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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuebHoMy nipenmery "buonorus” (nanee - OMonoryst) Ha YpOBHE CPEAHEro ooLero
oOpa3oBaHus pa3paboraHa Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 ob6pa3oBaHuu
B Poccutickoit @enepanumny, ®I'OC COO, Konueniuu npenonaBanus yaeoOHoro npeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepabHol padoueii mporpaMMbl BOCIIUTAHHSL.

VYuebnsiii npenmer «buonorus» yriayonéunoro yposHs usydeHus (10—11 knaccel) aBusieTcst OTHUM
U3 KOMIIOHCHTOB HpCI[MeTHOP'I O6J'IaCTI/I <<ECTCCTBCHHO'Hay‘-IHI)IC MpEAMETBD). CornacHo IIOJOKEHUSIM
OI'OC COO npodunbHbEIEe yueOHBIE TPEAMETHI, H3y4aeMble Ha yriTyO1EHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepenHaniy 00ydeHUs Ha YpPOBHE CpelHero oOmiero oOpa3oBaHMS M MPU3BaHBI O0CCIICUHTH
MPEEMCTBCHHOCTb MEX Y OCHOBHBIM O6HII/IM, Cp€aHuM O6IIII/IM, CpeaHuM HpO(pCCCI/IOHaJH)HI)IM 1 BBICHIUM
oOpazoBaHueM. B To e BpeMsi KaxkIblii U3 3TUX y4eOHBIX MPEIMETOB JOKEH ObITh OPHEHTHPOBAH Ha
MIPUOPUTCTHOC PEHICHUC O6paSOBaTe.HBHI>IX, BOCHUTATCIIbHLIX W pa3BUBAIONIUX 3ajJia4d, CBA3AHHBIX C
npodopueHTaMel 00yJaroIIUXCsl W CTUMYJIHUPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HaydHOIro
3HAHUS, CBA3aHHOTO C OMOJIOTHEN, MEAUITMHOM, IKOJIOTHEH, TICUXOIOTHEH, CIIOPTOM I BOSHHBIM JICJIOM.

[Iporpamma o yueObHOMY nipeamMety "buonorus” ga€r npeacraBieHUe O eI U 3aJladax H3ydeHUs
yueOHoro npeamera «buonorus» Ha yriy0oJIéHHOM YpOBHE, OIpeleseT 00s3aTenbHoe (MHBApUaAHTHOE)
MpeAMETHOE COJIepIKaHue, ero CTPYKTYpUpPOBaHHE MO pasJieliaM M TeMaM, paclpeieicHue 1o Kiaccam,
PEKOMEHJIyeT TOCIIE/IOBATEIbHOCTh M3YYEHHsI Y4eOHOro Mmarepuaja ¢ Y4ETOM MEKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBA3EH, JOTMKH Y4eOHOrO Ipoliecca, BO3PAaCTHRIX OCOOEHHOCTeH obydaromuxcsa. B
mporpaMMe Mo OMOJOTHH peajn30BaH MPHUHIMUI MIPEEeMCTBEHHOCTH C M3y4eHHEeM OWOJIOTHH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl, Oarogaps 4eMy MpOCMaTPUBAETCS HANIPABICHHOCTh Ha MOCIIENYIOIIee
pa3BuTHE OWOJOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33pPEHMS, SKOJOTHYCCKOI'0 MBIIIJICHUA, Hpe}ICTaBHeHI/Iﬁ 0 310pOBOM 06pa3e JKHM3HH, HA BOCIITUTAaHUEC
OEepeKHOTO OTHONICHUSI K OKPYKAIOIICH TIPUPOIHON cpene. B mporpaMme 1mo OMOIOTHN TakKe MTOKa3aHbl
BO3MOXHOCTH yaeOHOTO0 ipeameta «buonorus» B peanusanun TpedoBannii ®I'OC COO K miaHupyeM bIM
JUYHOCTHBIM, METANIPEJMETHBIM U TPEIMETHBIM pe3yJibTaTaM O0O0y4eHHsS U B ()OPMUPOBAHHU OCHOBHBIX
BHJIOB y4eOHO-TIO3HABATEIBHOM JISSITETBEHOCTH 00YYAIOIIIXCS TI0 OCBOCHUIO COACPIKaHUs OMOJIOTNIECKOTO
o0pa3oBaHUs Ha YPOBHE CpeaHEro o0mero oopa3oBaHus.

VYueOHblli npeaMer «buomorus» Ha ypoBHE cpemHero ooOmero o0Opa3oBaHHUS 3aBepIIAcT
Ounonornyeckoe 00Opa3oBaHWE B IIKOJIE M OPHWEHTHPOBAH HAa pacIIpeHHWe W YriyOneHne 3HaHWH
00y4aromuxcsi 0 >KMBOH IPHPOJE, OCHOBAX MOIEKYISIPHOW WM KJIETOYHOW OMOJIOTHH, SMOPHOIIOTHH U
OHMOIOTHH Pa3BUTHSL, TEHETHKH, CEIEKIINH, ONOTEXHOIOTHH, BOIIOIIOHHOTO YIEHHS U SKOJIOTHH.

Wzyuenne ydebHOro mpemmera «buomorns» Ha yriuyOJIeHHOM YypOBHE OPHEHTHPOBAHO Ha
MIOJITOTOBKY OOYYAIOMIMXCS K TOCIEAYIOMEMY TOIXYYEHHIO OMOIOTHMYecKoro oOpa3oBaHHs B By3aX H
OpTaHM3AIUSAX CpeaHero MpodecCHOHANBHOTO oOpa3zoBaHusA. OCHOBY €ro COAEpXKaHHUS COCTaBIseT
cucreMa OHMOJOTMYECKHUX 3HAHWM, IMONYyYEHHBIX NP HW3YYEHUH OOYYAIOIIUMHUCS COOTBETCTBYIOIIMX
CHCTEeMAaTHYeCKHUX pa3/elioB OMOIIOTHN Ha YPOBHE OCHOBHOTO 001mIero oopasosanus, B 10—11 kmaccax atu
3HAHWA TONMYYaroT pa3BUTHE. TaK, pacIIMpeHbl W YTIIyOIeHbl OWONOTHYECKHE 3HAHWS O PACTCHUSX,
KUBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeIoBeKa, OOIIIX 3aKOHOMEPHOCTSIX JKU3HH, JOIOTHUTETHHO
BKJIFOUCHBI OWOJIOTHYECKHE CBEACHUS NPUKIAJHOTO W TIOMCKOBOTO XapakTepa, KOTOpPBIE MOXKHO
WCIIONB30BaTh KaK OPUEHTHUPHI IS MMOCIEAYIONIero BIOOpa mpodeccnr. Bo3MokHa TakyKe MHTErpaIus
OHMOJIOTMYECKNX 3HAHWUH C COOTBETCTBYIONIMMHY 3HAHHUSIMU, TIOTYYEHHBIMHA OO YYaIOIMMHUCS ITPU H3YISHUH
(hM3HUKY, XUMHH, Teorpaduy U MaTEMaTHKH.

Crpykrypa mporpamMmsl o yueOHoMy npenmery "buonorus” orpakaer cuCTEMHO-YPOBHEBBIH U
SBOITIOLIMOHHBIN MTOIXO/IBI K N3y4YeHnto Oronorun. CoriacHO UM, U3Y4ar0TCsI CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbBIE U JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3aIliH, SBOIIOIWN OPTaHWYECKOro MHpa Ha
3emMie, coxpaHEeHHUs OMOJOrHMYECKOro pa3zHooOpasus rmiaHerel. Tak, B 10 kiacce M3ydaroTcs OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHOW OMONOruM, 3MOPHOIOTMU M OMOJIOTHH Pa3BUTHS, TEHETHUKH M CENEKIHH,
OMOTEXHOJIOTMHM W CHUHTETHYECKOH OHOJIIOTHH, aKTyaJM3HPYIOTCS 3HAaHHS OOYdYaloIIMXcS M0 OOTaHMKE,



300JI0TMH, aHATOMHH, (PU3NOJIOTHH YeloBeka. B 11 kimacce M3y4aroTcsi 3BONIOLMOHHOE YU€HHE, OCHOBBI
9KOJIOTUU U YYeHUE 0 Ouocdepe.

VYueOusiii npenmer «buonorus» npu3BaH 00eceUnTh OCBOCHHE 00YUYaIOIUMUICI OHOIOTMYECKUX
TEOpHUH U 3aKOHOB, UJEH, MPUHLIUIIOB U MPABHJI, JEKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTHHBI MUpPa, 3HAHUH O CTPOEGHHH, MHOrOOOpa3uu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, IMOMYJISUH,
6I/IOHGHO33, 9KOCUCTEMBbI, O BBIJAIOMIMXCA HAYUYHBIX JOCTUIKCHUAX, COBPEMCHHBLIX MCCIICJOBAHUAX B
OMOJIOTMH, MPHUKIATHBIX aCIeKTax OMONOrMYeckuX 3HaHud. s pa3BUTHS W MOIACPKAHMS HHTEpeca
oOyvarommxcst K OWOJOrMM Hapsily CO 3HAUYUTEIBHBIM OOBEMOM TEOPETHUECKOrO0 MaTepuana B
COJIepKaHUM TIPOTPaMMBbI 110 OMOJIOTMH TPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS U PAa3BUTHUS
TOW WIM MHOW OONACTH OWOJIOTWH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOEXKHBIX YYEHBIX B pEIICHHE
BaKHEHIINX OMOIOTMYECKUX M SKOJIOTHYECKUX MPOOIIEM.

Hens wu3ydenus: yueOHOro mnpenmera «buonorms» Ha yriuyOnEHHOM YpOBHE — OBIIAJEHHE
00YyYaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATEHON OpraHU3alliy KUBBIX CUCTEM Pa3HOrO PaHra
U IpHOOpeTeHrne YMEHUH NCIIONB30BaTh 3TH 3HaHUS B (POPMUPOBAHUH HHTEpEca K ONpeenéHHON obmacTu
MpodecCHOHANBHON JIESITENbHOCTH, CBS3aHHON ¢ OWOJIOTHEH, WM K BBIOOPY Y4eOHOro 3aBeieHUs JUIs
MPOJIOJDKEHHS OHOJIOTUIECKOr0 00pa30BaHusI.

Hoctmwkenue uenu wusydeHuss ydeOHoro mpenmera «buornorus» Ha yriayOnEHHOM YpOBHE
obecrieunBaercst perieHrneM CIeAyIOIIUX 3ajaq:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMBbI OHOJIOTMYECKUX 3HAHHH: 00 OCHOBHBIX OHOJOrMYECKUX
TEOPHSX, KOHIISMIIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MIPaBUIIaX, COCTABIISIONINX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOSCHHMHM, MHOTO00Pa3sMH U OCOOEHHOCTSX OHMOIOTMYECKUX
cucreM (KIIeTKa, OpraHu3M, MOMYJISIUs, BUI, OuoreomneHo3, ouocdepa); 0 BBIAAOMMXCS OTKPBITHIX U
COBPEMECHHBIX UCCIICIOBAHUAX B 6I/IOJ'IOFI/H/I;

O3HAaKOMJICHHE OOy4arommMXcsi C METOJaMM ITO3HAHMS JKUBOH TIPHUPOJIBI: HCCIIENOBATEIbCKUMH
METOJaMH OHMOJIOTMYECKMX HAyK (MOJCKY/ISPHOM M KICTOYHOH OMOJIOTHH, SMOPHOJIIOTUH U OHOJIOIMH
pa3BUTHSA, TE€HETUKU M CeNEKIUM, OMOTEXHOJOIMM M CHHTETHYECKOW OMOJIOTMH, IaJECOHTOJIOTHUH,
9KOJIOTHH); METOAAMH CaMOCTOATEIBHOI O IIPOBEIEHNUS OMOIOTMUECKUX UCCIIEA0BaHUN B 1a00paTOpuu U B
npupoe (HabJItoIeHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACIHPOBaHHE);

OBJaJicHHE OOYYAlOIIMMHUCS yMEHHSAMH: CAMOCTOSITEIFHO HAXOAWTh, AHAIN3HPOBATH |
HCIOJIB30BaTh OMOJIOTMYECKYI0 HMH(OpMAlKIO; TI0JIB30BAThC OMOIOTMYECKOW TEPMHUHOJIOTHEH H
CHMBOJIUKOW; YCTaHAaBJIMBaTh CBA3b MEXKIY Pa3BUTHEM OHOJIOIMM M COLUAIBHO-D)KOHOMHUYECKUMH H
9KOJIOTMYECKHMHU Hpo0JieMaMy YelIOBEYECTBA; OLIEHUBATH IIOCIEACTBUSL CBOCH JIEATENBHOCTH 11O
OTHOLICHUIO K OKpY’KaloIlell NPUPOJHOM cpene, COOCTBEHHOMY 3I0POBBIO M 3I0POBBIO OKPYXKAFOIIMX
monel; 00OCHOBBIBATh W COONIFONATh MEphl MPOMHMIAKTHKHA WHQEKITHOHHBIX 3a00JeBaHWM, IpaBHia
MIOBEJICHUS B IPUPOAE U oOecrieueH s 0€30M1aCHOCTH COOCTBEHHON KU3HEACATEILHOCTH B UPE3BbIYaHBIX
CUTYyaLUsX IPUPOAHOIO U TEXHOICHHOI'0 XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC HAyUYHbIE OTKPBITHS
B 00J1aCTH OHMOJIOTHH;

pa3zButHe y OOYYarOIMXCS HHTEUICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B IIpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPHITUSMH U COBPEMEHHBIMU HCCIEAOBAaHUSIMU B OHOJIOTHH, PEIIAEMBIMU
el IpobieMaMH, METOHOIOrHed OHOJIOTHYECKOr0 HCCIECAOBAHMS, MPOBEACHUS JKCIEPHUMEHTAIbHBIX
HCCIIeI0BAHNH, PEIIEHHs ONOJIOrMYECKUX 3a7a4, MOAETUPOBAHUS OMOIOrMYECKUX 00BEKTOB U ITPOLIECCOB;

BOCITUTaHUE Y 00y4aroImuXcsl IEHHOCTHOTO OTHOLIEHUS K KUBOM NIPUPOJE B LIEIOM U K OTJEIbHBIM
e€ o0beKTaM U ABJICHUSIM; GOPMUPOBAHNE FKOJIOTMUECKOM, TeHETHYECKON IPaMOTHOCTH, 00IIEi KyJIbTYpHI
MOBEICHUS B IPUPO/JIC; HHTErPALlMU €CTECTBEHHO-HAYUHBIX 3HAHUI;

npuoOpereHne O0Oy4yarOIMMHUCA KOMIETEHTHOCTM B PAaLMOHAIBHOM IPUPOAOINOJIB30BaHUN
(coOmroneHre mpaBuil MOBEACHUS B TNPHUPOZIE, OXpaHbl BUAOB, 3KOCHCTEM, OMOc(hepbl), COXpaHEHUHU
COOCTBEHHOTO 3JIOPOBBSI M 3[0POBbsSl OKPYKAIOIIUX Jrofed (coOmoleHus Mep NpOQHIaKTHKH
3a0oneBaHuil, obecreyeHrne 0e30MaCHOCTH KU3HEASITEIbHOCTH B UYPE3BBIYaHBIX CUTYaLUSX IPUPOAHOTO
U TEXHOTEHHOTO XapakTepa) Ha OCHOBE WCIOJB30BaHUS OMONOTMYECKHX 3HAHMH W YMEHU B
MOBCE/IHEBHOM JKH3HHU;



CO3/1aHUE YCIIOBUH JUIsi OCO3HAHHOTO BEIOOpA 00YYArOIIMMUCS WHAMBHIYaIbHOW 00pa30BaTEIbHOM
TPAaeKTOPUH, CHOCOOCTBYIONIEH  IMOCIHEAYIOmEMY IPO(QECCHOHATBHOMY  CaMOONpPECICHHIO, B
COOTBETCTBUH C MH/MBUIyaIbHBIMH UHTEPECAMU M OTPEOHOCTSIMU PEruoHa.

OOIee 4KCIIO 4acoB, OTBEICHHBIX HAa M3ydeHHE OMOJIOTMU Ha YrIIyOJICHHOM YPOBHE CPEIHEro
ob1ero odpazoBanusi, coctanisieT 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102
yaca (3 yaca B HEJIeIO).

OtOop opraHM3alMOHHBIX (OPM, METOIOB M CPEICTB OOydYCHHs OMOJIOTMH OCYIIECTBISETCS C
y4ETOM Crienn(HKU ero Coep>KaHus U HaIIPaBJICHHOCTH Ha POJIOJDKEHNE OMOIIOrMYEeCKOro 00pa3oBaHus
B OpraHMU3AIUAX CPETHEro NpoheCcCHOHAIBHOTO U BEICIIEr0 00pa30BaHHUs.

O06s13aTenbHBIM YCIOBUEM MPH 00Y4EeHHH OMOJIOTUH Ha YIITyOJIIEHHOM YPOBHE SIBJISIETCS POBEICHUE
71a00paTOpHBIX M TpaKTH4ecKux pador. Tawke ydacThe oOy4aroUIMXCs B BBINOJHCHUHM MPOCKTHBIX U
y4eOHO-NCCIIeI0BaTENBCKUX paboT, TEMATHKA KOTOPBIX ONPEAENSETCS YYUTEIEM Ha OCHOBE HMMEIOIMXCS
MaTepUalbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBHM.



COJAEPXKXAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpOrpaMMBl, BBIJETIEHHOE KYpCu80oM, HE BXOAUT B IPOBEPKY TOCYIapCTBEHHOU
uroroBoit arrectauuu (['A).

Tema 1. buoJsiorus Kak Hayka

CoBpemenHast OuoJorus — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHS OHOJIOTHH.
Buonornueckne Hayku U u3ydaemble MU TpoOsembl. DyHAaMeHTa bHbBIC, PUKIAIHBIE U TTOUCKOBEIE
Hay4yHbI€ UCCIIEIOBAHNUS B OMOIOTHH.

3HayeHue OHOIOTMU B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
[Ipodeccun, cBsizaHHBIE ¢ OHONOTHel. 3HaUeHHEe OWOJIOTHH B MPAKTHYECKOH JIEITENIbHOCTH YelOBeKa!
MEAMIIMHE, CETCKOM X0341UCTBE, MPOMBIIIJIEHHOCTH, OXpaHe MPUPOIBI.

JdemMoHcTpanun

[optpersi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. apseii, I. Menpens,
B. U. Bepuanckuii, U. I1. Ilasnos, . . Meunukos, H. . Basuios, H. B. Tumodees-PecoBckuii, [x.
Yotcon, @. Kpuxk, /I. K. benses.

Tabmure! 1 cxembl: «CBS3b OHOJIOTUH ¢ APYTHMHU HayKaMmmy, «CHcTeMa OMOJIOrHIeCKUX HAYK».

Tema 2. )KuBble cucTeMbl H HX H3yYeHHE

’KuBble cucrembpl Kak mpeaMmer u3ydeHHs: Ouonmoruu. CBONCTBA JKHUBBIX CHCTEM: E€IWHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh M IEIOCTHOCTH, CIOKHOCTh M YIOPSIOYEHHOCTH CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPTaHU3AIUs, CAMOBOCIPOU3BENEHUE, PA3IPaKUMOCTh, W3MEHYHUBOCTh, POCT H
pasBHTHE.

YPpOBHM OpraHu3alliu >KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIA, TKAHEBBIM, OPraHU3MEHHBIMH,
MOMYJIALIMOHHO-BUIOBOM,  3KOCHUCTEMHBbIH  (OMoreoumeHorudeckuii),  Ouochepusiii.  I[Iporeccsl,
MPOUCXOMAIINE B KUBBIX cucTeMax. OCHOBHBIC TPU3HAKH XKUBOro. JKH3HB Kak (opma CylecTBOBaAHHS
Matepuu. Hayku, n3ydaromiye >kiBble CHCTEMBI Ha Pa3HBIX YPOBHSAX OpTaHH3AIlIH.

M3ydyenme >KMBBIX CcHCTeM. MeTonbl Owollormuecko Haykd. HaOmropgenue, u3MepeHHeE,
SKCIEPUMEHT, CHUCTeMaTu3alusd, MeTaaHanu3. IIoHsATHE O 3aBUCMMOM U HE3aBHCUMOM IEepeMEHHOM.
[InarnpoBanue sxcnepuMenta. [locranoBka u mpoBepka rumore3. Hynesas runoresa. [lonarne BeiOopku
n e€ mocroBepHOCTh. Pa3dpoc B Ouomormdeckmx naHHBIX. OIEHKa JOCTOBEPHOCTH ITONyYEHHBIX
pe3ynbTaToB. [IpHunHBI HCKaXKEHUsT Pe3yIbTaTOB dKCIepruMeHTa. [[oHsITHE CTaTHCTHIECKOTO TECTa.

JdemoHcTpanuu

Tabmutp! n cxembl: «OCHOBHBIE TPU3HAKH KU3HWY, «bromornyeckue cucreMb», « CBOWCTBA KIUBOU
MaTtepun», «YPOBHH OpraHWU3aMH JKUBOW TpHpoAbD», «CTpOCHHWE >XUBOTHOW KICTKW», «TKaHH
KUBOTHBIX», «CHCTEMBI OpPTraHOB YEIIOBEYECKOr0 Oopranm3May, «buoreonenos», «buochepa», «MeToast
M3YYEHUS KUBOH TIPUPOIBI».

O6opynoBanue: mabopatopHOe OOOpYHOBaHWE ISl TPOBEASHHS HAOIIONEHUH, W3MEpeHHi,
JKCIIEPUMEHTOB.

IpakTuyeckas padora «Vcronp30BaHre pa3TUIHBIX METOIOB TIPHU N3YUEHHUH JKUBBIX CHCTEM).

Tema 3. BuoJsiorusi KjieTku

Kierka — cTpykrypHO-(hyHKIIMOHATBHAS eIUHUIIA )KUBOTO. VicTOpHS OTKPBITHS KieTku. Paboter P.
I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Llneiinen, P. Bupxos). OcHOBHBIE TONOKEHUS
COBPEMEHHOI KJIETOYHOU TEOPUH.

Meroapl MONEKYISPHON M KIETOYHOW OMOJIOTHH: MHKPOCKOMUS, XpoMmaTorpadus, anekrpodopes,
METOJT MEYEHBIX aTOMOB, Mu(depeHnnaabHoe NeHTpruyrupoBaHue, KyJIbTUBHPOBAHNE KIIETOK. M3yuenue
Quxcuposannvix Kiemox. IJEKTpOHHAs MHUKpockonusa. Kougoxanvnas muxpockonus. Bumanvroe
(npudicusHeHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. Ilneiinen, P. Bupxos, K. M. bap.



Tabmuupt n cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBINH MHKpOCKOm», «McTopus pa3BuThs
METOJI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpPONpENapaThl pPACTUTENBHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KIIETOK.

[pakTuyeckasn padora «l3yueHne MeTOAOB KIETOYHOH Ouonormu (xpomartorpadus,
anekrpodopes, muddepeniuanbaoe eHTpudyruporanue, [1LP)».

Tema 4. Xumnyeckasi Opranu3anms KJIeTKN

XUMHUYECKAN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMUKpPO3JIEMEHTH. Boga n e€ ponb Kak
pacTBOpHTENs, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAHMM KJIETKH, TEIJIOPEryIsauuu. MuHepaabHbIe
BEIIIECTBA KIIETKU, MX OMoornieckast poib. Poilb KaTHOHOB M aHMOHOB B KIIETKE.

