJIOTUH.

Nzyyenne yuebHOro npeamera «buonorus» Ha yriayOlIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K TOCIEAYIOUIeMy MOJIYYEeHUIO0 OHOJIOTHYecKoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHWM, MOJIYYEHHBIX MpPH H3yYEHUU OO0yYarolMMHCA
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKHUX pa3/ielioB OMOJOTMM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanmsi, B 10—11 kimaccax 3Ty 3HaHUS MOTYYalOT pa3BUTHE. Tak, pacCIIMPEHbI U yTITyOJIeHbI
OMOJIOrMYecKre 3HAHUS O PACTeHMSIX, JKUBOTHBIX, I'pubax, OakTepusix, OpraHu3Me 4eJOBeKa,
OOIIMX 3aKOHOMEPHOCTSIX JKU3HHU, JOIMOJIHUTENBHO BKIIOUEHBl OHONOTUYECKUE CBEACHUS



MPUKJIATHOTO U MOMCKOBOTO XapakTepa, KOTOPhIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS
nocjenyromero Beidopa npodeccun. Bo3MokHa Takke MHTErpamusi OMOJIOTHIECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, MTOJTYICHHBIMHI 00yUYaIOIUMUCS TIPH U3yUYeHUHU (HU3HKH, XUMUH,
reorpaduy 1 MaTEMATHUKH.

Crpykrypa mnporpaMMmbl 1o ydeOHOMYy mpeamery "buomorusa" oTpakaeT CHUCTEMHO-
YPOBHEBBIM U HBONIOIMMOHHBIA MOAXOMbl K HM3yueHHIO Ouonoruu. COrliacHO UM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pHBIE JIJIS )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3alui,
SBOJIIOIMHM OPraHMYECKOro Mupa Ha 3emile, COXpaHeHHs OMOJOTHYECKOro pazHooOpasus
wranetel. Tak, B 10 kimacce u3ydaroTcs OCHOBBI MOJEKYJISIPHOM M KIETOYHOW OHOIIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU Pa3BUTHSI, TCHETUKHN U CEJICKIIMH, OMOTEXHOJIOTHH U CUHTETUICCKOM
OMOJIOTHH, aKTYaIM3HPYIOTCS 3HAHHS OOydarommxcst Mo OOTaHWKe, 300J0TMH, AHATOMUH,
¢dbusmonorun venoBeka. B 11 kimacce u3ydaroTCsl SBOJIOIMOHHOE YYEHHE, OCHOBBI DKOJIOTHU H
ydeHue o ouocdepe.

VYueOuwiii mnpeamer «buonorus» npu3BaH OOECHEUUTH OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTHUECKUX TEOpUH M 3aKOHOB, HJAEH, MNPUHIMIIOB M TMpPaBHI, JEXKAlIMUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOM KAapTHHBI MHUpPA, 3HAHUHA O CTPOCHHMH, MHOTOOOpa3uu M
OCOOCHHOCTSIX KJIETKHM, OpraHu3Ma, MOMYJISIUH, OWOIICHO3a, SKOCHUCTEMBI, O BBIIAIOIIUXCS
HAayYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX HCCIEAOBAHUSX B OHOJIOTHH, MPUKIAIHBIX acCTeKTax
Ouonornueckux 3HaHWHA. [ pa3BUTHS W MOJAEp)KaHUS WHTEpeca OO0yJaromuxcss K OMOIIOTHH
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COAEpKaHUH MPOrPaMMBbI IO
OMOJIOTUH TIPEyCMOTPEHO 3HAKOMCTBO C HCTOPWEH CTAHOBJICHHUS W PA3BUTHUS TOW WM WHOU
o0nacTu OMONIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyO€KHBIX YUEHBIX B PEIICHHE BaKHEHUIITUX
OMOJIOTMYECKUX M SKOJIOTHUYECKUX MpobIiem.

[enp m3yueHus yuebHoro npenmera «buonorus» Ha yriayOnEHHOM YpOBHE — OBJIAJICHHE
00ydJarolUMUCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIHHONH OpraHMU3allMHd >KUBBIX CHCTEM
pa3HOro paHra v MPUOOpPETeHNE YMEHHUH HMCIIOIB30BaTh 3TH 3HAHUS B (DOPMUPOBAHUU MHTEpeEca
K omnpenenéHHol 001acTu MPOoPEeCCHOHANBHON NEATETbHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, W K
BBIOOPY YUEOHOTO 3aBEJICHHUS JIJISl TPOIOJDKEHUS OHOJIOTMYECKOTO 00pa30BaHMUS.

JlocTmkeHue 1eiau u3ydeHus: yueOHoro npeamera «buonorus» Ha yriayOnE€HHOM ypoBHE
o0ecrneunBaeTcs peleHueM CIIeAYIOMNX 3a/1ay:

OCBOEHHE OOYyYaIOIUMHUCS  CUCTEMBbl OHOJOTMYECKMX 3HAaHHUWA: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPUSX, KOHIICTIIUSAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIAX,
COCTABJISIIOLIMX  COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTHUHY MHUpPA; O CTPOCHUH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMYECKHX CUCTEM (KJIETKa, OpTraHu3M, MOMYJISAINs, BUJ,
OuoreomneHo3, Ouocdepa); O BBIIAIOIIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OHOoJI0THY;

O3HaKOMJIEHHE  OOydYalIIMxcsi €  METoJaMU  [O3HaHUS  JKUBOM  IPHUPOJIBIL:
UCCIIEeIOBATENILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJEKYJISPHOM U KJIETOYHON OMOIIOTHH,
SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMONOTHH,  MAJCOHTOJIOTHH, OSKOJOTHH);, METOAAMH  CAMOCTOSITETLHOTO  TPOBEICHHS
OMOJIOTMUECKUX WCCIICJIOBaHU B JlabopaTopuu M B Tpupoje (HaOIroAeHHe, H3MEpeHue,
9KCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIQJICHHE OOYYaIOUIMMHCS YMEHUSMHU: CAMOCTOATEIbHO HAaXOJIUTh, aHAJIM3UPOBAaTh M
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HHPOPMAIUIO; MOIb30BATHCS OMOIOTHUECKON TEPMUHOIOTHEH 1
CUMBOJIMKOM;  yCTaHaBIMBaThb CBSI3b MEXAYy pa3BUTHEM OHOJOTMM UM  COLHUAIBHO-
SKOHOMHUYECKUMHU M HKOJOTMYECKUMHU MPOOIEeMaMHU YeJIOBEYECTBA; OIICHMBATH IOCIEICTBHS



CBOEH JIeATETBHOCTH IO OTHOIICHHMIO K OKpY’Kalolled NPUPOAHON cpefe, COOCTBEHHOMY
3I0POBBIO ¥ 3/I0POBBI0O  OKPYXAlOUIMX JItoJeH; OOOCHOBBIBaTb U  COOJIIOJIaTh  MEpHI
npounakTUKi HHPEKITMOHHBIX 3a00JICBaHMIA, MpaBUila TIOBEICHUS B TPUPOJIE U 0OCCIICUCHUS
6e30macHOCTH COOCTBEHHOM >KM3HENESATENIbHOCTH B UPE3BBIYANHBIX CUTYAlUsIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa;, XapaKTepHu30BaTh COBPEMEHHBIC HAyYHBIE OTKPBHITHS B 00JacTH
OHOJIOTHU;

pa3BUTHE y OO0YYAIONIMXCS WHTEIIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMUA M COBPEMEHHBIMHU HCCIICOBAHHUSIMH B OMOJIOTHUH,
pelaeMpIMi €10 TIpoOJieMaMu, METOJIOJIOTHEH OHMOJIOTMYECKOTO HCCIeNOBaHUS, MPOBEICHUS
AKCIIEPUMEHTANILHBIX ~ HCCIEAOBaHUM, penieHus OMOJIOTHYECKUX 3a7ad, MOJACIUPOBAHUS
OMOJIOTUECKUX OOBEKTOB U MIPOIECCOB;

BOCIIMTAaHHE Y OOYYaromMXCsl LIEHHOCTHOTO OTHOIICHMS K >KMBOHM MPHUPOJE B LEIOM U K
OTIEeNbHBIM €€ OO0BeKTaM U SBJICHHSIM; (OPMHUPOBAHHE HSKOJOTHMUECKOW, TEHETHYECKOMN
TPaMOTHOCTH, OOIEH KyJbTypbl MOBENEHUS B MPHUPOAE;, MHTETPALUU €CTECTBEHHO-HAYUYHBIX
3HAHHWM;

proOpeTeHNe 00YJAOIIUMUCS KOMIIETEHTHOCTH B PAIIHOHAIBHOM MPUPOAOIIOIE30BAHUN
(cobmroieHne TpaBWI TIOBENCHUS B TMPHUPOAE, OXpaHbl BHIOB, JKOCHUCTEM, Ouochepsl),
COXpaHEHHU COOCTBEHHOTO 3II0POBBSI M 3[O0POBbS OKPYXKAIOIIUX JIIOJEH (COOMOAeHUsT Mep
npopuiakTuku  3aboneBaHui, oOecrieueHre  O€30MACHOCTH  KU3BHENEATCIbHOCTH B
Ype3BhIYANHBIX CUTYalUSX MPUPOIHOTO U TEXHOI'€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOrMUYECKUX 3HAHUI 1 YMEHHI B MOBCEAHEBHON KU3HU;

CO3/IaHME€ YCJIOBUU JJsi OCO3HAHHOTO BBIOOpa OOYyYarOIIMMUCA WHAWBHUIYaTbHOM
00pa30BaTeNbHOM TPACKTOPUH, CIOCOOCTBYIOIICH MOCIEAYIOmEMYy MNpopeCCHOHATBHOMY
CaMOOMPEEIICHUI0, B COOTBETCTBUH C HWHIAMBUAYAIbHBIMU HHTEpECaMHU H TOTPEOHOCTIMHU
peruoHa.

OOmiee 4uCIO 4acoB, OTBEAECHHBIX Ha M3y4YeHHE OMOJIOTMM Ha YTIIIyOJIEGHHOM YpOBHE
cpennero obmiero oOpazoBanus, coctaBiseT 204 uaca: B 10 wiacce — 102 yaca (3 vaca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).

OTO6op opram3anuoOHHBIX (OpPM, METOJAOB W CPEACTB OOydeHUss OHOJOTUH
OCYIIECTBIISIETCS ¢ YYETOM creuru(UKH ero CoAep aHusl W HAMPaBICHHOCTH Ha MPOJOJIKEHHE
OHMOJIOTHYECKOT0 00pa30BaHMS B OpPraHM3AIMSIX CPEIHEro MPOPECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHMs.

OO0s13aTeNbHBIM YCIIOBUEM TIpU 00y4eHHUH OHMOJNOTHH Ha YIUIyONIEHHOM YpPOBHE SIBISICTCS
MpOBeACHUE JAa0OpPAaTOPHBIX U MpakTHueckux pabor. Takke ydactue OOydaromuXcs B
BBITIOJIHEHUH  TPOEKTHBIX M y4eOHO-MCCIIEIOBATENIbCKUX  paboT, TeMaTHKa KOTOPBIX
OTpeseNsieTcs] Y4YUTeNeM Ha OCHOBE HMEIOLIUXCS MaTepHaJbHO-TEXHUUYECKUX PECypcoB H
MECTHBIX TIPUPOTHBIX YCIOBHH.



PaGouas nporpamMma 110 Ounoyorun JJIA 10 «b» kimacca cocTaB/ieHa Ha OCHOBeE CJICAYIOIUX
JOKYMCHTOB!:

®denepanpublii 3akoH oT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanun B Poccuiickoit
@enepanun» € Y4ETOM HU3MEHEHUHM, BHECEHHBIX [Ipukazom MuHNpOCBENIEHUS OT
31.07.2020 Ne 304 (B pemakiuu ot 04.08.2023 No 479-D3).

Oo6nactHoii 3ak0oH «O0 obpa3zoBanuu B PocToBckoit o0mactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 824-3C).

[Ipukaz MunnpocBemenns ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka
OpraHM3allMd M OCYIIECTBICHHS 00pa30BaTENbHOM JAEATEIBHOCTH [0 OCHOBHBIM
o0mieoOpa3oBaTelbHBIM TMpOrpaMMaM — OOpa30BaTeIbHBIM MpPOTpaMMaM HadaJbHOTO
00111ero, OCHOBHOTO OOIIETO M CPETHET0 00IIEero 00pa3oBaHUsD.

[Ipuka3 MunucrepctBa mnpocBemieHuss PO ot 21.09.2022 Ne 858 "OO yTBepkIeHUU
denepanbHOrO nepeyHsi y4eOHMKOB, JOMYIIEHHBIX K HMCIIOJIb30BAHHUIO MPU peaTn3aluu
HMMEIOLINX TOCYAapCTBEHHYIO aKKpEeIUTAIUi0 00pa3oBaTeNbHBIX MPOrpaMM HadajbHOTO
o0Illero, OCHOBHOTO 0O0IIero, cpegHero ooOmero o0pa3oBaHUS — OpPraHU3ALMIMH,
OCYIIECTBISIONMMU 00pa30BaTEeNIbHYIO JIEATENbHOCTh W YCTAHOBIJIEHUS MPEAEIBHOTO
CpOKa MCIOJIb30BAHUS UCKITIOUEHHBIX yUeOHUKOB" .

ITpuxa3z MunucrepctBa npocsemnienust Poccuiickoit ®enepanun ot 12.08.2022 Ne 732 «O
BHECEHUH H3MEHEHUU B (emepanbHBIi TOCYJapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAApT
cpeanero o0riero oOpa3oBaHus, yTBEPKICHHBIN PpHUKa3oM MHUHUCTEPCTBAa 00pa30BaHUsS U
Hayku Poccuiickoit @enepaunu ot 17 masg 2012r.Ne413».

[Tpuka3 Munnpocemenuss Poccun ot 18.05.2023 Ne 371 «O6 yTBepkIeHUU
benepaibHON 00pa30BaTEILHON MTPOTPaMMBbI CPETHETO 00IIIEeT0 00pa30BaAHUSY.
@enepanpHas paboyas MporpaMMa BOCIIMTaHUS 7Sl 00111e00pa3oBaTebHBIX OpraHu3alnui
(omoOpena pemieHUEM (eIepaTbHOTO YUeOHO-METOANUECKOTO O0BEMHEHUS IO 00IIeMy
oOpazoBaHmiO, TPOTOKOT OT 23 utons 2022 1. Ne 3/22).

IlocranoBiieHne ['1aBHOrO roCcyIapCTBEHHOIO CaHUTapHOro Bpauda Poccuiickon @enepanuu
or 28.09.2020 r. Ne 28 "OO ytBepxkaenun canutapubix mpasun CII 2.4. 3648-20
"CaHUTapHO-3NMIEMUOJIOTHYECKHE TPeOOBaHUS K OpraHH3aLUsIM BOCIUTAHUS U OOydeHMS,
OTJIbIXA U O3J0POBJICHUS IETEH U MOJIOJIEKU".

[TocranoBnenue [naBHOrO rocyaapcTBEHHOTO caHUTapHOro Bpaya Poccuiickoii ®Deneparuu
ot 28.01.2021 Ne2 «O6 ytBepxknennu CaunlluH 1.2.3685-21 «I'urnennueckue HOpMaTHUBBI
u TpeOoBaHHSA K oOecredeHHI0 0e30MmacHOCTH W (Wiau) OE3BPEAHOCTH I YeIIOBEKa
(hakTOpOB CpeIbl OOUTAHUS.

OcHoBHas oOpasoBarteiibHas MporpaMMa CpeIHEro 00IIero oOpa3oBaHUs, YTBEPKIAEHHAS
npuka3zoM aupexropa ot 31.08.2023 Ne 520.

YueOunpiii an MAOY «JIuueit Ne 11» na 2023-2024 yueOGHBINH TOA, YTBEPKIAEHHBIN
npuka3zoM aupekropa ot 31.08.2023 Ne 520.

[Tonoxenune o pabouerd mporpamme MAOY «Jlumeit Ne 11», yTBepx)aéHHOE MpHUKAa30M
mupekTopa ot 10.08.2023 Ne 497.

Peanusamus JloHCKOTO pernoHaIbHOrO0 KOMIOHEHTa (//PK) mpoucXoauT B T€YEHHE rojia B

TeMax MPOTPaMMBbI, KOTOPHIC MO COJEPKAHUIO COOTHOCSTCS C PEernoHanbHON TemaTukou (10-
12% ot 00111ero KOJTUYeCcTBa YacoB).



Ha wusyuenue buomorus B 10-11 kiaccax OCHOBHOro cpeaHero oOpa3oBaHUS Ha
yIIyOJIeHHOM ypOBHE B yueOHOM ruiane otBoautcs 204 gaca: B 10 kimacce - 102 gaca (3 vaca B
HEJICTTIO).

B 10 kmacce «b» B pamkax opraHu3alny KOHTPOJIS 332 pean3aledl nporpaMMbl UCIIOJIb3YIOTCS

CIIEAyIOIIME BUIBI MHCbMEHHBIX padoT: KOHTpoJbHas pabota (2), mabopaTopHbix pador (4),
npakTudekux paodot (6) mpoekt (1).

VYyebnas nporpamma paccuutana Ha 102 gaca.

Pabouas mporpamma no kypcy «buonorus» B 10 kimacce «b» cocraBieHa B COOTBETCTBHU C
VY4eOHbIM IJIaHOM, KaJeHIapHbIM yuyeOHbIM Ipa)MKOM U paclucaHUeM Y4YeOHbIX 3aHATUN Ha
2023-2024 yueOuslii rog 1 peaausyercsi 32 102 yacos.

Coxkpamenne Ha | yac oOCyHIeCTBIEHO 3a CYET pE3EepPBHBIX YacOB, IPEIyCMOTPEHHBIX
IIpOrpaMMon.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

CopepxaHue IPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHoOM utorooit arrecrauuu (I'MA).

Tema 1. Bunosiorus kak Hayka

CoBpemeHHas OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas ucTopust pa3BUTHs OHMOJIOTHU.
buonoruueckue Hayku M u3ydaemble UMM MpoOieMbl. DyHIaMeHTalbHbIE, NPUKIAJHbIE U
MIOUCKOBBIE HAYYHBIE UCCIIEIOBAaHMsI B OMOJIOTHH.

3HayeHue OuOJOrMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbI
mupa. [Ipodeccun, cBs3anHble ¢ Ouosnorueid. 3HaueHHMEe OHMOJIOTUM B MPAKTUUYECKON
NESATEIBHOCTH 4YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SMCTBE, IPOMBIIIJICHHOCTH, OXpaHe
IIPUPOJIBI.

JdeMoHcTpanun

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. apsun, VY. I'apseii, .
Mennens, B. 1. Bepuanckuii, W. II. IlaBnos, M. N. Meunukos, H. . Basunos, H. B.
Tumodees-PecoBckuit, Jlx. Yorcon, @. Kpuk, /1. K. bemnses.

Tabnuupe!l u cxembl: «CBs3b OMOJIOTHM ¢ JPYTUMHU Haykamu», «Cucrema OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YUYEeHHUE

JXuBble cucTeMbl Kak npeaMeT u3ydeHus: Ononoruu. CBOWCTBA KHUBBIX CHCTEM: €IMHCTBO
XMMHMUYECKOTO COCTaBa, MAMCKPETHOCTb M LEJIOCTHOCTh, CJOXHOCTh M YIOPSIOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTh, = CAMOOpPTraHM3alMs, CaMOBOCIIPOM3BEACHHE, Pa3ApPaXKHUMOCTh,
W3MEHYUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHu3alliy JKUBBIX CHCTEM: MOJIEKYJISIPHBINA, KIJIETOUHBIM, TKaHEBBIM,
OpPraHU3MCHHBIHN, HOIYJISIIMOHHO-BUIOBOH, HKOCUCTEMHBII (OuoreoneHOTHYECKUH),
o6uocdepnslit. IIporeccsl, Mpoucxoasie B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKU KHUBOTO.
Kuznp kak ¢opma cymecTBoBaHUs Martepuu. Hayku, u3ydarolue >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSIX OpraHu3allu.



N3yuenune xuBbIX cucteM. MeTozpl Ouonorndeckoi Hayku. HaGmionenue, maMepenue,
JKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanns3. [loHATHE O 3aBUCMMOM M HE3aBUCUMOU
nepemeHHoi. IlmanupoBanue »skcnepumMeHrta. [locraHoBka M mnpoBepka runore3. Hyiesas
runote3a. [Tonstie BoIOOpKH U €€ nocToBepHOCTh. Pa3dpoc B Gmonornueckux naHHbIX. OLeHka
JIOCTOBEPHOCTH MOJYyUYEHHBIX pe3ynbTaToB. [IprunHbl MCKaXeHUs PE3yJIbTaTOB IKCIEPHUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpannu

Tabmuuper u cxembl: «OCHOBHbIE TPH3HAKH >KU3HW», «buonornyeckue CcucTeMbl»,
«CBolicTBa )KMBOW MaTepumn», « Y pOBHU OpraHU3alM XUBOWU MPUpPOAbD», «CTpOEHHE )KMBOTHOU
KIeTKn», «TKaHu  KUBOTHbIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpPTraHUu3May,
«buoreonenos», «buocdepa», «MeToabl H3yUEHUS )KUBOH TPUPOIBD».

O6opynoBanue: 1a00paTOpHOE 00OPYAOBAHKE JIJIsl TPOBEACHMS HAOIOICHU, U3MEPECHHH,
SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonap30BaHHE Pa3IUYHBIX METOJOB NPU H3YUYEHUHM MKUBBIX
CUCTEM.

Tema 3. Buosorusi KieTku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IUHUIA JKUBOTO. VICTOpHS OTKPBITUS KIIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Kmerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TOJIOKEHUS] COBPEMEHHON KJIETOYHON TEOpHUHU.

Mertoapl MOJEKYJISIPHOM U KJICTOYHOW OHOJIOTMH: MHMKPOCKOIHMs, Xpomarorpadus,
anekTpodopes, MeToa  MEUYeHBIX aToMoB, auddepeHIraTbHOe  IIEHTPU(YTHpOBaHUE,
KyJIbTUBHUPOBAHUE KJIETOK. M3yueHue @QUKCUpOBAHHBIX KAemoK. DIAEKTPOHHAS MHUKPOCKOIIHS.
Kounghoxanvnasn muxpockonus. Bumanvhoe (npusicuznennoe) uzyyeHue Kiemox.

JdeMoHcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKpockom», «McTopus
Pa3BUTHUSL METOJJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKpONpEnaparbl pacTUTENbHBIX, >KMBOTHBIX M
OaKTepHATBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHne MeTOAOB KJIETOUHOW Ouonoruu (Xpomatorpadus,
anektpodopes, muddepennmnansaoe nenTpudyruposanue, [TL[P)y».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yJIbTPaMUKPOIJIEMEHTBL. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISALUY.
MuHepanbHbIE BEIIECTBA KIETKH, UX OHoorndeckast pojib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIeTKH. bruonornueckue noauMmepsl. benkn. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBOM Mosekyibl. IlepBuunas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpHuHas, TpeTW4Has, YyeTBEpTUYHAs CTPYKTyphl. [leHaTtypamms. CBoiicTBa OenKoB.
Knaccudukanus 6enkos. bruonornueckune GyHKIUN OENKOB. [IpuoHui.

VYraeBoasl. MoHoOcaxapuabl, AWCaxapuibl, OJMTOcaxapuibl M monucaxapuisl. OOmuit
IUIaH CTPOEHUs U (U3MKO-XMMHMYECKHE CBOMCTBA YIJIeBOJIOB. buonoruueckue QyHKIUU
YIJIEBOJIOB.

Jlumuasl.  TmapodunsHO-THAPOPOOHBIE  cBoiicTBa.  Kiaccupukamust — JTMITHIOB.
Tpurnunepunbl, pocdoaunuasl, BOCKH, CTepouasl. buonorndeckue hyakuuu aunugos. OO0mme
CBOMcTBa OHOJOrMUecKMX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMbIKAHHUIO,
MOJIYITPOHUIIAEMOCTb.



Hyxneunoseie kucnotsl. JIHK u PHK. Ctpoenne HyknenmHoBbIX KucioT. HykineoTnsl.
[Mpuamun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoitHas crmpais.
Mecronaxoxnaenue u ouonornueckue ¢pynkunu JHK. Bunst PHK. @ynkiun PHK B knetke.

Crpoenne moiiekynsl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonornyeckue
¢y AT®. BoccraHoBJICHHBIE TEPEHOCUYMKH, UX (QYHKIOHH B KIETKe. /JIpyeue
HyKneoszuompugpocpamovr  (HTD). CexkBenupoBanne  JITHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHass Ouojorusi: OMOXMMHYECKHE M OMOPU3NYECKUE HCCIEIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OuoMonekyn. Moodenupoganue cmpykmypol u @yHKyuu
ouomonexkyn u ux komniexkcos. Komnvromepnulii ousauin u opeanuyeckuti cunmes OUOMONEKY U
UX HenpupoOHbIX AHATI0208.

JdemoHcTpaunu

[Toprpertsr: JI. [Tomunr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B  HEKUBOM  IpUpOJE»,
«Pacrnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEY.

Tabmuuer u cxemsl: «llepuonnueckas TabIUIA XUMHUECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOABI», «BemectBa B coctaBe oOpraHu3smMoB», «CTpOeHHE MOJEKYJbl OeKay,
«CTpyKTYyphl OEJIKOBOM MOJEKYJbD», «CTpoeHHE MOJEKYJ YIrieBoJoB», «CTpOEHHE MOJIEKYJI
munuaoBy, «HykinenHoBbie KUCIOTB, «CTpoeHue MOJeKyJIbl ATD.

O6opynoBaHue: XUMUYECKas IOCY1a U 000pYyI0BaHHE.

JlaGopaTopHas pa6oTa «OOHapykeHue OENKOB C MOMOLIbIO KAUECTBEHHBIX PEaKIUil».

JlaGopatopHas pabora «lccinenqoBaHue HyKJIEMHOBBIX KHCIIOT, BBIJICIEHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KJIETKH

Tumer kIeTok: dykapuoTHUecKas W Tpokapuotnieckas. CTpyKTypHO-(QYHKIMOHAIBHBIC
00pa3oBaHMsI KJICTKH.

CtpoeHne mpOKapUOTHUYECKOW KJIETKU. KieTtouHas cTeHka OakTepuii W apXei.
OcoOeHHOCTH CTpOEHHS TeTepoTpOodHON U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenue n (yHKIMOHMPOBAaHUE dyKapuoTHUeckol KieTkH. [Inasmarndeckas meMOpaHa
(mnazmanemma). CrTpykTypa IUIa3MaTudyeckoil MemOpaHbl. TpaHCopT BelecTB 4epes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (Iuddy3us, obneruénHas nudpys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBINA aKkTUBHBIM TpaHcnopt). [lomynmponunaemocts memOpansl. Paborta
HATPHUI-KaJIMEeBOr0 Hacoca. DHAOIMTO3: MHHOIMTO3, paronnTo3. Dk301uuTo3. Kierounas creHka.
CtpykTypa 1 QyHKIIMH KJIETOYHON CTEHKU PacTeHUH, TPHOOB.

[urommasma. I{uro3zons. IluTockener. JIBukeHwe wMTOIIa3Mbl. OpraHoubl KJIETKH.
OnHomMeMOpaHHbIE OpraHOM]IBI KJIETKU: 3HAoIua3Matnueckas cetb (JI1C), anmapar ombaxwy,
JM30COMBI, UX CTpoeHHe M (yHKIMHU. B3anMocBs3b OAHOMEMOpPAaHHBIX OPraHOMIIOB KIIETKH.
CtpoeHue TpaHYJSIpHOTO peTukyinyma. Mexanusm wuanpasnenus oeixoe 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imamkuit  (arpaHyJsipHBbIi)
sHAOIUIa3MaTHYecKuil petukyinyM. CekperopHas ¢yHkuus anmapata ['ompmxu. Moouguxayus
benxoe 6 annapame I onvosxcu. Copmuposka benxoe ¢ annapame 1 o1v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPUH, IUIacTuiAbl. [lpoucxoarcoenue
mumoxonoputi u naacmuo. Cumoduoeenes (K.C. Mepeockosckuu, JI. Mapeynuc). CTpoeHue u



GyHKIMM MHUTOXOHIpUH U mactui. [lepBUuHBlE, BTOPUYHBIE U CIIOKHBIC IUIACTH]IBI
(OTOCHHTE3UPYIOMNX JYKAapHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI ~ BBICIIMX
pacTeHuil.

