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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenonaBaHusi yuyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CorimacHo mnonoxenusMm OPI'OC COO mnpodunbHbIe
yueOHbIE TPEIMETHI, U3yuyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBJISIOTCS CHOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01MM, cpeHUM NMpodecCHuOHATBHBIM U BhICIIUM 0Opa3oBaHueM. B To xe Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIICHHE O0PA30BATENbHBIX, BOCIHMTATEIBHBIX W Pa3BUBAIOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM O0JIaCTM HAy4YHOTO 3HAHUs, CBS3aHHOrO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpejenser o0s3aTenbHoe (MHBApUAHTHOE) IPEIMETHOE COJIEpIKAHUE, €ro
CTPYKTYPUPOBaHHME IO pas3AellaM M TeMaM, paclpeneleHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpoiiecca,
BO3pPacCTHBIX OcoOeHHocTel oOywatomuxcs. B mporpamme 1o Ouosoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTHYECKOTO MBIIUICHHS, MPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XKHU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro IMpeaMera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM U NPEIMETHBIM pe3ylbTaTaM OOy4eHHs U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
OOy4YaromMxcs MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEeIHEro 001ero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha



pacuipenue u yriayOJieHue 3HaHWM 00yJaromuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIDHOM M KJIETOYHOW OMOJOTMH, SMOPHOJIOTUM M OHOJOTUU Pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne ydeOHOro mpeamera «buomorus» Ha yrIIyOJIGHHOM YpPOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouojornyeckoro  oOpa3oBaHMsI B  By3aX W OpraHU3alMsIX  CPEIHETO
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONYYarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHUE CBEICHHS MPUKIIAIHOTO U TIOUCKOBOT'O
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrtpykTypa mporpamMmbl 1o ydeOHOMY mnpenmery "buomorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AIINK, YBOJIOINH OPraHUYECKOro MUpa Ha 3emJie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTHH, AKTYaIM3UPYIOTCS 3HAHMUS OOYy4YaloIIUXCs MO OOTaHMKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  nOpu3BaH  00ECHEYUTh  OCBOCHHE
00y4aroMIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWH, MHOTO00pa3WMM W OCOOCHHOCTAX KIIETKH, OpraHW3Ma, TIOMYJISITUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTMH, TIPUKIAAHBIX aclleKTaX OMOJIOrUYecKuX 3HaHUMU. [[ms
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKAHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JIacTh OWOJIOTHH, BKIJIAIOM OTEYECTBEHHBIX M 3apyOe HBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHM3allMM JKUBBIX CHCTEM pa3HOrO paHra M NOpUoOpeTeHHe YMEHUM
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JeATETbHOCTH, CBSI3aHHOM € OWONOrHeW, WIM K BbIOOpY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTkeHue 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
[PABWIAX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYaIOIIMXCA C METOJAMM IIO3HAHUS >KUBOW MPUPOJIBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHWOJOrMM, HMOPHUOIOTUM W OWOJOTUM PA3BUTHS, TE€HETUKH W
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
JKOJIOTMM);  METOAaMH  CaMOCTOSITEIbHOIO  INPOBENEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKON TEPMUHOJIOTMEN U CUMBOJIMKOM; YCTaHaBIMBATh CBA3b MEXIY
pa3BUTHEM OHOJOTMM M  COIHAIbHO-’KOHOMHUYECKHUMU M  HIKOJIOTHYECKUMU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IOCIEICTBHUS CBOEU AESATEIBHOCTH IO
OTHOIIEHUIO K OKPYKAIOIIEH TPUPOAHOU cCpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOA€H; OOOCHOBBIBATH M COONIOAATh  MEpbI
npodunakTuku MHGEKIIMOHHBIX 3a0071€eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TNPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUSAMH B OHOJOTMH, PEUIAEMBIMU €10 MpoOJeMaMU, METOJO0JIOTHEN
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, MIPOBEICHUS HKCIIEPUMEHTAJIbHBIX
UCCIIEZIOBAHUMN, peUICHHUs] OMOJOTHYECKUX 3a]a4, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE Y 00y4arouuxcsl IEHHOCTHOTO OTHOIIEHUS K *KUBON MPUPOJIE B
IEJIOM U K OTJENbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEl KyJIbTypbl TIOBEIEHUS B TPUPOIE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4yalolUMHCS  KOMIETEHTHOCTM B palMOHAJIbLHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, 9KOCHCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATETbHOCTH B YPE3BBIYAMHBIX CHUTYaIUSX
OPUPOJHOTO W TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCHOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOpHH, CIIOCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErHOHA.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot10op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OUOIOTUU
OCYUIIECTBIISIETCS ¢ YYETOM CHEHU(UKH €ro COAEp)KaHHWs M HAIpaBIECHHOCTH Ha
NpoAOJKEHHUE OMOJIOrMYecKOro o0pa3oBaHWs B OpraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIOBUEM MIPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABIJISIETCSI TIPOBEJICHNE JTa0OpPAaTOPHBIX M NpakTUueckux paboT. Taxxke yuactue
00y4YaromMXcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUaTbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHasi OUoN0rUs — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
QOyHIaMEHTalbHbIEC, NPUKIAJHbIE M TIIOUCKOBBIE HAyYHbIE HCCIEIOBAaHHUS B
OMOJIOTHH.

3naueHue Ouonoruu B (GOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kaptuHbl mupa. Ilpodeccun, cBsizaHHble ¢ Ouosorueil. 3HaueHUE OUOIOTUHM B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapus,
VY. I'apen, I'. Mennens, B. . Bepuaackuu, U. 11. I1aBnos, 1. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsI3b OMOJIOTMU C JPYrUMHM Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBble cucTemMbl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOWCTBA IKHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoneHoTuueckuii), Ouocdepusuiii. Ilpomeccel, npoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOro. JKW3HB Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromniue ;kMBbl€ CUCTEMbI HA PA3HBIX YPOBHIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATHU3ALIMs, MeTaaHanu3. [IoHsATHE 0 3aBUCHMOI 1
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. Hynesas runore3a. [loHsaTre BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTartoB. [IpUuYMHBI HUCKaXKEHUS pE3yNbTAaTOB JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl U cxembl: «OCHOBHbIE NpPHU3HAKK >KU3HWY», «buonmorunueckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  sabopatopHoe  obOopymoBaHHE  JUII  MPOBEIACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KiieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJEKYJISIPHOM ©  KJICTOYHOM  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Korgoxanvuas mukpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBI MHUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, snekTpodope3, audpdepeHIrAIbHOE UHEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- W YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisainui. MuHepaibHble BEIIeCTBA KIETKH, WX OMoJIorMueckas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BemecTBa KIETKU. buonorndeckue mnomumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUUYHAsS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudukamms — Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmit 1wuIaH CcTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. ['mppopunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanus 1unuios.
Tpurnunepuasl, (ochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [lpunnun kommuiementapHoctu. IlpaBuino Yapradda. CrpykTypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonornyeckue pynknuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizsu B mosekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kinerke. [pyeue muykneozuompughocgpamor (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykrypHas Ouonorus: OMOXUMHUYECKHE U OMo(dU3NYEeCKUue UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. Ilonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenne XMMHYECKMX JJIIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuuel u cxemsl: «llepuoanueckass TabnuIa XUMHYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XUMHUYECKasl TIOCYIa ¥ 000PYTI0BaHHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  paGora  «lccrmenoBaHMe ~— HYKIEUHOBBIX  KHCIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JdyKapuoTHyeckas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHure npokapuoTHIecKou kieTku. Kierounas cTeHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenue u (yHKIITMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTuBHbIA TpaHcnopT). Ilomynmponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHJOILMTO3: MUHOLUUTO3, (aronuto3. Dk3o1uto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

[Hutormazma. [uto3omas. I{utockener. [[Bmxenue nuromiazMbl. OpraHoubl
kieTku. OpHoMeMOpaHHbIE OpPraHOWAbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(OIIC), anmapat T'onblku, IU30COMBI, UX cTpoeHue U GyHKUUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢pyHkuus amnmaparta ['onbmku. Moougurkayus denxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eTOK. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne U GyHKIIMM MHUTOXOHApUN u Tuiactun. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kiaetku CtpoeHue v (pyHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Anepubiit 0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. J[unamuka s0epHOU 006010uKU 6 Mmumose. AHoephbiil
MpPaucnopm.

Knerounsie Bkmtouenus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHWe  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHass paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccrnenoBaHue miIa3Moiin3a MU JIETUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpalleHie JHEPTUU B KJIETKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporieccax. DepMEeHTATUBHBIA XapakTep pPeakluid KIECTOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaIM3aToOpoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CBeroBas u TemHoBasi pa3pl. Domoovixarnue, Cs., Cs. u CAM-munuor
¢domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMHUE OaKTEepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Ortansl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHue, UK KIETOYHOE JIbIXaHue. Poiib MUTOXOHAPUY B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopuwnupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeEHa BelleCTB nepes aHa3pOOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTUIECKUl 0OMeH», «brnocuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpPYIOBAaHHME JJIsI NPHUTrOTOBJIECHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  padora «M3yueHHME  KaTaIUTUYECKOW  AaKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JlabopaTtopHass pabora «M3ydeHue (EpMEHTATUBHOI'O paCIHICIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopnass padora «CpaBHeHHe 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a.

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunres3a. [IpuHUIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOIO cUHTe3a. Peanu3anus HacieacTBeHHOW MHpopMauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ sranbl. Yuactue TpancnopTHeix PHK B Onocunrese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npeocmasienusi o cmpoenuu ceog. OpraHuszalys reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynsapuvle mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros. JKusHeHHbili YUKl
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pactenuil. CIINJ], COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpel 1 cxembl: «buocuHTe3 Oenkay, «I'eHeTHUECKUH KO», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpOIecCOB, MPOTEKAMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUIEIBHOCTb.
Mexanusm pernukauuu JIHK. Xpomocombl. CTpoeHnue xpomocoM. Temomepsl u

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoM. ['omonorumunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CraguM MUTO3a U NPOUCXOIAIINE B HUX

npoueccsl. Tunel Muto3a. KaproknHe3 u 1UMTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO34.

