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INOSACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yuebHoMy mipeamMetry "Buonorus” (gmamee - Guosiorusi) Ha
ypOBHe cpeaHero obiero obpa3oBaHus pa3paboTaHa Ha ocHoBe dejiepanbHOTO
3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii ®esepaiiyum»,
dI'OC COO, KoHueruu IIperno/ilaBaHus yueOHoro rpeamera «buomnorus» u
OCHOBHBIX TI0JI0’KeHUH (pesiepanbHOM paboueii ITporpaMMbl BOCITUTAHUSI.

YuebHblii nipeiMeT «buosorusi» yriay6néHHoro ypoBHsi usydenus (10-11
KJIaCChl) sIBJISIETCSI OAHUM K3 KOMIIOHEHTOB TpeiMeTHOM o6siactu «EcTecTBeHHO-
HayuHble TipeAMeThbl». CorsiacHo mosoxeHussM @OI'OC COO mnpoduiabHbIe
yueOHbIe MpeaMeThl, U3yuaeMble Ha YriayOJIEHHOM YPOBHe, SIB/SIFOTCS CIIOCOOOM
muddepeniiaiiii  00yueHHsI Ha YpOBHe cpefiHero o0Iero oOpa3oBaHusl U
TIpY3BaHbl 00eCTIeunTb MPEeeMCTBEHHOCTh MEX/y OCHOBHBIM OOIMM, CpefHUM
o01mM, cpegHUM TIpodeCcCrOoHa/bHBIM U BBICIIIMM 06pa3oBaHueM. B To ke BpeMms
KOKIbI M3 93TUX yueOHBIX TMpeAMeTOB [O/DKeH ObITh OpHeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATE/NbHBIX M pa3BUBAIOIIUX
3a7lau, CBs3aHHBIX C TMpodopreHTalyell 00yJarUuXcs W CTUMY/IUPOBAHUEM
WHTepeca K KOHKDeTHOW 00JlaCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OuoJsioruew,
MeIULMHOU, SKOJIOTUeM, TICUX0/I0TUeH, CIIOPTOM WX BOEHHBIM ZI€/I0M.

[Tporpamma 1o yuebHoMy mipeameTy "buosorus” [aéT mnpejcTaB/ieHHe O
LeJid M 3a/ladax u3yueHWs ydeOHoro mipegmera «buosnorus» Ha yriayOGiéHHOM
yYPOBHe, orpejiefisieT 00si3aTe/lbHOe (MHBapHaHTHOE) TIpeJMeTHOe CO/lep>KaHue, ero
CTPYKTYDUDOBaHWe TI0 pas3fesaM UM TeMaM, paclipefiejieHde 10 Kjaccam,
peKoMeH/lyeT T0C/ie[j0BaTe/IbHOCTb H3y4yeHUs yueOHOro MaTepuana C y4éToM
MEXXIIpeJMETHbIX W BHYTPUIIPEIMETHBIX CBsi3eld, JIOTMKK yueOHOro ripoijecca,
BO3pPacTHbIX 0coOeHHOCTeW oOyuaromuxcs. B mporpamme 10  GuHosoruu
peasM30BaH TPUHLMI TIPEEeMCTBEHHOCTU C H3y4yeHHeM OWOJOTMM Ha ypOBHE
OCHOBHOro  obimiero obOpa3oBaHusi, Osarofaps uemMy [POCMaTpPUBAETCs
HarpaB/IeHHOCTb Ha  TIOC/e[ylolljee pa3BuTHe  OWUOJIOTUUECKUX  3HAHWH,
OpHEHTHPOBAaHHBbIX Ha ()OPMHUPOBAHUE eCTeCTBEHHO-HayYHOr0 MHUPOBO33peHMUs,
9KO0JIOTUYECKOTO MBbIIIJIeHUs, TIpeJCTaB/leHrnid O 370poBOM oOpa3e >XM3HH, Ha
BOCIIMTaHHWe OepeXXHOr0 OTHOIIIEHHsI K OKpy)Katolljeli npupogHoi cpene. B
nporpaMMe 1o OHOJIOTWM TakXKe TOKa3aHbl BO3MOYKHOCTH y4eOHOro Tipeamera
«buonorust» B peanmuzaumu  TpeboBanuit PI'OC COO K IJIaHUPYeMbIM
JIMYHOCTHBIM, MeTarpeJMeTHbBIM UM TIpeJMeTHbIM pe3ysibTaTaM o00OyueHUs U B
dbopMHpOBaHHMY OCHOBHBIX BWJIOB yueOHO-TIO3HABaTeJbHOU  [1esiTeIbHOCTU
o0yuaromyxcss 10 OCBOEHUWIO Cojiep)KaHWsi Ouosoruueckoro oOpa3oBaHUsI Ha
ypOBHe cpefiHero o6iijero o6pa3oBaHusl.

YueOHbIli nipeaMeT «bronorusi» Ha ypoBHe cpeaHero obiiero oGpa3oBaHUs
3aBepiiaeT Ouosoruueckoe oOpa3oBaHWe B IIKOJie W OpPUEHTUPOBaH Ha



paciiiMpeHye W yriayOsieHre 3HaHWY 00ydarolUXCsl O >KMBOW TIPUPOJZie, OCHOBax
MOJIEKYJIIPHOM W K/IeTOUHOW OWOiOruu, SMOpHOSOrMd U OWONOTHU pa3BUTHS,
reHeTHKH, CeIeKI[i1, OM0TeXHOJIOTUH, SBOTIOI[MOHHOTO YUeHUs U 9KOJIOTUM.