HememOpannsie opranouas! kietku CtpoeHue u GyHKIMH HEMEMOpPaHHBIX OPraHOM]IOB
Kietku. PubGocomsl.  [lpomesicymounvie  ¢punamenmol. MuxkpoduniaMeHTbl. AKmuHo8ble
Muxkpoguiamenmol. MplllIeUHbIe KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUUEUHbIX KIEeMOK.
Muxkpotpy6ouku. Krerounsiii nentp. CTpoeHne © JBW)KEHHE J>KTYTHUKOB W PECHHUYEK.
MuxkpoTpyOouku ruToruiasMel. Llentpuons. benku, accoyuuposanHuvle ¢ MUKpoghuiamenmamu u
Mmukpompybouxkamu. Momopnvie 6eaxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIUlasMa, SAPBIILIKA, UX CTPOEHHE U (PYHKIHU.
SAnepHbiii 6enKOBbIN MaTpUKC. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEP(HA3ZHOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMmaTtuHa — TUCTOHBL. J{uHamuka soepHou
0001104KU 8 Mumose. HoepHuiil mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHHTENbHAas  XapakTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupr u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIeTKn», «CTpoeHHe KHUBOTHOU
KIIeTKn», «CTpoeHue pacTUTENbHOU KiIeTKn», «CTpoeHne MUTOXOHApUN», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKUY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0aKTepralbHbIX KIETOK.

JlabopaTopHasi padoTa «/3ydyeHue CTpoeHUs KIETOK Pa3IMYHBIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBOWCTB KJIETOYHON MEMOpPaHbD».

JlabopaTopHasi padora «lccnenoBaHue miuasMosid3a U JI€IUIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaX».

IIpakTuyeckas padora «l3ydyeHne ABMKEHUS LUTOIIA3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHNe YJHEPIUH B KJIeTKe

AccuMmISIIvg M TUCCUMIISALIMS — JIBE€ CTOPOHBI MeTaboiu3ma. Tumbsl oOMeHa BEIecTB:
aBToTpopHBIE ¥  rerepoTpodHbIi. YyacTHe KuclIopoJa B OOMEHHBIX  Ipolieccax.
DHepreTuueckoe obOecrneueHue kieTku: mnpeBpameHue ATO B 0OMeHHBIX TMpolieccax.
@depMeHTAaTHBHBIM XapakTep peakuuil KieTodyHoro meradbonusma. DepMeHTHI, X CTPOCHUE,
cBoiicTBa W MexaHusM jnedctBui. Kodepmentsl. OTianumst (epMEHTOB OT HEOPraHUYECKHUX
KaTaJlm3aTopoB.  bBelKu-akTUBAaTOpsl W OCNKU-WHTHOMTOpPHL.  3aBHCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMA OT Pa3IMYHBIX (PaKTOPOB.

[lepBu4HBII CUHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbIU U
oKcueeHnvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHNbL
peaxkyuonHoz2o yermpa. Ponb xjoporactoB B mporecce ¢orocuHTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cs, Cy. u CAM-munvi pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUYeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIUPYIOIIUE
OakTepuu, jxene300aKTeprn, cepoOaKkTeprH, BOJOPOAHbIE OaKTepuH. 3HAYCHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buabl OpoxxeHus. I[IpoaykTel OpoKeHHS M MX HCHOJIb30BAHUE
YEeJIOBEKOM. AHA’pOOHBIE MHKPOOPTAHM3MBI KaK OOBEKThI OMOTEXHOJOTHH W BO30YIUTETH
0ose3Heil.



AppoOHBIE OpraHu3Mbl. JTambl JHEpreTudeckoro obmeHa. I[IoATOTOBUTENBHBIN HTarl.
I'mukonn3 — 6eCKUCIOPOTHOE PACHICTITICHHE TIFOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE JbIXxaHue. Poiib MUTOXOHApPUI B mpoleccax
ouonoruueckoro oxucienus. luknuueckue peakuuu. OxuciaurenbHoe (ochopuaupoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnoti ATD-
cunmasel. llpenmymectBa a’poOHOro myTH oOMeHa BEIIECTB Tepel aHadPOOHBIM.
D} heKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanun

IToprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmumpr w1 cxembl: «DOTOCHHTE3», «DHEPreTH4YecKuii oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000py0BaHUE AJis IPUTOTOBJICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass paGora «JVI3yueHue KaTadUTUYECKON AaKTUBHOCTH (epMEeHTOB (Ha
MIpUMEpPE aMUIIa3bl UM KAaTalasbl)».

JlabopaTopnasi pa6ora «U3yueHne (QepMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHEHHE TPOLIECCOB (POTOCUHTE3A U XEMOCUHTE3a».

JladopaTopHasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JILIXAHUSD.

Tema 7. HacieacrBeHHasi MH(pOpMaIUs U peau3anus eé B KiIeTKe

Peaknuu marpuyHoro cuutesa. [IpyHIIMI KOMIIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOIO
cuHTe3a. Peanusanus HacneiacTBeHHOM wuHMopmanuu. ['eHeTHyeckuil KoJ, €ro CBOICTBa.
Tpanckpunuus — matpuusbiii cuHte3 PHK. IIpuHiuns! TpaHCKpUNIMKM: KOMILIEMEHTAPHOCTb,
aHTHUIAPAIIIEIBHOCTh, ACUMMETpUUHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpaucnsiust u e€ sranel. Yuactue tpancnopTHeix PHK B OnocunTe3e Oenka. YcioBus
ouocunTtesa 6enka. KonupoBanue aMuHOKHCIIOT. Postk pubocom B OmocuHTE3e OernKa.

Coepemennvie npedcmagnenus o cmpoeHuu cenog. OpraHuszalys TeHoOMa y NMPOKapuoT U
SyKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuotr. ['mmote3a omepona (P. XKaxo0O, XK.
Mano). Monekynapuvlie MmexaHusmvl dKcnpeccuu 2eHog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsiust 0OMEHHBIX MPOIeccoB B KieTke. KiieTounslii romeocTas.

Bupychel — HekneTouHbsle GOpMBI KU3HU U OOJIUraTHbIC Mapa3uThl. CTpoeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrepuodaroB. Kuszuenuwii yuxn JHK-codepocawux
supycos, PHK-cooepowcawux supycos, bakmepuogpazos. Obpamnas mpaHckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0oneBaHus uenoBeKa, KUBOTHbIX, pactenud. CIINIA, COVID-19,
ColLlMaIbHbIE U MEIUIIUHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz oonvuiux maccusos («bigdata») cmpyxkmyphuix
ouonocuueckux oaumnvix. Hanomexmonocuu 6 oOuonoecuu u meouyure. Ilpocpammupyemvlie
@ynxyuu 6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsi: H. K. Konbuos, /1. 1. iBanoBCcKkwMiA.

Tabmuupr u  cxembl: «buocuHTe3 Oenka», «['eHeTnmueckuit kom», «Bupyce»,
«bakTepruodarny.

IIpakTuyeckas padora «Co3naHnue MOJEIN BUPYCay.



Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounsii mukmn, ero mepuoasl u peryisnus. WMutepdaza m muto3. OcobeHHOCTH
MPOIIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka KiIeTku K aencHuo. [IpecuHTeTHYeCKHiA
(MOCTMHUTOTHUYECKU), CUHTETUYECKHH W TOCTCHHTETHYECKUN (IMIPEMUTOTHYECKHUI) TEPHOIbI
uHTep(dasbl.

Marpuunsiii  cunre3 JHK — permmmkanusa. Ilpunnunsr  permukamuun — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CUHTE3, aAHTUIAPALIEIBHOCTb. MeXaHu3m
perunkauuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepbl U Tenomepasa.
XpOMOCOMHBII HAabOp KIETKM — KapHOTHIL. JMIUIOMIHBIA M TarmIouHbI HaOOPbl XPOMOCOM.
I'omosiornynbie XxpoMocoMel. [1010BbIE XPOMOCOMBI.

Henenue knetku — MuTo3. CraguM MHUTO3a M NPOUCXOASIIME B HUX Ipouecchl. Turbl
Murto3a. Kaproknnes u nutokuHes. buosornueckoe 3HaueHrEe MUTO3A.

Perynsuus MuToTHyeckoro mukia kieTku. IIporpammupyemasi kierouHass rudens —
amnomnTo3.

Knerounoe s1po, XxpoMocoMbl, (yHKIIMOHATIbHAs TeHOMHKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuieckue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanun

Tabmuupbr u cxembl: «OKW3HEHHBIW LUK KIETKW», «Mutodyn, «CTpoeHue XpoMOoCcoM»,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpornpenapartbl: «MHUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlabopaTopHasi padora «/3ydyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KJIETKaxX KOHYHMKA KOpelika Jyka (Ha
TOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenne u pyHKUMU OPraHU3MOB

buonoruueckoe  pasHooOpasue  opraHuzMoB.  OJHOKJIETOYHBIC,  KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepun,
apxeu, OJTHOKJIETOUHbIE TPUOBI, OTHOKIETOYHBIE BOJOPOCIH, APyTrue NpoTucThl. KomoHuansHbie
OpraHU3MBbl.

B3anmocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPraHOB.
OpranusM Kak enuHoe Lesoe. 'omeocras.

Tkanm pactenuil. Tumbsl pacTUTENbHBIX TKaHEW: oOpa3oBaTeNbHas, IOKpOBHa,
MPOBOJIAIIAs, OCHOBHAsA, MexaHWueckas. OCOOEHHOCTH CTPOEHUs, PYHKIUH M pacIoNOKEeHUI
TKaHEW B OpraHax pacTEHHII.

TkaHu OJKMBOTHBIX W  4YeJNOBEKA. THWMBI JKMBOTHBIX TKAaHEH: OJMHUTENIHATbHASA,
COCUHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpOeHHs, (GYHKIUN U PACIONIOKEHUS
TKaHel B opraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbBI OPTaHOB
KUBOTHBIX U 4esioBeka. DyHKIIMK OpraHoB ¥ CUCTEM OPIaHOB.

Omopa Tema opranu3moB. Kapkac pacrenmii. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>KHbI U BHyTpeHHMH ckeneT. CTPOCHUE U TUIIBI COSTMHEHUS
KOCTEH.

JIBrokeHne OpraHm3MoB. JIBWDKEHHE OJHOKICTOYHBIX OPTaHM3MOB: amMEOOUIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBMKEHHME MHOTOKIETOUYHBIX PACTEHHM: TPONU3MBI U HACTHUHU.



JIBM>KeHHEe MHOTOKJIETOYHBIX )KUBOTHBIX U YENIOBEKA: MbIIIeYHast cuctema. Peduekc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranusmos. Ilornomienne Bobl, YIJIEKUCIOrO ra3a U MUHEpAJIbHBIX BELIECTB
pacteHussMu. [luTtaHue >KMBOTHBIX. BHYTpPHIIOIIOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHUE.
[Iutanne MO3BOHOYHBIX KUBOTHBIX. OTHENbI MUIIEBAPUTENBHOTO TpakTa. IlumeBapurenbHbie
xenesbl. [InimeBapurenbHas cucteMa yenoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuil. [[pixanue xuBoTHBIX. Jnddy3us ra3os uepes
NoBEpXHOCTh KieTkUu. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKabepHoe M n€roynoe
nbpIXaHue. JIpIxaHWe TO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHUE
CTpOEHMsI JIETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUcTeMa uejoBeka. MexaHusm
BEHTWISALIUU JIETKUX Y MITUIl U MJIEKOMUTAIONMIUX. Perynsus npixanus. [[pixareabHbie 00BEMBI.

TpaHcriopT BemIeCTB Yy OpraHu3MoB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuM. TpaHcmopt
BEUIECTB Yy JKHMBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpoBOOOpamieHus.  OBOJIIOIMOHHBIE  YCIOXHEHHSI  CTPOCHHSI  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaiia u e€ perynsnusi.

Boinenenne y opranusmoB. Beigenenwe y pacteHuil. BbineneHwe 'y KMBOTHBIX.
CokparurenbHble Bakyonu. Opranbl BblaeneHus. @uibTpauus, CceKpeuus U o0paTHoe
BCACBhIBaHUE KaK MEXaHU3MbI PabOThl OPraHoOB BhIAeNeHH. CBS3b MOJIOCTH TeNla ¢ KPOBEHOCHOM
U BBIIEIUTEIBHON CUCTEMaMU. BpineneHne y MO3BOHOYHBIX KMBOTHBIX M 4YesoBeka. [loukwm.
Crpoenue u pyHKIMOHUpOBaHUE HePpoHa. OOpa3oBaHHE MOYHM Y UEIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOUHBIX OpraHuzMoB. Cropbl OakTepuil u
LUCTHI TPOCTEHIIINX. 3alllTa y MHOTOKJIETOUHBbIX pacTenuil. Kytukyna. CpencrBa macCUBHOM U
XUMHYECKOM 3auThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKPOBBI M UX MPOU3BOJIHBIE. 3alllUTa OpraHu3Ma
or Oone3Heil. MMMyHHass cuctema uenoBeka. KIeTOUHBIW W TyMOpPajdbHBI HMMYHHTET.
Bpoxnéuuplii W NpHOOpPETEHHBIM  CrIeU(pUUECKUH HWMMYHUTET. TeopHus KIOHAJIBHO-
cenexktuBHOro ummynuteta (I1. Opmux, ®. M. bepuer, C. Tonerara). BocranutenbHbie OTBETHI
opranu3moB. Posib BpOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxuMocTts M perynauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3MoB. Takcucel. PazgpaxxuMocTs M peryisuusi y pacteHuid. PocToBble BemiecTBa M UX
3HAa4YCHHUE.

HepBHas cucrema u pedrexkropHas perynsius y >KMBOTHBIX. HepBHas cuctema u e
OTJeNbl. DBOJIOLMOHHOE YCIOXKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI Y JKHUBOTHBIX. OTHENb
TOJIOBHOTO MO3Ta TO3BOHOYHBIX XHBOTHBIX. Peduiekc m peduexkropnas ayra. besycioBHeie u
YCIIOBHBIC PEIICKCHI.

I'yMopanbHast peryisiust ¥ SHIOKpUHHAs CUCTeMa >KMBOTHBIX M 4yesioBeka. JKenesbl
SHJIOKPUHHOW CHCTEMBI M HX TOpPMOHBI. JleicTBHME TOpPMOHOB. B3aMMOCBSI3b HEPBHOM U
SHAOKPUHHOU cucTeM. [ unortanamo-runodusapHas cuctema.

JdeMoHcTpanun

IToprper: U. I1. I1aBnoB.

Tabmuupr u cxembl: «OTHOKJIETOYHBIE BOJIOPOCIH», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHMil», «CHUCTEMBI OpraHoOB
MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOEHHE HAaCeKOMBbIX», «TKaHM pacTeHun»,
«KopueBwie cuctemsb», «CtpoeHue crebdnsn», «CTpoeHHWe ITUCTOBOW IUTACTMHKWY, «TKaHH
XKUBOTHBIX», «Ckener udenmoBeka», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucreMay,



«/pixarenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cuUCTEMay,
«BpimenuTenpHas cucremMa», « DHIOKpUHHAsA cucTemay, «CTpoeHue MbIib, «MMMyHHTETY,
«KumeunomnonocTtHsiey, «CxeMa NUTaHUA pacTeHui», «KpoBeHOCHbIE cHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaaHapun», « BHyTpeHHee cTpoeHue 10KIeBOro
yepBs», «HepBHas cucrema pwid», «HepBHast cuctema narymkun», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cuctema ntuny, «HepBHas cuctemMa MIIEKONMUTAIOUIUXY,
«HepBHas cuctema yenoBekay», «Pedmexcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MUKPOIIPENApaThl OJHOKIETOUYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKAaHEW, paKOBUHBI MOJITIOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTeHUI pa3HbIX OTIEJIOB, BIIaXKHbIE MpENapaThl
KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHuEe ISl JIEMOHCTpAallMM [MOYBEHHOTO M  BO3MAYIIHOTO TIHUTAaHUS PACTCHHIA,
paciiervieHusi Kpaxmaia U OelkoB T1ojA JedcTBHEM (QepMeHTOB, 000pyJoBaHUE s
JI€MOHCTPALIUU OIBITOB MO U3MEPEHUIO KU3HEHHONW EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUI, MOJIEIH TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopHasi paGora «/3yueHue TkaHel pacTEHUI.

JlabopaTopHasi padora «/3yueHne TkaHe! )KMBOTHBIX).

JladopaTopHasi padota «/3ydyeHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHoOXkeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe (BKIIIOYasi BET€TATUBHOE) M TIOJIOBOE. BUIbI
0ecroIoro pa3sMHOXKEHHS: TOYKOBaHHUE, CIIOPYJIALUA, (hparMeHTaIMsl, KIOHUPOBaHUE.

[TonoBoe pasmHoxkeHue. IlonmoBeie kieTkH, uiaum ramerel. Meito3. Craguum Meiio3a.
[ToBenenue xpomocom B meiioze. Kpoccunrosep. buonoruueckuii cmpica Melio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

IIpenzaponpliieBoe  pasButue. l'ameToreHe3 y KMBOTHBIX. IlosoBble  Kene3bl.
OO6pazoBanue M pa3BUTHE TOJOBBIX KiIeTOK. CrmepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBopeHrne U 3MOpHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHHMS:
Hapy’KHOe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHUONIOTHS — HAyKa O Pa3BUTUU
opraHusMoB. Mopghozcenes — 00Ha u3 enasuvix npoobaem smopuonoeuu. Konyenyus mopgpoeernos
u mooenu mopghocenesza. Craauu 3MOpHOTeHe3a )KUBOTHBIX (HA MMpUMepe JATYIIKH). [Ipobnenue.
Tuner apoGnenus. [emepmunuposannoe u neoepmuHupoganroe opodaenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH APOOIEHUS] MIIEKONMUTAIOLIUX. 3apObILIIEBbIE JIUCTKU (racTpyJsIsius).
3aknaZKka OpraHoB W TKaHEH U3 3apoJIbIIIEBBIX JIMCTKOB. B3auMHoe BiMsSHHE 4YacTei
Pa3BUBAIOIIETOCS 3apojbpliia (dIMOpHOHANBHAS WMHIYKIOMS). 3aKiajka IUlaHa CTPOSHUS
KUBOTHOTO Kak pe3yJIbTaT HUEPAPXUYECKUX  B3aMMOJCHCTBHN TE€HOB. BiusHume Ha
SMOpPHOHANTFHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanpHBIH mnepuoa. Ilpsmoe u HempsMmoe
pasButHe. PasButue ¢ meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3Hau€HUE MPSMOTO M HENPSIMOTO PA3BUTHS, UX PACIPOCTPAHEHHUE B NPUPOJE.
Tunbl pocta XUBOTHBIX. DakTOphl pPETyJsSlLMUd pPOCTa JKUBOTHBIX M 4yesoBeka. Craauu
MOCTAMOPHUOHAJIBHOTO DPA3BUTHS Y JKUBOTHBIX M yesoBeka. [leprojpl OHTOreHe3a 4eloBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmuHoxenue u pasutue pacreHuil. I'ametrodpur m cnopodur. Meiio3 B KHU3HEHHOM
nukiae pacreHuid. OOpa3oBaHue cmop B Tpolecce Meio3a. ['ameToreHe3 y pacTeHUM.



OmiogoTBOpEHNE M DPA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. JIBOMHOE OIUIOAOTBOPEHUE Y
[IBETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISILUU OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpaunu

[Toprpetsr: C. I'. HaBammn, X. [lInemas.

Tabmumpr u cxembl: «BeretatuBHOe pasMHOXeHHE», « THMBI 0eCMONIOro pa3MHOKEHUS»,
«Pa3MHOXeHHE XJIaMUJIOMOHAIb, «Pa3MHOXkeHUEe 5BIJVICHb, «Pa3MHOXEHUE THUIpBY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHue SHLEKIETKH U CHEPMaTO30MIay,
«OCHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsmoe pa3Butue», «Pa3zButrue Maiickoro
Kyka», «Passurne capanum», «Pa3Butue nsarymkm», «/IBOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pacteHuit», «CTpoeHHe CEeMsSH OJHOAOJIBHBIX M JIBYAOJbHBIX pacTeHUil», «KU3HEHHBIN LUKI
MOPCKOM  KamyCTbl», <OKW3HEHHBIM LMK Mxa», <OKW3HEHHBIM LMK MarnopOTHUKA,
«KW3HEHHBIN TUKII COCHEI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENapaThl SUIEKIETOK U CIIEPMaTO30H OB,
Mozeinb «L{UKIT pa3BUTHS JIATYIIKWY.

JladbopaTtopnasi pabGora «l3yueHue CTpOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

IIpakTuyeckass padora «BrlsBleHHE NMPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
KUBOTHBIX».

JlaGoparopnas padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIIMX PACTCHHIN.

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hcrtopusi craHoBieHHS W pa3BUTHUSA TeHETUKM Kak Hayku. PabGotel I'. Mengens, I'. ne
®pwuza, T. Moprana. Ponp oTedecTBeHHBIX Y4YEHBIX B pa3BUTUM TeHeTuku. Paboter H. K.
Konsuosa, H. M. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHbIE T€HETUUYECKHE TOHATUS U CUMBOJIBL. | OMOJIOTHMUHbBIE XPOMOCOMBI, aJlI€JIbHBIE
TeHbI, aJbTEPHATHUBHBIC NPU3HAKHU, JOMUHAHTHBIM M PELECCUBHBIM NpU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4ucras JUHUS, THOpHIbI, TeHOTHI, (eHoTun. OCHOBHBIE METO/bl T'€HETHUKH:
rUOPHUI0IOrMYECKUN, ITUTOIOTHUECKHUA, MOJIEKYISIPHO-T€HETHUECKUH.

JdemoHcTpaunu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBuios, A. H.
benosepckwit, I'. 1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodees-Pecockuii.

Tabmuip! u cxeMbl: «MeTobl TeHETUKIY», «CXEMBI CKPEIIIMBAHHS.

JlaGopaTopHasi pa6oTa «/Ipo3oduia kak 00bEKT FTeHETHICCKUX UCCIICOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenuBanue. IlepBelii 3akoH MeHzaenss — 3aKOH €IUHOOOpa3us
ruOpuioB nepBoro mnokosieHus. [IpaBuino nomuHupoBanus. Brtopoil 3axkoH MeHaens — 3aKoH
pacieruieHust mpu3HakoB. LluTonornueckre 0OCHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umnoresa
YUCTOTHI TAMET.

AHanuzupyromee  ckpemuBaHue.  [IpoMeXyTOuHBI ~ XapakTep  HacieJOBaHMS.
Paciuennenue npu3HakoB U HEMTOJIHOM JOMUHUPOBAHUH.
HurubpugHoe ckpemuBaHue. Tpetuit 3akoH MeHzaens — 3akOH HE3aBUCHMOTO

HaCJICIOBAaHUS HpI/I3HaKOB. HI/ITOJIOI‘I/I‘ICCKI/IC OCHOBBI III/IFI/IGPI/II[HOFO CerHlI/IBaHI/ISI.
CuemienHoe HacnenoBaHue npu3zHakoB. Padotsr T. Moprana. CrienieHHoe HacieI0BaHue
TCHOB, HAPYIICHHE CICTUICHUS MEXTy TeHaMH. XPOMOCOMHAs TEOPHS HACIICACTBEHHOCTH.



I'enetnka mona. XpoOMOCOMHBIH MEXaHHM3M OIpPEACNICHUs Mojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIli M TreTeporaMeTHbI Ioji. ['eHeTndeckas CTpyKTypa IIOJOBBIX
xpoMocoMm. HaciienoBanue npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

l'enotnn kak wnenoctHass cuctema. llnelioTponusi — MHOXECTBEHHOE IEHCTBUE TI€Ha.
MHOX€ECTBEHHbI ajuieu3M. B3auMoaencTBue HeaulebHbIX TeHOB. KoMIieMeHTapHOCTD.
Onucra3. [lonumepusi.

['eHeTnueckuil KOHTPOJb PpPA3BUTHA pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxKe
(U3HONOTHYECKUX TIPOIIECCOB, TIOBENCHUS W KOTHUTUBHBIX (yHKuud. ['eHeTmdeckue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHS «XO3SWH — MapasuT» M «XO35IUH —
MUKpOOHOM». ['eHeTHYeCKHre acreKThl KOHTPOJIS M U3MEHEHHUs! HACJIeICTBEHHONW MH(GOpMAIIH B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdemoHcTpaunu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumpsr u cxemsl: «I[lepBrlii 1 BTOpOii 3akoHBI MeHaens», «TpeTtuil 3akoH Menaens»,
«AHanu3upymolee ckpenBanuey», «Hemnonnoe nomranpoBanue», «CLemnyieHHoe Hacaeq0BaHue
MPHU3HAKOB y Apo3oduibh», «I'eHeTuka monay, «Kapuorun yenosekay, «Kapruotun apo30Quisy,
«Kapuotun nruis», « MHOKECTBEHHBIN aienu3my, « BzauMoaeicTBre reHoBY.

ObopynoBanue: MOAENb IS AEMOHCTPALUU 3aKOHOB €JMHOO00pa3us THOPUIOB IEPBOTO
MOKOJICHHSI W PAacUICIUVIEHUs MPU3HAKOB, MOJENb U1 JEMOHCTpPAlMM 3aKOHA HE3aBHUCHUMOTO
HACJIEA0BAHUS MMPU3HAKOB, MOJENb IS JEMOHCTPALMU CLEIUICHHOIO HACJIEI0BAHMS ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIpenapat: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIAHOTO CKPEIIUBAHUS Y
TPO30(HITBD.

IIpakTnyeckass padora «VI3yyeHue pe3yabTaTOB JUTHOPHIHOTO CKPEIIMBAHUS Y
Ipo30(UIBD).

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYMBOCTH

BsaumoneiictBue reHotuna U cpeabl mnpu (HOpMUpOBaHMU (GEeHOTHNA. M3MEHYHBOCTH
nmpu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE INPU3HAKU. Buasl HU3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudurkannonHas U3MEHYUBOCTh. Ponb cpenbl B (OPMUPOBAHUU MOAU(PUKAITUOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuanimoHHbIN psan ¥ BapuanmoHHas KpuBas (B.
Horanncen). CoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

'enotunuueckass u3MeHUYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TCHOTUITMYECKOH N3MEHYMBOCTH: KOMOWMHATHBHAS, MyTallHOHHASL.

KoMOuHaTuBHasE M3MEHYUBOCTH. Mei03 M TOJOBOM MpOIecC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. Posib KOMOMHATUBHOW U3MEHUNBOCTH B CO3/IaHUU T€HETHUYECKOTO Pa3HOOOpasus
B IIpeZiesIax OJTHOTO BHJIA.

MyTaloHHass W3MEHYMBOCTb. BHIbI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHIYyLIUPOBAHHBIE MYyTalMU. SAepHblE W LMUTOIUIA3MATUYECKHE MYTal|H.
CoMaruyeckre M TOJOBble MyTauuu. [IpyuMHBI BO3ZHHUKHOBEHUS MyTauuid. MyTareHbl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacienctBeHHod usMmeHunBoctu (H.M. BaBwiioB). BHesnmepHass W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemurxa u 3NUSEHOMUKA, PONb INULEHEMUYECKUX (HaKmopos 6 HACie008aHuu u
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdemoHcTpaunu



[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuupbr u cxembl: «Buabl W3MEHUMBOCTHY», «MoaudukanuoHHass H3MEHYUBOCTHY,
«KoMmOnHaTuBHAs H3MEHYMBOCTb), «Meiio3y, «O11010TBOpEHUEY, «I'eHeTnueckue
3a001eBaHUs YEIOBEKay, « Buabl myTammiiy.

O6opynoBaHue: KHUBbIe M TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(pororpadun) >KUBOTHBIX C PA3NTMYHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTtopnasi paGora «lccienoBaHne 3aKOHOMEPHOCTEH  MOJU(PUKAIMOHHOMN
n3MeH4uBOCTH. [locTpoeHre BaprallMOHHOTO psifia U BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrauu y Apo30puibl (Ha TOTOBBIX MUKPOIPENapaTax)y.

Tema 14. I'eHeTnKa Yen0oBeKa

Kapunorun uenoBeka. MexayHapoaHasi NIpOrpaMMa HCCIEIOBAaHHMS TI'€HOMA 4YeJIOBEKa.
Metoapl M3y4YeHHs] TEHETUKH YEJIOBEKa: TeHEATOTMUECKHM, OJIM3HEIOBbIN, IUTOTCHETHUCCKHH,
MONYJIALIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-reHeTnYecKnil. COBpPEMEHHOE OIpe/esieHne
TE€HOTUIIA: TOJHOT€HOMHOE CEKBEHUPOBAHHE, T'€HOTUIIMPOBAHHE, B TOM YHCJIE C MOMOILBIO
[MI[P-ananu3a. HacnenctBenHsie 3aboneBaHus 4enoBeka. ['@HHbIE M XPOMOCOMHBIE OOJIE3HH
4elloBeKa. bOJIe3HM ¢ HACIEACTBEHHON MpeApacloioKEHHOCThIO. 3HAuU€HUE MEIULUHCKON
TCHETUKH B TPEJOTBPAIICHUM U JICYCHWU TEHETHYECKHX 3a00JeBaHUIl yenoBeka. Menuko-
TreHeTUYeCKoe KOHCYJIbTUpoBaHUE. CTBONOBbIE KiIETKHU. [lOHSATHE «TrEHETHYEeCKOro TIpy3ay.
OTU4ecKHe acreKThl UCCIeA0BaHNN B 00JaCTH PEaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOpbl MOBBIIMIEHHOW YYyBCTBUTEIBHOCTH YeNlOBeKa K (DU3MUECKOMY U
XUMHUYECKOMY 3arps3HEHUIO0 OKpY’Karolled cpeabl. [eHeTmdeckas MpeapaciookEeHHOCTh
YeJI0BeKa K MaTOJIOTHSIM.

