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MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeObHOMy mnpenmeTy "buonorus" (mamee - Ouojorusi) Ha ypOBHE
cpenHeroo6imero oopasoBanus paspaboraHa Ha ocHoBe DexepanpHOro 3akona ot 29.12.2012
No 273 —®3 «O06 o6pazoBanum B Poccuiickoit deneparuny, ®I'OC COO, KoHnenmuu
nperojiaBanusl yueOHoro mnpenMera «BHONIOTHS» W OCHOBHBIX MOJIOKCHUH (QenepanbHON
paboueii mporpaMMbl BOCITUTAHUS.

VYuebubiii npeaMer «buosmorus» yriryonéaHoro ypoBus um3ydeHust (10-11 kiaccer)
ABJSIETCS OJHUM M3 KOMIIOHEHTOB TIpeAMETHON obnactn «EcTecTBEHHO-HAYy4YHBIE
npeamets». CormacHo mnonoxeHusM PI'OC COO npodunbHble y4uyeOHBIE MPEIMETHI,
M3ydaeMble Ha yTrIIyOJI€HHOM ypOBHE, SIBISIOTCS criocoOoM nuddepeHumanuu oOyuyeHus: Ha
YpPOBHE CpeqHEro o0uiero oopa3zoBaHus U MPU3BaHbI 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM  OOIIUMM, CpeAHUM OOIIMM, CpPEIHUM MPO(ECCUOHANBHBIM ¢  BBICIIUM
obpazoBanueM. B TO ke BpeMsl KaXAblii M3 3THUX YYE€OHBIX MPEAMETOB JIOJKEH ObITh
OpPUEHTUPOBAaH Ha IIPUOPUTETHOE pEIIEHHE O0pa30BaTENbHBIX, BOCIUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MpOo(opHeHTaIell 00yJaronuXcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOU 00JIACTU HAYYHOTO 3HAHUS, CBSI3AHHOTO ¢ OMOJIOTHENH, MEIUITUHOM,
9KOJIOTMEH, ICUXOJIOTUEH, CIIOPTOM WUJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mpenMery "buomorus" ma€t mpencTtaBlieHHE O ILEIH U
3aayax u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yrayOJaEHHOM YpOBHE, OIpedelnseT
o0s3aTenpHOe (MHBApUAHTHOE) TMPEAMETHOE COJEp)KaHUe, €ro CTPYKTYpHUPOBaHHE IO
pazgenaM U TeMmaM, pacOpelelieHHe IO KilaccaM, pPEeKOMEHJYeT IMOClIe0BaTeIbHOCTh
U3Yy4eHUs Yy4eOHOro marepuasia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEAMETHBIX CBS3EH,
JIOTUKH y4eOHOro Mpoliecca, BO3PaCTHBIX OCOOEHHOCTeH oOyuarommxcs. B mporpamme 1o
OMOJIOTHH pealn30BaH MPUHLHUI MPEEMCTBEHHOCTH C HM3yYCHHEM OHOJIOTHM Ha ypOBHE
OCHOBHOTO 00mIero o0Opa3zoBaHus, Onarojapsi 4eMmy MpPOCMAaTpPUBAETCSl HANPABICHHOCTH Ha
MocJeayIolee pa3BUTHE OHOJIOTHYECKHMX 3HAHWM, OPHEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOTO MMPOBO33PEHUSI, SKOJOTMYECKOI0 MBIIIJICHUS, MPEACTaBICHUNU O
310pOBOM 00pa3e JKM3HHU, Ha BOCHHUTaHHE OEPEKHOrO OTHOIIEHUS K OKpY’Karoue
NpUPOJIHON cpene. B mporpamme mo OGMOJIOTHMM Takke MOKa3aHbl BO3MOXKHOCTH Y4EOHOTO
npeamera «buonorus» B peamusamuu  TpeboBaHuii PI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4eHUs U B (OPMUPOBAHUU
OCHOBHBIX BHJOB Y4E€OHO-IIO3HABATEIbHOU JIE€SITEIBHOCTH OOYYaIOIIUXCS MO OCBOEHUIO
coJiep>KaHusl OMOJIOTUYECKOTO 0Opa30BaHUs HA YPOBHE CPEIHET0 00IIeTro 00pa3oBaHuUsL.

Yuebubiii mpenmer «buonorus»» Ha ypoBHE CcpedaHero oOmero o0pa3oBaHUs
3aBeplIaeT OHOJIOTMYEeCKOe 00pa3oBaHME B IIKOJIE M OPUEHTUPOBAH Ha paclIUpEeHHE U
yrilyOJieHue 3HaHUM O0O0ydalomMxcsi O JKMBOH NPHUPOJE, OCHOBAX MOJICKYJSIDPHOM U
KJIETOYHOM Ouosioruy, 5MOpUOIOTMUM U OWOJOTUM pPAa3BUTHS, TE€HETUKH, CEJIEKIUH,
OMOTEXHOJIOTUH, SBOJTIOIIMOHHOTO YYEHHUS U SKOJIOTHUH.

N3yuenne yueOHoro npeamera «buonorus» Ha yriy6JIeHHOM YPOBHE OPUEHTHPOBAHO
Ha MOJATOTOBKY 00y4YaromuXcs K MOCIEYIOMIEMY MOTyYeHNI0 OHOJIOTMYECKOro 00pa3oBaHUs
B By3aX WU OpraHu3alMsax cpeaHero mnpodeccuoHaabHOro ooOpa3oBaHus. OCHOBY e€ro
COZICp’KaHMsI COCTABIISIET CHUCTEMa OWOJIOTHYECKUX 3HAHWH, MOJNYYSHHBIX TPU H3YYECHUH
00y4YaroMUMHUCS COOTBETCTBYIOIIUX CHUCTEMAaTHUUYECKUX pa3feioB OHOJIOTHMM Ha YpOBHE
OCHOBHOTO o0miero o6paszosanusi, B 10-11 kmaccax 3Tu 3HaHUS MONYy4alOT pa3Butue. Tak,
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pacmivpeHbl U yriyOJieHbl OMOJIOTMYECKHE 3HaHUS O pacTeHUsX, >KUBOTHBIX, TIpudax,
OakTepusix, OpraHM3ME€ 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSAX IKWU3HU, JIOMOJHUTEIHHO
BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS

MIPUKJIAJHOTO U MOUCKOBOT'O XapaKTepa, KOTOPbIe MOKHO UCIOJIb30BaTh KaK OPUEHTHUPHI JJIs
MOCJIeAYIONIEeTO BbIOOpa nmpodeccun. Bo3zmMokHa Takke MHTErpanysi OMOJIOTHYECKUX 3HAaHUN
C COOTBETCTBYIOIIUMHU 3HAHUSAMH, MOJYYECHHBIMU OOYUYAIOIIMMUCA MPHU U3yYCHUH (U3UKH,
XUMHH,TeoTpaduil 1 MATEMATHKH.

CtpykTypa mporpaMmsbl 1o ydeOHOMy mpenmety "buonorus" oTpa)aeT CHCTEMHO-
YPOBHEBBIN U ABOJIIOIHUOHHBIN MOAX0AbI K U3yUeHUI0 Ouosniorun. CorjiiacHO UM, U3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHbIE Uil JKUBBIX CHCTEM pPa3HOTO YpPOBHSA
OpraHu3alyy, 3BOJIIOIUM OPraHWYECKOro MHUpa Ha 3emile, COXpaHEHHUs OMOJIOTrHMYEeCKOro
pa3HooOpa3us mianetsl. Tak, B 10 kjmacce U3ydaroTcss OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM
Omoyiorun, SMOPHUOJIOTUU U OUOJIOTUH PA3BHUTHUS, TCHETHKH U CEJICKIIMH, OMOTEXHOJOTUU U
CUHTETUYECKOW OWOJOTuM, AaKTyalu3UpylOTCsl 3HaHUs oOyvarouuxcs 0o OOTaHUKe,
300JI0TUH, AHATOMHH, (U3HOJIOTHU denoBeka. B 11 kiacce HM3ydaroTCs SBOJIOIMOHHOE
y4eHHEe, OCHOBBI DKOJIOTUHU U YUeHHe 0 Ouocdepe.

VYueOnblii npeamer «buonorus» mnpusBaH 00OECMEUUTh OCBOCHHE OO0YYaIOIIMMUCS
OMOJIOTUYECKUX TEOpHUil W 3aKOHOB, WJIeH, MPUHILMUIIOB M MPaBHI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHUHBI MHUpA, 3HAHUW O CTPOCHUHU, MHOTO0Opa3uu U
OCOOEHHOCTSIX KJIETKHU, OpraHu3Ma, MOMYyJSLHUH, OMOLEHO03a, SKOCUCTEMBI, O BbIJAIOIIUXCS
HayYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIICIOBAHMIX B OMOJIOTHH, MPUKIATHBIX aCIeKTax
Ouosiornueckux 3HaHui. JUIsi pa3BuUTHS M NOAJAEpKaHUS HMHTepeca OOyd4aroluxcs K
OMOJIOTHH Hapsiy CO 3HAYUTEJIbHBIM OOBEMOM TEOPETHUECKOIO0 MaTepuaja B COAEpNKaHUHU
MIPOTrPaMMBbI IO OUOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUS U PA3BUTHS
TOW WIM HMHOM 00JacTu OMOJOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B
pelieHrne BaXKHEHIINX OMOIOTHYECKUX M KOJIOTHYECKUX ITPOOIIeM.

Heap wusydyenus yueOHoro mnpeamera «buosorus» Ha yriayOn€HHOM YpOBHE —
OBJIaJIcHUE OOYyYarolMMHUCA 3HAaHUSIMU O CTPYKTYpHO-(QYHKIHOHAJIBHON OpraHu3aluu
JKUBBIX CHCTEM pPa3HOTO paHra M NpUOOpEeTEeHHE YMEHHUM MCIOJIb30BaTh ITH 3HAHUS B
dbopMupoBaHUM HHTEpEcCa K OMNpeAeIEHHON 007acTu MpoPeCCHOHATBLHON AeATeIbHOCTH,
CBSI3aHHOW ¢ Ouojorved, WIM K BBIOOPY YUEOHOTrO 3aBeleHUs Uil IPOAOJIKEHUS
Omosiornueckoro oopa3oBaHusl.

JocTrkenue uenu u3zydeHus: ydyeOHoro mnpenmera «buosorusi» Ha yriayO6n€HHOM
ypOBHE 00ecTIeurBaETCsI PEIICHUEM CJIeYIOIMX 3a/1a4:

OCBOCHHE OOYYaIONMIMMHUCA CHUCTEMBbl OHOJIOTHYECKMX 3HAaHUNU: 00 OCHOBHBIX
OMOJIOTHUYECKUX TEOPHUAX, KOHIIETIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiax,
COCTaBJISIIOIIMX COBPEMEHHYK) €CTECTBEHHO-HAyUYHYK0 KapTHHY MHpa; O CTPOECHUH,
MHOI000pa3uu U OCOOCHHOCTSIX OHMOJIOTMYECKHX CHUCTEM (KJIeTKa, OpPraHu3M, MOMYJIALHs,
BU/JI, OMOreo1eHo3, ornocdepa); O BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX MCCIIEOBAHUIX
B OHOJIOTHH,

O3HAKOMJIEHHE OOydarolmmxcsi C MEeTOJaMH TO3HAaHUS JKUBOM  IPUPOIBI:
HCCIIEIOBATENIbCKUMU METOJaMH  OHUOJIOTMYECKUX HayK (MOJIEKYJSPHOM U KJIETOYHOU
O6mosioruu, SMOPHUOIOTUU U OMOJOTUHM Pa3BUTHUS, TEHETUKU U CEJIEKIIUU, OMOTEXHOJOTHU U
CUHTETUYECKOW OHOJIOTUM, TMaJICOHTOJIOTUH, OHKOJIOTMH); METOJAaMU CaMOCTOSITEIBHOTO
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MIPOBEJICHUS OMOJOTHYECKUX HCCIEIOBaHWI B jabopatopuu W B mpupoae (HaOItoAeHHE,
HM3MEpEeHHE, IKCIIEPUMEHT, MOJIETIMPOBAHUE);

OBJIaJICHHE 00YUYAIOIIUMUCS YMEHHUSIMHU: CAMOCTOSITEJIbHO HAXOAUTh, aHAJM3UPOBATh U
HCIIOJIb30BATh OMOJIOTUYECKYIO nH(pOpPMaILIHIO; MOJIb30BaThCSA OMOJIOTUYECKOM
TEPMHUHOJIOTHEH W CHMBOJHWKOW; yCTAaHABIMBATh CBS3b MEXKIY pPa3BUTUEM OHOJIOTUH U
COIIMAJIbHO- KOHOMHYECKHUMHU U JKOJIOTHYECKMMH IPOOJeMaMH 4YeJIOBEUECTBa; OLEHHUBATh
IOCJIEJICTBUSI CBOEM JEATEIIBHOCTA II0 OTHOIICHUIO K OKPYXKAaKoLIEW HNPUPOIHOM Cpele,
COOCTBEHHOMY 3/IOPOBBIO M 3J0POBBIO OKPYKAIOMIMX JFOACH; 0OOCHOBBIBATh U COOJIONATH
Mepbl MPOPUIAKTUKN HHQEKIIMOHHBIX 3a00JIeBaHUIl, MpaBWIa MOBEICHUS B MOPUPOAE U
obecrieueHus 6€30MaCHOCTH COOCTBEHHOW KU3HEIESITEILHOCTH B YPE3BbIYAHHBIX CUTyallUsIX
MPUPOJHOIO U TEXHOTEHHOTO XapaKTepa; XapaKTEepU30BaThb COBPEMEHHBIE Hay4HBIC
OTKPBITHSI B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIUXCS HWHTEIUICKTYyalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
MpoIecCce 3HAKOMCTBA C BBIAAIOIIMMHUCS OTKPBITHSIMA H COBPEMEHHBIMH HCCJICIOBAHUSMH B
OMOJIOTUHU, PElIaeMbIMU €10 MPOOJIEeMaMHU, METOJO0JIOTUEH OMOJIOTrHYECKOTrO HMCCIICIOBAaHUS,
MMPOBEICHUS JKCIEPUMCHTAJIbHBIX HCCICIOBAHUN, pCEIICHUS OWOJOTMYECKHX 3aJ1ad,
MOJEIHPOBAHUS OMOJIOTHIECKUX OOBEKTOB U MPOIECCOB;

BOCHUTaHHE Y 00yUYaromUXCcsl IEHHOCTHOTO OTHOIICHUS K KHUBOU MPUPOJIE B LIETIOM U
K OTACNBbHBIM €€ 00beKTaM M SIBICHUSIM; (DOPMHUPOBAHHE HKOJIOTUYECKON, NeHETHYECKOM
rpaMOTHOCTH, OOIIeil KyJIbTyphbl IOBEICHUS B MIPUPOJE; UHTETPAIIUN €CTECTBEHHO-HAaYYHbBIX
3HAHUI;

npuoodpeTeHne 00yYarOIIMMUCS KOMITCTCHTHOCTH B panroHaILHOM
MIPUPOJIONIOIH30BAaHUH (COOIO/ICHHE TIpaBWJI TIOBEACHUS B TIPHUPOAE, OXPAaHBI BHUJIOB,
sKOocHUCTeM, Onocdepsl), COXpaHEHHH COOCTBEHHOTO 3J0POBBSI M 3/I0POBBSI OKPYKAIOIINX
moaei (cobmoneHuss Mep TPOPHWIAKTHKHA 3a00JieBaHUM, oOecrieueHue Oe30IMacHOCTH
JKU3HENICSITETbHOCTH B UPE3BBIYAMHBIX CUTYaIlUsIX MPUPOJTHOTO U TEXHOTEHHOTO XapakTepa)
Ha OCHOBE HCIOJIb30BaHUSIOMOIOTMUECKUX 3HAHUN U YMEHUN B TOBCETHEBHOM XKU3HU;

CO3/IaHUE YCJIOBUU JJIsi OCO3HAHHOTO BbIOOpa OOYYarOIIMMHCS HWHIWBUIYaTbHOU
00pa3oBaTEIbHON TPaeKTOPUH, CIIOCOOCTBYIOLIEH MOCIEAYIOIIEMY MPOPeCcCHOHATBHOMY
CaMOOIIPE/ICIICHUI0, B COOTBETCTBUH C WHIWNBHIAYAILHBIMH HHTEPECAMH M TOTPEOHOCTSIMU
pervoHa.

OO0miee ynco 4acoB, OTBEJICHHBIX Ha M3y4YeHHE OMOJIOTHM Ha YIIIyOJIEHHOM ypPOBHE
cpenHero obmiero oopaszoBaHusi, coctaBisieT 204 yaca: B 10 kimacce — 102 gaca (3 ygaca B
Heaemo), B 11 kimacce — 102 gaca (3 yaca B HEJEIIO).

Otbop opraHu3aMoOHHBIX (POpM, METOJOB H CPEACTB OOydYeHHs OHOJIOTHH
OCYHIECTBIISIETCSI € Y4€TOM CHenu(PUKH €ero coJep>kaHus U HaNpaBICeHHOCTH Ha
MPOJOJDKEHUE OMOJIIOTUYECKOTO 00pa3zoBaHUA B OpraHu3aIusIX CpeaHero
Mpo(heCCUOHAIBHOTO U BBICIIET0 00pa30BaHUs.

OOs13aTeNnbHBIM  YCIIOBHEM TMpU OOy4YeHMH OHOJOTUM Ha YIriIyOJIEHHOM YypOBHE
SBJISIETCA NPOBEJCHHE JA0OpAaTOpPHBIX M  TMpakTHYecKux pabor. Takxke yuactue
00y4aronuXcsl B BHIMOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIEIOBATEIbCKUX PabOT, TeMaTHuKa
KOTOPBIX OIPENEIISIETCS YUYUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepHUAIbHO-TEXHUUYECKUX
PECYpPCOB U MECTHBIX IPUPOIHBIX YCIOBUM.



COJAEPKAHUE OBYYEHUA

10 KJIACC

ConepxaHue  NpOrpaMmsl, BBIJICJICHHOE KypCugom, HE BXOJIUT B

MIPOBEPKY
rocyJapcTBeHHOU urorosoi arrecranuu (I'MA).

Tema 1. buosorust kak HayKka

CoBpemeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas wuctopus pa3BUTHSA
Ouosornu. buonornueckue Hayku M u3ydaeMble UMU MpobOsembl. DyHIaMeHTalbHBIE,
MIPUKJIAJIHBIC U TTIOMCKOBBIE HAYYHBIE HCCIIC0BAHUS B OMOJIOTHH.

3HadyeHue Ouoioruu B GOpMUPOBAHUU COBPEMEHHOIN €CTECTBEHHO-HAYyYHOU KapTHUHBI
mupa. Ilpodeccun, cBs3anHble ¢ Ouosiormeld. 3HayeHHWE OHOJOTMM B MPAKTUUECKOM
JESITEIbHOCTH 4YEJOBEKa: MEIMIIMHE, CEJIbCKOM XO35IMCTBE, IPOMBIIUIEHHOCTH, OXpaHE
IIPUPOBI.

JleMmoHCcTpanmuu

[Moptpets: Apucrorens, Teodpact, K. Jlunnewt, XK. b. Jlamapk, Y. lapBun, V.
I'apgeit, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, 1. 1. Meunukos, H. 1. BaBuJios,
H. B. Tumodeer-Pecorckuii, /. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubpl u  cxembl: «CBsi3b OHOJIOrMM C JpyruMU HaykamMm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M X H3yUE€HHUE

JKuBple cucteMbl Kak npeaMer u3ydyeHuss Ouosnoruu. CBOWCTBA KUBBIX CHUCTEM:
€IUHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTb U  LIEJIOCTHOCTb, CIOXKHOCTb U
YIIOPSIIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHMU3alusi, CaMOBOCIIPOM3BEJCHHUE,
pa3apakuMoOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alMy >KUBBIX CHUCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH,  TOMYJISLHOHHO-BUJIOBOM,  SKOCHCTEMHBIN  (OMOreoneHOTHYECKHil),
o6unocoepusiil. IIponeccsl, npoucxoasimue B ;kUBbIX cucTeMax. OCHOBHbIE IPU3HAKU KUBOTO.
Kuznp kak ¢opma cyuiecTBoBaHusl MaTepuu. Hayku, u3ydaromiue >XUBbIE CHUCTEMBbl Ha
pa3HbBIX YPOBHAX OpraHU3aLMH.

N3yyenne xuBbpIX cucreM. Mertoasl Ouosnornueckod Hayku. Habmronenue,
M3MEpEeHHE, OHKCHEPUMEHT, cHUcTeMaTu3zanus, wMeraaHanu3. [loHsTue o 3aBUCUMOM U
HE3aBUCUMOUN mnepeMeHHol. IlnanupoBanne oskcnepumeHta. [locTaHoBka M mpoBepka
runore3. HyneBas runote3a. IlonsiTue BBIOOPKM M €€ JOCTOBEpHOCTh. Pa3bpoc B
Oounosiornyeckux JaHHbIX. OIleHKa JOCTOBEPHOCTH MOJYYEHHBIX pe3yJbTatoB. [IpuunHb
VCKa)KEHUS pe3yJIbTaTOB dKCIIEpUMEHTa. [IoHATHE CTaTUCTUYECKOrO TECTA.

JdeMoHcTpanmnu

Tabmuel u  cxembl:  «OCHOBHBIE TIpU3HAKU  >KU3HW»,  «buonormueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepum», «YPOBHU OpPraHU3alMU >KUBOW MOPHUPOIBI»,
«CtpoeHnue KUBOTHOMKIETKN»,  «TkaHu JKUBOTHBIX», «CHCTEMBI OpraHoB
YEeJIOBEYECKOT O opranusmay, «buoreonenos», «buochepa», «Meroabl H3ydeHHS KHUBOU
IPUPOBI».

O6opynoBanue: 1abopaTtopHOe 000PYAOBaHHUE IS MPOBEACHUS HAOMIOACHUHN, N3MEPEHNH,
AKCIIEPUMEHTOB.



IIpakTHueckass padora «lcnosnb3oBaHNE pPa3IUUYHBIX METOJOB MPU U3YyUYECHUU
JKUBBIXCUCTEM.

Tema 3. BuoJjiorus KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHAIbHAS e€AWHUIIA >KUBOro. McTopusi OTKpBHITUA

kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P.
BupxoB). OcHOBHBIEC TOJI0KEHHUSI COBPEMEHHON KJIETOYHON TECOPHH.

MeTtoasl MOJNIEKYISIPHOM M KJIETOYHOW OHMOJOTHH: MHKPOCKOINHUS, Xpomartorpadmus,
anekTpodope3, METOJ MEYEHBIX aToMOB, uddepeHnaIbHOe EeHTPUGYTHpPOBAHUE,
KyJIbTUBUPOBAaHUE  KJIETOK.  M3yueHue  ¢ukcuposanHvix  Kiemox.  DJIEKTPOHHAas
MUKpockonusi. Kowngoranvnas mukpockonus. Bumanvnoe (npusixcusHennoe) usyueHnue
KJ1eMOoK.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [llIBann, M. IlIneinen, P. Bupxos, K. M. bap.

Tabmuubl u  cxeMbl: «CBETOBOH MHUKPOCKOID», «OJEKTPOHHBIH MHUKPOCKOIDY,

«HcTopuspa3BUTHSI METOJI0B MUKPOCKOITHUI.

OOGopynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPEIapaThl paCTUTEIBHBIX, )KUBOTHBIX

nbaKTepuanbHbIX KIETOK.