Perynsmusa muToTHYecKoro Iukia kKieTku. [IporpaMmupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u eubenu kiemox. «lL{ugposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKW3HEHHBIN MUK KIEeTKH», «Muros», «CtpocHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOMpenaparsl: «MHUTO3 B KIIeTKax
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOGHHUS U JKU3HENEATEIbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrUe€ MPOTUCTHI. KOTOHMAIbHBIE OPTAHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3dMa. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. Opranu3M Kak €IMHOeE 11enoe. ['oMeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GyHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEeHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbel H
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenHuid. CkeneTbl OJHOKIJIETOUYHBIX H
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
TUIIBI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUU. J[BMIKEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEIIOBEKA:
MbIlIeyHas cucteMa. Pedrekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[lutanme opranusmoB. Iloryomenne BOABI, YIVIEKMCIOrO Tra3a |
MUHEPAIBbHBIX BEIIECTB pacTeHUsMU. lIuranme kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJICTOYHOE MuIlIeBapeHue. [IuTtaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHUSA JIETKMX II03BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BELIECTB Yy OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTECHUU.
TpaHcnopT BemecTB y KHUBOTHbIX. KpoBeHOCHas cucrtemMa U €€ OpraHbl.
KpoBeHocHast cucTreMa TMO3BOHOYHBIX JKHUBOTHBIX H  uenoBeka. Ceple,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Beinenenue y
KUBOTHBIX. CoKparuTenbHble Bakyonu. Opranbel BblacneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHHU3MbI PaOOTHl OPraHOB BBIJCIICHMUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue u (QyHKIMOHUPOBAHUE
Hedpona. OOpa3oBaHrE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UHUCThl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX paCTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHUYECKOW 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPAJIbHBIA UMMYHUTET. Bpoka€HHBIH M NpUOOpETEHHBIN crneunuuecKkuit
UMMYHUTET. Teopus KiIOoHaJbHO-cenekTuBHOro ummynurera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxumocte u perymsiuus y  opraHusmoB. Paznmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumocTs ©  perynsuus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexropHas nyra. bezycioBHbie U ycI0BHBIE pedIeKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuit», «KopHeBbie cucteMbl», «CTpoeHHE CTEOIIsI,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BpraenurenbHas cucteMa», «OHIOKpPUHHAsA cucrtema», «CTpOoeHHe MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOoBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUIpPBDY,
«CTtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HO0KIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema rymku», «HepBHas  cucrema
npecMbikaronuxcs»,  «HepBras  cucrema  nTun», «HepBHag — cucrema
MIIeKoNUTarouux», «HepBHas cucrema yenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE IJIs1 IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TkaHel pacTEHUII».

JlaGoparopHasi padora «3ydueHue TKaHeH JKMBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosnoe (BKJIOuYas BEreTaTUBHOE) U
nojioBoe. Buaer  Oecmoiioro  pa3MHOXEHUsS: IMOYKOBAHUE,  CIIOPYJISAIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bronornueckuii cMbICi
M€i03a W TOJOBOro mporecca. Melo3 W €ro MecTo B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 0Ona u3 2naeuvix npoodiem dMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (HAa mpuMepe Jarymku). JpoGmenwe. Tumbl  apoOseHus.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BJIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojbllia (dMOpHOHANbHAS WHIYKIIUSA).
3aknagka TUIAaHA CTPOCHHS KUBOTHOTO Kak pe3yibTaT HEpPaAPXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BinusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanbHBIM Tepuop. [lpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHoOOrMdyeckoe 3HaYE€HHUE MPSMOro M HENPSIMOro



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJSIUU POCTA )KUBOTHBIX U YyenoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuidl. OIUIOAOTBOPEHHE U PAa3BUTHE PACTUTEIbHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Turbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJbI», «Pa3MHOXKEHUE SBIJIEHBI»,
«Pa3MHOXeHHE THAPBIY, «Melo3y, «XpoMocoMbl», «l'ameroreHes», «CtpoeHue
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HEIpsIMOe pas3BuTHE», «Pa3BUTHEe MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NaropOTHUKA, «KU3HEHHBIN [IUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue CTpoEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BbisBIEHUME TNPU3HAKOB CXOJICTBA 3apObIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbiiora, H. 1. BaBuioBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWHAHTHBIA M PELIECCUBHBIN
NPHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUS, TUOPUJIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METO/Bl  TCHETHKU: THOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BaswiioB, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETHUUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
€AMHO00pa3usl rTHOPUIOB MEepBOro nokoneHus. [IpaBuno nomuuupoBanus. Bropoii
3aKOH Menzaens — 3aKOH pacUICIUIeHUsl IpU3HaKkoB. Llurtosornueckne OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

Ananusupymouiee ckpemuBanue. [[poMexxyTouHbI XapaKTep HACJIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUA  MPU3HAKOB. [{uronorudyeckue  OCHOBBI  JAUTUOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. PabGotel T. Moprana. CuermieHHoe
HACJIEIOBAHME T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAY TIeHaMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIM MEXAHU3M OIpEAENeHus mona. AyToCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIM aenu3M. B3anMonencTBue HeEauIeNbHbIX TI'E€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJICUCTBUSL «XO35IUH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJIA U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl 1 cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl MeHaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun denoseka», «Kapuorun npozoduib»y, «Kapuorunm nTHIBDY,
«MHOXECTBEHHBIN ajuIeNn3M», «B3auMoaeicTBUE TEHOB.

OO6opynoBanue: MojAeNb I JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS TPU3HAKOB, MOJECIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpemnapar: «Jpo3odumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «l/3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HopMUpoBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (GOpMUpPOBAHUU
MoIU(PUKAIMOHHON M3MeHunBOCcTH. HopMa peakiuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3AMEHYUBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYUBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 W TOJIOBOM TMpOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCThb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHJIYUUMpPOBAaHHbIE MyTalUW. SnepHble WU
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BIMUSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoliecca. 3aKOH T'OMOJIOTMYECKHX PSAOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBunoB). BHesinepHass M3MEHUMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuupt u  cxembl: «Buugbl  u3meHunBocTH», «MoaudukamoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHHIA,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnueckas padora «Mytaimuu y 1Apo3oduiabl  (HA TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuorun denoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAHUA T€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00iieBaHUs YelloBeKa. | eHHbIE U XpOMOCOMHBIEC
0oJe3HM 4YeNnoBeKa. bOJNIe3HW C HACIEICTBEHHOW MPENpacCIONOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T'€HETUKU B MPEIOTBPALICHUH U JICUEHUH T€HETHYECKHUX
3a0oneBaHui uyenoBeka. MeanKO-TeHeTUYecKoe KOHCYJbTHpoBaHue. CTBOJOBbBIE
kJIeTku. [ToHATHE «TE€HEeTHYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢akToOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKAa K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTHueckas padora «CoCTaBICHHE U aHAIN3 POJTOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CEIeKUUs. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHUU U IOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HacueACcTBeHHOM wu3meHunBocth H. WM. BaBunoBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrtarnsl KOMOMHAIIMOHHON CeJICKIIUU. UcneiTanue
npou3BoauTesaed 1o moToMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoInbio aHanmmza J{HK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PaananoHHBIN M XUMUYECKAN MYyTareHe3 Kak UICTOYHUK MYTallMi y KyJIbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momy4yeHus: HCXoIHOTO MaTepualia Jisl CeNIeKIIH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOe  cKpeniuBaHue, WM uMHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U M3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUHN U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. J/3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YAVYUEeHUs CYUeCmeyiomux U co30aHusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuibl ¥ cxembl: «[eHTpbl TPOUCXOKIECHUS U MHOT000Pa3us KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JiabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHONOTUsA: XJIeOOMeUeHrne, TMONIYyYEeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnx)eHnepus. MeTosbl KyJbTYphl KJIETOK W TKaHEW pacTEeHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuauzanuss ¥ COMATHYECKUU
smOpuoreHe3. Vcnonap30BaHWE TaIuIOMIOB B CEIEKIMU pacTeHui. [lomyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SMIEKIIETOK U KJIIOHUPOBAHHUE XMUBOTHBIX. METO/A TPAHCIUIAHTALMU SIAEP KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrKeHusT UM TMEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOolIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalIu3 MpoTeoMa
YeJloBeKa JJIsI OLIEHKM COCTOSHMSI €ro 3J0poBbs. Mcronb30BaHUWE CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMpHHTHHra U ckaddonaunra
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULIHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEIbI0 O0eCreueHus] KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00seBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel 1 cxembl: «crnonb30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydeHne o0BbEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHre MOTOYHOKHUCIBIX TPOAYKTOB).

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUN B
Onosorum

OBomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHHSA
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHUSI OpPraHU3MOB, HACJEICTBEHHas HW3MEHYMBOCTb, Ooppba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrernueckoir Tteopuu sBomtonuu (CTI). HelTpanbHas
teopus HBomtonuud. CoBpeMeHHass DBOJIOIMOHHAS  OWoNOorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, O. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansrayzen, x. Xonugein, /. K.
benses.

Tabmuupl u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [dapBuny)», «Cxema COOTHOUIEHHS [BWXKYIIUX CHJ DBOJIOLUAN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETUYECKOro pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHUOHHOE SBJIEHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE M3MEHEHMsI 4YacTOT ajuieJed B monmymauusax. Oddext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnooopazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpaduueckas (MpoOCTpaHCTBEHHAs1), OMoJioruueckast (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HampaBisomuii  Qaktop sBomonuUd. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBArOIIMil
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
NOBECHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT  MUKPOIBOJIOLUU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnt y opraHu3MoB: MOpQOIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
PUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u crpykrypa. BumgooOpasoBaHue kak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeTbHOCTh YBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s5ieB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTA K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJSlHUi ceBaHCKOU (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoi», «llomynsiinOHHbIE BOJHBI YHCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MaaycTprabHbll MenaHu3M», «KuBble uckomnaemelie», «II0OKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexaaromas OKpacka KUBOTHBIX»,
«®uznonornueckue ananranuuy», «lIpucrnocobieHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Bunbl-nBorHUKH», «CTpyKTypa BUAA B
npupojie», «Crnocodsl BugooOpazoBaHus», «leorpaduyeckoe BUI000pa3oBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI U
3Bepell ¢ MpUMepaMHu pPa3IMYHBIX MPUCTIOCOOJEHUM, dYyueraa NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJI).