JdemMoHcTpannun

Tabmumpr u cxembl: «Kapuotumn uenoBeka», «MeToabl W3YYeHHS TEHETHUKU YEIOBEKAy,
«"eHeTnueckue 3a00IeBaHUS YETTOBEKA.

IIpakTuyeckas padora «CocraBiieHuE U aHAJIU3 POIAOCIOBHOM.

Tema 15. Cenekuusi opranuzMosB

JlomecTukanusi M celeKkiusa. 3apokACHUE CEJIeKIMU M AoMecTuKanuu. Yuenue H. U.
BasuioBa o LleHTpax npoucxoxaeHusl 1 MHOT00Opa3usl KyJlIbTypHBIX pacTeHUi. Ponb cenexuu
B CO3JIaHMM COpPTOB pAcTeHUHM U TMOpoJa KUBOTHbIX. CopT, mNopoja, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HacieacTBeHHOW n3MeHuuBoctyd H. M. BaBunosa, ero 3nauenue aiis
CENEKIIMOHHON PabOTHI.

Metobl ceneKIMoHHONW paboThl. MIcKycCcTBEHHBIH 0TOOP: MacCOBBIA M MHIUBHLY aJIbHBIH.
Oranbsl KOMOWHAIIMOHHOW celleKiuu. VcIbITaHne MpOou3BOIUTENIeH MO TOTOMCTBY. OTOOp 1O
TEHOTHUILY C TOMOUIbIO OLIEHKH (PEHOTUIIAa TIOTOMCTBA U OTOOP 10 T€HOTHITY C TIOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CENeKIIMOHHOW paboTel. PammanmnoHHBIT 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHHK MYTalUd Yy KyJIbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHne TEHOMHOTO pPENAKTUPOBAHHUA M MeToAoB pekomOuHaHTHRIX JIHK s
MOJYYECHUS UCXOAHOTO MaTepralia sl CEEKIUU.

[Monydyenne monumionnoB. BHyTpuBMmoBas TuUOpHIM3alUsi.  bBIM3KOPOIACTBEHHOE
CKpelllMBaHue, Win nHOpuAuHr. HepoacTBeHHoOe ckpeluBanue, win ayropuauHr. ['ereposuc u
ero mnpu4HMHBL. Vcmonp3oBaHWe TeTepo3nca B cenekuud. OTmanéHHas TUOPHIN3AIMSL.
[Ipeononenne Oecruiogusi MEXBHUIOBBIX THOpHIOB. JIOCTH)KEHHS CEJIeKIUH pacTeHUH U
KUBOTHBIX. «3€1EHAs peGONIOYULY.



CoxpaHeHHE M H3Y4YEHHE T€HETHMYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH U HMX JUKUX
poauueit At co31aHusl HOBBIX COPTOB M TMOPUIOB CEIIbCKOXO3SHCTBEHHBIX KYJBTYp. M3yueHue,
coxpawnenue u ynpaeieHue 2eHemu4ecKuMu pecypcamiu cebCKOX03AUCEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYUUEHUS CYUWeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUU U KPOCCOS8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX MeMO008 HAYUHbIX UCCIe008aAHUL, NepedosbiX uoel u
NepCcneKmueHbIX MexHON02UIL.

JdemMoHcTpannu

IToprpersr: H. . Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuups! 1 cxembl: «L{eHTpbI MPOUCXOXKACHNUS U MHOT0OOpa3usi KyJbTYypHBIX PACTEHHID,
«3aKOH TOMOJIOTMUECKHUX pSIOB B HACIEACTBEHHONM M3MEHUMBOCTH», «METOIbl CEIEKIHUNY,
«Otnanénnas rudpuauzamusy, «MyTarenes».

JlabopaTopHasi padora «/3ydyeHne COpTOB KYyJbTYPHBIX PACTEHUN M MOPOJA AOMAIIHUX
KUBOTHBIX».

JlaGoparopHas padora «/3yueHne METO0B CEIEKIIMU PACTEHUID.

IIpakTyeckas padora «lIpuBuBKa pacTeHUI».

IKcKypeust «OCHOBHBIE METOJBI M JOCTHXKEHUS CEJIEKIIMHM PACTEHUN M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBI YYacTOK, B TEIUIMYHOE
XO3AHCTBO, B JJAOOPATOPHUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTeXHOJI0THA U CHHTETHYECKast 0M0/10T U

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE W TKAHEBBbIE KYyJbTYpBHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepucTHKa. TpaauiuoHHass OHOTEXHOJIOTUS: XJieboneueHue,
MOJIyYeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. Mukpoouosornueckuit cuute3. OOBEKTHI
MHUKPOOHOJIOTHYEeCKUX TexHosorui. [Ipon3BoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

Coznanve  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHUS U
KOHCTPYMPOBAHHsI T€HOMOB C LIEJIBIO ITOJTYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeyarolyecs B IpUpoe OMOCUHTETUYECKHE ITyTH.

Knerounass unxxenepusi. MeToabl KyJabTyphbl KJIETOK U TKaHEH PACTEHUN M JKMUBOTHBIX.
Kpuobanku. Comartuueckas ruOpuan3anus W coMaTH4ecKuil smOpuorenes. Mcmomb3oBanue
ralyIonIoB B CEJEKUUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvszoeanue
MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX aumumen ¢ meouyure. VICKycCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIMsS SHLEKIETOK W KIOHMPOBAHHME >KMBOTHBIX. METOX TpaHCIUIAaHTALUU sIAEp
KIETOK. Texuonocuu 0300po8neHus, KyIbMUueUpOBAHUs U MUKPOKIOHANLHO2O DPA3MHONCEHUS
CEeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T'eHHas MHXkKeHepus. VICKyCCTBEHHBIM CUHTE3 I'eHa U KOHCTPYUPOBAHUE
pekomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHRKEHUS U TEPCHEKTHBBI
XpPOMOCOMHOW M TEHHOW HWH)KEHEPHH. OKOJOTHYECKHE W HJTUYECKHE MpoOJIeMbl TE€HHOMU
UHXXCHEPUH.

Menununckue 6uorexnosioruu. I[loctrenomuas mudposas meaununa. [1I[P-quaraoctuka.
MeTabo10MHBIN aHaIHU3, TeHOLIEHTPUYECKH aHAJIN3 IPOTeoMa YesloBeKa [T OLIEHKU COCTOSIHUS
€ro 310poBbd. lcmonb3oBaHME CTBOJOBBIX KIETOK. TaprerHas Ttepanus paka. 3D-
OMOMHXEeHepHsT UIsl  pa3padoTKu  (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUAX TEXHOJIOTHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTUH TPEXMEPHOr0 OHONPUHTHHIA U
ckadGoaanuHra Ui pelieHus 3a1a4 NepcoHAIM3UPOBAHHON MEIUIMHBI.



Co3nanue BEKTOPHBIX BAaKIMH C LEJNbI0O OOecreyeHuss KOMOWHUPOBAHHOM 3aIUTBHl OT
Bo30yauteneii OPBU, ycraHoBIieHHE MOJIEKYJISIPHBIX MexaHu3MoB (yHkimoHupoanus PHK-
CoJIep KallliX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 ONacHbIE 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemoHcTpaunu

Tabmuupr  u cxembl:  «lcmnonb3oBaHME  MHUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxkeHepusn», «l 'eHHas HHXKEHEPUs».

JlaGopaTopHas paGora «3yueHre 00beKTOB OMOTEXHOIOTUN.

IIpakTyeckas padora «lloayueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

JIKCKypcus «buoTeXHOI0rus — BaKHENIIasi IPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaenue u pa3BuTHE IBOJTIOIUOHHBIX MPeEACTABJIEHUI B 0M0J10THN

OpommounonHasa Teopus Y. [lapBuHa. [Ipeanocsiiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
U Hay4Has nearenbHocTh Y. [lapBuna.

JIBwKyue cuibl 3BomouuMd  BuaoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTb
pPa3sMHOKEHHUSI OpPraHWU3MOB, HACIIEACTBEHHAas HM3MEHUYMBOCTh, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBII U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTnueckoi Teopun 3soonuu (CTI). HeliTpanpHas Teopusi 3BOIIOLUH.
CoBpeMeHHas HBOJIIOLIMOHHAs OMOJIOTHs. 3HAYEHHE HBOJIIOLIMOHHOW TEOpUH B (hOpMHpOBaAHHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdemoHcTpaunu

IToprpersr: Apucrtorens, K. JIunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepukos, 1. U. llImansrayzen, Ix. Xongeitn, J. K. benses.

Tabmuups! u cxembl: «Cucrema xuBoi npupoasl (no K. JIlunuer)», «JlecTHuna >KMBBIX
cymectB (mo Jlamapky)», «Mexanusm (HOpMUpPOBaHHS NPUCTIOCOOJIEHUI y pacTeHHid U
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyTa nyremectsust Y. lapsunay, «Haxonku Y.
Hapsunay», «®Dopmbel O60ppOBI 3a cymiecTBOBaHue», «llopoasl romyOGeit», «Muoroobpasue
KyJBTYpHBIX (hOopM KamycTbl», «Iloposabl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX
BunoB (mo Y. [lapBuny)», «Cxema COOTHOLICHUS ABMXKYIIMX CHJI 3BOJIOLMKU», «OCHOBHBIE
I0JIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3Boaonus u eé pe3yabTaThl

[lomynsimust kak 3jeMeHTapHas enuHuia 3BoJoLMU. COBpPEMEHHBIE METOABI OLIEHKHU
TEHETHYECKOTO Pa3HOOOpa3Hs U CTPYKTYphI MOmyauuii. I3MeneHnne reHooHIa Moyl KaK
2JIEMEHTApPHOE SBOJIOLMOHHOE SIBJICHHE. 3aKOH TeHeThdyeckoro pasHoBecus [[x. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAaKTOpPbl (ABMKYLIME CHJIbI) 3BOJIONMU. MyTalMOHHBIN mporecc.
KomOunatuBHass u3MeHuuBOCTb. /[lpelip reHoB — ciyuwaiiHble HEHAlpaBlICHHbIE H3MEHEHUS
qyacToT ayvienel B momymsauusax. O¢¢ekT ocHoBatens. Ighgexkm OYMubLIOUHO20 20PIbIUUKA.
CHuoicenue eenemuuecko2o pasHooobpasus: npuyunvl u cireocmeus. llposenenue s¢pghexma
Opetiha 2enos 6 Oonvwux u manvix nonyaayusx. Murpanuu. V30nsS1us  MOMYJSIU:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OMoIoruYecKast (pErnpo yKTUBHAS).

EctectBenHblil oTOOp — HampaBisitomuidi ¢axktop 3Boironuu. DopMbl €CTECTBEHHOTO
oTOopa: JBMXKYLIUM, CTaOWIM3UPYIOIIMMA, pa3peiBatoliuid (qu3pynTuBHbI). [lonoBoit or6op.
BO3HHUKHOBEHNE U 3BOJIOLUSA COLUAIBHOIO TOBEICHUS KUBOTHBIX.



[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysibTaT MHKPO3BOMIOLMHU. BO3HMKHOBeHHE
npucnocoOIeHnit y opranu3mMoB. ApoMopdo3sl U uaroaantanuy. [Ipumeps npucnocoOnenuit
y opraHu3MoB: Mopdonornueckue, Q(U3NOJIOTHYSCKUE, OWOXMMUYECKUE, ITOBEICHUCCKHUE.
OTHOCHUTENBHOCTb MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTaT MHKPOIBOJIOLUU.
W3onsauus — ximroueBoil ¢akrtop BupooOpazoBanusa. Ilytm u cnocoObl BuA00Opa3oBaHUS:
ajuionatpuueckoe  (reorpauyeckoe), CHUMIATPUUYECKOe (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monurutonu3anys, rudpuau3anys). JIuTenbHOCTb HBOIIOIMOHHBIX MTPOIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OUOJIOTHYECKOTO pa3HOOOpas3usl.

Ponp sBomonuoHHOM Ouosornu B pa3paOOTKE HAy4YHBIX METOJOB COXpPaHEHHS
O6nopazHooOpazusi. MUKPOIBOIIONHS U KOIBOJIOIMS Mapa3uTOB M HX X031€B. MeEXaHU3MBI
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpanumn

IToprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuue! u cxembl: «MyTalMOHHasE U3MEHUYUBOCThY, «lloMysAIMOHHAs CTPYKTypa BUAAY,
«Cxema mposiBieHHss 3akoHa Xapau—BaitHOepra», «/[BmKymme CHIIBI  HBOJIOIMNY,
«OKoJorHYecKasl H30JIALUS TOMyJUUi ceBaHCKOW ¢openuy, «l'eorpaduyeckas wuzomsAus
JMCTBEHHHIIBI CHOMPCKON W JINCTBEHHHUIIBI JaypcKoiy, «[lomynsaunonHbie BOTHBI YHCICHHOCTH
XHITHUKOB W KepTB», «Cxema JeiCTBUS eCTeCTBEHHOro orOopa», «Dopmbl OOprOBI 3a
CYLIECTBOBAHUE, «HaycTpuanbHbIi MEJIaHU3M», «Kussle HCKOTIaeMbIE,
«ITokpoBHUTENBCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexnmaromas okpacka >KXUBOTHBIXY,
«®Puznonoruyeckue agantanumn», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kputepun Buga», «Bugsl-nBoitHukn», «CtpykTypa Buaa B mpupoge», «CrnocoObl
BunooOpazoBanusi», «l'eorpaduyeckoe BumooOpazoBaHue TPEX BUAOB  JIAHABIIIEHY,
«DKOJOrMYeCcKoe BHJI000pa3oBaHUE BUJOB CHUHUI, «llomummonnsl pactenuity, «KamycTHo-
peneyHsblid THOPUIY.

O6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIMU HACEKOMBIX, dydelia TTHI[ U 3Bepel C
[IPUMEpaMHU Pa3InYHbIX MPHUCIOCOOJEHUM, yydena NTHULl U 3Bepeil pa3HbIX BHJOB, repodapuu
pacTeHui OJM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIMH CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BblsiBIIeHNEe H3MEHYUBOCTH Yy 0COOEH OJTHOTO BUAAY.

JlaGopatopnas pabora «IIpucrnocobneHus OpraHMU3MOB UM HUX OTHOCHUTEIIbHAs
1[EIeCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHJIOB 110 MOP(HOIOTUIECKOMY KPUTEPUIO».

Tema 3. MakposBosonus U eé pe3yabTaThl

MeTtopl n3ydeHHst MakpolBoJtonu. [laneonTonornueckre METo1bl U3y4eHUs IBOJIIOLINN.
Ilepexoanslie GopMbl U GUIOTEHETUYECKHE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBomonuu. CpaBHeHue @uopbl U (dayHbl
MaTEepHKOB U OCTpOoBOB. buoreorpapudeckue obnactu 3eman. BUgbl-sHIEMUKH U PEITUKTBHI.

OMOPHOIOTMYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOAbl M3YYEHHUS 3BOJIIOLUU.
I'eHeTnueckue MEXaHU3MbI 3BOJIOLMN OHTOIEHE3a W TIOSABJICHUS HBOJIOLMOHHBIX HOBLIECTB.
['omMos0oruyHbIe U aHATOTUYHBIE OpraHbl. PyTMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyISIpHO-
reHeTH4YecKkue, OHOXMMHUYECKHE M  MaTeMaTHYEeCKME METOJbl M3Y4YEHHUS  DBOJIOLUU.
I'omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUIECKHUX JIEPEBHEB.

XpOMOCOMHBIE MYTAIlMH U 3BOJIOLHS TEHOMOB.

O6mme 3aKOHOMEpPHOCTH  (mpaBwia) dBoJomuH. [lpunyun  cmenvl  QYHKYuUl.
HeoGpatumocTs 3BooLuH. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB HBOJIOLHH.



JdeMoHcTpanun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosep, 3. ['ekkens.

Tabnuupl 1 cxembl: «DUIOreHETHUECKUHN PsI/I JIOMIATN», «APXEONTEPUKCY», «3BEpo3yobIe
smepb», «Creronedansy, «Punnodurey, «CemeHHbIe ManopoTHUKW», «buoreorpaduueckue
30HBI 3emin», «Jlpeid konTHHEHTOBY», «PenukThl», «HadampHble cTaguu >MOpPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «l'OMOJOrMYHBIE W  aAHAJIOTUYHBIE  OpPTaHbD»,
«PymumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IMIMMIMaH3e», «[naBHbIe
HaIpaBJICHUS 3BOIIONUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSDKH HMCKONAeMbIX OCTaTKOB OPTraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pasBuTHe sKU3HA Ha 3emuie

Hayunble TUNOTE3BI MNPOMCXOXKIEHHUS XU3HM Ha 3emsie. AOuoreHe3 M MaHCIEPMUS.
JloHayuHble TPEJCTABICHUS O 3apOKICHUM KH3HU (KpeannoHu3M). ['HWmoTe3a MOCTOSHHOTO
caMOo3apOKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu @. Peau, JI. Cnamnannanu, JI. [Tactepa.
[TponcxoxaeHue Ku3HU U aCTPOOUOIIOTHSL.

OCHOBHBIE ATalbl HEOPraHUYECKOM 3BotoLMK. [lnanerapHas (reosorudeckast) 3BOIIOLUS.
Xumudeckas: 3BONIONHSA. AOWOTEHHBIN CHHTE3 OpPraHMYECKHWX BEIIECTB M3 HEOPTaHUYECKHX.
Omeir C. Munnepa u I'. KOpu. OOpazoBanue mnoauMepoB u3 MoHOMepoB. KoarepBatHas
runore3a A. M. Omapuna, rumore3a mnepBuyHoro OynboHa JIk. XomaeiHa, TeHeTHdecKas
runore3a . Mémrepa. Pubo3umbr (T. Yek) m rumore3a «wmupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Ucropuss 3emnum u Metonsl €€ wusydeHus. Vckonmaembple OpraHMYeCKHE OCTaTKH.
I'eoxpononorus u e€ Meronsl. OTHOCUTENbHAsE ©  aOCOJIOTHAs  T'E€OXPOHOJIOTHS.
I'eoxpoHOIOrMUEcKas 1IKaja: 30Hbl, IPbI, IEPUOBI, JTOXH.

HavanbHble sTansl opranndeckoi sBostouuu. IlosBieHne u 3BOIOLMS NEPBBIX KIIETOK.
OBomonus Metabonu3ma. Bo3HWKHOBeHHE MepBBIX dKocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM KaK aHajlor TepBbIX Ha 3emie cooOmiecTB. Ctpomartonuthl. IIpokapuoTel u
3YKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (cUMOHMOTreHe3). DBONIOIHMOHHOE MPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tanbl 3BOJIONUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpdO3bl pacTEHUI.
Beixon pacrenuii Ha cymy. llosiBieHue CHOpPOBBIX pPACTEHMM M 3aBOCBAaHUE HMMH CYLIH.
Cemennble pacteHus. [IpoucxoxieHne BETKOBBIX pacTEHU.

OcHOBHBIE 3Tambl 3BOJIIOIMHU KUBOTHOTO MHpa. OCHOBHbIE apoMOpP(O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBrie XopaoBbIe
XKUBOTHBIE. JKU3Hb B BOJIe. DBOMIONMS MO3BOHOUYHBIX. [Ipoucxoxkaenune ampuduii U penTuiIuii.
[Ipoucxoxaenue Miekonurtaromux U nOtull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0€Cro3BOHOYHBIMHU U ITO3BOHOYHBIMHU )KUBOTHBIMH CYIIIH.

Pa3ButHe xn3HM Ha 3emiie 10 3paM U NEPUOaM: apXel, POTEPO30H, NaIe0301, ME3030H,
KaiiHO30M. OOmias XapakTepuCTHKa KJIMMara M Treojiorhdeckux mpoueccos. [losBienue u
pacuBeT XapaKTEpHBIX OPraHHW3MOB. YTJIEOOpa30BaHUE: €ro YCIOBHUS M BIMSHHME Ha Ta30BbII
cocTaB aTMOC(EPHI.



MaccoBble BBIMUPAHHS — 3KOJOTMYECKHE KpPHU3UCHl Ipouuioro. IlpuumnHsl U ciencTBus
MaccoBbIX BbIMHpaHHUil. COBpeMEHHBIH SKOJIOIMUECKUi Kpu3Hc, ero ocodeHHoctu. IIpobiema
COXpaHeHHUs1 OMopa3Ho00pasus Ha 3emie.

CoBpemeHHasi cucreMa opraHuyeckoro mupa. [IpyHIMNBI Ki1accupuKauy OpraHU3MOB.
OcHOBHBIE CHCTEMaTHYECKHE IPYIIbI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsi: ®@. Penu, JI. Cnamnannanu, JI. [Tacrep, U. 1. Meunukos, A. . Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmump! u cxembl: «Cxema omnbitTa @. Penny», «Cxema ombita JI. ITactepa mo u3yueHuto
camo3apokaeHus xkusHm», «Cxema onbita C. Mumepa, I'. YOpu», «Otanbl Heopranudeckoi
sBosoIMNY, «['eoxpoHonornueckas mkanay, «HadanpHble 3Tanbl OpraHUYECKON 3BOJIIOLIMNY,
«Cxema oOpa3oBaHUsl 3yKapuoT NyTéM cumOuoreHesa», «Cucrema xKHUBOH IPHUPOJIBI»,
«Ctpoenue  Bupyca», «Apomopdo3sl pacteHui»y, «Punnodure», «OgHOKIETOUHBIE
Bozlopocian», «MHorokierounsle Bopopocaw», «Mxmy», «IlanmoporHukn», «lomoceMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHS HKUBOTHOTO MHUDPAY,
«Apomopdo3sl  KHUBOTHBIX», «lIpocreiimmey, «Kumeunononoctueie», «Ilnockue uepsm»,
«YneHucToHoruey, «PbI0B, «3eMHOBOJHBIEY, «IIpecmbikaromumecs», «Itnpmy,
«Munekonuraromme», «Pa3Buthe JKHM3HM B apxeuckod dpe», «PasBurme Ku3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTme KHU3HM B TANCO30MCKON 3pey», «Pa3BuUTHE KU3HH B
ME3030MCKOl 3pe», «Pa3BuTHe KHU3HM B KaWHO30MCKOW »3pe», «CoBpeMeHHasi cHCTeMa
OpPraHUYECKOTO MHPaY.

OO6opynoBanue: repOapuu pacTeHUM pPAa3IUYHBIX OTJENOB, KOJJIEKIMM HACEKOMBIX,
BJIQ)KHBIC IIPENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH HIJIOKOXHUX, CKEJIETHI
MI0O3BOHOYHBIX >KMBOTHBIX, 4Yydejla NTHUIl M 3BEpeH, KOJUIEKIMH OKAaMEHEJIOCTEeH, MOJE3HBIX
HCKOMNIAEMBIX, MYJISKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas snaGopatopHasi padora «MoaenupoBanue onbiToB Mumnepa—tOpu no
M3yYeHHUIO a0MOTEHHOTO CHHTE3a OPTraHWYECKUX COSAMHEHHI B IEPBUYHOM aTtMochepe».

JlaGopaTtopHasi pabora «lV3yuyeHHe W ONUCAHHE MCKOMAEMBbIX OCTATKOB JPEBHUX
OpPraHHU3MOB).

IIpakTuyeckas pa6ora «M3ydyeHne OCOOEHHOCTEH CTpPOEHHUS pacTEHHIl pa3HBIX
OTIEJIOBY.

IIpakTnyeckas padora «/3yyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — AaHTPOINOIeHe3

Pa3nensl u 3a1aun aHTpONOI0rMU. MeTo 1l aHTPOIOJIOTHH.

CraHoBJIeHHE MPEICTaBICHUM O IMPOUCXOXACHUM YelIOBEKa. PenuruosHble BO33pEHUS.
CoBpeMEHHBIE HAyYHBIE TEOPHH.

CxoncTBo 4yesoBeKa C JKMBOTHBIMHU. CHCTEMAaTH4YeCKOE IIOJIOKEHHE  4YeJIOBeKa.
CBuzerenbcTBa CXOJACTBAa YEJNOBEKAa C OKMBOTHBIMM: CPaBHUTEIBHO-MOP(OJIOTHUECKUE,
sMOpHosornyeckue, (U3NoIoro-OMOXUMHUYECKUe, ToBeAeHYeckre. OTInyMsg 4YeloBeka OT
KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO
MO3ra U BTOPOI CUTHAJIBHOM CHCTEMBI.

JBwxymue  cuibl  (pakTopsl) — aHTpoOIOTreHe3a:  OMOJOTMYECKHE,  COLMAJIbHBIE.
CooTHomeHne OMOIOrMYECKUX U COIIMANIbHBIX (PaKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJMH aHTpOIOTeHe3a. PaHHMe denoBekooOpasHble 00e3bsiHBI (ITPOKOHCYJIBI)
Y paHHHE TIOHTH/IbI — OOLIMe MPEIKHU YeT0BEKOOOPa3HbIX 00€3bsSH U JII0/IeH. ABCTPAIIONUTEKH —
IBYHOTHE NpPEAKHU JIoAeH. YeaoBeK yMenblid, NEpBbIE M3TOTOBJIECHMs Opyauil Tpyaa. Yemosek



MPSIMOXOJISAIINIA U TIePBBIN BBIXOJ Jtojieit 3a mpeaensl Adpuku. Yenoek relaenbOeprekuii —
00N TPeTOK HeaHJePTATLCKOTO YEJIOBEKa M YeJIOBEKa pa3yMHOro. YemoBeK HeaHaepTalIbCKui
KaK BHJI JIIOAEH XOJOJHOTO KinMMara. YeloBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreneTrka 1 najaeoreHOMUKa.

DBOMIONMS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHBIM OTOOp B MOMYJSIUSX 4YeslOBEKa.
MyTtanunonssiii nporecc U nonumopdusm. [lomynsioHHbIe BONHBI, apelid reHoB, MUTpaIUs U
«3(hdexT ocHOBaTENN» B MOMYJISAIUIX COBPEMEHHOTO YeJIOBEKa.

Uenoseueckue packl. [lonsitue o pace. bonbiime pacel: eBporeouHasi (eBpa3uiickas),
aBCTpaJo-HerpouiHas (dPKBaTOpUaabHas), MOHTOJOUIHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTH pacCeleHWs 4YeloBeKa MO IulaHere. EnmHCTBO 4YenmoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCJIOBHUSIM
OKpYJKarolie cpensl. Biausiaue reorpaduyeckoit cpeapl u apeida reHoB Ha MOP(GOIOTHIO H
(U3HOJIOTHIO YeIOBEeKa.

MexaucuuIuiMHapHple  MeToasl B (U3MYecKOW  (OMOJOTHYecKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAsA ~ AHTPOIOJIOTUS M NAJCOAHTPONOJOTUS  YEJIOBEUECKHX  MOIMYJISLUM.
buocounansHble  MCcIeAOBaHMA ~ OPUPOJBI  yenoBeka.  VccimenoBaHue — KO3BOIHOLUU
OMOJIOTUYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanun

[Toprpetsr: Y. lapsun, JI. Jluku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmuubr w  cxembl: «MeToAbl aHTPOMOJOTHMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBI», «CKeleT 4enoBeKa W CKeJeT MuMIaH3e», «PyauMeHTsl u
aTaBU3MbDY, «JIBWXKyIIMEe CHJIBI aAHTPOIIOTE€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpasionuTek», «HenoBek ymensiii», «HenoBek npsMOXOAsIniDy, «/[eHUCOBCKUN YEIOBEK»
«Heannepranbipl», «KpomanboHib», «llpeaku denoBekay, «ITalbl 3BOJIIOIUH UYEJIOBEKAY,
«Pacspl uenoBekay.

O6opynoBaHue: MyJSDKM OKaMEHEJIOCTeH, MpeaAMETOB MaTepUaIbHOW KYJIbTYphl MPEAKOB
qenoBeka, penponykiuu (dotorpaduu) KapTUH C  MH(OIOTHYSCKMMH U OHONICHCKIMH
CIOKETaMH MPOUCXOXKICHUS YeJoBeKa, (poTorpaguu HaX0JOK MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEb Yepera 4elloBeKa M 4Yeperna HIMMIIaH3€, MOJENb KUCTH 4YelIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpCa MPEAKOB YEIOBEKa.

JlabopaTopnass paGora «VI3yueHue OCOOEHHOCTEHl CTpOEHHsI CKeleTa 4YeloBeKa,
CBSI3aHHBIX C MIPIMOXOKIACHUEM.

IpakTuyeckas pabora «/3yueHne s3KOJIOTHYECKUX aJaNTalil YeTOBEKa.