Oprannueckue BeliecTBa KIETKU. buomornyeckue monmumepsl. benku. AMHUHOKHUCIOTHBIN COCTaB
0enkoB. CTpyKTyphl OenkoBoi Monekyinsl. [lepBuiHas cTpykTypa Oenka, menTuaHas cBs3b. BropudHas,
TpeTHYHasi, YeTBepTHUYHast CTPYKTyphl. JleHaTyparus. CpolictBa OenkoB. Kiaccugukarus OelnkoB.
Buonoruueckue ¢pynkiuu 6enkoB. [Ipuonsi.

VYrieoael. MoHOcaxapubl, JUcaxapujibl, OJUrOcaxapujibl W mojucaxapuipl. OOIMH IUaH
CTpOeHHS U (PU3NKO-XUMHUECKHE CBOHCTBA YIiIeBO10B. bruosiornueckne QpyHKIMH yrIIEBOJIOB.

Jlunuael. TuapodunbHO-ruApodoOHbIe cBokicTBa. Kitaccubukaius nunuioB. Tpuriuiepuibl,
dhocdomumumbl, BOCKH, cTepouibl. buomornueckne Gpyuakmum mumuaoB. OOmHe CBOMCTBA OMOIOTHIECKIX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, TIOTYITPOHUIIAEMOCTb.

Hyxnennossie xkucnotsl. JJHK n PHK. Ctpoenne HykinenHoBeIX kKucnoT. Hykneornast. [lpuaimn
komiuieMeHTapHocty. [Ipasuio Yapradda. Crpykrypa JJTHK — nBoiiHas crupaib. MecTOHaX0XKACHUE U
ouonornueckue pynkinuu JJHK. Bugst PHK. @ynkiun PHK B kirerke.

Ctpoenue mosiekysbl AT®. Makposprudeckue csa3u B Mojiekysie AT®. buosnornueckue QyHkinu
AT®. BoccraHoBieHHBIE IEPEHOCUYHUKH, X OYHKITUH B KIETKE. /[pyeue nykreosuompugochamol (HTD).
Cexsennposanue JIHK. Memoowl cenomuru, mpanckpunmomuru, npomeomuxi.

CtpykrypHass OHOJOrHs: OHOXMMHYECKHME M OuHOH3MYECKHE MCCIACIOBAaHUSA COCTaBa M
MPOCTPAHCTBEHHOU CTPYKTYPBI OMOMONeKyin. Moodenuposanue cmpykmypul u yHKyull OUOMOREKYT U UX
Komnaekcos. KomnviomepHulil OU3QUH U OP2AHUYECKUL CUHME3 OUOMONEKYL U UX HENPUPOOHBIX AHALO208.

JdemoHcTpanuu

IMoptpersr: JI. Ilommar, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmma, ®. Coanarep, C.
[Ipy3unep.

Huarpammbl: «Pacnpesenenne XMMUYECKUX 3JIEMEHTOB B HEXHWBOM mpupone», «Pacnpenenenue
XUMHYECKUX JJIEMEHTOB B KUBOU MIPUPOIEN.

Tabmumpr u cxemsl: «lleproanueckas TabmUIIa XUMUYECKAX AIIEMEHTOBY», «CTpOEHHE MOIEKYIbI
Bozbl», «BemectBa B cocraBe opraHuzMoB», «CTpoeHme MONEKynsl Oenmka», «CTpyKTypsl OemKkoBoin
MOJIEKyNbl», «CTpoeHHE MONeKyn yriaeBomoBy, «CTpoeHrWe MoieKyna IunuaoB», «HykienHoBBIE
KHCTIOTBD», «CTpoeHne Monekynbl ATDy.

O6opynoBaHue: XUMUYECKas MOCyia U 000pyI0BaHHE.

JlaGopaTopHas pa6ora «O6HapyxeHre OETKOB C IIOMOIIBIO KAYECTBEHHBIX PEaKITUi.

JlabopatopHas pabora «lccienqoBaHue HYKIEMHOBBIX KHUCIOT, BBIACJIEHHBIX U3 KIETOK
Pa3TUYHBIX OPTAaHU3MOBY.

Tema S. Ctpoenue u QyHKIHMHT KICTKH

Tunel  KIETOK: dykapuoTWdeckas U mpokapuormueckas. CTpyKTYypHO-(QDYHKIIMOHATHHBIE
00pa3oBaHUs KIIETKH.

Crpoenune mnpokapuotnueckod kierku. Kierounast creHka Oakrepuii m apxeid. OcoOeHHOCTH
CTPOCHUSI TEeTEePOTPOPHON U aBTOTPO(PHOH MPOKAPUOTHIECKHX KIETOK. MecTO W PONlb MPOKAPHOT B
OHOIIEHO3aX.

Crpoenne # (QYHKIMOHMPOBAHME OJYKApUOTHUECKOW kieTkd. Ilmasmatuueckas memOpaHa
(mnazmanemma). CTpykTypa IuiazMaTH4ecKod MemOpaHbl. TpaHCIOPT BeLIECTB yepe3 IIa3MaTHUECKYIO
MeMOpaHy: maccuBHbIN (auddys3us, obneruéHuas auddys3us), akTUBHBINA (IEPBUYHBIH M BTOPHYHBIHI



aKTUBHBIHN TpaHCcopT). [lomynponuniaemocts MeMOpaHbl. PaboTa HaTpHii-KaareBoro Hacoca. JHAOLUTO3:
NUHOIUTO3, (harommro3. Dk3omuto3. Kierounas crenka. CTpykTypa ¥ (QYHKIHM KJIETOYHOW CTEHKH
pactenwuii, TpuOOB.

Huronnazma. Ilutozome. ILluTockenmer. [IBuxkenune nuTomazmMel. OpraHouasl — KIIETKH.
OnnomemOpaHHBIe OpraHOHU bl KIETKH: SHAomIazMarnaeckas cerb (JI1C), anmapat ['onbmpku, TH30COMBI,
WX CTpoeHue U QyHKIUH. B3anMocBs3b 0JHOMEMOpaHHBIX OPraHOUIOB KieTKH. CTpoeHrEe TPaHy I pHOTO
perukynyma. Mexanusm nanpasnenus deaxos 6 IIIC. CuHTe3 pacTBOPUMBIX 0enKkoB. CHHTE3 KIIETOUHBIX
MeMOpaH. ['maakwuii (arpaHyISpHBII) SHIOIIIa3MaTHYECKUH peTuKyIyM. CekpeTopHas (QyHKLUS armnapaTa
Tonbxu. Moouguxayus 6enxos ¢ annapame I onvoocu. Copmuposka benxos ¢ annapame I onvoxicu.
Tpancnopt BemecTB B kiieTke. Bakyonu pactutensHbix kinetok. Kierounstit cok. Typrop.

[onyaBTOHOMHBIE OpPTraHOMIBI KJIETKA: MUTOXOHPUH, IIACTUABL [Ipoucxocoenie MumoxoHopuil
u naacmud. Cumobuoecenes (K.C. Mepeockoscruil, JI. Mapeynuc). CTpoeHrue U PyHKIIMH MUTOXOHIPUN U
ractu. [lepBudHbIie, BTOPHYHBIE U CIOXKHBIE IIACTH/IBI (POTOCHHTEIUPYIOIIMX IYKAPUOT. XIJIOPOILIACTHI,
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranonisl kietkn CtpoeHre U QyHKIIUH HEMEMOpaHHBIX OPTaHOUJOB KIIETKH.
PubGocombl.  [Ipomesicymounvie puramenmol. MukpoduIaMeHTbl. AKMUHOBble MUKDODUIAMEHMBL.
MBpllIeuHbIe KIIETKH. AKMUHOBble KOMNOHEHMbl HeMbluleunblx Kiemok. Mukporpyoouku. KierouHbrit
ueHTp. CTpoeHne 1 IBUKEHHE KTYTUKOB U pecHUYEK. MUKpOTpyOouky 1uToriasmel. Llentpuons. beaku,
accoyuuposanmvie ¢ MUKpoguiamenmamu u Mukpompyooukamu. Momopuuie denxu.

SAnpo. Obomnouka siapa, XpOMaTHH, KapHoIIa3Ma, SIPBIIKA, UX CTpoeHHne W (pyHKIuu. SnepHbrit
OenKoBBIi MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEP(A3ZHOM sIIipe. DyxpomamuH u
eemepoxpomamun. benKu XpoMaThHa — TUCTOHBI. [Junamuxa sideprotl 0Oonouku 6 mumose. SHoepHulil
MpaHcnopm.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK AYKAapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPHOHOI).

JdemoHcTpanuu

IToptpersr: K.C. MepexkoBckuii, JI. Mapryimmuc.

Tabmumbl 1 cxeMbl: «CTpOoeHHE DYKAPHOTHICCKOW KIETKN», «CTpOEHWE >XUBOTHOU KIICTKH,
«CTpoeHune pacTUTeNbHOMN KIETKU», «CTpOeHHEe MUTOXOHAPUMY, «S1po», « CTpoeHre IPpOKapHuOTHYECKOI
KIIETKID.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, MHUKpOIpPENapaTbl PAaCTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOIpenapaTbl 0aKTepUanbHbIX KIETOK.

JlaGopaTopHasi padoTa «/3y4ueHue cTpoeHuUs KIETOK PAa3IUUHbIX OPTaHHU3MOBY.

IIpakTuuyeckas padora «lI3ydeHne CBOICTB KIIETOYHONH MEeMOpaHBD».

JlaGopaTopHasi padora «/ccinenoBanue mia3Monu3a U AEIUIa3MOoJIi3a B PACTUTENbHBIX KIETKaxX».

IIpakTuyeckas padora «/3yueHne ABUKCHUS LUTOIUIA3Mbl B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallleHle JHEPrUU B KJIeTKe

AccuMuIALMSA W OUCCUMMWILIIMA — [JIB€ CTOPOHbI Merabonusma. Tumbl oOMeHa BeIIecTB:
aBTOTPO(HBIA U TeTepOTPOdHBIA. YyacThe KHCIOpoAa B OOMEHHBIX Ipoleccax. DHEepreTHIecKoe
obecrieueHne KIeTKu: npespamenne AT® B oOMeHHBIX nporeccax. GepMeHTaTUBHBIN XapaKTep peaKIuii
KJIETOYHOro MerabonmusMa. DepMeHThI, WX CTPOSHHE, CBOWCTBa M MexaHU3M jaeicTBus. KodepMmeHTHI.
Otnnunst GepMEHTOB OT HEOPraHWYECKUX KaTalu3aToOpoB. benku-akTHBATOpBl M OEIKU-WUHTMOUTOPHI.
3aBHCUMOCTD CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT Pa3IMUHbIX (PaKTOPOB.

[lepBuYHBIM CUHTE3 OpraHUYECKUX BEIIECTB B KileTke. DOTOCUHTE3. AHOKCULEHHDIN U OKCULEHHDIL
gdomocunmes y 6axmepuii. Ceemocobuparoujue nueMeHmsl U nueMeHmsvl peakyuoHHo2o yewmpa. Pomnb
XJIOPOIUIAcTOB B mpouecce porocunresa. CreroBast U TeMHOBas ¢asbl. Pomoovixanue, Cs., Cs. u CAM-
munsl gomocunmesa. llpogykTuBHOCTH (GoTOCMHTE3a. BiusiHue pa3nuyHbIX (aKTOpPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HHUTpH(ULHMpyomMe OakTepuu,
xKeJe300aKTepun, cepobaKkTepuu, BOIOPOAHbIE OaKTepun. 3HaUCHNE XeMOCHHTE3A.



AmnaspobHbie opranu3Mel. Buabl 6poskenus. [IpogyKTel OpokeHus U UX UCTIOJIb30BAHHUE YEITOBEKOM.
AHa3poOHbIe MEKPOOPTaHU3MBI KaK 00bEKTEl OMOTEXHOIOTHH U BO30OYAUTENN OONIE3HEH.

AnpoOHBIE OpraHnu3MBbL. DTarbl SHeprerudeckoro oomena. [logroroBurensHblil 3Tan. I'ukonus —
OECKUCITOPOHOE PACUICTIIICHUE TITIOKO3BI.

buonornueckoe okucieHHE, WIM KIETOYHOE JpIxaHue. Pomp MuTOXOHApPWH B mpoleccax
Oouonoruueckoro okucieHus. Lluknndeckue peakumu. OxuciaurensHoe QocdopunrpoBanue. OHepeus:
Membpannozo epaduenma npomoros. Cunmes AT®@: paboma npomonnoti AT®-cunmasvl. [IpeumyiecTpa
a’poOHOTro MyTH OOMEHA BEIIECTB Mepel aHa3POOHBIM. DP(HEKTUBHOCTh SJHEPTeTUUESCKOr0 OOMEHA.

JdemMoHcTpanun

Hoptperst: [x. Ilpuctan, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Duremsrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabnuipl U cxembl: «DotocunTe3», «DHEpreTruueckuii oOMen», «bruocunTes Oenka», «CTpoeHue
(dhepMenTay, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHHWE Ui MPUTOTOBIICHHSI TOCTOSHHBIX U
BpPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHuasi padora «/3ydeHue KaTaTUTHYECKOM AaKTHBHOCTH (EPMEHTOB (Ha NpUMepe
aMUIIa3bl WK KaTaasbl)y.

JlabopaTtopHas padora «/3ydenue (epMEHTATHBHOTO PACIICIUICHHS IIEPOKCHIA BOIOPOIA B
PaACTUTENBHBIX M JKUBOTHBIX KJIETKAX).

JlaGopaTopuasi pa6oTa «CpaBHEHHE IPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTtopHas padoTa «CpaBHEHHUE TIPOIIECCOB OPOXKEHUS U JBIXAHUSD).

Tema 7. HacaencrBennasi nHgopManus u peajn3anus e B KIeTKe

Peakunu matpuanoro cuHTe3a. [IpUHIMIT KOMIJIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CHHTE3A.
Peanmuzamms HacimenacTBeHHOW wWHGOpMAIMU. [ €HETHYECKUH KOJ, €ro cBoicTBa. TpaHCKpUIITUS —
matpuuHbld cuHTe3 PHK. IIpuHUMNBI TpaHCKpUMNIMU: KOMIUIEMEHTApHOCTh, AHTUNAPAIIIEIbHOCTD,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoti knemxe. Hexooupyowue PHK.

Tpancsamus u e atansl. Ydactue TpancnopTHeIx PHK B 6nocuaTese 6enka. Y ciaoBus 6mocuHTE3a
oenmka. KomnpoBanme aMmuHOKHCTOT. Poith prubocoM B OmocHHTE3e Oenka.

Cogpemennvie npeocmasienus o cmpoeHuu 2enos. OpraHn3anys TeHOMa y MPOKapUOT U DYKapPHOT.
Perymsimus akTUBHOCTH T€HOB y mpokapuoT. ['unoresa omepona (P. XKakob, XK. Mano). Moaekyiapusie
MexXaHuzMbvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perymsmms
00MEHHBIX MPOIIECCOB B KieTke. KiteTouHbrit ToMeocTas.

Bupycer — Heknerounbie (OpMBbI JKU3HA U 00IHTaTHBIE Tapa3uThl. CTPOEHNE MPOCTHIX M CIOKHBIX
BHPYCOB, PpETpOBUpPYcOB, OaxrtepuodaroB. JKusuennviti yuxn JHK-cooepowcawux eupycos, PHK-
cooepacawyux supycos, bakmepuogazos. Obpamuas mpaHcKpunyus, peeepmasa, uHmezpasd.

BupycHeie 3aboneBaHus 4enoBeKa, KMBOTHBIX, pacteHuit. CIIMJ], COVID-19, comumansHble 1
MEIUIIMHCKHIE TIPOOIEMEI.

Buoungopmamuka: unmeepayus u ananuz 6Oonvwux maccueos («bigdatay) cmpyxkmypuwix
ouonozuyeckux oanuvix. Hanomexnonoauu 6 6uonozuu u meouyure. Ilpoepammupyemvie pyHkyuu 6exos.
Cnocobbl 0ocmagku 1eKxapcms.

JdemoHcTpanun

Ioptpersi: H. K. Konsuos, 1. Y. IBaHOBCKU.

Tabmuip! u cxembl: «brocuHTe3 Oenmkay, «I eHernueckuit kKomy, «Bupychiy, «bakrepuodaruy.

IIpakTnyeckas padora «Co3naHue MOJETN BUPYCa».

Tema 8. JKusHeHHBbIH HUKJ KJIETKH

Kierounsrit muki, ero mepuoasl u peryisamus. Matepdaza u muto3. OcoOEHHOCTH TPOIIECCOB,
npoTekaronmx B uHTepdase. [logroroska kierku x aenenuto. [Ipecuarernueckuii (IOCTMUTOTHYECKUT),
CHUHTETUYECKUH 1 MOCTCUHTETHYECKUH (IPEMUTOTUYECKUI) Tepruobl HHTEp(a3bl.

Matpuunsiii cunres JAHK — permmmkanus. [punnuner pernukanun JJHK: xommiemeHTapHOCTS,
MOJIYyKOHCEPBATUBHBIN CHUHTE3, aHTUNapaienbHocTh. Mexanusm pemnukauuu JIHK. Xpomocomsl.



Ctpoenue xpomocoM. TenoMepsl U TeoMepasa. XpOMOCOMHBIH HA0OP KICTKH — KapUOTHI. [IUIion iHbIH
U TAIUIOMIHBIH HAO0pBI XpOMOCOM. ["'oMoToruyHbIe XpOMOCOMEI. [10710BBIE XPOMOCOMBEI.

Henenne xnerku — muto3. CTaauu MUTO3a W MPOUCXOIAIIME B HUX IpoLEcCchl. THIBI MHUTO3a.
Kapuokunes n nutoknnes. buonorndeckoe 3HaueHNE MUTO3a.

Perynsus MuTOTHYECKOTO IMKIA KIeTKU. [IporpamMmmupyemast kierodnasi THOENb — aronTo3.

Krnerounoe sapo, XpomocoMbl, (GYHKIMOHANBHAS TEeHOMHUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposxu, cmaperus u eubenu kiemox. «L{ugposas xiemkay — buoungpopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTIEMKU.

JdemMoHcTpanun

Tabnuip! u cxeMbl: «KH3HEHHBIH UK KICTKW», «MHTO3», «CTpOoeHUE XpOMOCOMY, «Perukarus
JIHK».

O6opynoBaHue: CBETOBOH MUKPOCKOIT, MUKpOTpenaparhl: «MHTO3 B KIIETKaX KOpEIIKa JTyKa.

JlabopaTtopHas padota «/3ydeHrne XpoMOCOM Ha TOTOBBIX MHUKpOIIpEnapaTaxy.

JlaGopaTopHasi pabora «HabmiogeHrne MuTo3a B KJIE€TKax KOHYMKa KOpeEIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenapaTax).

Tema 9. CTpoeHue u GyHKIMH OPraHU3MOB

Buonoruueckoe pasnooOpasue opraHuzMoB. OJHOKIETOYHBIC, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbBIE
OpPTaHHU3MBI.

OCoOeHHOCTH CTPOEHHSA U KU3HENEATENbHOCTH OJHOKJIETOYHBIX OpPraHM3MOB. bakrepuu, apxew,
OJHOKJIETOYHBIE TPUOBI, OTHOKIIETOUHBIE BOJOPOCIH, APYTHe IPOTHCTHI. KooHManbHbIE OpraHu3MBbl.

BsanmocBs3b yacTeil MHOTOKJIETOYHOT 0 OpraHn3Ma. TKaHu, OpraHbl ¥ CUCTEMBI OpraHoB. OpraHusm
Kak euHoe 1enoe. 'omeocras.

Txanu pactenuil. TuIbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, MOKPOBHAs, IMPOBOIAIIAL,
OCHOBHas, MexaHwdeckas. OcoOeHHOCTH CTpoeHUs, (PYHKIHMI W pacmojiOKEHHWsS TKaHEH B OpraHax
pacTeHui.

TkaHu JKMBOTHBIX M 4YeNIOBEKAa. THWITbl XMBOTHBIX TKAaHEW: JMHTENWATbHAs, COCIMHHUTENbHAS,
MbIlIeYHas, HepBHAsA. OCOOCHHOCTH CTPOCHYSI, QYHKIIUI U pacioIoKeHUs TKaHeH B OpraHax >KUBOTHBIX U
YeroBeKa.

Opranbl. BereratuBHbIE W TeHEpaTHUBHBIE OpraHbl pacTeHWi. OpraHel W CHCTEMBI OpPraHOB
YKUBOTHBIX U denoBeka. OyHKITNN OpraHOB U CHCTEM OPTaHOB.

Omnopa Ttema opranuzMoB. Kapkac pacteHuii. Ckenmersl OTHOKIETOYHBIX W MHOTOKIIETOYHBIX
KUBOTHBIX. HapyXHBIH U BHYTpeHHHI cKkener. CTpOEHHE U TUITHI COSAMHEHUS KOCTEH.

JBmxenne opraHM3MoB. JIBIKEHHE OMHOKIIETOYHBIX OpPTaHU3MOB: aMEOOHIHOE, >KTYTUKOBOE,
pecHmuHOE. J[BMKEHMEe MHOTOKIIETOYHBIX PACTEHUN: TPOMM3MBI M HACTUH. J|BMKEHHE MHOTOKJI€TOUYHBIX
JKUBOTHBIX M YellOBeKa: MbleyHas cucrema. Pednexc. CxeneTHpie MBIIIIBI M UX padoTa.

[Mutanme opranm3moB. [lornomeHue BOMBI, YIIEKUCIOTO Ta3a W MUHEPANBHBIX BEIIECTB
pactenusMu. lluTaHue >XMBOTHBIX. BHYTPHIIONOCTHOE M BHYTPUKIIETOUYHOE MHIeBapeHue. lluranume
MMO3BOHOYHBIX  JKABOTHBIX. OTHEnsl NHINEBApPUTENBHOTO Tpakta. [luimeBapuTenbHBIE —IKENME3bl.
[IumeBapuTenpHas crCTEMa YEIIOBEKa.

Hpixanne opranusMoB. /[lpixanme pacrteHmii. Jlprxanme xuBOTHBIX. Jluddy3ms ra3zoB uyepes
MOBEpXHOCTh KiIeTKkH. KoxkHoe mpixanue. JlprxaTenbHas moBepXHOCTh. JKabepHoe U JIErouHoe JbIXaHue.
JlpIxaHne TO3BOHOYHBIX JKMBOTHBIX W YEIOBEKA. OJBONIONHMOHHOE YCIOXKHEHHE CTPOSHHS JIETKHX
MTO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenmpHasi cucTeMa 4YenoBeka. MeXaHu3M BEeHTHIISAIUN JETKUX Y TTHIl U
MJIEKOTTUTAIOMNX. Perymsius neixanus. [lprxarenpHpie 00bEMBI.

TpaHCTOpPT BellecTB y OpraHU3MOB. TpaHCIIOPTHBIE CHCTEMBI pacTeHWi. TpaHCHOPT BelIecTB y
KUBOTHBIX. KpoBeHocHast cuctema m e€ opranbl. KpoBeHOCHass crcTeMa IMO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Ceplie, KPOBEHOCHBIE COCYIBI M KpoBb. Kpyrm KkpoBooOpamieHHs. IBOIIOIHOHHBIE
YCIOKHEHUSI CTPOEHHSI KPOBEHOCHOW CHCTEMBbI T03BOHOYHBIX KMBOTHBIX. PaboTa cepana u e€ perysmusi.