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHE BHAOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonpl W3ydeHHS Makpo3BOJMOLMH. [lameoHTONOrMyeckue MeTo[bl
u3ydeHus: sBomouuu. IlepexogHeie @QopMbl M (UIOrEeHETHYECKUE  PSJIbI
OpraHHU3MOB.

buoreorpaguueckue Meronasl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiu. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUEe METObl H3YyUYEHUS
ABONIOLMH. ['€HeTHYeckue MEXaHU3Mbl HBOJIOLMM OHTOT€HE3a M MOSBJICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOIMYHBIE  OPraHbI
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKMe  METOJbl  M3Yy4YEHUS  HBOJIIOLUU.
I'omonornynsie reHbl. COBpPEMEHHBIE METO/bI MOCTPOCHMS (PUIOr€HEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [IpuHyun cmenvl yHKyull.
HeoOpatumocTs 3Bomonnu. AnantuBHas pajguaius. HepaBHOMepHOCTh TEMITOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mrosep, J. ['ekkenb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKU psl Jomagu», «APXEonTEepUKCe,
«3Bepo3yObie  smiepel»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaauu 5SMOpPUOHAIBHOTO PAa3BUTUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OO0opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:xkaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmusi. [loHay4dHble NPEICTAaBICHUS O 3aPOKACHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne skM3HU U aCTPOOUOJIOT USI.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reosmormyeckasi) HSBOJIONUSA. XHUMHYECKas HdBOIIONUA. AOHUOTEHHBIM CHHTE3
opraHnyeckux Beniects u3 Heoprannmdeckux. Ombir C. Mwumiepa u I'. Opm.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, Tunore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, reHeTUYeCKasi TUIoTe3a
I'. Ménmnepa. Pubosumbr (T. Uek) m rumoreza «vmupa PHK» VY. T'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawpl €€ wu3ydeHus. lckomaemble OpraHUYecKHe
octatkd. ['eoxpononmoruss u e€ wMeroapl. OTHOcUTENbHasE U aOCOMIOTHAS
reoXpOoHOJIOrUs. I'e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
MEPBBIX KIIETOK. DBOJIOIMS MeTadoin3Ma. BO3HHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsel. [IpokaproTsl 1 3yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CuMOUOreHe3). DBONIOMOHHOE POUCXOXKIEHUE
BUpYcOB. IIpoucxoXaeHue MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATallbl 3BOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacreHui. Bpixox pacrenud Ha cymy. [losiBiieHHWE CIIOPOBBIX pAacTEHUU W
3aBoeBaHue umu cymu. CemenHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XxOp/oBbIE KUBOTHBIE. JKM3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii m pentwinil. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HM Ha 3emie MO 3paM U MEepUodaM: apxel, MpPOTEpO30i,
najeo3o, Me3030M, KaiiHo30i. OOmias  XapakTepucThKa Kiumara |
reOJIOTMYECKUX TporeccoB. llosBleHHE M pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUsI — 3KOJOTMYECKHE KpU3HChl Ipouuioro. IIpuunssl u
CIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIIITBI OPTraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mumpe! 1 cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. IlacTepa mo
W3YYEHUIO CaMO3apOoKIeHUs KXu3HW», «Cxema ombita C. Mwmmepa, I'. IOpn»,
«JTampl  HEOPraHWYECKOW  3BOMOUUM»,  «[ €OXpOHOJIOrMYECKass  LIKaJIay,
«HauanpHble dTaIbl OpraHuyecKoi IBOMIOIUNY, «CxeMa 00pa3oBaHMs IYKapUOT
nyTéM cuMmOuoreHneza», «Cucrema >XUBOM mpuponab», «CTpoeHue BHUpYycCay,
«Apomop(o3sl  pacteHuid», «PuHHOMUTB), «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHun», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «Apomophossl KUBOTHBIXY», «lIpocreimuey, «KuIeuHOTOTIOCTHBIEY,
«IInockue YEPBUY, «Y1eHUCTOHOTHEY, «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKON 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTue )XKU3HU B
KalHO30MCKOU 3pe», «COBPEMEHHAs] CUCTEMA OPTAHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHMYeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Mumnepa—tOpu 1o u3y4eHno abMOTeHHOTO CUHTE3a OPraHUYEeCKUX COCTMHECHUN B
nepBUYHON aTMOchepe».

JlabopaTtopHas pabora «/3yueHue M ONHCAHHWE MCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponosoruu. MeToibl aHTPOTOJIOT U H.

CraHoBieHUE TIPEACTABICHUN O TMPOUCXOXKICHUM 4elloBeKa. Penurnosnbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € KUBOTHBIMH:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, bH3M0JIOT0-OMOXUMHYECKHUE,
noBegeHYeckue. OTIn4us 4elloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CHCTEMBI.

JBrxyiue cuibl (PakTopbl) aHTPOIIOreHe3a: OUOJIOrMYEeCKUe, COIMAIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CTaguu aHTpororeHeza. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  —  0o0mMM  MIpesok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJ JIIOJEH XOJIOJHOTO KimMaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpeneramMu Adpukwu.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTalMoHHBIN Tporiecc U noaumopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHAatne o pace. bompline pacel: €BpONEOUHAs
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKaHckas). Bpems M MmyTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  denmoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuMiuinHapHble  MeToabl B (pusuueckoil  (OMOIOTHUECKOM)
AHTPOMOJIOTMM.  DBOJIOLUMOHHAS  AHTPOIOJOTHS U IAJECOaHTPOMOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAEHOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHncTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cXemMbl: «MeTOoIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIINE CUIIBI aHTPOIIOTEHE3a», «IBOJIIOIIMOHHOE
IpPEBO  4YelOBEKay», <«ABcTpajnonuTek», «YemnoBek ymenslil», «YenoBek
MPAMOXOIAIMNINY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLNU YETOBEKa», «Packl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEAMETOB MaTepUaIbHOM
KYJIbTYpbl TIPEAKOB  4ENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YeJgoBEeKa W uepena IIUMIIaH3e, MOJIeb KHUCTH 4YelOoBeKa W KHUCTH
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTtopHass pabGora «/3ydyeHne OCOOCHHOCTEH CTPOEHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. Jxojioruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3xonoruu. IloneBble HabOmO/eHUA. DKCHEPUMEHTHI B DKOJOTHH:
OpUpOAHbIE UM JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YeloBedecTBa ¢ npuponoil. dopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumel 1 cxembl: «Pa3gensl skomorumy», «MeToabl skonoruny», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBus. Knaccudukarus
AKOJIOTHYECKUX (DAaKTOpPOB: aOHOTHYECKHE, OMOTUYECKUE, aHTpONOreHHbie. O01mme
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHMYECKHUE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHus3Mbl. [loMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
nojep:kanuio BogHoro Oananca. Knaccudukanms pacTeHUl MO OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YILIHAs, MOYBEHHAS,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue putmbl. BHemHue um BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THAPOOHUOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornyeckue  dakropel.  Bugbl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJIeOHnuecTBO). Herpopuueckue
B3aumojiericTBus  (Tommueckue,  Qopudeckue, (paOpuyeckue).  3HaUeHHE
OMOTHYECKMX B3aUMOJCHCTBUI Ml CYILIECTBOBAaHMS OpPraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabmuuel 1 cxembl: «Oxonoruueckue (akTope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTEMA MIUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repdapuu CBETONHOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOINIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUs], repOapuu U KOJUIEKIIMH TETUTONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesa MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K rurpopuraMm, kcepoduram, Me3opuram, KOMHATHBIE
pacTeHMs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeaax,
repbapuv W KOJUIGKIIMM PACTEHUM U SKUBOTHBIX, OOJIAJAIONIUX YepTamH
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHU KU3HHU, repbapuu u
KOJUIEKIIMM PACTEHUW U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POpPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

JlabopatopHass pabora «BblsBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosnornyeckas cucreMma. Poiib HEOJHOPOMHOCTH Cpelibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOruU BUIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasi W II0JOBasg CTPYKTYpa, pOXKIAAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKoJoruyeckasi CTpykrypa nomnyiasiuud. OUueHKa YUCIEHHOCTU MOITYJISLHH.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUu BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKkonoruyeckol Huiie Buaa. MectooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jk.JM. XarumHcona. Pasmepsl skonornueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M HX JKU3HECHHBIC
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTM TMOBEAEHUS W MUrpalMi >KUBOTHBIX. buomorndeckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiet ¥ cxembl: «OKOJIOTHYECKUE XAPAKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyisiuun», «CKOpPOCTh  3aCEleHUs TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

OO6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopuas  paGora  «llpucmocobneHuss ceMsH pacTeHHH K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema Kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelnu  dKocucTeMbl. buomacca uw  mpomykuws.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpouxu. Dryxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM M HX IMPUYUHBL. AHTPOINOIE€HHbIE BO3JICHCTBUA Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE AKOCUCTEMBI. Arpo3kocucTtema. ArporeHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
X035CTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
sKkocuctemMax. Ponb kackaonozo sgghexma u 8uU008-30UpPUKAMoOpos (Kirouesvlx
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, IMOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B8030€UCEUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OumomeHo3a»,  «DKocucTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPYNIbl OPraHU3MOB B 3KocHucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«IKoJorrvecKas mupaMujia OMoMacchly, «IKOJOTHUECKas Mupamujia dHEPrun»,
«O0pa3oBanue 6onotay, «IlepBuunas cykueccus», «BoccTraHoBieHue jieca mocie
nokapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BemecTB M MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Yyydelia NTHUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBapUYyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHas pabGora «/3yueHune pazHOOOpa3us MEITKUX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/0JIbHBIN WX MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «DKCKypcUs B arpodKocUCTeMy (Ha TMoje WIW B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. XKuboe
BelecTBO Ouocdeprl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyIriecTBOBaHusl Ouocdepbl. OcobeHHOCTH Guochepsl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanbHOCTh Omocdeprl. Ilonarme o Omome. OCHOBHBIC OHOMBI CYIIIH:
TYH/pa, XBOUHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITHaa 1
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoaa B HOPHUPOILH,
«KpyroBopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Kiumarnueckue
nosica 3eminy», «Tynapay», «Taiira», «CMmemanubiid jiecy», «IIIUpoOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYMHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPONIOT€HHOE BO3/ICHICTBUE HA PACTUTEIbHBIA M KUBOTHBIA Mup. OXxpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuueckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PanmonanbHOE  NMpPUPONONOJIB30BAaHUE W COXpaHEHHWE  OHMOJIOTMYECKOIo
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3zButne METO/IOB MOHUTOPUHIA pa3BUTHUSI OMNACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle uccredo8aHus nepexooa K pecypcocoepezaroujei u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl



9Kopeaburumayuu Kocucmem U cnocoboos 60pvOLl ¢ OUONOBDPENHCOCHUMU.
Pexoncmpykyus mopckux u HazemHwlx IKOCUCTIEM.