Tema 6. DJxojgormss — Hayka O B3aMMOOTHOLUIEHHSX OPraHM3MOB H
HAJ0PraHU3MEHHbIX CUCTEM C OKpYsKaloulei cpeaou

3apoxaeHue W pa3BuTtHe HKoioruu B Tpymax A. I'ymGompara, K. ®@. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsizb
9KOJIOTUU C APYTMMH HayKamHu.

MeTtoasl skonoruu. IloneBbie HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
nabopaTtopHble. MoJienupoBaHie B 3KOJOTHMA. MOHUTOPUHT OKpYIKAroIlel Cpeibl: JOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJOTMYECKMX 3HAHUM JUIs 4YesloBeKa. DKOJIOTMYeCKOe MHPOBO33PEHHE Kak
OCHOBa CBA3€M YenmoBedyecTBA € MNpupoaoil. DopMUpPOBaHHE DKOJIOTHYECKOM KyJIBTYpPhl M
9KOJIOTUYECKON TPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanumn



[Toptpetsr: A. I'ym6omabar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuupr u cxemsl: «Paznenst axonoruny, «Metoasl 3Konorun», «Cxema MOHUTOPHUHTA
OKpY>KaloIlIeu cpeab».

JlaGoparopnas padora «/3yueHne MeTo10B SKOJTOTUYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsl u cpefa o0MTAHUS

Okonoruueckue ¢GakTopel M 3aKOHOMepHOocTH uXx JaeiictBus.  Kiaccuduxarms
HKOJIOTHUECKUX  (aKkTOpOoB:  aOMOTHUECKHe, OHOoTHYecKHe, aHTponorensele.  OOmue
3aKOHOMEPHOCTHU JAEUCTBHS dKosornueckux (axkropos. [Ipasuno munumyma (K. Ilnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Aobnotnueckue akropel. CBET Kak SKOJIOTHUECKU (akTop. JleficTBue pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKHE TPYIIBl PACTEHUM M >KMBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CurHasibHas poisib cBera. doToneproausm.

Temmepatypa kak skonoruueckuid Qaxrtop. JleiicTBue TemmepaTypbl Ha OPTaHU3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojoruyeckuit gaxtop. IIpucrnocobnenus pacTeHui K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukanus pacTeHuit mo OTHOIIEHHIO K Boje. llpucmocoGnenus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl 0OMTaHMSA OpPraHU3MOB: BOJHAs, HAa36MHO-BO3AYLIHAs, MOYBEHHAs, TIyOMHHAas
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DOU3NKO-XMMHYECKHE OCOOEHHOCTH cpea OOUTaHUS
opranu3moB. [IpucnocoOiaeHnst OpraHu3MoB K KU3HU B Pa3HbIX CpeAax.

buonoruueckne putmel. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[TprcnocoO0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH.

Kuznennsie Gopmbl opranusmoB. Ilonstie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHUI: NepeBbs, KyCTApPHUKH, KYCTapHUUKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHUE TpPABBI.
Xuznennbie (HOpPMBI KHUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a’poOMOHTHL. (OcoOeHHOCTH
CTPOEHHMSI U 00pa3a KHU3HU.

buotnueckne  ¢daktopel. Buumbl  OMOTHUYECKMX  B3aMMOJCWUCTBHI:  KOHKYPCHIIHS,
XHUIHUYECTBO, cUMOMO03 U ero ¢gopmsl. [lapasutusm, koomnepanus, MyTyaanu3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxJieOHMuYecTBO). Herpoduueckue  B3auMOIEHCTBUS  (TONHUYECKUE,
dbopuyeckue, ¢dadbpuyeckue). 3HadeHHE OMOTHMUECKHX B3aUMOJICHCTBUI Ui CYIIECTBOBAHUSA
OpraHu3MoB B cpefie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHHSL.

JdeMoHcTpanun

Tabmuupr u cxemsl: «Ikonorudeckue GakTopby, «CBETOBOU CHEKTP», « IKOJOTUUECKUE
IpyNIbl )KUBOTHBIX M0 OTHOUIEHHIO K CBETY», « T€IIIOKPOBHBIE dKUBOTHBIEY, «XO0JI0THOKPOBHbIE
KHUBOTHbIE», «DHU3NOJOTUYECKUE aJalTallud >KUBOTHBIX», «Cpeabl OOMTaHHUS OpPraHU3MOBY,
«buonoruueckue puTMbl», «Ku3HeHHble GopMbl pacTeHUD, «Ku3HeHHbIE (HOPMBI KUBOTHBIX»,
«OKocHCTEMA IIUPOKOJIIMCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO jeca», «llemu nuraHus»,
«XumranaectBoy, «llapazutuzmy», «Konkypenuus», «CumoOnosy, «KommeHcanuzmy.

O6opynoBanue: TepbapuM pacTeHUH U SKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIHSHHIO
pPa3NUYHBIX  SKOJIOTMYECKHUX  (AaKTOpPOB, TIepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOCIIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapuM M KOJJIEKIUU TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHui, dydela NTUIl W 3Beped, repOapuu pacTEeHUW, OTHOCAIIUXCS K THrpoduTam,
KcepoduraM, Me3oduTaM, KOMHATHBIE PpACTEHMs] HaHHBIX TPYMI, KOJUIEKIMH >KMBOTHBIX,
OOUTAIONIMX B Pa3HBIX CpeAax, repdapuu M KOJUIEKIUU PACTEHHH U >KUBOTHBIX, 00JalarolIuX



yepTaMu TPUCIIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHHSIM YCJIOBHH JKU3HH, TepOapuu U
KOJUICKIIMM PACTEHUM W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJIJIEKIIUHU KUBOTHBIX,
YYacTBYIOIIUX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHasi padota «BrisiBiIeHHE TPUCTTIOCOOICHNN OPTaHU3MOB K BIIUSTHUIO CBETaY.

JladbopaTopnasi paGora «BbIsiBiIeHHE TPUCTIOCOONICHUN OPraHU3MOB K BIIMSHHUIO
TEMIIEPATYPbI».

JladbopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OOUTaHWUSI.

Tema 8. Jko10rUsi BUA0B M NOMYJISIIHI

DKOJIOTHYECKHE XapPaKTEPUCTUKH TOMysiiud. [lomyssius kak OnoJiorndeckasl cucrema.
Ponbe HEOTHOPOTHOCTH Cpenbl, (PU3NIECKHX OaphbepoOB W OCOOCHHOCTEH OHMONOTHH BHUJIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPbI MOMyJsiiinii. OCHOBHbBIE TIOKAa3aTeNN MOIYJISILIUU:
YUCJICHHOCTh, TJIOTHOCTh, BO3pPACTHAs M TOJIOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTta, CMepTHOCTh, MUTPAIIHSL.

DKojoruueckasi CTpykrypa mnomynsuuu. OleHKa YHUCICHHOCTH Nomynsuud. JluHamuka
MOMYJISAUNU U €€ peryysinusa. bHoTHYeCKUi MTOTEHIHAN TONyJsinuu. MoaennpoBaHue JTUHAMUKU
nonynsauud. Kpusble pocta uucinenHoctu nonyisuuu. Kpusbsle BbDKuMBaHMs. Perymsmus
YUCICHHOCTH TIOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIINX OT IUIOTHOCTH.
DKOJIOrM4ecKHe cTpaTeruu BUIoB (r- 1 K-ctparerun).

[TonsiTue 00 »KoONOTMYECKOW HuUIe BUAa. MecrooOuTanue. MHOromepHas MOJIETh
skonornyeckor HumM JIx.M. XatunHcona. PazMepsl 3komornueckoid Humu. [loTeHnmanbHas u
pean30BaHHas HUIIIH.

Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M ux KU3HEHHBIE CTpaTEeTHU.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJICHUS M MUrpAlMi KUBOTHBIX. buonornueckue WHBA3UHU
qYy>KE€POJIHBIX BHIOB.

JdeMoHcTpanun

[Toptpert: dx. . XaT4ynHCOH.

Tabmuip! 1 cXembl: « DKOJTOTHIECKUE XapaKTePUCTUKH TTOmysuny», «IIpoctpancTBennast
CTpyKTypa momynsiuun», «Bo3pacTHple mnupamuasl nomyisiuun», «CKOpPOCTh 3aceieHUs
MOBEPXHOCTH 3eMJIM pa3IMYHBIMU OpraHuzMamm», «Mogenb skonorudeckor Humm Jx. U.
XaT4YMHCOHAY.

O6opynoBanue: repOapun pacTeHUH, KOJJICKIIUN JKUBOTHBIX.

JladopaTopnasi padora «[IpucrnocoOneHust cCeMsH pacTeHUN K pacCEICHUIOY.

Tema 9. Jkos10rusi cO001IECTB. IKOJOTHUECKUE CHCTEMBI.

CoobmectBa opranu3MoB. brorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHH3MaMu B
ouoneHose.

OkocuctemMa Kak OTKpbiTas cucrema (A. Jx. Tencnu). DyHKIHOHANIbHBIE OJOKH
OpPraHU3MOB B HKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIIOKU SKOCUCTEM. [I0YBBI U MBI B IKOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNu 3KOCUCTeMbl. buomacca u npoayKius. DKOJIOTHUYECKUE TTHPaMUIbI
qrcen, OMOMacChl U DHEPTUH.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIlecCHu. [lepBUYHBIE W BTOPHUYHBIC CYKIIECCHM U HX



NPUYMHBL. AHTPOIIOTEHHbIE BO3JACUCTBUS Ha cyKueccuu. KimmakcHoe — cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BELUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOcUcmeMbl 03€p U peK. DKOCUCmeMbl MOpel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nNyCmbvlHb.

AHTpONOTreHHbIE  AKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuuus Mexay
AHTPOIIOT€HHBIMU U MPUPOJHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. ['opojckas ¢iopa u dayHa.
CunanTponu3anust ropoickod ¢ayHbel. buojormueckoe U  XO3sIMICTBEHHOE  3HAuEHUE
arpo’KOCHUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH  (HOPMHUPOBAHHMS  OCHOBHBIX  B3aMMOJCHCTBHI  OPraHW3MOB B
sKocucTeMax. Ponb kackaonozo s¢ghgpexma u 6udo8-30upuramopos (Kiouesvbix 6udog) 8
@ynxyuonuposanuu  sxocucmem. IlepeHOC HHEPrUM U  BELIECTB MEXAY CMEXHBIMU
JSKOCHCTEMaMH. YCTOWYMBOCTh OpPraHU3MOB, NOMYJSAUMHA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTE€HHBIX BO3/IEUCTBUI.

Mexanuzmvl  8030eticmgus  3a2ps3HEHULl  PA3HBIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOJOLUYECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTOI0IOTUsT MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOMOT'€HHBIX SKOCUCTEM.

JdeMoHcTpanun

[Toptpet: A. Ix. Tencnu.

Tabmunp! u cxeMbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTo Jeca», «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHUCTEMER,
«KpyroBopor BemiecTB B 9kocucteme», «llemm mnuraHus (macTOMINHAS, JAETPUTHAA)Y,
«DKoJorHyecKasi MUpaMuaa YUcen», « IKOJIOTHUEcKasi mupamMuaa OMOMacchy, « DKOJIoruyeckast
nupampia sHeprum», «OOpazoBanue Oonota», «llepBuuHast cykueccus», «BoccraHoBieHue
Jjeca mocliie moxapa», «IKocUCTeMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB W IHOTOK
SHEPrUM B arpoueHose», «lIpumepsl ypboskocucTem».

O6opynoBanue: repbdapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesa ITHUIl U 3BEPEH,
repOapuu KyJIbTYpHBIX U AUKOPACTYLINX PACTEHUH, aKBapHUyM KaK MOJENb YKOCHCTEMBI.

IIpakTuyeckas padora «l3ydenue u onucanre ypOo0o3KOCUCTEMBDY.

JlabopaTopHnasi pa6ora «/3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTUX B
Pa3HBIX IKOCHCTEMAX).

JKeKypeust «DKCKypcusi B TUITMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOAOJBHBIN WM MOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKcKypeust «IKCKYpCUs B arpodKOCUCTEMY (Ha MOJIC UM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHasi IKoCUCTEMA

buocdepa — obmermanerapras o6ojouka 3eMiH, T/I€ CYIIECTBYET WM CYIIECTBOBAIa
*u3Hb. PazBuTHe npencrasnenuii o ouocepe B Tpynax 2. 3rocca. Yuenue B. Y. Bepnaackoro o
ounocdepe. O6mactu Ouocheps! u e€ coctas. JKuBoe BemecTBo 6rMocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocgepbl. OcobeHHoCTH OHOchephl Kak ro0aIbHOM
skocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe. KpyroBoporel Bemiects U
OMoreoXMMHYECKHe IUKIIBI (yTiaeposa, a30Ta). PUTMu4HOCTS siBJIeHU# B Onochepe.

3onansHOCTh Onochepsl. [lonsiTe 0 6rmome. OCHOBHBIE OMOMBI CYIIH: TYyHJpa, XBOWHbIC
jieca, CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCTBIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpBs. KiiMMar, pacTuTeNbHbIN U )KUBOTHBII MHpP OMOMOB CYIIH.



Ctpykrypa W (GYHKIUS JKUBBIX CHCTEM, OIIGHKAa WX PECypCHOr0 TMOTEHIMana |
onocdepHbIX QYHKITHIA.

JdeMoHcTpanun

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabnune! u cxemsl: «I'eocheps 3emnn», «Kpyrosopot azota B npupoae», «Kpyrosopor
yriaepojaa B mpupone», «Kpyrosopot kuciaopona B npupoje», «KpyroBopoT BoJbl B IPHUPOAE»,
«OcHoBHBIE OMOMBI cymm», «Knumatnueckue mosica 3emmm», «TyHapa», «Taiiray,
«CMmemanubiii  nec», «lllupokonuctBenusiii nec», «Ctenby, «CaBaHHay, «llycTbiHDY,
«Tponmueckuii gec».

ObopynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYyKalouias cpeaa

DKOJIOTHUECKHEe KPU3UCHl W WX NpUUMHBL. BosmelictBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYyIIHOM cpeabl. OxpaHa BoO3ayxa. 3arps3HEeHHe BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHne KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME HA pPACTUTEIBHBIM W KUBOTHBIM wmup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE NMPUHILMUIIBI OXpaHbl MPpUposl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopuu (OOIIT). boranndeckue cagpl U 300J0TUYECKHE
MApKHU.

OcCHOBHBIE TIPUHIIUIBI YCTOMYMBOTO PA3BUTHS YETOBEUYECTBA W MPUPOJILI. ParmonanbsHoe
MPUPOJOTIONB30BAaHNE M COXpPaHEHHE OMOJOTHYECKOro pa3HooOpazust 3emum. OOmue
3aKOHOMEPHOCTH TJ100aTbHBIX KOJIOTHYECKUX KprU3UCcoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEpOSITHBIC TTOCTEACTBHSI.

Pa3BuTHEe METOZOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemnvle uccredoeanuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonozuueckoe pasnoobpaszue u ouopecypcuol. Hayuonanvuvie ungopmayuonmvie
cucmemsl, obecneuusarouue O0OCMyn K UHDOPMAYUU NO COCMOAHUIO OMOEIbHLIX BUO08 U
akocucmem. OCHOBbL IKOPeAOUNUMAYUU IKOCUCEM U CROCOD08 6OPbObLL C OLUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHwIX d9KOCUCTNEM.

JdeMoHcTpanumn

Tabmumpl u  cxeMmbl:  «3arpsiHeHHEe aTMocdepb», «3arps3HeHue ruapochepsn,
«3arpsizHenue mouBb», «[lapHukoBbiit  3ddexkt», «Ocobo oxpaHseMmble MPHUPOJIHBIC
TeppuUTOpUN», «Moenu ynpaBisieMoro MUpPay.

O6opynoBanue: (Qororpaduu oOXpaHSEMBIX pacCTEHHUH © JKUBOTHBIX KpacHoil KHHTH
Poccuiickoit @enepanuu, KpacHoi KHUTM peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUUMUCS
MPOrpaMM CPETHETO O0IIero 00pa30BaHus: IMYHOCTHBIC, METAIIPEIMETHBIC U TIPEMETHEIE.

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMBbI IO OMOJIOTHH BBIJCICHBI
CIIENYIONINE COCTABISAIONIME: OCO3HAHHE OOYYaIOIUMHUCA  POCCHUCKOW  TPa)KIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAETICHHUIO,
Hanuyue momusayuyu K OOYyYEHUIO OWOJNIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHHUX
yOKICHHI JIMYHOCTH Ha OCHOBE KJIIOYCBBIX IEHHOCTEH M MCTOPUYCCKUX TPATUIMA Pa3BUTHI
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOUIXCS PYKOBOJICTBOBATHCS B
CBOCH  JCSITETBLHOCTH  IICHHOCTHO-CMBICIOBBIMHA  YCTAHOBKAaMH, MPHUCYIIMMH  CHCTEME
OMOJIOTMYECKOTO  OOpa30BaHUsS, HAIuuue NPABOCO3HAHUS ~ DKOJOTHYECKOW  KYJIbTYPHI,
CNOCOOHOCMU CMABUMD TIETTA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JlngHOCTHBIE pe3ynbTaThl OCBOCHHSI TIPOTPAMMBI IO OMOJOTHH OCTHTAIOTCS B €IMHCTBE
y4eOHOW M BOCIUTATENBHOUN NEATEIBHOCTH B COOTBETCTBUU C TPAIUIIUOHHBIMU POCCHUCKHMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, MPUHATHIMU B
o0miecTBe MpaBUIaMH M HOPMaMH TIOBEIEHHUS W CIIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHMS,
CaMOBOCITUTAHMSI U CAaMOPA3BUTHUs, PA3BUTUSI BHYTPEHHEU MO3UIMU JTUYHOCTH, MATPHUOTU3MA H
YBOXCHHS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa W CTAapIIeMy IOKOJCHUIO, B3aHMHOTO
YBOXCHHS, OEpPEe)KHOTO  OTHOMICHUS K  KYJbTYPHOMY  HACIIEAUI0 W TPATUIHSIM
MHOTOHAIIMOHAJILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYysKarollen cpee.

JIngHOCTHBIE Pe3ysIbTaThl OCBOCHHS YU4eOHOTO mpeamMera «bruosorusy TOJDKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEeN JTUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TMO3UTHUBHBIX BHYTPEHHUX
yOCKICHHIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacIIMpeHre >KU3HEHHOTO OIbITa U ONbITA ACSITETLHOCTH B IMPOILECCE PEaTH3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIIBHOMN JICATCIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaskaIaHCKOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh T'PAKIAHCKOW IMO3MIMK  OOYydYaromIerocss KaK aKTUBHOTO M
OTBETCTBEHHOTO WJICHA POCCHICKOTO 00IIeCTBa;

OCO3HAaHUE CBOUX KOHCTHUTYIMOHHBIX TIpaB U O0Os3aHHOCTEH, YBa)XXCHHE 3aKOHA H
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NEATCILHOCTH MPHU CO3/aHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENIBHBIX 33124, BEITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMIO3HMIIMI0 TI0 OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YyYHMTBIBATh B  CBOMX JCHCTBHUAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOACH C pa3HBIMU yOEKIECHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSMH M COIMATBHBIM
MOJI0KCHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOTHEHHUS YYEOHBIX,
MO3HABATEIILHBIX M HCCIEAOBATEIbCKUX 3a7a4, YBaXHUTECILHOTO OTHOIICHHS K MHEHHUIO
OIITOHEHTOB P 00CYkKICHUU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOU JEATCIIEHOCTH,



2) NaTpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTHh POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUSI K
CBOEMY HAapoOJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHOM, ropocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACICAUIO ¥ TaMSITHUKAM TPUPOJIBI,
nocTukeHussM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIEHMBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHWE M pPa3BUTHUE
OMOIOTHH, TOHUMAaHUS 3HAYEHUSI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPOIBI, B )KH3HHU YEJIOBEKA U
COBPEMEHHOT0 O0IIIEeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME AYXOBHBIX IEHHOCTEW POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHHS,

CIOCOOHOCTh OIICHHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pPOJUTENSIM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPHUHSTHUS IIECHHOCTEW CEeMEHHOM >XKM3HU B COOTBETCTBUU C TPAIUIUSIMU HAPOOB
Poccuu;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETHUKY ObITA, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHUE SMOLUHUOHAIBHOTO BO3IEUCTBHUS )KUBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE NPOSBIIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHMSA, (POPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOLMOHAIBHOIO 0JIArONOJTyYHs:

MMOHUMAaHWE W pealin3alis 3I0pOBOro U 0e30MmacHoro 00pasa >KU3HU (370pOBOE MHUTAHUE,
COOIOICHNe TUTHEHUYECKUX MPaBHI U HOPM, cOaJaHCHUPOBAHHBIA PEXHUM 3aHSATUH U OTABIXA,
perymnspHas ¢u3nyeckas aKTHUBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJ WHAMBHUIYAIbHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUX, YTPOKAIOIINX 3OPOBBIO U KU3HU JIIOCH;

OCO3HaHHUE TOCJIEJICTBUM M HENPUSTHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTUKOB, KYpEeHUS);

6) TPYyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM J1€ATE€IHHOCTH TEXHOJIOTUYECKON U COIIMaIbHON HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBITIONHATH  TaKYHO
NeSITENbHOCTD;

HWHTEpEC K pa3imdHbIM cepam mpodeccHoOHATEHOW ACSITeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOODP OyayIiel mpodeccuu 1 pean30BhIBATH COOCTBEHHBIC KIU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HU,

7) 3K0J10rM4eCcKOro0 BOCIIUTAHUS:



HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHUKY XKHU3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;

MIOBBIIIEHHE YPOBHS JKOJOTMYECKOH KYJIBTYpbl: NMPUOOpETEeHHE OIbITa IIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH TSI OKPYKAIOIICH CPEIbI;

OCO3HaHME TI00ATFHOTO XapaKTepa dKOJIOTUIECKHUX MPOOIIEM | ITyTeH X PeIICHUS;

CIIOCOOHOCTh HMCIOB30BaTh MPUOOpETacMble TIPU M3YYCHUN OMOJIOTUM 3HAHUS M YMCHHUS
NPU pEIICHUH TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONOIE30BaHIEM (COOIIOACHNE
NpaBUJ MOBEACHHUS B TNPHPOJIE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

aKTHBHOE HETPHUATHE NEHCTBUH, MPUHOCSAIIMX BPEI OKpYKAIOUIeW NPHPOTHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHITHBIE KOJOTUYECKHE TOCIEICTBHS IMPEITPUHUMAEMBIX
NEWCTBUM U NMPEIOTBpALATh UX;

HAJIMYAE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, YKOJOTHYECKOW KYJIBTYPHI, OIBITA
JESTEIbHOCTA  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBaTbCS HMH B
MO3HABATEJILHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAaKTUYECKOH eATeNbHOCTH SKOJIOTHYECKOI HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKu U OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHANOre KYJIbTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHHE SI3BIKOBON M YUTATEIHCKON KYJIBTYPHI KaK CPEJCTBA B3aMMO/ICHCTBHS
MEXTy JTFOJIbMU ¥ TTO3HAHUS MUPA;

MOHUMaHKue crenuUKU OMOJIOTUM KaK HAyKH, OCO3HaHUs e€ poiu B (OPMHUPOBAHUM
PalMOHATIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LEIOCTHOTO TPEACTaBICHUS 00 OKpYKaroleM
MHUpE KaK O eIMHCTBE NPUPOABI, YEIOBEKAa U OOIIECTBa, B TO3HAHUM TNPHUPOJIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH POoOIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTUHU Ui COBPEMEHHON NMBUIM3AIMU: 00ECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHsI MEIHMIMHBI, CO3J[aHUE TEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbIe poOJIeMbl pa3BUTHSI YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJA M3 TII00ATBHBIX
AKOJIOTHYECKUX MPOOJIeM U 00eCTIeueH s TIepexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIlHOHATEHOMY
WCTIOJIB30BaHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHWN B LIENAX TMOBBIMICHHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIMOHAJIHHON
IPaMOTHOCTH 00y4aromuxcs, popMupyemMoi pu u3y4eHnr OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB ITO3HAHUS, HCIIONB3yeMbIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4YaeMble 3HAHMUS ISl aHATW3a W OOBSCHEHUS SIBICHHUH
OKpY’KalOMIeT0 MHpa W TPOUCXOMSNIMX B HEM H3MCHEHWH, yMEHHE enaTh 00OCHOBAaHHBIC
3aKIFOYCHUS HA OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C [T IOJTyYCHHUS
JTOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIPHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS Ui PELICHHUs
po6JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTH HAayYHOW NESTEIHHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOCKTHYIO H
UCCIIEIOBATENBCKYIO NeSTEIbHOCTh HHANBHYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa3oBaHUIO, K
aKTHBHOMY TIOJIYYCHUIO HOBBIX 3HAHWW 110 OHWOJIOTHM B COOTBETCTBHM C JKU3HCHHBIMH
MOTPEOHOCTSIMU.



METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «BHOIOTHs» BKIIOYAIOT:
3HaYUMbIC i1 (OPMHUPOBAHHUS MHPOBO33PCHHUS OOYYAIOMIUXCS  MEKIUCIUILTMHAPHBIC
(MexIpenMeTHbIE) OOIIeHAYYHbIE TOHATHUS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, UCITOJIb3YEMbIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIIGHUE, TPOIECC, CHCTEeMa, HAy4YHBIM (akKT, MPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIeJJOBaHMEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpYyTrHe); yHUBEpcajbHbIC
y4eOHbIe NEHCTBUS (TO3HABATENbHBIE, KOMMYHUKATUBHEIE, PETYJISITHBHBIC), 00CCIICYNBAIOIIUE
dbopmupoBaHre (PyHKIMOHAILHON TPAMOTHOCTH M COLMATBHONH KOMIIETCHIIMH OOYYarOUTUXCS;
CIIOCOOHOCTD oOyJaromuxcs WCIIOJIb30BATh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEpCATbHBIC YydYeOHBIC MACHCTBHS B IIO3HABATEIIBHOH U
COIIMAJIbHOM MPAKTHUKE.

B pesynprare usydeHuss OWONOTMHM HAa YpOBHE CpeaHEro oOmero oOpa3oBaHUS Y
oOyuatomerocsi OyayT chopMHUpPOBaHBI MMO3HABATEIbHBIE YHUBEpCAIbHBIE yYeOHbIE NEHCTBUS,
KOMMYHHKAaTHBHbIE YHHUBEpCajJbHble Yy4eOHBIC JIEHCTBUS, PETYJISTUBHBIE YHHBEpCAIIbHBIC
y4eOHBIC IEHCTBYSI, COBMECTHASI IEATEIBHOCTD.