IMpakTuyeckass padora «V3ydeHne METOJIOB KJICTOYHOH OHoOJIOTHH
(xpomarorpadus,dnexkrpodopes, nupdepeHnuansaoe nearpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHnu3anms KJIeTKU

XHUMHUYECKUN COCTAaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOINEMEHTHL. Bona u e€ poib
KaK pacTBOPUTENSl, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMHM  KJIETKH, TEIUIOPEryJISILIUM.
MuHepanbpHble BellleCTBa KIIETKH, UX Ouojormyeckas poJib. Pojgp KaTMOHOB M aHMOHOB B
KIIETKE. Opranuueckue BEIIECTBA KJIETKHU. buonornueckue MOJIUMEPHL.
benku. AMUHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoit monekynbl. I[lepBuunas
CTpyKTypa Oenka, MenTHHAas CBs3b. BTOpuuHas, TpeTWdHas, 4YEeTBEPTUUHAsT CTPYKTYpHI.
Henarypanus. CpoiictBa ©OenkoB. Kiaccudpukanus OenkoB. buonorndeckue ¢GyHKIUU
6enkoB. [Ipuonui.

VYraeBonabl. MoHOCaxapuIbl, [ucaxapuabl, oJIMrocaxapuasl U noaucaxapuasl. OOmmi
IJIaH CTPOEHMSI M (PU3MKO-XMMHUYECKHE CBOICTBa yIJIeBOJIOB. buosorundeckue QpyHKIUU
YIJIEBOJIOB.

Jlumunael.  TmapodunbHO-THApPODOOHBIE CcBOMcTBa. Krnaccudukamus TUNUIOB.
Tpurnuuepunsl, ¢ochoaunuapl, BOCKH, CTepou]bl. buonornueckue (QyHKUIHUH JIUMHIOB.
OO6mu1ue cBoMCTBa OMOJIOTHYECKUX MEMOpaH — TEKY4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK wu PHK. Crpoenue HyKIEHMHOBBIX KHCIOT.
Hyxkneotunpl. Ilpunuun kommiementapHoctu. I[lpaBuno Yapragda. Crpykrypa JHK —
JBOWHas crnupaidb. MecToHaxoxaeHue u Ouonornueckue ¢ynknun JHK. Buasr PHK.
®ynkunu PHK B knertke.

Crpoenne Mousiekyabl AT®. Makpospruueckue cBa3u B Mojekysie ATO.
buonornueckue ¢pynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKU, UX (YHKIIMU B KIIETKE.
Jpyeue nyxneozuompugocghamor (HT®D). CexsenupoBanue J[[HK. Memoow: ecenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OHOJOrUs: OMOXUMHYECKHE U OMO(PU3NUECKHE UCCIIEIOBAHUS COCTaBa U
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MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMONEKyd. Mooderuposanue cmpykmypvl U @QYHKYUl
Ouomonekyn u ux xKomniexkcos. Komnviomepmuwiti ouzaun u OpeaHuyecKull CuHmes
OUOMONEKYTL U UX HENPUPOOHBIX AHAIO208.

JdemMoHcTpaunmn

[Toptperst: JI. ITonunr, . Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, @. Canrep,
C.IIpy3unep.

Juarpammel: «PacnpeznerneHue XMMHYECKUX JJIEMEHTOB B HEXUBOW IPUPOIE»,
«PacnpeneneHne XMMUYECKUX JJIEMEHTOB B JKUBOU IIPUPOLIEH.

Tabmuipsl u cxemsl: «llepronnueckas TabiHIa XUMHUECKUX JIEMEHTOBY», «CTpoeHHE
MOJIEKYJBI BOJBI», «BemiectBa B coctaBe opraHu3moB», «CTpOCHHE MOJEKYJbI OelKay,
«CTpyKTYyphl 6€JIKOBOI MOJEKYJbD», « CTPOCHHE MOJIEKYJ yIiIeBOI0B», «CTpOEHHE MOJIEKYII
unuaoBy, «HykienHoBble KUCTOTEI, «CTpoeHne MoJieKyibl ATD».

O6opynoBaHue: XUMHUYecKas Hocyzia i o00py10BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OCJIKOB C MOMOINBIO KaYECTBEHHBIX PEaKIIHiI.

JlaGopaTtopnasi padora «lccienoBaHne HYKICMHOBBIX KHCIIOT, BBIACJICHHBIX H3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue U pyHKIUM KJIETKHU

Tunbl  KJIETOK:  JyKapuoTHyeckas M Ipokapuoruyeckas.  CTpyKTypHO-
(GbyHKIIMOHAIBHBIE 00Opa30BaHUs KIIETKH.

Ctpoenue mnpokapuoTudyeckoil kietku. Kiietounas creHka OakTepuil U apxen.
OCco0GeHHOCTH CTPOCHUS reTepoTPO(dHOI 1 aBTOTPOPHOI TPOKAPUOTHIECKHUX KIETOK. MecTo
1 POJIb IIPOKAPUOT B OMOIIEHO3aX.

Crpoenne W (PYHKIMOHHUPOBAHHE DYKAPUOTHYECKOW KJIETKH. I[lma3smaTumdeckas
MmeMOpana (1razmanemma). CTpyKTypa IUIa3MaTH4ecKod MeMOpaHbl. TpaHCHIOPT BEIISCTB
yepe3 IUIa3MaTUYecKyro MeMOpaHy: maccuBHBIN (auddysus, odbneru€nnas mudoysus),
AKTUBHBIM (NIEpBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcnopt). IlomympoHuiiaeMocTh
MeMOpaHbl. PaGoTa HaTpHii-kaaueBoro Hacoca. DHAOIMTO3: MMHOIMTO3, (ParonuTo3. DK301UTO3.
Knerounas crenka. CTpykTypa ¥ (yHKIIUU KJIE€TOYHOM CTEHKH pacTeHUi, rpuboB.

Huronnaszma. Llutozons. Llutockener. [Ipmxenne nuromiazMsl. OpraHouabl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKU: »HHAomiIasmaruueckas cerb (OIIC), anmapat
lonbmku, JM30COMBI, HX CTpOoeHHME U (QYHKIMU. B3auMoCBsI3b OJHOMEMOpaHHBIX
OopraHougoB KieTku. CTpoeHue IpaHyJISIpHOTO peTUKyiayma. Mexanuzm Hanpaenenus: 0enKos
6 OJIIC. Cunre3 pacTBOpuUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [nmagkuit
(arpaHyisipHBIM) SHIOIIA3MaTH4YeCKUi peTuxkyinyM. CekperopHas (yHKIus anmapara
TlNonpmxu. Moougukayus denxoe 6 annapame Ionvoorcu. Copmupoexa 6enkos 6 annapame

Tonvoorcu. TpaHncnopT BelIeCTBB KieTKe. Bakyonun pacTUTENbHBIX KiIeTOK. KieTouHblil COK.
Typrop.

[TosmyaBTOHOMHBIE OpPraHOWABl KJIETKU: MUTOXOHJIPHUHU, MACTUABL. [Ipoucxodcoenue
mumoxonoputi u nracmuod. Cumouocenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenue u
(GYHKIIMM MUTOXOHIPUWA W TUIAacTUA. llepBUYHBIE, BTOPHYHBIC W CIOXKHBIC TIIIACTHIBI
(OTOCHHTE3UPYIOUIUX SYKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JEHWKOIIACTHI BBICIIMX
pacTeHH.

Hemem6Opannsie opranounsl kinetku CrpoeHne U (QYyHKIMM HEMEMOpPaHHBIX
OpraHouJoB KJIETKU. PubGocomsbl. [lpomesrcymounvie ¢unamenmoi. MukpoduiaMeHTHI.
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Axmunosvie  muxpoguramenmol. MpblllIeUHbIE  KJIETKU. AKmMuHovle  KOMNOHEHMbL
Hemblueunvlx Kiemok. MukporpyOouku. Knerounsnii nentp. CTpoeHHE € JIBHKCHUE
JKTYTUKOB M pecHHYeK. MukpoTpyObouku  muroriasmbel.  Llentpuons.  Benxu,
accoyuuposanHvie ¢ MUKpoguiamenmamu umMukpompyoouxkamu. Momophvie oenxu.

Snpo. O6onouka siapa, XpOMaTUH, KapuoIljla3Ma, SIAPBIILIKA, X CTPOSHUE U (DYHKIIHH.
SlnepHblii  O6enkoBbIM  Matpukc. IIpocTpaHCTBEHHOE pAacIONOKEHHE XPOMOCOM B
uHtepdazHoM sape. Dyxpomamun u ecemepoxpomamun. BelTKM XpomMaTHHAa — THUCTOHBI.
Junamuxa s0eproii 06010uKku 8 mumo3se. A0eprulii mpancnopm.

Knerounsie BxitoueHusi. CpaBHUTEIbHAs XapaKTEPUCTHUKA KJIETOK JyKapHOT
(pacTUTENIBHOM, YKUBOTHOM, TPUOHOM ).

JdemoHcTpauuu

[Toptpersl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuubl u cxeMbl: «CTpoeHHE SYKapUOTHUYECKOM KIeTKu», «CTpoeHue >KMBOTHOU
KIeTkn», «CTpoeHue pacTUTENbHON KIeTKn», «CTpOoeHHEe MHUTOXOHAPUN», «Sapoy,
«CtpoeHue nNpoKapuoTHUUECKON KIIETKI.

OOGopynoBaHHE: CBETOBOM MHUKPOCKOT, MUKPOIIPEIIAPAThl PACTUTEIBHBIX, KUBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0akTepuaIbHbIX KIETOK.

JlabopaTopHas padora «/3yueHue CTpoeHUs KIETOK Pa3IMYHBIX OPraHU3MOBY.

IpakTueckas padora «/3ydeHue CBOMCTB KIETOYHOH MEMOPaHBD.

JlaGopaTtopnass pabGora «lccinenoBanue 1masMonM3a M J€IUIa3MOJIM3a B
PacTUTENBbHBIX KIETKaX».

IIpakTnueckas padora «/I3yueHue ABMXKEHUS LUTOIUIA3Mbl B PACTUTENBHBIX KIIETKAX).
Tema 6. O0OMeH BelllecTB U NpeBpallieHHe YHEPTUH B KJIeTKe

AccuMmisnus U JUCCUMWISLMS — JIBE CTOPOHBI MeTabosu3Mma. Tumsl oOMeHa
BEILIECTB: aBTOTPO(HBII M reTepoTpodHbIil. YUacTue KUCIOpoJa B OOMEHHBIX Mpoleccax.
OHepreTuueckoe oOecneueHne kiaeTku: npeBpaiieHne AT® B 0OMEHHBIX Mpolieccax.
depMEeHTATUBHBIN XapaKTep peaklHil KIeTOYHOro meradonusma. @epMeHThl, UX CTPOCHUE,
cBoiicTBa u MexaHu3M aelctBus. KopepmenTtsl. Otnnuns GepMEHTOB OT HEOPTaHUYECKUX
KaTanu3aTopoB. benku-aktuBaTOophl U O€JIKHW-UHTUOMTOPBL. 3aBUCUMOCTh CKOPOCTH
(bepMEHTATUBHBIX peaKuil OT pa3IMYHBIX (PAKTOPOB.

[IepBUYHBINA CHHTE3 OPraHUYECKNUX BEIIECTB B KiIeTKE. POTOCUHTE3. AHOKCULEHHbIU U
okcuzennvlli pomocunmesz y baxmepui. Ceemocobuparowue nucMeHmvl U NUSMEHMbl
peakyuonnozo yenmpa. Ponb XxjoporactoB B Imporecce ¢ortocuHre3a. CBeroBas u
temHoOBas ¢a3el. Pomoovixanue, Cz., Cs. u CAM-munsvr pomocunmesa. IIpoyKTUBHOCTH

¢orocunTeza. BausHue pa3znuuHbIX (AKTOPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUYEHUE
dborocunTe3a.

XemocuHTe3. Pa3zHooOpa3ue OpraHn3MOB-XEMOCHHTETUKOB: HUTPUPUIUPYIOLIUE
OakTepuu, xene300aKTepuu, cepoOaKTEepPHH, BOJOPOIHbIE OaKTepHH. 3HAUYEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mmbl. Buner Oposkenusa. Ilpoaykrel OpoxkeHHST U HUX
HCIIOJIb30BaHUE YEJIOBEKOM. AHAa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJIOTUU U
BO30yauTenn Oose3Hed. Al’poOHbIE OpraHu3Mbl. DTambl  JHEPreTHYecKoro oOMeHa.
IToaroToBUTENBHBIN DTall.

['mukonu3 — OECKUCIOPOAHOE PACHICTITICHHE TIFOKO3HI.
buonornueckoe OKHCIE€HHE, WA KJIETOYHOE JbIXaHWe. Poib MUTOXOHIpUH B
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mporeccax Ouoyormdeckoro okucieHus. [luknmdeckue peakiuu. OKHCIUTENHHOE
dbochopunupoBanue. Iuepeus memopannoco epaouenma npomonos. Cuumes AT®: paboma
npomonnot ATD- cunmaser. llpenmyliecTBa a’dpoOHOr0 MyTH OOMEHa BEIISCTB NEpe.
aHa’poOHBIM. D (PEKTUBHOCTH IHEPIETUIECKOIO OOMEHA.
JdemMoHcTpaunmn
[Toptpetsr: Ix. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanackuii, B. A. Durensrapar,
I[T.Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DotocuHTE3», «IHEpreTudeckuii ooOmen», «buocuHres
Oelkay,

«Ctpoenue epmeHnTa», «XeMOCHHTE3.

OO0opyaoBaHKE: CBETOBOM MHUKPOCKOT, 000OPYAOBAaHUE JIJISI IPUTOTOBIICHUS
IIOCTOSIHHBIX HBPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHasi padora «l3yueHne KaTaJTUTUYECKOW aKTHBHOCTU (DepMEHTOB
(HampuMepe amuiasbl WM KaTanasbl)y.

JlaGopaTopHasi padora «l3ydeHue QGEepMEHTATHUBHOIO PACIICIUICHUS TMEPOKCHAA
BOJIOPO/Ia B PACTUTEIBHBIX M KUBOTHBIX KIIETKAX).

JlabopaTopnasi pa6ora «CpaBHeHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopuas pa6ora «CpaBHEHHE MPOIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacieacTBeHHass nHpopManus U peajn3anus eé B KieTKe

Peakuyu MartpuuHoro cunHte3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B  PEAKLUAX
MaTpUYHOTO cuHTe3a. Peanuzamusa HaciaeacTBeHHOW nHpopMaruu. ['eHeTuYeckuii Koj, ero
cBoiictBa. Tpanckpunius — wmatpuuHblii cuHTe3 PHK. IlpuHuunel TpaHCKpUNUMU:
KOMILIEMEHTApPHOCTh, AHTUNAPAJUICIBHOCTh, aCUMMETPUUHOCTb. Co3peganue mMampuuHblx
PHK & sykapuomuueckotii knemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Ydactue TpaHcnoptHbix PHK B OuocumHTe3e Oenka.
VYcnoBusi 6uocunTe3a Oenka. KomupoBanwe amuHokucior. Ponbp pubocom B OmocuHTE3e
Oenka.

Cospemennvie npedcmasnenus o cmpoenuu cenos. Opranu3zalis reHoMa y TpoKapuoT
Y DyKapuoT. Perymsius akTHBHOCTH I'eHOB y mpokapuoT. ['unoresa onepona (P. XKakob, XK.
Mano). MonexkynsapHuvie mexanusmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna e
peayiayuu pabomul 2enog. Perymnsims OOMEHHBIX TPOIECCOB B KieTke. KileTouHbIH
roMeocCTas.

Bupycsl — HekiteTounbie (OPMBI )KU3HHU U 0OJIUTaTHBIE TTapa3uTbl. CTpOeHUE TTPOCTHIX
Y CIIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusnennvii yuxn /JHK-codepocawjux
supycos, PHK-cooeporcawux eupycos, o6axmepuogazos. QObpamuas mpaHcKpunyusi,
pesepmasa,unmezpasd.

Bupychsle 3aboneBaHusi 4enoBeKka, XUBOTHbIX, pactenuit. CIIMZ, COVID-19,
COILMAITHHBIE U METUIIMHCKHUE TTPOOIEMBI.

buoungopmamuxa: ummeepayus u ananuz Ooavwux maccueos («bigdatar)
CMpPYKmMypHuIX Ouonocudveckux oOanHvix. Hanomexnonocuu 6 oOuonocuu u meouyuHe.
Ilpoepammupyemvie ¢pynkyuu 6enxos. Cnocobwvl 0ocmasKu 1eKapcms.

JdeMoHcTpannu

[Toptpetsr: H. K. Konbuos, [. . UBanoBckuHii.

Tabmuer u cxemsl: «buocuHTe3 Oenka», «['eHeTnueckuii kom», «Bupycen»,
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«bakTrepuodarm».

IIpakTnyeckast padora «Co31aHue MOJIEIN BUPyCay.
Tema 8. ) Kn3HeHHBIH HUKJI KJIETKH

Knerounsrit nuki, ero nmepuonasl u peryisnus. Uarepdaza u muto3. OcoGeHHOCTH
MpoleccoB, mpoTekaromux B uHTepdasze. IloaroroBka KIETKHU K  JCJICHUIO.
[Ipecunrernyeckuii  (HOCTMUTOTHUYECKUM), CUHTETHUUYECKUW W  IMOCTCUHTETHUYECKUM
(TPEeMUTOTHYECKUI ) TIEpHOAbI HHTEP(DA3HI.

Martpnuneii  cunre3 JHK — pemnumkanumsa. Ilpuanuner  perumkanmu  JIHK:
KOMIIJIEMEHTAPHOCTh, IIOJIyKOHCEPBAaTUBHBI CHHTE3, AHTUIAPAJUIEIBHOCTb. MeXaHu3M
permukanuu  JIHK.  Xpomocomsl. Ctpoenue xpomocoM. Temomepsl U Telomepasa.
XpOMOCOMHBIN HAOOP KIIETKH — KApUOTHIIL. JIUTIIOUAHBINA U TAIUIOUMIHBIA HAOOPBI XPOMOCOM.
["'omonoruunsie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Henenue knetku — Muto3. CTaguyu MUTO3a U IPOUCXOMSIINE B HUX IIpoLecChl. THIIbI
muto3a. Kapuokunes u nutokuHes. buonornueckoe 3HaYeHHE MUTO3A.

Perynamus mutoTHdyeckoro nukia kietku. [IporpamMmmupyemasi kieToyHas rudenp —
arorTo3.

Knerounoe snmpo, XpomMocombl, (GyHKIHOHAJIbHAsE Te€HOMHUKA. Mexanuzmol
nponughepayuu, ouggepenyuposku, cmaperus u eubeau kiemox. «l{ugpposas xnemkay —
buoungopmamuyeckuemooenu QyHKYUoOHUPOBAHUsL KIemKU.

JdeMoHcTpanuu

Tabmubr u cxembl: <«OKW3HEHHBIM LMK KIETKH», «Mwutod», «CrtpoeHue
xpomocom», «Pemnukanus JJTHK».

OOopynoBaHHe: CBETOBOM MHMKPOCKON, MHUKpompemnaparbl: «MHTO3 B KJIETKax
KOpEIIKa JIyKa.

JlabopaTopnasi padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MHUKpOIMpEnaparax.

JlaGopaTopHasi padora «HaOmroneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha TOTOBBIX MUKpOTIpEnaparax).

Tema 9. CTpoeHue u GPyHKIIUM OPTraHU3MOB

buonorunueckoe pasHooOpasue opraHu3MoB. OJHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOSHHSI M IKU3ZHEACSITEIHBHOCTH OJHOKIECTOYHBIX OpPTaHU3MOB.
Bbakrepuu, apxeu, OJTHOKJIETOYHbIE I'PUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYyTHE MPOTHUCTHI.
KononnansHbI€OpraHU3MBI.

B3anmocBsa3p 4acTell MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
Opr'aHOB.

Opranusm Kak equHoe 1enoe. I'omeocras.

Tkanum pactenuil. Tumbl pacTUTEIBHBIX TKaHEW: oOpa3oBaTelbHasl, IOKPOBHAs,
MpOBOJISAIIAs,, OCHOBHas, MexaHWuyeckas. (OcCOOEHHOCTH  CTpoeHMs, GYHKIMH |
pacIoIokKEeHUsl TKaHEW B OpraHax pacTEeHHM.

TkaHW JKMBOTHBIX M 4YeJOBEKa. TUIBI JKUBOTHBIX TKaHEW: JIUTEIualbHasd,
COCMHUTENbHAs, MbIIIeYHasi, HepBHast. OCOOEHHOCTH CTPOECHUs, PYHKIIMI U PACIIONIOKEHHS
TKaHell B opraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeéHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OPraHOB>KUBOTHBIX U UesoBeka. OyHKIIUU OPraHOB U CUCTEM OpPraHOB.
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Omnopa Tena opranusmoB. Kapkac pacrtenuii. Ckenersl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbli U BHyTpeHHUM ckeneT. CTpoeHHE U THIIbI
COEIMHEHUSKOCTEN.

JIBr>keHue OpraHu3MoB. JIBHI)KEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOHUIHOE,
JKTYyTUKOBOE, PECHUYHOE. [[BMKEHME MHOI'OKJIETOYHBIX PACTEHMI: TPONU3MbI U HACTHUM.
JIBr>keHre MHOTOKJICTOUHBIX KHBOTHBIX M YellOBeKa: MbllleyHas cucrema. Peduekc. CkeneTHble
MBIIIIIBI U UX padoTa.

[Iutanue opranusmosn. IlorymomieHue BOABI, YIJIEKMCIOIO ra3a M MHMHEPaJIbHBIX
BEUIECTB pacTeHussMU. [luTtaHme IKUBOTHBIX. BHYTPHUIIONOCTHOE MW BHYTPUKIETOYHOE
nunieBapeHue. [Iutanve Mmo3BOHOYHBIX JKMBOTHBIX. OTHENbl MUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenpHbie xkeie3bl. [IumeBapuTenbHas cucTema 4ejioBeKa.

Jpixanue opranu3moB. [[pixanue pacteHui. Jlpixanwe »)XUBOTHBIX. [uddy3us razos
yepe3 MOBEepXHOCTh KieTku. KokHoe apixanue. JlpIxarenpHas MOBEpXHOCThH. JKabOepHoe u
néroyHoe JpixaHue. JlpIXaHWE NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE
YCJIO)KHEHHUE CTPOEHUS JIETKMX MO3BOHOYHBIX KMBOTHBIX. /[pIXaTeabHas cUCTEMa 4YeJIOBEKA.
MexaHu3M BEHTWIALMU JETKUX Yy MNOTHUL W MIEKONUTAOMMX. Perynsuus JbIxaHUs.
JlpIxaTenbHbIC 00BEMBL.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHHuil. TpaHcnopT
BEIIECTB y JKUBOTHbIX. KpoBeHocHass cuctema u e€ opraHbl. KpoBeHocHas cucrema
IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyru

KpOBOOOpaIlleHUsI. DBOJIOLMOHHBIE YCJIOKHEHUSI CTPOECHUSI KPOBEHOCHOW CHCTEMBI
[I03BOHOYHBIX JKMBOTHBIX. PaboTa cepama u e€ perymisauus.

Brinenenue y opranusMoB. BelneneHue y pacTteHuid. BplaeneHue y JKMBOTHBIX.
CokpartutenbHble Bakyosu. Opranbl BblaeneHus. OuiubTpauus, cekpeuuss U oOpaTHoe
BCAChIBAaHME KaK MEXaHM3Mbl pabOThl OpraHoB BblaeieHUsA. CBA3b IOJOCTH Tella ¢
KPOBEHOCHOW M BBIIACINUTEIBHON CUCTEMAaMH. BplneneHune y NO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. [louku. CrpoeHune u ¢yHKUHMOHMpoBaHHE HeppoHa. OOpazoBaHHE MOYM Yy
YEeJIOBEKA.

3amura y opraHu3MoB. 3alluTa Yy OJHOKJIETOYHBIX OpraHu3moB. Criopsl OakTepuil u
IUCTBl TIpOCTEHIMUX. 3alMTa y MHOTOKJIETOYHbIX pacteHuit. Kyrtukyma. Cpencrtsa
IMIACCUBHOU UXUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amuTra y MHOTIOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MX NpOW3BOAHBIE. 3aliuTa
opranusmMa ot Oone3Heid. MMmyHHas cuctema uenoBeka. KIleTOUHBIM M TyMOpasIbHBIN
MMMYHUTET. BpoxaéHHBII U npuoOpeTéHHbI cneuuduueckuii uMmyHuter. Teopus
KJIOHAJIbHO- cenekTuBHOoro umMmynurera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurensHble OTBETBI OpraHu3MoB. Posib BpOXIAEHHOIO MMMYHHMTETa B Pa3BUTUU
CHCTEMHBIX 3a00JIEBaHUMN.