JdemoHcTpanuu

Tabmuupl u  cxeMmbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHseMble IPUPOIHbIE TEPPUTOPUM», «MOIETN YIIPABIIEMOI0 MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PEe3yIbTaTOB OCBOSHHUS MPOrPAMMBI IO OUOJIOTUH
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
rPaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENENCHUIO, Haluyue Mmomusayuy K OOydeHHI0  OHOJIOruy,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUH JUYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HCTOPUUECKUX TPATUIUN pPA3BUTHUA OUOJIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI 0 OMOJIOTUU JTOCTHTAOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, MNATPUOTH3MA U
YBQKECHUS K 3aKOHY W IPABOIOPSAAKY, YEIOBEKY TpyAa U CTApLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickon Penepanuu, Npupoie U
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS Yy4yeOHoro mpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YJArOIINXCS PYKOBOACTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[EHHOCTSIM POCCHMCKOro O0OIIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
OMbITA W OMbITA JAEATEIBHOCTU B IMPOILECCE peAM3allUid OCHOBHBIX HANpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KEHUE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IMPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIHMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOILIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOJTHOMY HACJIEIHUIO U MaMSITHUKAM NPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujerHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POAUTEINSIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas I3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnutaHusi, GOpMHUPOBAHHMS KYJIbTYPbl 30POBbSI H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAHWE UEHHOCTU TMPaBWI WHAUBUAYAIBHOIO M  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TOCIEJICTBUN M HEMPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

UHTEpEC K paznuHbiM cepam nmpodeccuoHanbHON AEATEILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH I€1eCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS JKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUSI TOCTYNKOB W OIEHKHM WX BO3MOXHBIX TMOCIEACTBUMA IS
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
IPUPOIOIIONIB30BaHNEM  (COONIIOICHNE  TPaBWJI  TIOBENCHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa NesTebHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOUN JNEATEIIbHOCTH SKOJIOTMUECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAJore
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOEI'0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KaK CpEACTBa
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NoOHUMaHue crenudukd OHOJOTMM KakK HayKH, OCO3HaHMs €€ poJiu B
(GbopMUpPOBaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAloIIeM MHpEe KaKk O €IMHCTBE MPUPOIbI, YeIOBEKa U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MNpodsieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTMU JJII COBPEMEHHOW IMBHJIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 II100ATBHBIX YKOJIOTMUECKUX MPOoOIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIHHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
MOBBIIIEHUA OOIIE KyJNbTYphbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHOW TPaMOTHOCTH oOydarontuxcs, Gpopmupyemon
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajiu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAY4YHBIX (PAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LIEHHOCTHM HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMU MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUSI yueOHOro mpeaMera «buoiorusy
BKJIIOYAIOT: 3Ha4YuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUPA H CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccieloBaHrue,  HaONIoJleHne,  HU3MEpPEHHe,  HOKCIEPUMEHT U JpYrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeHcTBUsS (TIO3HABaTElIbHBIE, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUITMHAPHbIE,

MHUpPOBO33pEHYECKHE 3HAaHWA W YHUBEpcajdbHble yueOHbIE JEWCTBUA B
NIO3HABATEIBHOM U COLIMATIBbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obpasoBaHust y oOyuwatomierocss OyayT cOpMHpPOBaHbBl IO3HABATEJIbHbIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NEICTBUA, PETyISTUBHbIE YHHUBEpCAIbHbIE Y4e€OHbIE JEMCTBUS, COBMECTHas
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHUKA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHayM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIIUN, 0000IICHHS ), PAaCKPBIBATH CMBICTT
OMOJOTMYECKUX MOHATUM (BBIIEIATH UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITENLHOCTH C IIOCTABJIEHHBIMU LENISIMU;

UCIIOJIb30BaTh OMOJOTMYECKHE MOHATHUSA sl OObsICHEHUS (DAKTOB U SIBJICHUU
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHbIE, JENYKTUBHBIE, IO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMS. B PacCMaTPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTBa  AJA  TpeNCTaBlIEHUs
CYLIECTBEHHBIX CBSI3€M M OTHOLICHMH B HM3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/I0B PEUICHUS IPAKTUYECKUX 3a/]1a4, [IPUMEH CHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

dbopMUpOBaATh HAYYHBIN THUI MBIIUICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ PpELICHUs, HAaXOAUTh APTYMEHTHI IJis J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUs 3aJa4d  PE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OILIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocobus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoBaTh 3aMpOChl U MPUMEHSATh PA3TUYHbIE METOJbI MPU TIOUCKE H
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HMHQPOpMalME: MPUMEHATh XHUMHYECKUe, (QU3NYECKHEe U
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMon
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(QJIMKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JOTMYHO H3JIaraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOJICHCTBUS MIPU PEIICHNU Y4eOHOMU 3a/1auu;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHMS Ui BBISBICHUS MpoOJIeM M HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEANIOUYTSHHUIM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHUBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS;

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMerHble pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Yy4yeOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarormuxcs  Ouojorur. OHH  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHHIO, UHTEPIIPETALNN U MPeoOpPa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B Pa3IUYHBIX Y4EOHBIX, a TAKXKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4eOHOrOo mpenMera «buomorusi» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJM OWOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWM €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB MPHUPOJALI W  PEUICHHH TpoOJieM  palMOHAIbHOTO
MIPUPOJIONIOJIH30BAHMS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHCTEMOM OHWOJIOTMYECKUX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIaraomue OUOJIOrHYECKUe TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYHUBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKHE TEOpPHUHU
(knerounas teopus T. llIBanna, M. Illnelinena, P. Bupxosa, XxpoMocOMHas T€OpHs
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emMHOOOpa3usl MOTOMKOB IIEPBOI'O ITOKOJICHHS, PACIICIUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHuens, TOMOJOTMYECKHUX PSAJIOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOr'O TMO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTSTh CYIIECTBECHHBIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB M CHCTEM
OpPTaHOB pAaCTEHU#, >KUBOTHBIX, YEJIOBEKAa, MPOIECCOB >KU3HEIEATEIbHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHUi, )KMBOTHBIX W UEIOBEKa, OMOJIOTHYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHesa, sMOpHUoOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
(GYHKIIUSAMH, CTPOCHHEM KIJIETOK pa3HBIX TKAaHEHM MW WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIUAME, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanaMu 3MOpPUOHANIBHOIO Pa3BUTHUS, TEHOTUIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJUKY JUJIsl JOKa3aTelIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTUYECKUE 3a]Ja41, BBISIBIISATh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEX/TY UCCIIETyeMbIMU OMOIOTMYECKUMU TPOIECCAMH U SBIICHUSMH, €1aTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUH TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIICPUMCHTAIbLHBIMU
cpenctBamu, GOpMYIUpPYs 1elb HCCIENOBaHUS, aHAIU3UPOBATh MOJYyYEHHBIE
PE3yNbTaTHI U JENIaTh BHIBOJIHI,

YMEHHE yYacTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  MPENCTaBISATh  TOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUUECKHUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0jacth  OWUOJNOTMM M MEIULUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMPABICHHOE M3MEHEHHWE T'€HOMa M CO3/[aHHWE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied npodeccuoHaIbHOM
JESTENbHOCTA B 00JIACTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPABJIEHHBI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH MpOeccuu u
OpoAOJKEHUE OMOJIOrMYecKOro o0pa3oBaHUs B OpraHU3alMsSIX CPEIHEro
npodeccuoHaIbHOTO U BRICIIIET0 00pa30oBaHUsl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJIOTHMYECKUX
npoOyieM 4YellOBEYeCTBA, a TaKXKe B PEIIEHHH BONPOCOB PalMOHAIBHOIO
IPUPOIOIIONb30BaAHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpeeNeHus] W TOHMMAHUE CYIIHOCTH OCHOBOIIOJIAralolUX OHOIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, PKOCUCTeMa, Ouocdepa), OHOIOrHUYECKUE TEOPUHU
(aBomononHas teopus Y. J[apBuHa, CUHTETUYECKAs TEOPHUS SBOJIOIUHN), YUCHUS
(A. H. CeBeprioBa — 0 myTax U HampasieHHsIX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON TUpaMuibl 3HEpruu), rumnores3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHHUE  BJIAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOIO  IO3HAaHUS,
UCTIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSX YKUBBIX 00BEKTOB M 9KOCHCTEM
(omucanue, U3MEpeHue, HaONIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISIBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BUIOB, OHOT€OIEHO30B,
KOCHCTeM M Ouocdepbl, CTaOMIU3UPYIOLIEro, IBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMITATPUYECKOTO
BUJI000pA30BaHUs, BIAMSHUS JABMKYIIUX CHJI SBOJIOLMU HAa TeHO(POH] MOMYJISIHUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BELIECTB ¥ IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JIBIKYIIUMHA CHJIAMH aHTPOIIOrE€HE3a, KOMIIOHEHTAMHU PA3JIUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIBIATH  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJOB K cpefie oOuTaHUs, a0MOTUYECKHMX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€li  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

yMEHHE WCIOIB30BaTh COOTBETCTBYIOIIUE AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHUKY JUIS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOMTAHMSI, SAMHCTBA
YEeIIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpa3usi BHJIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

YMEHHUE peIaTh OMOIOTHISCKHE 3a1a9H, BBISBIATh MPUYNHHO-CIICICTBCHHBIC
CBSI3M MEX/TY UCCIIETyEMbIMU OMOIIOTHYECKUMU TIPOIECCAaMU U SIBJICHUSIMH, JeTIaTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIBUraTh THUIIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamMu, GOpMYIUpPYs Ielb HCCIEIOBaHUS, AaHATU3UPOBATH TMOJYyYEHHBIE
PE3yNbTaTHI U JENIaTh BHIBOIHI,

YMEHHE y4acTBOBATh B Yy4€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruwy,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBIATH  TOJYYCHHbIE  pe3yJdbTaThl HAa  YUYEHHYECKUX
KOH()epeHIUsX;

yYMEHHUE OIEHUBATH THIIOTE3bl M TEOPHUU O TIPOUCXOXKICHUH JKU3HH, YEIIOBEKA
U 4YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX U CIOCO0aX MpeaOTBpaIlCHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oynymied mnpodeccuoHanbHOM
JeSITeNbHOCTH B 00JIaCTH OMOIOTUH, SKOJIOTHUH, PUPOOIIOIb30BAHMS, MEIUIIHEI,
OMOTEXHOJIOTUM, TICUXOJIOTHUH, BETEPUHAPHUH, CEIHCKOI0 XO35SHCTBA, MHUIIEBOM
IPOMBIIICHHOCTH, YIAyONsTh TO3HABATEIbHBIM WHTEPEC, HANpPABJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccud U NPOAOKEHHUE
OMONIOrMYecKoro 00pa3oBaHusl B OPraHU3AIMIX CPEAHETO MPOGECCHOHATHHOTO H
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Ne
n/

HaumeHnoBan
He pas3aesioB U
TeM
MporpamMmbl

KoanuyecTBo 4acosB

Bce
ro

IIpakTHyec
KHne padoTsbl

DJIeKTpOoHHBIe (LM (POBHIe) 00pa3oBaTeIbHbIC PecypChl

Buanl
AeATeJIbHOCTH
o0yyawuuxcs ¢
yuyeToMm
paboueii
NPOrpamMMmbl
BOCIIMTAHUSA

buosorus xax
HayKa

https://resh.edu.ru/subject/lesson/3827/main/118944/

Vuebnas
CUTYyaIus,
HaTpaBJICHHAS
Ha CIOCOOHOCTH
OIICHUBATh
BKJIa]
POCCHICKHX
Y4EHBIX B
CTAaHOBIICHHUE U
pa3BHUTHE
OHoJIOrUH,
IMOHUMAaHUS
3HAYCHUS
OMOJIOTUH B
MMO3HAHUHU
3aKOHOB
MPUPO/IBI, B
JKA3HU YeJI0BEKa
U COBPEMEHHOTO



https://resh.edu.ru/subject/lesson/3827/main/118944/

00111eCTBa;
IMOHUMAaHue
cneuupuku
OMOJIOTUHU KaK
HaAYyKH,
OCO3HaHHUA €&
poiu B
(dbopmupoBaHun
paIoHaIbHOTO
HAy4YHOTO
MBIIIJIEHNS,
CO3/IaHNH
LIEJIOCTHOI'O
MpeICTaBICHUS
00
OKpYIKaroIem
MUpE KaK O
CIUHCTBE
TIPUPOJIBI,
yeJjioBeKa 1
00I11eCTBa, B
MMO3HAHUU
MIPUPOJTHBIX
3aKOHOMEPHOCTE
U ¥ pELICHUH
poOiemM
COXPaHCHHS
MIPUPOJTHOTO
paBHOBeECHS.