Brinenenue y opranuszMoB. Beiaenenne y pacrenuil. Bolgenenue y ;kuBoTHbIX. COKpAaTUTENBHBIE
Bakyonu. OpraHsl BeieneHus. OuIbTpanys, ceKpenus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBI paOOTHI



OpraHoB BblJeneHMs. CBS3b MOJOCTH TeNla ¢ KPOBEHOCHOW M BBIAEIUTENBHON cucTeMaMmu. Briienenue y
MO3BOHOYHBIX JKUBOTHBIX U denoBeka. [louku. Ctpoenue u pyHKunoHupoBanue HeppoHa. Obpa3oBaHue
MOYH Yy YeJIOBEKa.

3ammra y OpraHM3MOB. 3allUTa y ONHOKIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M LUCTHI
MPOCTEWINX. 3alMTa y MHOIOKIETOUHbIX pacTeHuil. Kytukyna. CpeacTBa macCUBHOM M XUMHUYECKON
3amuThl. OUTOHLIKIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M WX MpPOM3BOAHBIC. 3alllUTa OpraHu3Ma OT
Oonesneil. MIMMyHHas cucrema denoBeka. KIeTOUHBIH M TyMOpaJbHBIA MMMYHHUTET. BpOKIEHHBIA U
npuoOpeTEHHBIN crennpUIecKrii HMMYHHUTET. Teopus KioHambHO-cenekTuBHOro uMmmyHuTera (I1. Ipnux,
®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OPraHU3MOB. Ponlb BpOXkIEHHOIO UMMYHHTETA B
Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUM.

PazgpaxxuMocTh M peryisiius y opraHu3MoB. PazapaXUMOCTh y OJHOKJIETOYHBIX OPTaHHU3MOB.
Takcucsl. PazipaxuMOCTh U peryisuus y pacreHuil. PocToBbIE BEIIECTBA U UX 3HAUECHUE.

HepBHas cucrema m pedrekTopHasi peryisnusi y >KUBOTHBIX. HepBHas cucrema m e€ OTIHEibl.
OBOJIIOIMOHHOE YCIIOKHEHHWE CTPOEHUS] HEPBHOW CHUCTEMBI Yy KHBOTHBIX. OTIeNnbl TOJOBHOI'O MO3ra
MO3BOHOYHBIX )KUBOTHBIX. Peduiekc n peduiekropHast qyra. be3yciioBHbIE U YCIOBHBIE PE(IEKCHI.

['ymopanbHas perynsauus v 3HJIOKpHHHAS CUCTeMa XUBOTHBIX U yenoBeka. JKene3bl 2HIOKPUHHOM
CUCTEeMbl U HX TOPMOHBI. JleficTBME TOPMOHOB. B3anMOCBSI3b HEPBHOHM M JIHJOKPUHHON CHCTEM.
I'mmoranamo-runoduzapHast cuctema.

JdemMoHcTpanun

IToptper: W. I1. ITaBnos.

Tabmuip! u cxembl: «OTHOKIETOUHBIE BOAOPOCINY, «MHOTOKIETOUHBIE BOIOPOCTN Y, «bakTepuny,
«[Ipocreitmuey, «OpraHsl IBETKOBBIX pacTeHHI», «CHCTEMBI OpPTraHOB IO3BOHOYHBIX >KUBOTHBIXY,
«BayTpennee cTpoeHue HaceKOMBIX», «TkaHu pacreHuit», «KopHeBble cucTeMbl», «CTpoeHue cTedisy,
«CTpoeHuEe JIUCTOBOM IUIACTMHKW», «TKaHM XHUBOTHbIX», «Ckener uenoBeka», «llumieBaputenbHas
cucrema», «KpoBeHocHas cucrema», «JlpixatenpHas cucrema», «HepBHas cucrema», «Koxay,
«MBpliieyHas cucreMay, «BplnenuTtensHas cucreMa», «QHIOKPUHHAs cucTeMay, «CTpoeHue MBI,
«MImmyHuTeT», «KummedHonoaocTHpe», «CxeMa TUTaHUS pacTeHmi», «KpOBEHOCHBIE CHCTEMBI
[IO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapb», «CrpoeHue IUlaHapuw», «BHyTpeHHee cTpoeHue
noxaesoro uepss», «HepsHas cucrema poio», «HepBHas cucrema narymkn», «HepBHas cucrema
npecMbIKatomuxcsy», «HepBHas cuctema nruny», «HepBHas cucteMa Miekonuraommx», «HepBHas
cucTeMa 4einoBekay, «Peduiexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl OJHOKJIETOYHBIX OpPIaHU3MOB,
MUKpOIIpeNapaTsl TKAHEH, DPAaKOBHHBI MOJUIIOCKOB, KOJIIEKIUM HACEKOMBIX, HWIJIOKOXKHUX, JKHBBIE
9K3EMIUISIPbl KOMHATHBIX PAcTeHUH, repOapuu pacTeHUM pa3HBIX OTIENOB, BIAKHBIE IPENApaTh
XKHUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJJIEKLUH OECIIO3BOHOYHBIX >KUBOTHBIX, CKEJET YeJIOBEKa,
obopyznoBaHMe Uil JEMOHCTPAlMM IIOYBEHHOTO M BO3AYIIHOIO IWTAHUS PACTEHUH, pacILenIeHus
Kpaxmana u OenkoB mon AedcTBueM (hepMEHTOB, OOOpyIOBaHME AJIsl AEMOHCTPALlMM ONBITOB IO
M3MEPEHHIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHNU3Ma JAbIXaTEIbHBIX ABHKEHUH, MOIEIH TOJIOBHOT'O MO3Ta
Pa3IUYHBIX )KHBOTHBIX.

JlabopatopHas padora «/13yuyeHue TKaHEl pacTCHUID.

JlabopatopHas padora «I3yueHre TKaHEH KUBOTHBIX.

JlabopatopHas padora «3yueHre OpraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoOxkeHNe U pa3BUTHE OPraHU3MOB

@opMBl pa3MHOXEHHUS OpPraHM3MOB: Oecrioyioe (BKIOYAas BEreTaTHBHOE) M IOJNOBOE. Buabl
0ecroIoro pa3MHOXKEHHSI: TOYKOBAHUE, CIIOPYJISIINA, (pparMeHTalus, KIOHUPOBAaHHE.

[TonoBoe pasmHoxkeHue. IlonoBble knerku, uiu ramersl. Meio3. Ctaguu meiio3a. IloBeneHue
XxpomocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICI Meii03a U ITOJIOBOro Mporecca. Melo3 u ero
MECTO B HM3HEHHOM LIMKJIE OPraHU3MOB.



[IpenszaponpieBoe passutHe. ['amerorene3 y >KuMBOTHBIX. llomoBele skeme3pl. OOpa3oBaHHE U
pa3BUTHE MOJIOBBIX KIeTOK. CriepMaTorenes u ooreHes. CTpoeHue MOMOBBIX KJIETOK.

OmnnogoTBOpeHue U YMOPUOHATIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIOOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnpnBuayansHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONOrHs — Hayka O pPa3BUTHH
opranu3mMoB. Mopgozenes — 00na uz enagnvix npodaem smopuonozuu. Konyenyus mopgocenos u mooenu
Mopgoeenesa. Ctaann SMOpHOTreHe3a JKUBOTHBIX (Ha puMepe IsarymkH). podnenne. Tunsl ApodaeHus.
Jlemepmunuposanuoe u Hedepmunuposannoe opodaenue. bnacmyna, munvi 61acmyn. OcobeHHOCTH
IpoOJIeHHsT MIIEKOMUTAIONIMX. 3apO/bIlIeBble JTUCTKU (TacTpyJssiuus). 3akiajKa OpraHoB M TKaHEH H3
3apOABIIIEBHIX JIUCTKOB. B3anMHOe BiMsSHME dYacTedl pa3BUBAIOIIErocs 3apojplma (IMOpHOHAIILHAS
WHIYKUKA). 3aKIajKa IU1aHa CTPOEHUS )KUBOTHOT' 0 KaK pe3yIbTaT HepapXUUeCKUX B3aUMO/ICHCTBHM T'€HOB.
Bnusinue Ha SMOpHOHATBEHOE pa3BUTHE PA3TUYHBIX (DAKTOPOB OKPYKAFOIIEH CPEIbI.

Poct u passutue xuBOTHBIX. [locTamMOpronaneHbl nepuon. [lpsimoe u HempsiMoe pa3BHUTHE.
PasBurue ¢ meramopo30M y OECIIO3BOHOUHBIX M TO3BOHOYHBIX JKUBOTHBIX. bHonormueckoe 3HaveHue
MPSIMOTO M HENPSIMOTO Pa3BUTHS, UX PACIPOCTpaHEHHE B MpUpone. THIBI pocTa KUBOTHBIX. DaKTOPHI
pEryJSIIMMA POCTa SKUBOTHBIX M denoBeka. CTaauu mocTIMOPHUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [leprno/ipl oHTOreHe3a yenoBeka. CtapeHrne U cMepTh KaK OHMOJIOTHYECKHE MTPOIIECCHI.

PasmHoxenue u pasButHe pacteHuid. [amerodutr um cropodut. Melo3 B KU3HEHHOM IIHKIIE
pactenuii. O0pa3oBaHKe CIIOp B Mpoliecce Melo3a. ['amerorenes y pactenuii. Omiog0TBOPEHHUE U PA3BUTHE
PaCTHTENBHBIX OPTaHU3MOB. J[IBOIHOE OTLIOIOTBOPEHHE y IIBETKOBBIX pacTeHnid. OOpa3oBaHne U pa3BUTHE
CEMEHU.

MexaHN3MBI eyl OHTOTEHE3a Y PACTEHUH W KUBOTHBIX.

JdemoHcTpanun

IToptpersr: C. I'. HaBammn, X. [lmeman.

Tabnuielt u cxembl: «BereratuBHOe pa3sMHOXKeHHE», «THIBI OECIIONOr0 Pa3sMHOKEHHUS,
«Pa3MHOXEHUE XJIAMUJOMOHA/Ib», «Pa3MHOXKEeHHE »5BIIIEHb», «Pa3MHOXeHUE THUIpBD, «Meilo3y,
«Xpomocombl», «l'ameroreHes», «CrTpoeHue SIHMLEKIETKH M crepMaro3ouja», «OCHOBHBIE CTaguU
oHTorenezay», «lIpamoe u Hempsimoe pa3BuTue», «Pa3BuTue Malckoro xyka», «Pa3BuTue capaHuny,
«PazBuTHe JATYMIKNY, «JIBOWHOE OIJIOMOTBOPEHHE Yy IIBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OJTHOOJIBHBIX U JABYJOJBHBIX pacTeHUN», «KU3HEHHBIA LMK MOPCKOM KamycThbD», «KU3HEHHBIN LUK
Mxa», « KU3HEHHBII UK NAOPOTHUKA, «OKU3HEHHBIA LUK COCHBDY.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOIPENapaThl SIMLEKIETOK U CIIEepMaTO30MA0B, MOZETb
«IUKIT pa3BUTHS JIATYILIKIY.

JlaGopaTopHasi padoTa «/3ydeHue cTpOeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpPENapaTaxy.

IIpakTHyeckas padoTa «BplsBIeHNE IPU3HAKOB CXOACTBA 3aPOABILIECH T03BOHOYHBIX )KUBOTHBIX).

JladopatopHas padora «CTpoeHUE OPTaHOB PA3MHOMXKEHHUSI BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Ucropust cTaHOBIeHHUS M pa3BUTHS T€HETUKH Kak Haykd. Paborter I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponp oredecTBeHHBIX YU€HBIX B pa3suTtun reHeruku. Padorsr H. K. Komeiioa, H. . BaBuioga,
A. H. benozepckoro, I'. [I. Kapneuenxko, 0. A. ®ummmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS M CHMBOJBL. |'OMOIOTMYHBIE XPOMOCOMBI, aJJICIBHBIE TE€HBI,
anbTEpPHATHUBHBIE IPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UroTa, YUCTas
TUHASA, THOpuAbl, TeHoTull, (QeHorur. OCHOBHBIE METOIbl T'€HETHKHU: THOPHI0JIOrHYECKUH,
LUTOJIOTMYECKUH, MOJNEKYJISIPHO-T€HETUYECKUIA.

JdemoHcTpanun

IMoptpersi: I'. Mengens, I. ne ®@pusz, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
Benozepckuii, I'. 1. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuup! 1 cxembl: «MeToabl reHeTHKH», «CXeMBbl CKpEIIMBaHUI.

JlaGopaTopHas pa6oTa «J/{po3odmia kak 00BEKT reHETHUECKUX UCCIICIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH



Monorubpuanoe ckpemuBanue. llepsblii 3akoH MeHnmenss — 3aKOH eIUHOOOpasusi THOPHIOB
neporo mnokoneHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHaens — 3akoH paclleuIeHus
npu3HakoB. L{uTomornueckre 0CHOBBI MOHOTMOPHIHOTO CKpEIIMBaHMsL. | MTIOTe3a YHCTOTHI TaMer.

Ananusupyromee ckpemuBanue. IIpomexyTouHbIil XapakTep HacieqoBaHMs. Paciienienue
MIPU3HAKOB NP HEMOJIHOM JOMHUHHPOBAHHH.

JuruOpuaHoe ckpemBanue. Tperuid 3akoH MeHzens — 3aKOH HE3aBHUCHMOIO HaclieIOBaHUS
pu3HaKoB. [{uToIOrMUecKue OCHOBHI JUTHOPUIHOTO CKPEIINBAHUS.

CueruieHHOe HaclieZjoBaHue npu3HakoB. Padotel T. Moprana. ClenieHHOe HaclieIoBaHUE TeHOB,
HapyllIeHUe CLEIUIeHU MKy TeHaMU. XPOMOCOMHas TEOpHs HaCIeICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M OIpeeNieH s oa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omoramernslil U rereporaMeTHbId NoJl. ['eHeTHYeckast CTpyKTypa IMOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETIEHHBIX C MTOJIOM.

I'enorun kak uenoctHas cucrema. IlmefioTporiusi — MHOXKECTBEHHOE JIEMCTBHUE TIEHa.
MHOXECTBEHHBIM ajuienu3M. B3anMmopelicTBre HeayUIeNbHBIX TEHOB. KoMruieMeHTapHOCTh. JMHUCTAa3.
ITonmumepus.

I'enernyecknii KOHTPOJIb Pa3BUTHSI PACTEHHM, JKUBOTHBIX M YENIOBEKA, a TaKkKe (PU3HONOrHUECKHX
IIpouecCCOB, MOBEACHUSA U KOTHUTHBHBIX q)YHKHI/II‘/'I I'eneTnyueckre MeXaHU3MBI CI/IM6I/IOFGH633, MEXaHN3MbI
B3aI/IMOJIeI‘/'ICTBI/I$I «XO034AUH — MapasuT U «XO3AUH — MI/IKpO6I/IOM». I'eneTnueckue acrieKThl KOHTPOJIA U
U3MCHCHH A HaCJ'Ie)ICTBeHHOI\/’I I/IH(bOpMaHI/H/I B ITOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanun

IToptpersi: I'. Mennens, T. Mopras.

Tabmumpr u cxemsl: «llepBeiii m BTOpoM 3akoHB Mennens», «Tperuit 3akoH MeHpensy,
«AHanm3upylomiee ckpemuBaHuey, «HemomHoe pomuHEpoBaHME», «CIEMIEHHOE HAacleZOBaHNE
MPHU3HAKOB Y Jpo3oduibl»y, «[eHernka mona», «Kapuorum uenoBeka», «Kapuorum apozoduisiy,
«Kapuorun ntuiisn», «MHOXECTBEHHBIN ajuienn3my», « BzaumoneicTBrue reHoBy.

O06opynoBaHue: MOJIENb JJISl IEMOHCTPAIIUH 3aKOHOB €IMH000pa3usi THOPHIOB TIEPBOTO MTOKOJICHUS
U PACILEIUICHHS] IPU3HAKOB, MOJIENb JIJIs1 IEMOHCTPALIMK 3aKOHA HE3aBUCUMOIO HACIeI0BaHUS IPU3HAKOB,
MOAENb JUIA JIEMOHCTPALlMM  CLEIUICHHOIO HAacJIeJOBaHUS IPU3HAKOB, CBETOBOW MMKPOCKOIL,
MUKporipenapat: «Jpo3odumay.

IIpakTuuyeckas padora «lI3ydeHne pe3yabTaTOB MOHOTHOPHUTHOTO CKPEITUBAHUS Y APO30(OUIIBD).

IIpakTuuyeckas padora «/I3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIINBAHUS Y IPO30(HUITB».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYHBOCTH

BzaumogeiictBre TeHoTHITa U cpenpl pH GopMupoBaHUH (heHoTHna. MI3MEHINBOCTH MPU3HAKOB.
KadecTBeHHBIE M  KOJMYECTBEHHbIE MpPU3HAKA. BuAbl H3MEHUMBOCTU: HEHACIECACTBEHHAs U
HAaCJICICTBEHHASL.

MomudukannoHHas HW3MEHUYUBOCTh. Pomb cpembl B (OpMUPOBAaHHM  MOIU(UKAITMOHHON
m3MmeHunBoCcTH. Hopma peakrn npr3Haka. BapuannoHHEIH psa v BapuanvonHas kpusas (B. Moranucen).
CsaoiicTBa MO (DUKATIIOHHON N3MEHIYNBOCTH.

l'enortunuueckass  u3MeHYUMBOCTb.  CBOIICTBA  IEHOTUIIMYECKOHM  HM3MEHUYMBOCTU.  Buasl
TeHOTHUITHYECKOW N3MEHYHBOCTH: KOMOMHATHBHAS, MyTaI[IOHHASL.

KomOunaTtvBHAsT W3MEHYHBOCTh. Mel03 W TIONIOBOM TMpoIlecC — OCHOBa KOMOWHATHUBHON
M3MEHYMBOCTH. Ponp KOMOWHATHBHON W3MEHYHWBOCTH B CO3/IaHWM TEHETHYECKOrO0 pa3HOOOpasus B
npenenaax OAHOro BUA.

MyTanmoHHast U3MEHUYUBOCTh. BBl MyTa1Mii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTAHHBIE U
WHIyLIUPOBAHHBIE MyTaluW. SIepHbIe W LUTOILIa3MaThyeckue MyTanuu. CoMaTU4eCKUe W IOJOBbIE
myTanuu. [I[pnyrHbl BOSHUKHOBEHUSI MyTalluid. MyTareHsl 1 UX BIUSHUE HA OPTaHU3MbL. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTMYECKHX pPSAIOB B HaclencTBeHHOW wuameHumBocTH (H.H.
BaguioB). BHesinepHasi ©13MEHUMBOCTh M HACIIECTBEHHOCTb.

Dnueenemura u INUCEHOMUKA, POJIb INUCEHEMUUECKUX d)akmopoe 6 HaC1e008aHUU U UusmeHvdusocmu
gbeﬂomunuqecmtx NPU3HAKOB ) OPSAHU3MOE.



JdemMoHcTpanun

IToptperst: I'. ne @pu3s, B. Moranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugsl  um3MeHumBocTHY, «MoaudukannoHHas  W3MEHUYHUBOCTHY,
«KomOuHaTHBHasT W3MEHYMBOCTB», «Melo3», «OrmionorBopenne», «l'eHeTnueckue 3a00MeBaHUS
yenoBeka», «Bunpl MyTanuii.

O6opynoBaHue: KUBBIE U TepOapHbIe IK3EMIUISIPbl KOMHATHBIX pacTeHHui, pucyHKH (poTorpadumn)
YKUBOTHBIX C pa3iIMYHBIMU BUIAMH U3MEHUUBOCTH.

JlaGopaTopHasi padora «lccienoBanue 3aKOHOMEPHOCTEH MOJIU(MUKAIMOHHON HN3MEHUYHUBOCTH.
ITocTpoenue BapraimOHHOTO psiia U BApUALIMOHHON KPHUBOW».

I[pakTuyeckas padora «MyTanuu y qpo30Quiisl (Ha TOTOBBIX MUKPOIpENapaTax ).

Tema 14. I'eHeTnKa Yesi0BeKa

Kapuorun dvenoBexka. MexayHapoiHas MporpaMMa HCCIEAOBaHHS T€HOMa uyenoBeka. MeTozbl
W3y4YeHHS TEHETHKH 4YeIOBeKa: T'€HeaJOTMYeCKU, OJIM3HENOBBIM, IIMTOreHETHYECKUH, MOMYJISIIIMOHHO-
CTaTHCTUYECKUH, MOJIEKYJIIpHO-TeHeTu4ueckuid. COBpEMEHHOE OINpeNeNeHrne IeHOTHIIa: MTOTHOTeHOMHOE
CEKBEHHUPOBAHUE, TE€HOTUNUpOBaHUWE, B ToM uwucie ¢ nomoulpto IIIIP-ananuza. HacnencTBeHHbIe
3a00JieBaHUs YEJIOBEKA. [ eHHBbIE W XPOMOCOMHBIC OOJIC3HM UYEJIOBEKa. BOJe3HHM ¢ HaC/eACTBEHHOM
MIPEeapPacONOKEHHOCThIO. 3HAaYeHWEe MEAWLMHCKOM TeHEeTWKH B TMPENOTBPALIEHUH W JIEYCHUHU
TeHeTH4ecKnX 3a0oyeBaHUil dyenoBeka. MennKo-TeHeTHIecKoe KOHCYIbTHpoBaHne. CTBONOBBIE KIIETKH.
[NoHsTHE «TEHETHYECKOTO TPY3a». DTUUECKUE ACTIEKTHI UCCIICIOBAHMI B 00JIACTH PEIaKTHPOBAHMSI TEHOMA
Y CTBOJIOBBIX KIIETOK.

Ienernyeckne (akTopbl TMOBBINICHHOW YYBCTBUTEILHOCTH 4YelOBeKa K (u3MyeckoMy U
XUMHYECKOMY 3arpsi3HEHHIO OKpY)Karomied cpenpl. |'eHeTnmueckasi MpeapacroioKeHHOCTh YeNOBeKa K
MaTOJIOTHSIM.

JdemoHcTpanuu

Tabmumer u  cxembl: «Kapuwotunm demoBekay, «MeToapl W3yUeHHS TEHETUKH HYeNTOBEKay,
«["enernyeckne 3a007I€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHHE U aHATIN3 POIOCIOBHON Y.

Tema 15. Cesnexknusi OpranuzMoB

JloMecTUKaIis M CEIEeKIUs. 3apokKIeHUE CeNeKInK U gomMecTukanuu. Ydenue H. V. Bapmiosa o
LenTpax mpoucXoXIeHUSI 1 MHOT00Opasus KyJlbTypHBIX pacTeHHil. Porb cemekiuu B CO3aHUM COPTOB
pacTeHuii 1 mopos KUBOTHEIX. CopT, TOpoja, MTaMM. 3aKOH TOMOJIOTHYECKHX PS/IOB B HACJIEICTBEHHON
m3MerunBoctd H. M. BaBuioBa, ero 3Ha4YeHNe AT CEICKIIMOHHOM paOoTHI.