PazapaxxumocTe M perynsiuus y OpraHu3MoB. Pa3npaXMMoCTh y OJHOKIIETOYHBIX
opraHu3moB. Takcucel. Pa3apaxuMocCTh U peryJisiius y pacreHuil. PocToBble BelecTa U ux
3Ha4YCHUE.

HepBnas cucrtema u pediekTopHas perysius y *KUBOTHbIX. HepBHas cuctema u eé
OTAENbl. DBOJIOLUOHHOE YCJIOKHEHUE CTPOSHMSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OTOEmbI
TOJIOBHOT'O MO3Ta IMO3BOHOYHBIX KUBOTHBIX. Peduiexc u peduexropnas nyra. besycinoBusie u
YCJIOBHBIE pe(IICKCHI.
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I'ymopanbHast peryisiuys U dHAOKPUHHAs CUCTEMA >KMBOTHBIX M uesioBeka. JKenessl
SHJIOKPHUHHOW CHUCTEMBI M MX TOPMOHBI. [leficTBHE TIOPMOHOB. B3amMOCBs3b HEpPBHOU U
SHIOKPUHHOH cucteM. I'unorasaMmo-runodusapHas cucTeMa.

JdeMoHcTpanuu

IToptpet: U. I1. I1aBnos.

Tabmuubr u  cxeMbl:  «OJHOKJIETOUYHBIE  BOAOPOCHN»,  «MHOTIOKJIETOYHBIE
Bogopociny, «bakrepun», «Illpocreitmuey», «Opranbl LBETKOBBIX pacTeHUi», «Cuctemsbl
OpraHoOB ITO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMmbix», «TkaHu
pactenuit», «Kopnuessie cucremb», «Ctpoenue crebiss», « CTpoeHHE JTUCTOBOU IIIIACTUHKH,
«Tkanu XuUBOTHBIX», «Ckener uenoBekay, «llumeBapurenvHass cucrema», «Kposenochas
cucteMay», «/IpixatenpHass cuctema», «HepBHas cucrema», «Koxka», «MbpblieuHas
cucrtema», «BpiaenurenbHas cucTema», «IDHIOKpUHHas cucteMa», «CTpOeHHE MBIIIIbD),
«Mmmynuter», «KumiegynononoctHele», «Cxema mnuTaHus pacTeHuid», «KpoBeHOCHbIE
CHUCTEMBbl TMO3BOHOYHBIX J>KMBOTHBIX», «CTpoeHue rTuape», «CTpoeHHEe IUIaHAPUN,
«BHyTpenHee cTpoeHue A0XkaeBOro 4epssi», «HepBHas cucrtema poio», «HepBHas cucrema
narymkn», «HepBHasi cucTtema mNpecMBIKAIOIIUXCS, «HepsHas cucrema MTUID,
«HepBHas cucrema MIiekonuTamomuxy», «HepBHas cucteMa yenoBekay, «Peduexc.

OOopynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKPOIpENaparbl  OJHOKJIECTOYHBIX
OpPraHu3MOB, MHKpOIIpenapaThl TKaHEH, PaKOBHUHBI MOJUIIOCKOB, KOJUJICKIIMU HACEKOMBIX,
WUTJIOKOXKUX, JKUBBIE OK3EMIUISIPbl KOMHATHBIX pacTeHU, TepOapuu pacTEHU pasHBIX
OTAEJOB, BJAXHbIE IIpernaparbl >KUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUICKIIMHU
0ECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa, OoOOpymOBaHHE [UJIsi JEMOHCTpPALUH
MMOYBEHHOT'O0 M BO3AYIIHOTO MUTAaHHS PACTCHHH, PACHICTUICHUS Kpaxmalia W OEJIKOB IO
nercTBueM (epMeHTOB, OOOpyIOBaHHE JUIsi  JEMOHCTPALlMM OIBITOB 110 HM3MEPEHUIO
JKU3HEHHON EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeIbHBIX JIBUKCHUM, MOJEIU TOJIOBHOTO
MO3Ta Pa3INYHBIX )KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHell pacTEeHUI».

JIabopaTopHasi padora «/3ydyeHne TKaHEe KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHre OpraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PasMHoOKeHHe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJII0Yas BEr€TaTUBHOE) U IOJIOBOE.
Bunpi0ecnionoro pa3MHOXKEeHHUS: TOYKOBaHUE, CHOPYJISALMS, pparMeHTalus, KJIOHUPOBaHUE.

[TonoBoe paszmHoxkeHue. llonoBble kieTku, Wian rametel. Meio3. Craguu Mmeiiosa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buonorndyeckuii cmbICI MeHO3a U
II0JIOBOTO mporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3zaponpimeBoe paszButue. l'ameroreHe3 y JKMBOTHBIX. [lomoBble Jkee3bl.
OO6pa3oBaHue 1 pa3BUTHUE MOJIOBBIX KJIETOK. CriepmaroreHe3 u ooreHe3. CTpoeHHe MOJIOBBIX
KJIETOK.

OmnonoTBopeHre M SMOPHUOHAIIBHOE  pa3BUTHE  JKUBOTHBIX. Cnocobbl
OIUUIOIOTBOPEHUS: Hapy»KHOe, BHyTpeHHee. [lapTenorenes.

NunuBuayanpHOEe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJOTHS — HayKa o
Pa3BUTHUUOPraHu3MoB. Mopghozenes — oona uz enasnvix npoonem samopuonocuu. Konyenyus
Mmopgpocenos u moodenu mopgoeeneza. Craaguu dMOpUOTeHe3a XHUBOTHBIX (Ha MpuUMepe
narymkn). JpoGnenue. Tunel npoOnenus. /Jemepmunuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, muner 6aacmyn. OCOOCHHOCTH JpPOONICHUS MIIEKOMUTAIOIINX.

3apOI[BIHIeBBIC JIUCTKHU (FaCpr.TISILII/I}I). 3a1<na;:u<a OpraHoB Hu TKaHEU u3 3apOAbIIICBBIX
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JMCTKOB. B3amMHOe BiMsHME 4YacTeld pa3BUBAIOLIETOCS 3apojbla (3MOpUOHaAIbHAsS
MHOYKIUs). 3akiajka IUlaHa CTPOEHUS] JKUBOTHOTO KaK pe3yJibTaT HepapXUyecKux
B3aUMOJICHCTBUN TIeHOB. BiusHue Ha 3MOpHOHANIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB
OKpY>Karoleu cpebl.

Poct u pasBurue xuBOTHBIX. [locTamOpuoHanpHblil nepuoa. I[lpsmoe u Hempsmoe
pazBurue. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buosiornueckoe 3HaYe€HME NOPAMOrO0 W HEOPAMOrO pa3BUTHS, HUX PacOpPOCTPAHEHHUE B
npupone. Tunbl pocta XKUBOTHBIX. DaKTOPBI pEryJisIIUM pOCTa >KUBOTHBIX M YEJIOBEKA.
Craguu TOCTAIMOPHOHATBLHOTO PAa3BUTHSL y KUBOTHBIX M 4YesloBeKa. lleprnoasl oHTOreHe3a
yenoBeka. CTapeHue U CMEePTh Kak OUOJIOTHYECKUe MPOLIECCHI.

PasmHoxeHnue u pazputue pacreHuil. ['amerodur u cnopopur. Meiio3 B )KU3HEHHOM
nukiae pacrenuil. OOpa3oBaHme cmop B mporecce Meiosa. ['ameToreHes y pacTeHUH.
Oniog0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MOB. J[BOMHOE OIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHnii. OOpa3oBaHUe U pa3BUTHE CEMCHH.

MexaHU3MBbI pEeryJIsiiMU OHTOT€HEe3a Y PACTEHUH U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuuplt u  cxeMbl: «BereratuBHoe  pasmHoxkeHue», «Tumbl — Gecrnoioro
pa3sMHOXEHUs», «Pa3MHOXEHUE XJIAMHAJOMOHAIBI», «Pa3zMHOXkeHUE ABIJICHBDY,
«Pa3mHO)eHne ruapel», «Meio3»,  «Xpomocombl»,  «l'amerorenes»,  «CtpoeHue
SULEKJIETKH U cliepMaTo3ousia», «OCHOBHBIE CTaauu OHTOreHe3a», «IIpsimoe u Hemnpsmoe
pa3Butue», «Pa3zButhe Maiickoro xyka», «Pa3Burme capanum», «Pa3BuTHe IArymIKN»,
«JlBOifHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpOCHUE CEMSH OIHOIOJIBHBIX M
JIByJOJIbHBIX pAcTeHU», «KM3HEHHBIA IIUKJI MOPCKOM  KamycTbD», <« KU3HEHHBIH  LMKII
Mxa», <«OKH3HEHHBIM UMK MalopOTHUKA», «KU3HEHHBIN [IUKII COCHBD).

OO0opyi0oBaHKE: CBETOBOH MUKPOCKOI, MUKPOIIPpEeNapaThl SIMIIEKICTOK 1
CIIEPMATO30UA0B,MOJEINb «{MKII pa3BUTHSA JIATYIIKWY.

JladoparopHassi padora «/3ydyeHHe CTpPOEHMsI TIOJIOBBIX KIIETOK Ha

TOTOBBIXMHUKPOIIpENIapaTax».

IIpakTnyeckas padora «BrisiBIeHNE NPU3HAKOB CXOACTBA 3aPOAbIIIEH MTO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopHas padora «CTpO€HHE OPraHOB Pa3MHOKEHUS BBICILIMX PACTEHUI».

Tema 11. 'eneTnka — HAyKa 0 HACJIEJICTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

UcTopus craHoBieHUs U pa3BUTHUS T€HETHKU Kak Hayku. Paborsl I'. Mennens, I'. ne
®puza, T. Moprana. Poinb oTeuecTBEHHBIX Y4YEHBIX B pa3BUTHH TreHeTuku. Paborsr H. K.
Konwonra, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unumnyuenko, H.
B.Tumodgeena-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHATHS W CHUMBOJBL. [ OMOJOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIE TEHBI, AJLTEPHATUBHBIE TMPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN NPHU3HAK,
TOMO3HUT0Ta, TETEPO3UT0Ta, YUCTAs JIMHUS, THOpUIBI, TeHOTHII, (peHOTUIL. OCHOBHBIE METOIbI
TeHETUKU: THOPUIOIOTUUECKHUH, IIUTOIOTHIECKUN, MOJIEKYIISIPHO-TeHETUUECKHIA.

JdeMoHcTpanmnu

[Toptpetsr: I'. Menpaens, I'. ne @pus, T. Mopran, H. K. Konsos, H. Y. BaBunos, A.
H.benozepckuii, I'. JI. Kapnieuenko, 0. A. ®dununmuenko, H. B. Tumodees-Pecorckuii.

TaOmuupl u cxembl: «MeToIbl TeHETUKNY», «CXEMBI CKPEIITUBAHUS.
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JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FT€eHETUISCKUX UCCIICTOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBeiii 3akoH MeHzenss — 3aKOH €IMHOO0Opas3us
rubpuoB nepBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoii 3akon Menaens — 3akoH
pacmieruieHusl Mpu3HAaKoB. LluTonorndeckre OCHOBBI MOHOTHOPHIHOTO CKPEIIWBAHUS.
['nnore3auyncToTsl raMer.

Ananusupyroliee CKpelIuBaHue. [TpomexxyTOuHBIM XapakTep
HAacJIeJOBaHMS.

Pacuiennenue npu3HakoB NPHU HENOJIHOM JOMHUHUPOBAHMM.

JurnbopunHoe ckpemuBaHue. TpeTuid 3akoH MeHAens — 3aKOH HE3aBHCHMOTO
HacJieJJoBaHUs NTpU3HaKoB. L{uTomornuyeckre OoCHOBBI IUTHOPUIHOTO CKPEILIUBAHUS.

CueruieHHOe HacieqoBaHue mnpu3HakoB. Paborer T. Moprana. CrerieHHOe
HACJIEIOBAaHWE TE€HOB, HApyLICHUE CLECIUICHHWS MEXIy I'eHaMH. XPOMOCOMHas TEOpHUs
HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIM MEXaHU3M OIPEAEIICHUS M0J1a. AyTOCOMBI U I10JIOBbIE
XPOMOCOMBI. ['OMOraMeTHbIM U reTeporameTHbii noi. ['eHeTndeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HaciienoBanue Npru3HaKoB, CLEIICHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucreMa. IlimeloTponnss — MHOKECTBEHHOE JICHCTBUE TEHA.
MHokecTBeHHBIN aiienn3M. B3aumopelcTBue HeayulelbHbIX NeHOB. KOMIJIEMEHTapHOCTD.
Onwucras. [lonumepus.

'eHeTHYeCKM KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a TAaKXKeE
(bU3MOJIOTUYECKUX TIPOIIECCOB, IIOBEJACHUS M KOTHUTHBHBIX (QyHKUmiA. [eHeTHueckue
MEXaHHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — Hapa3uT» U «XO3UH —
MUKpOOHOM». ['eHeTHyeckue acmeKTbl KOHTPOJISI W W3MEHEHHsS  HAaCJIeICTBEHHOM
MH(pOpMaLMK B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmubel u cxembl: «llepBblif M BTOpOH 3akoHbl MeHnens», «TpeTuit 3akoH
Mennens», «AHanu3upyrolliee ckpenuBanue», «Henonnoe nomunupoBanue», «CLemnieHHOe
HaclieJOBaHUE MNPU3HAKOB Yy aApo3oduisl», «['eHernka mnona», «Kapuorunm uyesnoBekay,

«Kapuotun  apo3opuiib, «Kapuorun IITULIBI, «MHOXECTBEHHBIN AJUICIIU3MY,
«B3anmonencTBue reHoB.

OGopynoBaHue: MOJENIb i1 JEMOHCTpAllUM 3aKOHOB e€AMHOOOpa3us THOpHUI0B
IIEpPBOrO IMOKOJIEHUS M PacLICIUIEHUs MNPU3HAKOB, MOJAEIb Uil JEMOHCTpPAlUM 3aKOHA
HE3aBUCHMOI'O HACJIEAOBAaHMS NPU3HAKOB, MOJEIb JUISI JEMOHCTPAllMM CLEIUIEHHOTO
HacJieI0BaHUs IPU3HAKOB,CBETOBOM MUKPOCKOII, MUKpoIpenapart: «/Ipo3zodunay.

IIpakTuyeckas padora «3yueHue pe3ysbTaTOB MOHOTHUOPHUIHOTO CKPEIIMBAHUS Y
JIPO30(HITBI.

IIpakTuyeckas padora «l3ydeHuwe pe3yJbTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30HITBI.

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

BzaumopeiicTBue reHoTHa U cpeanl npu (popmupoBanuu penoruna. MI3MeHUHMBOCTH
npu3HakoB. KadecTBEHHbIE W KOJIWYECTBEHHBbIE IPU3HAKW. Buapl HW3MEHYMBOCTHU:
HEHACJIEeJICTBEHHAs! U HAacJIeACTBEHHasl.

MoaunguxanmoHHas M3MEHYUBOCTb. Pons cpenbl B dbopmMupoBaHUU
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MOAM(MUKAMOHHON H3MEeHUYMBOCTH. Hopma peaknuu npusHaka. BapuanuoHHBIM psg u
BapuanroHHas kpusas (B. Moranucen). CoiicTBa MOAM(UKAIIMOHHON U3MEHUYHUBOCTH.

I'enoTunuyeckass n3mMeHUYNBOCTh. CBOMCTBA I'€HOTHUNWYECKON M3MEHUYMBOCTU. Buibl
TeHOTUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIl[HOHHAsI.

KomOuHaTuBHasT W3MEHYMBOCTh. Meio3 U TIOJOBOM TIpoIecC — OCHOBa
KOMOMHATUBHOM U3MEHUYMBOCTU. Poib KOMOWHATMBHON HW3MEHUMBOCTA B CO3/IaHUU
FeHETUYECKOT0 pa3HOOOpa3usB IpejiesiaXx OJHOI0 BUIA.

MyTaunoHHasi I3MEHYMBOCTh. BuUJbl MyTaluii: reHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CriOHTaHHBIE U MHIYLIMPOBAaHHbIE MyTalMHU. SIIepHBIE U LUTOIIA3MATUYECKUE MYTallUU.
CoMaTtuueckue W MoJioBble MyTauu. [IpuunHbl BOSHUKHOBEHUSI MyTalui. MyTaressl U ux
BJIMSSHUE HA  OpPraHu3Mbl. 3aKOHOMEPHOCTM  MYTAUHOHHOIO  IIpolecca.  3aKOH
TOMOJIOTUYECKUX PsAJA0B B HacieacTBeHHOW uameHuuBocTtH (H.U. BaBumnon). Buesnmepnas
W3MEHYHUBOCTH U HACJIEICTBEHHOCTb.

Dnueenemuxa u dnuceHoOMuUKa, poib dNUEHEMUYECKUX PaKmopos 68 HACIeO08aAHUU U

UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JlemoHCcTpauu

Ioptpertsr: I'. ne @®pus, B. Moranucen, H. M. BaBunos.

Tabmuubl u cxeMmbl: «Buasl uameHuumBocTH», «MonudukanoHHAsS HU3MEHYUBOCTHY,
«KomOuHaTtBHAasT ~ U3MEHYHMBOCTBY, «Meho3», «OmionoTBopeHue», «l eHeTnueckue
3a00JIeBaHUS YeIOBEKa», «BUABI MyTaIuii».

OOopyoBaHHE: KUBBIC U TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PACTCHUN, PUCYHKH
(botorpacdum) >KUBOTHBIX C PA3JIMIHBIMHA BHAAMH U3MECHYHUBOCTH.

JlabopaTopHasi padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON
M3MEHYUBOCTH. [locTpoeHne BapualimoOHHOTO psiia U BApUALMOHHOM KPUBOW.

IIpakTnyeckas padora «Mytanuu y apo3o¢uisl (Ha TOTOBBIX MUKpOIIpEHapaTax)y.

Tema 14. I'eneTuka yeji0BeKa

Kapuotun genoBeka. MexayHapoaHasi IIporpaMMa MCCJIE0BaHUs TeHOMa YeJIOBEKa.
Mertoapl W3Yy4YECHUS TCHETUKH 4eaoBeKa: reHeaJTOTHUCCKHUM, OJIM3HEIIOBLII,
LUTOT€HETUYECKUH, MOMYJISILIMOHHO-CTaTUCTUYECKHUI, MOJIEKYJIIPHO-T€HETUUECKU .
CoBpeMeHHOE Oompe/ielieHHe TeHOTUIIA: TTOJIHOTEHOMHOE CEeKBEHUPOBAaHUE, TEHOTUITMPOBAHKE, B
ToM umcie ¢ nomomipio [II[P- amamm3a. HacnencrtBenHbie 3a0oiieBaHHsS 4YelOBEeKa. | eHHBbIE U
XPOMOCOMHBIE OONle3HH 4YeloBeka. boe3Hu ¢ HacIeICTBEHHOW IPeapacIioioKEHHOCTHIO.
3HadYeHWE MEIUIIMHCKOM TEHETUKH B TIPENOTBPAIICHUHM W JICUCHUH TEHETUYECKUX
3a0oyieBaHUil 4enoBeka. MeauKo-TeHEeTUUeCKOe KOHCYIbTUpOoBaHUE. CTBOJIOBBIE KIIETKH.
[ToHsiTHE «TEHETHYECKOrOo Tpy3a». OTHUYECKHE acCIeKThl HCCIEJOBaHUM B 00JacTH
peAaKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTtnueckue (akTopbl MOBHINIEHHON YYBCTBUTEIHLHOCTH Y€JIOBEKA K (PU3UUECKOMY
U XUMHYECKOMY 3arpsi3HEHUIO OKpy»XKarollel cpeapl. I'eHeTnyeckasi npeapacrnoyio)keHHOCTh
YyeJIOBEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Ta6JII/ILILI U CXCMBI: «Kapnonm YCIOBCKa», «MeTtoabl HU3YUYCHHSA T'CHCTUKU
YCJIOBCKaA», «["eHeTnyeckue 3a00JICBaHMS YEIOBEKAY.

IIpakTuyeckass padora «CocTaBieHrE W aHAIU3 POJIOCIOBHOW.

Tema 15. Cennekuusi OpranHu3MoB

I[OMCCTI/IKaL[I/ISI 1 CCICKIMA. 3apO)K,Z[CHI/IC CeJIGKIIUY U JoMecTukanuu. YueHue H. H.
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BaBumoBa o IleHTpax HOpOMCXOXIEHUST U MHOTO00pas3usi KyJIbTYpPHBIX pacTeHui. Poib
CEJIEKIIMU B CO3/IaHUM COPTOB pPacCTEHHUI U MOpoA *KUBOTHBIX. CopT, mopoja, mraMm. 3aKOH
FOMOJIOTMYECKUX PSOB B HacljieACTBEHHON u3MeHuuBocTu H. M. BaBunoBa, ero 3HaueHue
JUISL CEJICKIIMOHHON palOOoTHI.

MeToapl  celeKIMOHHOW  paboTrhl.  MCKycCcTBEHHBIM  OTOOp: MAacCOBBIA U
WHAUBUIYyAJbHBINA. DTanbl KOMOWHAITMOHHOW ceyieKIuu. VcrblTaHue NPOU3BOIUTEICH I10
noToMcTBY. OTOOp IO T€HOTHUILy C MOMOIIBIO OLIEHKH (PEHOTHUIIA MOTOMCTBAa U OTOOpP IO
reHoTUuny ¢ nomoiuisio ananuza/{HK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJICKIIMOHHOW pa0oThl. PanmanvoHHBIA U
XUMHYECKHUH MyTareHe3 KaK HWCTOYHHUK MyTaluid y KyJIbTYpPHBIX (OpM OpraHu3MoB.
Hcnonb3oBaHue TE€HOMHOIO pPEIAaKTUPOBAHUS U MeEToA0B pekoMOuHaHTHbIX JHK mis
MOJIyYE€HHUsI UCXOIHOT'O MaTepuasa il CEJICKIIUU.

[lonyuyenune mnonumionaoB. BuyTpuBumoBas rulpunuzauus. bauszk opoacTBeHHOE
CKpenuBaHue, wiv "HOpuIuHT. HepoacTBeHHOE CKpeluBanue, uiu aytopununr. I'etepo3uc
u ero npuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OTnanéHHas Trudpuausanusl.
[Ipeogonenne Oecrmoausi MEXBHUIOBBIX THOPUIOB. JOCTHIKEHUS CEJIEKIIMU PACTCHUM U
JKUBOTHBIX. «3€1€HAs pesoIoOYUsLy.

CoxpaHeHue U U3yYEeHHE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JTUKHX
poauyel s CO3/1aHUS HOBBIX COPTOB M THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpagienue ceHemuuecKuMu pecypcamu CeabCKOX03AUCMBEHHbIX U
NPOMBICIOBBIX HCUBOMHBIX 8 YENAX VIAVUUICHUS CYULeCMBYIOUUX U CO30AHUS HOBbIX NOPOO,
JUHULU U KpPOCCO8, 8 MOM UYUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX
uccnedosarutl, nepedosulx Uoell U NePCneKmu8HbIX MexHOoI02Ul.

JlemoHCcTpanmuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. J{. Kapneuenko, II. I1. JIykssanenko, b.
JI.Acraypos, H. bopnoyr, /I. K. benses.

TaOnmuiIbl U CXEMBI:

«lleHTppl ~ OPOUCXOXKAEHUS W  MHOrooOpasus  KyJbTYPHBIX  pPAaCTEHHII»,«3aKoH

FOMOJIOTUYECKUX pSJOB B HACIEJACTBEHHONW HU3MEHUMBOCTH», «MeETOabl CeIeKInumn»,
«Otpanéunas rudpuanzanus», «MyTareHes.