JKussie

https://resh.edu.ru/subject/lesson/3827/main/118944/

VyeOuas



https://resh.edu.ru/subject/lesson/3827/main/118944/

CUCTEMBI U UX
H3y4yeHue

CUTYyaIus,
HaIpaBJICHHAS
Ha IOHMMAaHHe
CYILTHOCTH
METOJIOB
MMO3HAHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOJIB30BaTh
MoJTydaeMbIe
3HAHUS IS
aHaau3a u
00BICHEHHS
SIBIICHHI
OKPYKaFOIIIeTo
MHUpa "
MIPOUCXOISTIIIX
B HEM
W3MCHCHUH,
YMCHHE JIe1aTh
000CHOBAHHEBIC
3aK/IIOYEHNS Ha
OCHOBE Hay4YHBIX
(hakToB H
AMEIOIIHNXCS
JIAHHBIX C LIEJIBIO
MOJTyYEHUS
JIOCTOBEPHBIX




BBIBOJIOB.

buonorus
KJIETKH

0.5

DBpHUCTHYECKAs
Oecena o
LIEHHOCTHU
Hay4HOH
JIeSATETbHOCTH.

Crpoenue u

byHKIIUN
KJIETKH

https://resh.edu.ru/subject/lesson/3847/start/8616/https://resh.edu.ru/subject/I

esson/3840/start/

becena o Bkiane
POCCHICKHX
Y4EHBIX B
CTaHOBJICHHE U
pa3BUTHE
Ouoyoruu,
IMOHHUMAaHUU
3HAYCHUS
OHOJIOTUH B
MMO3HAHUN
3aKOHOB
MIPUPOJIBI, B
JKA3HU YeJI0BEKa
1 COBPEMEHHOTO
oOmiecTBa.

O0Omen
BEILIECTB U
MpeBpaliecHue
SHEPIHH B
KIIETKE

https://resh.edu.ru/subject/lesson/3917/main/46781/

Vuebnas
CUTYyaIus,
HampaBleHHAas
Ha IOHMMAaHHE
CYITHOCTH
METOJIOB
MO3HaHUA,
UCTIOJIb3YEMBIX B



https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3917/main/46781/

€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOJIb30BAaTh
MoJTy4yaeMbIe
3HAHUSA I
aHajgu3a u
00BACHEHHS
SIBJICHUMN
OKPYKaroIIero
MHpa U
TIPOUCXOISTITIX
B HEM
W3MEHEHUH,
yMEHHeE JIeaTh
000CHOBAHHBIE
3aKJIFOYEHUS Ha
OCHOBE Hay4YHBIX
¢bakToB u
HMEIOIINXCS
JIaHHBIX C LEIBLI0
TTOJTyYSHUS
JIOCTOBEPHBIX
BBIBOJIOB.

Hacnenctenn
ast
uHdopmanus u
peanuzanus eé
B KJICTKE

0.5

https://resh.edu.ru/subject/lesson/5352/main/

YyeOHas
CUTYyanus,
HampaBJICHHAS
Ha
yOEKAEHHOCTH B
3HAYMMOCTHU



https://resh.edu.ru/subject/lesson/5352/main/

XuMuyeckas
OopraHu3aIus
KJIETKH

10

https://resh.edu.ru/subject/lesson/5397/start/283870/

OouosIoruy s
COBPEMEHHOM
LUBUIN3AIUN
obOecrieueHUs
HOBOT'O YPOBHS
pa3BHUTHSA
MEINLIAHEI,
CO3/IaHHE
MEPCTIEKTUBHBIX
OMOTCXHOJIOT U,
CITOCOOHBIX
pemiathb
pecypcHbie
poOIeMbI
pa3BUTHS
YeJI0BEYEeCTBa.

YuebHnas
CHUTYyaIusl,
HaTpaBJICHHAS
Ha IOHMMAaHHE
CYITHOCTH
METOJIOB
O3HAHUA,
UCIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOIB30BATh
MoJy4yaeMble
3HAHUS IS



https://resh.edu.ru/subject/lesson/5397/start/283870/

aHaIu3a u
00BACHEHUS
SIBJICHUIN
OKPY’KaIOILIEro
MHUpa U
MIPOUCXOASTITNX
B HEM
W3MCHCHUH,
yYMEHHE JIeaTh
000CHOBaHHEIE
3aKIIOYEeHNs Ha
OCHOBE HAYYHBIX
(bakToB u
HMEIOIINUXCS
IaHHBIX C LIEILIO
MTOJTYYCHUS
JTOCTOBEPHBIX
BBIBOJIOB.

JKusaeHarn
LIUKJI KJIIETKA

https://resh.edu.ru/subject/lesson/3927/main/

JleaTenpHOCTD,
HarnpaBJIeHHAas
Ha
COTPYJIHHYECTBO
B IIpoLecce
COBMECTHOTI'O
BBITTOJTHEHUSI
y4eOHBIX,
MO3HABATEJIbHBIX
u
HCCIIEI0BATENBC
KHUX 3aj1a4,



https://resh.edu.ru/subject/lesson/3927/main/

YBaKUTEIILHOTO
OTHOIIICHUS K
MHCHUIO
OIMIOHEHTOB TIPU
00CYKIEeHUN
CIIOPHBIX
BOTIPOCOB
OHOJIOrHYECKOro
COJICPKAHUS.

CrpoeHue u

byHKIIUN
OpTaHU3MOB

17

1.5

Vuebnas
CUTYyaIus,
HalleJICHHas Ha
3aMHTEPECOBAHH
OCTb B
MOJTy4YEeHU U
OMOJIOrMYECKHUX
3HAHUH B IIEIAX
IMOBBIIICHHUS
oO0men
KYJIbTYPBI,
€CTECTBEHHO-
Hay4HOH
IPaMOTHOCTH,
KaK COCTaBHOH
YacTu

(G YHKIIMOHATBHO
1 TPaMOTHOCTH
oOyuaronmxcs,
bopmupyemMoii
P U3yYCHHUH




OHOIOrUH.

10

PasmuoOxeHUE
U pa3BUTHE
OpraHu3MOB

1.5

https://resh.edu.ru/subject/lesson/5359/main/

Vuebnas
CUTYyaIus,
HaTpaBlIeHHAs
Ha
3aMHTEPECOBAHH
OCTh B
MOJTy4YEeHU T
OHOJIOTHYECKUX
3HAHUH B LIETIX
MOBBLIIICHUS
oomen
KYJIBTYPHI,
€CTCCTBCHHO-
HAay4YHOU
I'PaMOTHOCTH,
KaK COCTaBHOM
YaCcTH

(G yHKIIMOHATBHO
1 TPaMOTHOCTH
oOydJaronmxcs,
bopmupyemoii
P U3yICHUH
OHOJIOTHH.

11

I'eneTnka —
HayKa o
HACJICACTBCHH
OCTH U
M3MEHYHUBOCTHU

0.5

https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/301065/

becena o
LIEHHOCTH
HAay4YHOU
JIeSITEIbHOCTH.



https://resh.edu.ru/subject/lesson/5359/main/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/301065/

OpraHnu3smMoB

12

3aKOHOMEPHOC
TH
N3MCHYNUBOCTHU

https://resh.edu.ru/subject/lesson/5387/start/

[IpakTukym,
HAalleJICHHBIN Ha
CIIOCOOHOCTH
CaMOCTOSTEIBHO
HCIIOJIb30BAaTh
OHOJIOrHYECKUe
3HAHUS IS
pelieHus
npo0JjeM B
peabHBIX
YKU3HEHHBIX
CUTYaIUsX.

13

T'enetuka
qeJI0BEKA

0.5

https://resh.edu.ru/subject/lesson/5387/start/

[IpakTukywm,
HalleJICHHEBIA Ha
CIIOCOOHOCTH
CaMOCTOSTCIIBLHO
HCII0Ib30BaTh
OMOJIOrHYECKHUE
3HAHUA I
pereHus
npo0JeM B
peanbHbIX
CUTYyaLHSIX.

14

Cenekuus
OpraHHU3MOB

https://resh.edu.ru/subject/lesson/3861/start/

Vuebnas
CUTYyaIus,
HaTpaBIICHHAS
Ha
yOEKAEHHOCTH B



https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/3861/start/

3HAYUMOCTH
OMOJIOTUH IS
COBPEMEHHOM
LIUBUIN3AIUN
obecrieueHus
HOBOTO YPOBHS
pa3BHUTHSA

M€ IUIUHEI,
CO3JaHue
MEPCTIEKTUBHBIX
OMOTEXHOJIOTHA,
CIIOCOOHBIX
pemiathb
pecypcHble
poOIeMbI
pa3BUTHS
YeJI0BEUECTBA,
MOWCKA ITyTeN
BBIXOZA U3
r100aJIBHBIX
9KOJIOTHYCCKUX
npo0eM u
obecrieueHus
nepexoja K
YCTOMYUBOMY
Pa3BUTHIO,
parMoHaILHOMY
HCITOJIb30BaHHIO
MIPUPOJTHBIX
PECYPCOB U




(hopMUPOBAHHIO
HOBBIX
CTaH/IapTOB
JKU3HU

Vuebnas
CUTYyaIus,
HaIpaBJICHHAS
Ha CIIOCOOHOCTH

OLICHUBATh
BKJIaJ
POCCHICKHX
YYEHBIX B
Buotexnonoru CTAaHOBIICHHUE U
15 AU 4 pa3BuTHE
CHHTETHYECKAS OHOJIOTHH,
ouoJorus MMOHUMAaHUS
3HAYCHUS
Ouosorun B
MMO3HAHUU
3aKOHOB
MIPUPO/IBI, B
JKU3HU YeJIOBEKa
U COBPEMEHHOTO
oO1iecTBa.
PesepBHoe
16 1
BpeMsI
3aKOHOMEPHOC becena o
17 ™ 10 LIEHHOCTH
HacJIeACTBEHH HAy4YHOMU




OCTHu

JIeATEIIbHOCTH,
MPAKTUKYM,
HaNpaBJICHHbBIN
Ha
OCYLIECTBJICHUE
MPOEKTHOUN 1

HCCIIEIOBATEIBC
KOH
JIeSITETbHOCTD
WHJUBU1yaJIbHO
U B TPYIIIIE.
18 0

OBIIEE

KOJIMYECTBO

YACOB IIO 102 13

[TPOTPAMME




11 KVIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U
TeM IPOrpaMMBbl

KosunuyecTBo yacoB

IIpakTnueckue
Bcero P
padoTsI

duaekTpoHHbie (undpoBbie)
o0pa3oBaTe/ibHbIE PeCypChl

JlomosiHuTEABHAS
uHopmanus

3apokeHUE U pa3BUTHE
HBOJIIOIIMOHHBIX MPEJCTABICHUN
B OuosIoruu

https://resh.edu.ru/subject/lesson/5393/start/

VYyebHas cutyanus,
HaIpaBJICHHAS Ha
CIIOCOOHOCTH
OIICHHMBATh BKJIa
POCCHMCKHX
YUYEHBIX B
CTaHOBJIEHUE U
pa3BUTHE
OHoJIOruu,
IMOHUMAaHUSA
3HAYECHUS
OHOJIOTHH B
MMO3HAHUH 3aKOHOB
MIPUPOJIBI, B )KU3HU
yeJIoBeKa 1
COBPEMEHHOTO
oOmecTBa.