N3yuenve yuebOHoOro ripeaMera «buosiorusi» Ha yriybieHHOM ypOBHe
OPHEHTUPOBAHO Ha TIOJTOTOBKY OOy4YarolUXCs K TIOCAeAYIOIIeMY TOTy4YeHUIO
Ouosiornueckoro  obpa3oBaHMsT B By3aX W OpraHu3alusax  CpeAHero
npodeccroHanbHOr0 06pazoBaHusi. OCHOBY €ro COoZiepKaHUsi COCTaBJIsieT CUCTeMa
OUOMIOTUUECKUX ~ 3HAHWM, TIOJIyUeHHBIX TIPU  H3YYeHUH  OOyUaroIMMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUUeCKHUX Pa3Zie/ioB OMOJIOTHH Ha YPOBHE OCHOBHOTO
obrero obpaszoBanusi, B 10—11 k/maccax 3TH 3HaHUS TMOIy4yarOT pa3BuTHe. Tak,
pacivpeHbl ¥ yriyOsieHbl OHO/IOrMUecKre 3HaHUSI O pacCTeHUsX, KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me ue/ioOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HHU,
JIOTIOTHATETbHO BK/TFOUEHBI OMO/I0THUeCcKre CBe/leHHUs TIPUK/IaZIHOTO 1 TIOWCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/Ib30BaTh KaK OPHUEHTHPhI [jisi MOC/IeAYHOIIero
BbiOOpa mpodeccun. Bo3mokHa Takke HHTerpalusi OMOJOTMYecKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMMU, TTOTyYeHHBIMH OOYUalOIUMHCS TIPU U3yUeHUH
bu3uKY, XUMUH, reorpadrv U MaTeMaTHKU.

CTpykTypa TIporpaMmbl II0 yuebHOMYy mnpeametry "buonorus" oTpakaer
CHUCTEMHO-YPOBHEBBIM M 9SBOJIIOLIMOHHBINA TIOAXO/bl K HW3yueHHI0 OHOIoruu.
Cor/ilacHO UM, U3y4arOTCsi CBOMCTBA U 3aKOHOMEDHOCTH, XapaKTepHbIe /sl YKUBbIX
CUCTEM Pa3HOT'0 YPOBHSI OpraHU3aliuy, SBOJIIOLIMU OPraHUUecKoro Mypa Ha 3emiie,
coxpaHeHHs] OHMOJIOTMUeCKOro pa3HooOpa3usi TiaHetel. Tak, B 10 Kmacce
M3y4arTCsl OCHOBbI MOJIEKY/ISIPHOM U K/IeTOUHOW Onosiorvy, 3MOpHOIOTHUM U
OuosioTUM Pa3BUTHS, FeHETUKH U CeeKI[UM, OMOTeXHOJOTMM W CHUHTeTUYECKOU
OMONOrKH, aKTyalU3UPYIOTCS 3HAHHSA O0ydJarol[uxcsl 1o OOTaHWKe, 300JI0THH,
aHaToMuy, (usnrosoruu uesioBeka. B 11 Kracce H3yuyarOTCs 3BOJIOLMOHHOE
yueHue, OCHOBBI 9KOJIOTHUHU U yueHUe 0 bruocdepe.

YuebHbIW  TipeaMeT  «buosiorus»  TpW3BaH  00ecrieurdTbh — OCBOEHHE
oOyuaroluMucs OHM0IOTUUeCKUX TeOpUi W 3aKOHOB, Ujei, MPUHIUIIOB U TIPaBUJI,
JIeXKallliX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-HAayYHOU KapTUHBI MUPA, 3HAHWUH O
CTPOEHUM, MHOroobpasuu U O0COOEHHOCTSIX KJIeTKH, OpraHu3Ma, TMOMmyJIsLuy,
O1oIIeHO3a, SKOCHUCTEMBI, O BBIJAIOIIUXCS HayUHbIX JOCTWKEHUSX, COBPEMEHHbIX
WCC/IeJOBAaHUSIX B OMOJIOTHH, TIPUK/IAJHBIX acreKTax OMOoIoruuecKux 3HaHWM. st
pa3BUTHSI U TIOJJep>KaHUs HHTepeca OOydYaroImuxcsi K OMONOTMM Hapsay Co
3HaUUTebHBIM 00BEMOM TEOPETUUECKOTO MaTepHasa B CO/epyKaHWUU TPOrPaMMbI
1o OMOJIOrUK MpelyCMOTPEeHO 3HAKOMCTBO C MCTOPHEM CTaHOBJ/IEHUS M Pa3BUTHS
TOM WIA WHON 00s1lacTH OMOJIOTMM, BK/IAJIOM OTEUEeCTBEHHBIX M 3apy0eKHBIX
YUEHBIX B pellieHre BaKHeUIIINX OMO0IOrMuecKux v KOJI0ruuecKux mpobsiem.



Llenb u3yuenus: yuebHOro mpegmeTa «bHoJorus» Ha yriayOJ€éHHOM yPOBHE —
oB/iaZieHe  OOyvaroOIIUMKCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKLIMOHA/TBEHOU
OpraHM3allMi JKUBBIX CHCTEM PA3HOr0 paHra U TMpHoOpeTeHHe yMeHHH
WCTI0/Tb30BaTh TH 3HAHUS B (POPMHUPOBAHUHK WHTEpeca K Orpe/ie/iEHHONW 006/1acTH
rpo)eCcCHOHA/LHON  [1eATe/TbHOCTH, CBSI3aHHOM C Ouosiorvei, WIM K BBIOOPY
yueOHOT0 3aBe/ieHUs /151 TIPO/I0/DKeHHST OHMO0/IOrMuecKoro 00pa3oBaHusl.