JlaGopaTopHass paGora «lI3yueHue coOpTOB KyJbTYPHBIX pAacTeHUM U MOPOA
JIOMAITHUXKUBOTHBIX).
JladopaTopHas padora «/3yueHrne MeTOq0B CENEKIIUU PACTEHUIN.

IIpakTHyeckas padora «lIpuBuBKa pacTeHUID».

Irckypeusi «OCHOBHBIE METOJBI M JIOCTHKECHUS CEJICKIIUU PACTEHUM U >KHUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IUIEMEHHYI0 ¢(epMy, COPTOUCHBITATEIbHBIN Y4YacTOK, B
TETUTMYHOE XO035HCTBO, B TaDOPATOPHIO arpOYHUBEPCUTETA HIIH HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUS H CHHTETHYECKAs OMOJIOT s

OOBEKTHI, UCIIOJb3yeMble B OMOTEXHOJIOTHU, — KJIETOYHBIE W TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpaauiimoHHasi OWOTEXHOJOTHS: XJeOOoTeUYeHue,
MOJIy4YeHWE KHCJIOMOJIOUYHBIX MPOJYKTOB, BHHOJENHE. MUKPOOMONIOTUUECKHI CHHTE3.
OOBEKTHl MHUKPOOHOJOTHYSCKNX TeXHOoMorui. Ilpom3BoacTBo Oenka, aMHHOKHUCIOT |
BUTAMHHOB.

Co3mane TEXHOJOTHM ¢ WHCTPYMEHTOB IIEJICHANPABJICHHOTO W3MEHEHUS |

KOHCTpPYHUPOBaHHA TI'C€HOMOB C MCJIBIO IIOJYYCHUSA OpPraHu3MoOB H HWX KOMIIOHCHTOB,
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coziep>KallliX HE BCTpEYalolrecs: B IPUPOIe OMOCUHTETUYECKUE Ty TH.

Knerounas nnxenepus. Metoasl KyJbTypbl KJIETOK U TKAHEW PACTEHUM U )KUBOTHBIX.
KpuoGanku. ComaTuueckasi ruOpuan3anys 1 COMaTHUECKU sMOpuorenes. Mcnonas3oBaHue
rariouJi0B B CEJIEKIMU pACTeHUN. [lonyuenue monoKIoHaANbHbIX anmumel. Hcnonavzoeanue
MOHOKNIOHANIbHBIX U NOJNUKIOHANbHLIX — anmumen 6  meouyune. VIcKyccTBeHHOE
OIUIOJOTBOPEHHE. PEKOHCTpyKIMs SHLIEKIETOK W KIOHUPOBAaHUE IKUBOTHBIX. MeToxn
TpaHCIUIAHTAIlUU  sIep KIETOK. TexHonocuu  0300po6ieHus, KVIbMUusUpo8anus Uu
MUKPOKIIOHATIbHO20 PAZMHONACEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpomMocoMHasT M Te€HHasg WHXeHepus. VCKycCTBEHHBII CHHTE3 T€Ha H
KoHcTpyupoBanue pexomOuHantHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuykeHuss M NEepCHeKTUBbl XPOMOCOMHOM M TI'€HHOW HMHYKEHEPUU. OKOJIOTUYECKHUE U
ATUYECKHE MPOOJIeMbl TEHHONW UH)XEHEPUH.

Meaunuuackue OuorexHosiornu. [loctrenomHas umdpoBas weauruuaa. [ILP-
JIMarHoCcTUKa. MeTaboJOMHBIN aHaiu3, TeHOLEHTPUYECKUIl aHaliu3 MpOTEeOMa ueloBeKa Ui
OLIEHKH COCTOSIHUSI €TO 3J40pOBbsi. Mcnonb30BaHHE CTBOJIOBBIX KJIETOK. TaprerHas tepanus
paka. 3D- Owoumxenepust g pa3pabOTKH (HYHIAMEHTAIBHBIX OCHOB MEIHUIIMHCKHX
TEXHOJIOTUH, CO3JaHMUSI KOMIUIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTUH TPEXMEPHOTO
OnonpuHTHHTA U cKaddOoNIIrHTA 711 PEIICHUS 3a/1a4 IePCOHATN3UPOBAHHONW MEIUIIMHBI.

Co3manne BEKTOPHBIX BAKLWH C IIEJIbI0 00ecTiedYeHNsT KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo3Oyauteneii OPBU, ycraHOBiI€HHE MOJIEKYISIPHBIX MEXAaHU3MOB (YHKIHMOHUPOBAHUS
PHK- coaepxammx BHUPYCOB, BBI3BIBAIOIIMX OCO0O OINAacHbIE 3a00JIEBaHHSI YEJIOBEKa U

JKUBOTHBIX.
JdeMoHcTpanuu
Ta0mmisl " CXEMBI:
«Hcnonp3oBanue MHKPOOPTaHU3MOB B IIPOMBIIIUICHHOM MPOU3BOCTBEY,

«KiietouHas nHxxeHepus», «I 'eHHass HH)KEHEPUSD).

JlabopaTopHas padora «/3yuenrne 00beKTOB OMOTEXHOJIOT UM .

I[MpakTuyeckas padora «llomyyeHre MOTOYHOKHUCITBIX TPOAYKTOBY.

IKcKkypcus «BHOTEXHOIOTHS — Ba)KHEHIIIas POU3BOIUTEIIbHAS CHIIA COBPEMEHHOCTH
(HaOMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE YBOJTIOIUOHHBIX NpeJCTABJICHUN B OM0JI0T U
OBomononHast Teopust Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
’Kuznbpu HayudHas aesrensHocTh Y. JlapBuHa.
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JBmwxymue cuibl sBoound BuaoB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH
Pa3MHOXKEHHUSI OpraHW3MOB, HAcCJEJCTBEHHAas M3MEHUYMBOCThb, OOpbOa 3a CylIiecTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBINH 0TOOD).

Odopmiienue cunteTndeckord Tteopuu sBomonuu (CTD). HeiTpanbHas Teopus
sBotonny. COBpEMEHHAasl 3BOJIIOIMOHHAS OMOJIOrus. 3HaYeHUE JBOJIIOIMOHHON TEOpHU B
(hopMHUpPOBaHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpA.

JdemMoHcTpaunmn

[Toprpersl: Apucrorens, K. JIluanei, XK. b. Jlamapk, O. K. Cent-HUnep, XK. Krosbe, Y.
Hapsun, C. C. YerBepukos, 1. 1. [lImansraysen, x. Xonneitn, . K. benses.

Tabmuusl u cxemsl: «Cucrema xuBoi npupoasl (1o K. JInnuero)», «JlecTHUIA KUBBIX
cymectB (o Jlamapky)», «MexaHusm ¢GOpMHUPOBAHUS TMPHUCIIOCOONICHUN y PpacTeHHH H
KUBOTHBIX (110 JIlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «Haxonku
Y. Jlapunay, «®@opmbl 00pbOBI 3a cymiecTBoBaHueY», «llopoasl romyoei», «MHOrooopasue
KyJbTYpHBIX (hopM KamycTel», «llopoapl gomamiHMX KUBOTHBIX», «Cxema o00pa3zoBaHUA
HOBBIX BHIOB (mo Y. [apBuny)», «Cxema COOTHOIICHHS JBUXYIIUX CHII JBOJIOLIHNY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKONH TEOPUH IBOJIIOIIUM.

Tema 2. MUKpPO3IBOJIIOLNS U €€ pe3yJIbTaThl

[Monmynsamus kak snemMeHTapHas equHuia 3Bosirounu. COBpeMEeHHbIE METObI OIEHKU
TEHETHUYECKOTO Pa3HO00pasusi U CTPYKTYphI Momyssiuil. Mi3MeHnenue reHooHaa NOMyIsSIUU KaK
AJIEMEHTAapHOE SBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH IeHeThudeckoro paBHoBecus J[x. Xapau, B.
BaituGepra.

DneMmeHTapHble (aKTOPbl (ABMIKYIINE CHIIBI) ABOJIOUMH. MyTaIlMOHHBIN IpoIleCC.
Komb6unatuBHasi u3aMeH4uBOCTh. [[pelid reHoB — cilydaiiHble HEHAIlpaBJICHHbIC U3MEHEHUS
4acToT ajuieneilt B momynsiusax. Dpdext ocHoBaTenss. Dpgexkm O6ymbiiouH020 20PabIUKA.
CHuodiceHue 2eHemu4ecko2o pasHoobpasus: npudunsl u cieocmeus. llposenenue s¢hgexma
Opeticha eenos 6 Oonvuux u manvix nonyiayusx. Murpamuu. M3o0msimus TOMyJISIn:
reorpaguueckas (IpocTpaHCTBEHHas1), Orosiornueckas (penpoyKTUBHAs).

EcrectBenHbIit 0TOOp — HampaBisitolUi (akTop 3BoOIUU. DOPMBI €CTECTBEHHOTO
0oTOOpa: NBUKYIIUN, CTAOMIM3UPYIONIUHI, pa3pblBatoinil (In3pynTuBHbIN). [lonoBoit oTdop.
Bo3HMKHOBEHNE U 3BOIIONUS COLIMAIBHOIO MOBEIEHUS )KUBOTHBIX.

[Iprcnioco6eHHOCTh OPraHU3MOB KaK pe3yjabTaT MHUKPOIBOJIIOLMHU. BO3HUKHOBEHUE
MIPUCIIOCOOJIEHN y  opraHu3mMoB. Apomopdo3bl U  uavoajantauuu. IIpumeps
MIPUCIIOCOOJIEHUI y OpraHuM3MoOB: MopQoJioruyeckue, (pusznonornyeckue, OMOXUMHUYECKHE,
nosesieHYeckre. OTHOCUTEIBHOCTD MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepuu u crpykrypa. BugooOpaszoBanue kak pe3ysibTaT MUKPOIBOJIIOLIUH.
Nzonsamus — kmrodeBoit ¢akTtop BUmooOpazoBanusi. Iyt u criocoObl BHA000pa30OBaHUS:
ajutonatpuyeckoe (reorpaduueckoe), cUMOaTpu4yeckoe (IKOJIOTHYECKOE), «MIHOBEHHOE)
(monurronaAM3aus, ruOpuan3ays). JIuTeIpHOCTh SBOIIOIMOHHBIX MPOLIECCOB.

MexaHu3mbl (pOpMUPOBaHUS OMOJOTHYECKOTO pa3zHOOOpa3usl.

Ponp sBonOIMOHHOI Ouonoruu B pa3paboOTKe HAYYHBIX METOJOB COXpaHEHUs
O6uopazHooOpa3us. MUKpPOIBOJIIONUS M KOSBOJIIOLMS MAapa3suTOB M UX X03sieB. MexaHHU3MBbl
(hopMHUpOBaHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CTTIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

IToptpersl: C. C. YerBepukos, O. Maiip.
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TaGauIbl U CXEMBI:
«MyTanroHHass ”3MEHUYUBOCThHY, «[lonmynsnuoHnHas cTpykTypa Buja», «CxeMa nposiBICHUS

3akoHa Xapau—BaitHOepra», «[IBIKyIIHEe CUIIBI  IBOJIOIUNY, « DKOJIOTHYSCKas
M30JISIIMS TOMYJISIIUM ceBaHCKOM (openny, «I'eorpaduueckast H30A1Us JIUCTBEHHULIBI
CHOMPCKON U JTUCTBEHHUIIBI aypCKOiD», «llonmysaiuoHHbIe BOJHBI YUCIACHHOCTH XUIITHUKOB U
JKepTB», «Cxema AeiCTBUSA €CTECTBEHHOr0 0TO0pa», «DopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«MBnycTpranbHbIi MEJIaHU3M», «OKuBble HUCKOIIAEMBbIE»,
«ITokpoBuTENbCTBEHHAS OKpacka JKUBOTHBIX», «IIpenynpexnaromas OKpacka
JKUBOTHBIX», «Dusnonornueckue ananramum», «lIpucnocoO0IeHHOCTh OpraHW3MOB H €&
OTHOCHUTEIJIbHOCTBY, «Kputepuu Buna», «Buasl-gBoHuKN», « CTpyKTypa BHUAA B HOPUPOIE»,
«Cnoco6b1 BU00Opa3oBanus»,  «l'eorpaduueckoe  BUmooOpazoBaHme  TpEX  BHIOB
JaHJBIIIEH», «DKOJIOTHYEeCKOe BUI000pa3oBaHUE BUIOB CUHUID», «[lomumionnsl pacTeHuii»,
«KamyctHO-peneunsIii ruOpum.

OOopynoBaHue: repOapuu pacTEHUM, KOJUIEKIIMU HACEKOMBIX, Uyyesia MITHUI] U 3Bepeil
C TNpUMEpaMH pPa3IUYHBIX MPHUCIIOCOOJICHUH, dYyuyela ITHUIl W 3BEped pa3HbIX BHUOB,
repbapuu pacTeHul OJIM3KUX BUIOB, 00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi padora «BpIsiBiieHHEe U3MEHYMBOCTH y OCOOEH OJIHOTO BHIAY.

JlaGopaTopnass pabora «lIpucnocobieHuss OpraHu3MOB M HX OTHOCHUTEIIbHAs
11eJIeCO00Pa3ZHOCThY.

JlabopaTopuasi padora «CpaBHEHHE BHAOB MO MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoTIOLHS U €€ pe3yJIbTaThl

Metoapl  u3ydyeHHs ~ Makpol3Boirouuu. [laneoHTosiornyeckue  METOAbl  M3y4YEHUS
spomonuu. [lepexonnsie GopMbl U PUIOTEHETUUECKHUE PSAJIBI OPTAHU3MOB.

Buoreorpadguueckne metonbl u3ydeHus sBosronuu. CpaBHeHHEe (uopbl U GdayHbI
MaTEpPUKOB U OCTPOBOB. bruoreorpadudeckue obnactu 3eminu. BUnbl->5HIEMUKU U PETUKTHL.

DMOpPHONIOTUYECKHE W CPaBHUTEIBHO-MOP(OJIOTUYECKHE  METOAbl  M3YUYCHHS
ABOJIIOLMHU. ['eHeTuYecKrue MeXaHU3Mbl IBOJIIOIMA OHTOT€HE3a U MOSBICHUS 3BOJIIOLIMOHHBIX
HOBIIIECTB. | 'OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyJAuMeHTapHble OpraHbl U aTaBU3MBI.
MornekynsipHO- TE€HEeTHYeCKHE, OHOXMMMYECKHME M MaTeMaTUYEeCKHE METOAbl H3y4YeHUs
sBoJOIMU. ['omosiornunblie reHsl. COBpEeMEHHBIE METObl MOCTPOEHUS (PUIOreHETHYECKUX

JIEPEBBEB.
XPOMOCOMHBIE MYTalluu U 3BOJIOLUS T€HOMOB.
OOmue 3aKOHOMEPHOCTH (rpaBuia) ABOJIIOLINU. Ipunyun cmenvl
@dyuxyuil.

HeoOparumocTs 3BOIOIMU. AmanTuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB HBOJIOIIMH.
JdeMoHcTpanuu

[ToptpeTtsr: K. M. Bap, A. O. Koanesckuii, @. Mrosuiep, 3. ['ekkernb.

Tabmuupl U cxeMbl: «@DUIOTEHETHYECKUH P  JIOWAan», «APXEONTEPUKCY,
«3Bepo3yObie smiepbl», «Creronedans», «Punnodute», «CeMeHHBIE MaOPOTHUKUY,
«buoreorpaduueckne 30HBI 3emum», «peid koHTHHEHTOB», «PemukTh»y, «HauampabIe
CTal SMOPHOHATBLHOTO PA3BUTHSI TMO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTUYHBIE U
AQHAJIOTUYHbBIE OPTaHbl»,

«PyauMeHTh», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOPHI UEIOBEKa U IIUMIIaH3e», «l J1aBHbIE
HaIlpaBJICHUsI BOIOLUNY, «OO0I1I1e 3aKOHOMEPHOCTH SBOJIIOIIUN.

OO6opyioBaHHe: KOJJIEKIINH, TepOapruu, MYJISDKH UCKOIMAEMbIX OCTATKOB OPTraHU3MOB,

MYJISIKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUJICKIIUU

HaCEKOMBIX.
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Tema 4. [IpoucxoskaeHne U pasBuTHE *KU3HH HA 3eMiie

Hayunble rUmoTe3bl IpOUCXOXKACHUS KU3HU Ha 3emiie. AOHOTreHe3 M MaHCIIEPMUSL.
JloHayuHble NpeACTaBIEHUS O 3apOXKIACHUM KU3HU (KpeauMOHU3M). ' unoresa nocTostHHOIro
caMO3apoXJIeHUsl XKU3HU U €€ omnpoBepxkeHue onbiTaMu @®. Penu, JI. Cnamnannanu, JI.
ITactepa. IIpoucxoxkaeHue >KU3HU M acTpoOuosorus. OCHOBHBIE 3Talbl HEOPraHUYECKOU
sBomtounH. [lnanerapHas (reosiorudyeckas) 3BoJIIOLUA. XUMHUECKast IBOJIOLUS. AOUOTeHHBbIN
CUHTE3 OpraHuyecKux BemecTB W3 Heopranundeckux. Ombir C. Mwummiepa u I'. HOpwu.
O6pazoBanue nonuMepoB u3 moHoMmepoB. KoarepBatnas runore3a A. M. Onapuna, runoresa
nepBuyHoro OynboHa JIx. Xoinneiina, reHeTudeckas runoreza I'. Mémnepa. Pu6osumsr (T.
UYek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH M BO3ZHUKHOBEHHUE
IIPOTOKJIETKH.

Uctopus 3emsin u Metonsl e€ wu3ydeHus. MckomaeMble OpPraHMYECKHE OCTATKH.
I'eoxpononorust u €€ wmeronpl. OTHOcHTENbHasE M aOCONIOTHAsE T'E€OXPOHOJIOTHSI.
I'eoxpoHoOrMuecKas 1Kaia: 0Hbl, IPbl, IEPUObI, SITOXU.

HauanpHble 3Tanbel opranudeckoi sBostonuu. IlosiBIeHHME M 3BOJIIOLUSA IEPBBIX
KJIETOK. ODBoJonus Merabonu3sMa. Bo3HukHOBeHHE mepBbIx 3KocucTeM. CoBpeMEHHBbIE
MUKpOOHBIE OMOIVIEHKM KakK aHaJor IepBbIX Ha 3emiie cooluiecTtB. CTpOMAaTOIUTHI.
IIpokapHrOThI M 3yKapHOTHI.

[Ipoucxoxaenue dykapuoT (cUMOMOreHe3). OBOJIOLMOHHOE IPOUCXOXKJICHUE
BUpYCOB. IlpoucxoxaeHue MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl YBOJIOLNUH BBICIINX pacTeHUi. OCHOBHBIE apoMOP(O3bl PACTECHUH.
Beixon pacrenuii Ha cymy. IlosiBieHHe CHOPOBBIX PACTEHHMM M 3aBOCBAaHUE MMM CYIIH.
Cemennble pacTteHus. I IponcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Talbl 3BOJIIOIUU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpulickuif B3pbIB — TOSIBIEHHE COBPEMEHHBIX THUIIOB. IllepBbie
XOpAOBBIE )XKUBOTHBIE. JKU3Hb B Bojie. DBOJIONMS MO3BOHOYHBIX. [Ipoucxoxnenue ampuduit
u pentuiauit. [Ipoucxoxxaenne MiaeKonuTarommx 1 nruil. [IpuHnun kiaroueBoro apomopgosa.
OcBoenne 6ecri03BOHOYHBIMU U NTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3zBuTne xn3HM Ha 3emiie MO dpaM M MEpPUOAAM: apxel, IMPOTEpPO30H, MaAJIE030M,
Me3030M, KailiHOo30M. OOmas XxapaKTepUCTHKAa KJIMMaTa M T€OJIOTUYECKUX IIPOLIECCOB.
[TosiBneHne W pacluBeT XapaKTEpHBIX OPraHMW3MOB. YTIiIeoOpa3oBaHHE: €ro YCJIOBUS U
BJIUSIHUE Ha Ta30BBII cOCTaB aTMOC(EpHI.

MaccoBble BRIMUPaHUS — 3KOJIOTHYECKHUE KPU3UCHI Tponioro. [IpuduHe! u ciencraus
MaccoBbIX BbIMUpaHUl. COBPEMEHHBIN JSKOJOTMYECKUM KpPHU3HUC, €ro OCOOEHHOCTH.
ITpobnema coxpaHeHust bMopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHudeckoro Mupa. [IpuHIUNBI  KiIaccugpuKauu
oprannu3mMoB. OCHOBHBIE CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

JdeMoHcTpannu

[Toptpetsr: @. Peau, JI. Ciannanuany, JI. Ilactep, 1. 1. MeunukoB, A. 1. OnapuH,
k. Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema ombita @. Penn», «Cxema onbita JI. [lactepa mo u3ydeHUro
camo3apoxaeHus Ku3Hm», «Cxema onbita C. Munnepa, I'. FOpw», «9Tansl HeopraHnueckoin
sBooLMKn», «l'eoxpoHonmoruyeckas 1mkana», «HawanpHble JTambl  OpraHMYECKOU

OBOJJIIOLINN, «Cxema O6paSOBaHI/I5I IOYKapuoT HyTéM CI/IM6I/IOI‘CH633.», «Cucrema
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KUBOU npupoasl», «CTpoeHue BuUpyca», «Apomopdo3bl pacTeHU», «PuHHODHUTHY,
«OIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIIETOUHBIE BOAOPOCIN», «Mxu», «IlanopoTHUKNY,
«["omocemennble pacTeHus’», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHA

JKMBOTHOTO Mupa»,  «ApoMopdo3bl JKMBOTHBIX», «IIpocrenmme,
«Kumeynononoctueie», «llnockue wyepsu», «UneHucroHorue», «Pp10BI»,
«3emHOBOAHBIE»,  «lIpecmbikaromuecs», «lItnnsn, «Minekonuraromue»,

«Pa3zBuTHe  KHU3HU B apxeuckou apey», «Pa3BuTHe  KU3HHU B

MPOTEPO30UCKON 3pe», «Pa3BUTHE XU3HUM B MaJCO30MCKOU 3pey», «Pa3BUTHE >XWU3HU B
M€3030MCKON 3pe», «Pa3BuTuE >XU3HM B KaWHO30MCKOM 3pe», «CoBpeMeHHas cHUcTeEMa
OPTraHUYECKOTO MHUPAY.

OOopynoBanue: repObapuu pacTEHHU Pa3IUYHBIX OTJICJIOB, KOJUICKIIMU HACEKOMBIX,
BJIAJKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJJIEKIIUH WUIJIOKOXKHUX, CKEJIETHI
MMO3BOHOYHBIX XUBOTHBIX, Yydelila NTHUI[ U 3BEepell, KOJUICKIUH OKAMEHEJOCTEH, MOJIe3HbIX
HCKOIIa€MBbIX, MYJISDKH OPraHUYE€CKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas aGoparopHas padora «MoaenupoBanue onsitoB Muuiepa—tOpu no

M3yYEeHHUIO AOMOT€HHOT'0 CUHTE3a OPraHUYECKHUX COEeIMHEHUM B IEPBUYHOU aTMOchepey.

JlabopaTopHasi pabdora «/3yueHue M OmNMcaHWE HCKOMAEMBIX OCTATKOB JIPEBHUX

OPTraHU3MOB.
IIpakTuyeckass padora «l3yueHne o0cOOEHHOCTEH CTPOCHUSI PACTEHUM pa3HBIX
OTAEIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. [IpoucxokaeHune yea0BeKa — aHTPONOreHe3

Paznienbl u 3a1aun aHTpOIIOJI0TUU. MEeTOABI aHTPOIIOJIOT U H.

CraHoBI/IeHHE TPEACTABICHUN O NPOUCXOXKICHUU 4YeloBeKa. PenurunosHsie
BO33peHUs. COBpEMEHHbIE HAyYHbIE TEOPHUHU.