Meronp! cenekInoHHON paboTsl. McKycCTBeHHBIN O0TOOp: MAacCCOBBIM M WHAWBHIYATbHBINA. DTaIlbI
KOMOWHAIIMOHHOM ceneKknuu. VchmpITaHue Npou3BOAUTENEH MO mOTOMCTBY. OTOOp IO TEHOTHITY C
TTOMOIIBIO OIIEHKH (PEHOTHITA IOTOMCTBA W OTOOP IT0 TEHOTHUITY ¢ TToMoITbio aHanm3a JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CeIEeKIIMOHHOW paboThl. PaananmoHHBIA W XUMHYECKHHA
MyTareHe3 KaK HCTOYHHK MYTallMid y KyJIbTYPHBIX (hopM opraHm3moB. lcmomp3oBaHHWE T€HOMHOTO
pemakTHpoBaHUS U METOJI0B pekoMOnHaHTHBIX JIHK ams monydeHns ncxoqHoro Matepraia s CENeKInu.

[Homyuenne monummonoB. BHyTpuBHIoBas rulOpuau3anusa. biIn3KopoJCTBEHHOE CKpEIUBaHUE,
nnn wHOpuauHT. HepoicTBeHHOe CKpelniBaHWE, WM ayTOpUAWHT. ['erepo3uc W ero NpUYNHEL.
Ucnonr3oBanme rereposuca B cenekuud. OtmanéHHas tubOpumuzanus. lIpeomonenue Oecruromns
MEXKBUJIOBBIX THOPUIOB. JOCTHIKEHHSI CEIEKIINH PACTEHUH 1 JKUBOTHBIX. «3€1EHAS PEGOTIOYULY.

CoxpaHeHUE U U3yUYE€HUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX JUKUX POIUYEH Asis
CO3JIaHWS HOBBIX COPTOB WM THOPUIOB CEIHCKOXO3SIICTBEHHBIX KYJIbTYp. H3yueHue, coxpanenue u
ynpasneHue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBLIX HCUBOMHBIX 8 YEsX
VAVUULEHUS. CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM HUCILEe C NPUMEHEHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NepPedo8blX udell U NePCReKMUBHbIX MEXHOI0U.

JdeMoHcTpanuu

[optpersr: H. Y. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykesaenko, b. JI. Acraypos,
H. bopnoyr, /1. K. benses.



Tabmuiel u cxembl: «L{eHTpBI MPOUCXOKICHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTCHUI», «3aKOH
TOMOJIOTHYECKUX PSIOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «MeToasl cenekuum», «OTaanéHHas
rudpuan3anusy, «MyrareHes».

JlabopaTtopHass pabdora «/I3ydeHue cOpTOB KyJIbTYpHBIX pacTEHUH U TOPOJ JAOMAIIHUX
JKUBOTHBIX).

JlabopaTtopHas padora «/3yueHrne METOIOB CEICKIIUN PACTCHUI.

IIpakTnyeckas padora «lIpuBruBKa pacTeHU.

Ikekypensi «OCHOBHBIE METOIBI W JIOCTIDKEHHS CENEKIIMM PACTEHWH H KUBOTHBIX (HA
CENEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 ()epMYy, COPTOMCTIBITATEFHBIN YUaCTOK, B TEIUIMYHOE XO3SIHCTBO, B
1ab0paTopuIo arpOyHHUBEPCUTETA WM HAYIHOTO IICHTPa)».

Tema 16. buotexHo/10rust ¥ CUHTETHYECKAS] OUOJIOTUSA

OOBEeKThI, HCHOIb3yeMble B OHOTEXHONOTHMHM, — KIETOYHbIE W TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBbI, UX XapaKTEepUCTHUKA. TpaguliOHHAs OHOTEXHONOTHs: XJeOoledueHue, TOoNydeHHe
KHCIIOMOJTOUHBIX MPOAYKTOB, BHHOJIENHE. MuKpoOHOIOrnYecKuit CHHTE3. OOBeKTHI
MUKPOOMOIOrHYEeCKUX TexHoorui. [Ipon3BoacTBo Oenka, aMIHOKHCIOT U BUTAMUHOB.

Co3gaHne TEXHOJOTHI M HWHCTPYMEHTOB LIE€IEHANPABIEHHOIO0 WM3MEHEHHS U KOHCTPYHPOBAHUA
T€HOMOB C II€JIbI0 TONYYEHHS OPTaHU3MOB M MX KOMIIOHEHTOB, COJEPXKAIIMX HE BCTPEYAIOIIHECS B
npupojie OMOCHHTETHYECKHUE MTyTH.

Kierounas nrxenepusi. MeToap! KylnbTyphl KJIETOK U TKaHEH pacTeHWH M )KMBOTHBIX. KpnobaHku.
ComaTtnyeckasi THOPUAM3AIUS U COMAaTHIECKH dMOprorene3. Vcmonp30BaHe TalIONIOB B CEIEKIIHH
pactenuil. [lonyuenue MOHOKIOHATLHBIX aHmumen. Mcnonv308anue MOHOKIOHANbHBIX U NOJUKIOHAILHBIX
anmumern 6 meouyune. VICKyCCTBEHHOE OIIJIOIOTBOPEHNE. PeKOHCTPYKIuS SHIEKIETOK W KIOHUPOBAaHUE
KUBOTHBIX. MeETOJ TpaHCIJIAHTAIlUH SJep KIETOK. 1exHonozuu 0300poeneHus, KyibMUUpO8aHus u
MUKDOKIOHANbHO20 PAZMHONCEHUS CeNbCKOXO03AUCMBEHHIX KYIbIMYP.

XpoMocomMHas M TeHHas WHxXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W KOHCTPYHPOBAaHUE
pexomOuHauTHBIX JIHK. Co30anue mpanceenuoix opeanuzmog. JIOCTHKEHUS W TIEPCIIEKTHBBI
XPOMOCOMHOM M TeHHOW MHXEHEPHH. DKOIOTHUYECKHE U ITHIECKHE TTPOOIEMBI TeHHOW WHKEHEPHH.

Menuipackue OuorexHosorud. IlocrreHomHas mudposas MeaunuHa. [1I[P-muarnocruka.
MeraOomoMHBIN aHaJM3, TEHOIIEHTPHUYECKHU aHaNIW3 MPOTEOMa YeNIOBEKa ISl OIEHKH COCTOSHHUS €ro
3m0poBbs. Mcmonp3oBaHME CTBOJNOBBIX KIETOK. TaprerHas Tepamusi paka. 3D-OmommkeHepus ms
pa3paboTkn (QyHAAMEHTAIBHBIX OCHOB MEIWIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEH
COYETaHHEM TEXHOJIOTHH TpEXMEpPHOro OWOmpWHTHHTa ¥ cKagdomanHTa Ui pelmieHus 3ajad
MIePCOHAN3UPOBAHHON MEIUIIHHEI.

Co3ganrie BEKTOPHBIX BaKIIMH C LIENBI0 00ecTiedeH sl KOMOMHUPOBAHHOM 3aIlIUTHI OT BO30yAnUTENeH
OPBMU, ycraHoBieHne MOIEKYISAPHBIX MexaHn3MoB ¢yHkunonupoBanns PHK-comepkammx BHpyCOB,
BBIZBIBAIOIINX 0CO00 OMACHBIE 3a00IEBAHMSI YEIOBEKA 1 JKUBOTHBIX.

JdemoHcTpanun

Tabmumpr u cxembl: «VIcronp30BaHWE MHKPOOPTAHW3MOB B IPOMBIIIIEHHOM IPOM3BOJICTBEY,
«Kiterounas nrxeHepus», «I eHHas HHKEHEPUSD».

JlaGopaTtopHas pa6ora «/3ydeHue o0beKTOB OHOTEXHOIOTHI.

IIpakTnuyeckas padora «llonyueHre MOTOYHOKUCIBIX TPOAYKTOB.

Okckypeusi «buoTexHONMOTHST — BaKHEWINash IPOW3BOAWTENBHAS CHIIA COBpPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE ITPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHne 1 pa3BUTHE IBOJTIONMOHHBIX MIPEJCTABJICHHNA B 0MO0JIOTHH
OpomonuonHas Teopuss Y. Hapeuna. [Ipenmnoceuiku BO3HUKHOBEHUS JapBuHU3MA. JKu3Hb U
HayuHas aestenbHocTh Y. JapBuHa.



Hewkymme cuisl 3Bomonnu BuaoB mo Y. JlapBuHy (BbICOKas MHTEHCHBHOCTH Pa3MHOMXEHUS
OpPraHu3MOB, HAcJEACTBEHHAas W3MEHUMBOCTb, OOpb0a 3a CYIIECTBOBAHME, €CTCCTBEHHBIM U
HCKYCCTBEHHEIH O0TOOD).

Odopmrnenne cunTernueckoi Teopun sBomonuu (CTD). HeitpanpHas Teopusi 3BONIOLUH.
CoBpeMeHHasi 93BONIOLMOHHAS OWoOJOrvs. 3HAUYEHHWE OJBONIOLUMOHHOW Teopun B (HOPMHPOBAHUH
€CTECTBEHHO-HAY4YHON KapTHUHBI MUpA.

JdemMoHcTpanun

IToptpersi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosre, U. Hapsun, C.
C. Yersepukos, U. U. lImansraysen, x. Xonaein, J. K. benses.

Tabmuue! u cxemsl: «Crucrema sxuBoii ipuposl (1o K. JIunuero)», «JlecTHHIA )KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3M (HOpMHPOBaHUS MPHUCIIOCOONICHUH Y pacTeHU u KMBOTHBIX (o Jlamapky)»,
«Kapra-cxema mapmipyra myremectsuss Y. dapeunay, «Haxoxxu Y. [apeuna», «Dopmbl 0OpbOBI 3a
cymiectBoBaHue», «llopomsl romyOeit», «MHOroodpasue KyabTYpHBIX (GOpM KamycTb», «l[lopojbt
JOMAIIIHUX >KMBOTHBIX», «Cxema obpa3zoBaHus HOBBIX BUAOB (10 Y. JlapBuHy)», «CxemMa COOTHOLIEHUS
JBIDKYIIAX CHIT 9BOTIOIHNY, «OCHOBHBIE MOJT0KEHUSI CHHTETUYECKOW TEOPUH IBOITIOIUM.

Tema 2. Mukpo3BoIIOUNS U €€ pe3ybTaTbl

[omynauys xak 35eMeHTapHas eMHHIA 3BOMIOINH. COBpEMEHHBIE METO/IbI OLEHKH I'€HETHYECKOT0
pazHooOpa3usi W CTPYKTYyphl momyisiiuidi. M3meHeHwe reHo()OHIA TMOMYNSIUM KaK dJEMEHTapHOE
3BOJIIOLIMOHHOE sIBJICHUE. 3aKOH reHeTH4eckoro paBHoBecus Jx. Xapsau, B. BaitnOepra.

OneMenTapHbie (aKTOphl (ABMIKYIIUE CHJIBI) 3BONIIOLIMK. MyTallMOHHBIH mporecc. KoMmOnHaTHBHAS
M3MEHYHMBOCTh. Jlpeli) reHOB — cilydaliHble HEHANPAaBICHHbIC H3MEHEHHUS YacTOT ajulelied B ITOMYJISIHsX.
Oddexr ocHoatenss. Dpgexm Oymviiounoco eoprviuika. CHUNCEHUE 2EHEMUUECK020 PA3HO00OPA3UsL:
npuyunsl u creocmsust. Ilpossnenue aghgpexma opeiigha 2enos 6 6oabULUX U MATLIX nONYAAYUsSX. MUTpaIUH.
Wzonsnus nomynsuuii: reorpaduueckas (pocTpaHCTBEHHAs ), OHonornyeckas (pernpoayKTHBHAs ).

EcrectBennbIii 0TO0Op — Hampapisionuil (akTop IBOMIONUH. POPMBI €CTECTBEHHOTO OTOOpa:
TBIDKYIIAN, CTAOWIN3UPYIOMIAMA, pa3phiBatonuil (qu3pynTuBHbI). [lomoBoit orOop. Bo3zHukHOBEHUE U
9BOITIOLINS COIMANBHOTO TTOBEICHUS KUBOTHBIX.

[IpucrocobMeHHOCT, ~ OpPTraHU3MOB  KaK  pe3yibTaT  MHKPOIBOMIONWH.  BO3HWKHOBEHHE
MPHUCIIOCOOICHHH y opranu3mMoB. ApoMopdo3sl W uauoadanTaldd. I[IpuMepbl MPHCIOCOOICHHN Yy
OpraHu3MOB: MOpGoJIoTHIecKue, (GU3HOIOTHICCKIE, OMOXUMUYECKIE, TTOBeAcHUecKe. OTHOCHTEILHOCTD
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumoobpazoBanue Kak pe3yiabTaT MUKPOIBOMIONHA. M30msims —
KITI04YeBOr  (pakTop BHmooOpazoBanus. Ilytm u cmocoObl  BHI00Opa30BaHUS: aJUIOMATPHYECKOE
(reorpadmueckoe),  CHMIATpUUYECKOe  (DKOIOTHIECKOE), «MTHOBEHHOE»  (TTOJUTIIONINA3AITHS,
rubpuan3anys). JmTensHOCTh IBOTIOIMOHHBIX TIPOIIECCOB.

MexaHn3MbI GOPMHUPOBAHHS OMOIOTHYECKOTO PA3HOOOPa3HSL.

Pounb »BomMOIIMOHHON Ononoruu B pa3paboTke HAyYHBIX METOMIOB COXpaHEeHUs Omopa3sHooOpas3usl.
MUuUKpOIBOIIONNS M KOIBOJIOIHS MMapa3UTOB M UX X035€B. MeXaHu3Mbl () OPMUPOBAHUS YCTOHYNBOCTH K
aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanun

Ioptpertsi: C. C. YerBepukos, 3. Maiip.

Tabmuip! 1 cxembl: «MyTalMOHHAS H3MEHUYUBOCTEY, «llonmymsimronHHas CTpyKTypa Buaay, «Cxema
MPOSIBIICHHUS 3aKOHa Xapan—BaiiHOepra», «/IBuKyliyue CHIIBI 3BOIIONUNY, «IKOIOTHYECKAsT MU3OISIUS
TIOIYJIALIAN CeBaHCKOU Qopenmy», «I eorpadnyeckas H30MAIMS JTUCTBEHHUIIBI CHOUPCKON 1 JTMCTBEHHUITBI
naypckoi», «llomynsiuoHHBIE BOJHBI YHCIEHHOCTH XHWIIHUKOB U JKepTB», «(Cxema neicTBHA
€CTeCTBEHHOT'0 0TOOpa», «®@opMbI 00pKOBI 3a cyliecTBOBaHHEY, «HAyCTpruaIbHBIA MeTaHI3MY, « KuBbIE
ncKormaeMbiey, «I lokpoBUTENbCTBEHHAS OKpACKa JKUBOTHBIXY, «lIpemymnpexnatomnias okpacka KHUBOTHBIXY,
«Dusnonornueckue agantauum», «llpucrnocodieHHoCTs OPraHu3MOB U €€ OTHOCUTEIIBHOCTBY, «Kputepun
BUIA», «Bunel-neoitankmy, «CTpykTypa Buaa B mnpupoae», «CrnocoObl BHI000pa30BaHUMY,



«[eorpaduueckoe Bum00Opa3zoBanue TpEX BUAOB JaHBIIICHY, « DKOJIOrHYECKOE BUA000pa30BaHUE BUIOB
cuauLY, «llomumnonas! pactenuit», «KanycTHo-penedHbli THOPUIY.

Ob6opynoBanue: repOapun pacTeHHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHII U 3Bepell ¢ MpuMepaMu
Pa3IMYHBIX PUCIIOCOOICHHI, YyUerna MTHII ¥ 3Bepeld pa3HbIX BUJOB, TepOapuu pacTeHNi ONM3KUX BHIOB,
00pa30BaBIINXCS Pa3IMYHBIMUA CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BbIsIBICHUE U3MEHUYMBOCTH y OCOOCH OIHOTO BHIA».

JlaGopaTopuasi padora «[IpucnocobneHns opraHM3MOB U KX OTHOCHTEIbHAS 1IeIec000pa3HOCTh.

JlaGopaTopuasi padora «CpaBHEHHE BUIOB 110 MOP(HOJIOTUIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJionus 4 eé pe3yJibTaThl

Meronsl u3ydeHHsT MakKpodBomouuH. [lameoHTonOrHYecKue METOABl HM3YYECHUS SBOIIOIUH.
[epexonubie GoOpMBI U PHUITOTEHETHYECKUE PSIABI OPTaHU3MOB.

Buoreorpaguueckne Meronsl nzydeHust 3Bonmoiun. CpaBHeHHe (IIOpHI U (ayHBl MAaTEPUKOB H
ocTpoBoB. buoreorpaguyeckue odnactu 3emin. BUIbI-9HAEMUKH U PEITHUKTHI.

OMOPHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOTHUECKHE METOJbl  M3Y4YEeHUsS  DBOIIOIHH.
I'eneTnueckne MeXaHH3MBbI OBOJIIOIIMM OHTOI'CHE3a M IIOABJIICHHSA  DOBOJIOIIMOHHBIX HOBHICCTB.
T'omonornynble W aHaJIOTHMYHBIE OpraHbl. Py,I[I/IMeHTapHBIe Oopraibl M aTaBU3MBbI. MoneKmepHo-
TC€HCTHYCCKHC, 6I/IOXI/IMI/I'-IeCKI/Ie U MaTEMAaTUYCCKUC METOAblI U3YUYCHUSA 3BOJIIOIUHA. I"oMonornyHbIE TEHDI.
COBpeMeHHLIe METOJbI TOCTPOCHUA @HHOFGHC’TI/I‘ICCKI/IX JCPEBLEB.

XpOMOCOMHBIe MyTalli1 U 3BOJIFOI[USA T'CHOMOB.

OOme 3akoHOMepHOCTH (IpaBuiia) 3BOMOUMH. [Ipunyun cmenvt @ynxyui. HeoOpaTUMOCTb
SBOMIONUU. AnanrTuBHAs paguais. HepaBHOMEPHOCTH TEMITOB BOJOIIHH.

JdemMoHcTpanun

[optpersi: K. M. bap, A. O. Kosanesckwuii, @. Mrosiep, O. I'ekkens.

Tabmuue! 1 cxembl: « PUITOreHETHYECKUN P JIOMAAN», «APXCONTEPUKC», «3Bepo3yObIe sIephl»,
«Crerouedans», «Punnodure»y, «CeMeHHBbIC NAMOPOTHUKWY», «buoreorpaduueckue 30HBI 3eMIIHY,
«/petidp xoHTHHEHTOB», «Penukrh», «HavambHble CTamguu SMOPHOHAIBLHOIO Pa3BUTHS ITO3BOHOUHBIX
XKHUBOTHBIX», «]'OMOJIOTHYHbIE U aHAJOI'MYHbIE OPraHbDy, «PyIUMEHTHI», «ATaBU3MBD), «XPOMOCOMHBIE
HaOoppl YeroBeKa M ILIMMIAH3e», «lJIaBHble HampaBlieHHs 3BOIMIOLUNY, «OOIMe 3aKOHOMEPHOCTU
IBOJIFOLIUI.

OO6opynoBaHue: KOJUIEKLUUH, repbapuy, MYJSDKH HCKOINAEMBIX OCTATKOB OPIaHU3MOB, MYJIDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe KM3HU HA 3eMile

Hayunble runores3sl NpOMCXOXAEHUS XU3HU Ha 3emie. AOuoreHes u naHcrnepMus. JloHaydHbIe
MIPEACTABIICHUS O 3apOKICHUH KU3HU (KpealnoHn3M). [ unoTe3a moCTOSIHHOIO CaM03apOXKACHNUS JKU3HHU U
e€ ompoBepxxkeHne onbiTamMu @D. Pemm, JI. Cnammanmanu, JI. Ilacrepa. IlpomcxokmeHue >KH3HU M
acTpoOHOIOTHSI.

OcHOBHBIE JTalbl HEOPraHWYECKOW HBomronuu. I[DranerapHas (reolormyeckasi) 3BOJIIOIHS.
XuMudeckas dBONONHA. AOMOTEHHBIM CHHTE3 OPTaHWYECKHX BellecTB n3 Heopranmdeckux. Ombir C.
Munnepa u I'. FOpu. O6pa3oBanne momumepoB n3 MoHoMepoB. Koarepatras runore3a A. M. OnapuHa,
runores3a nepBu4HOro Oynpona J[x. XonaeliHa, reHeTrdeckas rumnoresa I. Mémnepa. Puboszumer (T. Yek)
u runore3a «vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIETKH.

Ucropus 3emnu u Meronsl e€ u3ydeHus. Vckonaemble opraHMueckue ocTaTKU. |'eoXpoHoIorus u
e¢ meronsl. OTHOCUTENbHAS U a0CONIOTHAS] TE€OXPOHONIOrUs. ['eoXxpoHoIornyecKas MKajga: 30HbI, 3PHI,
MIEPUOBI, STOXH.

HauanbHble 3Tanbl opraHnyeckoil 3Bomonuy. [osBiieHre 1 3BOMIOLMS IEPBHIX KJIETOK. DBOIIOLUS
Merabonu3ma. Bo3HHKHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOIMIEHKH KaK aHajior
nepBbIxX Ha 3emiie coobmiectB. CTpoMaTonuThl. IIpoKaproThl U 3yKapuOTHI.

[Ipoucxoxnenne 3ykapuoT (cuMmOMOreHe3). OBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IporcxoxeHrne MHOTOKJIETOYHBIX OPraHU3MOB. BO3SHMKHOBEHHE OCHOBHBIX TI'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.



OcHOBHBIE 3Tambl SBONIOLMU BbICHIMX pacTeHui. OcHOBHBIE apoMop¢o3bl pacTeHuid. Bbixon
pacteHuil Ha cymry. [losBieHue crOpoBBIX pacTeHHWH M 3aBOoeBaHME UMU cyld. CeMeHHbBIE pacTeHUs.
[IpoucxoxieHune BETKOBBIX PACTEHUH.

OCHOBHBIE STambl 3BOJIONUH KUBOTHOr0 MUpa. OCHOBHBIE apoMOpd03bl KUBOTHBIX. BeHnckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUTIOB. [lepBble XOp10BBIe KUBOTHBIC. JKU3HD B
Bole. OBONIOLUUS TIO3BOHOUYHBIX. [Ipowcxoxnenne amdubuit wu pentuimii. [IpoucxoxkaeHue
MJIEKOMUTAIOMMX ¥ mTul. [lpuanunm kiroueBoro apomopdosa. OcBoeHHE OECIO3BOHOUYHBIMU H
IMO3BOHOYHBIMHU JKUBOTHBIMU CYIIH.

PazButue >xu3HUM Ha 3eMje MO dpaM U TEpUOAaM: apxel, MpOTEpO30i, Maaeo30M, ME3030,
KaiiHo30i. OOmIas XapakTepuCTHKa KIMMaTa W Te0JOrMYecKuXx mporeccoB. [losBiieHHe u paciBer
XapaKTePHBIX OPraHU3MOB. YTieoOpa3oBaHHe: ero yCIOBUS U BIMSHUE HA Ta30BBI COCTaB aTMOC(EPHI.

MaccoBsle BBIMHUPAHHA — 3KOJIOTMYCCKHUE KPU3SUCHI ITPOIIOTO. HpI/I'-II/IHBI n CICACTBUA MAaCCOBBIX
BbiIMHpaHuil. COBpPEMEHHBIN OSKOJOTHYECKHH KpHU3UC, €ro ocoOeHHocTH. [Ipobimema coxpaHeHuUs
Oropa3zHooOpasus Ha 3emuie.