HocTwkeHWe 1leM  HW3ydyeHUs yueOHoro TtipegmeTta «buosorus» Ha
yriy6/EHHOM ypOBHe 00ecrieurBaeTCsi pellieHueM CaeyHoLuX 3ajau:

OCBOeHHe 00yYaroIUMHUCA CUCTeMbI OMOIOTHYeCKUX 3HaHWM: 00 OCHOBHBIX
OHOIOTUUeCKUX TeopUsiX, KOHIEMNIUSIX, TUMOoTe3ax, 3aKOHaX, 3aKOHOMEPHOCTSIX U
TIPaBHJIaX, COCTAB/ISIOIINX COBPEMEHHYIO eCTeCTBEHHO-HAYUHYIO KapTHHY MHpa; O
CTPOEHWM, MHOro0o0pa3vM M OCOOEHHOCTSIX OMOJOrHYecKMX CHUCTeM (K/eTKa,
OpraHu3M, TOMyJISIus, BI/, OroreoiieHo3, buocdepa); 0 BbIJAIOIUXCS OTKPBITHSIX
Y COBpeMeHHBIX UCC/IeIOBaHUSIX B OM0/IOTHY;

O3HAKOMJIEHHE O0yYarouxcsi C MeTOJaMU TIO3HAHMS JKUBOMW TTPUPO/bI:
WCC/IeJOBAaTe/IbCKUMA ~ METOJaMH  OMOJIOTHYeCKHMX HayK (MOJIEKYy/ISIpHOM U
K/IETOUHON OuoJioruy, >SMOPUONIOTMHM W OHOJIOTUM Pa3BUTHS, TE€HETUKH U
cejieKLIUM, OWOTEXHOJIOTUM W CHUHTeTHYeCcKoW OHosioThH, T1a/ie0HTOJIOTHH,
9KOJIOTMM);  METO/IaMM  CaMOCTOSITeJIbHOTO  TpPOBeZieHus  OHMOIOrMuecKux
HcCiejoBaHMA B JylabopaTopuMi W B Tipupofie  (HaOmtofieHue, W3MepeHue,
9KCTIePUMEHT, MO/IeTUPOBaHUeE);

oB/iaZieHe OOydYarOIUMHUCS  YMEHHUSIMU: CaMOCTOSTETbHO  HAXOJAWTh,
aHa/IM3UPOBaTh W HCITO/Ib30BAaTh OMONOTMUECKYI0 HH(OPMAIUIO; IT0b30BaThCS
OMOIOTUUECKON TepMUHOJIOTUEM W CUMBOJIMKOM; YCTaHaB/IMBAaThb CBSI3b MEXXKIY
pa3BuUTHEM OWOMOTMM U  COL[MA/IbHO-9KOHOMHUYECKUMH U 3KOJIOTHUYeCKUMHU
npobsieMaMyl  uesioBeueCTBa; OL|eHWBAaTh TOC/IeCTBUSI CBOe [eATebHOCTH TI0
OTHOIIIEHUIO K OKpY’KaroIllel TpUpPOAHON cpefie, COOCTBEHHOMY 3/0POBBI0 U
3[0POBBI0  OKDPY’)KAIOIIUX  JIFOJeHM; O0O0OCHOBBIBAaTbL W  COOJIIO/IaTh  MephI
npodUIaKTUKYA UHQEKI[MOHHbIX 3a0o/ieBaHuUM, TTpaBWIa TOBeJeHUsI B TIPUPOJie U
obecrieuenus 6e30MacHOCTU COOCTBEHHOW >KM3HE/|eATETbHOCTH B UPe3BbIYaHBIX
CUTyal[UsIX TPUPOAHOTO W TEXHOTeHHOrO XapakTepa; XapaKTepU30BaTh
COBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOIOTHM;

pa3BUTHE y 00YyUaroluXCs WHTEe/JIEKTya/bHbIX ¥ TBOPUECKUX CIIOCOOHOCTeH
B TIpOljecce 3HAKOMCTBA C BBbIJAIOIIMMHUCSA OTKPBITUSIMM U COBPEMEHHBIMU
WCCNeIoBaHUSIMU B OHOJIOTUM, pelllaeMbIMU el TMpobsieMaMu, MeTO0/0rHel
O10/IOrUUeCcKoro WCCIIeJOBaHMSI, TIpOBe/IeHHS 9KCTIepUMEeHTaTbHbIX
WCC/IeJOBaHUM, pellieHus1 OM0IOTUUeCKUX 3a/layu, MOZIe/TMPOBaHUsI OMOIOTMUeCKux
00BEKTOB U TTPOLIECCOB;



BOCIMTaHWe y 00yuaroIuxcsi LIeHHOCTHOTO OTHOLIEeHUsI K >KUBOM TPUPO/ie B
L|eJIOM U K OT[ieJIbHbIM eé 00beKTaM U siBleHUsIM; (hOpMUPOBaHUe SKOJI0TUYeCKOH,
reHeTUYeCKOM TIpaMOTHOCTH, OOIell Ky/JbTypbl TIOBeJleHHWsI B TIPUPOJE;
VHTerpaly ecTeCTBeHHO-HayUHbIX 3HAHUI;

npuobpereHre  0OyuaroOIMMHCS ~ KOMIIETEHTHOCTM B pal[MOHATbHOM
MIPUPO/IOTI0/Ib30BaHUU  (COO/IOleHre TIpaBU/ TIOBeJIeHUs B TIPUPO/Je, OXPaHbl
BU/IOB, 9KOCUCTeM, Ouocdepsl), COXpaHeHUH COOCTBEHHOI'O 3/J0POBbSI U 3[,0POBbSI
OKpy’XKalolux Jiogeid (cobmozenuss wmep npoduaakTUKU — 3abosieBaHU,
obecrieueHrie 0e30MaCHOCTU >KU3HEJESTeTLHOCTU B Upe3BbIUAMHBIX CUTYaLUsX
NIPDUPOJHOTO U  TEXHOTeHHOIO XapakTepa) Ha OCHOBe  MCIO/b30BaHUS
OrosiornuecKrx 3HaHUM ¥ yMeHU B TTOBCeIHEBHOM >KU3HU;

Co3/laHMe  YCAOBWMM  [jII  OCO3HAHHOTO  Bbibopa  OOyYarOLUMUCS
VH/IUBH/1ya/IbHOU obpa3oBaTebHOM TpPaeKTOPUH, CIIoCOOCTBYIOIeH
nocseiyroieMy npogecCUOHabHOMY CaMOOIIpe/ie/IeHH0, B COOTBETCTBUM C
VHAWBU/1yaJIbHBIMU UHTE€pPeCaMU Y TTOTPeOHOCTSIMU perroHa.