CxoncTBO dUeloBeKa C JKMBOTHBIMH. CHCTEeMaTHYeCKOe IIOJOKCHHE YeIOBEeKa.
CBPII[GTCJ'H)CTB& CXOACTBA 4YCJIOBEKa C JXHUBOTHBIMH: CpaBHI/ITCJ'IBHO-MOP(I)OJ'IOFI/I‘-IGCKI/IG,
SMOpHOIOTHYECKHE, (PU3UOJIOTO-OMOXUMUYECKHE, TIoBeJAeHYecKne. OTINYUs 4YeIOBEeKa OT
JKUBOTHBIX. [IpsIMOXOKI€HHME U KOMIUIEKC CBSI3aHHBIX C HUM TIpu3HaKkoB. Pa3Burtue
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIBHON CHCTEMBL.

JBroxymue CHJIBI (dakTophI) AHTPOIIOTEHE3a: OuoJsiornyeckue,
conuanabHble. COOTHOIIEHHE OMOJIOTUYECKUX U COLMATIBHBIX (PAaKTOPOB B aHTPOIOIECHE3E.

OcHOBHBIE ~ CTaJuu  aHTpONOreHe3a. PaHHMEe  4YelnoBeKOOOpas3Hble  00E3bsIHBI
(IpPOKOHCYJIbI) M paHHHUE MOHTUIBI — OOIIME MPEeAKH YEIOBEKOOOpPa3HbIX 00€3bsiH U JIIOJEH.
ABCTpaJIONIUTEKH — JBYHOTHE TMpeaku Jofed. YemoBek ymenblil, MepBble HW3TOTOBJICHUS
opynuii Tpyaa. UenmoBek MPSAMOXOISAIINN M TMEPBBINA BBIXOJ JIOJICH 3a mpeaensl AQpukH.
UYenoBek renaenbOeprckuii — oOmuUil NpeaoK HeaHAepTalbCKOro 4YeJOBEeKa U 4YeJOBeKa
pa3zyMHOro. YemoBek HEaHACPTAIBCKUN Kak BHUJI JIFOJEM XOJOAHOro Kiaumara. YenoBek
pasyMHBII COBPEMEHHOIO THWIIA, JEHUCOBCKUN 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTnka u najaeoreHOMHKA.

DBOJIIOIMSI COBPEMEHHOTO YesioBeKa. EcTecTBeHHBIN 0TOOp B MOMYJIAIUAX YEIOBEKA.
MyTanmonHslii npouecc u noiauMmopdusm. [lomynsimoHHble BOJIHBI, JApeiid TeHOB,
Murpanus 1 «o¢deKT ocHoBaTeNs» B MONYJSALIUAX COBPEMEHHOI'O YEIOBEKA.

Uenoseueckue packl. [Tonstue o pace. bonbie pacel: eBponeouHas (eBpa3uiickas),
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aBCTpAJIO-HErpOuIHAs (PKBATOpHaIbHAsI), MOHTOJIONIHAs (a3MaTcKo-aMEepUKaHCKas). Bpems
U TIyTH paccelieHusi 4YeJloBeKa Mo IuiaHere. EnuHcTBO uyenoBedeckux pac. Hayunas
HECOCTOSITEJIbHOCTh  pacu3Ma. [IpucrocoOJIeHHOCTh 4YeNloBeKa K pPa3HbIM  YCIOBUSIM
OKpy>arouiei cpenpl. Biusaue reorpaduueckoit cpeasl U apeida reHoB Ha MOPGOIOTHIO U
(hbU3MOIIOTHIO YeTIOBEKa.

MexaucCuuIuIMHApHBIE METOAbI B (U3WUYECKON (OMOJIOTHYECKOI) aHTPOIOJIOTHH.
OBOJIIOUMOHHAsT  AHTPONOJOTUS U  MaJCOAHTPOIIOJOTHS  YEJIOBEUECKHUX  IOIMYJISIIHM.
buocoumanbubie  ucclieOBaHUS — NPUPOABLI  yesioBeka. VcciiegoBanue  KOBOJIOLHUU
OMOJIOTHYECKOI0 U COIIUAJIBHOTO B YEJIOBEKE.

JdemMoHcTpaunmu

IToptpetsr: Y. lapBun, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToAbsl aHTPOINOJIOTUM», «[0JOBHONH MO3r UelnoBeKa»,
«YenoBekooOpa3Hbie 00e3bsIHBDY, «CKeJIeT YeIoBeKa U CKeJeT MUMIaH3e», «PyIuMeHThI 1
aTaBU3MbI», «JIBIKyIHE CHIJIBI aHTPOIOreHe3a», «DBOJIOLMOHHOE [PEBO YEIOBEKay,

«ABcTpanonuTek», «4enoBek yMenblin», «HenoBek npsiMoxoasimuity, «JeHncoBckuil
yenoBek» «Heannepranbub», «KpomanboHLbD), «lIpenku uenoBeka», «ITambl 3BOIIOLUA
4yeJloBeKay, «Pacel yenosekay.

OOopynoBaHue: MYJSDKH OKAMEHEJOCTEeH, NpPEeIMETOB MaTepHAIbHON KyJIbTYpPHI
MPEJIKOB 4elioBeKa, penpoaykiuu (dororpaduu) KapTUH C MHU(OIOTHYECKUMH U
OMOJICCKUMH CIOKETaMU TTPOMCXOXKICHUS dYesoBeKa, (¢oTorpaduu HaXOJOK HCKOIMAEMBIX
OCTAaTKOB 4YEJIOBEKa, CKEJIeT YeJIOBeKa, MOJIeNIb ueperna 4YejJoBeKa W dYeperna MIMMIIaH3e,
MOJI€JIb KUCTH Y€JIOBEKa U KUCTU IIMMIIaH3€, MOJIEJIU Topca IPEIKOB YEJIOBEKa.
JlaGopaTopnas padora «/3yueHne OCOOESHHOCTEH CTPOCHHUsSI CKelleTa 4YeJOBEeKa,
CBSI3aHHBIX C MIPSAMOXO0KICHUEM).

IIpakTnueckas padora «/3yueHune SKOIOTHUECKHUX aJanTaluil 4eIoBeKay.

Tema 6. DJkoJyioruss — HayKka O B3aMMOOTHOLIEHHSIX OPraHU3MOB WM
HAJOPraHM3MEeHHBbIX CHCTEM C OKPYKAIOLIeH cpeaou

3apokenue u pa3Butue skosioruu B Tpyaax A. ['ymGompara, K. ®@. Pynee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3znensl u 3amaum sxonorun. Cssi3b
SKOJIOTUH C IPYTUMHU HayKaMH.

Mertonsl skonoruu. [ToneBsie HaOMIOIEHUSA. DKCIEPUMEHTHI B SKOJIOTUH: TPUPOIHBIE
u JjabopatopHble. MojenupoBaHue B JKOJIOTMH. MOHUTOPUHI OKpY’)Kalolleil cpenpbl:
JIOKAJIbHBIN, PETUOHATIBHBIN U TJI00aTbHBIH.

3HaueHue FKOJIOTUYECKUX 3HAHUM ISl 4eJoBeKa. DKOJIOTMYECKOE MUPOBO33PEHUE KaK
OCHOBa CBSI3€M 4eJOBEUECTBa C MNMpUPOJIoN. DPOPMHUPOBAHUE SKOJIOTHYECKOW KYJIBTYphl U
3KOJIOTUYECKOU TPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B.
H.Cykaués.

TaGmuupl U cxembl: «Pa3nensl skomorun», «MeTonpl dKoorum», «Cxema
MOHUTOPUHTAOKPYKAIOIIEH CPEIbI».

JlabopaTtopHasi pabora «/3ydeHne MeTo10B IKOJIOTUIECKUX UCCIICTOBAHUIN.

Tema 7. Opranu3msl U cpea O0UTAHUS

Dxonorudeckue ¢GakTopbl W 3aKOHOMEpPHOCTH wuXx JAeidctBusa. Kitaccudukarus

JKOJIOTHYECKUX (pakTOopoB: abuoTHuUecKHe, OHOoTHYEecKue, aHTpornoreHHele. OOmue
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3aKOHOMEPHOCTH JIEHCTBHA 3KoJornueckux (axropos. Ilpasuno munumyma (K. Hlnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBpUOUOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.

AOuotnyeckue ¢akropel. CBeT Kak dKojormueckuil ¢axrop. JledicTBue pa3HbIX
YYacTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKHUE TpyINIbl PACTEHHU U
JKHBOTHBIX 110 OTHOLIEHHUIO K cBeTy. CUrHaNbHasA poib ceera. Doronepuoausm.

Temmepartypa kak skojioruueckuil axrop. JledicTBue TemmnepaTypbl Ha OpPraHU3MBL.
[ToMkunOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U  CTEHOTEPMHbIE
OpraHU3MBlI.

Brnaxxnocte kak  oskonorumdyeckuii  (axrop. Ilpucrocobiienust  pacTeHHM K
nojjepkaHuo BoaHoro OanaHca. Kiaccuguxanus pacTeHMI 1O OTHOLIEHHMIO K BOJE.
IIpucnoco6iienus )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHus OpraHU3MOB: BOJIHAsl, HA3€MHO-BO3/yIlIHAsl, [IOYBEHHAas1, IIIyOMHHAas
IIOANOYBEHHAs, BHyTpUOpPraHu3MeHHas1. PU3nKo-XuMHYEeCKUe OCOOEHHOCTU Cpell OOUTaHUs
opranu3moB. [Iprcnoco6nenyrst opraHu3MoOB K )KM3HU B Pa3HbIX Cpeliax.

buonornueckue putmbl. BHemnHue u BHyTpeHHHE PUTMBL. CyTOUHBIE U TOJAUYHBIE
PUTMBI.

[Iprcnoco61eHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN )KU3HHU.

JKuznennele Qopmbl opranm3moB. [loHsTue o xusHeHHOW ¢opme. JKU3HEHHBIC
(GhOopMBI pacTeHHMii: 1epeBbs, KyCTAPHUKH, KyCTaPHUYKHA, MHOTOJICTHUE TPAaBbI, OJTHOJICTHUE
TpaBbl. JKu3HeHHbIE (OPMBI JKMBOTHBIX: THAPOOHMOHTBI, TEOOMOHTHI, a’POOHMOHTHI.
Oco0eHHOCTH CTpOEeHUS U 00pa3a KU3HU.

buornueckne daxropsl. Bumbl OMOTHYECKMX B3aMMOJICUCTBUN: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOM03 U ero ¢Gopmel. Ilapasutusm, Kkoomepamusi, MyTyalusM,
KOMMEHCaJIu3M (KBapTUPAHTCTBO, HaxjeOHuMuyecTBo). Herpoduueckue B3aumopeicTBus
(Tommueckue, popuueckue, (adbpudeckue). 3HaUCHUE OMOTHYCCKUX B3aMMOJCHCTBUN TSI
CYLIECTBOBAaHMSI OPraHU3MOB B cpejie oouTanus. [I[puHINNI KOHKYPEHTHOIO UCKITFOUEHUS.

JdeMoHcTpannu

Tabmunel u  cxembl: «Okonoruueckue  (axTtopsl», «CBETOBOM  CHEKTp»,
«JKOJIOTUYECKHE TpYyHIbl JKUBOTHBIX II0 OTHOILIEHUIO K CBETy», «TemnokpoBHbIE
JKUBOTHBIE», «XO0JIOJHOKPOBHBIE )KUBOTHBIE», «DU3MOIOTMYECKUE aJaNTalld >KUBOTHBIX»,
«Cpenpl 00UTaHUS OPraHU3MOBY,

«buonornueckue puTMbl», « Kusnennsle Gopmbl pacTeHUN», « KuzneHHble HOpMBI
JKUBOTHBIX),

«DKocucTeMa IMIMPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOro seca», «Llenu
OUTaHUS,

«XumaudectBoy, «llapasutusmy», «KonkypeHuus», «Cumomos», «KoMMeHcanusm.
OG6opynoBanue: repObapuu pacTEHUW W >KUBOTHBIX, MPUCTIOCOOJICHHBIX K BIMSHHIO
pPa3IUYHBIX OKOJIOTHYECKHX (PAaKTOpOB, TepOapuM CBETOJIOOWBBIX, TEHEITIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTCHUMN, CBETOIIIOOMBBIC, TCHENIOOMBBIE U TEHEBBIHOCIHUBBIE KOMHATHBIE
pacteHus, repOapuu M KOJUIEKIIMA TETUIONIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHuii, dy4yela NTHUIl W 3Beped, repOapuM pacTeHUH, OTHOCSIIUXCA K TUrpodHTaM,
kcepoduram, Me3opuTaMm, KOMHATHBIC PACTEHHS MAaHHBIX TPYII, KOJJICKIIUH >XUBOTHBIX,
0OHUTAIONINX B Pa3HBIX cpenax, repoapuu U KOJUIEKIIUN PACTEHUH 1 )KUBOTHBIX, 00J1aTafOIINX
gyepTaMH MPHUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHSM YCIOBUM >KH3HHU, Trepoapuu u
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KOJUJISKIIUM PACTEHUM U KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (OPM, KOJUJIEKIHUU >KUBOTHBIX,
YYacCTBYIOIIHNX B Pa3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBHUSIX.

JlabopaTopHas padora «BbIgBICHHE MPUCITIOCOOTICHUI OPraHU3MOB K BIIMSIHUIO CBETay.

JlaGopaTopHasi padora «BpIABICHHE MPUCTOCOOIICHUN OPraHU3MOB K BIIMSHHIO
TEeMIIEPATypPbI».

JlaGopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEHHI M3 Pa3sHBIX MECT
OOUTaHUS.

Tema 8. IkoJ10rusi BUAOB U MOMYJISAUI

DKOJOTHUYECKHE XapaKTEepUCTUKU mnomysauuu. [lomynsauus kak Ouosioruyeckas
cucteMa. Poib HEOJTHOPOAHOCTU cpeibl, pU3nUecKux O0apbepoB U OCOOCHHOCTEH OMOJIOTHUU
BHJIOB B ()OPMUPOBAHUU IMPOCTPAHCTBEHHOW CTPYKTYpPHI momyisiuid. OCHOBHBIC IOKa3aTelu
HNONYJSILUU: YHUCJIEHHOCTh, IJIOTHOCTh, BO3pacTHas W IIOJOBasi CTPYKTypa, POKIAAEMOCTb,
MPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUS.

DKoJiorhdeckass CTpyKTypa mnonyiasuuu. OIleHKa YHWCICHHOCTH  IOMYJISIIUU.
Junamuka nonynasnud U €€  peryjsiuus. buoThueckuidi mOTEHUUan — HOIYJISALUH.
MopaenupoBanue JUHAMHUKH momyisiiud. KpuBble pocTa YUCICHHOCTH — MOIYJISIUH.
Kpusbie BbDKMBaHUs. Perymsius 4uCcI€HHOCTH HOMYJISIIUA: PoJib (haKTOPOB, 3aBUCSIINX U
HE 3aBUCAIINX OT IUIOTHOCTH. DKojorudeckue crpareruu BuaoB (- u K-crparerun).

[Tonsitne 00 skomormyeckoil Huile Buaa. MectooOutanue. MHOroMepHas MOJENb
skosiorndyeckor HuM /.M. XatunHcona. Pa3zmepsl skosorundeckoit Huiu. [loteHnnansaas
Y peayM30BaHHAas HUIIIH.

Bun xak cucrema mnomymsinuid. Apeanbl BHIOB. Buasl U UMX  KHU3HEHHBIE
CTpaTeruu.

DKOJIOTUUECKHE DKBUBAJIIEHTEHI.
3aKOHOMEPHOCTH TIOBEJCHUS W MUTpAlHil >KUBOTHBIX. BHOJIOTHYECKHE WHBAa3HH
qy>KE€POIHBIX BUIOB.

JdeMoHcTpanuu
IToptper: Ix. . XaTunHCOH.
Tabmuuel W CXEMBL: «OKOJIOTMYECKUE  XAPAKTEPUCTUKU  MOMYJISIUNY,

«IIpocTpaHCTBEHHass CTpyKTypa MNOMYJSIUUKW», «Bo3pacTHble NHpamMUIbl MOMYJISILAN,
«CKOpOCTh 3aceleHUs] MOBEPXHOCTH 3eMJIM pa3IMYHbIMU OpraHusMamm», «Moaenb
sKoJorndeckort Humm . M. XatunHcoHay.

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIMH KUBOTHBIX.

JlaGopaTopHas padora «I[IprcrnocobieHus ceMsiH paCTeHUN K pacCEeICHUION.

Tema 9. DkoJiorus coodmecTs. IKOJIOTHYECKHE CHCTEMBI.

CooOurectBa oprann3MoB. buorieHos u ero crpykrypa. CBsi3u Mex1Iy opraHu3MamMu B
OuolLIeHO3E.

DOxocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKIIMOHAIbHBIE OJIOKU
OpraHU3MOB B DKOCUCTEME: MPOAYIEHThI, KOHCYMEHTHI, peAyLEeHThl. Tpoduueckre ypoBHH.
Tpoduueckue nenu u cetu. Abnornyeckue 6J10ku s3KocucTeM. [10UBbI 1 UITBI B 9KOCHCTEMAX.
KpyroBopot BemiecTs 1 OTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIu »SKOCUCTEMBbI. buomacca M NOpoayKHusa. IKOJIOTMYECKHUE
MMUPaMUJIbIYHCEI], 0MOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBneHHbie
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3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBudyHbBIE M BTOPUYHBIE CYKIIECCUU U MX
MPUYUHBI. AHTpPONOT€HHBIE BO3JCHCTBHS Ha cykneccu. KimmakcHoe coo0IIecTBo.
buopa3HooOpa3ue u NoJIHOTa KpyroBOpOTa BELECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

[IpupoagHble 3KOCUCTEMBL. JKocucmemvl 03Ep U peK. IKocucmemvl Mopeu U
OKeanos.Ixocucmemovl myHOp, 1eco8, Cmenetl, NyCmvltb.

AHTpPONOreHHbIE DSKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuus Mexnay
AHTPOTIOTEHHBIMH U IPUPOJTHBIMH YKOCUCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. l'oponckas ¢iopa u
¢dayna. CuHaHTpONM3aIUs TOPOJICKON (ayHbl. bromornueckoe u X03sSHWCTBEHHOE 3HAYCHUE
arpodKOCHCTEM B ypOOIKOCHCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHH OpPraHU3MOB B
aKocucTtemax. Poib kackaonoco spgexma u 6ud08-30ugpuxamopos (Kuouegvix 8udos) &
@dyukyuonuposanuu skocucmem. llepeHOC DSHEPrUM W BEIIECTB MEXIYy CMEXKHBIMU
DKOCHCTEMaMHU. Y CTOMYMBOCTh OPraHW3MOB, TOMYJSIIIMA M HDKOCHCTEM B YCIOBHUAX
€CTECTBEHHBIX U AaHTPOMOTEHHBIX BO3JCHUCTBHUM.

Mexanuzmbl  8030elicmeusl 3aepA3HEHUll PA3HLIX MUNO08 HA CYOOP2AHUIMEHHOM,
OD2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJIOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTOI0IOTHsl MOHUTOPUHTA €CTECTBEHHBIX
Y aHTPOTIOTCHHBIX YKOCHUCTEM.

JlemoHCcTpanmuu
[Toptper: A. Ix. Tencnu.

Tabmunbel U cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA IIMPOKOJIHNCTBEHHOTO
meca», «DKOCHUCTEMa XBOMHOTO Jeca», «QPyHKIMOHAJIbHBIE TPYINBl OpPraHU3MOB B
skocucremey, «KpyroBopot BEIIIECTB B KOCHCTEMEY, «lerm MMATAHUS
(mactOumHas, JIeTpUTHas)», «IKOJIOTHYECKasl MHUpaMHula 4Yucel», «IDKoJIoruyeckas
nupamugia Ouomaccel», «IKOJIOTMYECKas mupaMuaa dSHeprum», «OOpa3oBaHue O00J0Tay,
«IlepBuunas cykueccusi», «BoccTaHOBIeHHE Jieca MOCHE MOXKapa», «IKOCHCTEMA O03€par,
«ArponieHo3», «KpyroBopoT BemiecTB M TOTOK OJHEPrHH B arporeHo3e», «l[Ipumepsl
ypOOIKOCHCTEMY.

OG6opyoBanue: repbapum pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydea NTHUIl U 3Bepei,

repOapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUN, aKBapUYM KaK MOJIEIIb IKOCUCTEMBI.

IIpakTnueckas padora «M3ydyeHue u omnucaHue ypOOIKOCHCTEMBD».

JlaGopaTtopnasi paGora «l3yueHue pasHOOOpa3Msi  MEJIKHUX  ITOYBEHHBIX

YWIEHUCTOHOTUX BPa3HBIX HIKOCHCTEMAX).

JKCKypeusi «DKCKypcusi B TUIIMYHBIA OMoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK,
Ha CyXOJIOJIbHBIN MJIM OMMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypceHust «IKCKYpCUs B arpodKOCHUCTEMY (Ha TMOJIe WA B TEIUTMYHOE XO3SIHCTBO)Y.

Tema 10. Buocdepa — rnodanbHas IKocucTeEMAa

Buocdepa — oOurennanerapHas 0000yka 3eMIH, TJe CYIIECTBYET UM CYIIEeCTBOBAJIA
KU3Hb. PazButume mnpencraBieHuid o Owocdepe B Tpymax . 3rocca. Yuenume B. U.
Bepnanckoro o6uochepe. O6mactu 6uochepsl u e€ cocrap. JKuBoe BemecTBo 0uocheps u
ero yHKIHH.

3aKOHOMEpPHOCTH  cyllecTBoBaHUA Ouocdeprl. OcobeHHocTH Ouochepbl Kak
rio0anbHOM 3KocHucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBopors! BeriecTB
1 OMOreoXuMHUecKHue UKIIbI (yIiiepoa, a3oTa). PUTMUYHOCTS siBJIeHH B Ouocdepe.
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3onanmbHOCTE OMocheprl. [lonstTne o Omome. OCHOBHBICE OHWOMBI CYIIHM: TYHIpA,
XBOUMHBIE Ji€ca, CMELIAaHHbIE M IIMUPOKOJUCTBEHHBIE Jieca, CTEIH, CaBaHHBI, ITYCTBHIHU,
TPOIIUYECKHUE Jieca, BBICOKOTOpbsl. KilumaTt, pacTUTENbHBIN U )KUBOTHBIA MUpP OMOMOB CYIIH.

CtpykTypa W (QYHKIMS KUBBIX CHCTEM, OILIEHKAa HMX PECypCHOro IMOTEeHIMala |
6nochepHbIX QYHKIUH.

JdeMoHcTpanuu

IToptpetsi: B. U. Bepunanckuii, 3. 3tocc.
Tabmuuper u cxembl: «l'eoceprr 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriaepoaa B mnpupojsie», «Kpyrosopor kuciopoma B mpupoae», «KpyroBopor Bonbl B
npupone», «OCHOBHbIE OMOMBICYILIN, «Knmumatuueckue — mosica 3eMiiny,
Tynapay, «Taitra», «CMemraHHBIN necy, «llupokonucTBeHHBId  Jiec»,  «CTemnby,

«CaBanna», «llycTeiHsa», « Tponnueckuii aecy.

O6opynoBanue: Tepdapuu pacTCHHU pPa3HBIX OMOMOB, KOJUICKIIUU JKUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kka0OIIas cpeaa

DKOJOTHYECKUE KPHU3WUChI W WX NPUYUHBL. Bo3zaelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOW cpeapl. OxpaHa BO3AyXa. 3arpsi3HeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kiumara.

AHTpONIOT€HHOE BO3JECUCTBUE HA PACTUTEIBHBIM M JKUBOTHBIM Mup. OxpanHa
pPacCTUTEIBLHOTO W KMBOTHOrO Mupa. OCHOBHBIE NPUHLMIBI OXpaHbl Npupoasl. KpacHbie
kHUTH. Oco60 oxpansiemble npuponnsie Tepputopuu (OOIIT). boranuueckue cagsl u
300JI0TUYECKHUE MMAPKU.