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOSHHUS MPOrPaMMBI CPEIHEro oOIero oOpa3oBaHUs
JOJKHBI OTPaXKATh:

Ogi1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMHU J€HCTBUSIMU:

1) 6a3oBble JorMYecKue AeHCTBUSI:

CaMOCTOSITENTFHO (DOPMYJTHPOBATh W aKTYaJIH3UPOBaTh TNPOOJEMY, paccMaTpuUBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMU 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHaIu3a,
CHHTE3a, CpaBHEHHUS, KiIacCH(UKanuu, 0O0O0OLIEHHS), PACKPhIBATh CMBICH OHOJIOTHYECKUX
MOHSITUN (BBIICATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHATHUSAMHU);

OTIPENCIATh e JIEeATSIBHOCTH, 3aJaBas MapaMeTpbl W KPUTCPUU WX JIOCTIKCHUS,
COOTHOCHUTH Pe3yJIbTaThl ICATEIHHOCTH C IIOCTABICHHBIMH MEIISIMU;

UCIIONIb30BaTh OMOJIOrMYECKUe MOHATHSA Uig OOBACHEHUS (aKTOB M SBICHUH >KUBOUN
TIPUPOJIBI;

CTPOUTh JIOTUYECKHE pacCyKIeHHs (MHIYKTUBHbBIE, JEIyKTHBHbIE, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PacCMaTPUBAEMbBIX SIBICHUSAX, (DOPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSATh CXEMHO-MOJICBHBIE CPEACTBA JUIS MPEJCTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOUIIEHUN B M3Y4YaeMBIX OMOJIOTHYECKHUX OOBEKTaX, a TakKe MPOTHUBOPEUUH pPa3HOrO pPOa,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX NCTOYHUKAX;

pa3pabaTeIBaTh IUIaH pelIeHHs IpoOeMbl ¢ yUETOM aHAIM3a UMEIOIIMXCS MaTepHabHBIX
1 HEMaTepPHATBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITENBHOCTb, OIEHHBATh COOTBETCTBHE pE3YJbTATOB LIETSM,
OLICHMBATh PUCKH MOCIEICTBUN ASITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCIOBHSIX pPEaTbHOTO, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMO/ICHCTBUSI,

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH XKU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCCIAEA0BaTENbCKHUE JIeiiCTBUS:



BJaJICTh HaBBIKAMU Yy4E€OHO-HCCIEI0BATENbCKOM U MPOEKTHOU JEATEbHOCTH, HaBBIKAMHU
paspemieHus: mpoodiieM, ClIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY TIOMCKY METO/IOB
pelIeHns MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

UCIIONIb30BaTh PAa3IMYHble BHUABI JAEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETANNH, PEOOPA30BAHUI0O W MPUMEHEHHUIO B YYEOHBIX CHUTYalHsSX, B TOM YHCIE TIPU
CO3/1aHUU yUEOHBIX U COLIMATBHBIX MPOEKTOB;

(dbopMupOBaTh HAYYHBIA THIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHUSIMH U METO/IaMU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 33/1a4M B 0Opa30BATENbHOM AEATEIBHOCTU U
KU3HEHHBIX CUTYaIUX;

BBISIBIIATh  TIPUUMHHO-CIICAICTBEHHBIE CBSI3M M aKTyaJIM3MPOBATh 33/ady, BBIIBUTaTh
TUNOTE3y €€ pelIeHHs, HAXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3aJaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOAE pEIICHUs 3aJa4d pe3yJNbTaThl, KPUTHUYECKH
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1IEJCHANPABICHHBIM MOUCK MEpEeHOca CPEACTB U CIIOCOOOB JCUCTBUS B
MPOECCUOHATIBHYIO CPEy;

yMeTh TEPEeHOCUTh 3HAHWS B  TO3HABATEIBHYI0 M  IPAKTHYECKyl0  o0JjacTu
KU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeif;

BBIIBUTATh HOBBIE WJCH, MpeaaraTb OpPWUTHHAIBHBIE TMOAXOAbI M PEIICHUS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ unopmanueii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(popManuu (TeKcTe yd4eOHOro mocolwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBApAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3UPOBATh HH(OPMAIMIO DPA3TUYHBIX BHUIOB M (QOopM
MIPEJICTaBICHUS, KPUTUUECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTS;

(bopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pa3IMYHBIE METOABI TNPH IOWCKE W O0TOOpe
Ouonoruueckoit HHpopMaIi, HeoOX0IUMOM ISl BHITIOJIHEHUS yUeOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT HCHOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJIbTYypy aKTUBHOTO MCIIOIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAIbHYI (OpPMY TpPEACTaBICHUS OHUOIOTHYECKOM
nHpOpManuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHIBI, PUCYHKH U IPYTOE);

WCIIOJIH30BAaTh HAYUYHBIM SI3bIK B KA4eCTBE CpEACTBAa NpH paboTe ¢ OHOJIOTHMYeCcKO
nHpopMaluel: MPUMEHITh XUMUYecKue, GU3NYecKue W MaTeMaTHuecKHe 3HaKh U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIIONB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU PpACMO3HABAaHUS M 3alIUThl  HH(poOpManmu, WHGOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMH el CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KU3HU, aKTUBHO yYacCTBOBAThH B JIMAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 0OCYykJIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUSI OTHOCHUTEIILHO BBITIOJHEHUS TMpeuIaraeMoi 3a/Jadd, YYATHIBATH HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB AUATIOTA W AUCKYCCHN);



pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOIICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(MIUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aMMOJIEHCTBHS, MOHUMATh HAMEPEHHS
IPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HCIOIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTh:

MOHMMATh M MCMOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOThl MpHU
peleHn: OMOJIOTHYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIITOBBIX
(dhopM B3aUMOJICHCTBYUS MPHU PEIICHUH YIeOHOH 3a/1auu;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)kJIOTO UJeHa KOJUIEKTHUBA;

MPUHUMATh [EIH COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBAaTh M KOOPJUHHPOBATH
JNEUCTBUSL N0 €€ JOCTHXKEHUIO: COCTAaBJATH IUIAH JCHCTBHM, pacHpelessTb POJIM C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAZa M KaXJIOTO yYaCTHHKA KOMaH/BI B OOIIMIT pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

mpeyiaraTh HOBblE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATETHYECKOE TOBEIEHHE B PA3IUYHBIX CUTYalHAX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATUBHBIM.

OgnajeHne YHHMBEPCAJbHBIMHU PeryISTHBHBIMH 1CHCTBUSIMHU:

1) camoopranm3anms:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HX pelIeHus B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 1IeIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSIX M MOCTYNKax MO OTHOUICHHIO K KMBOM NPUPOJE, CBOEMY 30POBBIO U 3/10pPOBBIO
OKPYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATH IMO3HABATENIBHYIO IESTENBbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITUPOBATH COOCTBEHHBIC 3aladll B OOPa30BATEIBHOW NEATEIBHOCTH H
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENILHO COCTaBJISATh IUIAH PEUICHUs TPOOJIEMBI C YUYETOM MMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEAIIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTEeHUM;

JieNaTh OCO3HAHHBINM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHHBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIMU B PAa3HBIX 00IaCTIX
3HAHWH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLCHUBATbH
COOTBETCTBHE PE3YJILTATOB IIEJISIM;



BJIaJICTh HABBIKAMU ITO3HABATEIbHON peQIIeKCUU KaK OCO3HAHMS COBEPILAEMBIX JACUCTBHMA
W MBICJIMTCJILHBIX IMMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMBI pe(l)J'ICKCI/II/I
JUI OLIEHKHU CUTYyalllH, BBIOOpAa BEPHOT'O PEIICHNUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX NP aHAIU3€E PE3YyJIbTaTOB ACATEIILHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
IPUHUMATh ce0s, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,
MIPUHUMAThL MOTHUBBI ¥ aPT'YMEHTHL APYTUX IIPH aHAIU3€E PE3YJIbTaTOB AEATEIILHOCTH,
NPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKa.
MHNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS cojepxkaHus ydeOHoro mpeamera «buosiorus» Ha
yriay0aEHHOM YpOBHE OPUEHTUPOBAHBI Ha o0ecneueHre npoGuiIbHOro o0ydeHus: 00y4arommxcs
ouonoruu. OHM BKJIIOYAIOT: cHenu@uueckue A OHOJOTUM HayyHble 3HAHHS, YMEHHUS H
CIocoObl JIEMCTBUII MO OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BHUIbI
JESTeNbHOCTA TO TOJTYYSHHIO HOBBIX 3HAHMA M WX MPUMEHEHHUIO B Pa3jMYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHBIX cuTyauusax. [IpenMerHbie pe3yabTaThl PEACTABIEHBI 110 TOAAM
U3YYEHHUS.

[IpenmeTHble pe3yibTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUNA O MECTE U POJM OMOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHNUN E€CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B IMO3HAHUU 3aKOHOB MPHUPOABI H
peleHny nmpodeM parroHaIbHOIO IPUPOAOIOIb30BAHUS, O BKIAI€ POCCUICKUX U 3apyOeKHbIX
yUEHBIX B Pa3BUTHE OUOIIOTUU;

BJIAJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIue
OMOJIOTHYECKUE TEPMUHBI M TOHATHS (KHU3Hb, KIETKa, OpPraHU3M, MEeTa0OoJM3M, IOMeocTas,
cCaMOpEeryJIsilys, CaMOBOCIIPOU3BEIECHNE, HACIIECTBEHHOCTh, N3MEHYUBOCTh, POCT U pa3BUTHE),
owonornueckne Teopun (kirerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosga,
XpOMOCOMHasi Teopus HacyencTBeHHocTH T. Moprana), yuenus (H. M. BaBunmoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKJEHUS KYyJIbTYPHBIX PacTeHHM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
IIEPBOTO MOKOJIEHUS, PACLICIIEHHS], YUCTOTHI FaMET, HE3aBUCUMOT0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKUX PSAOB B HacleAcTBeHHOM wu3MeHunBocTH H. WM. BaBunoBa), mpHHIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJAMH HAYYHOTO MO3HAHUS, MCIIOIh3yEMbIX B OMOJIOTHUECKUX
MCCJICIOBAHUX KUBBIX OOBEKTOB (OMUCaHUE, M3MEpPEHNE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHcle OaKkTepHii, TpHOOB, pacTCHHUIA,
KUBOTHBIX U YE€JIOBEKA, CTPOCHHSI OPraHOB U CHCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKM3HENEATENBHOCTH, NPOTEKAIOIIMX B OpraHM3Max pacTCHWM, JKUBOTHBIX U
YenoBeKa, OMOJIOTHYECKUX MPOIIecCCOB: 0OOMeHa BeulecTB (MeTab0In3M), IPEBPAILIEHUs] SHEPTUH,
OpoXXeHHs, aBTOTPO(HOTO U TeTepoOTPOPHOrO TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHOreHe3a, MOCTIMOPHOHAIEHOTO PAa3BUTHUS, PA3MHOKEHUS,
WHAMBUAYAIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOr€He3a), B3aUMOJEWUCTBUS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOTO 0TOODA;



YMEHHE yCTaHABIUBATh B3aWMOCBSI3U MEXKIY OPraHOMJIAMHU KJIETKHM U UX (QYHKIUSAMHU,
CTPOEHHUEM KJIETOK Pa3HBIX TKaHEeW W MX (PyHKIUSIMH, MEXKy OpraHaMy U CHCTEMaMH OPTraHoOB y
pacTeHMid, >KUBOTHBIX M YeJOBEKa M HX (QYHKIUSAMH, MEKIY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY AdTanaMd oOMeHa BEIIECTB, ATalaMM KJIETOYHOrO LHUKIA M KU3HEHHBIX
[IUKJIOB OPTraHU3MOB, JTalmaMH AMOPHOHAILHOTO PAa3BUTHS, TEHOTHUIIOM H (DEHOTHUIIOM,
dbenoturnom u pakTopamu cpebl OOUTAHHS,

yYMEHHE BBISBIATh OTIUYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA,;

YMEHHUE UCMOJIb30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUECKYI0O TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS IOKQ3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYTIIT;

YMEHHE pelIaTh OWOJIOTUYECKHE 33aJa4H, BBISBIATh NPUYUHHO-CICACTBEHHBIC CBSI3U
MEXIy HCCIeIyeMbIMI OHOJOTHYECKUMHU TpOLIECCaMU U SBJICHUSIMHU, JeNaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHHH ITOJTyYSHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH Ja00OpaTOpHble M MpaKTUYecKue pabdoThl, COOMIOAATh MpaBWiia MPHU
pabote ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYAOBAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys LIeb UCCIASIOBAHUS, aHATM3UPOBATh MMOYYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIEAOBATENIbCKOW paboTe mo OMOJIOTHHU, SKOJOTUU
MEIUIMHE, MPOBOANMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO MPEICTABISATH
MOJTyYEHHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEHIUAX;

YMEHHE OIICHWBATh JTUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEOBaHUN B 00JacTh
OWoNOTMM W MEAWIUHBI (KIOHHpPOBaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiei npoheccuoHanbHON AEATEIbHOCTH B
obsiacTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOI MU, BETEPUHAPUH, CEIbCKOTO X03SHUCTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YTJYONATh TO3HABAaTENbHBIA HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIIEH TPOPECCHr W TPOJOJDKEHUE OHOJOTHYeCKOoro oOpa3oBaHUS B
OpraHMU3alMsIX CPETHETO MPOPECCHOHATBHOIO U BHICILIET0 00pa30BaHMUS.

[IpenMeTrHble pe3yibTaThl OCBOECHUS YyueOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUM 3aKOHOB
IPUPOIBI U PEIIEHUH HKOJOTHUECKUX MpOoOJIeM YeloBEYecTBa, a TaKKe B PEIICHUHM BOIPOCOB
paIMOHATIFHOTO TPHPOJIONIONB30BaHMs, W B (OPMHUPOBAHWM IIEHHOCTHOTO OTHOUICHUS K
pupojie, OOLIECTBY, YENOBEKY, O BKJIAJE POCCHUMCKMX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pazBuTHE OMOJIOTHH;

YMEHHE BIIAJIETh CUCTEMOW OHMOJIOTMYECKHUX 3HAHUH, KOTOpas BKIIOYACT OMpPEICIICHHS U
MOHMMAaHUE CYIIHOCTH OCHOBOIOJAraloumx OWOIOTUYECKUX TEPMUHOB W TOHATUN (BHI,
aKocucTeMa, Owocdepa), Oumosormueckue Teopuu (dBomroroHHas Tteopuss Y. [lapBuHa,
CHUHTETHYeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 HyTAX M HalpaBIEHUSIX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus k. Xapau
u B. BaiinGepra, 3aponeimeBoro cxoacrsa K. M. bapa), npasuwna (munumyma 1O. JluOuxa,
AKOJIOTUYECKON MUPaMUJIbl SHEPTUN ), TUIoTe3bl (Tunore3a «mupa PHK» V. I'unbepra);

yMEHHE BIaJleTh OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHMSA, MHCIONb3yeMbIMH B
OMOJIOTUYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M OKOCHCTEM (ONHMCaHHWe, W3MEpEHHE,



HaOI0IeHUE, YKCIIEPUMEHT), CITIOCOOaMH BBHISBJICHHSI U OLEHKM aHTPOIOTCHHBIX W3MEHEHUH B
TIPUPOJIC;

YMEHHE BBIICHATh CYNIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, IKOCHUCTEM U
onocdepbl, CTaOUTU3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa,
AIIONATPUYECKOTO M CUMITATPUIECKOTO BHI000PA30BaHMS, BIMSHHUS IBMKYIIAX CHIT SBOJOIIUH
Ha TeHO(OH] MOMYJSIUHN, MPUCIIOCOOICHHOCTH OPraHU3MOB K cpefie OOMTaHus, YyepeloBaHUs
HAIpaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX;

YMEHHE YyCTaHABIMBATh B3aMMOCBSI3U MEXAY TMPOILIECCAMU OSBOJIOIUH, JABIKYIIUMU
CHJIaMU aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IUYHBIX SKOCHUCTEM W MPHUCIOCOOICHUSIMH K HHUM
OpTaHU3MOB;

YMEHHE BBISBISITh OTJIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCTIOCOOIEHHOCTh BUIOB
K cpene oOuTaHus, aOMOTHMYECKUX M OMOTUYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aHMMOCBS3Ei
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUIsl JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB pPAa3HBIX CHUCTEMATHUECKUX TPy,
B3aMIMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHUS, SIMHCTBA YEIIOBEYECKHX pac, HEOOXOAUMOCTH
COXpPaHEHHUsT MHOTO0Opa3us BUIOB M DKOCHUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOIBI U
94eJI0BEYECTBA;

YMEHHE pelIaTh OWOJIOTUYECKHE 33aJa4H, BBIIBIATH NPUYUHHO-CICACTBEHHBIC CBSI3U
MEXIy HCCIeyeMbIMI OHOJOTHYECKUMU TpOLIECCaMU U SBJICHUSIMHU, JeNaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHHH TTOJTyYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIMIONHATH Ja00OpaTOpHble M MpaKTUYecKue padoThl, COOMIOAATh MpaBWia MPHU
pabote ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYAOBAHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh UX IKCHEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys 11edb UCCIEIOBAHUS, aHATM3UPOBATh MMOJYYCHHBIE PE3YIbTATHI U JIENIaTh BHIBO/IBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIEAOBATENIbCKOW paboTe mo OMOJIOTHH, SKOJOTUU U
MEIUIUHE, MPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO MPEICTABISATH
MOJTyYeHHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEHIUSAX;

YMEHHE OIICHWBATh THIIOTE3bl M TEOPUHM O TPOUCXOXKJACHUW IKW3HHU, 4YeJIOBEeKa U
YeNOBEYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX W CHOCO0aX MPEAOTBpAILEHUS TII0OATBHBIX
W3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyIyiei npodeccuoHanbHON AEATEIbHOCTH B
ob0rmacT  OMOJOTHHM, OSKOJOTHH, TMPHUPOAONOIB30BAHUS, MEAMIUHBI, OHOTEXHOJOTHUH,
TICIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUIIEBOW NPOMBIIIICHHOCTH, YITyOJIATh
MO3HABATENIbHBI WHTEpPEC, HANpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
nmpodeccuu M TMPOAOKEHHE OHOJOTHYECKOTO O00pa30BaHUs B OpPraHU3AIMIX CPEAHETO
MPO()eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

Opraﬂmauuﬂ l'lpOGKTHOﬁ M HCCJIeI0BATEIbCKOM eI TeJIbHOCTH yYqamuxcst

[IpoexTHast uccienoBaTenbCKas EATEIbHOCTh YYAIUXCS TMPOIMUCaHAa B CTaHIAPTE
oOpazoBanusi. [Iporpammbl BceX WIKONBHBIX MPEAMETOB OPUEHTHPOBAHBI HAa JaHHBIA BUJ
nesitenbHOCTH. [IpoeKkTHast NEeATeNbHOCTh YYAIllMXCSl CTAHOBUTCSA Bce Oojiee aKTyaJlbHOW B
coBpeMeHHOW mnemaroruke. M 3T0 He ciywaiiHO, Belb WUMEHHO B Mpollecce MpPaBUILHOM
CaMOCTOSITENTLHON pabOThl HAJ CO3JAaHHEM MPOEKTa Jydile Bcero (GopMupyeTcs KylbTypa
YMCTBEHHOTO TpyJa YYEHHUKOB. A TOBCEMECTHAsh KOMIIBIOTEPU3AIMS TO3BOJSIET KaXKIOMY



yuuTeno Ooyiee TBOPUYECKH MOAXOJUTH K pa3pabdOTKe CBOMX YPOKOB, a TakKe CJeNaTh
o0Opa3oBaTeNbHBIN Mpolecc 60J1ee HHTEPECHBIM, Pa3HOOOPa3HBIM U COBPEMEHHBIM.
WHCTpyMEHTOM [IOCTHIKEHUS IUIAHUPYEMBIX JMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
pEe3yNbTaTOB  SIBJSIFOTCSL  YHUBEpCAJIbHblE Yy4yeOHble JeHcTBUSA. OD(OPEKTUBHBIM METOJIOM
CHUCTEMHO-/IEATEIbHOCTHOTO MOAX0/1a SBISAETCS MPOEKTHAS 1E€ATENbHOCTD.

[IpoekTHass neATENbHOCTh SBISETCS YAcCThblO CaMOCTOSTENBbHOM paboOThl ydaliuxcs.
KauecTBEHHO BBINOJIHEHHBIM TMPOEKT — 3TO IMO3TAlHOE IUIAHUPOBAHUE CBOMX JIEWCTBUH,
OTCJICKMBAHUE pE3yNbTaTOB CBoeM paboTel. IlpoekT — BpemeHHas IieJeHanpaBieHHas
NESATENBHOCTD Ha NIOJyUYEHUE YHUKAIBHOTO PE3YJIbTATA .

[{enp MPOEKTHO-HCCIENOBATENIBCKOM AESITENBHOCTH y4alluXxcs B paMkax HOBbIX DI'OC:
¢dbopMHpoBaHHE  YHHBEpCAJIbHBIX  y4eOHbIX  JAedcTBHMA.  Mcmonib3oBaHHE — IPOEKTHO-
UCCIIEIOBATENLCKOM JIEATEIbHOCTH HAa YPOKaX M BO BHEYPOUHOH JEATENIbHOCTH SIBIISETCS
cpeacTBOM (popMUPOBaHMS YHUBEPCATBHBIX YU€OHBIX ACHCTBHUI, KOTOPHIE B CBOIO OYEpE/ib:

e 00ecrneynBaOT ydalleMycCs BO3MOXHOCTb CaMOCTOSITENIBHO OCYIIECTBISTH AESTEIbHOCTD
y4eHus,

® CTaBUTh yueOHbIC LIEJIM, MCKAaTh W HCIOJIb30BaTh HEOOXOAMMBIE CPEACTBA U CHOCOOBI MX
JIOCTHKEHMUS,

® yMEeTh KOHTPOJIMPOBATh U OLICHUBATh YUEOHYIO JAEATENbHOCTD U €€ PEe3ybTaThl;

®  CO3JAIOT yCIIOBUS Pa3BUTHUS JIMYHOCTH U €€ CaMOpEeaIn3alliil Ha OCHOBE «yMEHHS YUUTHCS
Y COTPYJHHYATH C B3POCIBIMU U CBEPCTHUKAMHU.
YMeHue yuyuThcs

e o0ecrieyuMBaeT JHMYHOCTH TOTOBHOCTb K HENPEPHIBHOMY OOpPa30BaHUIO, BBICOKYIO
COLMANIBHYIO U MPO(ECCHOHATBHYI0 MOOMIIBHOCTB;

e oOecreyuBarOT yCIEUIHOE YCBOCHUE 3HAHUN, YMEHHI U HaBBIKOB;

e (QopmupoBaHWE KApTUHBI MHpA, KOMIIETCHTHOCTEH B 000 mpenMeTHOW o0nactu
MO3HAHUS.

K Ba)XHBIM MOJIOKUTETHHBIM (PaKTOPaM MPOEKTHOM NESATETbHOCTH OTHOCSTCS:

e [IOBBIIIEHUE MOTHBALIUU yUYaIIUXCS IPU PEILICHUH 3a7ay;

® pa3BUTHE TBOPUECKUX CHOCOOHOCTEI];

® CMEIUIEHME AaKIEeHTa OT HWHCTPYMEHTAJbHOIO IMOJAXOJAa B pEUIEHMH 3aJad K
TEXHOJIOTHYECKOMY;

e (opMupoBaHME UyBCTBA OTBETCTBEHHOCTH;

® CO3JaHME YCJIOBUM U1 OTHOIIEHUH COTPYIHUYECTBA MEXKAY YUUTENIEM U YyUaIlUMCS .

OcHOBHOW mTPUHIMN pabOThl B YCIOBUSX MPOEKTHOW JEATEIBHOCTH — OIepexaromiee
CaMOCTOSATENIFHOE O3HAKOMJICHHWE IMKOJIBHUKOB C YYEOHBIM MAaTE€pUaIOM M KOJUIEKTHBHOE
OoOCyXXJIeHHEe Ha YpOKaX TMOJY4YeHHBIX pe3yJlbTaToB, KOTOpbIe O(OpMIISIOTCS B BUIAC
ompeneNeH U TeopeM. B 3ToMm ciydae ypok MOJHOCTBHIO YTpPauuBaeT CBOW TPATUITMOHHBIC
OCHOBAHUS U CTAHOBUTCSI HOBO (popMOii OOIICHHS YUUTENS U yYalUXCs B IJIaHEe MPOU3BOJICTBA
HOBOTO JIJISI YYCHUKOB 3HAHHSI.

Tunel 3agaHui, NpeyIaraéMplX Y4€HUKaM B X0OJI€ IPOEKTa:

® [IPAaKTUYECKHE 3aJaHUs (M3MEPEHUs, YepUYEHUs C MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB,
pa3pe3aHusi, cTuOaHus, PUCOBaHUs U JIp.)

® [paKTUYECKHE 33/Ja4YU — 3aJla4M NMPUKIAJHOTO XapaKTepa;

e [poOJeMHbIE BOINPOCHl, OPUEHTHPOBAaHHbIE Ha (OpPMUPOBAHME YMEHHH BBIIBUIaTh
TUITOTE3bI, OOBSICHATH (DaKThl, 000CHOBBIBATH BBHIBOJIBI;

® TEOpeTHYECKHE 3a/JaHHs Ha TIOUCK U KOHCIEKTHpPOBaHHE WH(MOpPMAlUK, €€ aHalu3,
000011IeHNE U T.II.;



3aJlaydl - COBOKYITHOCTh 3a/IaHMA HA HCIIOJIb30BAHHE OOIMX JUISI HUX TEOPETHUYECKHUX
CBEIECHHN.

OCHOBHBIE 3TAITbI OopraHu3ann HpOGKTHOfI ACATCIIBHOCTH YUallIuXcCs .

1. TloaroroBka K BBIIIOJHEHHUIO MPOEKTa (opMUpOBaHUE TPYII, BblAada 3aaaHuil. Beidop
TEMBbl U LIEJEH MPOEeKTa; ONpeAeseHNe KOJIMYECTBA YYaCTHHUKOB IPOEKTA). Yyaluecs
OOCYXXJAlOT TeMy C YYHUTENeM, MOJy4aroT MNpU HEOOXOAUMOCTH JOMOJHUTEIbHYIO
MHPOPMALIMIO, YCTAHABIMUBAIOT LEJIH: YIUTENb 3HAKOMUT yUYaIIUXCS C CYThIO MIPOSKTHOM
JesITeNbHOCTHA, MOTUBHUPYET yYalIUXCsl, TOMOTaeT B TOCTAHOBKE IIEJICH.

2. IlmanupoBanme paboOTHl (pacmpeqeeHne OOS3aHHOCTEH, OIpeIeICHHEe BPEMCHH
WHAUBUAYAIbHON paboTel). OmpeneneHue HCTOYHUKOB HH(OpMAIMHU; IUIAHUPOBAHUE
croco0oB cOopa U aHanu3a WHPOPMALIMK; TIAHUPOBAHUE MUTOTOBOTO MPOIYKTa ((POPMBI
MpEJICTaBICHUS pe3yJbTaTa): BBIMYCK Ta3eTbl, YCTHBIH OTYET C JIEMOHCTpaIuei
MaTepUajIoB U IPYIUX; YCTAHOBIEHUE KPUTEPHUEB OLIEHKU PE3YyJIbTAaTOB; paclpeeleHue
00s13aHHOCTEH cpely YIEHOB KOMAaH[bI: ydalluecs BbIpaOaThIBAIOT IUIAaH JEHCTBUM;
y4MTEb NpeJiaraeT uieH, BbICKa3bIBaeT MPEIIOI0KEHUS, ONPENESAET CPOKH paObOTHI.

3. HcciaenoBaHue: ydamyecss OCYHIECTBISAIOT TIOMCK, OTOOp ¥ aHAIW3 HYKHOM
MHPOPMALINH; SKCIIEPUMEHTHPYIOT, HAXOAAT IMYTH PEIICHHS BO3HHKAIOIUX MpoOJeM,
OTKPBIBAIOT HOBBIE /17151 ce0sl 3HAHUS, YUUTENIb KOPPEKTUPYET X0/ BHIIIOJIHEHUS PaOOTHI.

4. O0Go0menne pe3yabTaTOB: ydamuecs OO0OOIAIOT TONydYeHHYI0 HH(OpMAaIuIio,
(GbOopMyIHPYIOT BBIBOJBI 1 0OOPMIISIOT MaTepual JUIsl TPYIIOBON MPE3EHTAIIHH.

5. Ilpe3enTamusi (OTYET KAXKJIOW TPYIIBI WIM YYEHHKA OCYIIECTBIISICTCS MO OKOHYAHHH
MIPOCKTA).

6. OueHka pe3ylIbTaTOB MPOCKTHOW EATEITHHOCTH M TOJBEICHNE UTOTOB: KaXIbIi YICHUK
OILICHMBAET XOJI M PEe3yJbTaT COOCTBEHHOW MAEATEIBHOCTH B TpyMIe, Kaxaas paboyas
TpyIIa OIIEHUBACT ACATEIBHOCTh CBOMX YYaCTHHKOB; YYUTEh OLICHUBACT JCATEIEHOCTh
KKIOr0 y4YeHWKa, MOJBOJAUT HUTOTH MPOBEACHHOW ydYalUMHUCS padOThl, OTMEYaeT
yCIEeXU KaXA0ro.