MukposBosronus 1 eé
pe3yabTaThl

14 2

https://resh.edu.ru/subject/lesson/4949/start/

becena,
HaHpaBHeHHaﬂ Ha
IMOHUMaHUE
CYIIHOCTH METOJI0B
IO3HAHUA,
I/ICHOJIBByeMLIX B
€CTECTBEHHBIX



https://resh.edu.ru/subject/lesson/5393/start/
https://resh.edu.ru/subject/lesson/4949/start/

HayKax,
CIIOCOOHOCTH
HCIOJIb30BAaTh
MoJTy4yaeMbIe
3HAHUA I
aHanu3a u
00BSICHEHUS
SIBIICHUI
OKPY’KaIoIIero
MUpa U
MIPOUCXOMASIINX B
HEM M3MEHCHUM,
yMEHUE JenaTh
000CHOBaHHbBIE
3aK/IIOYEHNS Ha
OCHOBE Hay4YHBIX
(hakToB H
HMEIOIIUXCS
JIAHHBIX C LIEIIBIO
MTOJTYICHUS
JIOCTOBEPHBIX
BBIBOJIOB.

MakposBosttronus u eé
pe3ynbTaThl

https://resh.edu.ru/subject/lesson/5388/start/

becena,
HalpaBJICHHAs Ha
IMOHUMAaHUE
CYIIHOCTH METOJI0B
IIO3HAHUA,
I/ICHOJIBByCMLIX B
€CTECTBEHHBIX
HayKax,



https://resh.edu.ru/subject/lesson/5388/start/

CIIOCOOHOCTH
HCIIOJIb30BaTh
MoJIy4aeMble
3HAHUA 1A
aHanau3a u
00BICHEHUSA
SIBIICHUIN
OKPY’KaIoIIEeTo
MUpa U
MIPOUCXOSAIINX B
HEM U3MEHCHUH,
YMEHHE JIeIaTh
000CHOBaHHbBIE
3aKIIIOYCHUS Ha
OCHOBE Hay4YHBIX
(hakToB H
MMEIOIIUXCS
JIAHHBIX C LIEJIBIO
MOJTyYEHUS
JIOCTOBEPHBIX
BBIBOJIOB.

[Ipoucxoxnenue u pasBuTHe
KU3HU Ha 3emiie

15

1.5

https://resh.edu.ru/subject/lesson/3874/start/

https://resh.edu.ru/subject/lesson/3885/main/

becena,
HaTpaBlICHHAs HA
[IOHMMAaHHE
CYIITHOCTH METOJIOB
[TO3HAHUS,
UCTIOJIE3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH



https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/

HCIIOJIb30BaTh
MOJTy4aeMble
3HAHUS JIJIS
aHalln3a u
00BsICHEHUS
SIBIICHHI
OKPY’KaroIIeTo
MUpa "
MPOUCXOASIINX B
HEM M3MEHEHU,
yMeHUE JeaTh
000CHOBAHHBIE
3aKJIIOYCHUS Ha
OCHOBE Hay4YHBIX
bakToB 1
MMEIOIINXCS
JIAHHBIX C IIEJIBIO
MOJTYYCHUS
JIOCTOBEPHBIX
BBIBOJIOB.

HpOI/ICXO}KI[CHI/IC YCJIOBCKA —
AHTPOIIOTCHE3

10

https://resh.edu.ru/subject/lesson/4951/main/

VYyebHas cutyanus,
HalleJIeHHAs Ha
¢dbopmupoBanue
MHUPOBO33PEHUS,
COOTBETCTBYIOIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKU U
0OIIECTBEHHOM
MIPAKTHKH,



https://resh.edu.ru/subject/lesson/4951/main/

OCHOBaHHOT'O Ha
JINAJIOTE KYJIbTYP,
CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO
MecTa B
HOJHUKYJIBTYPHOM
MUpeE.

DKOJIOTHsI — HayKa O
B3aMMOOTHOIICHUSX
OpraHU3MOB U
HaJIOPraHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenou

0.5

https://resh.edu.ru/subject/lesson/5392/main/

Huckyccns,
onpeessomas
COOCTBEHHYIO
MO3UIHUIO IO
OTHOIIEHHUIO K
SIBJICHUSM
COBPEMEHHOM
JKU3HU U
oOBsAcCHsIOMmA €é.

OpFaHI/I3MLI " cpcla oOuTaHUs

1.5

https://resh.edu.ru/subject/lesson/5392/main/

IIpakTukywm,
HaIlpaBJIEHHBII Ha
HENpusATHe
JICHCTBUH,
MIPUHOCSIINX BpeJl
OKpYyXarolein
MIPUPOIHOM cpene,
yMEHHE
MIPOTHO3UPOBATH
HeOJIaronpusITHbIE
9KOJIOTUYECKUE
IIOCJIEACTBUS
peIPUHIMAEMbIX



https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/

NEUCTBUN U
MPEeA0TBPAIIATh UX.

DKOJIOTHS BUJIOB U MOIMYJISIIHANA

0.5

IIpakTukym,
HaIlpaBJIEHHBII Ha
HEIpUsTUE
JIEHCTBUH,
MIPUHOCSIINX BPe
OKpYyXaroleun
MIPUPOIHOM Ccpene,
yMEHUE
IIPOTHO3UPOBATH
HeOJIaronpusITHbIE
IKOJIOTMUYECKUE
MOCJIEACTBHS
MpeANPUHUMAEMBIX
JIEUCTBUN 1
MpeOTBPAIATh UX.

DKOJI0THA COOOIIECTB.
DKOJIOTHYECKUE CUCTEMBI

12

0.5

https://resh.edu.ru/subject/lesson/5501/main/

VYyeOHas cuTyarus,
HallpaBJI€HHAas Ha
pa3BUTHE
3KOJIOTHYECKOI0
MBIIIIECHUS,
DKOJIOTUUECKOM
KYJbTYpBI, OIbITa
JIeATSITbHOCTH
DKOJIOTUYECKOMN
HAaINpPABIEHHOCTH.

10

buocdepa — rnobanpHas
IKOCUCTEMA

https://resh.edu.ru/subject/lesson/5394/start/

YueOHasi cuTyanus,
HaIpaBJICHHAs Ha



https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5394/start/

pa3BUTHE
JKOJIOTHIECKOT0
MBIILJICHUS,
3KOJIOrHYE€CKOM
KYJbTYPBI, OIbITa
JIeATSITbHOCTH
JKOJIOTHYEeCKON
HaIpPaBJIECHHOCTH,
yMEHUs
PYKOBOJCTBOBATHCS
HMH B
IMO3HABATEIHLHOM,
KOMMYHUKATUBHOMN
U COITMATbHOM
MPaKTHUKE,
T'OTOBHOCTH K
y4acTHIO B
MPAKTUYECKOU
JEeATEIbHOCTH
9KOJIOTHYECKOH
HaMpaBJIECHHOCTH.

11

UYenoBek u OKpy»Karonas cpena

https://resh.edu.ru/subject/lesson/5499/start/

Huckyccus o
LIEHHOCTHOM
OTHOLLEHUHU K
IIPUPOTHOMY
HaCJIEIUIO U
MTaMsTHUKaM
IIPUPOJBI,
JOCTHXKECHUAM
Poccun B Hayke.



https://resh.edu.ru/subject/lesson/5499/start/

12 PezepBHoe Bpemst 8

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 102 105







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

IIpakTH4eckne
padoThbI

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcbl

buonorus kak KOMIIEKCHas HayKa U KaK
9aCTb COBPEMCHHOI'O 06H.I€CTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

ypOBHeBaFI opraHu3anui XUBbIX CUCTEM

I/ICTOpI/IH OTKPBITHUA U U3YUYCHHA KIICTKU.
Kierounas TCOpUA

MeTo/1bl MONIEKYISIPHOM U KJIETOYHOH
o6uonoruu. [Ipaktuueckas pabora
«M3yueHne MeTOI0B KIETOYHOW OMOJIOTHU
(xpomarorpadusi, sanexkrpodopes,
nuddepeHnumanbHoe HeHTPUGYTUPOBAHUE,
[T1IP)»

0.5

XUMHUUYECKUN COCTAB KIIETKU

MI/IHepaJIBHLIe BCIICCTBA KIICTKH, UX
OnoJioruyeckas poJib

Opra"ndeckue BemecTBa KISTKH — OCJIKH.

JlaGopaTtopHas pabota «OO0Hapyx)eHne
OEJIKOB C IOMOIIIbIO KAY€CTBEHHBIX
peaxKuuin»

0.5

CgoiicTBa, kinaccudukanus u GyHKIUHA
0eKoB




OpFaHI/I‘ICCKI/Ie B€IICCTBA KICTKH —

10
yTJIEBO/IbI

11 Opranuyeckue BeuiecTBa KIeTKU —

JIUTIH BT
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlabopaTtopHas pabota «lccnenoBanme 05
HYKJIEMHOBBIX KHCIIOT, BBIJICIICHHBIX U3
KJIETOK PA3JIMYHBIX OPTaHU3MOB)

13 Crpoenue u pynkiuu ATO. [pyrue
nykieo3uarpudocdatsl (HTD)

14 CexBennpoBanue [IHK. MeToab TeHOMHKH,

TPAaHCKPUIITOMUKH, IPOTEOMUKH

15 Metoasl CTPYKTYPHOUM OHOIOTHH

16 Tunsl knetok. [Ipokapuornueckas kieTka
CrpoeHue 3yKapuOTHIECKON KIETKH.

17 [paktuyeckas pabora «/3yueHue cBoicTB 0.5
KJIETOYHOW MEeMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KICTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [paktuyeckas padora «3yuenue 05
JIBMDKEHUS LIUTOILIa3Mbl B PACTUTEIbHBIX
KJIETKax»

[lonyaBTOHOMHBIE OpPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHUH, TUIacTH B JlabopaTtopHas 05
pabota «/ccnenoBanue mia3Monu3a u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbIE OpraHOH Bl KJIETKH

22 Crpoenue u QyHKIUH S1pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHas pabota
«M3ydeHne cTpoeHus KIETOK Pa3InYHbIX
OpPTaHU3MOBY

0.5

24

ACCUMWIALINS U JTUCCUMUIIALINASA — JBE
CTOpOHBI MeTaboM3Ma. THuIbl oOOMeHa
BemiectB. JlaboparopHas pabota «3yuenune
KaTaTUTHYECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTasla3bl)»