OO611iee yKMCIO0 YaCOB, OTBE/IEHHBIX Ha M3yueHHe OMOorvu Ha yriiybieHHOM
ypoBHe cpefiHero obiriero obpa3soBanusi, coctaBmser 204 yaca: B 10 kmacce — 102
yaca (3 uaca B Heziento), B 11 knacce — 102 yaca (3 yaca B He/Jje/t0).

OTtb6op opraHu3aLMOHHBIX (OPM, METOJOB U CpeACTB oOyueHUsi OMOJIOTHUH
OCYILIeCTB/ISIETCSI C YUETOM CreLd(UKU ero Cojep>kaHusi U HarpaBJeHHOCTU Ha
Npo/ioJbKeHre  OMOOrMueckoro oOpa3oBaHWs B OpraHM3alUsiX  CpeJHero
npo¢ecCrOHATBLHOTO U BbICIIEro 00pa30BaHUsl.

Ob6s13aTe/IbHBIM YCI0BUEM TPU 00yueHur OUoIorUu Ha yriayO/éHHOM YpOBHe
SIBJISIETCSL TIpPOBeZieHre J1abopaTOpHBIX M TpakTUueckux pabor. Takke yuactue
00yuarolIyXCss B BBINOJIHEHUU TIPOEKTHBIX M yueOHO-HMCC/eioBaTeIbCKUX pabor,
TeMaTUKa KOTOPBbIX OIpefe/sieTcsl yuyuTeJeM Ha OCHOBe  UMERLIMXCS
MaTepuaTbHO-TEXHUYECKHUX PeCYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COAEPXAHUE OBYUEHUSA

10 KJIACC

CopgepykaHve TNpOrpaMMbl, BbIJIeJIEHHOE KYypCUBOM, He BXOAUT B TPOBEPKY
rocy/lapcTBeHHOUM utoroBoi arrecrauu (I'MA).

Tema 1. buosiorusa Kak HayKa

CoBpemeHHast 6MoJIOTHSI — KOMITJIeKCHasi Hayka. KpaTkast ©CTopusi pa3BUTHS
Ouosoruu.  Buosornyecke  Hayku M U3yuyaeMble UMM TIpOOJIeMBI.
@dyHaMeHTa/lbHble, TPUK/IaJHble U T[IOMCKOBble HayuyHble MCC/Ie[0BaHUS B
OroIoTHH.

3HaueHne Guosioruu B (HOPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HayuHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveid. 3HaueHWe OUONOTUU B
MPaKTUYeCKOM JlesiTe/IbHOCTHM 4ejioBeKa: MeJulMHe, CelbCKOM XO3SUCTBe,
TIPOMBILILJIEHHOCTH, OXPaHe NPUPO/bI.

JdeMoHCcTpanuu

[ToptpeTsl: Apucrotensb, Teodpact, K. Jlunueid, XK. b. Jlamapk, Y. lapBuH,
Y. I'apBen, I'. MeHngens, B. . Bepuagckui, U. I1. TlaBnos, Y. 1. Meunukos, H.
W. BaBunos, H. B. Tumodees-PecoBckuii, /1. YotcoH, ®. Kpuk, [. K. benses.

Tabsuipl 1 cxeMbl: «CBsi3b OMONOTMM C APYTMMH HayKaMu», «CHucTeMa
OMOIOrHUeCKUX HayK».

Tema 2. JKuBble CUCTeMbI U UX U3yUYeHHe

JKuBble cucTemMbl Kak TipegMeT H3ydyeHuWs Owonorud. CBONCTBA JKHUBBIX
CUCTEeM: €eJWHCTBO XWUMHYECKOrO0 COCTaBa, [UCKPETHOCTb U 1[€JIOCTHOCTB,
C/IO)KHOCTb M YIIOPSIAOUEHHOCTb CTPYKTYPbI, OTKDPBITOCTb, CaMOOpraHU3aLus,
CaMOBOCIIPOM3Be/leHre, Pa3ipaKUMOCTb, U3MEHUHNBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alid >KUBBIX CHUCTEM: MOJIEKY/SIDHBIM, K/I€TOUHBIH,
TKaHEeBbIM, OpraHu3MeHHbIU, MOMY/ISLMOHHO-BUI0BOM, 5KOCUCTEeMHbIN
(6uoreotieHoTHUECKUIT), OuocdepHbiii. IIporiecchl, MPOUCXOAAIME B >KUBBIX
cuctemax. OCHOBHble TpU3HaKU >KMBOro. JKu3Hb Kak (opma CylecTBOBaHUS
Matepud. Hayku, usyuaroliyie >KUBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aluu.

N3yueHne >KUBbIX cucTeM. MeToabl Ouonoruueckoil Hayku. HabmrozeHue,
V3MepeHue, SKCIIePUMEHT, CUCTeMaTr3alus, MetaaHanus. [IoHdaTre o 3aBUCMMOM U
He3aBUCUMOM riepeMeHHOW. [lnaHnpoBanwe »5SkKcrnepumeHTta. [locTaHOBKa U
ripoBepka rurote3. HyneBasi rumore3a. IToHsTre BBIOOPKH U €€ [OCTOBEPHOCTD.
Pa36poc B Ouonoruuecknx JaHHBIX. OIlleHKAa [JIOCTOBEPHOCTH TIOTYUYeHHbBIX
pe3ynbTaTtoB. [IpMuUMHBI WCKa)KeHUs pe3y/bTaTOB SKcrepuMeHTa. [loHsiTme
CTaTUCTUYECKOT O TeCTa.