BbINyCKHUK HAY4YHTCS:

TJIAHUPOBATH M BBITIONHATH YIEOHOE UCCIEA0OBAaHNE U yIeOHBIN IPOEKT, UCTIOIB3Ys MOJIENH,
METO/JIbI ¥ IPUEMBI, aJIeKBaTHBIE UCCIIETyeMO IpodiieMe;

BBIOMPATh M UCIIOJIb30BATh METO/IBI, PEJIEBAHTHBIC PacCMaTPUBAEMON MTpodIeMe;
pacio3HaBaTb MU CTAaBUTH BOIIPOCHI, OTBCThBI HAa KOTOPBIC MOTYT OBITH MOJIYUYCHBI ITyTEM
HAYYHOTO MCCJIEIOBaHUs, OTOMPATh aJeKBATHBIE METOJbI HUCCIEeNOBaHUS, (OPMYITUPOBATH
BBITCKAIOIIHE U3 UCCIICAOBAaHUSA BbIBOAbI,

MCIIONIb30BaTh TaKUe MaTeMaTUYECKUE METO/IbI M MIPUEMBI, Kak abCTpaKkIus U Hieanu3alius,
JIOKa3aTeNIbCTBO, JOKA3aTeIbCTBO OT MPOTHBHOTO, JIOKA3aTEJbCTBO 10 aAHAJOTHH,
OTIPOBEPKEHUE, KOHTPIIPUMED, UHAYKTUBHbBIE U JIEAYKTUBHBIE PACCYXIACHUA, IIOCTPOCHUE U
WCIIOJIHEHHUE aJITOPUTMA;

HCIIOJIB30BAaTh TaKHUE C€CTCCTBCHHOHAYYHBIC MCETOJAbI W TIPUEMBI, KakK Ha6J'IIO)ICHI/Ie,
MOCTAaHOBKA  TPOOJIEMBbI,  BBIIBIDKCHHE  «XOpOIIEH  TUMOTE3bD»,  IKCIEPHUMEHT,
MOJICIUPOBAHUE, TEOPETUYECKOEe OOOCHOBAHHME, YCTAHOBJIEHWE TpaHUI] MPUMEHUMOCTH
MOJICTTH/TEOPHH;

HCIIOJIB30BaTh HEKOTOPBIC MCTOJAbI IMOJTYYCHHA 3H3,HPII>1, XapaKTCPHBIC JIA COUHAJIBHBIX U
UCTOPUYECKHX HAyK: TIOCTAaHOBKAa MPOOJEMBI, OMPOCH, OIHUCaHUE, OObBICHEHHE,
HCIIOJIb30BAHUC CTATUCTUUCCKUX JaHHBIX, MHTCPIPCTALUA q)aKTOB;

SICHO, JIOTUYHO M TOYHO H3JiaraTb CBOIO TOYKY 3PCHUA, UCIIOJB30BaTh SA3BIKOBBIC CPCICTBA,
aJIeKBaTHbBIE 00CYKIaeMol podiieme;



OTanYaTh (aKThl OT CY)KJICHUN, MHEHUH M OLIEHOK, KpDUTUYECKH OTHOCUTBCS K CYXKJICHHSIM,
MHEHHUSM, OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHMS;

BHJIETh 1 KOMMEHTHPOBATh CBA3b HAYYHOI'O 3HAHUS M LIEHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX
CY’KJICHHUH IIpHU NOJIy4YEHHUH, PACIIPOCTPAHEHUN U IPUMEHEHUN HAy4YHOI'O 3HAHUS.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMDbCA:

CamMOCmosmenbHo 3a0yMbleams, NIAHUPOBAMb U  GbINOJHAMb YYeOHOe UCCIe008aHuUe,
VUEeOHbl U COYUATbHBLU NPOEKNL,

UCNOIb3068aMb 002A0KY, 03apeHue, UHMYUYUIO,

UCNOIL3068AMb HEKOMOPble Memoobl NOJYYeHUs 3HAHUL, Xapakmephvle 018 COYUATbHLIX U
UCTMOPUYECKUX HAYK. AHKeMUposaHue, MoOeIuposanue, NOUCK UCOPUYECKUX 00pa3yos;
UCNOIb306aAMb  HEKOMOpble NpUemMbl XYO0IHCECMBEHHO20 NOZHAHUSL MUpA. YeloCmHOoe
omobpasiceHue Mupa, 00pazHOCMb, XYO0HCECMBEHHbI BbIMbICEN, OP2AHUYECKOe eOUHCHBO
0bwezo, 0cobenH020 (MUNUYHO020) U eOUHUYHO20, OPUSUHATLHOCTD,

YeneHanpaeienHo U OCO3HAHHO pa3eusamv C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0c6aueams HOBble A3bIKOGbLE CPEOCmEa;

0CO3HABAMb  CB0I0 OMBEMCMBEEHHOCMb 34  OO0CMOBEPHOCb  NONYYEHHLIX 3HAHUL, 34
Kauyecmeo 8bINOJIHEHHO20 NPOEKmd.
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https://resh.edu.ru/subject/14/10/
but6mmoreka [{JOK

https://m.edsoo.ru/7{41¢c292

XuMuueckas opranu3anusd KJICTKU

10

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bu6nuoreka [JOK
https://m.edsoo.ru/7{41¢292

Crpoenue 1 pyHKIMU KIETKU

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/
bubnunorexa [JOK



https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog

https://m.edsoo.ru/7{41¢292

OOMeH BemecTB U MpeBpalIeHue YHEPTUU
B KJIETKE

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bu6nuoreka [JOK
https://m.edsoo.ru/7{41¢292

HacnencrBennast uupopmanus u
peanu3zanus e€ B KJIEeTKe

0.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

JKU3HEHHBIN UK KIETKA

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/
but6mmoreka [{JOK

https://m.edsoo.ru/7{41¢292

Ctpoenue 1 QpyHKIIMM OpraHU3MOB

17

1.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/
but6mmoreka [JOK

https://m.edsoo.ru/7{41¢c292

10

Pa3smHOKEHME U pa3BUTHE OPraHU3MOB

1.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edsoo.ru/7{f41¢292

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYMUBOCTHU OPTaHU3MOB

0.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edsoo.ru/7{f41¢c292



https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog

12

3aKOHOMEPHOCTH HAaCJIEACTBEHHOCTH

10

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edsoo.ru/7{f41¢292

13

33KOHOMepHOCTI/I HU3MEHYHNBOCTHU

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edsoo.ru/7{41¢c292

14

I'eneTnka uenoBeka

0.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bubmuorexa [JOK
https://m.edsoo.ru/7{41¢292

15

Cenexuusi OpraHu3MoB

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

bubnuoreka [JOK
https://m.edsoo.ru/7{f41¢292

16

BHOTEXHOJIOTHA ¥ CUHTETUYECKAS
onosorus

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/14/10/

but6mmoreka [{OK
https://m.edsoo.ru/7f41¢292

17

PesepBHOE Bpems

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/
but6mmoreka [{JOK

https://m.edsoo.ru/7{41¢292



https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
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11 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne i/ Kontpoasnsbie | IIpakTunyeckn
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI e padoThbI
pecypcsl
1 3apoKIEHNE U Pa3BUTHUE 3BOIIOLMOHHBIX 4
npeacTaBiIeHU B ONOIOTHH
2 MuxkposBomnronus U €€ pe3ysbTaThl 14 2
3 Maxpo3BOIIOLHS U €€ Pe3yTbTaThI 6
[TpouncxoxaeHue U pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHE3 10 1
DKOJIOTHsl — HayKa O B3aMMOOTHOILIEHUSX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 OpranusMmsl 1 cpefja oOuTaHus 9 1.5
8 DKOoJ0rus BUAOB U NOMYJIALNAN 9 0.5
DKoJ0rus COO0LIECTB. DKOJIOTUYECKUE
9 12 0.5
CHCTEMBI
10 Bbuocdepa — rinobanbHast skocucTema 6
11 YenoBek U OKpykarolas cpeaa 6
12 PesepBHOoe Bpems 8
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 0 7.5




NOYPOYHOE NJTIAHWPOBAHUE

10 KNNACC

Ne

Jarta mpoBenenus

Tema ypoka

n/n Jomamnee 3a1anue

1 5.09 buonorus kak KOMIUIEKCHas HayKa ¥ KaK 9acTb COBPEMEHHOTO 00IIecTBa §1

2 6.09 JKuBble cucTEMBI U UX CBOMCTBA §2

3 6.09 YpoBHEeBas opraHU3aIus )KUBBIX CUCTEM §3

4 12.09 Hcropus oTkpbITUsA 1 n3ydeHus KieTku. Kinerounas teopus §4

13.09 MeToapl MOJIEKYJIIPHOH U KJIeTOUHOM Onosoruu. [IpakTuueckas pabota

5 «M3ydeHne MeToI0B KJIETOUHOM Onosiorun (xpomarorpadusi, snekrpodopes, | §5
muddepennnanbHoe neHTpudyruposanue, [1LP)»

6 13.09 XUMUYECKHUI COCTaB KIETKU §5 noBTOPUTH

7 19.09 MuHepanbHbI€ BEIIECTBA KIETKH, UX OMOJIOTHYECKas POJIb §6

2 20.09 Oprannueckue BeniecTBa kietku — Oenku. JlabopaTopHas paborta .
«O0bHapyxeHHe OEIKOB C MMOMOIIbIO KAYeCTBEHHBIX PEAKITUI) 3

9 20.09 CaoiicTBa, Knaccudukanus U GyHKIUNA OSITKOB §8

10 26.09 Opranuyeckre BEIECTBA KIETKH — YIJIEBObI §9




11 27.09 Oprannyeckye BEECTBA KIETKH — JIMITUJIbI §10
27.09 Hyxneunossie kucnotsl. JJHK n PHK. Jlaboparopnas padota
12 «MccnenoBanre HyKJIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3 KJIETOK Pa3IUYHbIX §11
OpPraHU3MOB»
13 3.10 Crpoenue u ¢pynkiuu ATO®. JIpyrue nykieosunrpudocdars (HTD) §12
14 4.10 Cexsenunposanue JJHK. MeToapl reHOMUKH, TPaHCKPUIITOMMKH, poTeoMUKHU | §13
15 4.10 MeTob1 CTPYKTYPHOUM OHONIOTHH §13 noBTOPUTH
16 10.10 Tuns! knerok. [Ipokapuornueckas kieTka §14
17 11.10 Ctpoenue rykapuotudeckoi kinetku. [Ipakruueckas padota «M3ydenue §15
CBOMCTB KJIETOUHOW MEMOPAHbI»
18 11.10 [ToBepXHOCTHBIN anmapaT KJIECTKH §16
19 17.10 OnHomeMOpaHHbIe OpraHouabl KieTku. [IpakTuueckas pabota «M3yyenue §17
JBUKEHMSI LIUTOIIA3MbI B PACTUTENBHBIX KIETKAX»
18.10 [TomyaBTOHOMHBIE OPraHOW/IbI KIETKU: MUTOXOHIPUH, TUIACTH/BI.
20 JlaboparopHas pabota «lccienoBanue mia3Moiau3a 1 JIeria3Molin3a B §18
PaCTUTEIbHBIX KIETKAX)
21 18.10 HememOpaHHbIE OpraHOUIBI KJICTKH §19
22 24.10 Crpoenue u pyHKIUH s1Ipa §19 nosroputs




25.10

CpaBHuTenbHas XapaKTepUCTHKA KJIETOK dykapuoT. JlabopaTopHas paboTa

23 §20

«M3yueHne cTpoeHus KJIETOK Pa3IUYHbIX OPraHU3MOBY
25.10 AcCUMUISIIIAS U JUCCUMUIISIIUS — JIBE CTOPOHBI MeTabonu3ma. TUIbl

24 oOmeHa BeriecTB. JlabopaTopHas padota «/3ydyeHue KaTaIuTHIECKOH §21

aKTUBHOCTH (DepMEHTOB (Ha MpUMEpe aMHJIa3bl WM KaTalla3bl)»
7.11 depMeHTAaTHBHBIN XapakTep peakluil KIETOYHOTO MeTaboIn3Ma.

25 JlabopaTopHas pabota «3yueHnue ¢hepMEeHTATUBHOTO PaCIICTUICHUS §22
MEPOKCH/IA BOJIOPO/A B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

26 8.11 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI §23

27 8.11 ABTOTpO(]HBINA TUIT 0OOMEHA BEIIECTB §24

28 14.11 dortocuHTE3 §24 noBTOpUTH

29 15.11 Xemocwunres. JlaboparopHas pabota «CpaBHeHHE MPOIIecCOB (POTOCUHTE3A U §25
XEMOCHHTE3a»

30 15.11 AHa’poOHbIe opraHu3Mbl. Bunbl 6poskenus. Jlaboparopras pabota §26
«CpaBHEHHE TIPOLIECCOB OPOKEHUS U JBIXaHUS

31 21.11 AspoOHBIE OpraHU3Mbl. DTaIlbl SHEPreTHYECKOTO OOMEHa §27

1 22.11 OHeprust MeMOpaHHOTO rpaguenTa npotoHoB. Cunres ATd: pabdora §28
npoToHHON AT®-cHHTAa3BI

33 22.11 Peakuum MatpuyHOTrO CMHTE3a §28 moBTOPUTH

34 28.11 Tpanckpunius — Matpuusblii cuate3 PHK §29




35 29.11 Tpancasuus u e€ yTansl §30

36 290.11 KoaupoBanue amuHokuciaot. Pons pubocom B 6uocuHTe3e Oenka §31

37 5.12 Opranuzaiusi reHoMa y IPOKapHoOT U DYKapHOT §31 noBTOPUTH

38 6.12 MonekyJspHbIe MEXAaHU3MBI SKCITPECCUU TEHOB Y DYKapHOT §32

19 6.12 Bupycbl — BHeKIeTOUHbIE ()OPMBI KUZHU U OOJIUTaTHBIE apa3UTHI. §33
[Tpaktuueckas padota «Co3gaHue MOJICTH BUPYCa»

40 12.12 BupycHnble 3a0601eBaHusI YeI0BeKa, )KUBOTHBIX, PACTEHUN §34

41 13.12 HanoTexHOIOrMH B OHOJIOTHH U MEIULIMHE §34 noBTOPUTH

42 13.12 JKW3HEeHHBIN ITUKIT KICTKH §35

43 19.12 Marpuunbiii cuate3 JJHK §36

44 20.12 Xpomocomsl. JlaboparopHas pabota «M3ydeHne XpoMocoM Ha TOTOBBIX §37
MUKpOTIpenaparax»

45 20.12 Jlenenue KIETKH — MHUTO3 §38

26.12 Tuner knerok. Kaprokunes u nutokuues. Jlaboparopras padota

46 «Habnronenre MuTo3a B KJIIETKaX KOHUMKA KOpEIIKa JIyKa (Ha TOTOBBIX §38 noBTOpUTH
MHUKpOTpenaparax)»

47 27.12 Peryinsuys :KM3HEHHOT O LIUKJIA KJIETOK §39

48 27.12 Opranusm Kak eIMHOE LIEJI0e §40




49 9.01 Txanu pactenuii. JlaboparopHas padota «/3ydyeHne TKaHEH pacTCHHI §40 moBTOPUTH

50 10.01 Txanu KUBOTHBIX U yenoBeka. JlabopaTopHas padora «M3ydyeHnue Tkanei §41
AKHUBOTHBIX)»

51 10.01 Opransbl. Cuctemsl opratoB. JlaboparopHast pabota «M3y4yeHue opraHoB §42
LIBETKOBOT'O PaCTCHU»

52 16.01 Onopa Tena opraHu3MoB §42 noBTOPUTH

53 17.01 JIBr>KeHuEe OpraHu3MOB §43

54 17.01 [Iutanue opraHu3MoB §44

55 23.01 [Intranne Mo3BOHOYHBIX KUBOTHBIX. [ [MnieBapuTeNbHAs CUCTEMA YEITOBEKA §45

56 24.01 JIpIxaHue opraHnu3MoB 8§46

57 24.01 JIpIXaHue MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA §46 noBTOPUTH

58 30.01 TpaHcnopT BEUIECTB y OPraHU3MOB §47

59 31.01 KpoBeHocHas cuctema mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA §48

60 06.02 Brinenenne y opraHu3zmMoB §49

61 07.02 3amuTa y OpraHu3MoB §50

62 07.02 NmMmmyHHas cuctema yenoBeka §50 nmoBTOPUTH

63 13.02 PazapakxuMocTh U peryisiius y Opranu3smMoB §51




64 14.02 ['ymopanbHas peryaainus U SHIOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKA §52

65 14.02 @OpMBI pa3sMHOKEHNS OPraHU3MOB §53

66 20.02 [TonoBoe pazMHOKEHUE §54

67 21.02 Meiio3 §55

21.02 I"ameTorenes. OOpa3oBaHKe W pa3BUTHE TIOJIOBBIX KJIETOK. JlabopaTopHas

68 pabota «/3yueHue CTpOeHHUS MOJOBBIX KJIETOK HA TOTOBBIX §55 noBTOPUTH
MHUKpOTpenaparax»

69 27.02 NHpuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3 §56

70 28.02 3akiazKa OpraHoOB U TKaHEW U3 3aPOIbIIIEBBIX JIHCTKOB §57

71 28.02 Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabota «BbIsiBIeHHE TPU3HAKOB §58
CXOJICTBA 3apObIIIEH MTO3BOHOYHBIX )KUBOTHBIX)

7 05.03 Pa3zmHuoxeHue u pa3Butue pactenuii. Jlaboparopnas padora «CtpoeHue §59
OpraHOB Pa3MHOKEHHMSI BBICIIUX PACTEHUIN»

73 06.03 Hcropus cTaHOBIEHUS U Pa3BUTUS TEHETUKU KaK HAYKH §60

74 06.03 OcCHOBHBIE TIOHSTHSI ¥ CHMBOJIBI TeHeTUKH. JIabopaTtopHas padoTa §60

. MOBTOPHUTH
«/Ipo3oduna kak 0OBEKT TeHETUYECKUX MCCIIeIOBAHUI P
12.03 3aKOHOMEPHOCTH HACJIe0BaHUs MIPU3HAKOB. MOHOTMOpUIHOE CKPEIIMBAaHHUE.

75 [IpakTuueckas padota "M3ydeHue pe3yabTaTOB MOHOTHOPHUTHOTO §61
CKpeNIuBaHus y Apo30duisr"

76 13.03 [{uTomornyeckre OCHOBHI MOHOTHOPHIHOTO CKPEIIMBaHUS §62




77 13.03 AHanuzupytolee ckpenuBanue. Hermonnoe qoMuHupoBanue §63

73 19.03 JurnbpuaHoe ckpemmBanue. [IpakTudeckas padborta «3ydeHne pe3yibTaToB §64
TUTHOPHUIHOTO CKPEIUBAHUSA Y TPO30(HITBD»

79 20.03 [{utonoruvyeckne OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS §65

80 20.03 CuensieHHOE HacleIOBAaHUE TPU3HAKOB §65 NOBTOPUTH

81 02.04 XpOMOCOMHas TeOpHs HACIIEICTBEHHOCTH §66

82 03.04 ['eneruka mona §67

83 03.04 ['enoTum Kak memocTHas cucrema §68

84 09.04 I'eneTnueckuii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA §69

85 10.04 N3MeHYnBOCTh IPU3HAKOB. BUabI N3MEHUMBOCTH §69 nosroputh

86 10.04 MonudukanrnoHHass K3MEHYUBOCTh §70

16.04 Bapuanmonnsiit psin u BapuannonHas kpusasi. JlaboparopHas padota

87 «HccnenoBanre 3aKkOHOMEPHOCTEN MOAM(PUKAIIMOHHON U3MEHUNBOCTH. §71
[TocTpoeHre BapuallMOHHOIO psiia U BapUALIMOHHOW KPUBOID)

88 17.04 I'eHoTHnMUecKass 3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHUNBOCTh 8§72

29 17.04 MyTanmonHas u3MeH4uBocTh. [IpakTuueckas padora «MyTtanuu y §73

Ipo30¢ Ikl (Ha TOTOBBIX MUKPOIIPETIapaTax)»




90 23.04 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. DMUTeHETUKA U STTUT€HOMHKA §73 noBTOPUTH
91 24.04 I'enetuka yenoseka. [Ipaktuyeckas padora «CocTaBiieHHE U aHATIN3 §74
POIOCIOBHON
92 24.04 Meroasl MEIUIIMHCKON T€HETUKH §74 noBTOpUTH
93 07.05 3HaueHue MEeIULMHCKON TeHEeTUKU B IPEIOTBPALLICHUH U JICUEHUU §76
TreHeTUYEeCKUX 3a00JIeBaHMIl YelloBeKa
94 08.05 OcHoBHble NoHATHUS cenekuuu. JlabopaTopHas padorta «V3yueHue copToB §76
KYJBTYPHBIX PAaCTEHUN U MTOPOJ JOMAIIHUX )KUBOTHBIX)
95 08.05 Mertoapb! cenekiMoHHO# paboTsl. JlabopaTopHas pabora «3yueHne MeTo10B §77
CEJICKLIUU PACTCHUIN
96 14.05 JlocTukeHus celeKIUu pacTeHUi 1 KUBOTHBIX. [IpakTiueckas pabora §78
«IIpuBuBKa pacTeHUN»
97 15.05 CoxpaHeHne, U3y4eHNEe U UCTI0JIb30BAHUE TEHETUYECKUX PECYPCOB §79
08 15.05 buoTtexHonorusa kak Hayka U OTpacib Mpou3BoJcTBa. [IpakTuyeckas padora §80
«M3yuenne 00beKTOB OMOTEXHOIOTUID)
99 21.05 OcHOBHBIE HaNPABJICHUS] CAHTETHUECKOM OUOIOTHI §ONOPHBII KOHCTIEKT
100 | 22.05 XpOMOCOMHAasl U T€HHAsI NHKEHEPUS §ONOpHBIN KOHCIIEKT
101 | 22.05 Menuiackre OMOTEXHOIOT NI §OMOPHBIN KOHCTIEKT
102 PesepBHblit ypok. [ToBTOpenue, 06001eHIe, cucTeMaTH3aIUs 3HAHUI §ONOPHBII KOHCIIEKT




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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CHUCTEMA OIEHKH JOCTUXEHWUN IINIAHUPYEMBIX PE3YJIbTATOB

Cucrema OLCHKH JOCTU/KCHUSA IVIAHUPYEMBIX PE3yJIbTAaTOB

JIOCTIKEHHE TUIAHUPYEMBIX pEe3yJIbTaTOB OIEHUBACTCS HAa OCHOBE C(HOPMUPOBAHHOCTH pPAa3HOOOPA3HBIX NPAKTUYECKUX YMEHUH:
M0JIb30BATHCS. MUKPOCKOIIOM, TOTOBUTH MUKPOIIPENapaThl, IPOBOIUTH HAOIIOACHUS B IPUPO/IE, Y3HABATh U3YUCHHBIEC BUbI PACTEHUI.

B conepxaHune cUCTEMBI OIIGHKH TaKX€ BXOJUT KOHTPOJb 32 OBJIAJICHUEM HHTEIUICEKTyaJlbHBIMH YMEHHSMH: CPaBHHUBATh OOBEKTHI H
IPOILIECChl, aHAIU3UPOBATh HX, 0000IATh, KiIacCU(UIMPOBATH, YCTAHABIMBATH (DUIOTEHETHYECKHE CBS3M MEXIY CHCTEMaTHUYeCKHUMHU
rpyNIaMi OpPraHU3MOB, B3aUMOCBSI3H CTPOCHHUS M (PYHKUIMH OPraHOWAOB KJICTKH, TKaHEW, OPraHOB, OOBSICHATH MPOIECCHl BO3HUKHOBEHUS
IpUCHOCOOICHNH Y OPraHU3MOB K OKPYKAIOLIEH cpelie, BHIBIATh IPOUCXOXKIEHUE PACTEHUH pa3IUYHbIX OT/JENIOB

CopepxaHue OLEHKU COCTaBISIOT U 0OLIeyyeOHble YMEHHUs: paboTaTh CO CIPABOYHOW JIUTEPATYpOM, TEKCTOM M PUCYHKaMHU y4yeOHHKa,
uHpopMalueil B pa3HbIX UCTOUYHUKAX, B TOM yHcie B MIHTepHeTe, IPOBOAUTH €€ aHAIU3, COCTABIIATh KPAaTKOE COOOIIEHUE O OMOJIOTHYECKUM
npo0iieMaM, HaXOAUTh OIIMOOYHYI0 HH(DOPMALIUIO U UCIIPABIIATH €€.

Oco0eHHOCTH OLCHKH JIMYHOCTHBIX Pe3y/IbTATOB.

OneHka JHMYHOCTHBIX PE3yJbTATOB NPEACTABISIET COOOW OLEHKY JOCTH)KEHHUS OOYYAarOIIMMHCS B XOJ€ WX JIMYHOCTHOTO Pa3BUTHS
IUTAHUPYEMBIX Pe3yJIbTaTOB, MPEICTABICHHBIX B pa3jene «JIMYHOCTHhIE yHHMBepcajbHble yyeOHbIe IEHCTBUS» MpOorpamMmbl (OPMHPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA.

dopMHUpOBaHUE JTUYHOCTHBIX PE3YJIbTaTOB 00ECHEUMBACTCSA B XO/€ PEaTU3alUU BCEX KOMIIOHEHTOB 00pa30BaTeNbHOIO Mpoliecca, BKIIOYast
BHEYPOUHYIO JEATEIBHOCTD, PEATU3YEMYIO CEMbEN U IIKOJIOM.

B cootBercTBUM ¢ TpeboBaHusIMH CTaHAapTa TMYHOCTHBIE XapaKTEPUCTHKHU U IEHHOCTHBIE OPUEHTAIIUH HE TOJIeKAT U3MEPEHHIO U OLIEHKE C
MOMOIIBI0 KOJIMYECTBEHHBIX M3MEPHTENEH, JTOCTHKCHHUE JIMYHOCTHBIX PE3YJIbTaTOB HE BBIHOCHTCS HAa WTOTOBYIO OLIEHKY OOYYalOIIMXCS, a
ABIISICTCA NPEAMETOM OLEHKH S(PQPEKTUBHOCTH BOCIHUTATEIbHO-00PA30BATENBHOM JESITEIbHOCTH 00Pa30BaTEIbHOIO YUPEXKICHUS U
00pa30oBaTEIbHBIX CUCTEM PA3HOTO YPOBHSI.

Oco0eHHOCTH OLICHKH MeTANPeMETHBIX Pe3yJIbTaToB.

OrneHKka MeTanpeaMETHBIX pe3yJbTaTOB TPEACTABISICT COOOH OICHKY IOCTH)KCHHUS IUIAHHPYEMBIX pE3yJbTaTOB OCBOCHUS OCHOBHOMU
00pa3oBaTeIbHON MPOrpaMMbl, MPEJICTABICHHBIX B paszienax «PerynartuBHble yHUBepcaslbHble ydeOHbIE JeicTBUA», «KOMMyHHKaTUBHBIE
YHHBEpCallbHbIe yueOHbIe NeiicTBUs», «[lo3HaBaTenbHBIE YHUBEpCAIbHBIC YUE€OHbBIE JNEHCTBHS» MPOTPaMMbl ()OPMHUPOBAHUST YHHUBEPCATBHBIX
yueOHBIX JIEHCTBUH, a TAaKXKe IJIAHUPYEMBIX PE3YyJIbTAaTOB, IPEJCTABICHHBIX BO BCEX pa3/ieiax MEKAUCHUILUIMHAPHBIX YUEOHBIX IPOTPAMM.

dopmupoBaHUE METANPEIMETHBIX PE3YyJIbTAaTOB 00ECIEUNBAETCS 3a CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEIbHOIO Mpolecca — y4eOHBIX
NPEMETOB.

OCHOBHBIM OOBEKTOM OIICHKH METANPEIMETHBIX PE3YIbTATOB SBISCTCS:

* cIOCOOHOCTh ¥ TOTOBHOCTh K OCBOGHHIO CUCTEMAaTHUECKUX 3HAHUH, UX CAMOCTOATEIbHOMY IOIOJIHEHHUIO, IEPEHOCY U MHTETpalllu;
* cIOCOOHOCTH K COTPYIHUYECTBY U KOMMYHHKAIINH;
* CIOCOOHOCTH K PELICHUIO JIMYHOCTHO U COLIMAIIBHO 3HAYMMBIX IPOOJIEM U BOILIOIICHUIO HAMICHHBIX PELICHUH B MPAKTHKY;



* CITIOCOOHOCTH U TOTOBHOCTH K McToib30BaHuio KT B niensax oOyueHus: U pa3BUTHS;
* CIIOCOOHOCTB K CaMOOPTaHU3allii, CAMOPETYJIALNU U pedaeKcuu.

OueHKa JOCTUXKEHUS METANpPeIMETHBIX Pe3yJbTaTOB MOXET MPOBOJUTHCA B XOJI€ pa3auyHbIX Mpoiueayp. OCHOBHOUM Npoueaypoll OLEHKU
JTOCTIKEHUSI METAMPEIMETHBIX PE3yJIbTATOB MOTYT CIIYKUTh PE3yJIbTAaThl BHITIOJHEHHUS MMPOBEPOUHBIX PadOT (KaK MpaBWIIO, TEMATHIECKHUX )

B xone tekymieil, TeMaTHUeCKOH, MPOMEKYTOYHON OIIEHKH MOXKET OBITh OLIEHEHO JOCTHKCHHE TAKUX KOMMYHUKATUBHBIX U PETYJISTHBHBIX
JEHUCTBUN, KOTOPBIE TPYIHO WM HEIEIeCO00pa3HO MPOBEPATh B XOJ€ CTAHIAPTHU3UPOBAHHON WTOTOBOW MPOBEPOYHONM pabOTHI, HAIIPUMED
ypOBEHb CHOPMUPOBAHHOCTH HABBIKOB COTPYIHHUUECTBA WIM CAMOOPTaHU3AIINH.

OrneHKa TOCTUKEHHS] METANPEIMETHBIX PE3YyJIbTATOB BEIETCS TAK)KE B paMKaX CHCTEMbI TPOMEKYTOUYHOM aTTECTAIUU.

Oco0eHHOCTH OlIeHKHU MPeAMETHBIX Pe3yJabTATOB.

OCHOBHBIM 00b€KTOM OIICHKH NMPEAMETHBIX PE3yJIHTATOB B COOTBETCTBUM ¢ TpeOoBaHMsIMHU CTaHIapTa SBJISETCS CIIOCOOHOCTh K PEIICHHIO
y4e0HO-TTO3HABATEIBHBIX W YYEOHO-TPAKTUYECKUX 3a/1ad, OCHOBAHHBIX HA M3y4aeMOM YYeOHOM MarepHualie, ¢ MCIOJIh30BAaHHEM CIOCOO0B
JNEHUCTBUN, PEICBAHTHBIX COJCPKAHUIO YYEOHBIX TPEIMETOB, B TOM YHCJIE METaNmpeJIMETHBIX (T03HABATEIbHBIX, PETYJATHBHBIX,
KOMMYHUKATUBHBIX) JCHCTBUH.