25

DepMEeHTaTUBHBINA XapaKTep peakinil
KJIETOYHOTO MeTabonu3ma. JlabopaTopras
pabota «M3ydyenue pepMEHTaTUBHOTO
pacieruieHus IepoKCuaa BOIOpoia B
PACTUTENBHBIX M )KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOpBI U OENKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THIT OOMEHA BEIIECTB

28

dorocunres

29

XemocuHnres. JlaboparopHas padoTa
«CpaBHEHHE TIPOIIECCOB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

Ana’poOHbBIC OpraHu3Mbl. Buabl OpokeHusl.
JlaGopaTtopHas pabora «CpaBHEHHE
MIPOIIECCOB OPOKECHHUS U IBIXAHUSD)

31

AdpoOHbIE OpraHU3MBbI. JTaIbl
JHEPreTUIEeCKOro ooMeHa

32

DHeprus MeMOpPaHHOTO TpaiueHTa
npotoHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI




33

PCaKI_[I/II/I MaTpUYHOTI'O CUHTE3a

34 Tpanckpunuus — marpruunslii cuaTe3 PHK
35 TpaHcusiius u e€ sTanbl
36 KonupoBanue amunokucnot. Pons pudocom
B OmocuHTe3e Oenka
37 Opranu3zaiiys reHoMa y IpoKapuoT 1
9yKapuoT
38 MonekynspHble MEXaHU3MbI SKCIIPECCUU
T€HOB Y 9YKapHOT
Bupycsl — BHeKsIeTOUHBIE POPMBI JKU3HU H
39 oOnuraTHble apa3uTsl. [IpakTruueckas 0.5
pabota «CozaHue MoJIeIu BUpyca»
40 Bupycusble 3a601eBaHus 4eI0BeKa,
JKUBOTHBIX, PACTCHUI
41 HanorexHonoruu B OMOJIOTHH U MEAUIIMHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiit cunres JJHK
Xpomocomsl. JIlabopatopHast pabota
44 «M3ydyeHre XpoOMOCOM Ha I'OTOBBIX 0.5
MHUKpOTpenaparax»
45 JleneHne KISTKH — MHTO3
Tunel knetok. Kapuokuses U IUTOKUHES.
46 JlaboparopHas pabota «HabmroneHue 05
MHUTO3a B KJI€TKaX KOHYHMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
47 Peryisanus »KM3HEHHOTO IUKJIA KIIETOK
48 OpranusMm Kak eJuHOE 11eJI0e




Txanu pacrenuii. JlabopaTopHas pabora

49 . . 1 0.5
«M3ydeHne TKaHEeN pacTeHUIN»
TKaHM )KUBOTHBIX U 4EJIOBEKA.

50 JlaGopatopHas pabora «/3yueHue TkaHei 1 0.5
KUBOTHBIX)»
Opransel. Cucremsl opranos. JlaboparopHas

ol pabora «M3yueHne opraHoB LIBETKOBOT'O 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBM>KeHHE OpTaHU3MOB

o4 [Intanue oprann3MoB

55 IIuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[MumeBapuTenpHas cucTeMa 4eJoBeKa

56 JlpIxaHue opraHu3MOB 1

57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX H 1
qenoBeka

58 TpaHcnopT BelIEeCTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema N03BOHOYHBIX 1
KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opranusmosn 1

61 3ammura y OpraHu3MoB 1

62 HNmmyHHas cuctema yenoBeka 1

63 Pa3znpaxxumMocTs U perysauus y opraHu3MoB 1

64 I'ymopanbHast peryasius 1 SHIOKpUHHAs 1
CHCTeMa )KUBOTHBIX M YEJIOBEKa

65 DopMbI pa3MHOKECHHUSI OPTaHU3MOB

66 [TomoBoe pa3zMHOKEHHE




67

Meiios

68

I'amerorenes. OOpa3zoBaHKe U pa3BUTHE
HOJIOBBIX KJIeToK. JlaGoparopHnas pabota
«/3yyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOITpErapaTax»»

0.5

69

NHauBHunyansHOE pa3BUTHE OPraHU3MOB —
OHTOT'CHE3

70

38.1(.]'[2[}11(8. OpraHoB U TKaHEeH u3
3apOJbIIICBBIX JIUCTKOB

71

Poct u pa3Butue xuBoTHBIX. JIabopaTopHas
pabota «BrIsiBeHre TPU3HAKOB CXOJICTBA
3ap0;:151mel?1 IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3zMHoOkeHHMe U pa3BUTHE PACTEHUM.
JlaboparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUS BBICIIUX PACTEHUI

0.5

73

I/ICTOpI/ISI CTAHOBJICHUS U PAa3BUTUA
TCHCTUKH KaK HAYKH

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI T€HETHUKH.
JlabopaTtopHas pabota «JIpo3zoduina kax
00BEKT TCHETUYECKUX HUCCIICIOBAHUIN)

0.5

75

3aKOHOMepHOCTI/I HacCJICAOBaHUA ITPU3HAKOB.

MounoruOpuaHoe CKpeluBaHue.
[Ipaktrueckas padora "U3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO
CKpeLIMBaHus y Apo30(uinr"

0.5

76

HI/ITOHOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCHIMBAHUA

77

Ananmusupytoiee ckpemBanue. HermomHoe




JOMHUHHPOBAHUEC

Jurubpunnoe ckpeuiuBanue. [Ipaktuueckas
pabota «M3ydeHue pe3yabTaToB

78 1 0.5
JUTHOPHUIHOTO CKPEIUBAHUS Y
JPO30(UITBDY
79 uTonornyeckre OCHOBBI JUTHOPHIHOTO 1
CKpEIIMBAHHUS
80 CuerneHHoOe HacleJOBaHUE TPU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka mosa 1
83 I'eHOTHIT KaK IIEIOCTHAS CHCTEMA 1
84 I'eneTnueckuii KOHTPOIIb PA3BUTHS 1
pacTeHHi, KUBOTHBIX U YeJIOBeKa
85 N3menunBOCTh NpHU3HAKOB. Buasl 1
W3MEHUUBOCTH
86 MonudukaronHas "3MEHYMBOCTD 1
BapuanunoHHBIH psii 1 BapUallMOHHAS
kpuBas. JlaboparopHas pabota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOAU(PHUKAITMOHHON U3MEHUYHUBOCTH. '
[TocTpoeHue BapHaIIOHHOTO psa U
BapHallMOHHOW KPUBOM»
88 I'eHOTHTIMYECKAS] H3MEHYUBOCTD. 1
KoMOuHaTHBHAsI H3MEHYUBOCTH
MyTtannoHHasi K3MEHYUBOCTb.
89 [Ipaktrueckas padborta «MyTanuu y 1 05

Jpo30¢ MBI (Ha TOTOBBIX
MHUKpOIIpenaparax)»




3aKOHOMepHOCTI/I MYTalMOHHOT'O ITpoIEcca.

90
DONUTCHETHKA W STTUTCHOMHUKA
o1 I'eneruka yenoBeka. [IpakTrueckas padora 05
«CocTraBieHe U aHAIH3 POJAOCIOBHOIN '
92 MeToapl MEAUIIMHCKON T€HETUKHU
3HaueHUEe MEIUIIMHCKON TeHETUKY B
93 MPEIOTBPANICHUH U JICYCHUN TeHETUICCKUX
3a00JIeBaHUI YeTOBEKA
OCHOBHBIE TIOHSATHUS CENEKIIHH.
94 JlaGopaTopHas pabota «3y4yeHue copToB 05
KYJBTYPHBIX PACTCHHIA U TIOPOJT JOMAITHIX
KUBOTHBIX)»
MeToabl CeNeKIIMOHHON pabOTHI.
95 JlaGopaTopHas pabota «/3yyeHre MeTo10B 0.5
CENIEKIIMU PACTCHUIT»
JIOCTHKEHMSI CEJIEKLIUU PACTCHUM U
96 *UBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHUI»
97 CoxpaHeHue, H3YICHHE U HCIIOIh30BaHHE
TeHETHYECKHUX PECypCOB
BuoTtexHonorus kak Hayka U OTPacib
98 npou3BozcTBa. [IpakTudeckas pabora 0.5
«M3ydeHne 00BbEKTOB OMOTEXHOIOTHUM
99 OcHOBHBIC HAMPABICHUS CHHTCTUICCKOM
Oounojoruu
100 XPpOMOCOMHasI M TeHHAsI HH)KCHEPUS
101 Menunuackue OMOTEXHOJIOT N
102 PezeprHsiii ypok. [ToBTOpeHue, o6oo6menue,




CHUCTEMaTUu3aluA 3HaHHUHI

OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13.5




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne n/n Tema ypoka IIpakTHYecKkue 1 ppoEbie
Bcero o0pa3oBaTeJibHbIE
padoThI pecypebi
1 OpontonmonHas teopus Y. Jlapsuna 1
5 JIBHoKyIIME CUIIBI SBOJIFOIIMU BUIOB 1O Y. 1
HapBuny
3 bopn0a 3a cymiecTBOBaHNE, ECTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHU 1
HBOJIIOLIH
5 DTarbl 3BONIOIMOHHOTO Mpoliecca: 1
MUKPO3BOIIOIUS 1 MAKPOIBOJOLIUS
6 [omynsiust — snemMeHTapHas eAMHULA 1
HBOJIIOLIH
3aKOH r€HETUUYECKOro paBHoBecus JIx.
7 Xapnau, B. BaiinGepra. JlabGopaTopHas 1 05
paboTa «BrIsBICHNE H3MEHUYNBOCTH Y '
ocobeli 0JTHOTO BUIa»
8 OnemeHTapHble (PaKTOPbI IBOTIOLMU 1
9 DddexT ocHoBarens. Idekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3050umn nomysnuin: 1
reorpaduueckas, Oruojgoruueckas
11 EcTtecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1

(bakTOp IBOIIOIUU




12

[TomoBoii oT6op

13

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK
pe3ynbTaT MUKpo3Boironuu. JlaboparopHas
pabota «M3yuenue apomopdo30B U
UIMOAaNTalUi Y PACTCHUH U )KUBOTHBIX»

0.5

14

[Tpumeps! nprcocoOIEHUN Y OpPraHu3MOB:
Mophooruueckne, GU3HOIOrHIECKHe,
OMOXHMUYECKHE, ITOBEACHUYCCKHUE.
JlaGopatopHas pabota «IIpucnocobienus
OPTraHM3MOB M UX OTHOCHTEJIbHAS
11EJIECO00PA3HOCTHY

0.5

15

Bupn, ero xpurepuu u CTpyKTypa.
JlaGopaTopHas pabora «CpaBHEHUE BUJIOB
110 MOP(OJIOTUUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bupnoobpa3oBanue kak pe3yabTaT
MUKPOIBOJFOIHH

18

CBs13b MHKPO3BOJIIOIWHU U SIITHAECMHUOJIOT NN

19

Maxkpoasosntonus. [Tlaneontonornyeckue
MCTOABI U3YUCHUS 3BOJIIOIUN

20

buor eorpa(pnqecm/le MCTOAbI U3YUCHUSA
3BOJIIOIIUH

21

OMOPHOJIOTHYECKHE U CPABHUTEIHHO-
MOP(OJIOTHUECKUE METOJIBI U3YUEHUS
HBOJIIOLIUU

22

MOHGKYHHPHO'FeHeTI/I‘IeCKI/IC,
OMOXHMMUYECKHE U MAaTEMaTHUYCCKHE
MECTOABI U3YUYCHUS SBOJTIOTUN




23

OO611re 3aKOHOMEPHOCTH DBOJIIOITUH

AnantuBHas panuanus. HepaBHOMEpHOCTh

24 TEMIIOB 3BOJIOIHU

o5 Hayunble runote3bl MpoOUCXOKACHUS
JKU3HU Ha 3emiie

26 JloHay4HBIE TTPEIICTABICHUS O 3aPOXKICHUN
KHU3HH

97 OCHOBHBIE 3TaIbl HEOPraHMUECKOM
9BOJIIOLIUH

28 ['umotessl 3apoXKICHAS KU3HH
WcTopus 3emau 1 MeTOIbI €€ U3YUEHHUS.