CoBpemMeHHas cuctema opraHudeckoro Mupa. [IpuHime! kiaccudukanun opraHu3mMoB. OCHOBHbBIE
CUCTCMATUUYCCKHEC I'PYIIIIbI OPraHU3MOB.

JdemMoHcTpanun

IToptpersr: ®@. Penu, JI. Cnammannanmy, JI. [Tactep, Y. . Meunukos, A. U. Onapun, [[x. XonneiH,
I'. Ménnep, C. Mumep, I'. FOpm.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIO
caMo3apoXIeHHS XU3HM», «Cxema ombita C. Musuiepa, I'. FOpu», « ITambl HeopraHUIeCKON dBOIOITUN,
«["eoxpoHonornyeckas mkaia», «HauanpHble 3Tarbl OPraHUYECKO IBOMIONMNY, «Cxema oOpa3oBaHUs
JyKapuoT MyTéM cuMmOuoreHesay», «Cucrema XUBOW mpupoab», «CTpoeHwne BuUpyca», «ApomMopdo3si
pactenuit», «PuHHOPUTBY, «OIHOKIETOUYHBIC BOAOPOCIH», «MHOIOKIECTOYHBIC BOIOPOCTH», «MXu»,
«[larmopotHukm», «l omoceMeHHBIe pacTeHUs», «OpraHpl IBETKOBBIX pacTeHHiD», «Cxema pa3BHTHS
JKUBOTHOTO MHpPa», «ApoMopdo3bl KHUBOTHBIX», «[Ipocteiimmey, «KuieuyHomoaocTHbie», «llmockue
4epBUY, «Unenucronorue»,  «PuIOBI», «3eMHOBOIHEIEY, «IIpecmbikatonecs»,  «IITULBY,
«MiekonuTaroniuey, «Pa3BuTue ®uU3HU B apXeWcKkoil spey, «Pa3BuTue xKU3HU B MPOTEPO30MCKON 3pey,
«Pa3BuTHE KU3HU B MaJic030MCKON 3pe», «Pa3BuTue XKU3HU B ME3030MCKOM 3pey, «Pa3BuUTHE KU3HU B
KaitHO30MCcKOH Apey», «CoBpeMeHHAasI CHCTEMa OpTraHUIeCKOr0 MEPay.

Ob6opynoBanue: repbapuy pacTeHWH PA3NUYHBIX OTHENOB, KOJUIEKIIMM HAaCEKOMBIX, BIIA)KHBIC
mperapaTsl KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMH WIJIOKOXKHUX, CKENeThl IO3BOHOYHBIX
JKUBOTHBIX, dy4ella NTHIl W 3Beped, KOJUIEKIWHW OKAMEHEIOCTEH, MOJE3HBIX HMCKOMAeMbIX, MYJISDKH
OpPTaHUYECKHX OCTATKOB OPTaHHU3MOB.

Bupryansnas Jadoparopuas pabdora «MogenupoBanue onsiToB Mmmiepa—tOpu mo nzydeHuto
a0MOTEHHOT'0 CHHTE3a OPTraHUYECKUX COSTMHEHHI B IEPBUYHON aTMOChepe».

JlabopatopHas padora «/I3yuyeHue U ONMCAHUE UCKOMTAEMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydeHre ocoOOCHHOCTEH CTPOSHHUS PACTEHUH Pa3HBIX OTIEIOBY.

IIpakTuyeckas padora «lI3ydeHne ocoOOEHHOCTEN CTPOSHHS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ea0BeKa — AHTPONOreHe3

Pazpens! u 3amaun anTpononorud. MeTomsl aHTPOITOTIOTHH.

CraHOBIIGHWE TIPEACTABICHWA O TMPOUCXOXKISHHH 4YeNOBEKa. PeluruosHbie BO33pPEHHS.
CoBpeMeHHbIE HayIHBIE TEOPHUH.

CXoacTBO HenmoBeKka € JKUBOTHBIMH. CHCTEMaTHYecKoe MONOKeHHe denoBeka. CBUIETENhCTBA
CXOJICTBA YENIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHIecKre, SMOproIornieckne, (Gpu3nonoro-
OnoxuMudeckue, moBeneHdeckre. OTINYHMS 4YeloBeKa OT XUBOTHBIX. [IpsIMOXOXIeHHEe M KOMILIEKC
CBSI3aHHBIX C HUIM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPOW CUTHAIILHON CHCTEMBI.

Hewxymme cuibsl ((akTopbl) aHTPONOreHe3a: OWoyorMueckue, couuanbHbele. CoOOTHOLIEHUE
OMOJIOrMYECKUX M COLMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.



OcHOBHEBIE CTaJINH aHTpOIIOreHe3a. PanHue yenoBekooOpasHble 00e3bsHbI (TPOKOHCYIbI) U paHHUE
MOHTH/IBI — OOIINE MPEAKH YeT0BEeK0OOpa3HbIX 00€3bsH U JI0JCH. ABCTPAIIONUTEKH — JBYHOTHE MPEAKH
moned. YenoBek yMenblid, IEpBble U3TOTOBICHUS OpyAHM Tpyna. UenoBek NPsSMOXOAAINMM WU IEPBBIA
BBIXOJ JIoAeH 3a mpenensl Adpuku. YenoBek reiiaenbOeprckuii — o0 MPEAOK HeaHAEPTaIbCKOTO
yernoBeka M 4elnoBeKa pa3yMHOro. UenoBek HeaHAEPTAIbCKUNM Kak BUJ JIIOJEH XOJIOJAHOTO KIMMAaTa.
UYenoBek pa3yMHBIN COBPEMEHHOI'O THUIIA, IEHUCOBCKUI YEIOBEK, OCBOCHHE KOHTHMHEHTOB 3a IMpeaeaMu
Adpuku. [TageoreHeTrka 1 MajaeoreHOMHUKA.

DOBONIONMSI COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBI 0TOOp B  MOMYJSANMAX —YelIOBEKa.
MyTanmoHHbIH nporecc U noauMmopusM. [lonynsaunonHbie BOMHBI, Apelid reHoB, MATpAlHst B «3Pd eKT
OCHOBATENS» B MOIMYJIALUIX COBPEMEHHOIO YeTOBEKa.

UenoBeueckue pacel. [lonarue o pace. bonpime packl: eBporeouanas (eBpasuiickas), aBcTpaio-
HerpouaHas (3KBaTOpHajbHasl), MOHIOJOMIHAS (a3uMaTCKO-aMepuKaHcKas). Bpems u myTu pacceneHus
yermoBeka MO TIuiaHere. EaMHCTBO dYenmoBeueckux pac. HaydHas HECOCTOSATENBHOCTh pacu3Ma.
[IpucnocobIeHHOCTh YEI0BEKa K Pa3HBIM YCIOBUSAM OKpYXKaoIIeH cpeabl. BnusHue reorpaduueckoi
cpenpl u apeiida reHoB Ha MOP(OIOTHI0 U (PU3HOJIOTHIO YETIOBEKA.

MexanciuIInHapHble MeTONbl B (pr3uueckoli (OMOIOTHUECcKOi) aHTPOIOIIOTHH. DBOJIOIUOHHAS
AHTPOIIOJIOTHS M TaJCOaHTPOINOJIIOTHA YEITOBEUECKUX MOMyJAUMNA. bHocolnambHbIE HCCIIEI0BAHUS
MPHUPOJIBI YenoBeka. MccienoBanue KOIBOIIOIMH OHOJIOTHYECKOTO U COITHAILHOTO B YEITOBEKE.

JdemMoHcTpanun

IToptpersr: Y. Hapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuibl 1 cxeMbl: «MeToIbI aHTPOITOJIOTUMY, «I 0JTOBHOM MO3T denoBekay, «UemoBekooOpa3HbIe
00e3bsHbI», «CKener 4YeloBeKa M CKeJeT MHMMITaH3e», «PyIuMeHThl U aTaBU3MbD), «JBIDKyIINE CHIIBI
AHTPOTIOTE€HE3a», «DBONIOIMOHHOE JPEBO YETIOBEKA», KABCTPATONUTEK», «UenoBek yMmensIit», «HemoBex
npaMoxoasamuiy, «JlenncoBckuid uenosek» «Heannepranbib», «KpoManboHIbY, «IIpenku yenoBekay,
«TaIIbl 3BONIONHHN YeJIoBeKay, «Packl yemoBekay.

O06opynoBaHue: MyJISKU OKaMEHENOCTEH, IPEAMETOB MaTepHalbHOM KyJIbTYphI IIPEIKOB YEIO0BEKa,
penponykiuu (pororpadun) KapTHH ¢ MUPOTOTHUESCKUMHU M OMOJICHCKUMHU CHOYKETAMH TPOUCXOXKICHHS
yenoBeKka, (Gororpapuu HaXOIOK HMCKOIAEMBIX OCTATKOB 4EIOBEKa, CKENET YelIOoBeKa, MOAENIb yeperna
YeloBeKa M deperna IIMMIAH3€, MOJEIb KMCTH YeJIOBEKa M KUCTH IIMMIIAH3€, MOJEIU TOpca IMPEAKOB
YeJI0BEKa.

JlaGopaTopHasi padora «/3ydeHne OCOOSHHOCTEH CTPOEHHWS CKelleTa 4elOBeKa, CBA3aHHBIX C
MPSIMOXOXKICHHEM.

IIpakTuyeckas padora «/I3ydeHne SKOIOTHIECKIX aIaNTaIlUi YEIIOBEKay.

Tema 6. ko/10rusi — HayKa 0 B3aUMOOTHOLLIEHUAX OPraHU3MOB 1 HAIOPraHU3MEHHbIX CHCTeM
¢ OKpy:xamoLeii cpenoi

3apokaeHne U pa3BuTHE dKonoruu B Tpynax A. ['ymbompara, K. @. Pynse, H. A. CeBeproBa, 3.
I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3aensl u 3anaun skonoruu. CBsi3b 3KOIOTHU C APYTUMH HayKaMH.

Meronst skonmoruu. [loneBble HaOmoOAeHUS. OKCHEPUMEHTHI B OSKOJOTMU: INPUPOIHBIE H
nmabopatopHbie. MopaenupoBaHre B OKOJOTHH. MOHWUTOPHHT OKpYXKAIOUIeW Cpepl: JIOKAJIbHBIH,
PETHOHATBHBIN U TI100aTBEHBIH.

3HayeHHE HKOJIOTMYECKUX 3HAHMWA U YeJOBEKa. DKOIOTMYECKOE MUPOBO33PEHHE KAK OCHOBA
CBsI3el wyenmoBedecTBa C MNpUpoAoil. PopMHUpPOBaHHE 3KOJOTMYECKOW KyJIbTYPbl M OKOJIOTMYECKOH
IPaMOTHOCTH HaceJIEHHUS.

JdemoHcTpanun

[optpersr: A. I'ym6onsar, K. ®@. Pynwe, H. A. CeBepuos, 2. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuer u cxembl: «Paszgensl skomorum», «Meroapl 3Kosorum», «Cxema MOHHMTOPHHTA
OKpYXKaroIe cpeap».

JladopaTtopHas padora «3yueHrne MEeTOI0B S3KOIOIMYECKUX UCCIEAOBAHUMN.

Tema 7. OpranusmMsl u cpea 00N TAHUSA



Okonoruyueckre (GaxTopbl M 3aKOHOMEPHOCTH HX JelcTBH. Kiaccudpukanms SKOIOrHMYECKHX
¢dakTopoB: alOuoTHUecKHe, OHOTHYECKHE, aHTponoreHHsle. OOmMe 3aKOHOMEPHOCTH JEHCTBUS
skonoruyeckux (axropo. Ilpasumo wmuHumyma (K. Inpenrens, 1O. Jlubux). ToxepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue ¢aktopbl. CBeT Kak dKomormdyeckuii (akrop. JelicTBHEe pa3HBIX YYacTKOB
COJTHEYHOT'0 CHEeKTpa Ha OpraHU3Mbl. DKOJIOTHYECKHE TPYIIbl PACTEHUH M )KUBOTHBIX MO OTHOLIEHHIO K
ceery. CurnanpHasi pojib cBera. ©oTonepuoau3M.

TemmnepaTypa Kak dSKolorudeckuii ¢akrtop. [elicTBe TemmepaTypsl Ha  OpPTaHU3MBL
[NolixunorepMHbIe M TOMOMOTEPMHBIE OpraHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh Kak skoyiorndeckuii akrop. [IpucrnocoOiieHus: pacTeHUH K MOIACPKAHUIO BOJHOTO
Oananca. Knaccudukanus pacteHuii mo oTHOIIEHHIO K Boze. [Ipucmoco0neHus )KUBOTHBIX K H3MEHEHUIO
BOJIHOTO PE&XHMA.

Cpenpl  oOWTaHHMS OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IyIIHAs, [OYBEHHAs, TIIyOHMHHAS
MOJIIOYBEHHAs, BHyTpHOpraHu3MeHHas. Ou3nko-xuMudIeckue 0COOEHHOCTHU cpesl 0OUTaHUsT OPTaHU3MOB.
[Ipucnocobnenns opraHu3MoB K )KU3HU B Pa3HBIX Cpeax.

buonornuyeckne putmel. BHemnue u BHyTpeHHUE pUTMbI. CyTOUHBIE M TOAWYHBIE PHUTMBI.
[IpucnocobieHHOCTh OPraHM3MOB K CE30HHBIM N3MEHEHUSIM YCIIOBUH KU3HH.

XKuznennsie Gopmbl oprann3MoB. [lonstue o xuzHeHHON dopme. XKuzHeHHbIe HOPMBI pacTeHUI:
JIepeBbsl, KYCTApHUKH, KYCTaPHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHE TpaBbl. JKM3HEHHBbIE (OPMEI
YKUBOTHBIX: THIPOOUOHTBI, TEOOMOHTEHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HU.

buornueckue dakTopel. Buapl OMOTHUECKMX B3aWMOICHCTBUN: KOHKYPEHITHS, XUIITHHYECTBO,
cum6bro3 u ero Qopmel. [lapazuTu3m, Koomepamus, MyTyaJd3M, KOMMEHCAIU3M (KBapTHPaHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3aumoseiicTBus (Tonmuueckue, Gopudeckue, Qadpuueckue).
3HavyeHne OMOTHYECKUX B3aMMOJCHCTBUH JUT CYIECTBOBAHHS OPraHU3MOB B cpefe oouranus. [Tpuaimmn
KOHKYPEHTHOTO UCKJIFOUCHHUSI.

JdemoHcTpanuu

TabOnuipl U cxeMbl: «Komorudeckue GaxTopsl», «CBETOBOH CHEKTP», «IKOJIOTHYECKUE TPYIIIILI
JKUBOTHBIX II0 OTHOIIEHHUIO K CBETY», «TEIIOKpOBHBIE XUBOTHBIE», «XOJIONHOKPOBHBIE >KHBOTHBIEY,
«DU3NOJIOrNYECKUE aAallTalluy XKUBOTHBIXY», «Cpenbl 00uTaHus OPraHu3MOB», «buonoruueckue puTMbL»,
«OKu3HenHb1e GOpMBI pacTeHu», «Ku3HeHHbIe (OPMBI JKUBOTHBIX», « DIKOCUCTEMA ILINPOKOINCTBEHHOIO
Jeca», «IJKocHucTeMa XBOWHoro Jecay, «llemn mwmTaHWA», «XWUNTHAYECTBO», «llapazutuzmy»,
«Konkypenuus», «Cumouos», «Kommencannzm».

Ob6opynoBanue: repbapuul pacTeHUl W JKUBOTHBIX, MPHUCIIOCOONIEHHBIX K BIMSHHUIO Pa3IAYHBIX
AKOJIOTHYECKIX (DAaKTOPOB, TepOapHM CBETONIOOMBHIX, TEHEMOOWBBHIX M TEHEBBIHOCIHMBBIX pPAaCTCHUH,
CBETOJIIOOMBBIC, TEHENMIOOMBBIE U TEHEBBIHOCIMBBIC KOMHATHBIE PAcTEHUs, repOapuu M KOJUIEKLUHU
TEITONMOOMBBIX, 3UMOCTONKHAX, MOpPO30YCTOMYMBBIX pACTEHWH, dUydena MNTHI[ W 3Bepei, repdapuu
pacTeHuii, OTHOCSIIMXCS K Turpodurtam, kcepopuram, Me3opuTaM, KOMHATHBIC PACTEHUS JAHHBIX TPYIIIL,
KOJUICKLIMU >KUBOTHBIX, OOMTAIOLIMX B pa3HbIX Cpeaax, repOapuu M KOJUIEKLUU PACTEHUH U KUBOTHBIX,
00JaaoIMX YepTaMy MPUCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHH XKHM3HU, repOapuu U
KOJUICKLIMU PACTEHUH U )KHBOTHBIX Pa3lINYHBIX )KU3HEHHBIX (JOPM, KOIJIEKLINHU )KUBOTHBIX, YYaCTBYFOLIMX
B Pa3IUYHBIX OMOTUYECKUX B3aUMOJCHCTBHSIX.

JlaGopaTopHas pa6oTa «BbisiBiIeHrEe TpUCIIOCOOIEHUN OPTaHU3MOB K BIIMSHHIO CBETa.

JlaGopaTtopHasi paboTa «BrisiBiIeHHE TPHUCTIOCOOICHHI OPTaHU3MOB K BIUSHHIO TEMIIEPATYPBI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHUI U3 pa3HBIX MECT OOUTAHUSY.

Tema 8. IxoJiorust BUTOB U MOMYJIS UM

OKOJIOrMYECKHE XapaKTepUCTHKH momyasiuud. llomynsanus kak Ouomormueckast cucrema. Pomb
HEOAHOPOIHOCTH cpelbl, (PU3NYECKHX OaphepoB W ocoOeHHOCTeH Omojoruy BUIOB B (HOPMHPOBAHUH
MIPOCTPAHCTBEHHON CTPYKTYyphl NOmyisauuid. OCHOBHBIE MOKAa3aTeNd MOMYJSALUN: YHUCIEHHOCTD,
IJIOTHOCTb, BO3pAacTHas M IIOJIOBAasl CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MUTpaus.



Dkomnoruueckas CTpykTypa nomyasuun. OneHka YHCIeHHOCTH MOmy sy, JJuHaMrKa IOmyIsanuu
u e€ peryisinys. buoruueckuii moTeHIMaN NOMysud. MonenupoBaHue AMHAMUKH omyJsinun. Kpuseie
pOCTa YHCIEHHOCTH NOMynAuuu. KpuBble BbDKUBaHUSA. Perynsiusi 4MCIEHHOCTH MOMYJISIIAN: POJb
(akTOpOB, 3aBHCAIIMX W HE 3aBUCSIIMX OT IJIOTHOCTH. ODKOJOTHYECKHe cTpaTeruu BuaoB (- m K-
CTpaTerun).

[TonsiTre 00 3KONOrMYECKON HUIIE BUaa. MecTooOuTanue. MHOroMepHas MOJIENb KOOI MY ECKOM
num Jx. M. Xatuuncona. PazMepsl axonornueckoi Huid. [loTeHnnanbHas v peanu30BaH Hasi HULIH.

Bun kak cuctema nomynsiuii. Apeassl BUI0B. BUBI U MX )KU3HEHHBIE CTPATErUU. DKOJIOTHICCKUE
O3KBHUBAJICHTHI.

3aKOHOMCpHOCTI/I IIOBCACHUA U MI/IFpaHI/II\/'I JKUBOTHBIX. bmonorndeckne WHBa3uu YYKEPOAHBIX
BHUJIOB.

JdemMoHcTpanun

IToptper: Ixx. M. XaTunHCOH.

Tabmuupl U cxXeMbl: «JKOJOTHYECKHE XapaKTepHCTHKH Tonymauuny, «lIpoctpancTBeHHas
CTPYKTypa MOmyJsiun», «Bo3pacTHbie MUpaMuAbl TOMyasuum», «CKOPOCTh 3aCElICHUs MMOBEPXHOCTH
3eMIIH pa3NTuYHbIMH OpraHu3MamMm», «Mogens sxonorunueckoi Humm [x. M. XaTunHcoHay.

O0opynoBanue: repOapuu pacTEHUM, KOJUISKIIUN YKUBOTHBIX.

JlabopaTtopHas padota «IIpucmocoOneHus CeMsiH pacTeHU K pacCelICHUIO.

Tema 9. JkoJiorusi c0001eCTB. IKOJIOTHYECKUE CHCTEMBI.

CoobrmrecTBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBsi3u MEXTy OpraHH3MaMy B OHOIIEHO3¢.

Okocucrema Kak oTkpsiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE OJOKM OPraHWU3MOB B
9KOCUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, penyneHTsl. Tpodudeckre ypoBHU. Tpodudeckue menu u CeTH.
Abunornueckue 0110ku dKocucTeM. [1ouBbI U Wbl B 3KOCHCTEMaX. KpyroBopoT BelecTB U MOTOK SHEPTUN
B 9KOCHCTEME.

OcHoBHBIE [TOKa3aTeNU 3KOCUCTeMbl. buoMacca U mponykius. DKoJIOTH4ecKUe MUpaMHIbl YUCed,
OroMacchl ¥ SHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuH. IlepBUYHbBIE U BTOPUYHBIE CYKLIECCUU M UX IPUYUHBL
AHTpOITOreHHBIC BO3ACHCTBHUS Ha CyKIleccuu. KimMakcHoe coobmectBo. bruopaznooOpasnue u MmomHOTA
KpPYI'OBOPOTa BEIIECTB — OCHOBA YCTONYNBOCTH COOOIIECTB.

[IpuponHsie 3K0CHCTEMBI. DKoCUCmeMbl 03EP U peK. IKOCUCeMbl MOpeli U OKeaHo8. DKOCUCmembl
MYHOp, 71€CO8, CIMeneli, NyCmblHtb.

AHTPOIOreHHBIE 3KOCUCTEMBL. Arpo3kocrucTeMa. ArpoleHos. Pazmiums Mexny aHTpOIOreHHBIMU
U IPUPOTHBIMHU S3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. loponckas ¢mopa u dayHa.
CuHaHTponM3anys TOpOICKOH ¢ayHbl. bruomormdeckoe M XO3SHCTBEHHOE 3HAYEHHWE arpOdIKOCUCTEM H
ypOoIKOCHCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHU3MOB B DKOCHUCTeMax. Posb
Kackaonoeo sgpexma u 6u008-30upuxamopos (Kirouegvlx 8u008) 8 (DYHKYUOHUPOBAHUU IKOCUCTHEM.
IIepenoc sHEpruu U BEIECTB MEXAY CMEXHBIMU YKOCUCTEMaMHU. Y CTOMYUBOCTh OPraHU3MOB, MO YJISILANA
1 3KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIOTCHHBIX BO3ACHCTBHH.

Mexanuzmul 6030elicmeusi 3a2psAsHEHUU PA3HLIX MUNOE HA CYOOPSAHUBMEHHOM, OPSAHUIMEHHOM,
NORYIAYUOHHOM U IKOCUCMEMHOM YPOGHSX, OCHOBbI IKOAOSUUECKO20 HOPMUPOSAHUS AHMPONO2EHHO20
6030eticmeusi. MeTo10JI0T sl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 9KOCHCTEM.

JdemoHcTpanun

IToptper: A. Ix. Tencnu.