OCHOBHBIC MPUHIUIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA W IPUPOJBL.
PannonaibHOE IPUPOIOIIOIB30BAHUE U COXPaHEHHE OMOJIOTHYSCKOTO pa3HooOpa3usi 3eMitH.
OOmue 3aKOHOMEPHOCTH  TJIOOANBHBIX  DKOJIOTHYSCKUX  Kpu3UcOB. (OCOOCHHOCTH
COBPEMEHHOT'0 KPU3HUCAH €T0 BEPOSTHBIC TTOCIICICTBUS.

Pa3zBuTHe METOJIOB MOHHUTOPHWHTA PAa3BHTHUS OMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemnvle uccnedosanus nepexoda K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU
onepeemuke.  bBuonoeuvecxoe  pasmoobpazue  u  oOuopecypcvi.  Hayuomanvuvie
UHGOpMayuouHsvle cucmemol, obecneuusaroujue 0oCmyn K uHgopmayuu no CcoOCmMosIHUIO
omoenbHbIX 6U008 U 3Kkocucmem. OCHOBbI IKOpeabUIUMAYUU DKOCUCMEM U CHOCODO08
60pvbOBI ¢ buonospedrcoenusamMu. Pekoncmpykyus MOpCcKux u Ha3emMHblX IKOCUCTNEM.

JdeMoHcTpanuu

Tabnuupl U cxembl: «3arpssHeHHe aTtMocdepbl», «3arpsi3HEHUE TuapochepsD,
«3arpsizHenue  mouBb», «llapHukoBwiii 3ddexT», «Ocobo oxpaHseMble MNPUPOIHBIE
Tepputopun», «MoJienu ynpaBiIsieMOTro MUpay.

O6opynoBanue: ¢dororpaguu OXpaHSIEMbIX PACTEHUH H JKUBOTHBIX KpacHOM KHUTH
Poccutickoit ®enepanun, KpacHol KHUTH pernoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI 110 BUOJIOTUU HA YPOBHE CPEJHEI'O OBLUEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yiabTaTaM OCBOCHUS OOYYAIOIIMMECS MPOTrpaMM CPEIHETO OOIIETo OO0pa3OBaHMS:
JINYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOrPaMMbI IO OHMOJOTHHU BBIJICICHBI CICAYIOIINE COCTABIISIONINE: OCO3HAHUE
00y4YarolUMHUCSI POCCUMCKON TPakIaHCKOM HUIEHTUYHOCTH — TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTA U CaMOOMPEACIICHUIO,
Hanuyue momusayuu K OOy4YeHUIO OUOJIOTHH, YeleHanpasieHHoe pa3sumue BHYTPEHHHUX YOEKICHHH JIMYHOCTH Ha OCHOBE KITIOUEBBIX
[IEHHOCTEH M HCTOPUYECKUX TpAIULMI pa3BUTHS OHOJOTMYECKOTO 3HAHHS, 20MOBHOCHb U  CNOCOOHOCMb  O0YyUYaroluXcs
PYKOBOJICTBOBATHCSI B CBOCH JEATCIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IMPHUCYIIUMH CHUCTEME OMOJIOTHYEeCKOro oOpa3oBaHUs,
Hanuyue npasoco3Hanus 3K0JI0TUIECKON KyJIbTYpbl, CHOCOOHOCMU CMABUMb 1IEIU U CTPOUTDH )KU3HEHHbIE IIAHBI.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHUN JTOCTHUTAIOTCS B CAMHCTBE YUYSOHOW M BOCIIUTATEIIFHOMN JICSITEITHHOCTH
B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUUCKUMH COIIMOKYJIBTYPHBIMH, HUCTOPUUYECKUMH M JIyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
NPUHATBIMA B OOIIECTBE TMpaBWJIaMH W HOpPMaMH TIOBEJACHHS U CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSI, PA3BUTHUsI BHYTPEHHEW MO3ULMM JMYHOCTH, NATPUOTHU3Ma M YBAXXEHUS K 3aKOHY M NIPaBOMOPSJIKY, YEJIOBEKY TpyJa M
cTaplieMy MOKOJEHUIO, B3aUMHOI'0 yBa)K€HUS, OCpEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJIEIUI0 U TPAIUILHUSM MHOTOHAIIMOHAIBHOTO
Hapozaa Poccuiickoit @enepanuu, npupoae U OKpPYKaroLlIen cpele.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTro npeameta «bruonorus» TOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYarOIIUXCSI
PYKOBOJICTBOBAThCSI ChOPMHUPOBAHHONW BHYTPEHHEN TMO3UIUENH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIMM, TIO3UTHBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTAM POCCHMCKOTO OOIIECTBa, PACHIUPEHUE >KU3HEHHOTO OIbITa M OIbITa
JIeSITEIbHOCTH B MIPOIECCE peaTu3allii OCHOBHBIX HAIMPABICHUM BOCITUTATEIbHOMN AEITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMU 00YYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WiIEHA POCCHIICKOTO OOIIECTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH AESTENBHOCTH MPHU CO3/IaHUU YUYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U IMO3HABATEIbHBIX
3a71a4, BBIMTOJTHEHUH OMOJIOTHYECKUX IKCIEPUMEHTOB;

CIOCOOHOCTH OMpPeAesiTh COOCTBEHHYIO MO3UIINIO MO OTHOMICHHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHSITH €€;

YMEHHE YYHUTHIBAaTh B CBOMX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHUBHOTO B3aMMOJCHCTBHS JIIOJICH C pa3HbIMH YOCKICHUSIMU,
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KYJIbTYPHBIMH LICHHOCTSAMHU U COLIMAJIbHBIM I1OJIOKECHUEM;
TOTOBHOCTHh K COTPYJIHHYECTBY B MPOLIECCE COBMECTHOI'O BBINMOJIHEHUS YYEOHBIX, MMO3HABATEIBHBIX M HMCCIEI0BATEIBCKUX 3a/1ad,
YBaKUTEJILHOTO OTHOILICHHSI K MHEHHIO OIIOHEHTOB MPU 00CYKJICHHH CITOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHNUS,
FOTOBHOCTb K T'YMAaHUTAapHOU U BOJIOHTEPCKOU IEATEIILHOCTH;
2) NaTPHOTHYECKOT0 BOCHUTAHMSA:
c(OPMHPOBAHHOCTh POCCUHCKONW TPaKIAHCKOH WMICHTUYHOCTH, MAaTPUOTHU3MA, YBOKEHHUS K CBOEMY HApoOJy, YyBCTBAa OTBETCTBEHHOCTH
nepen PonunHol, ropnoctu 3a cBOM Kpal, cBOXO PonuHy, CBOM S3BIK M KyJIbTYpy, IIPOLUIOE M HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoja
Poccuu;
LICHHOCTHOE OTHOLIECHHE K IIPUPOJHOMY HACIEIUI0O M NaMATHUKAM IIPUPOJIBI, JNOCTMKEHHUSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX, TPYAE;
CIIOCOOHOCTh OIICHMBATh BKJaJ POCCUHCKUX YUYEHBIX B CTAaHOBJIEHUE M Pa3BUTHE OWOJIOTHMM, MOHMMAHHUS 3HA4YEHUs OMOJIOTMU B
[I03HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA HCOBPEMEHHOT'O OOLIECTBA;
ujieitHas yoexxJEHHOCTh, TOTOBHOCTH K CIIY’KEHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTh3a €ro Cyab0y;
3) 1yXOBHO-HPABCTBEHHOI0 BOCIUTAHMSA:
OCO3HAHHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa; c(hOpMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMSA, 3THYECKOTO
IIOBEICHUS;
CIIOCOOHOCTbH OLIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
OCO3HaHHE JIMYHOTO BKJIaJia B MOCTPOEHUE YCTOWYMBOrO OYAyLIEro;
OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIUTENSAM, CO3JAHUIO CEMBM HAa OCHOBE OCO3HAHHOI'O IIPUHATHUA LICHHOCTEU CEMEWHOMN >KU3HU B
COOTBETCTBUU C TpaauLlusAMU HapoaoB Poccuu;
4) 3¢TEeTHYECKOr0 BOCTIMTAHUSA:
ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTOTBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX
OTHOIILICHUIA;
ITOHUMAaHHE SMOLMOHAIBHOTO BO3JIEHCTBHS JKMBOW IMPUPOJBI U €€ LEHHOCTH;
TFOTOBHOCTb K CAMOBBIPaKCHUIO B Pa3HBIX BHUJAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATBKAYECTBA TBOPUYECKOU JIUYHOCTH;
5) ¢usnueckoro BocnuTaHusi, GopMHpPOBaHHMS KYJIbTYPbl 3A0POBbSl HMIMOLMOHAJIBHOIO 0JIATONOJIYYMSA:
MMOHMMAaHHUE U pean3alys 3JI0pOBOro U 06e30MmacHoro odpasa »KW3HHU (30pOBOE MUTAHHUE, COOIIOJICHHE TMTMEHUYECKUX MpaBUil U
HOpM, COaJaHCUPOBAHHBINM pEXUM 3aHATHH U OTAbIXa, peryisipHas (Qui3nueckas aKTUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO H
KOMIIETEHTHOI'O OTHOLIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 310POBbIO;
MMOHMMAaHHUE [IEHHOCTH MPABUJ UHIUBUIYAJIBHOI'O M KOJUIEKTUBHOTO O€30MMacHOr0 MOBEICHUS B CUTYaLUSIX, YTPOKAIOIINX 3I0POBbIO
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M JKU3HU JIIOJICH;

OCO3HAHUE MOCIEACTBUN U HENPHUATUS BPEIHBIX MPUBBIYEK (YHOTPeOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHHS);

6) TPY10BOT0 BOCIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IEHHOCTH MacTepCTBa, TPYI0Jt00ue;

TOTOBHOCTH K aKTHBHOI;'I ACATCIIBHOCTHU TCXHOJIOFI/I‘ICCKOﬁ nu COLIHaJILHOfI HaHpaBHeHHOCTI/I, CHOCO6HOCTL I/IHI/II_II/II/IPOBaTL, HJIaHI/IpOBaTB nu
CaMOCTOSITEIIFHO BBIMOIHSTH TAKYIO ICATEILHOCTD;

WHTEPEC K pa3IndHbIM cdepam NMpodeccuoHaIbHON IeTeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymier npodeccuu u
peaNn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC TIAHBI;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO Ha MPOTSHKCHUN BCEH KU3HU;

7) IKOJIOTHYECKOr0 BOCIIUTAHUSA:

SKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK NCTOUYHHKY KU3HU Ha 3eMIie, OCHOBE €€ CyIIeCTBOBAHUS,

ITOBBIIIICHUC ypOBHH 3KOHOFI/I‘~ICCKOI>1 Ky.]'[I:TypI)II HpI/IO6pCTCHI/I€ OIIbITaA HJIaHI/IpOBaHI/IH HOCTYHKOB U OLCHKU HUX BO3MOXHBIX
MOCTIC/ICTBUH JIJIs1 OKPY>KAIOIIEeH Cpeibl;

OCO3HAaHUE TJIO0AJTBHOTO XapakTepa IKOJOTHYECKUX MPOOJIEM M IMyTeH MX pelIeHus; CIOCOOHOCTh MCIOJb30BaTh MpUOOpEeTacMble

IIpY U3YyYEHUN OMOJIOTUM 3HAHUS U YMEHUS
[IpU pEUIeHUH NpoOJIeM, CBSA3AaHHBIX C PALMOHAJIBHBIM MPUPOJAOIOJb30BAHUEM (COOJIIOAEHHWE MNpaBWJI IIOBEACHUS B MPUPOJIE,
HampaBJIEHHBIX Ha COXPAaHEHHE PAaBHOBECHS B DKOCHCTEMAX, OXpaHy BUAOB, YKOCUCTEM, OUochepsl);

AKTUBHOE HEMPUSITHE JACHCTBUN, MPUHOCAIINX BpEJ OKPYKAIOIIEeH MPUPOTHON cpelie, yMEHHE MPOTHO3UPOBATh HEOIAronpusiTHbIS
AKOJIOTUYECKHE ITOCIIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U IIPEIOTBPAILATh UX;

HaJIN4Yue pa3BI/ITOFO OKOJIOTHUYECCKOTI'O MBIIJICHUS, BKOHOFH‘{eCKOfI KynBTypBI, OIIbITA ACIATCIIBHOCTHU BKOHOFI/I‘IGCKOI\/’I
HaHpaBHeHHOCTI/I, YMGHI/IH pyKOBO)ICTBOBaTI)Cﬂ HNMHU B HO3HaBaT€J'II)HOI\/’I, KOMMYHHKaTHBHOP'I nu COHPIEU'II:HOﬁ HpaKTI/IKe, TOTOBHOCTU K
y‘-IaCTI/II-O B HpaKTH‘IeCKOﬁ HACATCIIBHOCTHU BKOHOFH‘IGCKOﬁ HaHpaBHCHHOCTI/I;

8) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(popMHUPOBAHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIOUIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U OOIIECTBEHHOM NPAKTHKH,
OCHOBAaHHOTI'O Ha JUAJIOTe KYJIbTYP,CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE 3bIKOBOM M YUTATENIBCKOM KYJIbTYpPbl KaK CPEACTBA B3aUMO/ICUCTBUSIMEXK/TY JIIOJAbMH Y MO3HAHUS MUPA;

MOHUMaHue crnenupuKu OHOJIIOTHHM KaK HayKd, OCO3HaHHs e€ poiau B (OPMUPOBAHUU PAIMOHAIBHOTO HAYYHOT'O MBIIIICHHUS,
CO3/IaHUU LIEJIOCTHOTO TMPEJICTaBICHHSI 00 OKPY>KaIOIIeM MUPE KaK O €IHMHCTBE MPUPOIBI, YeJIOBEKa U OOIIeCTBa, B TMTO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHn mpobiieM COXpaHeHHs TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMU JJII COBPEMEHHOW MUBWIM3AIUU: OOECIeYeHUs] HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI,
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CO3/ITaHHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PeCypCHBIE MPOOJIEMBbl Pa3BUTHS YEJIIOBEUECTBA, IOMCKA MYTEH BBIX0/A U3
100aJIBHBIX SKOJIOTMYECKUX MPOOIeM B 00eCIieueHus Mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBLHOMY UCIIOIB30BAaHUIO TTPUPOIHBIX
pecypcoB U OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHUH OHMOJOTHMYECKUX 3HAHMM B LEJSAX IOBBIILICHHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKI[MOHAIBHOI I'PaMOTHOCTH O0ydarouuxcs, GopMUpyeMOM Npu U3ydeHUH OMOJIOTHUH;

IIOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh I10Jy4aeMble
3HaHUA U1 aHaliM3a U OOBSACHEHUS SIBJICHUW OKPY>KAIOLIEro MUpa M MPOUCXOIAIINX B HEM HM3MEHEHHH, yMEHUE AeaTh 0OOCHOBaHHBIE
3aKJIFOUCHHS HA OCHOBE HaYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX C LEJIBIO MOJyYeHHUS! JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCII0JIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PEelIeHus IPo0JIeM B pealbHbIX )KU3HEHHBIX CUTYaLlUsIX;

OCO3HAHUE LEHHOCTU HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISAITH IPOCKTHYK) U HCCIEAOBATEIBbCKYIO JESITEIBHOCTh
VHJIUBU1yaJIbHO U B IPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpA30BaHHIO, K AKTUBHOMY IOJIYYE€HHMIO HOBBIX 3HAaHMI 1O
OMOJIOrMU B COOTBETCTBUU C KU3HEHHBIMHU ITOTPEOHOCTSIIMU.

METAINPEIMETHBIE PE3YJbTATbBI

MeranpenMeTHble pe3ysIbTaTbl OCBOECHHMS ydeOHoro mpeamera «buomorus» BriIoyaroT: 3HauuMMble Uil (OPMHUPOBAHMS
MHPOBO33pEHUSI O0YYAIOUIUXCS MEXIUCIUIUIMHAPHBIE (MEXIpeAMETHbIE) OOIEeHaYUYHbIE MOHATHS, OTpaXKarolllue LEJIOCTHOCTh HaydHOH
KapTHHBI MHpa U celru(PUKy METOJ0B TO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO, SHEPTHUs, IBJICHUE, IIPOLIECC, CUCTEMA,
Hay4YHBIA (pakT, TPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIEIOBaHNE, HAOIIOICHIE, N3MEPEHHE, DKCTIEPUMEHT U JIPYTHE);
YHUBEpCaJibHble y4eOHble JelcTBHUS (IO3HaBaTeJIbHbIE, KOMMYHUKATHBHBIE, pEryJsITUBHbIE), oOecreunBaronme (HopMUpPOBaHHUE
(YHKIIMOHAIPHOW TPAaMOTHOCTH M COIMAIBHON KOMIIETEHIIMH OOYYAIOIIUXCS; CIOCOOHOCTH OOYYarOlmIMXCsl HMCIOJIb30BATh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33pEHUYECKIE 3HAHNUS U YHUBEPCAJIbHBIE yaeOHbIC IEHCTBUS B MIO3HABATEIILHOW M COIMAIBHOM MPAKTHKE.

B pesynbraTe u3yueHuss OMOJIOTMM Ha YPOBHE CpeIHEro oOuiero oobpa3oBaHus y oOywaromierocsi OyayT cQOpMHUPOBaHBI
MMO3HABaTEIbHBIE YHUBEPCAIbHBIC YUYeOHBIE JIEHUCTBUS, KOMMYHHKAaTHBHBIC YHWBEpPCAJIbHBIC YUYEOHBIE JICHCTBHUSA, pPETYJISITUBHBIC
YHUBEpCaJIbHbIE YUEOHBIE IeCTBUS, COBMECTHAS I€ATEIIBHOCTD.

MertanpenMeTHbIe pe3yJIbTaThl OCBOSHHUS MPOrPAMMBI CPEeIHETO 00111ero 00pa3oBaHus TOJKHBI OTpaXkaTh:

Osaanenne yHHBepCAJIbHbBIMU YYe€OHBIMH TO3HABATEJIbHBIMH J1€HCTBHAMU:

1) 6a3oBbIE JIOTHYECKHE el CTBUS:

CaMOCTOSITETIbHO (JOPMYJIMPOBATh U aKTyaIM3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
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WCIIOJB30BaTh IMPU OCBOCHUM 3HAHMK MPUEMBI JIOTMYECKOIO MBIIUICHHUS (aHaln3a, CHUHTE3a, CPaBHEHUSA, KIIAacCHU(pUKAIUH,
000011IeHNs), PACKPBIBATh CMBICI OHOJOTMYECKUX MOHATUH (BBIIENATH HMX XapaKTEpHbIe INPU3HAKH, YCTAHABIMBATH CBS3U C JIPYTUMHU
MOHSTHSIMH ),

OTPENEIATh LENH NESITEIBLHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUU HUX JOCTHKEHHS, COOTHOCHTH PE3YJIbTaThl NESITEIHHOCTH C
MIOCTABJICHHBIMU IEIISIMU;

HCIIOJIB30BaTh OMOJIOTMYECKHE TOHATHUS ISl 0ObsICHEHUS (DAKTOB M SIBJICHUN )KUBOUW MPHUPOIHI;

CTPOUTH JIOTHYECKHE PacCyXKICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, [0 AHAJIOTHH), BBISIBIISTH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B
paccMaTpHUBAaEeMBbIX SIBICHUSX, (POPMYJIMPOBATH BBIBOMBI U 3aKIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICIIbHBIE CPEACTBA ISl MPEACTaBICHUS CYIICCTBEHHBIX CBS3€i M OTHOIICHUU B M3y4aeMbIX OHMOJIOTHYECKHX
00BEKTax, a TAK)KE MPOTUBOPEUHI Pa3HOTO POJIA, BBISIBJICHHBIX B Pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaTeIBaTh IUIAH PEIICHHsS MPOOIEMBI C YU4ETOM aHaJIM3a HUMEIOINXCSI MaTEPHATBHBIX M HEMATEPHUAIIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBI B [EATEIIBHOCTh, OLICHHBAaTh COOTBETCTBHE pE3yJbTATOB IEJISM, OICHUBATh PHUCKUA IOCIEACTBUN
NEeSITEIHHOCTH;

KOOPJIMHUPOBATH U BBITOIHITH pa0OTy B YCIOBHSIX PEAIBHOTO, BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBYS;

pa3BHBATh KPEaTHMBHOE MBIIIJICHUE NPH PELICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCIIe0BaTeIbCKHUE NeliCTBUS:

BJIaJIETh HAaBBIKAMHU Y4EOHO-HCCIIEIOBATEIHCKONW M TIPOCKTHON JIESITENIFHOCTH, HAaBBIKAMHU pa3penieHus mpo0JeM, ClIOCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOMCKY METOOB PEIIeHUs MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOO0B MO3HAHUS;

WCIIONB30BaTh pa3JIMYHbIE BHJBI JIEATEIIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAllUH, IMPeoOpa3OBaHHUIO U
MIPUMEHEHHIO B YUYEOHBIX CHUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX U COIIMAIBHBIX MTPOCKTOB;

(hopMupOBaTh HAYYHBIN THUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMUIIOHATHSIMU H METOJIAMH;

CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTYyaJIU3UPOBATh 3aJ/1a4y, BBIIBUTATh THIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTyMEHTBI TS
JI0OKa3aTeIbCTBA CBOMX YTBEPIKJICHUM, 3a71aBaTh MapaMeTpbl U KPUTEPUH PELLICHMUS;

aHaJIM3UPOBATh TOJIYYEHHBIE B XOJI€ PEHICHUs 3aJadydl pe3yJIbTaThl, KPUTHYECKHA OIEHUBATh WX OCTOBEPHOCTH, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSIX;

JTaBaTh OIICHKY HOBBIM CHUTYAIIWsIM, OIIEHUBATh MPUOOPETEHHBIH OITBIT;

OCYIIIECTBIISITH TIeJICHAIPABIICHHBIN TTOMCK TIEpeHOCca CPEJICTB M CITIOCOOOB IEUCTBUS B MPO()ECCHOHANTBHYIO CPEy;

YMETh MEPEHOCHUTH 3HAHUS B IIO3HABATEIILHYIO M TIPAKTUYECKYIO 00JIACTH KU3HEIEATSIIbHOCTH,

YMETh MHTETPUPOBATH 3HAHHS W3 Pa3HBIX MPEAMETHBIX O0JIACTEl;
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BbIIBUI'aThb HOBBIC HACH, Ipcjiaratb OPUTHMHAJIBHBIC IIOAXOAbl MW PCIICHHUA, CTABUTH HpO6JICMLI n 3aJa4v, [JOITyCKarolue
AJIbTCPHATUBHBIC PCIICHUA.

3) pa6ora ¢ unpopmaimeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WHopmanuu (TEKCTe Y4eOHOro mocoOwWs, HAay4YHO-TIOMYJSIPHOW JUTEpatype,
OMOJIOTMYECKUX CIIOBAPSAX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTEpHETE), aHAaTU3HPOBATh MH(POPMAIUIO PAZTUYHBIX
BUJIOB U (POPM IPEJICTABICHUS, KDUTHUECKH OLICHUBATH €€ TOCTOBEPHOCTH M HEIPOTUBOPEUNBOCT;

(hopMyIIHpOBaTh 3aMPOCHI M IPUMEHSTH Pa3JIMYHbIC METO/IBI TP TIOKCKE B 0TOOpe OMoIornueckoit nHdopManmu, HeOOXOIUMON ISt
BBITIOJTHEHUSI YYCOHBIX 3314,

MPUOOPETaTh OMBIT HMCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO
HCII0JIb30BaHUA PA3JIMYHBIX IOUCKOBBIX CUCTEM;,

CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJIBHYIO (OPMY IPEICTABICHUS OUOJIOTHYECKOW MHPOpMAIuu (CXeMbl, TpaduKH, THarpaMMBl,
TaOJIMIIBI, PUCYHKH U JIPYTOE);

WCIIOJIb30BaTh HAyYHBIM SI3BIK B KaueCTBE CpPEJCTBA MpH paboTe ¢ OMOJIOrHYecKoW WH(OpMAIMEH: NMPUMEHATh XUMHUYCCKHUE,
dbu3MYecKre 1 MaTeMaTHYeCKHe 3HaKU U CUMBOJIBI, OpMyJIbl, abOpeBHaTypy, HOMEHKIATYPY, UCIIOIB30BaTh U MPE0OPa30BhIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATISITHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMAIUU, HHOOPMAIIMOHHOW 0€30MacHOCTH JTUYHOCTH.