29 JlaGopatopHas pabota «/3yuenue u 05
OIHCaHKNE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPI'aHNU3MOB

30 HavanbHble 3Tanbl OprannyecKoin
HBOJIIOLUH

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3Tallbl YBOJIOLMH

39 pacturenbHoro Mupa. IIpaktiueckas 05
pabora «M3yduenne ocoOeHHOCTEH '
CTPOCHHUS PACTEHUN Pa3HbBIX OTAEIIOB)»

33 OCHOBHBIE 3Tallbl HBOIIOLMH KUBOTHOTO
MUpa
DBouonus )KUBOTHBIX. [IpakTrueckas

34 pabota «M3ydyenue ocoOeHHOCTEH 0.5
CTPOCHHUS IO3BOHOYHBIX KUBOTHBIX)»

35 PazButue xxu3Hu Ha 3emMIie 1o 3paM 1

nepuoaam




MaccoBbie BBIMHUPAHHA — 3KOJOI'MYCCKHUEC

36 KPHU3UCHI TPOIILIOTO
37 CoBpeMeEHHBIN 3KOJIOTUYECKUI KPU3UC, ETO
0COOEHHOCTH
38 CoBpemeHHas cucTeMa OpraHuYecKoro
TPOIILIOTO
39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITBI
OpraHu3MOB
40 AHTpOTONIOTHS — HayKa O YEIOBEKe
41 PazBurtne npeacrasineHui o
MPOMCXOXKICHUH YEIOBEKA
MecTo uenoBeka B CUCTEME OpPraHUYECKOTrO
42 mupa. Jlaboparopnas padota «3yuenue 05
0COOEHHOCTEH CTPOCHUS CKeJleTa YeloBeKa, '
CBSI3aHHBIX C IPSIMOXOKICHAEM
43 JIBroKyIiye cuibl aHTPOIIOreHe3a
44 CootHolleHrne OMOJIOTHYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOIIOT€HE3E
45 OCHOBHBIE CTaJIMM AaHTPOIIOTEHE3a
46 [Taneoreneruka u NajeoreHOMHUKa
47 DBOJIOIUS COBPEMEHHOTO YeIOBEKa
Yenoseueckue packl. [IpakTudeckas padora
48 «3ydeHne 3KOJIOTHUECKUX alanTaluii 0.5
YeIIOBEKa»
49 MeXIucIuIIMHapHbIE METO B
AHTPOIOJIOTUU
50 3apokeHUE U Pa3BUTHE YKOJIOTUN




Metonsl sxonorun. Jlaboparopnas padota

o1 «M3yueHne MeTo0B FKOJIOTHUECKHUX 1 0.5
UCCIIE0BAHUIN»

59 3Ha4yeHHe KOJOTMUECKUX 3HAHUM 115 1
yeyoBeKa

53 Dkonorudeckue GpakTopel 1
Abuotnyeckue akropsl. CBET Kak

54 sKoJIoruueckuit paxtop. JlaboparopHas 1 05
pabota «BbIsiBIEHHE TPUCTIOCOOICHUI '
OPIraHU3MOB K BIIUSTHUIO CBETa»
Abuorndeckue gakropsl. Temneparypa Kak

55 sKoJIoTHUecKuil paxtop. JlaboparopHas 1 05
pabota «BbIsiBIEHHE TPUCTIOCOOICHUH '
OpPTraHU3MOB K BIUSTHHUIO TEMIEPATyphbI»
Abunorndeckue Gaktopsl. BraxHOCTh Kak

56 skosiornueckuii pakrop. JlabopaTtopHas 1 05
pabota «AHaTOMHYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl 0O0uTaHus OPraHu3MOB 1

58 Bbuonornueckne puTMbl 1

59 Kuznenusle popMbI OpraHU3MOB 1

60 buotnueckue pakropsl 1
3HaueHne OMOTHYECKHUX B3aUMOIEHCTBUI

61 JUTS CYIIECTBOBAHUS OPIaHU3MOB B CpeJie 1
oOuTaHus

62 OKOJIOrHYeCKHE XapaKTePUCTUKH 1
HONYJISLUN

63 OCHOBHBIE TIOKA3aTEJH MOIYJISIIUH: 1




YHUCJIEHHOCTb, IUIOTHOCTb, BO3pAaCcTHAA U
M0JIOBAsI CTPYKTYypa

OCHOBHBIC ITOKA3aTCIIN TOIMyJIAI N

64 POXK1aeMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIHH

65 DKoornyeckasi CTpyKTypa OIS A

66 JluHaMuka HOnyJIsIUY ¥ €€ perymsuus

67 KpuBsie pocta 4uCICHHOCTH TOMYJISIIHH.
KpuBble BBI)KHBaHUS
Oxosnoruyeckas HuIIa Buaa. JlaboparopHas

68 pabora «[IpucmocobaeHus CeMsH pacTeHHIA 0.5
K PACCEeICHUION

69 Bun kak cucreMa momysisimia

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAIIAi
JKHUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa KaK OTKPBITasi CUCTEMa

73 KpyroBopor BemiecTs 1 MOTOK YHEPTUH B
IKOCUCTEME

74 OCHOBHBIC TIOKa3aTEIH YKOCUCTEMbI

75 DKOJIOTHYECKHE TTHPAMUJIBI

76 M3menenus cool111ecTB — CYKIIECCUU

77 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
TYHIP, JIECOB, CTENEMN, TYCThIHb

79 AHTpPOIIOTr€HHBIE IKOCUCTEMBI




VYp6oskocucremsl. [IpakTrueckas pabora

80 0.5
«W3ydeHue u onmcaHue ypoOIKOCUCTEMBD)
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B
JKOCHCTEMAX
MexaHn3Mbl BO3IEMCTBUS 3arps3HEHUM

82 pa3HBIX TUTIOB Ha CYOOPTraHU3MEHHOM,
OpPTraHW3MEHHOM, TOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmieruianerapHas 060g09Ka
3eMiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS
ouochepsl

86 KpyroBoports! BemecTs u
OMOreOXMMHUYECKUE LIUKJIIBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE GMOMBI
CyLIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTHYeCKHE KPUUCHI M UX TPUYHHBI

90 BoszneiicTBue yenoBeka Ha 6nochepy

01 AHTpOTIOTEHHOE BO3/ICHCTBHE HA
PaCTUTEIBHBIN U JKUBOTHBIN MU

92 OxpaHa npupo/sl

93 OCHOBHBIE IPUHIIUITBI YCTOHUUBOTO
Pa3BUTHSI YEJIOBEUECTBA U IIPUPOBI

94 ParmonanbHO€ TPUPOIOTIONB30BaHUE U

COXpaHEeHHE OMOJIOTUIECKOTO




pa3zHooOpasus 3emiu

O606menue 1o reMe «MUKpPOIBOIIOLUS U

95 . 1
e€ pe3yabTaThD»

96 Q§o6meHHe 1o Teme «MaKpOdIBOJIOLHS U 1
e€ pe3yNIbTaTh»

97 O606mmenue o treme «IIpoucxoxnenue u 1
pa3BUTHE KU3HU HA 3emIie»

98 O606menue o teme «lIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTECHE3»

99 O060611eHne 1Mo TeMe «IKOJIOTHS — HayKa O 1
B3aUMOOTHOIICHHUSX OPTaHU3MOB)

100 O0606menue no teme «OpraHu3Msbl ¥ cpesia 1
o0UTaHUS»

101 O6o6meH%e o TeMe «DKOJIOTHUS BUIOB U 1
OIS

102 O6061enue no teme «buocdepa — 1
rio0abHast IKOCUCTEMay

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorusa. O6mast 6uonorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Connn
H.U., 3axaposa E.T.; nox penakiueit 3axaposa B.b., O6miecTBo ¢ orpaHU4eHHON
0oTBeTCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmiectBo «M3narenscTBo
«Ipocseuienue»

* buonorus. O6mas 6uomnorus, 11 kinace/ 3axapos B.b., MamonTos C.I"., Conun
H.W., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHMueHHOM
0oTBeTCTBEHHOCTHIO «/[PODAY»; AknimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ Aradponosa U.b., CuBornazos B.1., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEpHOE 00IIIECTBO

«M3parenscTBO «lIpocBereHne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
MHTEPHET

1. Lludposas saboparopus: Mukpockor mudposoit microlife, nuarepakTuBHOE
nocobue «Ix3ameH-Menunay: Harnsanas 6uonorusi. Pacrenus. pubsl. bakrepuu;

Xumus KIeTku. BeniecTBa, KIIETKA U TKaHU pacTeHUi; BBeneHre B HKOJIOTHIO;



DBOJIOIIMOHHOE YUEHHE; KOMIUICKT J1abopatopHoro odopynoBanus Cornelsen,
KOMILJIEKT JIEMOHCTpaIMoHHOro obopynoanus Polytech.

2. [IuppoBbie KOMIIOHEHTHI Y4€OHO-METOJUYECKUM KOMILIEKCaM M0 OCHOBHBIM
pazjenaMm Kypca OMOJIOTHH.

3. Komnekus udpoBbix 00pa3oBaTeIbHBIX PECYPCOB IO KypCy OUOIOTHUHU.

4. O6menoap30BaTeIbCKUE MU(PPOBBIE UHCTPYMEHTHI YUEOHOM eITEIHLHOCTH.
5. Cneunanu3upoBaHHbIe ITUGPOBBIE MHCTPYMEHTHI YUeOHOM J1eITeTbHOCTH.
HNuTepuer-pecypcebl:

* http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Tox6opka naTepHeT-
MaTepHuasoB ISl yuuTeneld OMoNIoruy 1o pa3HbIM OMOJIOTHYECKUM JUCHUTIIIMHAM.
* http://school-collection.edu.ru Enunas komnekius mudpoBbix
00pa3oBaTeIbHBIX PECYPCOB.

* ®I[1OP

* https://bio-vpr.sdamgia.ru/