JeMoHCcTpanuun



Tabmurel ¥ cxembl: «OCHOBHBbIE TIpU3HAKWA J>XU3HU», «bHoornyeckue
cuctembl», «CBOMCTBa >XKMBOM MaTepun», «YPOBHU OpraHu3alMyd >KUBOU
npupofbl», «CTpoeHWe >XUBOTHOU KJeTKW», «TKaHU >XMBOTHBIX», «CHUCTEMBI
OpraHoOB 4YeJIOBeYeCKOro opraHu3Mmar», «buoreouenos», «buocdepa», «MeToabl
H3y4eHUsl )KMBOW MMPUPO/IbI».

OOGopymoBanue:  jabopaTopHOoe  00OOpyZOBaHWE [/ TIPOBeIeHUs
HabJ/1r0/1eHuH, U3MepeHnH, SKCTIIepUMEeHTOB.

IlpakTHueckasa pab6ora «VIcronb3oBaHWe pa3/MYHBIX METOJOB TIpU
V3YUEeHUU >KUBBIX CUCTEM.

Tema 3. buosiorust KiieTku

Knetka — CTpyKTypHO-()YHKLIMOHA/IbHasi eJWHULIA >KUBOro. Vcropus
OTKpbITHs KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounas Teopus (T. LlIBaHH,
M. Ilneupen, P. BupxoB). OCHOBHbIe IIOJIO)KEHWSI COBPEMEHHOU KJ/IETOYHOMU
TeOPUH.

MeTtoabl  MOJIEKY/ISIDHOM W KJIeTOYHOM  OWO/IoTMH:  MUKPOCKOIHS,
xpoMarorpadus, 37eKTpo(opes, MeTOJ, MeYeHbIX aTOMOB, Au(QepeHLMaTbHOE
LeHTpudyrupoBaHue, Ky/JbTUBUDOBaHUE KJeTOK. M3yueHue (HUKCUPOBAHHBIX
K/1emok. DneKTpoHHass MUKpocKorusi. KoHgokanbHas mukpockonus. BumanbHoe
(npudicu3HeHHOe) u3yueHue KAemok.

JeMoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanH, M. llneinen, P. Bupxos, K. M.
bap.

Tabsuipl 1 cxembl: «CBeTOBOM MUKPOCKOI», «DJIeKTPOHHbIA MUKPOCKOT»,
«/cTopust pa3BUTHSL METOZ,0B MUKPOCKOTTHW».

Ob6opyaoBaHUe: CBeTOBOM MMKDPOCKOI, MHUKPOTIperapaThbl pPaCTUTe/IbHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IEeTOK.

IIpakTnueckas pabora «M3yueHrHe MeTO/I0B KJIETOUHOW OuoMIOrUn
(xpomaTtorpadusi, ssekTpodopes, auddepeHLMaTbHOE LIeHTPU(PYTrUpOBaHUE,
[TLIP)».

Tema 4. Xummnuyeckasi opraHnm3anus K/J1eTKH

XVWMHUUECKUM COCTaB KJIETKA. Makpo-, MUKPO- W YJIbTPAMUKDPO3JIEMEHTHI.
Bojga 4 eé ponb Kak pacTBOpUTessl, peareHTa, y4yacThe B CTPYKTYPHUpPOBaHUU
KJIETKH, TeTuIopery/isiiuid. MuHepaibHbIe BellleCTBA K/IeTKU, UX OHosiorudeckas
poJib. POJIb KATUOHOB M AHWOHOB B KIIETKE.

Opranuueckue BellecTBa KJeTKU. buosornueckue monuMepsl. besiku.
AMUWHOKHCIOTHBIN cocTaB 6enkoB. CTPYKTyphl OelKOBOM MosieKysbl. [lepBuuHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopuuHasi, TpeTUuHasi, UeTBepTHUHas
CcTpyKTyphl. [JleHartypanus. CpoiictBa 0OenkoB. Krnaccubukamms — 6enkos.
Buonornueckre ¢hyHKIUM 6enKoB. [IpUOHbI.



YrneBogbl. MoHOCaxapuibl, Aucaxapy/bl, OJIMrOCaXxapy/ibl U MOMcaxapy/ibl.
OO6uuit  mmaH cTpoeHuss W (GU3MKO-XUMUUYECKHWe CBOWCTBA  yT/IeBOJOB.
buonorunyeckre (GyHKLMU yI/I€BO/OB.

Jluriuppl. T'uapodunsHO-THAPOPOOHBIE cBolicTBa. Knaccubukalys UMizioB.
Tpurmuuepuabl, Qocoaunuibl, BOCKUA, CTepouAbl. buonornueckue GyHKLUU
munoB. OO6IMe CBOMCTBA OMOJIOTHUECKNX MeMOpaH — TeKyueCThb, CTIOCOOHOCTh K
CcamM03aMbIKaHHUIO, MMOTYTIPOHULIAEMOCTb.

HyxksenHosble kuciotel. [THK u PHK. CrTpoeHue HYK/JIeMHOBBIX KUCJIOT.
Hyxkneotupl. [lpuHuun komrieMeHTapHOCTU. [IpaBuio UYapradda. Crtpykrypa
IOHK — pBoiiHas crivpanbk. MecToHaxoxkaeHue u 6uonormdeckue dyukomm JTHK.
Bugesl PHK. ®ynkiuu PHK B kieTke.

Ctpoenue monekysbl AT®. Makpospruueckve cBsi3u B MosieKyje ATO.
buonoruyeckue dbynkuuu AT®. BoccTaHOB/IeHHbIE MTEPEHOCUUKHU, UX QYHKLIUU B
Kinetke. /[pyeue Hykneosuompugocgpambl (HTP). CekBeHupoBanue J[IHK.
MemoobI eeHOMUKU, MPAHCKpUNMOMUKU, NPOMeOMUKU.