Cucrema OIEHKH TPEAMETHBIX Pe3yJbTaTOB OCBOCHHs YYEOHBIX MpOTpaMM C YYETOM YpPOBHEBOTO IMOIX0ja, mpuHAToro B CraHmapTe,
MpeANnoaracT BbijejeHue 0a30BOr0 YPOBHS JOCTHKEHUI KaK TOYKH OTCYETAa MPHU MOCTPOCHUHM BCEH CHCTEMBI OLICHKHM M OpPTaHM3aIluu
WHIUBUTyTBHOW PaOO0THI ¢ 00yYarOIIMMHUCS.

[Ipu oOydeHnn OMOJIOTHH B 5 KIIACCE HCIIONB3YIOTCS PA3JIMYHBIC BUJIBI OICHKHU: TEKYIas, TeMAaTH4YeCKas, UTOTOBas, KaXJIas U3 KOTOPBIX
BBITIOJTHSIET OTPE/ICNICHHbIE (DYHKITUH.

Tekymasi omeHKa OCYIIECTBISICTCS IMOYTH Ha KaXKIOM ypoke Owuonoruu. EE 1enb-BBISBUTH YPOBCHb OBJAJICHUS IKOJbHUKAMHU
coJiepKaHUEM, M3YYCHHBIM Ha TPEIBIAYIIUX YpPOKaX, BKIIOYAs CIIOCOOHOCTh MPUMEHSATH IMOJYYCHHBIC 3HAHHUS B YUYEOHOW JEATEIBHOCTH, a
TAaKX€ HMCIIOJb30BaTh MX IPU YCBOCHUMM HOBOIO MaTepuaia.TEKyIlas OLIEHKA IO3BOJSET CBOEBPEMEHHO MPHUHATH MEPbI ISl YCTPAHEHUS
BBISIBIICHHBIX MPOOEIIOB B 3HAHUSAX U YMECHHSIX

Lens TeMaTH4eCKOro KOHTPOJISI-ONPEICTUTh YPOBEHBb MOJTOTOBKHU IIKOJLHUKOB 3a OTHOCUTEIBLHO MPOJAOKUTENIbHBINA TIEPUO]] 00yUeHUs,
3aKpenUTh U 0000IIMTh M3YYCHHBI MaTepuai B Mpolecce OOCYKICHUS Pe3yIbTaTOB PabOThI, YCTAHOBUTH NMPUYHHBI MPOOEIIOB B 3HAHUSAX U
YMEHHSX yYalIuXCcs MO0 TeMe W HAMETUTh MEpPHI M0 UX YCTPAaHEHUIO, COBEPIICHCTBOBAHUIO y4eOHOTro mporecca. TeMaTH4ecKuil KOHTPOIh
o0ecIeuynBaeT CUCTEMAaTHYHOCTD, TIOJTHOTY U MMPOYHOCThH 3HAHHM.

CraproBasi IMATHOCTUKA TIPOBOJUTCS C LIETBIO OICHKA TOTOBHOCTH K W3YYEHHIO OTIEIBHBIX MPEAMETOB (paszeioB). Pe3ynmbTaTh
CTapTOBOM JIMarHOCTHKH SIBJISIIOTCS OCHOBAaHMEM IS  KOPPEKTHPOBKH yYE€OHBIX TIPOrpaMM W HHIWBHAyaIH3allud  y4eOHOTO
nporecca.CTapToBasi JMArHOCTUKA MPEJICTABISIET COO0M TPOIEAYyPY OLIEHKH TOTOBHOCTH K OOYUCHHIO HAa JAaHHOM yPOBHE 00pa30BaHUSI.

IIpomexyTouHasi aTTecTalMsA MPEJICTaBISIET cOOON MpOLEAYPY aTTeCTallUd 00yYarolIMXCsl Ha YPOBHE OCHOBHOI'O 00Iero oopa3oBaHUS U
MIPOBOAMTCS B KOHIIE Ka)I0H YeTBEPTH (MJIM B KOHIIE Ka)I0T0 TPUMECTPa) U B KOHIIE Y4€OHOTO ro/ia o KaKIOMY H3y4yaeMOMY IIPEIMETY.



IopTdoumo npeacrapnseT coboit mpoueaypy OLEHKH TUHAMUKN Yy4eOHOH M TBOpUYECKONH aKTUBHOCTH YYallerocs, HapaBJIeHHOCTH, IIUPOTHI

WA W30MPATETFHOCTH HMHTEPECOB, BBIPAKCHHOCTH TIPOSIBIICHUH TBOPYECKOW WHHIMATHBBI, @ TaK)KE YPOBHS BBICHIMX JIOCTHIKCHHH,
J€MOHCTPUPYEMBIX JaHHBIM yuaimuMmcs. B moptdonno BriIrouaroTest Kak paboThl yyamierocs (B ToM 4ucie — ¢pororpaduu, BugeomMarepuaisl U
T.I.), TaK ¥ OT3bIBBI Ha 3TH pabOTHI (HampuMmep, HarpaaHble JIUCTHI, TUIUIOMBI, CEPTU(PUKATHI y4acTus, peueH3uu u npod.). Otéop paboT u
OT3bIBOB JIJISl MOPT(OINO BEAETCA CAMUM OOYHAIOLIMMCS COBMECTHO C KJIACCHBIM PYKOBOJUTEIEM U MPU YUYaCTHH CEMbH. BKitoueHHe Kakux-
mubo MatepuasioB B mopTdoiauo 6e3 cornacusi o0yyaromerocss He fgomyckaercs. [loprdonro B yactu nogdbopku T0KyMEeHTOB GopMUpyeTCs B
AJIEKTPOHHOM BHJE B TEUYEHHE BCEX JIET OOY4YEHHS B OCHOBHOHM IIKose. Pe3ynbTarhl, MpeaCTaBICHHbIE B MOPT(HOIUO, UCIONB3YIOTCS MPU
BbIpa0OTKe peKOMEHAAlUN M0 BRIOOPY MHIMBUIYaJbHOW 00pa30BaTEIbHON TPAaeKTOPUU Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHUsS U MOTYT
OTpaXkaTbCs B XapaKTEPUCTHUKE.

HOPMbI OHIEHUBAHUA

3HaHI/I$I, YMCHUA W HABBIKK YYalIUXCs OLCHUBAIOTCA HAa OCHOBAHHMU YCTHBIX OTBETOB M IMHMCBbMCHHBIX pa60T M0 MATUOAIBHON CHCTEME
OLICHHWBaHMUI.

Ouemca YCTHBIX OTBETOB yYalluXxcst
Kpurepuu u HOpMbI YCTHOT0 OTBETA 10 OHOJIOTUH
Onenka «5» CTaBUTCS, €CIIH YUEHUK:

[Toka3piBaeT r1y0OKO€ W TIOJHOE 3HAHWE M TMOHUMaHHE BCEro 0oObeMa MNPOrpaMMHOrO MaTepHala; MOJHOE IOHMMAaHHUE CYIIHOCTU
paccMaTpUBaeMbIX IMOHATHUH, SBJICHUM U 3aKOHOMEPHOCTEN, TEOPUI, B3aNMOCBS3EN.

YMeeT coCTaBUTh TONHBIM W TMPABUIBHBIM OTBET HAa OCHOBE HW3YyYEHHOTO MaTepuaya; BBIACIATH TJIAaBHBIE TOJOXKEHUS, CAMOCTOSTEIBHO
MOJTBEPXKIaTh OTBET KOHKPETHBIMH NpUMEpaMH, (aKTaMH; CaMOCTOSITEJIbHO W apryMEHTHPOBAHO JejaTh aHalIu3, 0000IaTh, BBIBOJIBL.
YcTaHaBIIMBaeT MEXKIPEIMETHBIC (HA OCHOBE paHee IPHOOPETECHHBIX 3HAHWM) W BHYTPUIPEIMETHBIC CBSI3H, TBOPYECKH IPUMEHSCT
MOJTyYeHHBIC 3HAHUS B HE3HAKOMOU cuTyanuu. [locienoBaTenbHO, YETKO, CBA3HO, 000CHOBAHHO M 0€30IMO0YHO M3JIaraeT yueOHbIN MaTepua:
JaeT OTBET B JIOTMYECKOM IOCIIEIOBATSIILHOCTH C WCIOJIB30BAHUEM MPHHATON TEPMUHOJOTHH; JENIaeT COOCTBEHHBIC BBIBOJIBI; (JOPMUPYET
TOYHOC OHpCI[GJIeHI/Ie 1 UCTOJIKOBAHUEC OCHOBHBIX HOH?ITI/If/'I, 3aKOHOB, TeOpHﬁ; HpI/I OTBETC HEC HOBTOpSICT JOOCJIOBHO TCKCT yqe6HHKa; nu3jaaracrt
MaTepuan JUTePaTypPHBIM SI3bIKOM; MPABHIBHO W OOCTOSTENILHO OTBEYAaeT HA JOMOJHUTENbHBIE BOMPOCHl yuuTens. CamMOCTOSTETbHO U
paIMOHATBPHO HCIOJb3YeT HATJISIHBIC IOCOOWS, CIPAaBOYHBIC MaTepHaibl, YYeOHUK, IOMOJHHUTEIBHYIO JIMTEPaTypy, MEPBOUCTOYHUKH;
MIPUMEHSET CUCTEMY YCIOBHBIX 00O3HAYCHUH NMPH BEACHHUH 3aIMCEH, CONMPOBOXK/IAIONIMX OTBET; MCIIONB3YeT I J0Ka3aTeIbCTBA BBIBOJIBI U3
HaOJIFOEHNI U OIIBITOB.



CaMOCTO}ITeJIBHO, YBCPCHHO U 0e301Hn00YHO NPUMCHACT TTOJIYUCHHBIC 3HAHUA B PCIICHHUN Hp06J'ICM Ha TBOPYCCKOM YPOBHC; NOITYCKACT HC
Ooiee OAHOI'0 HEAO0YCTAa, KOTOpLIﬁ JICTKO HCHPABJSACT 110 Tpe6OBaHI/II-O YUuTeiid; HUMECT H606XO,I[I/IMLIC HaBBbIKH pa6OTLI C an6opaMH,
qepTeIKaMu, CXEMaMu U l"pa(bI/IKaMI/I, COIMYTCTBYIOIIMMH OTBETY,; 3allMCH, COIIPOBOXKAAOIINE OTBET, COOTBETCTBYIOT Tpe6OBaHI/I${M.

Ouemca «4» CTaBUTCH, CCJIN YUCHUK:

[Toka3piBaeT 3HaHUS BCErO0 M3YYEHHOrO MPOrPaMMHOr0 Marepuania. JlaeT MoNHBbIA M MPaBUIbHBIA OTBET HAa OCHOBE HM3YUYECHHBIX TEOPHI;
JIOMyCKaeT He3HAUHUTEIbHbIe OMIMOKM M HEIOYeThl MPU BOCIPOU3BEICHUN M3YUYEHHOTO MaTepuaia, OnpeneieHus MOHATUH, HETOYHOCTH MPH
WCIIOJIb30BAaHUU HAYYHBIX TEPMUHOB HJIM B BBIBOJIAX M O0OOIIEHUSAX M3 HAOIIOJEHUI M ONBITOB; MaTepual M3JIaraeT B OIpe/IeIeHHON
JIOTUYECKON TIOCIICIOBATEIFHOCTH, TIPH 3TOM JIOIYCKAaeT OJHY HErpyOyro OmmOKy win He Oojiee MBYX HEIOYETOB W MOXKET WX HCIPABHUTH
CaMOCTOSITENTFHO TIPH TPeOOBAaHUH WM MPH HEOOJBIIOW MOMOIIM MpPEnogaBaTess; B OCHOBHOM YCBOWJI yYeOHBIM Marepuai, MOATBEPKIAeT
OTBCT KOHKPCTHBIMU IIPUMCPAMU; IIPABUJIBHO OTBEYACT HA JOIMMOJIHUTCIIBHBIC BOIIPOCHI YYHUTCIIA.

VMeeT caMOCTOATEILHO BBIACIIATh TJIABHBIC ITOJIOKCHHWA B M3YYCHHOM MAaTCpHaJIC; Ha OCHOBAaHHUU q)aKTOB u MpuMcpoB O606IIIaTI), JCJ1aTh
BBIBO/JIbI, YCTAHABJIMBATh BHYTPUIIPCAMCETHLIC CBA3U. HpI/IMCHSIeT MMOJIYYCHHBIC 3HAHHA Ha MMPAKTUKC B BHI[OH?;MGHCHHOﬁ CUTyalluu, CO6JHOI[3.CT
OCHOBHBIC ITpaBUJia KYJIbTYPBI YCTHOI>'I U TIMICbMEHHOM pc4uu, UCIIOJB3YCT HAYYHLIC TCPMUHBI.

He oGmagaer 1ocTaTOYHBIM HaBBIKOM paOOTHI CO CIIPABOYHOM JINTEPATYpOl, y4eOHUKOM, MEPBOMCTOYHUKAMU (TIPAaBMIIBHO OPHEHTHPYETCS, HO
pabotaeT MeuieHHO). JlomyckaeT HerpyOble HapyIIeHus paBuil ohopMICHUS TUCbMEHHBIX padoT.

Ounenka «3» cTaBUTCS, €CIIU YUEHUK:

Y CBOMIJI OCHOBHOE COJIEpyKaHHe yUeOHOTO MaTepraia, UMeeT MpoOessl B yCBOSHHH MaTepualia, He MPEeMsTCTBYIOUINE JaIbHEHIIIEMY YCBOSHHIO
MPOTPaMMHOTO MaTepualia; MaTepHuajl u3jiaraeT HeCUCTEMaTU3UPOBAHHO, (pparMeHTapHO, HE BCET/a MOCIIEI0BATEIbHO.

[Toka3pIBaeT HEIOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTACIBHBIX 3HAHUN M YMEHHI; BBIBOABI M 00OOIICHUS apryMEHTHPYET CJ1a0o, JOMyCKaeT B
HUX OIIUOKU.

I[OHYCTI/IJ'I OIMMOKH W HETOYHOCTH B HCIIOIL30BAHUU HayLIHOI\/JI TECPMHHOJIOTUH, OIPCACIICHUS MOHATHH JaJI HEAOCTATOYHO YCTKHE, HC
WCTOJIb30BaJl B KAueCTBE JIOKA3aTeNbCTBA BBHIBOJIBI M 0000mIeHHs W3 HaOmoAeHui, (HakToB, OIBITOB WIM JOMYCTHJ OIIMOKH MPH HX
U3JI0KECHUH.

HcneIThIBaCT 3aTPpyAHCHHA B MPUMCHCHUUN 3H8,HPII>1, H€O6XOI[I/IMBIX IJid pCIICHHA 3aad pa3/IMYHbIX THIIOB, IIPU 00BSICHEHHH KOHKPCTHBIX
SIBIICHHI Ha OCHOBE TeOpI/Iﬁ 1 3aKOHOB, UJIU B IOATBCPIKACHUN KOHKPCTHBIX IMPUMCPOB MMPAKTUYCCKOTO IIPUMCHCHU A TCOpPIﬁ.

OTBe4aeT HENOJIHO Ha BOIPOCHI yuuTens (YIyckas MU OCHOBHOE), WM BOCIPOU3BOAMT COJAEPKAHUE TEKCTa y4eOHMKA, HO HEJOCTATOYHO
ITOHMMAET OT/ENIbHBIE MOJO0KEHMS, UMEIOINE BaXXHOE 3HAUEHUE B 3TOM TEKCTE.



O6Hapy>1<MBaeT HEJOCTAaTOYHOE IOHMMAaHUE OTACIBbHBIX ITOJIOKCHMI IIpu BOCHPOU3BCACHUU TCKCTa y‘-Ie6HI/IKa (SaHHCGﬁ, HepBOI/ICTO‘{HI/IKOB)
HJIN OTBCYACT HCIIOJIHO Ha BOIIPOCHI YUUTCIIA, JOIYyCKast OAHY - IBC FPY6BIC OIIINOKHU.

OueHka «2» CTaBHUTCS, €CIIH YYCHUK:.
He ycBowm 1 He pacKpbUT OCHOBHOE COJICp)KaHHE MaTepuala; He JAeaeT BBIBOJOB U 0000IICHUI.

He 3HaeT u HEe NOHMMAET 3HAYMTEIBHYIO WM OCHOBHYIO 4acTh MPOrPaMMHOI0 MaTepHalla B Mpejernax IMOCTAaBICHHBIX BOIPOCOB WIM UMEET
ciabo copMUpOBaHHBIE M HETIOTHbIE 3HAHUS M HE YMEET MPUMEHSATh UX K PEIICHHIO KOHKPETHBIX BOIIPOCOB U 3334 110 00pasiry.

[Tpu oTBeTe (Ha OAMH BOMIPOC) JIOMTyCKAaeT Ooiee ABYX IrpyObIX OMIMOOK, KOTOPBIE HE MOXKET UCTIPABUTh JaKe TIPH TIOMOIIH YIUTEIS.
He mMo’keT oTBETUTh HM Ha OJIMH MX MOCTABJIECHHBIX BOIIPOCOB.

ITonHOCTRIO HE YCBOMII MaTCpHrall.

OuneHka BbINOJHEHHS J1a00pPaTOPHBIX U NMPAKTHYECKUX padoT nmo dOmosoruu:
Ouenka «5» cTaBUTCS, €CIIU YUEHUK:

[TpaBUIBHO OTIpeneNniI Ieb OTBITA U BBITIOIHII pabOTy B TIOJHOM 00beMe ¢ COOII0IEHEM HEOOXOAUMOM TTOCIIEAOBATEILHOCTH TPOBEICHHS
ONBITOB U UBMEPEHUM.

CaMOCTOATENBHO U PAlMOHAIBHO BBIOPAJ U MOJATOTOBUII IS OTBITa HE00X0AUMOE 000pyIOBaHHE, BCE ONBITH IPOBEI B YCIOBUSAX U PEKUMAX,
00ecTeYnBAIONINX MOTYYSHHUE PE3yIbTATOB U BHIBOJIOB C HAHOOIBIIIEH TOYHOCTHIO.

Haquo T'paMOTHO, JIOTUYHO OIlhcal Ha6J'IIOIL€HI/I$I u C(l)OpMHpOBaJ'I BBIBOAbI M3 OIIbITA. B NpEaACTaBJICHHOM OTYETC IMPABHUJIBHO W AKKYPAaTHO
BBIITIOJIHUII BCC 3aIlCH, Ta6JII/IL[BI, PUCYHKH, YCPTCIKH, rpa(bmcn, BBIYMCIICHUA U CACJIaJlI BBIBOABI.

[IpaBHUIBHO BBINOJIHWII AHAJIN3 MOTPEIIHOCTEN .

[IposiBnisieT OopraHu3allMOHHO-TPYJOBBIE YMEHHs (MOJJEP>KUBAET YMCTOTY pabodero Mecrta M MOPSAOK Ha CTOJie, SKOHOMHO HCIIOJIb3YEeT
pacxo/HbIe MaTepHallbl).

DKCHEPUMEHT OCYIIECTBIISIET TI0 IJIAaHY C YIETOM TEXHUKH 0€30MMaCHOCTH U MPpaBUjI pabOThl ¢ MaTepHAIaMH B 000PYA0BaHUEM.

Onenka «4» CTABUTCA, €CJIN YUYCHUK BbIIIOJITHHJI Tpe6OBaHI/I$I K OIICHKC ((5», HO:



OmBIT TPOBOJMII B YCIIOBUSIX, HE 00ECIICUNBAIOIINX TOCTATOYHON TOYHOCTH U3MEPEHUIA.

Bbuto nomymieHo aBa — Tpu HeoueTa win 6osee oHON TpyOol OMIMOKY M OHOTO HEA0YEeTa.

DKCIEPUMEHT MPOBEICH HE MOJHOCTHIO MM B ONIMCAaHUH HAOIOJCHUH U3 OIBITA YYCHUK JIOMYCTHII HETOYHOCTH, BBIBOJIBI CZETIANl HETIOJTHBIE.
Onenka «3» CTaBUTCS, €CIIM YYEHUK:

HpaBI/IJ'IBHO OIIPEACINII LCJIb OIIbITA; pa60Ty BBITIOJIHACT IIPABUJIBHO HE MECHEC YC€M HAIIOJIOBHHY, OJHAKO 00BbEM BBHITIOJHEHHON YacTU TaKoOB,
YTO MO3BOJIACT MOJYUYUTH IIPAaBUIIBHBIC PE3YJIbTAThI KU BBIBOABI IO OCHOBHBIM, IPUHIUIIMAJIBHO BaXHBIM 3aa4aM pa6OTBI.

ITon6op obopynoBaHus, 0OBEKTOB, MAaTEPHAJIOB, a TaKKe pabOThI MO Hayajly OIbITAa IPOBEJ C NOMOIIBIO YUUTENS; WINK B XOJ€ NPOBEICHUS
OTIbITa U U3MEPEHU ONbITa OBUIH JOMYIIEHBI OLIMOKHN B ONMCAaHUH HAOII0AeHUH, GOPMYIMPOBAHNUN BBIBOJIOB.

OmBIT MPOBOAWICS B HEPAIIMOHAIBHBIX YCJIOBHSX, YTO MPUBEIIO K MOJYYCHHIO PE3YJIbTATOB C OOJIBIICH MOTPENTHOCTHIO; WM B OTYETE OBLIN
JOTYIIEHBI B OOIIEH CI0KHOCTH HE Oosee ABYX OMMOOK (B 3alUCAX €IWHUII, N3MEPEHUSAX, B BBIUUCICHUAX, TpauKax, TaOIuIax, cxeMmax,
aHaJIM3€ TOTPEIIHOCTEeH W T.NI.) HE MPUHIMUIIUAIBLHOTO I JaHHOW paboThl XapakTepa, HO TOBIMSIBIIMX Ha PE3yJIbTAT BBITIOJHEHHS; HE
BBITIOJIHEH COBCEM WJIM BBHITIOJIHEH HEBEPHO aHAIU3 MOTPEITHOCTENH;

JlomyckaeT rpyOyto ommMOKy B Xoz€ dKCIepUMeHTa (B 00bsCHEHHH, B 0)OpPMIIEHUH padOThl, B COOJIIOIEHUHN MPaBUI TEXHUKU 0€30MacHOCTH
npu paboTe ¢ MaTepuaaMu U 000pyJOBaHHEM), KOTOPast UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

Ounenka «2» CTaBUTCS, €CIIU YYEHUK:

He Omnmpeaciinia CaMOCTOATCIIBHO MCJIb OIIbITa: BBIITOJHHI pa60Ty HC TIIOJHOCTBIO, HE IIOATOTOBHUJI HYXHOC 060py2103aHI/1e H 00BeM
BBIIIOJTHCHHOM YacTH pa60TI)I HC MMO3BOJIACT CACIIATh NPaBUJIBHBIX BEIBOJOB.

OHBITI)I, N3MCPCHUS, BBIYUCIICHUA, Ha6J'IIOJleHI/I$I MPOU3BOAUINCE HEIIPABHUIIBHO.
B Xoae pa6OTI>I " B OTUETEC O6H8.py>KI/IJ'II/ICB B COBOKYITHOCTH BCC€ HEAOCTATKHU, OTMCUYCHHBIC B Tpe6OBaHI/IHX K OLICHKE «3».

JlomyckaeT aBe (1 Gonee) rpyOble OMIMOKK B XO/€ SKCIIEPUMEHTa, B OObSICHEHUHU, B 0OPMIIEHUU PaOOThI, B COOMIOICHUHN MPaBUI TEXHUKH
0e30macHOCTH IpH padoTe ¢ BelecTBaMH U 000pyJOBaHHEM, KOTOPBIE HE MOXKET HCIPABUTH JaXe M0 TPEOOBAHHUIO YUUTEIIS.

[TomHOCTBIO HE CyMen HayaTh U OOPMHUTH OIIBIT; HE BBIMOJIHICT paboTy; MOKa3bIBACT OTCYTCTBUE IKCIIEPUMEHTAILHBIX YMEHHIA; HE COOJTIOIalT
Wiy Tpy06o Hapyian TpedoBaHusl OE€30IIaCHOCTH TPYa.

OneHka BBINOJHEHH KOHTPOJIBHBIX padoT 1o 0MoJIorum:



[Ipn nmucpMeHHOH NpoBepKe 3HAHWN MCIOJIB3YKOTCS TUIIOBBIE TECTOBBIE 3aAaHMA IO Mojenu EI'D, koTopble SABIAIOTCS OCHOBOW MJIs
pa3pabOTKU CaMOCTOSATENBHBIX M KOHTPOJbHBIX paboT. Kpome TeCTOB MpHUMEHSIOTCS WHIUBUAYyalbHbIE KApTOUKH, 3aJaHHs B KOTOPBIX
TpeOYIOT HE TOJIBKO KpaTKOro, HO M IOJIHOTO, OOCTOSATENBHOIO OTBETa Ha BOIPOC, C YYETOM BO3MOXHOCTH IUCbMEHHOW peuu. B
WHAMBUAYAIbHBIX KapTOUKax oOOydYalolUMCsl TNpeUlaraloTcsi TakkKe TaONMIbl, CXEMbl, AHarpaMMbl. OTH 3aJaHHUS CTPOATCA Kak
mddepeHIrpOBaHHbBIE, YTO MO3BOJISET MPOBEPHUTH U yUECTh B JAJIbHEHIIEH paboTe HHAMBH Iy adbHBIN TEMIT IPOABIKEHHS neTell. Bee BepHbIe
otBeThl 6epyTcs 3a 100%, Toraa OTMETKa BBICTABIISICTCS B COOTBETCTBUU C TaOIHIICH:

[Ipu mpoBeaeHNN MPOBEPOYHOH pabOTHl B (hOpME TECTHPOBAHUS BHICTABICHUH OIEHKH OCYIIECTBIISIETCS COTJIACHO IIKaJie TepeBoja
NEePBUYHOTO Oayjia 3a BBINOJHEHHE PAaOOTHl B OTMETKY IO MATHOAIBHOM INIKaje.

TectoBbic pabOT MO  BBIOJIHEHHUIO
TEKYIIEr0  KOHTPOJS  Mpejsiaractcs
yYUCHHKAM B HECKOJIBKMX BapHaHTaX U3
[TporeHT BhITIONIHEHUA | MeHee 50% O150% 10 75 % | Ot 75% 1o 90% | O190% 3a/1aHAN pasHoro BHUA,
paboTHI COOTBETCTBYIOIIUX  TPeOOBaHUAM K
YPOBHIO MTOJATOTOBKH BBIMTYCKHUKOB.