Onianenne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMHU eHCTBHSIMU:

1) ob61menue:

OCYIIECTBIISITh KOMMYHHUKAIlMd BO BcexX cdepax >XU3HU, aKTUBHO YyYacTBOBaTh B JHAIOTe WM JUCKYCCHU IO CYIIECTBY
O6CY)K)13€MOI>1 TEMBI (YMCHI/IC 3aaBaTh BOIIPOCHI, BBICKA3bIBATh CYXACHUA OTHOCUTCIIHBHO BBLITTOJIHCHUSA HpennaraeMoﬁ 3aJa4u, YYUTbIBATh
MHTEPECHI U COTNIACOBAHHOCTH MO3ULIMI APYTUX YYaCTHUKOB THAJIOTa U JUCKYCCHM);

pacno3HaBaTh HeBepOallbHbIE CpeAcTBa OOIIEHUs, MMOHUMAaTh 3HAYEHHWE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CUTyallMi, YMETh CMSATr4aTh KOH(QIMUKTHI UBECTH IIE€PETOBOPHI;

BJIAJIETh PA3JIUYHBIMHM CrIOcOOaMu OOIIEHUS M B3aUMOJEHUCTBUSI, IOHUMATh HAMEPEHUS APYTUX JIIOAEH, MPOSBIISITh YBaXKUTEIbHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM opme hopMyIMpOBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO U JIOTUYHO HU3JaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM S3bIKOBBIX CPE/ICTB.

2) coBMeCTHasl /1eATeJbHOCTb:

MOHMMATh U HUCIIOJIb30BAaTh NMPEUMYIECTBA KOMAHIHON M WHJIMBUAYAJIBHOW PabOTHI MPU pELIEHUH OHOJIOTHYECKOW MPOOJIEMBI,
000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHUS TPYIIIOBBIX (HOPM B3aUMOJIECHCTBHS MPU pEILIeHNH yueOHOH 3a/1auu;

BBIOMPATH TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUM C yUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEHN KaXKJ0T0 YeHa KOJIJIEKTHBA;
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IIPUHUMATh L€ COBMECTHOM JIESATEIIbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH IEHUCTBUS IO €€ NOCTUKEHUIO: COCTABIIATh IUIaH
NEeUCTBUH, pacpeneaTh POl ¢ y4éTOM MHEHU yYaCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHUBATh KaU€CTBO CBOETO BKJIAJIa U KaXKJ0r0 YYaCTHUKA KOMaH/bl B OOIIUI pe3ybTaT 110 pa3pabOTaHHBIM KPUTEPHUSIM;

HpeIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C ITO3UIIMHA HOBU3HBI, ODUTMHAIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3]IMYHBIX CHUTYALHSX, MPOSBIATH TBOPUYECTBO U BOOOpPAKEHHE, OBITh
VHHUIATUBHBIM.

OBiajgeHne yHUBepPCAJIbHbIMHM PeryJsiTHBHBIMHU JAeiiCTBUAMM:

1) camoopranu3amnmsi:

HCMOJIb30BaTh OMOJOTMYECKUE 3HAHUS JJIs1 BBISIBJICHUS MIPOOJIEM U UX PEIICHHUS B dKU3HEHHBIX U YYEOHBIX CUTyaLUsIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JIEBbIE U CMBICJIOBBIE YCTAHOBKH B CBOMX JICMCTBUSIX U MOCTYIIKaX MO OTHOLIEHHUIO K
JKMBOU IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JACSTEILHOCTD, BBISIBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE
3a7a4M B 00pa3oBaTeIbHOMN AESATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH PELIEHUs] MPOOJIIEeMBbl € YYETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
IIpEeATIOYTEHU;

JlaBaTh OLICHKY HOBBIM CUTYyaLlUsIM;

pacuMpsATh paMKH y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHHE; OLIEHUBATh IPUOOPETEHHBIN OMBIT;

CIoco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOU 3pYIUIIMHU B Pa3HbIX 00JIACTAX3HAHUN, TOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTHBBI B AEATEIBHOCTb, OLIEHWBAThCOOTBETCTBUE PE3YJILTATOB LIEISM;

BJIQJICTh HAaBBIKAMHU TIO3HABATEJIILHOM pe(IeKCHuM KaK OCO3HAHUSI COBEPIIAEMBIX JIEUCTBUU M MBICIUTEIBHBIX IIPOIIECCOB, HX
pe3yIbTaTOB U OCHOBAHUM, UCIIOJIH30BATh TPUEMBI Pe(hIICKCHUU IS OIIEHKU CUTYaI[MU, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOCBPEMEHHO TPUHUMAThH PEIISHUS 110 UX CHIKCHUIO; MPUHUMATh MOTHUBBI M apTyYMEHTHI JIPYTUX TPHU

aHaJIM3€ Pe3yJbTaTOB JESITEIbHOCTH;

3) npuHsTHE Ce0s1 U APYTUX:

NIPUHUMATH ce0s1, TOHUMAsi CBOU HETIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apryMEHThl APYIHX MPU aHAIM3€ PE3yJIbTaTOB JEATEIbHOCTU;IPU3HABATH CBOE MPABO U MIPABO APYTUX HA

OIIMOKMU;
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pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3HMIMU JPYroro YeIOBEKa.
INNPEJAMETHBIE PE3YJIbTATDBI

[IpenmMeTHbIe pe3ysbTaThl OCBOSHUS COACpKaHHUsl yuyeOHoro mpeamera «buonorus» Ha yriyOn€HHOM ypOBHE OPHEHTHPOBAHBI Ha
obecrieueHrue NpoPUILHOTO OOy4YeHHs oOydaromuxcs Ouomoruu. OHHU BKITIOYAIOT: crenu@uyeckrde uisi OMOJIOTMM HAay4YHBIC 3HAHUSA,
YMEHHSI U CHOCOOBI JCHCTBUIA MO OCBOCHUIO, MHTEPIpPETAllMd U MPEOoOpa30BAHUIO 3HAHUH, BUIbI JESITEIBHOCTH MO IMOJYYECHHIO HOBBIX
3HAaHUU U UX IPUMEHEHHIO B Pa3JIMYHBIX YUEeOHBIX, a TAKXKE B PEaIbHBIX )KU3HEHHBIX CUTyauusix. [IpenmeTHbie pe3ynbTaThl IPeACTaBICHbI
10 TOJIaM U3yUCHHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOeHHsI ydeOHoro mnpenmera «buonorus» B 10 knacce
JTOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa, B MO3HAHWW 3aKOHOB MPHUPOABI M PEUICHUH MPOOJIEM PAIMOHAIBHOTO MPUPOJIONOIH30BAHMS, O BKJIAJE POCCUHCKUX H
3apyOeKHBIXYUEHBIX B PA3BUTHE OUOJIOTHH,

BJIAJICHUE CHCTEMOW OMOJOTMYECKUX 3HAHWUM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE OMOJIOTHYECKHE TEPMHHBI WU TIOHATHS
(>KHM3HB, KJIETKa, OPTaHU3M, METa0OJIM3M, TOMEOCTa3, CaMOPETYJISAIIMS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, H3MEHUYUBOCTh, POCT U
pasBuTHe), Ouosnornyeckue teopuu (kierounast reopust T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpOMOCOMHasI TEOPHsT HACJICICTBEHHOCTH
T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax MHOroo0Opasusi U NpOUCXO0XKACHHUS KYJIbTYPHBIX PAacTeHUM), 3aKOHBI (€IMHOOOpa3us
IIOTOMKOB IEpPBOr0 IOKOJIEHUs], pacCIIEIJICHNUs, YUCTOThl raMeT, He3aBUCHUMOIO HacyienoBaHus I'. MeHens, rOMOJIOTHYECKUX PSIOB B
HacyeacTBeHHON n3MenunBoctu H. Y. BaBuiosa), npuHIUIbI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMM HAy4YHOI'O I103HAHHUs, MCHOJIb3yEMbIX B OHOJOTMYECKHUX HCCIIEIOBAHUSAX >KUBBIX OOBEKTOB
(omucanue, U3MEpEeHUE, HAOIIOAECHHUE, YKCIIEPUMEHT);

YMEHHE BBIACISATh CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U DYKAPHOT, OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM 4HcCle OakTepuil, rpuOOB, pacTeHUM, >KUBOTHBIX W YEJOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OpraHOB PAacCTEHMH,
JKUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACATEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, *KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
MIpoIIeCCOB: OOMEHa BelIeCTB (MeTabon3M), MpEeBpalleHUs SHEPIruH, OpOKEHUs, aBTOTPOPHOTO M TeTEpPOTPO(HOr0 THUIIOB IHUTAHMS,
¢oTOCMHTE3a M XEMOCHUHTE3a, MHTO3a, Meio3a, TaMeToreHes3a, 3»MOpHOreHe3a, MOCTIMOPHUOHAIBHOIO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBHUIYaJIbHOT'O Pa3BUTHS OpraHnu3Ma (OHTOTeHe3a), B3aUMOACHCTBHS TE€HOB, TeTepO3Hca, HICKYCCTBEHHOTO O0TOOPa;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEX]y OpPraHOMJAMH KIETKH UM UX (QYHKIHUSIMH, CTPOCHHEM KIIETOK pa3HbIX TKaHEW M HX
(GYHKUIUSIMU, MEX]ly OpraHaMy M CUCTEMaMU OpPraHOB ypPacTEHUM, )KUBOTHBIX U YeJIOBEKa U UX (PYHKIUAMH, MEXIY CUCTEMaMH OPraHoB U

nux Q)YHKHI/ISIMI/I, MCXKIY OTallaMHu obMeHa BC€IICCTB, OJTallaMMW KJICTOYHOI'O INIHKJIA W JXHU3HCHHBIX MHOUKIOB OpPraHu3MOB, 3>STallaMu
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SMOPHOHAIBHOTO Pa3BUTHUSA, FTEHOTUIIOM U (DEHOTUIIOM, PEHOTUIIOM U (HPAKTOpPAMHU Cpebl OOUTaHNUS;

YMEHUE BBISBIATh OTJIMYUTEIIBHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE PACTCHUMN, )KUBOTHBIX U YE€JIOBEKA;

YMEHHUE HCIIOIB30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOIHIO Y CUMBOJIMKY /IS JOKa3aTelIbCTBA POJICTBA
OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHUE pelaTh OWOJOTHYECKHE 3aJadyH, BBIABISITE MPUUYUHHO-CICJICTBEHHBIE CBSI3M MEXIY HCCIEAyeMBbIMU OHOJOTMYECKUMHU
IIpoLeCCaMU U SIBJICHUSIMH, J€J1aTh BBIBOJIbI U IIPOrHO3bI HA OCHOBAHUM IIOJIYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIA0OpaTOpHbIE W IIpaKTHYECKUE paldoThl, COOJIIOAATh IpaBUila IIpU paboTe ¢ yuyeOHbIM U J1aOOPATOPHBIM
000pyI0BaHUEM;

YMEHHUE BBIIBUT'aTh TUIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMHU, POPMYJIUPYS LI€JIb UCCIEOBAHNUSI, AaHAIU3UPOBATh
[IOJIy4YE€HHBIE PE3YJIbTaThl U 1€J1aTh BHIBOJIbL;

YMEHHE y4acTBOBaTh B yue€OHO-UCCIIEA0BATEIbCKON paboTe N0 OGMOJIOrUH, SKOJIOTMH U MEIUILIMHE, IPOBOAMMOI Ha 6a3e IIKOIbHBIX
Hay4HbIX OOIIECTB, U MyOJIMYHO MPEACTABIISTH IOJYUYEHHbBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(PEPEHIUX;

YMEHHUE OLIEHUBATh JTUYECKHE aCHEKThl COBPEMEHHBIX HCCIEJOBAaHUN B 00aCTH OHOJIOTMM M MEIULMHBI (KJIIOHUpPOBaHUE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIIPABJIEHHOE U3MEHEHHNE I'€HOMA U CO3/1aHUe TPAHCTE€HHBIX OPraHU3MOB);

YMEHHUE OCYIICCTBIISITh OCO3HAHHBIH BBIOOP Oyaymied TpodecCHOHAIBHOW NEesSTeIbHOCTH B O0OJIACTH OWOJOTHH, MEIUIMHEI,
OMOTEXHOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO035MCTBA, MUILEBON IPOMBIIIJIEHHOCTH, YIIIyOJISITh [TO3HABATEIbHBINH HHTEpPEC, HAIPaBICHHBIN
Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Npodeccur M MPOJOHKEHHE OHOJIOTHYeCcKOro OOpa3oBaHMUs B OpraHU3alUsAX CpEeIHEro
po¢)€CCHOHATIBHOIO U BBICHIEr0 00pa30BaHMs.

[IpenMeTHble pe3ysbTaThl OCBOEHMsI ydeOHoro mnpenmera «buonorus» B 11 knacce
JIOJIKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAaHUH O MecTe MU pPOJM OHOJIOTMM B CHUCTEME EeCTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa, B MO3HAHUM 3aKOHOB IPHUPOJBI U PEIICHUU SKOJOTMYECKUX IMpOoOJIeM ueoBEeUeCTBa, a TaKKe B
pelIeHnr BOIPOCOB PALMOHAIBHOTO MPUPOAONOJIB30BaHUs, U B (OPMUPOBAHMU IIEHHOCTHOI'O OTHOLIEHHUS K NPHUPOJE, OOIIECTBY,
YEeJIOBEKY, O BKJIaJ€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJETh CUCTEMOIN OMOIOTMYEeCKUX 3HAaHWM, KOTOpasi BKJIIOYAET ONpeIesIeHUs U TOHMMaHUE CYIIIHOCTH OCHOBOIIOJIArarolInuX
OMoNOorMuYeckux TEPMHUHOB M TIOHSTHH (BUI, 3KOcHcTeMa, Ouocdepa), Ouosornueckue Teopuu (dBontouroHHas teopust Y. JlapBuHa,
CHUHTeTHUYECcKas Teopus 3Boionun), yueHus (A. H. CeBeprioBa — o myTsX U HarpaBlieHUsIX 3Bojtonuu, B.M. Bepuanackoro — o 6uocdepe),
3aKOHBI (TeHeTndeckoro pasHoBecus Jx. Xapauu B. BaiinOepra, 3apogsieBoro cxojctsa K. M. bapa), npasuna (Muaumyma FO. JIuGuxa,
HKOJIOTUYECKOM MUpaMHUIbl SHEPTHUH ), TUIIOTE3bI (rurnoTe3a «mupa PHK» V. I'unbepra);

YMEHUE BIIaJIETh OCHOBHBIMU METOJAMHM HAYYHOTO ITO3HAHHS, HCIOJIb3YEMBIMH B OHOJIOTMYECKHX MCCIIEIOBAHUSAX JKUBBIX
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00BEKTOB M IKOCUCTEM (OIMCAaHUE, U3MEPEHUE,

HaOII0JIeHHUE, SKCIIEPUMEHT), CIOCOOAMU BBISIBJIEHHS M OLIEHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIJIENATh CYILIECTBEHHbIE NIPU3HAKK: BUIOB, OMOI€OLI€HO30B, YKOCUCTEM U Ouocepbl, CTAOUIN3UPYIOLIETo, ABUKYIIETO U
Pa3pbIBAIOIIETO €CTECTBEHHOIO 0TOOPA, aJJIONAaTPUUECKOIO U CUMITATPUUECKOT0 BUA000PA30BaHMs, BIUAHUS JBHXKYILIUX CHUJI SBOJIIOLIMU HA
reHo(OH TOMYJIAINH, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsI, YepeIOBaHUs HAIIPABIICHHUH YBOJIIOIIUN, KPYTOBOPOTA BEIIECTB
Y TIOTOKA YHEPIUH B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3M MEXKJYy IPOLECCaMH HBOJIOLMM, ABHKYIIMMHU CHJIAMM aHTPONOreHe3a, KOMIIOHEHTaMu
Pa3IMYHBIX 3KOCUCTEM U MPUCIIOCOOICHUSAMU K HUM OPIaHU3MOB;

YMCHHC BLIABJIATH OTJIMYWUTCIBHBIC IPHU3HAKH JKUBBIX CHCTCM, HpI/ICHOCO6H€HHOCTI> BUIOOB K CpCAac O6I/ITaHI/I$I, aOMOTHYECKUX U
OHMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aNMOCBSI3eH OpraHu3sMoB B COO6IlIeCTBaX, AHTPOITOI'CHHBIX H3MEHEHHM B DKOCHCTEMAaX CBOCH
MECTHOCTH;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJIOIrMYECKYI0 TEPMUHOJIOTUIO ¥ CUMBOJIMKY ISl IOKA3aTelbCTBa POJICTBA
OpraHW3MOB pa3HbIX CHUCTEMAaTHYECKUX TIPYMIN, B3aUMOCBA3M OPraHU3MOB U Cpeipl OOUTaHMs, €IMHCTBA 4YEJIOBEYECKHX pac,
HEO0OXOUMOCTH COXPAHEHUsI MHOI0O0pa3Hs BUJIOB U SKOCUCTEM KaK yCJIOBHS COCYIIECTBOBAHHUS IMPUPO/bI U UEJIOBEUECTBA;

YyMEHUE pellaTh OWOJOTMYecKHe 3aJadyd, BbIABISTH MPUUUHHO-CIEJICTBEHHBIE CBSI3U MEXIY HCCIEIyeMbIMU OMOJOTMYECKUMHU
npoueccamMu U ABJICHUAMU, ACJIAaTh BBIBOJAbI U ITPOTrHO3bI HA OCHOBAHHWH INOJTYYCHHBIX PC3YyJIbTAaTOB;

YMEHHUE BBINOJHATH JIA0OpATOpHBIE M IpaKTUYECKHe padoThl, COOMIOAaTh IpaBuia MpU paboTe ¢ ydyeOHbIM U J1aOOPaTOPHBIM
00opyI0BaHUEM;

YMCHHC BBIABUTAaTb 'MITOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbBHBIMU CPCIACTBAMU, (1)OpMy.TII/Ipy51 OeJIb UCCIICAOBAHUA, AHAJIM3UPOBATH
IIOJIy4YE€HHBIE PE3YJIbTaThl U 1€JIaTh BHIBOJIBL;

YMEHHE y4yacTBOBaTh B yu4e€OHO-UCCIEA0BATEIbCKOW paboTe Mo OGMOJIOrUH, SKOJIOTHU U MEJIUIIMHE, TPOBOAMMOI Ha 6a3e IIKOIbHBIX
Hay4HBIX OOIIECTB, U MyOJIUYHO MPEACTABIATh OJYyUYCHHBIE PE3YJIbTaThl HA YUYEHUYECKUX KOH(PEPEHIUAX;

YMCHHEC OLCHUBATDb I'MIIOTE3bI U TCOPHUH O MPOUCXOKICHHUHN KHU3HH, YCITOBCKA U YCIOBCYCCKHUX pac, O MPpUYHUHAX, IMOCICACTBUAX U
croco0ax MpeoTBpallleHus TJ100aJbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuield NpodecCHOHAIBHOM AEsTeIbHOCTH B OOJAacTH OHOJIOTHH, SKOJIOTHH,
MMpUpPOaOII0JIb30BaHUA, MCIAWIWHBI, 6I/IOTCXHO.]'IOFI/II/I, IICUXOJIOTUH, BETCPpUHAPHUHU, CCIIBCKOI'O X03$II>'ICTBa, HI/IIHGBOf/i OPOMBIINIJICHHOCTH,
YIIIyOJIsITh TO3HABATENIbHBIA HWHTEpPEC, HAMNpaBJICHHBII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH MNpodeccuu U MPOJOKEHHE
OMOJIOrMYecKOro 00pa3oBaHMs B OPraHU3aLMIX CPEIHET0 MPO(PECCHOHATBFHOTO U BBICIIEr0 00pa3oBaHMUs.
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TEMATHYECKOE IINIAHUPOBAHHE 10

KJIACC
KoanuyecTBo yacos DJ1eKTPOHHbIE
HaumeHoBaHue pa3iesioB U (und
Ne n/m ungposkre)
TeMIIPOrpaMMBbI Beero KonTpoabhbie | IlpakTnueckue 0BpazOBATEILHbIE
padoThI padoThI
pecypcbl
1 Buomnorus kak Hayka 1 0 www.informika.ru
http://bio.1september.ru/
2 JKuBble cucTemMbl 1 UX U3y4YEeHUE 2 0 .
biodan.narod.ru
3 buonorus kierku 2 0 0.5 http://www.edu.ru/
4 XUMHUECKast OpraHu3amus KJIETKH 10 0 1 http://window.edu.ru/
http://school-
5 CtpoeHue u (yHKINHU KIETKU 8 0 2 .
P Py collection.edu.ru
06 .
6 MEH BEIIIECTB U IIPeBpalieHre YHEPTUH 9 0 1 htto:/fcior.edu.ru
BKJIETKE
H
7 aCHeHCTBeHH?ﬂ HHGOPMALLIS 1 9 0 0.5 http://www.edu.ru/
peanuzarus e€ B KIIETKe
8 JKN3HEHHBIN UK KIIETKH 6 0 1 http://window.edu.ru/
9 Ctpoenre U QYHKIIHMH OPraHU3MOB 17 0 1.5 http://bio.1september.ru/
10 Pa3zMHOXeHUe U pa3BUTHE OPTaHU3MOB 8 0 15 www.bril2002.narod.ru
11 Perierita — Hayka 0 HACTEACTREHHOCTH i 2 0 0.5 www.festival.1september.r
W3MEHYHUBOCTH OPraHU3MOB u
http://school-
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1 i
collection.edu.ru
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http://www.informika.ru/
http://bio.1september.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://bio.1september.ru/
http://www.bril2002.narod.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

13

3aKOHOMepHOCTI/I HN3MCEHYHUBOCTHU

http://school-
collection.edu.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

14 I'eneruka yenoBeka 3 0 0.5 i
collection.edu.ru
15 Cenexuys opraHu3MoB 4 0 1 http://fcior.edu.ru
16 BHOTEXHOJIOTHS ¥ CHHTETUYECKas 4 0 http://fcior.edu.ru
OHoIoTHs
17 PesepBHOE Bpems 1 0 http://fcior.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
ITPOTPAMME
11 KJIACC
Koamn4yecTBo yacos JJIeKTPOHHBbIE
HauMeHoBanue pa3ieioB u (undposbre)
Ne o/ uugpp
TeMIPOrpaMMbl Beero KonTpoabubie | IlpakTnueckue o6 pazoBaTeILHBIE
padoThI padoThI
pecypchbl
1 3apoxJcHue U Pa3BHTHE DBOJIOLHOHHBIX 4 0 http://fior.edu.ru
Mpe/ICTaBIICHU B OMOJIOTHN
2 MUuUKpO3BOJIIOIUS U €€ pe3yIbTaThl 14 0 2 http://fcior.edu.ru
3 Makpo3BOJTIOIHS U €€ pe3yIbTaThl 6 0 http://fcior.edu.ru
IT .
4 3 POMEXOIRACHIE T PASBITHE JIBHH Ha 15 0 15 http://fcior.edu.ru
emiie
5 [TpoucxosxaeHne YeaoBeKka — aHTPOIIOTEHE3 10 0 1 http://fcior.edu.ru
DKOJIOTHsI — HayKa O B3AWMOOTHOIICHHSIX _
6 OpPraHNU3MOB U HaIOPTaHU3MEHHBIX 3 0 0.5 http://fcior.edu.ru
CHUCTEMC OKPYKAIOUIEH Cpeion
7 OpraHu3msl ¥ cpejia OOUTaHHUS 9 0 15 http://fcior.edu.ru
8 DKOJIOTHS BUIOB M ITOITYJISIIIAI 9 0 0.5 http://fcior.edu.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

DKOJIOTUA COOOIECTB. DKOJIOTNYECKUE

9 CHCTEMEL 12 0 0.5 http://fcior.edu.ru

10 Buocdepa — rinobanpHas skocucrema 6 0 http://fcior.edu.ru

11 UYestoBek U OKpysKaromias cpeaa 6 0 http://fcior.edu.ru

12 PesepBHOE Bpems 8 1 http://fcior.edu.ru
OBIIEE KOJIMYECTBO YACOB IIO 102 1 7.5

ITPOTPAMME
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http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

INIOYPOYHOE IINIAHUPOBAHHME

10 KJIACC
KosuuecTBO 4acos JJ1eKTpOHHBbIEe U (pPOBbHIE
Ne Tema ypoka K Hara
oHTpoJbHbIe | [IpakTHYeckue o0pa3oBaTejibHbIE
n/n Bcero U3y4YeHus
padoThI padoThI pecypchl
http://school-
buonorusa kak KoMIUIEKCHAsA .
1 HayKau KaK 4acTh COBPEMEHHOTO 1 0 02.09.2023 collection.edu.ru
- P R http://www.edu.ru/
oO1ecTBa ]
www.festival.lseptember.r
u
WWW.NSU.ru
2 JKuBrle cucTeMbl U UX CBOMCTBA 1 0 ;
05.09.2023 \l:vww.websm.r
www.nrc.edu.r
u
www.informika.ru
3 YpoBHEBas OpraHu3aIvs KUBBIX 1 0 www.college.r
cucTeM 07.09.2023 .COTIEQE.
www.biodan.narod.ru
http://school-
HcTopust OTKPBITHS U collection.edu.ru
4 u "Husakiaetku. Kiietounas 1 0 09.09.2023 .
3y1e JCTKH. KJICTOTHA http://www.edu.ru/
Teopusi www.festival.lseptember.r
u

41



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.nrc.edu.ru/
http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/

MeTtoibl MOJIEKYJISIPHOM
UKJIETOYHON OMOJIOTHH.