Tabmuupr u  cxembl: «CTpykTypa OHOLEHO3a», «OKOCHUCTEMa IIHUPOKOJIMCTBEHHOI'O JIecay,
«KocucTeMa XBOWHOTO Jiecay, «DyHKIIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KocucTeMe», «KpyroBopot
BEIIECTB B JKocucTeMe», «llemn mnurtanus (macrOWinHas, AeTpUTHAs)», «IDKOJOrHYEcKas NHpamMuia
qrceny, «IKOIOTHIecKasi mupaMuaa OuomMacchl», «KOIOrndeckas nmupamMuaa sHeprumn», «OopasoBaHue



Oomoray, «llepBuuHas cykueccus», «BoccTaHoBieHHe jeca Mmocie Moxkapa», «IKOCHCTeMa 03epay,
«Arpoteno3», «KpyroBopoT BellecTB U MOTOK SHEPTUH B arpoueHose», «IIpuMepsl ypooskocucTemM».

Ob6opynoBanue: repOapul pacTeHHH, KONJICKIMA HACEKOMBIX, Uydena NTULl U 3BepeH, repdapuu
KyJBTYPHBIX M JUKOPACTYIINX PACTEHHU, aKBAPUYM KaK MOJIENb IKOCHCTEMBI.

[pakTuyeckas padora «3yueHue u onrcanme ypOo03KOCHCTEMBIY.

JlaGopaTopHasi pagora «/I3yueHue pa3HOOOpa3¥sl MEJIKMX MMOYBEHHBIX WICHHCTOHOTUX B Pa3HBIX
IKOCUCTEMAX).

Ikekypensi «OKCKypcusi B TUNHMYHBIM OworeoneHo3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOZIONIbHBIN MITH TOWMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypeHs «DKCKYpCHUs B arpodKOCHCTEMY (Ha TOJIe UM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obOmierianerapHas 00oouka 3eMiid, TIE CYIISCTBYET WIIM CYIIECTBOBAaja KHU3Hb.
Pa3zsutre npencrasienuii o ouocdepe B Tpymax O. 3tocca. Yuenue B. WM. Bepnanckoro o 6uocdepe.
O6nactu buocdeps! u eé cocras. JKupoe BeniecTBo onocdepsl 1 ero GpyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBanus Ouochepsl. OcobeHHocTH Ouochepbl Kak Ti00aibHON
sKocucTeMbl. [lnHaMuueckoe paBHOBecHe B Omocdepe. KpyroBopoTsl BemlecTB M OMOT€OXUMHYECKHE
IUKIIEI (yrieposia, a3ota). PUTMHYHOCTE siBIeHUI B Onocdepe.

3onanbHOCTh Onochepbl. TlonsaTre o Onome. OCHOBHBIC OMOMBI CYIIW: TYHIpa, XBOHHBIC Jieca,
CMCIIAaHHBIC U IIMHWPOKOJIMNCTBCHHBIC JIECa, CTCIIM, CaBaHHBI, IIYCTBIHU, TPOIIUYCCKUE JIECA, BBICOKOI'OPbSI.
Kimmat, pacTUTEnbHBINA 1 5KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa u (GYHKIIUS JKABBIX CHCTEM, OIlEHKa WX PECypCHOTO IOTEHIHana U OmochepHBIX
(hyHKIHIA.

JdemoHcTpanun

IToptpersr: B. U. Bepuanckuii, J. 3rocc.

Tabmumbr 1 cxeMbl: «I'eocdeprr 3emn», «KpyroBopoT azora B mpupoje», «Kpyropopot yriepoaa
B pupone», «KpyroBopot kuciopona B npupoae», «KpyroBopoT Boasl B mpupoe», «OCHOBHBIE OMOMBI
cymm», «KnumaTraeckue nosica 3eMiny, « Tyaapay, «Taiiray, «CmemaHnnbli jecy, « LInpokomncTBeHHbIH
necy, «Cremby, «CaBanHay, «Ilycteamy, « Tponudeckuit gecy.

O6opynoBaHue: TepOapuyl paCTEHUH pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YenoBek U oKpy:Kaolas cpeaa

OKonornyeckue KpU3WUChl M WX MPHUYMHBL BoszzeiicTBue demoBeka Ha Owmocdepy. 3arps3HeHne
BO3AyMmHON cpenpl. OxpaHa Bo3myxa. 3arps3HeHme BOAHOW cpembl. OXpaHa BOIHBIX PECYPCOB.
Paspymenne moussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KimMara.

AHTpOIOTeHHOE BO3JEWCTBHE HA PACTUTENBHBI W >KMBOTHBIA Mup. OXpaHa pacTUTENHHOTO H
KUBOTHOTO Mupa. OCHOBHBIE TPHHIMWIIEI OXpaHbI NpHupoabl. KpacHeie kuaurn. Ocobo oxpaHseMmble
npuponusie Teppuropun (OOIIT). boranmdeckue caapl ¥ 300JI0THYECKHE TAPKH.

OCHOBHBIE TPUHIUIBI YCTOMYUBOTO pa3BUTHAS YEIOBEYECTBA W TMPHUPOABL. PammonampHOE
MIPUPOJIONIONE30BAaHNE M COXPAaHEHHE OMOJIOTHYecKoro pasHooOpasms 3emiu. OOmme 3aKOHOMEPHOCTH
TII00ATBHBIX IKOJIOTMUECKUX KpHU3UCOB. (OCOOCHHOCTH COBPEMEHHOTO KpPH3WCAa W €r0 BEpOSTHBIC
TTOCTIEICTBUS.

PazBuTHEe METOZOB MOHHMTOpPWHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmbie
uccied08anus nepexoda K pecypcocbepezaioujeli U KOHKYpeHmMOoCnocooHou sHepeemuxe. buonosuyeckoe
pasHoobpazue u buopecypcel. Hayuonanvnole ungopmayuonnsie cucmemsl, obecnewusaoujue 00CmMyn K
uHgopmMayuu no coCMoAHUI0 OMOENbHbIX U008 U IKocucmem. OCHOBbL IKOpeabUTUMAYUY FIKOCUCTEM U
cnoco606 6opvobL ¢ buonospedicoenusmuy. Pexoncmpykyus MOpcKux u Ha3eMHbIX SKOCUCTEM.

JdemoHcTpanun

Tabmumpl 1 cxeMbl: «3arpsisHeHHEe aTtMochepb», «3arpss3HeHune ruapochepb», «3arpsa3HeHHe
nouBs», «llapHukoBeli 3ddexT», «Ocobo oxpaHsemMble NPUPOAHBIE TeppuUTOpUN», «Moxenu
YIIPaBJIIEMOTO MUPAY.



OOGopynoBanue: ¢ororpaduu OXpaHSIEMBbIX pacTCHUU M KHUBOTHBIX KpacHoil kHurm Poccuiickoit
®enepannu, KpacHoil KHUTH pernoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHMUA

JJMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranapiuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOYYArOIIMMUCS IPOrpaMM
cpenHero obmiero o0pa3oBaHus: IMYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.

B cTpyKTYype TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS POrPaMMbl IO OMOJIOTHH BBIAEICHBI CIEAYIOINE
COCTABJISIFOIINE: OCO3HAHHE O0YUYAIOIIUMUCS POCCHICKOM T'pa’KIaHCKOM MISHTHYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOIIPEIeNICHUIO, Haluyue Momueayuy K o0ydeHno OUoIoru,
yereHanpaeieHHoe pasgumue BHYTPEHHUX YOGKICHHWU JMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH M
HUCTOPUYECKUX TPAAUINHA Pa3BUTHsI OMOIOTHUYECKOT0 3HAHUS, 20MOBHOCTb U CHOCOOHOCHb 00YUarOIIIXCS
PYKOBOZICTBOBAThCS B CBOEH JIEATENFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, TIPUCYIIIMMH CUCTEME
OMONOTMUECKOTO O00pa30BaHUs, Haluuue NPAGOCO3HAHU IKOIOTHUECKOH KYIBTYPBI, CHOCOOHOCMU
cmaeums TN U CTPOUTD KU3HEHHBIE MJIaHBI.

JImgHOCTHBIE pE3yAbTAaThl OCBOCHHS IPOTPAMMBI [0 OUOJIOTUHU JIOCTUTAIOTCS B ANHCTBE YUeOHOH 1
BOCIIMTATEIIbHOM JIESITETFHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHCKMMHU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPUHITHIMH B OOIIECTBE NpaBUIaMH U
HOpMaMH TIOBEIEHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOBOCIHTAHHUS W CaMOPa3BUTHS,
Pa3BUTHS BHYTPEHHEW MO3UITUH JINYHOCTH, TATPHOTH3MA M YBAYKEHHS K 3aKOHY U IIPaBOTIOPAIKY, UEIIOBEKY
TpyZa ¥ CTapIieMy TTOKOJIEHUIO, B3AWMHOT0 YBaXEeHH, OepEeXHOT0 OTHOLIEHHS K KyJIbTYPHOMY HAaCIEINIO
U TpaJULIMsIM MHOTOHAIIMOHAJIbHOrO Hapoja Poccuiickoit denepaiiniu, Ipupoje U OKpYKarolei cpere.

JlmaHOCTHBIE pe3ylbTaThl OCBOGHHA YUeOHOro mnpeamera «bHOJOTHS» JOMKHBI OTPaXKaTh
TOTOBHOCTH M CITOCOOHOCTH 00YHaIONXCsl PYKOBOACTBOBATHCS C(hOPMHUPOBAHHOM BHYTPEHHEH Mo3unneit
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAIlMii, TO3WTUBHBIX BHYTPEHHHUX  yOEXKIEHH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOT0 00IIIEeCTBA, pacIInpeHne )KU3HEHHOT O OIbITa
Y OTIBITA JAEATEIbHOCTH B IIPOIECCE pPean3aliii OCHOBHBIX HAMIPABJICHUI BOCTIUTATENHH O I TENFHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIUTAHMSA:

chOpMHUPOBAaHHOCTh TPAKIAHCKON ITO3WIUN OOYYAIOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUHCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPaB M 0053aHHOCTEH, YBa)KEHIE 3aKOHA U ITPABOIOPSAKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IIPH CO3/IAHUH YIEOHBIX TPOEKTOB, PEIICHUN
Y9e0HBIX ¥ ITO3HABATEIBHBIX 33/1a4, BEITOIHEHUN OMOIOTHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OTpENeNsITh COOCTBEHHYIO IO3WIIMIO IO OTHOIIEHHIO K SBIICHUSM COBpPEMEHHON
’KH3HHU U OOBSICHSATH €€;

YMEHHE YIUTHIBATh B CBOMX JAEHCTBHUSIX HEOOXOJMMOCTH KOHCTPYKTHBHOT'O B3aUMOJISHCTBHS JIFOIEH
C pa3HBIMH YOXKICHUSMHU, KyJIbTYPHBIMH IIEHHOCTSIMH M COIIMAIEHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBITONHEHHSI YIeOHBIX, TO3HABATEIHHBIX
Y HMCCIEeNOBATENbCKUX 3a/1ad, YBOKUTEIHHOTO OTHOIIEHWS K MHEHHIO OIIIOHEHTOB NPH OOCYKISHHUH
CHOPHBIX BOIPOCOB OMOJIOTHYECKOT0 CONEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JEATEIThHOCTH;

2) N1aTPUOTHYECKOT0 BOCIIMTAHMS

c(hOpMHUPOBAaHHOCTH POCCUHCKOM TPakIaHCKOW HIEHTHYHOCTH, TATPUOTU3MA, YBAKEHHSI K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoid, ropoctu 3a cBod Kpail, cBoro PonrHy, CBOH s3bIK U
KYJIBTYpY, TPOILIOE U HACTOSIIIee MHOIOHAIMOHAIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K TPUPOTHOMY HACIIEAUIO U TAMSATHUKAM IIPUPOJIBL, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYIE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH,
MMOHMMAHUSI 3HAYCHUs OMOJIOTMU B TMO3HAHUHM 3aKOHOB IPUPOJBI, B KU3HU YCIIOBEKAa M COBPEMEHHOI'O
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW POCCUHCKOr0 HapoAa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHYCCKOTO TIOBEICHNUS,

CIOCOOHOCTh OLIGHMBATH CHTYalli0 M TMPUHUMATh OCO3HAHHBIC DPEHICHHS, OPHUEHTHPYSCh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMEI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIyIIETro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbH HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUHU C TpaJMlIMsIMU HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

9CTETUYCCKOC OTHOUICHUEC K MHUPY, BKJIIOYasd 3CTCTUKY 6BITa, HaY4YHOI'O U TCXHUYECKOI'o TBOpUECTBA,
cropTa, Tpy/a, oOIIeCTBEHHBIX OTHOIIICHHIA;

MMOHUMaHUE AMOIIMOHAJILHOIO BO3/IEUCTBUS )KUBOM TPUPOBI U €€ LICHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHJAaX HMCKYCCTBA, CTPEMIICHHUE IIPOABJIATH KadeCTBa
TBOPYECKOW JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHs, (GOPMHPOBAHUS KYJLTYPbl 30POBbS W IMOIHOHAIBLHOIO
0aronoryums:

MIOHMMAaHWe W peanu3amusi 370pOBOro W Oe3omacHOro oOpa3a JKWM3HH (3I0pOBOE TMHTAHUE,
coOuro/IeHN e TUTUEHNYECKUX TTPABIII M HOPM, COATaHCHPOBAHHBIN PEXXUM 3aHITHI U OTIBIXA, PETYISIpHAs
(u3mdeckas akKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY
(hM3MUECKOMY U ICHXWYECKOMY 37I0POBBIO;

MMOHMMaHWE [EHHOCTH MPaBWJI WHIMBUAYAIBHOTO W KOJUIEKTHBHOTO 0€30MacHOro MOBENEHHS B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUE MOCIIEJCTBUI 1 HEMIPHUSTHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS AKOT0JIsl, HAPKOTHKOB,
KypeHHS);

6) TPYAOBOI0 BOCIIMTAHUSA

TOTOBHOCTb K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEITETFHOCTH TEXHOJOTMYECKOH M COIMAIBHOW HAIMPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATH, TUIAHUPOBATH H CAMOCTOSTEIIEHO BBIITOIHATE TAKYIO AeATEThHOCTH;

WHTEpeC K pa3nuyHbiM chepam mpodecCHOHATFHON —NeSTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOP Oymytieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTaHEI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO U CaMO0OOPa30BaHHUIO HA TIPOTSDKEHUH BCEH KHU3HM,

7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

AKOIIOTUYECKH IEIeCO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK MICTOYHUKY KU3HU Ha 3eMiie, OCHOBE e
CYIIECTBOBAHUS;

TIOBBIIIIEHNE YPOBHS IKOJIOTHYECKOH KYIbTYpPhI: MPHOOPETEHHE OIBITA IJIAHUPOBAHUS TIOCTYIIKOB H
OLIEHKH WX BO3MOXKHBIX TIOCIIEJICTBHUN TSI OKPY>KAFOIIEH CPebl;

OCO3HAHUE II00aTHFHOTO XapaKTepa HKOJOTHYECKUX MPOOIIEM U MyTeH UX pelIeHHs;

CIOCOOHOCTh HCIIONB30BaTh NpUOOpeTaeMble MPU H3YYeHWH OWOJIOTUW 3HAHWUS U YMEHUS IIpH
pemieHuu TpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM TIPHPOJOINONE30BaHNEM (COOMIOEHNE TIPABHII
MOBEJIEHUS] B TIPUPOJIE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMaX, OXPaHY BHJIOB,
aKocHcTeM, Ornochepsl);

AKTUBHOE HEMpUATHE NEWCTBHIA, MPUHOCAIINX Bpe OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHue
MIPOrHO3UPOBATh HEOJIATONPHUSATHBIC SKOJOTUYECKHE MOCICSACTBUS MPEANPUHUMAEMBIX JCHCTBUM U
Mpe0TBpAIIaTh UX;



HaJIWYHE PA3BUTOTO SKOJIOTHUECKOT'0 MBIIIJICHHUS, IKOJIOTHUECKON KYJIbTYPHBI, ONBITA AESITEIbHOCTH
9KOJIOTHMYECKOH  HANpaBIEHHOCTH, yMEHHs  pPYKOBOACTBOBATHCS MMM B  [O3HABaTEIbHOM,
KOMMYHHKAaTHBHOH W COLMAJIbHOW MPAaKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTHUYECKOH IESATEIbHOCTH
9KOJIOTHYECKOI HAalPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHNSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI HAYKH
1 O0IECTBEHHOH MPaKTHKH, OCHOBAHHOTO Ha JIHAaliore KyJbTYyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YHTATENBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBHSI MEKILY
JOABMU ¥ TTO3HAHUS MUDA;

noHWMaHue crenudukn OWONOrMM KaK HayKH, OCO3HaHHMsA €€ polmu B (QOpPMUPOBAHUH
palMOHATIBHOTO HAYYHOI'O MBIIIIICHUS, CO3JIAHHH IEJIOCTHOTO MPEACTABICHHS 00 OKPYXKAIOIEM MUPE KaK
0 eIUHCTBE MPHUPOJIBI, YeNOoBEeKa M OOIIeCTBa, B TO3HAHHU TPHPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH
mpobiieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJIsi COBPEMEHHOHM IUBHIIM3AIMH: 00ECIIedeHns] HOBOTO
YPOBHSI Pa3BHUTHSI MEIUIIMHBI, CO3/[aHNE MEePCIIEKTUBHBIX OMOTEXHONOTHI, CTIOCOOHBIX pelaTh PeCypCHbIC
MpoOIeMbl pa3BUTHSI YETIOBEUECTBA, MOMCKA MyTel BBIXOJA W3 TII00ATBHBIX YKOJIOTMYECKUX MPOOIEM H
obecriedyeHusl Tepexojla K YCTOWYMBOMY Pa3BHTHIO, PallMOHAILHOMY HCIOJIb30BAHUIO TPHUPOIHBIX
pecypcoB U GOPMUPOBAHHIO HOBBIX CTAH/IAPTOB YKH3HU;

3aMHTEPECOBAHHOCTH B TIOIYYEHUN OMOIOrHYEeCKUX 3HAHHUH B I[EJISIX TTOBBIIICHHS O0IIeH KYIbTYPHI,
€CTECTBCHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIMOHAIBHOW T'PaMOTHOCTH
o0y4arommxcsi, pOpMHPYEMO TPU U3yIEHUH OHOJIOTHH;

MMOHUMaHHE CYIIHOCTH METOJIOB TIO3HAHHMS, UCTIOJIL3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJIB30BaTh IIOJy4YaeMble 3HAHMSA Ui aHajiu3a U OOBACHEHUs SIBJICHUI OKpYXKalOIIEro Mupa U
MPOUCXOAAIIMX B HEM M3MEHEHMH, yMEHHE JenaTb 0OOCHOBAHHBIE 3aKJIIOYEHMs Ha OCHOBE HAy4YHBIX
(haKTOB M MMEIOIUXCS JTaHHBIX C LIEJIbI0 TIOJIyYEHUs JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMONOTMYECKUE 3HAHUSA IJIS pelIeHus HpolsieM B
peasbHbIX KU3HEHHBIX CUTYaIUSX;

OCO3HAaHUE IEHHOCTH HAy4yHOM [EATEIbHOCTH, T'OTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO MU
HCCIIEI0BATENIBCKYIO AEITENbHOCTh MHANBUYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
MOTY4EHHUIO HOBBIX 3HaHUH 110 OMOJIOTUU B COOTBETCTBUH C )KU3HEHHBIMH IOTPEOHOCTSIMH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS Y4EOHOTo mpeaMeTa « BHomorusy BKIIIOYAIOT: 3HAYHMBbIE
s (opMHUPOBaHUS MHPOBO33PEHUS OOYUYAIOMIMXCA MEKIUCHHUILUTHHAPHBIE (MEXIPEIMETHEIE)
oOIIeHayYHbIC TTOHATHS, OTPAKAIOIIUE [ETOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIH(UKY METOI0B
MO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHHUE, MPOIECC, CHCTeMa,
Hay4HBIH (DaKT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIETO0BaHUE, HAOIIO/ICHUE,
U3MepeHHe, OSKCIHepUMEHT M Jpyrue); YyHUBepcajbHbIe YydeOHbIe JeicTBUS (IO3HABaTEIbHBIE,
KOMMYHHKATHUBHBIE, PEryJISITUBHBIE), oOecreunBatonye popmMupoBanue pyHKINOHATBHON IPAMOTHOCTH U
COLMAIEHON KOMIIETEHIIMH OOYYAIOIIMXCS; CIIOCOOHOCTh OOYyYaromMXCsl HCIONB30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33DEHYECKHE 3HAHUS W yHHBEpCAJbHbIE Yy4YeOHBIE JEHCTBHUS B
MIO3HABATEIILHOW M COLMATIBHON TPaKTUKE.

B pesynbraTe n3ydeHus OMONOrMM Ha YPOBHE CpEIHEro olmero oOpa3oBaHUs y 00y4aromierocs
OynyT chOpMUpPOBaHBI IIO3HABATEIbHBIE YHHBEPCAJIbHBIE Yy4eOHBIE JEHCTBUS, KOMMYHHKATHUBHbIC
YHUBEpCaJIbHBIC yueOHBIC NEHCTBUS, PEryasTHBHbIE YHUBEpCAalbHBbIE yueOHBbIE ACHCTBHS, COBMECTHAs
JeATEbHOCTb.



MeranpeaMeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl CPEJHEro OOIIEro oO0pa3oBaHHS JOJIKHBI
OTpakaThb:

OsiiaieHue yHHUBEPCAJLHBIMI y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBble JJOTHYECKHE TeHCTBHUS:

CaMOCTOATENBbHO (POPMYIUPOBAThH U aKTYaJIM3UPOBATh IPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

WCTONB30BaTh MPH OCBOCHWU 3HAHUK NpPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHUHTE3a,
CpaBHEHHUS, KJIacCU(PUKaLUHU, 0000IIEHHS), pACKPBIBATE CMBICT OMOJOrMYECKUX MOHITUH (BBLACTATH MX
XapaKTepHbIe MPU3HAKY, YCTAHABIUBATH CBSI3U C JPYTUMH MOHSTHIMH);

OIPEENITh 1K JAESTeIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUH UX JTOCTHIKEHHUS, COOTHOCUTD
PE3YNBTATHI ASSITEIBHOCTH C MOCTABICHHBIMHU EIISIMU;

HCTOJB30BaTh OMOIOTHYECKHE IOHSATHS JJIsl OOBSICHEHUS (PaKTOB M SIBJICHUH KHBOH MIPUPOJBI;

CTPOUTH JIOTHYECKHE PpACCYXJeHUs (MHIYKTUBHBIC, JCAYKTHBHBIE, I10 aHAJOTWH), BBISBISATH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMAaTPUBAEMBIX SIBICHUSAX, (DOPMYNIHMpOBaTH BBIBOABI H
3aKITIOYCHHS,

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEIACTBAa U TIPEIICTABIICHUSI CYIIECTBEHHBIX CBs3eH W
OTHONICHUH B U3y4aeMBbIX OMOJIOrHYECKUX 00BEKTaX, a TAKXKE IPOTUBOPEUNI Pa3HOTO PO/, BBISBICHHBIX
B Pa3UYHBIX WHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pEHICHHS NpoOJIEeMbl ¢ Y4ETOM aHaM3a WMEIOMINXCS MAaTepHAbHBIX |
HEMAaTepUATBEHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHBHI B JISITEILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB IENSM, OIICHUBATH
PHCKH TTOCIEACTBUH JIESITENBHOCTH;

KOODJIMHHPOBATh ¥  BBIIOJNHATH pabdoOTy B  YCIOBHUSX PEAIBHOIO, BHUPTYaJIbHOIO U
KOMOMHHPOBaHHOTO B3aUMOJICHCTBUSI;

pa3BHBaTh KPEaTHBHOE MBIIICHHUE TP PEIICHUH KH3HEHHBIX MIPOOIIeM.

2) 6a30BbIe HCCIeA0BATEIbCKHE el CTBHA:

BJIAJCTh HAaBBIKAMH Yy4eOHO-HCCIIEIOBATEIbCKOH W MPOEKTHOW JeATeIbHOCTH, HaBBIKAMU
paspenieHust IpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOOB PELICHHS
MPAaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B O3HAHNS;

UCTIONB30BATh PA3IMYHbIC BUIbI IEATEILHOCTH O TOIyYEHHIO HOBOT'O 3HAHUS, €r0 HHTEPIPETAIIH,
npeoOpa3oBaHNI0 M NMPUMEHEHHIO B YYEOHBIX CHUTyalUsAX, B TOM YHCJIE HPU CO3MAHUU Y4EOHBIX M
COLMATBHBIX TIPOCKTOB;

(GopMHUpOBaTh HAYYHBIH THN MBIIUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
MOHATUSMH ¥ METOIAMHU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33Ja4 B 00PA30BATEINBHOMN JSSATEIFHOCTH M KH3HEHHBIX
CHUTYaIHsX;

BBISBIISTh NTPUYMHHO-CIICCTBEHHBIC CBSA3M M aKTyaJH3WPOBAThH 3a1ady, BBIIBUIATh TMIIOTE3y €&
pelIeHus, HaXOAWTh APTYMEHTHI MU JIOKA3aTENbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh IapaMeTphl W
KPHUTEPHU PELICHMS;

aHaJIM3UPOBATh IMOJIYYCHHBIE B XOJE PEIICHMS 3a7adyd Pe3yiIbTaTbl, KPUTHUECKH OICHHBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBAThH IPHOOPETEHHBIN OITBIT;

OCYIIECTBJIATh IICICHANPABICHHBIH MOWCK IIepeHOCa CPeICTB M CIoco0OB  JEHCTBUS B
npoheCCHOHAITBHYIO Cpery;

YMETh TIePEHOCHTh 3HAHHS B TIO3HABATEILHYIO U TIPAKTUYECKYIO 00JIACTH JKU3HEeATeIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJIEH, TpeiiaraTb OPUTHHAIBHBIC MTOAXOAbI U PEIICHHUs, CTABUTH MPOOJIEMBI U
3aj1a4M, JIOMYCKAIOUINE aJIbTepHATUBHBIE PEIICHUS.

3) paborta ¢ nndopmanueit:

OPHEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHKAX MHPOPMALUK (TEKCTe Yy4eOHOro MOCOOMs, HaydyHO-
MOMYJISIPHON JTUTEpaType, OMOIOrHYEeCKUX CIOBapsAX M COPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B



Untepuere), ananm3upoBaTh MHGOPMALUIO Pa3IHYHBIX BUAOB M (HOPM MpPEACTABICHUS, KPUTHUYECKU
OLIGHUBATH €€ JJOCTOBEPHOCTH U HEMPOTUBOPEYHBOCTD;

(hopMyTUpPOBaTh 3alIPOCHl U MPUMEHSIThH pa3InYHbIE METOIBI IPU TIOUCKE U 0TOOpE OHOIOTHYECKOM
nHpopMaIuK, He0OXOAUMOH /JIsI BEITIONHEHHS YIEOHBIX 3a/1ay;

npuoOperaTh  ONBIT  WCIONB30BaHMA  MH()OPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIOB30BAHUS PA3TTHYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTEIFHO BBIOMPATh ONTUMANBHYI0 (OpPMY TpeNCcTaBleHUsl OHOoNoruueckod mHGopMauu
(cxeMbl, Tpa KK, AMArPaMMBl, TAOIHUIIBI, PUCYHKU U IPYTOe);

HCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPE/ICTBA MpU pabore ¢ OMoNornyeckoi nHGpopMaImei:
MPUMEHSTh XUMHUYECKHE, PU3UUECKHE U MaTeMaTHUECKHE 3HAKH M CUMBOIBI, QOpMYJIbI, a0OpeBUaTypy,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISHOCTH;

BJIaJIETh HaBBIKAMH PAcIlO3HABaHUS M 3alIUTHl WHpOpPMAaIUK, WH(OPMALMOHHON Oe30MacHOCTH
JUYHOCTH.

OsiaeHue yHUBepPCAJbHBIMA KOMMYHUKATHBHBIMY JIEHCTBUSIMU:

1) oburenne:

OCYLIECTBIIATh KOMMYHHKAIIMH BO BceX c(epax >KU3HU, aKTHBHO YYacTBOBAaTh B JIMAJIOTE WU
JMCKYCCUU TIO CYIECTBY OOCYXIaeMOH TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEIBHO BBITIONHEHHS MPeJylaraeMoi 3a/1a4qd, YIYUTHIBATH HHTEPECH M COTIACOBAHHOCTH TO3UITUMA
JPYTUX YYaCTHHKOB JIAJIOTA HIH JJUCKYCCHUH );

pacro3HaBaTh HeBepOallbHBbIE CpEICTBa OOIICHWS, MMOHUMATh 3HAYEHWE COIMAlbHBIX 3HAKOB,
MPEANOCEUIOK BO3HUKHOBEHHSI KOH(IJIUKTHBIX CUTYyallMd, yMeTh CMSTYaTh KOH(DIUKTHI W BECTU
TIepEeroBopHI;

BIIQJICTh PA3IMYHBIMH CIIOCO0aMK OOIICHUS W B3aUMOJICHCTBHUS, MMOHUMATh HAMEPEHUS JAPYTHX
JFOZIEH, TIPOSIBIIATH YBAXKUTEIFHOE OTHOIIEHHE K COOSCENHHUKY U B KOPPEKTHOH (opme (opmynupoBaTh
CBOH BO3PaKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs1 1eATeJTbHOCTD:

MOHMMATh U HCIIONIb30BaTh IPEMMYIIECTBa KOMAaHAHON M MHIMBUIYaTbHOH paOOTHI IIPU PEIICHUH
OMOJIOrMYEeCKOH  MpoOJieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPHUMEHEHHS TPYIHOBBIX  (HopM
B3aMMOICHCTBUS IIPH PEIIeHnH yaeOHOH 3a/1a4;

BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBHHA C Y4€TOM OOLIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KJJOT0 WieHa KOJUIEKTHBA;

MIPUHUMATB IIETH COBMECTHOH eATeNbHOCTH, OPraHU30BBIBATH M KOOPMHUPOBATH JACHCTBHSA 110 €&
JOCTIKEHUIO: COCTABIIAT IUIaH ISHCTBUH, PAaCTIPEIEIISATh POJIH C YIETOM MHEHUH YIaCTHUKOB, 00CYXIAaTh
pe3yabTaThl COBMECTHOM palboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXKJOr0 yJaCTHWKAa KOMaHJBI B OOMIMI pe3ynbTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

IpeUlaraTh HOBBIE IPOCKTHI, OICHWBAaTh WAEH C TMO3WIMH HOBH3HBI, OPHTHHAIBGHOCTH,
MNPAKTHYECKON 3HAUYMMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATErHYECKOe ITOBEIACHHUE B PA3IMYHBIX CHTYAIHAX, MPOSBISTH
TBOPYECTBO M BOOOpakeHUE, OBITh MHUIINATHBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PEryJIsSTHBHBIMH J1€HCTBHSIMH:

1) camoopranuzanus:

UCIIOIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIS BBISABICHHS MPOOJIEM W WX PEIICHUS B XKM3HEHHBIX U
y4eOHBIX CHTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIEBBIE 1 CMBICIIOBBIC YCTAHOBKHU B CBOMX JACHCTBHSIX
U TIOCTYTIKAX 110 OTHOIIEHUIO K KMBOW MPHPOJIE, CBOEMY 3/I0POBBIO U 370POBBIO OKPYIKAIOIINX;

CaMOCTOSTEIBHO OCYLIECTBIIATH MO3HABATENBHYIO JIEATEIbHOCTh, BBISBISATH IPOOJIEMBI, CTABUTD U
(dhopMynTupoBaTh COOCTBEHHBIE 33]]a4M B 00pPa30BaTEIbHOM NEATENbHOCTH U )KU3HEHHBIX CUTYAIUX;



CaMOCTOSITEIFHO COCTaBJIATh IUIAH pelieHHs MpoOJeMbl ¢ y4ETOM HMEIOIIUXCS PEcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHH;

JlaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

coco0cTBOBaTH (YOPMHUPOBAHUIO H MTPOSBICHHUIO IIHUPOKOH SPYAUIIUH B pa3HbIX 00JacTAX 3HAHU,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JEATEINBbHOCTD, OLICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIENSIM;

BJIaJICTh HAaBBIKAMH I[TO3HABATEIbHONH pPE(IEKCHM KaK OCO3HAHUS COBEPIIAEMBbIX JACHCTBUH U
MBICITHTENTBHBIX TPOIIECCOB, MX PE3YJILTATOB U OCHOBAHUH, UCIIONB30BATh MPUEMBI peIIeKCHHU TS OLIEHKH
CHUTYyaIluH, BEIOOpa BEPHOTO PEICHMS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 110 UX CHUKEHUIO;

NIPUHUMATb MOTHMBBI U apTYMEHTBI JPYTUX IIPU aHAIIU3€E PE3YJIBTATOB ACSITENBbHOCTH;

3) npuHsATHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U aPTYMEHTHI APYTUX IIPU AHATIU3E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HAaBaTh CBOE MPABO M MPaBO JIPYTUX HA OMINOKH;

pa3BUBATh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU JIPYTOro YeIoBeKa.

HPEJAMETHBIE PE3YJIBTATBI

IIpenmerHble pe3ynbTaThl OCBOEHMs coiepkaHusi ydeOHoro mpenmera «buomorus» Ha
yIIyOJIEHHOM YpOBHE OPHCHTHPOBAaHBI Ha oOecmedeHre MPOoPUILHOr0 OOYdIeHHS O00yJarommxcs
ouonorny. OHM BKJIIOYAIOT: crienududeckue s OMOJOTHH HAyJYHBIC 3HAHUS, YMEHUS W CIIOCOOBI
JEUCTBHM 110 OCBOCHHUIO, HHTEPIPETALIMH 1 IPE0OPa30BAHUIO 3HAHUM, BUJIBI IEATEIBHOCTH 110 ITOJIyYSHUIO
HOBBIX 3HAaHUM M UX IPUMEHEHUIO B Pa3JIMYHbIX yIEOHBIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX.
IIpeamerHble pe3ynbTaThl IPEICTABICHBI 110 FOAAM U3YUYEHUS.

IIpenmerHble pe3ynbTaThl OCBOEHMs ydeOHoro mnpeamera «buomorus» B 10 Knacce NOMKHBI
OTpaXkaTh:

cOpMUPOBAaHHOCTh 3HAHMH O MeCTe€ W POIM OMOJIOrMHM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B IO3HAHHM 3aKOHOB IPUPOIBI U PELICHUH
1po0IeM palroHaIbHOTO IPUPOIOIOIB30BaHUs, O BKIAJE POCCUUCKUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHE
O1OJI0rHHy;

BJIAJICHUE CUCTEMOH OHONOrMYecKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIine
Ouvonoruyeckue TEPMHUHBI W TOHATHS (KM3Hb, KJIETKA, OpraHu3M, MeTabonu3M, TOMEOcTas,
CaMOperyJisilysi, CaMOBOCIIPOM3BEIEHHE, HACIEICTBEHHOCTb, H3MEHYMBOCT, POCT U Pa3BUTHE),
ounonornueckue Teopuu (kinerounas teopus 1. [llBanna, M. [llneiinena, P. BupxoBa, xpoMocoMHast Teopust
HacnenctBeHHOCTH 1. Moprana), yaenus (H. 1. BaBunoBa — o neHTpax MHOT00Opasus U MPOUCXOXKTSHHS
KyJBTYPHBIX PACTEHUH), 3aKOHBI (€ANHOOOPa3Hsl TOTOMKOB IIEPBOIO MOKOJIECHUS, PACLICIICHUS], YACTOTHI
raMer, HE3aBUCHUMOro HaciemoBaHuss I. MeHzens, TOMOJIOTMYECKHX PsIOB B HACJIEACTBEHHON
n3menunBocty H. Y. BaBuiioBa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIAICHUE OCHOBHBIMH METOJAMH Hay4yHOrO II03HAHMS, HCIOJIB3YEMBIX B OHMOJOIMYECKHUX
HCCIIEI0BAHMAX KHUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHNE, HAOMI0AEHHE, IKCIIEPUMEHT);

yYMEHHE BBIACIATH CYLIECTBEHHbIE TPH3HAKH: BHPYCOB, KJIETOK IPOKapuOT W DYKApHOT,
OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ncIIe OakTepuii, rpuOOB, pacTeHUH, KUBOTHBIX
U YeNOBEKa, CTPOCHHsS OPraHOB M CHCTEM OpPraHOB pPACTEHWH, >KUBOTHBIX, YENOBEKA, IPOLIECCOB
KHU3HEIEATEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max pPacTeHUH, KUBOTHBIX M YENOBEKa, OMOIOrMYECKUX
mporeccoB: oOMeHa BellecTB (MeTabOMM3M), TNpPEBpaleHUs] SHEPruH, OpOXKeHHs, aBTOTpodHOro u



reTepoTpoHOr0 THIOB NHTaHHS, (POTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, Meio3a, TaMeToreHesa,
sMOpHorenesa, MOCTIMOPHOHATBFHOTO Pa3BUTHS, PA3MHOKEHHU I, MHANBUAYaJIbHOTO Pa3BUTUSL OpraHU3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBUS T€HOB, reTepPO3UCca, HCKYCCTBEHHOTO 0TOO0pa;

yMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEKAY OPraHOUIAMHU KIETKH U UX (DYHKIHSMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHEel U UX QYHKIUSIMH, MEKIY OpraHaMH U CHCTEMaMHU OPTaHOB Y PACTEHHH, ’KUBOTHBIX
W YeJoBeKa U MX (YHKUUSMH, MEKAY CHCTEMaMH OPTaHOB U UX (DYHKIMAMH, MEKIY dTarnaMu oOMeHa
BEILIECTB, dTanaMHd KIETOYHOrO IUKJIA M >KU3HEHHBIX LUKIOB OPraHW3MOB, dTallaMH SMOPHOHAIBHOTO
Pa3BUTHS, TEHOTHIIOM U )eHOTUTIOM, (PEHOTHIIOM U (aKTOpaMu Cpefbl OOUTaHUS;

YMEHHE BBISIBIISITH OTIIMYUTEIbHBIC IPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE PACTECHHIA, )KUBOTHBIX 1
YyenoBeKa;

yMEHHE HCIIONIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OWOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHMBOIIUKY JIJIS IOKa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIII;

yMEHHE pellaTh OHOJIOTHYECKHE 3aJa4d, BBISBISATH TNPUYMHHO-CIEACTBEHHBIE CBSI3U MEKIY
HCCIIelyeMBbIMU OMOJIOTHYECKUMH TIPOLIECCAMU U SIBIICHUSIMHU, JIETaTh BHIBO/IBI H IPOTHO3bI HA OCHOBAHUH
MOJTY4YEHHBIX PE3YJILTATOB;

yYMEHHE BBITIOIHSATH JIA0OpATOPHBIE M MpaKTHUecKHe paboThl, cOONM0IaTh MpaBuUia Mpu padoTe ¢
y4eOHBIM U JJA00PAaTOPHBIM 000PYIOBAaHUEM;

yYMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh MX IKCIIEPHUMEHTAIBHBIMU CpPENCTBaMH, (HOPMYIUpPYS
1eNTb UCCIE0BAHUS, aHATM3UPOBATH IMOJYYCHHBIC PE3YIbTATHI U JIENIaTh BEIBOJIBI,

yYMEHHE Y4aCTBOBATh B YUEOHO-HCCIIEIOBATEIBCKOW paboTe 10 OMOJIOTHH, SKOJIOTHHA H MEIUIIUHE,
MPOBOAMMOM Ha 0a3e IKOJIBHBIX HAYYHBIX OOIIECTB, U IMMyOJIMYHO MPECTABIATh MTONyYeHHBIC Pe3yIbTaThl
Ha YYEHHUYECKHX KOH(EpEeHIINsX;

yMEHHE OICHUBATH 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBaHMA B 00JacTH OHONOTUH M
MeIUIUHb! (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOZOTBOPEHHE, HAlpPaBJICHHOE H3MEHEHHE IE€HOMa U
CO3JJaHHME TPAHCIEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHEIN BEIOOP Oymytiel mpodecCHOHAIBHON NeATSTPHOCTH B 00JIaCTH
Ouonmoruy,  MeIUIMHBI, OMOTEXHOJOI'MM, BETEPUHApPHUH,  CEIbCKOIO  XO3sicTBa,  MMIIEBOH
[IPOMBIIIEHHOCTH, YINIyOJIATh II03HaBaTElIbHbIM HHTEpEC, HAIPaBIEHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOILEH NTpodhecCuu U NPOJOIKEHNE OMOIOTHYECKOro 00pa30BaHus B OpPraHU3alMAX CPEIHEIO
podecCHOHATEHOTO M BRICIIIETO 00Opa30BaHMUS.

IIpenmerHble pe3ynapTaThl OCBOEHHs ydeOHoro npeamera «buonorus» B 11 Kracce NOMXHBI
OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHMH O MeCTe€ W POIU OMOJOrMHM B CHCTEME ECTECTBEHHBIX HayK, B
(hopMHPOBaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B [TO3HAHUM 3aKOHOB IPUPOIBI U
PELICHUN 3KOJIOTHYECKUX MPOOJIEM 4YEIOBEYECTBA, @ TAKXKE B PEIICHWHM BOIPOCOB PAIOHAIBHOIO
MIPUPOAOIIONB30BAHMS, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOILEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIJIE POCCUUCKUX U 3apyOKHBIX YIEHBIX-OMOIOrOB B Pa3BUTHE OMOIOTHN;

YMEHHE BJIaJIeTh CUCTEMOM OMOJIOrMYEeCKUX 3HAHNH, KOTOPAast BKIIOYAET ONpeeCHHUs U IOHUMaHUe
CYITHOCTH OCHOBOITOJIATAIOIINX OHMOIIOTUYECKUX TEPMUHOB W MOHATHH (B, dKOcHcTeMa, ouocdepa),
Ouonoruyeckue Teopun (IBomouronHas reopus Y. JlapBuHa, cuHTeTHUECKas! TEOPUS IBOJIIOLNN ), YICHUS
(A. H. CeseprioBa — o myTsx u HampaBieHUsX sBoironuu, B.M. BepHaackoro — o 6moctepe), 3aKOHBI
(renernueckoro paBHoBecus Jx. Xapnu u B. BaitnGepra, 3aponsimeBoro cxonctsa K. M. bapa), mpasuia
(Muaumyma 1O. JInbuxa, 3KOIOrMYecKOW MUpaMHIBI SHEPIHH), THUNoTe3bl (rumoresa «vupa PHK» V.
['unGepta);

yMEHHE BJaJeTh OCHOBHBIMU METOAAMH HAYYHOIO IMO3HAHMS, UCIOIb3YEMBIMH B OMOJOIMYECKUX
HCCIIIOBAHUAX KUBBIX OOBEKTOB M JKOCHCTEM (OMHMCAHME, M3MEpeHue, HaOII0JeHUe, SKCIEPUMEHT),
CIoco0aMu BBISBJICHUS U OLIEHKH aHTPOIIOI€HHBIX U3MEHEHHUH B IIPUPOJE;

YMEHHE BBLACIATh CYLIECTBEHHBIC MPHU3HAKU: BUAOB, OMOre€OLIEHO30B, 3KOCUCTEM U OHOC]EpHI,
CTaOMIIM3UPYIOLIEro, JABMXKYILErO M Pa3phIBAIOIIEr0 €CTECTBEHHOTO OTOOpa, aJuIONaTpUyYecKoro M
CHUMITaTPUYECKOI0 BHI000PA30BaHMS, BIMSHUS IOBIDKYIIMX CHJI SBOJIONMU HA TeHO(OH[ MOMYJISLHH,



MPHUCIIOCOOICHHOCTH OPTaHU3MOB K cpelie 0OMTaHus, YepeIOBaHNs HAapaBICHHH SBOJIIOINU, KPYTOBOPOTa
BEILIECTB U MOTOKA YHEPTUH B IKOCHCTEMAX;

yMEHHE YCTaHaBIMBAaTh B3aMMOCBSI3M MEKIY TMPOLECCAMH 3BONIOLUH, IBWKYIIUMH CHIAMH
aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3UYHBIX YKOCUCTEM H MPHCIIOCOOIEHUSIMUA K HUM OPTaHU3MOB;

YMEHHE BBISBIISITH OTJIMYUTEIbHBIC TPU3HAKU KHUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BHJIOB K Cpele
O6I/ITaHI/I$I, a6I/IOTI/I‘ICCKI/IX u 6I/IOTI/I‘-I€CKI/IX KOMIIOHCHTOB JKOCHCTEM, B3aMMOCBSI3€eN OpraHu3MoB B
COO00IIECTBaxX, aHTPOIIOTEHHBIX M3MEHEHNH B SKOCUCTEMaX CBOEH MECTHOCTH;

yMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OWOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUIsl JOKa3aTelnbCTBA POJCTBA OPTaHM3MOB PA3HBIX CUCTEMATHYECKUX TPYII, B3aMMOCBS3U
Opraiu3sMoB M CpCAbl O6I/ITaHI/I}1, €AUHCTBA YCIOBCYCCKUX pac, HeO6XOI[I/IMOCTI/I COXpaHCHUMA
MHOI‘OO6pa3I/I$I BHJI0OB U 3KOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUSA NMPHUPO/AblI U YCIIOBECYCCTBA,

YMCEHUE peulaTh 6I/IOJ'IOFI/I‘ICCKI/IC 3aga4y, BBIABJIATL NPUYUHHO-CICACTBCHHBIC CBA3U MCKAY
HCCICayEMbIMU 6HOHOFI/I‘ICCKI/IMI/I mpoueccaMu U ABJICHUAMU, JCIAaTh BHIBOABLI U ITIPOTHO3bI HA OCHOBAHHUU
MOJIY4YCHHBIX PE3YJIbTATOB,

yYMEHHE BBITIONHSATH JIA0OPATOPHBbIE U TPaKTHYECKHe paboThl, COOMIOAATh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U T1a00paTOpHBIM 000PYIOBAHUEM;

yMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPATh MX DKCIEPUMEHTAIBHBIMH CPEACTBAMH, (HOpMyIUpys
IEIb UCCIICAOBAHMSA, aHAJIM3UPOBATDh IMMOJTYUYECHHBIC PE3YJIbTAThI U JI€JIaTh BBIBOAKI,

yMEHHE Y4aCTBOBATh B YUEOHO-HCCIIEIOBATEIBCKOW paboTe 10 OMOJIOTHH, SKOJIOTHHA H MEIHUIIUHE,
MPOBOAMMOM Ha 0a3e IKOIBHBIX HAYYHBIX OOIIECTB, U IMMyOJIMYHO MPECTABIATh MTONyYeHHBIE Pe3yIbTaThl
Ha YYEHHUYECKHX KOH(EpEHIINsX;

YMEHUE OLICHUBATD I'MIIOTE3bI U TCOPUH O IIPOMUCXOXKICHUHN XKU3HHU, YCJIIOBEKA U YEJIOBECUCCKUX pac,
0 IPUYHHAX, MTOCTE/ICTBUAX U CIIOCO0AX MPEOTBPAIIeHHS III00aILHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BRIOOP Oy mytiel mpodeccnoHaTbHON AeATEIFHOCTH B 00JIaCTH
OHMOJIOTHH, DKOJIOTHH, TPHPOIOIONb30BAHMS, MEAUIIMHBI, OMOTEXHOJOTHH, TICHXOJOTHH, BETEPUHAPHUH,
CEJIBCKOTO X03SICTBA, MUIIEBOM IMTPOMBITIIICHHOCTH, YTITyOJISATh ITO3HABATEIBHBIA HHTEPEC, HAIIPABJICHHBII
Ha OCO3HAHHBIM BHIOOP COOTBETCTBYHIOMICH MPO(ECCHU M MPOIOLKEHHE OHOIOrHYeCKOro 00pa3oBaHus B
OpraHU3aIHIX CPEIHEro MPOPECCHOHATBHOTO U BBICIIIET0 00pa3oBaHMUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypcsbl
1 B HONOrYA KAK HAVKA 1 0 htts//resh.edu.ru
YK htts//www. youtub.ru
htts//resh.edu.ru
2 X 2 0
WBBIE CHCTEMBI U UX N3YYCHHE hits//www, youtub.ru
htts//resh.edu.ru
3 Buonorus kinetku 2 0.5
htts//www. youtub.ru
htts//resh.edu.ru
4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1
htts//www. youtub.ru
htts//resh.edu.ru
5 Crpoenue u GyHKITUU KICTKH 8 0.5 2 hts//Awww. youtub.ru
6 OOMeH BEIEeCTB U IPEeBpaIleHie YHEPTHU B 9 1 htts//resh.edu.ru
KJICTKE htts//www. youtub.ru
7 Hacnencreennast nudopManys u 9 05 htts//resh.edu.ru
peanu3aius eé B KIeTKe ' htts//www. youtub.ru
htts//resh.edu.ru
8 ’Kv3HEeHHBII UK KIETKU 6 0.5 1
htts//www. youtub.ru
htts//resh.edu.ru
9 Ctpoenue U GyHKIMH OPraHU3MOB 17 1.5 hts//www, youtub.ru
htts//resh.edu.ru
10 Pa3mHOkeHMe U pa3BUTHE OPraHN3MOB 8 1.5 htts//www, youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

['eHeTnka — HayKa O HACJIEICTBEHHOCTU U

htts//resh.edu.ru

11 2 0.5
M3MEHYMBOCTH OPraHU3MOB htts//www. youtub.ru
htts//resh.edu.ru
12 3aKOHOMEPHOCTH HACIICJCTBEHHOCTH 10 0.5 1 hts//www. youtub.ru
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 htts//resh.edu.ru
P htts//www. youtub.ru
14 I'eHeTHKa yenoBeka 3 0.5 0.5 htts/fresh.edu.ru
htts//www. youtub.ru
htts//resh.edu.ru
1 4 1
5 Cenekuus OpraHu3MoB htts//www. youtub.ru
16 BHOTEXHONOTUS U CUHTETUYEeCKas OUOJIOTHS 4 0 htts/fresh.edu.ru
htts//www. youtub.ru
htts//resh.edu.ru
17 PezepBHoe Bpemst 1 1 0 hts//www. youtub.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 13



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3ydeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
Burosorust Kak KOMIUIEKCHAsI HayKa U Kak htts//resh.edu.ru
1 Ve 1 0 htts//www.
4acTh COBPEMEHHOT0 O0IIecTBa
youtub.ru
htts//resh.edu.ru
2 JKuBble cHCTEMBI U HX CBOMCTBA 1 0 htts//www.
youtub.ru
htts//resh.edu.ru
3 YpoBHEeBas OpraHu3anus 5KUBbIX CHCTEM 1 0 htts//www.
youtub.ru
W cTopust OTKPBITHS U U3YYEHUS KIIETKU htts/fresh.edu.ru
4 P P e ’ 1 0 htts//www.
Knerounas Teopus
youtub.ru
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
6II//IIOJ'IOFI/II/I. [TpakTrueckas pa60uTa htts//resh.edu.ru
«/3y4eHue MeToI0B KIETOYHOMH
5 i A 1 0.5 htts//www.
ouosioruu (xpoMarorpadus,
youtub.ru
anekTpodopes, tuddepeHnraibHoe
ueHtpudyruponanue, [1L[P)»
htts//resh.edu.ru
6 XUMUYECKUI COCTaB KIETKU 1 0 htts//www.
youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

MI/IHepaJIBHBIe BCIICCTBA KIJIICTKU, UX

htts//resh.edu.ru

7 0 htts//www.
Ouosornyeckas pob
youtub.ru
0 _
o e e
8 <<O6H2; e}fne 6211(05 C MOMOIIILIO 05 htts//wmw.
Py . B youtub.ru
Ka4eCTBEHHBIX PEAKI[HID)
CaoiicTBa, Ki1accuuKaus 1 QyHKIUH htts//resh.edu.ru
9 ’ HIPLI YRR 0 htts//www.
OeNKoB
youtub.ru
OpraHuyecKue BEIEeCTBa KIIETKH — htts//resh.edu.ru
10 IJD'IeBO o B 0 htts//www.
. A youtub.ru
OpraHuyecKHe BEIIECTBA KIIETKH htts/fresh.edu.ru
11 P B 0 htts//www.
JIMTTAJTBT
youtub.ru
oopenapes pators cHocnensmizne nisesh.edu
12 PATOPHA P 8 0.5 htts//www.
HYKJIEHHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
youtub.ru
KJIETOK Pa3JInIHBIX OPraHU3MOB»
htts//resh.edu.ru
13 Crpoenue u ¢pynkuuu ATO. [Ipyrue 0 htts/ A
nykieosunrpudocdarsr (HTD) you tlml
Cekpenuposanue JJHK. Metoib1 htts//resh.edu.ru
14 TE€HOMUKH, TPAHCKPUIITOMHKH, 0 htts//www.
MIPOTEOMUKHU youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

htts//resh.edu.ru

15 MeTobl CTPYKTYpHOU OHOJIOTHH 0 htts//www.
youtub.ru
htts//resh.edu.ru

16 Tuns! kiretok. [TpokapuoTryeckas KieTka 0 htts//www.
youtub.ru

CTpoeHue SyKapUOTHUECKON KIICTKH. htts//resh.edu.ru

17 [Ipaktuyeckas pabora «M3yuenune 0.5 htts//www.

CBOMCTB KJIETOYHON MeMOpaHbI» youtub.ru
htts//resh.edu.ru

18 [ToBepXHOCTHBIH ammapar KIeTKH 0 htts//www.
youtub.ru

OnHomMeMOpaHHBIE OPTaHOUABI KIICTKH.
HgaKmqeciaﬂ pa60Tl:; «I/IsinIeHHe htts//resh.edu.ru

19 0.5 htts//www.

JIBMDKCHHUS IIUTOTLIA3MbI B PACTUTEIBHBIX

youtub.ru
KJIETKaX»
[TosyaBTOHOMHBIE OPTaHOHUIbI KIETKH: htts//resh.edu.ru

20 MUTOXOHPHUH, TIacTUbL. JlabopaTopHast 05 htts//www,

pabora «lccrenoBanue mia3mMoin3a u youtub.ru
JIeTUTa3MOJIU3a B PACTUTEIILHBIX KIIETKAX
htts//resh.edu.ru

21 HememOpaHHble OpraHou/bl KJIETKH 0 htts//www.

youtub.ru
Crpoenue u GpyHKuuu sapa. KontponbHas htts//resh.edu.ru
22 0,5 0 htts//www.

pabora.

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

CpaBHHTENIbHAS XapaKTEPUCTUKA KICTOK
aykapuoT. Jlaboparopnas pabota

htts//resh.edu.ru

23 0.5 htts//www.
«/3y4eHne CTPOCHUsSI KJIETOK Pa3InuHbIX
youtub.ru
OpraHu3MOB»
ACCUMWIISINS U TUCCUMIISLINAS — J[BE
CTOpOHBI MeTabosm3Ma. Turel 0OMeHa htts//resh.edu.ru
24 BemecTB. JlaboparopHast pa?OTa 0 htts/w.
«/3yueHne KaTaTMTHUECKO aKTHBHOCTH
youtub.ru
(hepMeHTOB (Ha IPUMEpPE aMHJIa3bl WU
KaTaJasbl)»
depMeHTAaTUBHBIN XapakTep peakuui
KJIeTOYHOTro MeTabosmu3ma. JlaboparopHas htts//resh.edu.ru
25 paboTta «M3ydenue GpepMeHTATHBHOTO 0.5 htts//www.
pacIieruieH st MepoKCUIa BOIOPO/Ia B youtub.ru
PaCTHTENBHBIX U JKHBOTHBIX KJIETKAX»
htts//resh.edu.ru
26 benku-akTHBaTOPBI U OCIKH-UHTHOHUTOPBI 0 htts//www.
youtub.ru
htts//resh.edu.ru
27 ABTOTpO(DHBIN THII 0OMEHA BEIIECTB 0 htts//www.
youtub.ru
htts//resh.edu.ru
28 doTOCUHTE3 0 htts//www.
youtub.ru
Xemocunres. JlabopaTopHas pabora htts//resh.edu.ru
29 «CpaBHeHHe nporeccoB GpoTocuHTE3a U 0.5 htts//www.

XECMOCHHTE3a»

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

AnHa’poOHBIC OpraHu3Mbl. Bus
oposxenus. JlabopaTopHas padora

htts//resh.edu.ru

30 «CpaBHEHHE MPOLIECCOB OPOKEHUS U ets/honaaw.
P pott P youtub.ru
JIBIXAHUS»
A3poOHBIE OPraHU3MBIL. DTaIlbl htts//resh.edu.ru
31 p P ' htts//www.
SHEPreTHYecKoro ooMeHa
youtub.ru
DHeprus MeMOPaHHOTO TPaIHCHTA htts//resh.edu.ru
32 npotoHoB. Cunte3 AT®: paboTa htts//www.
npoToHHO AT®-cHuHTAa3bI youtub.ru
htts//resh.edu.ru
33 Peakiuu MaTpu9HOTO CHHTE3a htts//www.
youtub.ru
TpaHCKPUIIIIUSI — MATPUYHBIN CUHTE3 htts/fresh.edu.ru
34 P pui P htts//www.
PHK
youtub.ru
htts//resh.edu.ru
35 Tpaucnsaius u e€ sTarnbl htts//www.
youtub.ru
htts//resh.edu.ru
KoaupoBanue amunokuciot. Poib
36 htts//www.
pubocoM B OuocuHTE3€e OeIKa
youtub.ru
Opranuzanus reHoMa y IpoKapuoT U htts/fresh.edu.ru
37 9p . HOTH y npoxap htts//www.
ykap youtub.ru
MoeKyaspHble MEXaHU3MBbI IKCIT uu htts/fresh.edu.ru
38 OTICKYJIAPHRIC ME MBI IKCHpece htts//www.

TEHOB Y dYKapHoT

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

Bupycsl — BHeKseTOUHBIE ()OPMBI JKU3HU

htts//resh.edu.ru

39 1 o0yiMratHbie apa3uThl. [IpakTHueckas 0.5 htts//www.
pabora «Co31aHre MOJIEN BUPYCa» youtub.ru
BupycHsle 3a601€Banus YEI0BEKA htts//resh.edu.ru

40 . ’ 0 htts//www.
JKMBOTHBIX, PACTEHU

youtub.ru
HanoTexHoyioruu B OMOJIOTMH U htts//resh.edu.ru
41 eI 0 htts//www.
youtub.ru
htts//resh.edu.ru
42 JKV3HEHHBIN IUKIT KJIETKA 0 htts//www.
youtub.ru
htts//resh.edu.ru

43 Marpuunsriii cuates JJHK 0,5 0 htts//www.

youtub.ru
Xpomocomsl. JlTabopaTopHas paborta htts//resh.edu.ru

44 «M3ydenune XpoMOCOM Ha TOTOBBIX 0.5 htts//www.
MHKpOIIpernaparax youtub.ru

htts//resh.edu.ru

45 Jlenenue KIETKH — MHTO3 0 htts//www.

youtub.ru
Tuns! kaeTok. KapuokuHes U IUTOKKUHES.
JlaGoparopHas paI()SOTa «Ha6mL(I)ILeHHe htts//resh.edu.u

46 0.5 htts//www.
MHUTO3a B KJICTKaX KOHYMKA KOPEIIKa JIyKa

youtub.ru
(Ha TOTOBBIX MHKpOIIpEnaparax)»
htts//resh.edu.ru
47 Perynsimus ;kM3HEHHOTO [IUKJIA KIETOK 0 htts//www.

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

htts//resh.edu.ru

48 OpraHusMm Kak eJHOE 11eJI0e 0 htts//www.
youtub.ru
Txanu pactenuii. JlaGoparopnas pabora htts//resh.edu.ru
49 . - 0.5 htts//www.
«M3yyeHne TKaHel pacTeHui»
youtub.ru
TkaHU )KMBOTHBIX M YEJIOBEKA. htts//resh.edu.ru
50 JlabopatopHas pabota «/3ydueHne TKaHeH 0.5 htts//www.
YKUBOTHBIX) youtub.ru
Opranbl. CHCTEeMbI OPTaHOB. htts//resh.edu.ru
51 JlabopatopHnas pabota «/3yueHne 0.5 htts//www.
OpraHoB IBETKOBOI'O PACTCHUSI» youtub.ru
htts//resh.edu.ru
52 Omnopa Tera OpraHu3MoB 0 htts//www.
youtub.ru
htts//resh.edu.ru
53 JIBM>KEHUE OPraHU3MOB 0 htts//www.
youtub.ru
htts//resh.edu.ru
54 [TuTanue OopraHu3MoB 0 htts//www.
youtub.ru
htts//resh.edu.ru
55 [TutaHue MO3BOHOYHBIX KUBOTHBIX. 0 htts/fww,
[MTumeBapuTenbHas CHCTEMA YETIOBEKa
youtub.ru
htts//resh.edu.ru
56 JIpIXaHue OpraHu3MOB 0 htts//www.

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

I[BIX&HI/IC IIO3BOHOYHBIX )XUBOTHBIX U

htts//resh.edu.ru

57 htts//www.
YyeJoBeKa
youtub.ru
htts//resh.edu.ru
58 TpaHCcopT BEIIeCTB Y OPraHu3MOB htts//www.
youtub.ru
KpoBeHoCHAs cucTeMa MO3BOHOYHBIX htts//resh.edu.ru
59 p htts//www.
JKUBOTHBIX U YCJIOBCKA
youtub.ru
htts//resh.edu.ru
60 Brigenenue y opraHusmMoB htts//www.
youtub.ru
htts//resh.edu.ru
61 3amura y Opranu3MoB htts//www.
youtub.ru
htts//resh.edu.ru
62 HNMmyHHast cucTeMa 4eaoBeKa htts//www.
youtub.ru
PazapakuMocCTh U PEryIIsius htts/fresh.edu.ru
63 AP PELYJIAIAL Y htts//www.
OpraHu3MOB
youtub.ru
['yMopaibHas Peryasius U dHI0KPUHHAS htts/fresh.edu.ru
64 yMop peryJiA HOKP htts//www.
CHCTEMA KUBOTHBIX U YEJIOBEKA —
youtub.ru
htts//resh.edu.ru
65 ®opMBbI pa3MHOKEHUS OPraHIU3MOB htts//www.

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

htts//resh.edu.ru

66 [TooBoe pa3MHOKEHHE 0 htts//www.
youtub.ru
htts//resh.edu.ru

67 Meiios 0 htts//www.
youtub.ru

Lo Oy e

68 - 7 4b0paTopHai p 05 05 htts//www.

«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha outub.ru
TOTOBBIX MUKDPOIIPENAPATaX» y '
NHIMBUIYATFHOE PA3BUTHE OPTaHU3MOB htts//resh.edu.ru
69 FHBHIY p p 0 htts//www.
— OHTOTEHE3
youtub.ru
3akiaaKa OpraHoB U TKaHEH U3 htts/fresh.edu.ru
70 g p 0 htts//www.
3apOJIBbIIIEBBIX JINCTKOB _
youtub.ru
JP;Z((;Z Haizgli{zilnea}?;:: T:I{BLII;};BJICHI/IG htts/fresh.edu.ru

n T 1/131?211(05 CXOpCTBa 3apoablei 0.5 nets/honaaw.

P A pon youtub.ru
[MO3BOHOYHBIX KUBOTHBIX)»
s s

72 pATOPHat P P 05 htts//www.

OPraHoB Pa3MHOKEHHSI BBICIIUX
. youtub.ru
pacTeHuii»
1 htts//resh.edu.ru
TOPHUS CTAHOBJIEHUS U PA3BUTHS
73 CTOPHA CTAHOBIIC pas 0 htts//www.

TCHCTUKHU KaK HAYKN

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

OCHOBHBIE TTIOHSATHS U CUMBOJIBI T€HETHUKH.

htts//resh.edu.ru

74 JIabopatopHas pabota «J[po3oduia kak 0.5 htts//www.
00BEKT TCHETUICCKUX UCCIICIOBAHMIND) youtub.ru
3aKOHOMEPHOCTH HACTIEAOBAHUS
MIPU3HAKOB. Moll_}om6pnzmoe ; hits//resh.edu.ru

75 SlljlpemnBaHHe. pakTHueckas padboTa 05 htts/ A,

3y4eHHE Pe3yabTaToB youtub.ru
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
po30¢uis"
htts//resh.edu.ru
5| omormtmmmors oxpenansans 0 s
youtub.ru
AHaIU3UpyIolee CKPEIMBAHNE. htts//resh.edu.ru
77 0 htts//www.
Henonxnoe nomMmunnpoBanue
youtub.ru
UTUOPUIHOE CKPEIMBaHUE.
ﬁpamiqeﬂcxaﬂ pa%;la «3yuenne htts//vesh.edu.ru
8 PE3YABTATOB JUTHOPUIHOTO 05 05 hits//wmw
youtub.ru
CKpEIIUBAHHS Y IPO30PUIIBI»
L{uToToruuecKre OCHOBBI AUTHOPUIHOTO htts//resh.edu.ru
79 S——— 0 htts//www.
youtub.ru
htts//resh.edu.ru

80 CLeIuIeHHOE HaclleJJOBaHHE MTPU3HAKOB 0 htts//www.

youtub.ru
htts//resh.edu.ru

81 XpOMOCOMHasi TEOpHsI HACIEACTBEHHOCTH 0 htts//www.

youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

htts//resh.edu.ru

82 I'eneruka nosa 0 htts//www.
youtub.ru
htts//resh.edu.ru

83 T'eHOTHII KaK L[EJIOCTHAA CUCTEMA 0 htts//www.
youtub.ru

I'eHeTHUYECKUIl KOHTPOJb PA3BUTHUS htts//resh.edu.ru
84 N p p 0 htts//www.
paCTCHI/II/I, JKHUBOTHBIX U YCIIOBCKA
youtub.ru
M3MEeHUYMBOCTh TPU3HAKOB. BUIbI htts//resh.edu.ru
85 P gathe 0 htts//www.
N3MECHYUBOCTHU
youtub.ru
htts//resh.edu.ru

86 Mo auduKanroHHas H3MEHYUBOCTD 0 htts//www.

youtub.ru
BapuanuoHHbIi psa U BapuallMOHHAS
eeneromame sonomemocrei nts/iesh.edu.ru
87 s 5 P 05 htts//www.
MOAU(PHUKAITUOHHON H3MECHYUBOCTH.
youtub.ru
[TocTpoeHue BapHAIMOHHOTO psijia |
BapyallMOHHOW KPUBOM»
htts//resh.edu.ru
T'enoTunuyeckass USMEHUUBOCTb.
88 0 htts//www.
KomOuHaTuBHAS U3MEHUUBOCTD o
youtub.ru
M .
paxrascuas paiors eMyranym ntslreshedu
89 p030(pHJILI (HafJ TOTOBBIX T 05 hits/Awww.
AP youtub.ru

MUKpOITpenaparax)»



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

3aKOHOMEPHOCTU MYTAI[MOHHOTO

htts//resh.edu.ru

90 0 htts//www.
npoiiecca. JMUTeHETHKA U STUTCHOMHUKA
youtub.ru
I'enetuka uenoBeka. [IpakTudeckas htts//resh.edu.ru
91 pabota «CocTaBiieHUE U aHAJIU3 0.5 htts//www.
POJIOCTIOBHO¥ youtub.ru
htts//resh.edu.ru
92 MeToabl MEAUIIMHCKON TEHETUKA 0 htts//www.
youtub.ru
3HaueHne MEIUIIMHCKOM TEHETUKH B htts//resh.edu.ru
93 MPEIOTBPAICHUH U JICUCHUH 0 htts//www.
TCHETHYECKUX 3a00JICBaHMIA YeI0BeKa youtub.ru
OCHOBHBI€E TIOHSTHS CEJIEKIIUH.
JIaGoparopHas pabora «I/IauyquHe COPTOB htts//resh.edu.ru
o4 KyJbTYPHBIX PACTEHHH M OPOJ 05 hits//www
youtub.ru
JOMAIITHUX KHUBOTHBIX)
MeTopl CENEKIHOHHON pabOTHI. htts//resh.edu.ru
95 JlabopatopHas pabota «3yueHue 0.5 htts//www.
METOJIOB CEJICKI[UH PACTCHUIN youtub.ru
JIOCTIOKEHHS CEIEKIIMU PACTEHUN | htts//resh.edu.ru
96 KHUBOTHBIX. [IpakTHueckas pabora 0 htts//www.
«IIpuBHUBKa pacTeHUI» youtub.ru
CoxpaHeHue, U3y4eHUE U MCIIOIb30BAHHE htts/fresh.edu.ru
97 ’ 0 htts//www.
TEHETHYECKUX PECYPCOB youtub.ru
brorexHonorus kak Hayka M OTpacib htts//resh.edu.ru
98 npousBojacTBa. [IpakTuueckas padora 0.5 htts//www.
«M3yueHne 00bEKTOB OUOTEXHOIOTUN youtub.ru



http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

OcHOBHbIE HaNpaBJIEHUS CHHTETUYECKOU

htts//resh.edu.ru

99 1 0 htts//www.
OHoJIorun
youtub.ru
htts//resh.edu.ru
100 HToroBast KOHTpOJIbHAsE paboTa 1 0 htts//www.
youtub.ru
MenuuuHcKue OHOTEXHOIOTUH htts//resh.edu.ru
101 XpOMOCOMHas ¥ TeHHAs MH)KEHEPHS 1 0 htts//www.
youtub.ru
Pesepsublil ypok. [ToBTOpeHue htts//resh.edu.ru
102 P Ypox. p ’ . 1 0 htts//www.
00001IeHne, cCUCTEMATHU3aIMs 3HAHUH . —
youtub.ru
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO CcO O 102 135

I[TPOTPAMME



http://www/
http://www/
http://www/
http://www/







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u apyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

buosnorusa 10 kimacc Mamrakosa B.H.

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
htts//resh.edu.ru

htts//www. youtub.ru