CrpykTypHasi 6uonorus: 6uoxumuueckie u 6uodusnyeckre UCCe0BaHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTypbl OwoMosiekyn. MooeaupogaHue
cmpykmypbl u (pyHKYuli 6uoMoneKyn u ux Kkomniaekcos. KomnbiomepHblili Ou3ativ u
op2aHuuecKuli cCuHme3 6UOMOEKY U UX HENPUPOOHBIX AHA/N0208.

JeMoHcTpanumn

[Toptpetsr: JI. [Tonmur, K. YorcoH, ®. Kpuk, M. Yunkuuc, P. ®paHK/IuH,
@. Canrep, C. I[Ipy3unep.

Huarpammbl:  «PacripefieneHre XUMHUUYECKUX 37IeEMEHTOB B  HEXHBOU
npupoje», «PacrpejeneHre XUMAUECKHX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabsuipl U cxembl: «llepuoanueckass Tabivila XUMUUECKUX 3JIEMEHTOBY,
«CTpoeHre MoneKy/bl BOAbl», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MoJieKysbl Oenika», «CTpyKTyphl OenkoBoW MoOseky/ibl», «CTpoeHWe MOJeKyJl
yrieBozsioB», «CTpoeHWe MOJEKy/a JMNUAoB», «HyKIenHOBble KHUC/IOTBI»,
«Ctpoenue MoneKyJsibl ATD».

OO6opymoBaHMe: XUMHUYeCKasi IIoCyia U 000py/10BaHue.

JIaboparopHasi padora «O06Hapy>xeHHe Oe/TKOB C TIOMOII[bI0 KaueCTBeHHBIX
peakLyn».

JlaboparopHasst  pabora  «lcciemoBaHue ~— HYK/I€MHOBBIX  KHCJIOT,
BbI/IeJIEHHBIX U3 KJIETOK Pa3/IMUHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 PyHKIUM KJIETKH

Tumel K/IeTOK: >yKapuoThueckas W Ipokapuotuyeckas. CTpyKTypHO-
byHKI[MOHaTbHBIe 00pa30BaHUS KTETKH.



CTpoeHue IPOKapUOTHUeCKO! K/eTKU. KineTouHasi creHKa OakTepuii U apxei.
OcobeHHOCTH CTpOeHUusi TeTepoTpPo(HON U aBTOTPO(PHON TPOKAPHUOTUUECKUX
KJIeTOK. MecCTo 1 poJib NMPOKapyoT B OMOLIeHO3aX.

Crtpoenue 17} (P yHKLIMOHHMPOBaHWe 3YKapUOTUYECKON KJIETKH.
[Tna3matuueckass MemOpaHa (ra3manemma). CTpyKTypa Tula3MaTUUueCKOM
MeMOpaHbl. TpaHCTIOPT BelljeCTB yepe3 Tla3MaTUUeCKyr0 MeMOpaHy: MacCUBHbIN
(ouddysus, obsneruéHHas AUQQy3usi), aKTUBHBIM (TIEpBUYHBIA W BTOPUUHBIN
aKTUBHBIM TpaHcriopT). [lomympoHuiiaemocTs MeMOpaHbl. Pabora HaTpuii-
Ka/IMeBOro Hacoca. JDHJOLUTO3: MUHOLMTO3, (aroiuTo3. JK3ouuTo3. KierouHas
cteHka. CTpyKTypa ¥ (yHKLUU K/IETOUHOW CTeHKW PacTeHHM, rpuboB.

Huroriasma. Lluto3one. Llutockener. [IBukeHue LuronsiasmMbl. OpraHou/bl
k1eTkd. OpHOMeMOpaHHbIe OpraHOWJbl K/IETKU: JH/OIJIa3MaTUuUecKasi CeThb
(BI1C), anmapar I'osbmkKu, IM30COMBI, UX CTpOoeHHe U (YHKUMU. B3anmocBsi3b
oJlHOMeMOpaHHBIX OpPraHOMOB KieTKU. CTpoeHHe TpaHy/SPHOTO PpeTHKYyJ/IyMa.
Mexanusm HanpaeneHus 6enxkoe 6 JDIIC. CuHTe3 pacTBOpUMBbIX OenkoB. CUHTE3
KJIeTOUHbIX ~ MeMmOpaH. ['magkuii  (arpaHy/sipHBINM) — 9HZOIIa3MaTHUYeCKUid
petukyaym. CekperopHas (yHKiusa armapara ['onpmku. Modugukayus benkos 6
annapame T'onbOdcu. Copmuposka 6enkoe 8 annapame I'onbOdcu. TpaHCTIOPT
BeLL[eCTB B KjeTKe. Bakyosnu pacTuTenbHbIX KaeTOK. KneTouHsii cok. Typrop.

[TosiyaBTOHOMHBIE ~ OpPraHOW/bl  KJI€TKU:  MUTOXOHJPWUH,  IUIaCTUJBIL.
IpoucxodcdeHue mumoxoHopuli u naacmud. Cumbuoeenes (K.C. MepedckosecKull,
JI. Mapeyauc). CtpoeHue W (YHKIMM MUTOXOHJpuMM U Ti1acTyjl. [lepBuuHbIe,
BTODUUHbIE U  CJOXKHbIE  TUIACTHABI  (DOTOCHMHTE3UPYIOIUX  3YKapHOT.
X10pOmUIaCThl, XpOMOILIACTHI, JIEMKOIIACThI BBICIIUX PACTEHUM.

HemembpaHHbie opraHouzibl KineTku CTpoeHWe W (YHKIMM HeMeMOpaHHBIX
OpraHOHX/I0B KJIETKMU. Pr6ocombl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTel. AKMuUHOBble MUKpoguiameHmbl. MplllleuHble  KJIeTKH.
AKMUHOBble KOMNOHEHMbl HeMblWeUHbIX KiemokK. Mukporpybouku. KieTouHbiit
1eHTp. CTpoeHuWe W [JBWKEHHe JKIYTUKOB U pecHUUeK. MUKpoTpybouku
yuToruiasmel. LleHTpuons. beaku, accoyuupoeaHHble ¢ MUKpouiameHmamu u
MuKpompy6boukamu. MomopHble 6eaKu.

SAnpo. Obosouka sijpa, XpOMaTUH, KapyoIUia3Ma, SIAPBIIIKH, UX CTPOeHHe U
byHkimu. AaepHbiii 6e/KOBBIM MaTpUKC. [IpocTpaHCTBEHHOEe pacriojioyKeHHe
XpOMOCOM B UHTep(asHOM sifipe. JyxpomMamuH u 2emepoxpomamuH. benku
XpOMaTvHa — THUCTOHBI. /J[uHamuka sidepHoli 060/n0uku 8 mumose. SOepHblli
mpaxcnopm.

Krnetounsle BKatoueHusi. CpaBHUTe/IbHAS XapPAKTEPUCTHUKA KJIETOK 3YKapUOT
(pacTUTebHOU, JKUBOTHOM, TPUOHOI).

JleMoHCcTpanuun



[Toptpetsi: K.C. MepesxkoBckuii, JI. Maprynuc.

Tabmuipbl 1 cxembl: «CTpoeHHEe 3yKapHOTHUEeCKOW KieTKu», «CTpoeHHe
JKMBOTHOM  K/eTKu», «CTpoeHHWe  pacTUTe/NIbHOM  KieTKu», «CTpoeHue
MUTOXOH/IpUM», «S11po», «CTpoeHre TTPOKAPUOTUUYECKOUN KIIeTKU».

Ob6opyaoBaHue: CBeTOBOM MMKDPOCKOI, MHUKPOTIperapaThl pPaCTUTe/IbHBIX,
JKUBOTHBIX KJ/IETOK, MUKpOTIperiapaThl 6akTepraabHbIX K/IeTOK.

JlaboparopHasi pabora «l/3yueHue CTpPOeHUs KJIETOK pa3TUUHbIX
OpraHH3MOB».

IIpakTHueckas padora «/I3yueHne CBOMCTB KJI€TOUHON MeMOpaHbI».

JlaGopaTopHass pabora «VcciefoBaHve MJia3Mo/M3a U Jerjla3Mo/id3a B
PaCTUTEJIbHBIX KIeTKax».

IlpakTHuyeckasa pabora «V3yueHWe  [BWKEHHS  IMTOIUIa3Mbl B
PaCTUTeJIbHBIX KIeTKax».

Tema 6. O0MeH BelleCTB M NMpeBpallleHHe YHEPTrUH B K/IETKe

ACCUMUTIALIASA U TUCCUMUJISALIASL — IB€ CTOPOHBI MeTabomm3Ma. Turibl ooMeHa
BeIlleCTB: aBTOTPO(MHBIM U TreTepoTpPOdHBIA. YuacThe KHUCI0pPOoJa B OOMEHHBIX
mpoijeccax. JHepreTudyeckoe obecriedeHure KeTKU: TipeBpaijeHne AT® B
oOMeHHBIX TIpoljeccaXx. @PepMeHTAaTUBHBIM XapakTep peakKlyid KJ/IeTOUHOTO
MeTabosi3ma. PepmMeHThbI, WX CTpOeHHe, CBOWCTBA ¥ MeXaHW3M [eMCTBUSL.
KodepmenTsl. OTnuursi (epMeHTOB OT HeOpraHMYeCcKux KaTa/in3aTopoB. besku-
aKTHUBATOpPbl W OeNKU-UHTUOWTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMeHTaTUBHBIX
peakLyi OT pa3/IMuHbIX (PAKTOPOB.

[TepBUUHBI CHHTE3 OpraHUYeCKUX BellleCcTB B KieTke. POTOCHHTe3.
AHOKcCU2eHHbIll U OKCU2eHHbIll ¢pomocuHme3 y 6axkmeputi. Ceemocobuparowjue
nuemMeHmMbl U NUu2MeHMmbl peakyuoHHO20 YeHmpda. PoJib XJI0pOI/iacToOB B TpoLiecce
doTtocuHTe3a. CBeToBasi U TeMHOBas1 (a3bl. @omoodbixaHue, Cs.,, Cs.. u CAM-munbl
¢omocurmesa. IIpoayKTUBHOCTEL (POTOCHMHTe3a. BiusiHve pa3nuHbIX (DaKTOPOB
Ha CKOpPOCTb (poToCcHHTe3a. 3HaueHue POTOCUHTE3a.

XeMOCHHTe3. Pa3Hoobpasue OpraHu3MOB-XeMOCHHTETUKOB:
HUTPUGUIMPYIOIINe OaKTepuH, >kKeje300aKkTepuu, cepobakTepuu, BOAOPOAHbIE
OakTepuu. 3HaueHHe XeMOCHHTe3a.

AHa’pobHble opraHu3Mbl. Buabl OpokeHus. [IpofyKThl OpOXKeHHsS W HX
WCTIO/Tb30BaHNe uesloBeKOM. AHa’pobHble MUKDOOPTraHMW3Mbl KaK OOBEKThI
OroTeXHOJIOTUY 1 BO30yAuTe/ I O0JIe3HeH.