[IpakTuueckas padbora «3yuenue

www.informika.ru

> METOIOB KJIETOYHOU OMOJIOTUH 05 www.college.nu
12.09.2023 www.biodan.narod.ru
(xpomarorpadusi, a35exTpodopes,
nuddepeHnantbHOe
nentpudyruposanue, I11P)»
www.informika.ru
6 XUMHUYECKUN COCTAB KIIETKH
14.09.2023 V\N\/w.c_olleqe.ru
www.biodan.narod.ru
7 MuHepalibHbIE BENIECTBA WWW.NsuU.ru buomnorus
KJICTKH,UX OMOJIOrHYECKAs POJIb 16.09.2023 BBOIPOCAX M OTBETAX
Opranuveckue BEIIeCTBA KICTKH — http://school-
oenku. JJaboparopnas padora collection.edu.ru
8 PATOPHAZ P 0.5 19.09.2023 _
«OOHapyxeHHe OCJIKOB C TTOMOIIIBIO http://www.edu.ru/
Ka4yeCTBEHHBIX PEaKIIHii» www.festival.1september.r
u
. WWW.NSsu.ru
9 CaoiicTBa, Kmaccudukanus u WWW. websib 1
dbyHKIIMN 6EITKOB 21.09.2023 ¥ ' '
www.nrc.edu.r
u
10 OpraHu4eckue BEIIeCTBA KICTKA — http://school-
YTJIEBOJIbI 23.09.2023 | colection.edu.ru
OpraHnvecKre BEIIeCTBa KIETKH — http://school-
11 26.09.2023

JIMITN A bI

collection.edu.ru

42



http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/
http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/
http://www.nsu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.nrc.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hyxneunoseie kucnorsl. JJHK u
PHK. JIabopartopnast pabora

http://school-

12 0.5 collection.edu.ru
«UccrnenoBanie HyKJICHHOBBIX 28.09.2023 | http:/Awww.edu.ru/
KHUCIIOT, BBIICTICHHBIX U3 KJIETOK www.festival. Lseptember.ru
pa3IMYHBIX OPraHU3MOBY
Crpoenue u pynkuuu ATD. www.informika.ru

13 Hpyrue Hykineo3uaTpudocdaTs 30.09 2023 www.college.ru
(HT®) o www.biodan.narod.ru
CexBenupoBanue [IHK. Meroast WwWw.nsu.ru

14 T€HOMUKH, TPAHCKPUIITOMHUKH, 03.10.2023 www.websib.ru
MIPOTECOMHUKH www.nrc.edu.ru

15 MeTobl CTPYKTYpPHO# OHOSIOTHH http://school-

05.10.2023 | collection.edu.ru

16 Tunel kierok. IIpokapuornueckas 07102023
KJIICTKA Y
CrtpoeHHe 3YKapHOTHYECKOU http://school-

17 kietku. [IpakTiaeckas padora 05 10.10.2023 collection.edu.ru
«/3yueHne CBOWMCTB KJIETOYHOM o http://www.edu.ru/
MeMOpaHbD» www.festival.1september.r

u
y http://school-

18 IToBepXHOCTHBIN armapar KJISTKH 12.10.2023 | collection.edu.ru
OnHoMeMOpaHHbIE OpPraHOU/IbI WWW.informika.ru

19 kieTku. [IpakTnueckas pabota 05 14.10.2023 | www.college.ru

«I/ISY‘-ICHI/IC JBHXXCHHA LTHUTOILIIa3Mbl
B paCTUTCIBHBIX KJICTKaXx)

www.biodan.narod.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/

[TomyaBTOHOMHBIE OPTaHOUIBI
KJICTKH: MUTOXOHJIPUH, TUTACTH/IBI.
Jlabopatopnast paboTa

www.informika.ru

20 0.5 17.10.2023 | www.college.ru
«I/ICCJICI[OBaHI/IC IJrasmMoJin3a 1 WWW.biodan.narod.ru
ACIIIa3MOJIn3a B PACTUTCIIbHBIX
KJIETKax»

21 HememOpanHbie OpraHouibl KJIETKH 19.10.2023 hil ://S.'ChOOI_

g collection.edu.ru
http://school-

22 CrpoeHne i (yHKIMA SIpa 91.10.2023 collection.edu.ru

— http://www.edu.ru/
www.festival.lseptember.r
u
CpaBHHTENIbHAST XapaKTEPUCTHKA WWW.NSuU.ru

23 KJIETOK DyKapHOT. 0.5 24.10.2023 www.websib.r
JlaGopaTopHasipabota u
«M3y4yeHue cTpoeHus www.nrc.edu.r

u
KJIICTOK paanqulx OpFaHI/ISMOB»
AccuMWISILAS ¥ TUCCUMUJISILIASL —
ABC€ CTOPOHBI MeTa60J’II/I3Ma. Turmsr WWW.informika.ru
24 obmena semects. Jlaboparopras 26.10.2023 | www.college.ru

pabota «M3ydyeHne KaTaTuTHIECKON
aKTUBHOCTHU (hepMEHTOB (Ha
IpUMEpe aMIJIa3bl MM KaTalla3bl)»

www.biodan.narod.ru
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http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.nrc.edu.ru/
http://www.informika.ru/
http://www.college.ru/
http://www.biodan.narod.ru/

DepMEHTAaTUBHBIA XapakTep
peaxkuuii KJIeTOYHOro MeTabonus3ma.

WWW.NSU.ru
Jlabopatopnast padora «M3yuenue - .
25 0.5 www.websib.r
(hepMEeHTaTUBHOTO PaCHICIIIICHUS 28.10.2023
MEPOKCH/Ia BOJIOPOJIA B 4 d
PACTUTEIIBHBIX U )KUBOTHBIX YANW.ITC. dLL.T
KJIETKaxX» u
26 benku-akTHBaTOPHI U OCIKH- http://school-
WHTHOUTOPBI 07.11.2023 | ¢ollection.edu.ru
. http://school-
27 ABTOTpPO(HBIN THII OOMEHA 09.11.2023 i
— collection.edu.ru
http://school-
28 dorocuries 11.11.2023 | collection.edu.ru
http://school-
Xemocunres. JlaboparopHas collection.edu.ru
29 pabora 0.5 14112023 | | edur)
«CpaBHEHME ITPOLIECCOB b. \:CVWV_V'eI li.ru b
(1)OTOCI/IHT€321 " \leWW estival.1september.r
XEMOCHHTE3a» B
AHa’poOHBIC OpraHn3Mbl. Buibt WWW.NSULIU
0 . JIab T
30 posxenus. JlabopaTopHas 16.11.2023 | www.websib.r
pabora U
«CpaBHEHHE MTPOLIECCOB OPOKEHUS M nre.edur
U IBIXaHUSD) u—
ABpOOHBIC OPraHU3MBbI. DTaITbl http://school-
31 18.11.2023

SHEPreTUYeCcKoro ooMeHa

collection.edu.ru
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http://www.nsu.ru/
http://www.websib.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.nrc.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.nrc.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

DHeprust MEMOPaHHOTO TPaIUEHTA

www.informika.ru

32 nporonoB. Cunre3 AT®: pabora 21.11.2023 www.college.ru
nporoHHOM AT®-cuHTa3BI o www.biodan.narod.ru
33 Peakiiuu MaTpudHOTO CUHTE3a 23.11.2023 m‘m
i collection.edu.ru
5 http://school-
24 TpaHCKpHIIIHS — MaTPUYHBI collection.edu.ru
cunres PHK 25.11.2023 http://www.edu.ru/
www.festival.1september.r
u
35 Tpancnsus u e€ sTarnbl 28.11.2023 w
il collection.edu.ru
WWW.NSU.ru
36 Komuposanue amuHokuciior. Ponp WWW websib.r
pubocom B GrocuHTe3e Genka 30.11.2023 J
www.nrc.edu.r
u
37 Opranusanus TeHOMa Y 02.12.2023 http://school-
MPOKapUOTH DYKapUOT it collection.edu.ru
38 MornekynsipHble MeXaHU3MbI 05.12.203 http://school-
IKCIPECCUU I'EHOB Y DYKapHOT e collection.edu.ru
Bupycel — BHekIIeTouHbIE HOPMBI http://school-
39 YKU3HU U OOJTUTAaTHBIC TTapa3UThL. 05 07.12.2023 collection.edu.ru
IMpaktruueckas padbota «Co3nanue o http://www.edu.ru/
MOJIEJIN BUPYCa» www.festival.1september.r
u
BupycHbie 3a001eBaHuUs YeIOBEKa, http://school-
40 09.12.2023

JKUBOTHBIX, PACTCHUU

collection.edu.ru
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http://www.biodan.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.nrc.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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HanoTexHomaoruu B 0MOJIOTHI

WWWwW.nsu.ru

4l AMEIULIHE 12.12.2023 | \www.websib.ru
www.nrc.edu.ru
. http://school-
42 JKv3HEeHHBII MUK KIIETKU 14.12.2023 collection.edu.ru
. http://school-
43 Martpuunsiii cuntes JJHK 16.12.2023 | collection.edu.ru
X . JIab
24 : apg;l\gCOMm aboparopHast 05 http://school-
«3yyeHue XxpoMocoM Ha 19.12.2023 | collection.edu.u
TOTOBBIXMUKpOIIpEIapaTax»
http://school-
45 collection.edu.ru
JleneHnue KJIeTKu — MHUTO3 21.12.2023 T
www.festival.1september.r
u
Tunel kitetok. Kapunokunes u
46 nutokunel. JlabopatopHas pabota 0.5 w
«Ha6 o ienre MuTO3a B ' 93.12.9023 www.websib.r
KIICTKAaXKOHYHNKA Kopeunca . . g
nyKa (Ha www.nrc.edu.r
TOTOBBIX MUKpOIIpEIaparax)» u
47 Perynsnus )U3HEHHOTO IUKIIA http://school-
KJIETOK 23.12.2023 collection.edu.ru
http://school-
48 OpranusM Kak eJIMHOE 1IEJI0e 26.12.2023

collection.edu.ru
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Txanu pactenuid. JlaboparopHas

0.5

http://school-
collection.edu.ru

pabora «M3yueHue TkaHen 28.12.2023 http:/fwww.edu.ru/
pacreitiny www.festival.1september.r
u
TkaHu KUBOTHBIX U 4YEJIOBEKA. WWW.Nsu.ru
50 JIaboparopHas pabora «3yueHwue 0.5 09.01.2024 www.websib.r
TKaHEH >KMBOTHBIX) R u
www.nrc.edu.r
u
Opranbl. CuCTEMBI OPraHOB. _
51 JlaboparopHas padota «3yuenue 0.5 hitp://school-
11.01.2024 | collection.edu.ru
OPraHoOB I[BETKOBOI'O PACTCHHS»
WWW.Nsu.ru
52 Onopa Tena opraHu3MoB ;
13.01.2024 www.websib.ru
www.nrc.edu.ru
http://school-
53 JIBM>KEeHHE OPTaHU3MOB 16.01.2024 | coflection.edu.ru
http://school-
54 IIutanne opranu3mMoB 18.01.2024 | collection.edu.ru
http://school-
IIutanne MOo3BOHOYHBIX collection.edu.ru
55 ’KUBOTHEIX. [ TMILeBapUTEILHAS 20.01.2024 htto:/ /WW . dl; u/
cricTema Heopeka www.festival.lseptember.r
u
http://school-
56 JIpIxaHue OpraHu3MOB 23.01.2024 | collection.edu.ru
JIpIXaHHE ITO3BOHOYHBIX http://school-
57 25.01.2024

JKHUBOTHBIXH YCJIOBEKA

collection.edu.ru
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http://school-
collection.edu.ru

TpaHCHOPT BEIIECTB y OPraHU3MOB 27.01.2024 it www. edu U/
www.festival.1september.r
u
KpoBeHocHast cucteMa WWW.Nsu.ru
59 IMO3BOHOYHBIX KUBOTHBIX 30.01.2024 www.websib.ru
5 www.nrc.edu.ru
4eJ0BeKa
http://school-
60 Brinenenue y opranusMoB 01.02.2024 collection.edu.ru
61 3amnmTa y OpraHu3MoB
03.02.2024
http://school-
collection.edu.ru
62 NmMmyHHas cuctema denoBeka 06.02.2024 — q /
p://WWW.edu.ru
www.festival.1september.r
u
63 Pa3apaxxumocTs U peryssinus y http://school-
OpraHu3MOB 08.02.2024 | collection.edu.ru
I'ymopanbsHast perynsiius u www.informika.ru
64 SHJIOKPUHHAS CHCTEMa KUBOTHBIX U 10.02.2024 www.college.ru
YelloBeKa R www.biodan.narod.ru
http://school-
65 (DOpMBI PasMHOXCHUA OPTaHNU3MOB 13.02.2024 collection.edu.ru
http://school-
66 [TosmoBoe pa3zMHOXKEHHE 15.02.2024

collection.edu.ru
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67

http://school-
collection.edu.ru

Metios 17.02.2024 http://www.edu.ru/
www.festival.1september.r
u
l'amerorenes. OOpa3zoBanue u
Pa3BHUTHE MMOJIOBBIX KIIETOK. w
68 JlaGopaTtopHas paborta «3yueHue 05 20.02.2024 WWw.websib.r
CTPOEHHUS MOJIOBBIX KJICTOK Ha 4
TOTOBBIX MHKPOITIpENapaTax» www.nre.edu.r
u
69 WHauBuIyanbHOE Pa3BUTHE — httQ://S_ChOOI-
OpraHU3MOB — OHTOT'CHE3 e collection.edu.ru
20 3akJiajika OpraHoOB U TKaHEH 002,200 http://school-
M33apOBIIIEBBIX JTUCTKOB Ve collection.edu.ru
71 PocT u pa3BuTHE )KHUBOTHBIX. 0.5 http://school-
JlaGopaTtopHas paboTa «BrisiBeHUe 27.02.2024 | collection.edu.ru
MPU3HAKOB CXOJCTBA http://www.edu.ru/
3apOJIBIIICHITO3BOHOYHBIX www.festival.1september.ru
YKUBOTHBIX)
Pa3MHOKeHUe U pa3BUTHE WWW.NSULIU
79 pactenuil. JlaboparopHas pabota 05 20.02.2024 Wb.r
«CTpoeHne opraHoB pa3MHOKEHHUS T J
BBICIIIMX PACTEHUID) M.nrc.e dur
u
Hcropusi CTAaHOBIICHHS M Pa3BUTHUS http://school-
73 02.03.2024

TCHCTUKU KaK HAYKU

collection.edu.ru
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OCHOBHbBIC MTOHSATHS U CUMBOJIBI
reaetuku. JlaGoparopras pabora

0.5

http://school-
collection.edu.ru

«JIpo3oduira kak 00bEKT 05.03.2024 http://www.edu.ru/

TCHETHYCCKUX HUCCIICTOBAHMIT www.festival.1september.r
u

3aKOHOMEPHOCTH HACJIEIOBaHUS

MpU3HAKOB. MOHOTHOpHIHOE WWW.NSU.IU

75 cpenuBanye. Hpakrueckas 0.5 07.03.2024 | www.websib.r
pabota "H3yueHue pe3ynbTaToB ¥
MOHOTHOPUIHOTO CKPEIIMBAHUS Y M nre.edu.r
npo30d s ¥

76 [luTonornueckre OCHOBEI http://school-
MOHOTHOPUIHOTO CKpPEIIUBAHHUS 09.03.2024 | cojlection.edu.ru
A www.informika.ru

77 HAJTM3UPYIOIIEe CKPEIIMBaHHUE.

www.college.ru
HemnonHoe JOMHHUPOBAaHHUE 12.03.2024 3 g

www.biodan.narod.ru
JuruOpuaHOe CKpenIBaHue. http://school-

78 [MpakTrueckas padota «3ydeHue 05 14.03.2024 collection.edu.ru
pEe3yIBTATOB TUTHOPHIHOTO T http://www.edu.ru/
CKPETIUBAHUSA Y JPO30(D T www.festival.1september.r

u
WWW.NSU.ru
79 I{uTosorudyecKkue OCHOBBI W websib.r
JUTHOPUIHOTO CKpPEIIUBAHUS 16.03.2024 3 ' '
www.nrc.edu.r
u
CLeIIeHHOEe HacIeI0BaHNUE http://school-
80 19.03.2024

MIPU3HAKOB

collection.edu.ru
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XpoMOCOMHasi TeOpuUs

http://school-

81 ]
HACJEACTBEHHOCTH 21.03.2024 | (ollection.edu.ru

http://school-

82 Tenernia nona 02.04.2024 | co|lection.edu.ru

http://school-

83 r collection.edu.ru

€HOTHUII KaK LIEJIOCTHAs CUCTEMA 04.04.2024 it/ ww.edu.ru/
www.festival.lseptember.r
u
o WwWW.Nsu.ru

84 ['eneTnyecKkrii KOHTPOJIb PA3BUTHS WWW websib r

paCTCHU, )KHBOTHBIX U YCJIOBEKa 06.04.2024 U : '
www.nrc.edu.r
u

85 M3MeHYHnBOCTD MTPU3HAKOB. BHUIbI http://school-
U3MEHYMBOCTHA 09.04.2024 | (ollection.edu.ru

86 Mozudy http://school-

onudUKalMOHHAasT W3MEHUYUBOCTH 11.04.2024 ]
collection.edu.ru
BapuanuonHsli psag u
BapUaLlMOHHAs KPUBasl. htto://school
ntep://school-

87 JlaboparopHas pabora 0.5 collection.edu.ru
«HMccnenoBanne 3aKOHOMEPHOCTEH 13.04.2024 | http://www.edu.ru/
MOAU(PUKAITMOHHON U3MEHYUBOCTH. www . festival.1september.ru
[TocTpoeHue BapHaIlMOHHOTO psia
u
BapUALMOHHON KPUBOW»

88 I'eHoTnnuueckass N3MEHUYUBOCTD. http://school-
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Kom0OuHaTBHAass U3MEHYMBOCTD 16.04.2024 | collection.edu.ru
http://www.edu.ru/
www.festival.lseptember.ru

MyTarmoHHasi K3MEHYUBOCTb. Www.informika.ru

89 [IpakTrnueckas padora «MyTtaruu 05 18.04.2024 | www.college.ru
yapo30(duibl (Ha TOTOBBIX www.biodan.narod.ru
MUKPOIIpEnaparax)» ' ' '

http://school-
3aKOHOMEPHOCTH MYTAI[HOHHOT'O collection.edu.ru

90 nporecca. DIUTeHETHKA U 20.04.2024 o/ /WWV;/ . dl.J U/
SIIUTEHOMHKA ' L

[THTCHOMIK www.festival.1september.r
u

I'enernka venoBeka. [IpakTudeckas WWW.Nsu.ru

o1 pabota «CocTaBicHHE U aHAIH3 0.5 23.04.2024 www.websib.r
POIOCTIOBHOM» T u

www.nrc.edu.r
u
. http://school-

92 MeTtoabsl METUIIMTHCKOU T€HETUKH 25.04.2024 | collection.edu.ru

3HaueHHe MEIUIIMHCKON T€HETUKHU
http://school-

93 BIPEIOTBPAIICHUH U JICUCHUH 27.04.2024 | collection.eduru
TeHETUYECKUX 3a00JIeBaHUN e
4eJIoBEKA
OCHOBHBIE ITOHSTHS CEJIEKIUU. http://school-

94 JlaGopatopHnas pabora «/3yueHue 05 30.04.2024 collection.edu.ru

COPTOB KYJIbTYPHBIX PACTEHUH U
MOPOJ AOMAIIHUX KUBOTHBIX)»

http://www.edu.ru/

www.festival.1september.r
u
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MeTozas! CeeKIIMOHHON PaboTHI.

9% Jlaboparopnas pabora «13yuenue 0.5 http://school-
parophest p I 02.05.2024 | collection.edu.ru
METOJIOB CEJICKIIUN PACTCHUI
96 JIOCTH>KEeHUS CeJICKIIMH PACTCHUN U WWW.NSu.ru
KUBOTHBIX. [IpakTHueckas padora 04.05.2024 | www.websib.ru
«IIpuBHBKa pacTeHUI» www.nrc.edu.ru
C eHUE e
97 | enononanne renemccx hitp://school-
07.05.2024 | collection.edu.ru
pecypcoB
buortexHonorust kak Hayka . .
www.informika.ru
08 MOTpacIlb MPOU3BOJICTBA. 05 11.05.2024 | www.college.ru
[IpakTuueckas padora «3yuenue .
www.biodan.narod.ru
00BEKTOB OMOTEXHOIOT UM
http://school-
OcHOBHBIC HaNPABJICHUS collection.edu.ru
% CHHTETHYECKOH 14.05.2024 http://www.edu.ru/
onooruu www.festival.1september.r
u
100 XPOMOCOMHAas U TeHHAsI http://school-
P 16.05.2024 | (ollection.edu.ru
WHXKCHEPUS
WWW.NSsu.ru
101 Memuinackrne OMOTEXHOIOTHH ;
18.05.2024 www.websib.ru
www.nrc.edu.ru
Pesepsublit ypok. [loBTOpenue, WWW.Nsu.ru
102 ;
o606mveH1/1e, cHUCTEMaTH3aIus 21.05.2024 www.websib.r
3HAHUHI u
www.nrc.edu.r
u
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OBLIEE KOJIMYECTBO YACOB IIO0
[TPOT'PAMME

102

13.5

55




56

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJISI YYEHUKA
* buosnorusi. buonorundyeckue cucremsl u porecchl, 10 knace/ Tepemor A.B.,
ITerpocoBaP.A., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «MOL]
MHEMO3H1HA»
* buonorusi. buonmornueckue cucreMbl U nporecchl, 11 kmace/ Tepemos A.B.,
[TerpocoBaP.A., O01IecTBO C OTpaHUYEHHON OTBETCTBEHHOCTRIO « O]
MHEMO3WHA»

METOAUYECKHUE MATEPUAJIbI JJId YUUTEJSA
http://school-collection.edu.ru
http://www.edu.ru/
www.college.ru

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETUUMHTEPHET
www.biodan.narod.ru
WWW.NSu.ru www.websib.ru
www.nrc.edu.ru
www.floranimal.ru
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