OrMmeTka mo | «2» «3» «4y» «5»
OATAOAIUILHOM IIIKAJIE

Oo0mme a9 Junes:

Ouemca HpOCKTHOﬁ ACATCIbHOCTH yIalluXxcs

Kpurepmii 1 IIpoaykT (MaTepuanu3oBaHHbli pesyabrart IIJ1Y) baJuibl
g 2 1.1 HoBusna. OpuruHaibHOCTh. Y HUKAJIbHOCTb 1-2
g¢s 1.2 | OnTuManpHOCTh (HamIyullee COYeTaHue NapaMeTpoB MPOIYKTa) 1

© 1.3 DCTETUYHOCTD 1-2

MaxkcumajibHOE KOJIHYeCTBO 0aJ110B 5

Kpurepuii 2 IIpouecc (padoTa Mo BHINOJHEHUIO POEKTA)

2 2.1 AKTYyaJIbHOCTb 1-2
e 2.2 | IIpobaeMHOCTH 1-2
§ 2.3 CootBetcTBUE TpeOOBaHUIM 00bEeMa 1
2 2.4 | ConepkaTenpHOCTh 1-3

= 2.5 3aBepIICHHOCTD 1




2.6 | Hajimuue TBOpUECKOTO KOMIIOHEHTA B IIPOLIECCE MPOCKTUPOBAHUS 1-2

2.7 | KoMMyHHKaTHBHOCTD (B IPYIIIIOBOM ITPOEKTE) 1-2
2.8 | CaMOCTOSITeIbHOCTh 1-3
MaxkcumajibHOe KOJIHYeCTBO 0aJ110B 16
Kpurepuii 3 KauecTB0O 0hopmiieHHsI MaTepuaia
Q2 4 3.2 | Marepuan oopmiieH ¢ TpyObIMH HAPYIICHUSIMH TpeOOBaHUM 0
g o:> 3.3 Jlomy1eHsl HE3HAYMTENIbHBIC HAPYIIICHUs TPEOOBaHUI 1-2
= = 3.4 | Marepuan oopmIIeH B COOTBETCTBUH C TPEOOBAHUSIMHU 34
MaxkcumajibHOE KOJIHYeCTBO 0aJ110B 4
Kpurepnii 4 3ammTa npoekra
4.1 KauectBo moki1aaa (CHCTEMHOCTh, KOMITO3UIIMOHHAS 1IEJIOCTHOCTD, 1-3

MTOJIHOTA MPEJICTABJICHHUSI IPOOIEMBI, KPATKOCTh, YETKOCTH,
SICHOCTh (JOPMYITHPOBOK)

W
GE 4.2 | OTBeTHI HAa BOIIPOCHI 1-3
§ 4.3 JIMYHOCTHBIE MPOSIBJICHUS IOKIATUMKa 1-2
E 4.4 | KynbTypa peuu JOKIaTduKa 1-2
=
MaxkcuMajibHOE KOJIHYEeCTBO 0aJ1J10B 10
MaxkcumaJjibHOe KOJIUYeCTBO 0AJII0B MO BCeM KPUTEPUSIM 35

IlepeBon 6a/1710B B OLIEHKY

85% oT MakcuManbHON CyMMBbI 0amioB, 35-30 6amioB — «5»
70-85 %, 29-25 GamioB — «4»

50-70 %, 23-17 6ammoB — «3»

0-49 % - «2»

KpuTepnu M MOKAa3aTeJIl OlleHHBAHUS MCCIeT0BATENbLCKOM AesITeJIbHOCTH oﬁyqammerocﬂ



Kpurepwmii 1 YpoBeHb aKTYAJIbHOCTH TEMbI HCCJIeI0BAHUS bajsl
2 1.1 AKTYaJbHOCTb TEMBbI UCCJICIOBAHUS HE JIOKa3aHa 0
g 1.2 | IlpuBeneHbl HEOOCTATOYHO YOEIWTENbHbIE J0Ka3aTeIbCTBa 1-2
2 aKTyaJIbHOCTH TEMBI UCCIIEIOBAHUS
g 1.3 [IpuBeeHb  MOCTAaTOYHO yOETUTENbHBIC JOKa3aTelIbCTBA 34
= aKTyaJIbHOCTH TEMBI UCCIIEIOBAHUS

Kputepnii 2 KauecTBo copep:kaHusi MCCIEAOBAHUS

2.1 CooTBeTCTBUE COACPKAHUS UCCIAEAOBAHUS €r0 TeEME
= 2.1.1 | Conepxanre UCCIETOBAHUS HE COOTBETCTBYET 3asBJICHHOI 0
o TeMe
§ 2.1.2 | ConeprkaHue UCCIEAOBAHUS HE B MOJIHON MEpEe COOTBETCTBYET 1-2
g 3asBJICHHON TeMe
= 2.1.3 | ConepxaHue UCCIEIOBAHNS B TIOJIHOM MEPE COOTBETCTBYET 34
3as1BJICHHOW TeMe
2.2 | Jlorn4yHOCTh U3NIOKEHUSI MaTepuaia
= 2.2.1 | Marepuan U3J0K€H HE JTOTUYHO, HE CTPYKTYpPHUPOBaH, 0
g Xa0THYCH
§ 2.2.2 | HemoctaTouHo COOIIOMAETCS JOTMYHOCTD U3JIOKEHUS 1-2
5 MaTepuana
= 2.2.3 | Marepuait U3105K€H B CTPOTOM JTIOTHYECKON 3-4
MIOCJIE/I0BATEIbHOCTH
2.3 | KonnyecTBo U pa3Ho0Opa3ue UCTOYHUKOB HHPOPMAIIH
2 2.3.1 | OTcyTcTBHE CIMCKA HCTOYHUKOB HHPOPMALIUU 0
g 2.3.2 | Mcnonap30BaHbl OTHOTUITHBIE HCTOYHUKH MHGOPMAITII 1
§ 2.3.3 | Mcnonp30BaHO HE3HAYUTEIBHOE KOJIMYECTBO HCTOYHHKOB 2
g uHbOopMaIuu
= 2.3.4 | Mlcnonp30BaHO 3HAYUTETFHOE KOJIMYECTBO Pa3HOOOPA3HBIX 3-4
HMCTOYHUKOB MHGOpMAITUU

Kpurepuii 3 KauecTB0O 0hopmiIeHNsI M CCIIEIOBATEIbCKOT0 MAaTEPHaJIa
& 3.1 CootBercTBUE 0QOPMIICHHUSI IPUHATHIM TPEOOBAHUSIM u
§ A 3.1.1 | Marepuan opopmieH ¢ rpyObIMU HapyIIEHUSIMHA TPEOOBaHUI 0
c @ 3.1.2 | lonyuieHbl He3HAYUTENbHBIC HAPYIIECHHS TPEOOBAHUH 1-2
= 3.1.3 | Marepuas oopMIIEH TOUHO B COOTBETCTBUHU C TPEOOBAHUSIMHU 3-4

MakcruMaabHOE KOJIMYECTBO 0ajlsIoB 20




IlepeBoa 0a/1J10B B OLIEHKY

85% oT MmakcuManbHOM cyMMBbI 0auioB, 20-17 GamioB — «5»

70-85 %, 16-14 6amioB — «4»

50-70 %, 13-10 OammoB — «3»

0-49 % - «2»

1.

Y4yeOHHUK:

Tepemo A.B. T 35 buonorus. buonorudeckue cucrtemsl u nporiecchl. 10-11 kimaccerl. YueOHuK 1y1st 001ieo0pa3oBaTeIbHBIX OpraHu3aIui

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

(yrmyGnennsiit yposens) / A.B. Tepemos, P.A. [letpocoBa.-10-e uzn. Crep.-M:Muemo3una,2023

METOIUYECKHME MATEPHAJIBI UISA YUUTEJIA

IIporpamma:
[Tporpamma aiist o61eo0pazoBarenbHbIX yupexacauii. A.B. Tepemos, P.A. IletpocoBa. buonorus. 10-11 xnaccel. YrinyOJieHHBIH ypOBEHB.
«MHemo3uHaY.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.  www.digital.1september.ru — OGmepoccuiickuii npoekT LlIkona nudppoBoro Beka
2. http://www.9151394.ru/ - UndopmanimoHHbIe 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH B 00YYEHUH.
3. http://biology-online.ru/ (CoBpeMeHHbIE ypoKu Ouosoruu. buonorus onnaiin)
4. http://luts.ucoz.ru/load/27-1-0-109 (3anumatenbHas GUOJIOTHSA)
5. http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OtkpsiTas 6uomorus)
6. http:/www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [TogGopka uHTepHET-MaTEPHAIIOB ISl YUUTEICH OMOIOTHH TIO

Ppa3HbIM OHOJIOTHYCCKUM JUCHUIITIMHAM.


http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm
http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q
http://luts.ucoz.ru/load/27-1-0-109
http://biology-online.ru/
http://www.9151394.ru/
http://www.digital.1september.ru/




INIOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KounTposbHbie

Bcero
padoThI

IIpakTn4yeckue
padoThbI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

buonorus kak KOMIUIEKCHAsI HayKa U KaK
94acTh COBPEMEHHOT'0 O0IIIeCTBa

JKuBnle cuCcTEMBI U UX CBOMCTBA

YPOBHCBaﬂ OopraHu3alus )XKUBBIX CUCTEM

I/ICTOpI/I}I OTKPBITHA U U3YUCHUS KIICTKU.
Kierounas TCOpHUA

Metoasl MOJIEKYJIIPHON U KJIETOYHOMN
ouonorun. [Ipakrrueckas padora
«3ydyeHre MeToI0B KJIETOYHON OMOJIOTUH
(xpomatorpadusi, anexTpodopes,
muddepennmanbaoe eHTpudyTrupoBaHue,
[I11P)»

0.5

XUMHUYECKUN COCTAB KJIETKU

MI/IHepaHBHI)IG BEIIECCTBA KIJIICTKU, UX
Ouosornyeckasi pojb

Opranudeckue BEIECTBA KIETKH — OEJIKH.

JlaGopartopHas pabota «OOHapyxeHue
OEJIKOB C TIOMOIIIBIO KaU€CTBEHHBIX
peaxkuuiny

0.5

CgoiicTBa, Ki1accupukanus u QyHKIIHHA
0eJKoB




OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
yTJIEBOABI

1 Opranuueckue BEIECTBA KIETKH —

JIUTHIBI
Hyxneunossie kucnotsl. JJHK u PHK.

2 JlaGopatopHas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICIIEHHBIX U3 '
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crtpoenue u pynkuuu ATO. [Ipyrue
HykneozuaTpudochatsr (HTD)

14 CexsenupoBanue JIHK. Meroast
TF€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU

15 MeTobl CTPYKTYpHOM OHOIOTHH

16 Tune! knetok. [IpokapruoTndeckas kieTka
CrpoeHne 3yKapuoTHUYECKOH KIIETKH.

17 [Ipaktudeckas padora «/3ydeHnue cBOiCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTK!

OnHOMEeMOpaHHBIE OPraHOUbI KIIETKH.

19 [IpakTuueckas pabora «13yueHue 0.5
JBUKEHMSI LIUTOIIA3MbI B PACTUTENIbHBIX '
KIIETKaX»

[TosryaBTOHOMHBIE OpTaHOUIBI KJIETKU:

20 MHUTOXOHJIpUH, TIacTubl. JlJabopaTopHas 0.5
pabota «/ccnenoBanue niaasmMoiusa u '
JIeTIIa3MOJIM3a B paCTUTENbHBIX KIIETKaX»

21 HememOpanHbIie OpraHoubl KIETKU




22

Crpoenue u QyHKIMHU g1pa

23

CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopHas padora
«H3yueHne cTpoeHus KIETOK Pa3InIHBIX
OpPTraHU3MOB»

0.5

24

ACCUMMIISIIIAS U TUCCUMMIISIIAS — JIBE
CTOpOHBI MeTaboIm3Ma. THrbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydeHne KaTATMTHIECKONW aKTHBHOCTH
(dbepMeHTOB (Ha mpUMepe aMHIIa3bl WIN
KaTaJias3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakluu
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3ydyenue GpepMEeHTaTHBHOTO
paciierieHust IepoKcHia BOA0poa B
PacTUTENFHBIX U KUBOTHBIX KIJIETKAX)

0.5

26

benku-akTuBaTOpPHI U OCIKU-UHTUOUTOPHI

27

ABTOTpO(HBIN TUIT 0OMEHA BEIIECTB

28

dorocunre’

29

XemocuHTtes. JJabopaTopnast pabota
«CpaBHeHHE poLeccoB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bubl OposkeHusl.
JlaGoparopHas pabota «CpaBHeHUE
MPOLIECCOB OPOKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3Mbl. DTk
SHEPreTUUecKoro ooMeHa




DHeprus MeMOpPaHHOTO TpaJiueHTa

32 npotoHoB. CunaTe3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peaknuu MaTpu4HOro CHHTE3a
34 Tpanckpunuus — marpuusslii cuare3 PHK
35 Tpancnsauus u e€ 3Tarnbl
16 KoaupoBanue amuHokuciot. Poib
pubocoM B OMocuHTe3e Oenka
37 Opranu3zaius reHomMa y IpoKapuoT u
JyKapuoT
13 MonekymsipHble MEXaHU3Mbl SKCIIPECCUU
T€HOB y 3YKapHOT
Bupycsl — BHeKs1eTOUHbIE (POPMBI KU3HHU U
39 oOnuratHble mapasuThl. [IpakTuueckas 0.5
pabota «CozjaHue MOJENIN BUPYCa»
40 BupycHble 3a0051€eBaHMs Y€l0BEKa,
JKUBOTHBIX, PACTCHUI
41 HanorexHonoruu B 6Moi0ruu ¥ MeAULIMHE
42 JKM3HEHHBIN IUKIT KIIETKHA
43 Marpuunbiii cuate3 JJHK
Xpomocomsl. JlaboparopHas pabota
44 «M3yyeHune XxpoMOoCOM Ha FOTOBBIX 0.5
MHUKpOIpenaparax»
45 Jlenenue KIeTKu — MUTO3
46 Tuns! knetok. KapuokuHes 1 LUTOKUHES. 0.5

JlaboparopHas pabora «HabmoneHne




MHTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOITpPETapaTax)»

47 Perynsiiys )KM3HEHHOTO LIMKJIA KIETOK

48 Opranusm Kak eIMHOE LIEJI0e

49 Tkanu pactenuii. JlaboparopHas padora 0.5
«/3yueHne TKaHel pacTeHUI) '
TkaHu )KMBOTHBIX U UEJIOBEKA.

50 JlaGopartopHas pabota «3yueHue TkaHei 0.5
KUBOTHBIX»
Opransbl. Cuctemsl opratoB. JlaboparopHast

51 pabora «l3ydyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBu>KeHHE OpraHU3MOB

54 [Inutanue opranu3smMoB

55 [IuTaHne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KHUBOTHBIX U
YeloBeKa

58 TpaHcnoOpT BELIECTB y OPraHU3MOB

59 KpoBeHocHas cucreMa 1o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opraHu3zmMoB

61 3ammTa y OpraHu3sMoB

62 HNMMmyHHas cucTeMa 4enoBeKa




PaznpaxxuMocTh U peryssmus y

63
OpraHU3MOB
64 I'ymopanbpHas perymsus U SHAOKpUHHAS
crcTeMa KUBOTHBIX M YEJIOBEKa
65 ®opMbI pa3MHOKEHHSI OPTaHU3MOB
66 [TonmoBoe pa3MHOXeHHE
67 Metios
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. Jlaboparopnas paboTa 0.5
«M3ydenune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOTIpenapaTax»»
69 NunuBuayanpHOE pa3BUTHE OPTaHU3MOB —
OHTOTCHE3
70 3akJiaJika OpraHOB M TKaHEW U3
3apOJIbIIIEBHIX JTUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.
71 JlaboparopHast pabota «BeIsiBIeHHE 0.5
MIPU3HAKOB CXOJICTBA 32O IBIIICH
MIO3BOHOYHBIX KUBOTHBIX)
Pa3mHOXeHHe U pa3BUTHE PACTEHUIA.
72 JlaGopartopHas padota «CTpoeHHe OpraHoB 0.5
Pa3MHOKEHUS BBICIIUX PACTCHUID»
7 HcTopus cTaHOBIICHUS M Pa3BUTHS
TeHETUKH KaK HAyKH
OCHOBHBIC TIOHSATHS U CUMBOJIBI TCHETHKH.
74 JlaboparopHas pabota «Jlpo3oduiia kak 0.5

00BEKT TEHETHUECKHUX UCCIIECIOBAHUI)




3aKOHOMEPHOCTH HaCIIeIOBAHHS
MPU3HAKOB. MOHOTHOpHUIHOE

75 ckpemuBanue. [Ipaktuueckas pabota 1 0.5
"N3ydenne pe3yapTaTOB MOHOTHOPHIHOTO
CKpeUIMBaHus y Apo30duinr"
76 [{utonornyeckrne OCHOBBI MOHOTHOPHIHOTO |
CKpeIIMBaHUS
77 AHnanusupyrouiee ckpemuBanue. Henonnoe |
JIOMUHUPOBAHKE
JlurubpuaHoe CKpenrBaHue.
73 [IpakTrueckas padota «3ydenue | 0.5
pe3yNbTaTOB TUTHOPHUIHOTO CKPEIINBaHUS '
y Ip030(UITBD)
79 [{utonoruyeckre OCHOBBI TUTHOPUTHOTO 1
CKpeIIUBaHUS
80 CuensieHHOE HaclieIOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOpHs HACTIEICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kak 11eJ0CTHAS CUCTEMA 1
%4 I'eneTnueckuii KOHTPOJIb PA3BUTHS |
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 HN3MeHUYnBOCTH NpU3HAKOB. Bribl 1
W3MEHUYUBOCTH
86 MoaundukanroHHass K3MEHYUBOCTh 1
87 BapuanvoHHblii psa v BapualioHHAast 1 0.5

kpuBasi. JlaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEH




MOJU(PHUKAIIMOHHON U3MEHYMBOCTH.
ITocTpoeHne BapualiMOHHOIO psijia v
BAPUALIMOHHON KPUBOI»

88

T'enoTnnmueckast N3MEHIHNBOCTD.
KombOuHaTHBHAsg N3MEHYUBOCTE

&9

MyTtannoHHast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtaun y
npo30(uisl (Ha TOTOBBIX
MHUKpOIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAalIHOHHOT'O IIponeccca.
ONHUTIeHeTHKA U SITMTCHOMHUKA

91

I'enernka yenoBeka. [IpakTuyeckas pabora
«CocTaBlieHHE U aHATIN3 POIOCIOBHOI

0.5

92

MeTtoasl MEIUIIMHCKON T€HETUKHU

93

3HaucHUE MeﬂHHHHCKOﬁ I'CHCTUKU B
nNpeaAOTBPAIICHNUN U JICHCHUN I'CHCTHUYCCKUX
3a00JIeBaHUI YeIOBEKa

94

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
JlaboparopHas pabota «3y4ueHue copToB
KYJBTYPHBIX PACTEHUHN U MOPOJ IOMAIIHUX
AKHUBOTHBIX)»

0.5

95

Metoapl CeNeKIIMOHHON pabOTHI.
JlabopaTtopHas pabota «3yueHue MeTo10B
CEJIEKIIUU PACTEHUID)

0.5

96

JIOCTHKEHHUS CEJIEKIIUU PACTCHUN U
KHUBOTHBIX. [IpakTnueckas padora
«IIpuBUBKa pacTeHHI»




CoxpaHeHHe, HU3Y4YCHUC U UCITIOJIb30BAHUC

97 1
TE€HETUYECKUX PECYPCOB
buoTexHosiorus Kak Hayka u 0Tpaciib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«M3yuenne 00bEKTOB OMOTEXHOJIOTUI

99 OcHOBHBIE HAaNPaBJICHNUSI CHHTETUYECKON |
O6uosioruu

100 XpOMOCOMHas U T€HHasi HHKEHEPHUS 1

101 MeauuuHcke OMOTEXHOJIOTUI 1

102 PesepsHblii ypok. IloBTopenue, 1
00o01eHne, cucteMaTH3alys 3HaHU

BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO YACOB IIO 102 13.5

I[TPOTPAMME




11 KIIACC

KoanuyecTBo yacos DJICKTPOHHBIE
Ne Aata uudposbie
wn Tema ypoxka Beero Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH 06pa30BATEBLHBIE
padoThI padoThI s pecypesI
1 OBosmononHas teopust Y. Jlapsuna 1
) JIBI>Ky1IMe CUITbI 3BOJIIOLIMHU BUIOB 110 Y. |
JapBuny
3 bopwba 3a cyniecTtBoBaHNE, €CTECTBEHHBIH |
U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIUH
5 DTarbl HBOIOIMOHHOTO TIpoIecca: 1
MUKPO3BOJIIOLUS U MAKPO3BOJIOLUS
6 [Tomynsiuyst — a1€eMeHTapHasi €IMHULA |
ABOJIIOLINU
3aKOH reHETUYECKOT0 paBHOBecus JIK.
7 Xapnau, B. Baitn6epra. Jlaboparopnas | 0.5
pabota «BbIsBI€HNE U3MEHYHBOCTH Y '
ocobeil 0JTHOrO BUIa»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOITUN 1
9 OddexT ocHoBatens. Dpdext 1
OyTBUIOYHOT'O IOPJIBIIIKA
10 Murpanyu. M3050uu MOy JIsimii: 1
reorpaduyeckas, Ouoyornueckas
11 EcrecTBeHHBI 0TOOp — HanpaBIIsAIOMUI 1




bakTop HBOOLIUN

12

[TomoBoit oT6Op

13

[Tprcnoco01eHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPO3BOJIIOLINY.
JlaGopaTtopHas pabota «3yuenue
apoMop(h030B ¥ UIUOATATITAIINNA Y
PacTEeHHI U KUBOTHBIX)

0.5

14

[Tpumepsl puCcocoOIEHUM Y OPraHU3MOB:

Mopdosoruyeckue, (HU3noI0rHIecKue,
OMOXUMHYCCKUE, IOBEICHUCCKUEC.
JlaGopatopnas pabota «IIpucnocoOnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1[EJIECO00PA3ZHOCTHY

0.5

15

Bu, ero kputepuu u CTpyKTypa.
JlaboparopHast pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO)

0.5

16

CrpykTypa Buaa

17

BunoobpazoBanue kak pe3yabTaT
MUKPOIBOIFOIHH

18

CBi13p MHKPO3BOJIIOIWHU U SITHAEMHUOJIOTHHN

19

Makpossomtonus. [Taneonronornyeckue
MCTObI U3YUYCHUS 3BOJIIOIIUN

20

buoreorpaguuecknue MeToabl U3y4EeHUS
ABOJIIOLIUN

21

9M6pI/IOHOFI/I‘IeCKI/IC " CPABHUTCIIBHO-
MOp(bOJ'IOl"I/I‘leCKI/IC MCTOJbI U3YUCHHA
9BOJJIIOIIMH

22

MOJ'IeKy.]'IﬂpHO-FeHeTI/I‘ICCKI/Ie,




OMOXUMHYECKUE U MATEMATHYECKHUE
MCTOJBbI U3YUYCHUS 3BOJTIOIIUN

23 OO0m1re 3aKOHOMEPHOCTH IBOJIOIUH
24 AnanTuBHas paguanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIIOIIUN
’5 Hayunble runote3sl mpouCXOoxKIACHUS
JKU3HU Ha 3emJie
26 JloHay4HbIe peACTaBICHUS O 3aPOKICHUU
KU3HU
7 OCHOBHBIE 3TaIlbl HEOPraHUYECKON
HBOJIIOLIUN
28 ['unoTessl 3apoKACHUS )KU3HU
Ucropust 3emiin 1 METOIbI €€ U3yUECHHUSI.
29 JlabopaTtopHas pabota «M3yuenue u 0.5
ONMCAHUE UCKOIMAEMbIX OCTATKOB JIPEBHUX
OpTaHU3MOB)
30 HavanbHble 3TaIbl OpraHuyecKou
SBOJIIOLIUU
31 DBOJIIOLUS DYKapUOT
OCHOBHBIE 3TaIbl YBOTIOIUN
1 pacturenbHoro mupa. [Ipaktuueckas 0.5
pabota «3yyenue ocoGeHHOCTEH ’
CTPOCHHS PACTEHHI Pa3HBIX OTIIEIOB»
13 OCHOBHBIE 3TaITbl YBOJIFOIIUN KUBOTHOTO
MHupa
34 DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas 0.5

pabota «3yyenne ocobeHHOCTEM




CTPOCHHUA IMTO3BOHOYHBIX ) KUBOTHBIX)

PazButue xu3HM Ha 3eMJie IO 3pam U

35 1
nepuoaam

36 MaccoBble BBIMUpPaHHsI — KOJIOTHYECKHE |
KPHU3UCHI MPOILIOTO

37 CoBpEMEHHBIN 3KOJIOTMUYECKUI KpU3HC, ET0 1
0COOEHHOCTH

13 CoBpeMeHHas CUCTEMa OPraHU4ECKOro 1
IIPOLJIOTO

19 OCHOBHBIE CHCTEMaTU4YECKUE TPYIIIIBI 1
OpraHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKe 1

41 PazButne npeacrasiieHuit o 1
IIPOUCXOXKICHNUHN YeJI0OBEKa
MecTo uenoBeka B cCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yuenue ocobeHHOCTEN 1 0.5
CTPOEHMSI CKEJIETA YEJIOBEKA, CBSI3aHHBIX C
IPSIMOXOKICHUEM»

43 JIBOKyIIME CUIIBI aHTPOIIOT€HE3a 1
44 CooTHoIeHne OMOJIOTMUYECKUX U 1
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E
45 OcHOBHBIE CTaJIUU aHTPOIIOT€HE3A 1
46 ITaneoreHeTrka 1 nMajeoreHOMHUKaA 1
47 DBOJIIOIIUSI COBPEMEHHOTO Y€JIOBEKA 1

48 Yenoseueckue packl. [Ipaktnueckas 1 0.5

pa60Ta ((I/ISY‘IGHI/IG OKOJIOTHYCCKHUX




aJanTanui YeI0BEKay

MG)KHI/ICI_[I/IHJ'II/IHapHBIe METO/IbI

49 1
aHTPOIOJIOT U

50 3apoKeHUE U Pa3BUTHUE SKOJOTUU 1
Mertonsl sxonorun. JlabopatopHas pabota

51 «M3yueHne METO10B IKOJIOTUYECKUX 1 0.5
UCCIIEIOBAHUID

5 3HaueHue KOJOTUUECKUX 3HAHUU AJIs |
YeJI0BeKa

53 Okonorudeckue HakTopsl 1
Abuotnyeckue pakropsl. CBET Kak

54 skojorudyeckuit paxrop. JlaboparopHas 1 0.5
pabota «BrisiBIeHHE TPUCTIOCOOICHUIM '
OpPTraHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue (axropsl. Temneparypa
KaK KOJIOTHYECKUH (paKTop.

55 JlaGoparopnas pabota «BeisiBneHue 1 0.5
PUCTIOCOOICHNH OPraHU3MOB K BIIHSIHUIO
TEMIIepaTypb»
AbuoTtnueckue (pakropsl. BiaaxkHOCTh Kak

56 skosorudyeckuit paxrop. JlaboparopHas 1 0.5
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuid U3 pa3HbIX MECT OOUTAHUSD)

57 Cpenpl 0OuTaHUSI OPTaHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznenuslie popmbl OpraHU3MOB 1

60 buoTtnueckue daxkTopsl 1




3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI

61 JUUISL CYIIECTBOBAHUS OPraHU3MOB B CpeJie
obuTaHus

2 DKOJIOTUYECKHE XapaKTePUCTUKU
TIOTTY JISITIAH
OCHOBHBIE TTOKA3aTENU MOMYJISLINN:

63 YUCJICHHOCTD, TJIOTHOCTh, BO3pacTHAs U
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTeNU TOMYJISINN:

64 POXKJ1aeMOCTh, TPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAILTUU

65 DKOJOTHYecKas CTPYKTypa MOMyJISIHH

66 JlnHamMuKa NOmyJISIUu U €€ peryJisiius

67 KpuBble pocta YUCICHHOCTH MOMYJISIIHH.
KpuBbie BbIKMBaHUS
DKoJIoruueckast HuIa Bua.

68 JlaboparopHas pabota «I[Ipucmocobnenus 0.5
CEeMsIH paCTEHUH K pacCEICHUIO»

69 Bun xak cucrema nomyssinui

70 3aKOHOMEPHOCTH MOBEJCHUS 1 MUTPALIAi
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHUOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OcHOBHBIE MOKAa3aTEIN IKOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMUJIbI




76 N3meHeHust cooOIIeCTB — CYKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep M peK. DKOCUCTEMbI MOpPEl U OKEaHOB

7 [IpupoaHbie 3K0CUCTEMBI. DKOCUCTEMBI
TYH/Ip, JIECOB, CTENEMN, IMTyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

20 Ypboskocuctemsl. [IpakTrueckas padbota 0.5
«3yuenue u onrcanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsI3HEHUN

2 Pa3HBIX TUIIOB Ha CYOOPTaHU3MEHHOM,
OpPTaHU3MEHHOM, TIOMYJISIITHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

23 buocgepa — oOuienianerapHas 000104Ka
3emn

84 Yuenue B. W. Bepuanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BeriecTs u
OMOTECOXUMHUUYECKHE TTUKITBI

%7 3oHanbHOCTH OUoCcepbl. OCHOBHBIE
OMOMBI CyIIIH

88 VYceroitunBocTh Ouocheps

89 OKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI

90 Bo3zneiicTBue uenoBeka Ha Ouochepy




AHTpPONOreHHOE BO3/ICHCTBUE Ha

o1 pPaCTUTENIbHBIN U )KUBOTHBIA MUP !

92 OxpaHna npupojsl 1

93 OCHOBHBIE IPUHIIUITEI YCTOHYUBOTO 1
Pa3BUTHA YEIIOBEUECTBA U MIPUPOJIBI
ParronansHO€ IpUPOAONIOIH30BAHUE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO 1
pa3zHooOpasust 3eMin

95 Q§06meHHe 1o TeMe « MUKPOIBOIIOLMS U I
e€ pe3ysIbTaThD»

96 O0600menue o TeMe «MaKpodIBOIIOIHUS U |
e€ pe3ysIbTaThD»

97 O606menue o teme «IIporcxoxnaenne u |
pa3BUTHE )KU3HM Ha 3eMIIe)

08 O6o06menue no teme «IIpoucxoxnenne 1
YeJI0BEKa — aHTPOTIOTEHES)

99 O06o00meHne o TeMe «KOJIOTrus — HayKa o 1
B3aUMOOTHOIICHHUSX OPTaHU3MOB)

100 O06o00meHue o Teme «OpraHu3Mbl U cpea 1
oOuTaHus»

101 O6o6meHIEe 10 TeMe «DKOJIOTHSI BHIIOB U 1
TIOTTY JISTITHF

102 O606menne no Teme «brocdepa — 1
rio6anbHas IKOCHCTEMa

OBLIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET






