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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
YpOBHE cpeaHero oOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DelepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray0naéuHoro ypoBHs uszydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUS U
MIPU3BaHBl OOECIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpodheCCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér mpeacraBieHHE O
Heau M 3ajadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaM, paclpelesieHne I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 310pOBOM 00pa3e >XKH3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yibTaTaM OOy4YeHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOyJarolmuxcss MO OCBOCHHUIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0Iiero oopasoBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLIUOHHOTO YUYEHUS U HKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacimiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHUA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpauusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TpPHU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarlIMuXcs MO0 OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTUU U YUeHHUE 0 Onocdepe.

VYuebnsiii mnpeamer  «buornorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPABUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYyJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalia B COJAEPKAHUHU MPOrPAMMBbI
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yrimyOaEéHHOM YpOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(heCCUOHATIBHON JAESITEbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTOOOpa3uM U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJIOTUM pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHUH, MaJI€OHTOJIOTHH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HSKOJOTHYECKUMHU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA UH(EKIIMOHHBIX 3a00J€BaHU, IPABWJIA MTOBEJICHUS B MPUPOJAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS WHTEIJIEKTYaIbHBIX U TBOPUECKUX CTIOCOOHOCTEM
B IMpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIIOTUYECKUX 3a/1ay, MOJICITUPOBAaHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE y 00Yy4YarOIIMUXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHHSIM; (HOPMUPOBAHNUE IKOJIOTHUECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEACHUS B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 370POBbs
OKpYXXAIOIIUX  Jrojied  (coOmrogeHuss Mep NporiIakTUKd — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENEATENIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aIbHON o0Opa3oBaTebHOM TPAEKTOPHH, CHOCOOCTBYIOIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUM C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoOHa.

BocnurarensHblid noTeHIUANI npeamera «buonorus» peanusyercs yepes:

o TMpUBJIEYEHUE BHUMAHUA OOyYarOUUXCsl K IIEHHOCTHOMY  aCHEKTy
U3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHU3aLMI0 UX paOOThI C MOJy4YaeMOl Ha
YpPOKE COLMAJIbHO 3HAYMMOM HMH(POpMaUuUed — WHULHUHPOBAHUE €€
00CyX/IeHHUsI, BBICKa3bIBaHUS 00Y4YaIOIUMHCS CBOETO MHEHHUS T10 €€ MOBOAY,
BBIPAOOTKH CBOETO K HEM OTHOIIECHHUS;

o JIEMOHCTPAIMIO O0YYaIOUUMCS MPUMEPOB OTBETCTBEHHOIO, TPaKIaHCKOTO
MOBEJICHUS, TPOSBICHUS YEJIOBEKOIIOOUST U JO0OpPOCEpICYHOCTH, Yepes
noAOOp COOTBETCTBYIOIIMX TEKCTOB JJIsI UTECHMs, 3ajad JJisd pelieHus,
npoOJIEMHBIX CUTYaAIMN JJ1s1 00CYXKJIEHUSI B KI1acCe;

o TPUMEHEHUE HAa YPOKAX HMHTEPAKTUBHBIX (HOpM pPabOThI C 0O0YYAIOIIUMUCS:
WHTEJUICKTYaJbHBIX WP, CTUMYJIHPYIONIUX TMO3HABATEIBHYI0 MOTHUBAIUIO
OOy4YaroIIMXCs; TUAAKTUYECKOTO TeaTpa, T/Ie TIOJyUYeHHbIE Ha YPOKE 3HAHUS
OOBITPBHIBAIOTCS B TEATPATbHBIX MOCTAHOBKAX; MUCKYCCHUW, KOTOPBIE IAlOT
OOyYarOIIMMCSl BO3MOKHOCTh TPUOOPECTH OMBIT BEJIEHUS KOHCTPYKTUBHOTO
auasnora; TPYIIOBOH paboThl WM paboThl B Mapax, KOTOpPHIE ydar
oOydJaroImmxcss KOMaHAHOW paboTe W B3aUMOJCHCTBUIO C JIPYTUMHU
00y4YaromMUMHCH;

e HHHULMHMPOBAHWE U  TMOAJAEPKKY  HCCIEAOBATEIBCKOM  JI€ATEIbHOCTH
oOyyaroluxcs B paMKax peaiu3alii UMH UHAWBHUIYATbHBIX U TPYHIOBBIX
UCCIIEIOBATENIbCKUX TPOEKTOB, YTO JAcCT OOyYaromMMCS BO3MOXXHOCTh
IpUOOPECTH HABBIK CAMOCTOSITENIBHOTO PELICHHs TEOPETUYECKOM MPOOIIeMBbl,
HAaBBIK TE€HEPUPOBAHHMS U OQPOpPMIIEHUS COOCTBEHHBIX WJEH, HaBBIK
YBOXUTEIBHOTO OTHOUIEHUS K UYXUM HAesM, OQOpMIIEHHBIM B paboTax



JIPYTUX UCCJENOBaTeNel, HaBBIK IMyOJWYHOTO BBICTYIUICHHS TI€PE
ayJIMTOpHUEH, apryMEeHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKH 3PECHHUSI.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
ypOBHE cpeaHero oobiero odpazoBanus, coctapisger 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HEZIEI0).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHUS OMOJIOTHH
OCYULIECTBJISIETCS € YYETOM CHEUM(UKH €ro COAEp>KaHHs W HAINpaBJIECHHOCTH Ha
POJIOJDKEHHE  OMOJOTHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTHH HA YTIyOJIEHHOM ypOBHE
ABJISIETCA MPOBEACHUE JAa0OpAaTOPHBIX M IpakTHueckux pador. Takxke ywactue
OOy4YaronMXcs B BBIMOJIHEHUU MPOEKTHBIX M YYEOHO-UCCIEI0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4yUTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE KW TMOUCKOBBIE HAy4YHbIE HCCICAOBAHUS B
OHOJIOTHH.

3HadeHure OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OUOJIOTUU B
MMPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. I'apgeii, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpYruMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX H3YyY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccsl, MpoUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [lonarue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IIlnaHupoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUSA Ppe3yJIbTATOB J3KcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IMYHBIX METOJOB IIPU
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHTra, yd4acTue B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKA. buonormyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moisiekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypsl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkium 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommuiementapHoctu. IlpaBuio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnbromepHulil ousaiin u
Opeanuyeckull cunmes OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOM MOJIEKYINb», «CTpoeHUE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
pEaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tunbl KIETOK: 3yKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHure npoKapuoTUIECKOM KieTku. KierouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IIa3MaTHUYeCKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHIOIMTO3: MUHOLMTO3, (paromuro3. Dk301uTo3. Kinertounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

Huromna3zma. [{urozons. [utockener. JIBuxkenne nuromniazMbl. OpraHou bl
kieTkd. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (YyHKUMHU. B3aumocBs3b
OJJHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapara ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ilpoucxoorcoenue mumoxonopuu u niacmuo. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne W (PyHKIMU MHUTOXOHIpuM u rmuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue U (pyHKIUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHMe M JBUXKEHUE KIYTUKOB UM pecHUYeK. MUKpOoTpyOOoUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HUHTepha3HOM siape. JIdyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mparcnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUMUTISALNS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA W MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHbIll pomocunmes y baxmepui. Ceemocodouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi gasbl. Pomoovixanue, Cs, C,. u CAM-munwi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh poTocuHTE3a. 3HaUYeHNE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakmun. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mnepes aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «Ctpoenne pepMeHTa», «XEMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlaGopaTtopnas pabora «U3ydyeHue (¢EepMEHTATUBHOTO paCIIEIICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAUICIbHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUITMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz ooarvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyute.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounplii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbin cunres JAHK — perumkanuma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsumss murotndeckoro nmkiaa kiuetku. [Iporpammupyemas KineTtodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HEACSITEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm kak enuHoe uesnoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pacofioKEHHs TKaHEH B OpraHax pacTeHUH.

TkKaHU XKUBOTHBIX U YEJIOBEKA. THWIBI KUBOTHBIX TKAHEHW: 3MUTEIIHATbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUMBHBIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBbHBIX BELIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOIO TpakTa. IllnmeBapurenbHble kenesbl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxHoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MJIEKONUTAOIMUX. Perymsius apixanus. JlprxaTenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHMOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DOuiabTpanus,
CEKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl PabOThI OPTAaHOB BBIJICIICHUSI.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM W BBIICIUTENIBHONW cucTeMamu. Brinenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammra opraHm3Ma OT OoJie3Her. MiMmyHHas cuctema yenoBeka. KileTouHbd 1
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte u  peryimsiius y  OpraHusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucrema u pedrekTopHas peryiasiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W >HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctuele»y, «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHne HOKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  ntumy, «HepBHas — cuctema
MJIeKOTUTaromux», «HepBHas cucrema yenoBekay, «Pedmexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIECKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAECJIOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMU TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeJKoB 1o AeicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MoOB: Oecriosnoe (BKIIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CHOPYJSLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kineTku, win rameTel. Meio3. Craauu
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CnepmaroreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrOCOOBI
OIUIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIIEKOMMUTAIOMIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbllia (SMOpPHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszpute ¢ wMetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJlorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHuid. OOpa3zoBaHWe CHOp B Ipolecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANLEKIETKH U criepMmaTo3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkm», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX pPACTECHUN»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JABYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKIT MXa», <OKU3HEHHBIM  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IIpakTuuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TEHETUKW Kak Hayku. PaGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKUM,  ITUTOIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPETIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojenus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUICIUICHUs IPU3HAKoB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmzupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HaclIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacieaoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMoJencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUECKME MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAITUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii u BTOpoil 3akoHbl Menaens», «Tpetuit 3axkoH
Mennens», «AHanu3upyoollee CcKpeluBanue», «HemomHoe aOMUHHUpPOBaHHEY,
«CrernsieHHOe HacleIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIIEIOBaHUs IMPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TeHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarmonHnas kpuBas (B. HMoranncen). CpoiicTBa MOau(MUKAITMOHHON
W3MEHYHBOCTH.

['eHoTHNMYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOWMHATHUBHAS, MyTalldOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TeHETUYECKOr0 pa3Ho00pa3us B Mmpe/iesiax OJTHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMd. SnepHble U
UTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuhd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHoM u3MeHunBoctu (H.M. BaBunoB). BHesdnepHas W3MEHUYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmumet w cxeMbl: «Bugel  um3mMeHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnongotBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiaHas mporpamMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeTroabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACEeNCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HaYCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA TE€HETUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHuE. CTBOJIOBBIC
KJIETKU. [IoHATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peTaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJIEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKALUH.
VYuenne H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacT€HUW. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PaOOTHI.

Metoasl ceneKkImoHHOM paboThl. MCcKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JJIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PanuaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTallUuil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MTOJTUTLIIOUIOB. BuyTtpusugosas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE — CKpelMBaHue, Wik  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUIN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmeyoumux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvix uoell U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanun

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «OTnanénnas Tuopuauzanus», «MyTtareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJENHe. Mukpoouonoruueckuit cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIlUX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. KpuobGanku. Comaruyeckas TruOpuAN3alMss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PekoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHeix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 340poBbs. VICIOJIB30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(GyHIAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneidd OPBU, ycTaHOBiIeHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEACTABJIEHHH B
omosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U HaydHas aesaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImansrayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCHIOCOOJIEHU y pacTeHuit W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponbl romybeit», «MHuorooOpasue KylbTypHBIX (GopM
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIICHUS JBIXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTIOLII.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuust KaKk 3JIeMEHTAapHas €IMHHIA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a NOMYJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABMXKYIIHUE CHIIBI) HBOJIONMHU. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuiniounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznooobpasus: npudunsl u cieocmeus. llposenenue s3¢pghexma Opeiigha cenog 6
oonvuwiux u  manelx  nonynayusx.  Murpauuu.  M3onsuus  momyJisiui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisionmuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  O0TOOpa:  JBWXKYIIMMA, CTAOMIM3UPYIOIIMUNA, pa3pbIBAIOIINN
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOTIEHWH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3MoB: Mop(]osorunyeckue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOAIBOIOIMHU. M3omsimus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIoNaTpUUYECKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONM OHOJOTMKM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

[Toptpets: C. C. YeTBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanmoHHass W3MEHUYUBOCTHY», «llomynsimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymme
CHJIBI DBOJTIOITUNY, «DKOJOTHYECKAsT W3OJSAIUS MOMYJIAIAA CeBaHCKON (opemmy,
«l'eorpaduueckass M3OJAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpBOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbI MenaHu3M», «/KuBble uckonaemsbiey, «lI0KpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «lIpucrnocoOIEHHOCT, OPraHU3MOB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BuAa B
npupojsie», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BHUAOB JaHABIIIEH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHuit», «KamycrtHo-peneunblii ruopu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnasi pa6ora «BplsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  paGora  «llpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHE BHUIOB MO MOpP(OIOrHIecKOMy
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

MeTtonbl  M3yudeHHS  MaKpOd3BOMIONUHU. [laneoHTonOrmyeckue MeTO[bl
u3yueHus HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE PSAbI
OpTaHU3MOB.

buoreorpadudeckue meTonsl uzydeHus: sBomtonuu. CpaBHeHUE QIIOpHI H
dbayHpl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emiau. Bumbi-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxembl: «PUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Creronedanb»,  «Punnodutey,  «CeMeHHbIE
NanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaaud >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJlOBEKa W IIUMIaH3e», «l1aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOMOIOTHSL.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koanepsatnas rumnoresa A. .
Omnapwuna, TunoTe3a nepBudHOro Oyinpona J[x. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emuin U MeroAsl €€ u3ydeHus. VIckomaemble OpraHU4ecKue
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXPOHOJIOTrHs. I'€0XpOHOIIOrHYecKast Kajla: 30HbI, 3pbl, HEPHUOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUA MeTaboiam3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pPaCTCHUMN.

OCHOBHBIC 3TaIlbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxxnaeHnue MIEKONUTAIOUUX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30M. OOm@as xapakTepucTHKa KiuMara |
reoJIOTHYEeCKUX mporeccoB. [losBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs M BJIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «Cxema onbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€oXpOHOJIOrMYECKass  IIKaJay,
«HauanpHble 3Tanbl OPraHUYECKON IBoIONUN», «CXxema 00pa3oBaHUS DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3el  pacteHuit», «PunmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pacteHusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«ITnockue YEpPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XKU3HU B MPOTEPO30MCKON dpe», «Pa3BuTue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIUH
HACEKOMBIX, BIIAXKHBIE MPEINAPATHI )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIAH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJBIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMOchepe».

JlabopaTtopnasi paGora «/3yueHue M omnHcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYecKkre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymine cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT'€HE3E.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PaHHHe YenoBEKOOOpa3Hble O00E3bsHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIITHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaONUTEKU — JBYHOTHE MpPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii —  oOmMMM  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpTalbCKUAN
Kak BHJ JIIOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[Ipucnoco6neHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpY)Karollehd Cpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS M MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUMi. bruoconnanbHble HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeTolibl aHTPONOJOTUNY, «['0JIOBHON MO3r YeloBeKay,
«YenoBekooOpa3Hble 00€3bAHb, «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD, «JIBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «UYenoBek  ymensli», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoBek» «Heanaepranbupy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJIOBEKA», «Pacel yenoBeka.

OG6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YeJlOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMHM TPOUCXOXKICHUS 4YeJIoBeKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpeoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencinu, B. H. Cykauéna. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaIOUIEH CpeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATBHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHIA OKPYKAIOIIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX nencTus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHuecKkuXx (akrtopos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpAa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak osKkojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacTeHuil K
noJiiepKaHuo BoJgHOro OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECcKue
OCOOEHHOCTH cpell oOuTaHus opraHu3MoB. llpucrnocoOiieHus OpraHU3MOB K
YKU3HM B Pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opraHuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
XKuznennble POpMBbI paCTEHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aUMOJCWCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUSI.

JleMoHCTpaIuA

Tabmuupbl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBOY, «llapasutusm», «Koukypenmus», «CuMOuo3»,
«KoMMeHcanuzm».

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX DSKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX W TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUIEKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacTEHUM, uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJIJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repO0apu M KOJUICKIIMM PACTCHUH U JKUBOTHBIX, OOJIAJAIONIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKux 6ApbEepPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHCICHHOCTh, IUIOTHOCT,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopenupoBaHue JUHAMUKHU MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUN BUOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buonormueckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3aceliCHUsT MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMHU
opranuzmammn», «Mogeinb 3xkonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PaCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHUECKHE OJOKU
skocucteM. [TouBbl 1 Wbl B 3kocucTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Drayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opopackas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eliCmeus 3GepA3HEHUll PA3HbIX munoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptpert: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoleHO3a»,  «JDKocHcTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», «DyHKIIMOHAIbHBIC
TPYIIIBl OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamMua OMOMACChy), «IKOJIOTHUECKass MUpaMUIa SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTruH B arporieHo3ey, «l[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3yuenue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eJIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha MOjie WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJIA >KM3Hb. Pa3BuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6mochepsr u e€ cocran. Kusoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouochepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BRICOKOTOPhs. KilnMar, pacTuTenbHbI U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA ’
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KkuMara.

AHTPOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE TMPUHIUIBI OXPAHbI MPHUPOJIHL.
Kpacasie xHuru. Ocob6o oxpansembie npupojansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPUPOIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOIMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNnocoOHotl danepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHOBbl



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbiid  3PdekT», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJIOTUH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaKIAHCKOM UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOOINpEACNCHUIO, Haluuue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3oBaHUs, Haauyue  NpasoOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI MW CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPpyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKarolIen cpelie.

JluyHOCTHBIE pe3ynbTaThl OCBOCHUsSI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yUYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJICH C Pa3HbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a cBOM Kpad, CBOKO PoauHy, CBOW S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ|a B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu Hapos10oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU TMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH W OTHbIXa, peryisipHas QuznyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOJICH;

OCO3HAHHWE MOCIEACTBUN M HENPHATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTU MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COUHAIBHOMU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILICHHE YPOBHS OSKOJOTHYECKOW KYyJIbTYypbl: NPUOOPETEHHUE OIbITA
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TMpU PEIICHUU NpoOJieM, CBA3AHHBIX C pPalMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJCHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHUCTBUN U MPEIOTBPAILATD UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITETbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM W COLIMAJILHOU
MPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOMN JIEATETBHOCTH SKOJIOTHUYECKOU
HaIMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CpEJICTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenu(PUKA OWOJOTUM KaK HAyKd, OCO3HAaHUA e poJu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUs] 00 OKpY)KAIoIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBUIIM3AIIUU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pellaTh pPecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJIO0ATBHBIX SKOJIOTHYECKUX MPOOJieM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
HCIIOJIB30BAaHUIO TPUPOJHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYCHUHU OHMOJOTHUYECKUX 3HAHUM B IEIAX
MOBBIIIIEHNs  OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IIPU U3YYEeHUH OUOJIOTHH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIEr0 MUpPa U MPOUCXOJSAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
HMMEIOIIMNXCS JJAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OMOJIOTMUECKHE 3HAHUSA JJIs
peleHus Tpo0sIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M HUCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEAMETHBIC) OOIeHayYHbIC MOHATHUS, OTpakarollre
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCII0JIB30BaTh OCBOCHHBIE MEXAMCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpPCAJbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEJIHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOyuwatouierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHBIC
yYHHUBEpCaJbHbIe yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpPCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHM S, KiacCuduKauu, 0000IIEHNUS ), PACKPBIBATH CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SIBJICHHI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

PUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUA MPOOJIEMBbI C YYETOM aHalu3a MMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJadd  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00J1IacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS, KDUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUM IO CYHIECTBY OOCYX)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, IMMOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelieHur OMOJIOTHYECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LENM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIHii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TO3ULUUHA HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOILIEHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYkKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HCHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH  KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCUHN I OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA IO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pE3yNbTaThl OCBOCHHS COJEp)KAHHUS Y4eOHOTOo mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus:  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMN U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TPoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAra0Ne OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OUOJOTHYECKUE TEOpUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o muenTtpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHgenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKM M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMU OPraHoB M MX (QYHKIMSIMH, MEXIy >STanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
npaBuiIa npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U A€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
9KOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBIE  PEe3yslbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JITHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOEC M3MEHEHHWE T€HOMa M CO3JaHHE TPaHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTRYIOIIEH podeccun u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
PUPOOIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAaHWE CYIIHOCTM OCHOBOIIOJIATAIOIMUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau m B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIONB3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX JKUBBIX 00OBEKTOB U DKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONMIETO, JBHXKYILETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AIITONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABWKYIUX CHJI SBOJIOIMY HA T€HO(OH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOLUH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKHUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa41, BHISBIISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMIOIATH
npaBuia mpy padboTe ¢ ydeOHBIM U Ja00OpaTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBHUIX W CIOCO0aX MPEeAOTBpPAIICHUS
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaAIbHON
JESATETLHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKINH KIETKU 8 2
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 !
KJIETKE
7 Hacnencteennas uadopmarus u 9 1 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCIEACTBEHHOCTH U ) | 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

Ne n/m Kontpoabnbie  IlpakTuueckue
HPOTPAMMEL Beero padoThI padoThI
| 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2
3 Makpo3Botouus U €€ pe3ynbTaThl 7 1
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha 16 | L5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 11 1 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 4 1 0.5
C OKpY’Karolei cpeaon
Opranusmsl 1 cpeia 0OUTaHus 10 1 1.5
OKoJI0rus BUJOB U MOIYJISILUN 10 1 0.5
9 ?;:;‘;2;"35[ cO00111eCTB. DKOJIOTHYECKHE 13 | 0.5
10 buocdepa — rmodanpHas skocucTema 6
11 Yenosek U OKpyXkarowas cpena 1
12 PesepBHOe Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne n/mt Tema ypoka Konrpoubnbsie IIpakrnuyeckue tupponsle
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI

| buonorus kak KOMIUICKCHAs HayKa U Kak 1
4acTh COBPEMEHHOT0 00IIecTBa

2 JKuBbIE CHCTEMBI U UX CBOMCTBA 1 bubnnorexa LIOK

https://m.edso00.ru/863e6122

YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1 https:/m.edsoo.ru/863e632a

4 Wcropust OTKPBITUS ¥ U3YYCHHSI KIICTKH. |
Knerounas Teopus
MeTo1bl MONIEKYISIPHON U KIETOYHOMN
ouonoruun. [IpakTrueckas paboTa

5 «3y4yeHne METOI0B KJIETOYHON OMOJIOTHH | 05 bu6nuoreka [IOK
(xpomatorpadus, anexTpodopes, https://m.edsoo.ru/863e6122
muddepeHanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»

6 XUMHYECKUN COCTAB KIETKH 1 bubmorexa [TOK

https://m.edsoo.ru/863e674¢

Oprannydeckue BeniecTBa KJIETKH — OCNKH.

7 JlabopaTtopHas pabota «OO0Hapyx)eHne 1 05 bubnmnoreka [JOK
O€JIKOB C IIOMOIIbI0 KAYECTBEHHBIX https://m.edsoo.ru/863e6b72
peakuuii»

g MuHepanpHble BEECTBA KIETKH, UX 1 bubmuoreka [JOK
Ouosornueckas poib https://m.edsoo.ru/863e6b72

9 CsoticTBa, knaccuduxanys u GyHKIAN 1 bubnmnoreka [JOK




OEJIKOB https://m.edsoo.ru/863e6b72
10 Oprannueckue BeniecTBa KJIETKH — bubnmoreka [JOK
YIJIEBOBI https://m.edsoo.ru/863e6870
1 Oprannueckue BeniecTBa KJIETKH — bubnmnoreka HOK
JIATINIBI https://m.edsoo.ru/863e6870
Hyxneunoseie kucnotsl. JIHK u PHK.
12 JlaGopaTtopHnas pabora «McciaenoBanue 05 bubnmnoreka HOK
HYKJIEUHOBBIX KHACJIOT, BBIAEICHHBIX U3 ' https://m.edsoo.ru/863e6d5c
KJIETOK Pa3JIMYHBIX OPraHU3MOBY
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue bubnuorexa [HOK
nykieozuaTpudocdarsr (HTD) https://m.edsoo.ru/863e6d5c
CexsennpoBanue [JHK. Metozs
14 T€HOMUKH, TPAHCKPUTITOMUKH bubmorexa LHOK
> TP P ’ https://m.edsoo.ru/863e6d5¢c
MIPOTEOMUKH
15 MeTto/1bl CTPYKTYPHOM OMOIOTHH
16 Tune! knetok. [Ipokapuornueckas kieTka
CtpoeHune 3yKapuoTUYECKOM KIIETKH. bubmuoreka [JOK
17 [Ipaktrueckas padota «/3ydyeHne cBOWCTB 0.5 https://m.edso0.ru/863e6ff0
KJIETOYHOU MEMOpaHbI» https://m.edsoo.ru/863e716¢
bu6nuoreka [IOK
18 IToBepXHOCTHBIN amnmnapar KIeTKU https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863¢e716¢
OnHOoMeMOpaHHbIE OPTaHOM bl KIETKH.
[IpakTuueckas padora «M3y4yeHue Brbmorexa TIOK
19 U — 0.5 https://m.edso0.ru/863e6ff0
a © HHTotLTas pacture https://m.edsoo.ru/863e716¢
KJIETKax»
20 IToyaBTOHOMHBIE OPraHOUIBI KIETKHU: 0.5 bu6muoreka [JOK

MHUTOXOH/IPHH, TIacTU b1 JIabopaTopHas

https://m.edsoo.ru/863e6ff0




pa60Ta ((I/ICCJ'ICI[OBaHI/IC Ij1asMoJIin3a u
ACIIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAX»

https://m.edsoo.ru/863e716¢

bu6nmoreka [IOK
21 HememOpanHbie OpraHou/ b KICTKH https://m.edsoo0.ru/863e6ff0
https://m.edsoo.ru/863e716¢
bu6nuoreka [IOK
22 Crpoenue u QyHKIHHA sipa https://m.edsoo.ru/863e6ft0
https://m.edsoo.ru/863e716¢
CpaBHHTENIbHAS XapAaKTEPUCTHKA KIIETOK
sykapuoT. JlaboparopHas pabora bubmorexa [TOK
23 (3yHeliHe CTPOCHUA KIIETOK PA3IIHEIX 0.5 https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
OpPTaHU3MOBY
AccUMWISLMSA U JUCCUMUWIISILIUS — JIBE
CTOPOHBI MeTaboau3Ma. THrbsl oOMeHa
24 BemecTB. JlabopaTopHas pabora bubnmnoreka HOK
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH https://m.edsoo.ru/863e766¢
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTajas3bl)»
DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonmn3Ma. JlaboparopHas
)5 pabora «M3ydyenue pepMeHTaTUBHOTO 0.5
pacIerneH s epoKcuaa BOA0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX»
benku-akTuBaTOpPHI U OENKU-UHTUOUTOPHI.
26 KonTponbhas padora Nel
. bubmmorexa [JOK
27 ABTOTpOGHBIN TUIT OOMEHa BEIIECTB hitps://m.cdsoo.ru/863¢7c98
73 POTOCHITES bubnmoreka [JOK

https://m.edsoo.ru/863e7¢98




XemocuHTes. JJaboparopnas pabota

bu6nmoreka [IOK
2 .
9 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 hitps//m.cdsoo.ru/863¢7c98
XEMOCHHTE3a»
AHa3poOHbBIC OpraHnu3Mbl. Buibl
30 Oopoxenus. JlabopaTopHas pabora bubnmnoreka HOK
«CpaBHEHHE MTPOIIECCOB OPOKECHHS 1 https://m.edsoo.ru/863e7aae
JIBIXAHU S
31 AspoOHBIE OpraHU3MBbL. JTaIlbI bubnmoreka [JOK
SHEPreTHYEeCKOro ooMeHa https://m.edsoo.ru/863e7aae
DHeprusi MeMOpaHHOTO TpaueHTa
bubnnoreka IIOK
32 npoToHoB. Cunte3 AT®: pabora
. https://m.edsoo.ru/863e7dc4
npoToHHON AT®-cuHTAa3BI
33 Peakiiuu MaTpuyHOrO CHHTE3a bubmorexa LHOK
t P https://m.edsoo0.ru/863e796e
bubnnoreka IIOK
34 T — i PHK
PAHCKPHITTHA — MATPHHHBIH CHITES https://m.edso0.ru/863e796e
35 Tpancisus u e€ 3Tanbl brbmmorexa [TOK
P t https://m.edsoo0.ru/863e796e
36 KoaupoBanue amunokucior. Ponb bubmmoreka [IOK
pubocom B OmocuHTe3e Oenka https://m.edsoo.ru/863¢796e
37 Opranusanuys reHoma y mpokapuoT u bubnmnoreka [JOK
JYKapuoT https://m.edso0o.ru/863e796¢
18 MonexynspHble MEXaHU3MBbI SKCITPECCUHU bubnmnoreka [JOK
T€HOB y 3yKapuoT https://m.edsoo.ru/863e796e
Bupycel — BHeksIeTOUHBIE (DOPMBI KU3HU
39 U oOnuraTHbie apa3uthl. [IpakTudeckas 0.5 Bubmmorexa [IOK
PAsHTEL 1P ' https://m.edsoo.ru/863e7540
pabota «Co3naHue MOEN BUPYCa»
40 Bupychsbie 3a00eBanus YemoBEKa, bubnuotexa [JOK




JKNBOTHBIX, paCTCHI/Iﬁ

https://m.edsoo.ru/863e7540

41 HanorexHosnoruu B 6MOJIOTUN ¥ MEIHULIMHE 1

42 JKU3HEHHBIN UK KIETKA 1

43 Marpuunsiii cuate3 JJHK 1
Xpomocowmsl. Jlaboparoprast pabota

44 «M3yueHne XpoMoCoOM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax» bubnnoreka HOK

45 JleneHue KIETKH — MUTO3 1 https://m.edsoo.ru/863e7dc4
Tunel k1eTok. KapuokuHes U IUTOKUHES.
JlabopaTtopHnas pabora «Habmronenue

46 MHUTO32 B KJIETKaX KOHUYMKA KOpPEIIKa JIyKa 1 0.5
(Ha TOTOBBIX MUKpOIIpEnaparax)»
Perynsauus >KM3HEHHOTO IIUKIIA KJIETOK.

47 KonTpomnpHas padorta No2 1

48 OpranusM Kak €IMHOE 11eJI0e 1

49 Txanu pacrenuii. JlJaboparopHnas pabora 1 0.5
«M3y4yeHue TkaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 1 0.5
KUBOTHBIX)
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabora «M3ydyeHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB 1

53 JIBuKeHne opraHu3MoB 1

54 IIuranue opranuzMoB 1

1

55

ITnTanne MO3BOHOYHBIX JKUBOTHBIX.




HI/IH_IeBapI/ITCJ'IBHaﬂ CHCTEMaA YC€JIOBCKa

56 JlpIxaHue opraHu3MoB
57 JIpixaHue Mo3BOHOYHBIX )KMBOTHBIX U
YyeJloBeKa
58 TpaHcnopT BelIECTB y OpraHUu3MOB
59 KposenocHas cucrema 1o3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA
60 Brinenenue y opranusmMoB
61 3amuTa y OpraHu3MoB
62 NMMyHHas cucTeMa 4enoBeKa
63 PaznpaxxumocTs 1 perymnsuus y
OpraHU3MOB
64 ['yMopanbHas perymisus 1 SHIOKpUHHAs
CUCTEMA KUBOTHBIX U YEJIOBEKA
bu6nuoreka [IOK
65 ®opMBbl pa3MHOKEHHUST OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nuoreka [IOK
66 [TonoBoe pazmHOX)eHUE https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmnorexka HOK
67 Meitos https://m.edsogru/863e7f4a
["amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora 0.5 bubmuorexa [JOK
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e7f4a
TOTOBBIX MUKpOIIpenapaTax»
69 WNHauBHuyanbHOE pa3BUTHE OPraHU3MOB — bubnmnorexka HOK

OHTOI'CHE3

https://m.edsoo.ru/863e8436




3akJiaJika OpraHoB M TKaHEH U3

bu6nmoreka [IOK

70 3apOJBIIIEBBIX JIUCTKOB https://m.edsoo.ru/863e8436
Poct u pa3BuTHE JKUBOTHBIX.
71 JlaGopaTtopHnas pabota «BplsBiieHHE 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIeh
MO3BOHOYHBIX KUBOTHBIX) Bubmuoreka [JOK
Pa3zmHoOXeHUE 1 pa3BUTHE PACTCHUM. https://m.edsoo.ru/863e8436
72 JlaGopaTtopHnas pabora «CTpoeHuE OpraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHII»
73 KonTponpsHas padora Ne3
HcTopusi cTaHOBJICHHS U Pa3BUTHUS
TeHETUKH KaK Hayku. OCHOBHBIC IOHITUS U
74 CUMBOJIBI TeHeTHKH. JlaboparopHas paboTa 0.5 bubmmorera LOK
https://m.edso00.ru/863e8612
«/Ipo3oduna kak 00bEKT TeHETHYECKIX
UCCIIEIOBAHMI
3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
75 ckpentuBanue. [Ipaktuueckas padbota 0.5 bubmorexa [JOK
" https://m.edso00.ru/863e8612
N3yuenue pe3ynbTaToB MOHOTUOPUIHOTO
CKpeIIMBaHUs Y 1p030(uIbl"
76 [utosornyeckre OCHOBBI bubmmorexa [JOK
MOHOTHOPUAHOTO CKPEIIUBAHUS https://m.edso00.ru/863e8612
77 AHanusupyrolee ckpeuiuBanue. Hermomnnoe bubnmnorexka [HOK
JTOMHUHHMPOBAHUE https://m.edsoo.ru/863e8612
JurnbpuaHoe CKpemmuBaHue.
78 [TpakTueckas padota «3yuenue 05 bubmuoreka [JOK

PE3YyIBTATOB TUTUOPHUIHOTO CKPEITUBAHMS
y 1p030(hUITBI»

https://m.edsoo.ru/863e8612




79 [{uTonorunyeckrue OCHOBBI TUTHOPHTHOTO bubnnoreka HOK
CKpEIIMBaHUsA https://m.edsoo.ru/863e8878
80 CuernsieHHOe HaclieIOBaHUE MTPU3HAKOB Bubmaorexa ITOK
https://m.edsoo.ru/863e89a4
81 XpoMOCOMHasi TEOpHs HACTEICTBEHHOCTH
bu6nuoreka [IOK
82 Feneruica noxa https://m.edso0.ru/863e8c60
83 I'eHoTHII KaK 1IEJI0CTHAS CUCTEMA buGnnorexa LHOK
https://m.edso00.ru/863e8c60
24 ['eneT4eCcKUil KOHTPOJIb PA3BUTHS bubnuorexa [HOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA https://m.edsoo0.ru/863e8c60
25 M3menunBoCTh IpU3HAKOB. Bub bubnmnoreka HOK
U3MEHUYUBOCTHU https://m.edsoo.ru/863e8efe
86 MoaudukarmoHHas ”3MEHYNBOCTh
BapuauvoHHBIN psia U BApUaLlMOHHAs
kpuBast. JlaboparopHas paboTa
g7 «MccnenoBanue 3akOHOMEPHOCTEN 0.5
MOIU(PUKAITIOHHON U3MEHUNBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUALIMOHHON KPUBOI»
['eHOTHIIMUYECKAs] ”3MEHUNUBOCTb. brbmmorexa [TOK
88 https://m.edsoo.ru/863e8efe
Kom0OunaTuBHAst N3MEHUUBOCTD
MyTarnmoHHas U3SMEHYUBOCTb.
29 [IpakTuueckas pabora «MyTaruu y 0.5
Jpo30¢uiIbI (Ha TOTOBBIX
MUKpOIIpenaparax )»
90 3aKOHOMEPHOCTH MYTAI[THOHHOTO MPOIIecca.

DNUTeHETHKA U DIIMTEHOMHUKA




91

92

['eneruka yenoseka. [Ipaktuueckas pabota
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

MeToabl METUIIMHCKON T€HETUKHU

0.5

93

94

95

96

3Ha‘IeHI/IG MGHHHHHCKOﬁ I'CHCTHUKU B
HpeI[OTBpaH_IeHI/II/I H JICHCHHUHU I'CHCTHUYCCKHUX
3a001€BaHNI YETIOBEKA

OcCHOBHBIE TOHATHUS CEIEKIIHH.
Jlaboparopnas pabota «3y4yeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIIHUX
JKUBOTHBIX)»

MeToap! ceaeKIMOHHON paboThl.
JlaGopatopHas pabota «3yueHue MmeTon0B
CEJIEKLIUH PACTEHUIN»

I[OCTI/I)KeHI/IH CCIICKIINH paCTeHI/Iﬁ n

*UBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHEe U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB

bu6nmoreka [IOK
https://m.edsoo.ru/863e9214

bubmuorexa [JOK
https://m.edsoo.ru/863e9214

bubmuorexa [JOK
https://m.edsoo.ru/863e9214

98

99

100

101

102

buorexHonorus Kak Hayka 1 OTpaciib
npousBojcTBa. [IpakTuyeckas pabora
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUN»

OCHOBHBIC HANpPaBJICHUS] CHHTETHYECKON
ounoJIorun

XpOMOCOMHAs M TEHHAs1 UHXKEHEPUS
Menunuackiue OMOTEXHOIOTUN

KonTtponbHas padora Ne4

0.5

bubmmoreka [IOK
https://m.edsoo.ru/863e9336




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne m/m Tema ypoka Kontpoabubie IIpakTuueckue i ppopnie
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
bu6nuoreka [IOK
! Isomouuonas reopis 1. /lapsita ! https://m.edsoo.ru/863ea20e
) JIBroKyIMe CHIIbI 3BOJIIOIMY BUIOB 110 Y. | bubnmnorexka HOK
Hapsuny https://m.edsoo.ru/863e9da4
3 Bbopwba 3a cymiecTBoBaHME, €CTECTBEHHBIH 1 bubnuoreka [JOK
¥ HCKYCCTBEHHBII 0TOOD https://m.edsoo.ru/863e9da4
4 DopMUPOBAHUE CUHTETUUECKON TEOPUH 1 bubnmnoreka [HOK
3BOJIIOLIUN https://m.edsoo.ru/863e9da4
5 DTarbl HBOIIOIIMOHHOTO Mpolecca: | bubnuorexa [HOK
MHKPODIBOJIIOLHS U MAKPOIBOIIOLIUSA https://m.edsoo.ru/863e9da4
6 [Tomynsitiust — snemMeHTapHasi €TUHHIIA | bu6nuoreka [IOK
HBOJIOIIAN https://m.edsoo.ru/863e9da4
3aKOH TeHeTHYECKOro paBHOBecHs Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 0.5
pabota «BbIsBIeHHE U3MEHUNBOCTH Y
0co0el 0IHOrO BHIa
8 DnemMeHTapHbIe (PaKTOPHI IBOIOLUU 1
9 OddexT ocHoBatensd. dpdext :
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpauyu. M30a0uu nomysisui: 1
reorpaduueckas, buonoruueckas
11 EctecTBeHHbII 0TOOP — HaNpaBISIOIIMMA 1 bubmuoreka [JOK




dakTop BOIIOLIUU

https://m.edsoo.ru/863e9ed0
bu6nuoreka [IOK

12 [TooBoit 0T60
P https://m.edsoo.ru/863e9ed0
[Tpucnoco61eHHOCTh OPTaHU3MOB KaK
€3yJIbTaT MUKPOIBOJIIOIIHH.
13 E)Iago aTo Haﬂp abora «3yueHue 0.5 bubmorexa HOK
PaTOPHaz b YA ' https://m.edsoo.ru/863e9fde
apoMop$h030B U UANOATANITAUNA Y
pacTEeHUN U KUBOTHBIX»
[Tpumeps! pucocoOIEHHUH Y OPraHu3MOB:
Mopdotoruueckue, GU3N0IOrHIeCKre,

14 OMOXUMHUYECKHUE, ITIOBEICHUYCCKHUE. 05 bubmuorexa [JOK
JlaGopaTtopHnas pabora «IIpucnocobneHus ' https://m.edsoo.ru/863e9fde
OpPraHU3MOB M MX OTHOCHUTEIbHAS
1[EJIECO00PA3ZHOCTHY
Bun, ero kputepuu u CTPyKTypa.

PHTED PyITyP bubmuorexa [JOK
15 JlaboparopHas pabota «CpaBHEHUE BHIOB 0.5
https://m.edsoo.ru/863e9fde
10 MOP(OJIOTHIECKOMY KPUTEPHIO)

16 Crpykrypa Buza

17 Bunoob6pa3oBanue kak pe3yabTar bubnmnoreka [JOK
MHUKPOIBOIIOLAU https://m.edsoo.ru/863e9fde

18 CBs13b MUKPO3BOJIIOIIUH U SMHIEMHOJIOTUN

19 O600menue mo Teme «MUKPOIBOIIONHUS U
€€ pe3ynapTaThI»

20 Makposomtonus. [laneonronornueckue bubmmoreka [JOK
METOAbI N3YYEHHUS DBOJIIOUU https://m.edsoo.ru/863e9cle
buoreorpaduueckue MeTobI U3YIECHUS

21 bu6nuoreka [IOK
HBOIIOLIUU

https://m.edsoo.ru/863e9cle
22 OMOPHOIOTHYECKHE U CPABHUTEIBHO-




MOp(}OIOrHuecKre METOIbl U3YUCHHUSI
IBOJIIOLIUU

MonekynspHO-reHeTHUECKUE,

23 OMOXMMHYECKHE U MAaTEMaTHYCCKHE
METO/bl U3YUYEHUS IBOJIFOLIUN

24 OO01mre 3aKOHOMEPHOCTH SBOJTFOIHH

)5 AnanrtuBHas panuanus. HepaBHOMeEpHOCTB
TEMIIOB 3BOJIOLIUU

26 O6061menue o TeMe «Makpo3BOIIOLUS U
€€ pe3yJIbTaThl»

7 HayuHble runoressl IpoOUCX0XKIEHUS bubnuoreka [JOK
JKU3HU Ha 3eMIIe. https://m.edsoo.ru/863ea5ab

)3 JloHayuyHble peaCTaBICHUS O 3apOKICHUN bubnmnoreka [HOK
KU3HU https://m.edsoo.ru/863ea5a6

29 OCHOBHBIE 3Talnbl HEOPraHUYECKOU bubnuotexa [HOK
3BOJIOLIUNA https://m.edsoo.ru/863ea5a6

30 ['unoressl 3apoxkaeHUs KU3HU brbmmorexa [TOK

https://m.edsoo.ru/863ea5Sab
Ucrtopus 3emiu 1 MeTOBI €€ N3YUSHUSI.

31 JlabopaTtopHas paborta «3y4ueHue u 05 bubmuotexa [JOK
OIMCAaHNUE UCKOMAEMBIX OCTATKOB APEBHUX https://m.edsoo.ru/863eabbe
OpPTaHU3MOBY

1 HauanpHbie sTans opraHu4eckoit bubnmnoreka [JOK
SBOJIFOIINN https://m.edsoo.ru/863eabbe

33 OBOIIOLUS DYKAPUOT
OCHOBHBIE Tarbl YBOTIOIAN

34 pactutenbHOro mupa. [Ipakruueckas 0.5 bubnrorexa LHOK

pabota «M3yueHue ocoOeHHOCTEH

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




CTPOCHUA paCTCHI/Iﬁ Pa3HBIX OTACIIOB»

OCHOBHBIC 3TaIIbI 9BOJIIOIIUH KUBOTHOI'O

bu6nuoreka [IOK

35 Mupa https://m.edsoo.ru/863eabbe
DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas
36 pabora «M3ydeHune ocoOeHHOCTEH 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863eabbe
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
Pa3Butue xu3HU Ha 3eMJie 10 3paM U bubmuorexa [JOK
37 rnepuoam https://m.edsoo.ru/863eabbe
18 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPU3HCHI [IPOILIIOTO
39 CoBpeMeHHbIH 3KOJOTNYECKUI KPU3UC, ET0
0COOEHHOCTH
CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnmnoreka [HOK
40 MPOILIOrO https://m.edsoo.ru/863eac2c
41 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB
4 O6006menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3eMIIe»
43 AHTpOTIOJIOTHSI — HayKa O YeJIOBEKE bubmorexa [JOK
https://m.edsoo.ru/863eac2c
44 PasBuTHe npencraBneHuii o bubmuoreka [JOK
IIPOUCXOXKIECHNUU YEIIOBEKA https://m.edsoo.ru/863eac2c
MecTo yenoBeka B CUCTEME OPraHUYECKOIO
45 mupa. Jlabopatopnas padora «M3yuenue 05 bubmmoreka [JOK
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YellOBeKa, https://m.edsoo.ru/863ead44
CBSI3aHHBIX C MPSMOXOKJICHUEM»
46 JIBHKyILME CHIIBI aHTPOIIOTEHE3a bubmorexa [TOK

https://m.edsoo.ru/863ead44




CooTHOIIeHHE OUOJIOTUYECKUX U

47
COIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E
48 OCHOBHBIE CTaJU1 aHTPOIIOTeHE3a
49 [Taneoreneruka u NajeoreHOMHKa
50 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [Ipaktuyeckas padbora
. bu6nmoreka [IOK
51 «M3yueHune 3K0J0rn4ecKuX aganTaunui 0.5
https://m.edsoo.ru/863eaea2
YEJIOBEKa»
50 MexIuCcUUIIITMHAPHBIE METOIBI
AHTPOIIOJIOTUHU
53 O606mmenue o teme «I[IpoucxoxaeHue
YeJI0BEKa — AaHTPOIIOT€HE3)
54 3apoxACHUE U Pa3BUTHE YKOJIOTHH.
Mertons! skonorun. Jlaboparopuas padbota
55 «3y4yeHne MeToI0B HKOJIOTUYECKUX 0.5
. bu6nuoreka [IOK
WCCIICIOBAHUIN
. https://m.edsoo.ru/863eafec
56 3HavYeHHE SKOJOTUUECKUX 3HAHUH JJIs
YyeJloBeKa
57 OKkonorudeckue GpakTopsl
Abuotnueckue paxkropsl. CBeT Kak
53 sKosoruueckuii pakrop. Jlaboparopuas 0.5
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPTaHWU3MOB K BIIUSIHUIO CBETA
AlGuotuueckue dakropsl. Temmneparypa Kak bubmorexa [OK
. Pl patyp https://m.edsoo.ru/863eb10e
59 sKkosiornueckuit pakrop. JlabopatopHas 0.5
pabota «BbIsiBIeHIE PUCTIOCOOTECHUI '
OpPTaHWU3MOB K BIUSHUIO TEMIIEPATYPHI»
60 AbuoTtnueckue paxkropsl. BiaaxkHOCTh Kak 0.5




sKosornveckuii paxrtop. JlaboparopHas
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUS»

61 Cpenpl 0OuTaHUs OPraHU3MOB
62 buonorunueckue puTmbl
63 JKuznenneie ¢opMbl OpraHU3MOB
64 buotnueckue GakTopsl bubmorexa HOK
https://m.edsoo.ru/863eb348
3HaueHne OMOTHYECKHUX B3aUMOICHCTBUN
65 JUTSI CYILIECTBOBAHUSI OPIaHU3MOB B CpeJie
oOuTaHus
66 O6006menne o Teme «IDKOJIOTHS — HayKa O
B3aMMOOTHOUIEHUSIX OPIaHU3MOB)
67 DKOJOTUYECKUE XapaKTEPUCTUKU
MOITYJISIIIAH
OcCHOBHBIE TIOKA3aTeIH MOMYJISALUH:
68 YHCJIEHHOCTb, INIOTHOCTb, BO3PACTHAs U
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKa3aTeNN NOMYJIALINN:
69 POXKIaeMOCTh, MPUPOCT, TEMIT POCTA, bubmorexa HOK
https://m.edsoo.ru/863e9ed0
CMEPTHOCTH, MUTPALIUU
70 Dkojyoruyeckasi CTpyKTypa MOonyJsuu
71 JlMHaMuKa NOMyJISUU U €€ peryiisanus
7 KpuBble pocta 4ncIeHHOCTH MOMYJISALUH.
KpuBbie BEDKHBAHUS
Dxkonoruveckas Huia Buaa. JlaboparopHas
73 pabota «lIpucnocoOneHus ceMsH pacTeHUi 0.5

K pacCCIICHUIO»




74

Bup xak cucrema nonysiui

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUI

75
JKHBOTHBIX
76 Coo011ecTBO OpraHu3MOB — OHOIICHO3 bubmorexa [IOK
https://m.edsoo.ru/863eb46a
77 O6o6m1eHne o Teme «OpraHu3Mbl U cpeaa
OOHMTaHUI»
78 DKocHcTeMa KaK OTKPbITask CUCTEMA
79 KpyroBopoT BeliecTB 1 MOTOK SHEPTHH B
IKOCHCTEME
80 OCHOBHBIC ITOKa3aTEIN YKOCUCTEMBI
81 DKOJOTUYECKHE MUPAMUIBI Bubmaorexa ITOK
https://m.edsoo.ru/863eb5fa
82 H3meHeHus coo0I11ecTB — CYKIIECCHH
23 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03€ep M peK. DKOCHUCTEMBI MOpEl U OKEaHOB
24 [IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI
TYHJP, JIECOB, CTEIIEH, TYCThIHb
85 AHTpPONIOT€HHBIE YKOCUCTEMBI
26 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5
«M3ydyenue u onucanne ypOo0oIKOCHCTEMBI '
3aKOHOMEPHOCTH (POPMUPOBAHUS
87 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
JIKOCHCTEMAaX
MexaHu3mbl BO3EHCTBUS 3arpsI3HEHUI
28 pa3HBIX THUIOB HA CYyOOPTraHU3MEHHOM,

OpPraHU3MEHHOM, TIOMYJIALIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX




0O0001enue 110 TeMe «DKOJIOTUS BUIOB U

89 . 1
OIS
90 buocdepa- obmennanerapHas o0oouka 1 bubnmoreka [JOK
3eMIIH. https://m.edsoo.ru/863ebbSe
91 Yuenne B. U. Bepranckoro o 6uocdepe 1
9 3aKOHOMEPHOCTH CYIIECTBOBAHUS |
ouochepsl
93 KpyroBopots! BelecTs u |
OMOreOXMMHUYECKHE IUKITBI
94 3onanpHOCTH OHMochepsl. OCHOBHBIE q
OHOMBI CcyIlIN
95 YcroituuBocTh Ouocdepsl 1
96 DKOJIOTUYECKUE KPU3UCHI U UX TIPUUUHBI 1
97 Bo3zgeiicTBue yenoBeka Ha Ouochepy 1 E;ISSIE;T:;{;?EE 63ebale
08 AHTpOHOFeHHUOG BO3I[CI\/'ICTBUI/IC Ha |
pPaCTUTENBHBINA U )KHBOTHBI MU
99 OxpaHna npupo/sl 1
100 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO |
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
PanmonanbHOe MpUPOIONOIB30BaHUE U
101 COXpaHEeHHe OMOIIOTUYECKOT0 1
pazHooOpa3zus 3emiu
102 O606menue o Teme «buochepa — 1
ryio0anbHast IKOCUCTEMa)
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorusa. O6mas ouomnorus, 10 knace/ 3axapos B.b., MamonToB C.I"., Conun
H.W., 3axaposa E.T.; mox pemakiueit 3axapora B.b., O6mecTBo ¢ orpaHnYeHHOM
OTBETCTBEHHOCTHIO «IPODA»; Akumonepnoe o0mectBo «M31aTenbcTBO
«IIpocsemenue»

* buosorus. O6mas 6uomnorus, 11 kinacc/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; mox penakuueit 3axaposa B.b., O011iecTBO ¢ orpaHM4YeHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe od1iecTBo «M31aTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbioit
CIIPaBOYHUK JIJIS IKOJLHUKOB U MOCTYNAMMX B BY3Hl. - M.: JIpoda, 2009;

2. bornanoBa T.JI., CononoBa E.A. buosnorus. CripaBoOUHUK 715
CTapLICKIACCHUKOB M MocTynarmux B By3bl. — M.: ACT-nipecc, 2006.

3. boarosa N.B. CoopHuk 3aia4 1o o0mieit OMonoruu Asis MOCTYNaIMINX B
BY3blL. - M.: «Onukc 21 Bex» «Mup u odpazoBanuey, 2005;

4. bonnapyk M.M., Kosbimuna H.B. buonorus. JlonoaHuTeIbHbIE MaTEPUATIBI K
ypOKaM M BHEKJIACCHBIM MEPOIPHUATHSAM 110 Ononoruu u 3xosiorun. 10-11 xmacchr.

Boarorpan: Yuutens, 2007.



5. buonorusa. Coopuuk 3ananuit nis noarotrosku kK ['MA. Jlepuep I'.1,
Kupunnenko A.A, Konecuukos C.1, 2012-2015.

6. I'pun H., Crayt V., Teitnop 1. buonorus B 3 romax. M.:, «Mup», 1996.

7. I'onuapoB O.B. I'enetuka. 3agauun. — Caparos: Jluneii, 2005.

8. Nukapes C./I. I'enetuka: Coopnuk 3aaad. — M.: U3a-Bo «IlepBoe ceHTAOPs»,
2002.

9. Epbirun B.H. bruosnorus st BeIyCKHUKOB M nioctynaromux B BY3e1. YM.:
KnoPyc, 2014.

10. Banosa T. B. COopuuk 3ananuii o obmieit ouonoruu /J.B. UBanona, I'C.
Kanunoga, - M.: IIpocsemienue, 2008- 2013 (IIpoBeps cBOoM 3HAHUS);

11. Koznora TA., Kyumenko B.C. buonorust B Tabnuiax 6-11 knaccel.
CnpaBounoe nocooue. - M.: JIpoda, 2009;

12. Kupunenko A.A. buonorus. COOpHUK 3a7a4 10 TeHeTuKe. ba3oBbiil u
noBbIIeHHBIN ypoBHU EI'D. PocToB-Ha-/ony:Jlernon, 2009.

13. Jlepuep I'.11. O6mas 6uonorus. [loypounsie Tectol u 3aganus. - M.: ®UIIH,
2008-2014;

14. ITumenoB A.B., [TumenoBa U.H. buosnorus. Junaktuuyeckue Matepuaibl K
pazneny «Oo6mas ouonorus». - M.: «M3natensctBo HIIDHACY,

15. ITumenoB U.H. Jlekiuu o oOmiei 6uonoruu. — Caparos: Jluteit, 2003.
16. Pe6posa JI.B., IIpoxopoBa E.B. AxtuBHbIie (pOpMBI U METOABI OOYUEHUS
ouosorun.- M.: IIpocBemienue, 1997;

17. ®pocun B., Cusornazos B. U. ['oToBUMCS K €ITMHOMY rOCY1TapCTBEHHOMY



sk3ameny. O0mmas 6uomnorus. - M.: JIpoda, 2004. - 216¢;

DNeKTpOHHBIE TOCOOUS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://old.fipi.ru/ (PenepanbHBIf HHCTUTYT NEAATOTHIECKUX H3MEPEHUI
(OUIIN))

2. http://www.fcior.edu.ru/ (OeaepanbHblil HIEHTP UHDOPMAITUOHHO-
oOpazoBarenbHbIX pecypcoB, LIOP)

3. http://festival.1september.ru/ (dectuBans negarorudyeckux uaen «OTKPBHITHIN
YPOK»)

4. http://www.uroki.net/docxim.htm (/Ij1s1 yautens XuMuu ¥ OUOJTIOTHH )

5. http://www .krugosvet.ru/taxonomy/term/46 (Ouuukinoneaust Kpyrocser)

6. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoxu. buonorus 10
KJT)

7. http://interneturok.ru/ru/school/biology/11-klass (Buneoypoxu. buonorus 11
KJ1)

8. http://biology-online.ru/ (CoBpeMeHHbIC YpOKH Onosioruu. buosorust oHmaii)
9. http://luts.ucoz.ru/load/27-1-0-109 (3anumaTtenbHast OMOIOTHUA)

10. http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q
(OTkphITast OMOIOTHS)

11. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx



(TecTsl oHnaiin)

12. http://85.142.162.119/0s11/xmodules/qprint/afrms.php?proj= (OTKpbITHI
0ank 3amanuii EI'D)

13. http://ege.yandex.ru/ (EI'D u IT'A na Snnekce)

14. http://bio.reshuege.ru/ (Pemry EI'D mo 6uonorun. TemaTndeckue TeCTh)

15. http://bio-fag.ru/map3.html (Tectsl, 3agaun o OuonoTrKN)
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