A3pobHbIe OpraHU3MEl. Jranel SHepreTUYeCcKoro oOMeHa.
[ToarotoBuTe/IbHBIN 3Tarl. ['IMK0/IN3 — 6eCKUC/IOPO/[HOE pacIieryieHre T/TFOKO3bI.

buonoruyeckoe OKuUcC/ieHHe, WK K/IeTOUHOe [bixaHue. Pojib MUTOXOHJPUM B
npoijeccax Ouooruueckoro okucieHus. Liuknmueckue peakiuu. OKUCTUTEIBHOE
dbochopunvpoBanue. OHepausi MembpaHHo20 2padueHma npomoHos. CuHme3



AT®: paboma npomoHHol ATd-cunmasbl. IlpeumyiijecTBa a3poOHOTO MyTH
oOMeHa BellleCTB riepe/; aHa3pOOHBIM. DPheKTUBHOCTh SHEPreTUUeCcKoro ooMeHa.

JleMoHCcTpanuun

[Toprpeter: k. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpagckui, B. A.
OHresnbrapar, [1. Mutuesin, I'. A. 3aBap3uH.

Tabmuiibl 1 cxeMbl: «POTOCHHTE3», « DHEPreTUUeCcKuii ooOMeH», «brocrHTe3
benka», «CTpoeHue pepMeHTa», « XeMOCHUHTE3».

Ob6opyoBaHMe: CBETOBOM MHUKPOCKOM, 000pyZOBaHUWe [/isi TIPUTOTOBJIEHUs
TOCTOSAHHBIX U BPEMEeHHBbIX MUKPOIIperiaparos.

JlaboparopHast pabora «lI3yueHHWe  KaTaJUTUUYECKOM  aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe amuIasbl UK KaTasaasbl)».

JlaGopaTopHast pabora «lV3yueHWe ¢epMEHTaTUBHOTO pacIerIeHUs
IepoKCH/ia BOAOPO/a B paCTUTE/IbHBIX U )KUBOTHBIX K/IeTKax».

JlaGopaTopHass pabora «CpaBHeHue TipoljecCOB  (OTOCHHTe3a U
XeMOCHHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLieCCOB OPOXKeHUs U IbIXaHUSI».

Tema 7. HacieacTBeHHass uH()OpMaLMs U peain3anus eé B K/IeTKe

Peakuuu matpuuHoro cuHresa. [IpUHIUMIT KOMILJIEMEHTapHOCTU B peakLusax
MaTpUUYHOIo CUHTe3a. Peanu3zaius Hacae[cTBeHHOW MHGopMaluu. ['eHeThuecKui
KOJ, ero cBoucrBa. TpaHckpuruys — MartpuuHbld cuHTe3 PHK. [IpuHiure
TPaHCKPUIILIMU: KOMILUIEMEHTapPHOCTb, aHTUIApaslle/IbHOCTb, aCUMMETPUYHOCTb.
Cospeganue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrowjue PHK.

TpaHcasius v eé atanbl. Yuactue TpaHcropTHeix PHK B 6uocuHTese Geika.
YcnoBuss 6uocuHTre3a Oenka. KoavpoBaHue aMHUHOKUCIOT. Posb pubocom B
buocuHTe3e Oeka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
IPOKapUOT U 3YKapuoT. Perynsius akTUBHOCTHM I€HOB Yy NPOKapuoT. I'nnoresa
ortepoHa (®. Kako0, K. MaHo). Moseky/sipHble MeXaHu3mbl 3KCNpeccuu 2eHo8 y
3ykapuom. Poab xpomamuHa 6 pezynsyuu pabombl 2eHos. Peryssiys oOMeHHbIX
TIpOLeCCOoB B KieTke. KieTouHbii romeocras.

Bupychl — Hek/leToOuHble ()OPMbI XKU3HU U 0OUraTHbIe mapa3uTthbl. CTpoeHue
TIPOCTBIX U CJI0XKHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. XKu3HeHHbIl YUk
IJHK-codepocawjux 8upycos, PHK-codepicawjux 8upycos, b6axkmepuogazos.
ObpamHas mpaHcKpunyus, pegepmasa, uHmez2pasd.

BupycHble 3a0o0/ieBaHusI uesioBeKa, XKUBOTHBIX, pacteHuit. CIIN, COVID-
19, corpanbHbie U MeAULIMHCKYE TIPOOIeMBI.

Buoungopmamuka: uHmeezpayus u aHanu3 boabwiux maccugos («bigdata»)
CcmMpyKmypHblx buono2uueckux 0aHHblx. HaHomexHono2uu 8 buosno2uu u meouyuHe.
[Ipoepammupyemble pyHkYyuu b6eakos. Cnocobbl docmasKu ekapcms.



JdeMoHCcTpanuu

[Toptpetsl: H. K. Konb1ioB, [. Y. IBaHOBCKUH.

Tabmumibl U cxeMbl: «buocuHTe3 Oenka», «['eHeTMUecKuil Koa», «BUPYChI»,
«bakrepuodarn».

IIpakTHueckas pabdora «Co3zaHre MOZie/Td BUPYCay.

Tema 8. JKusHeHHBIN IIUKJI K/IeTKH

K/ieTouHbIM 1[MKJ, ero Tmepuofibl W perysauus. MHrtepdaza u  MUTOS3.
OcobeHHOCTH TIPOIECCOB, MpoTeKarolux B WHTepdase. [ToAroToBKa KIETKH K
genenvto.  [lpecuHTeTMyeckut  (MTOCTMHUTOTHYECKUM), CAHTETUYECKUU U
TOCTCUHTEeTUUeCKU (MMpeMUTOTUUeCKHI) TIepruo/ibl UHTepda3bl.

Matpuunbiii cunTe3 [IHK — peruvvkauus. Ilpuniuner pervmmkauuu THK:
KOMIJIEMEHTAapDHOCTb,  TOJYKOHCEPBAaTUBHBLIM  CHHTE3, aHTUIMAPa//Ie/IbHOCTb.
Mexanusm peruikaiuu [JHK. Xpomocomsl. CtpoeHue xpomocoM. Tejiomepsl v

TesioMepa3a. XPOMOCOMHBIM Habop K/IeTKM — KapuoTwi. JWIJIOWJHBIA U
raryiouiHeld  Habopel  XpoMocoM. ['omosioruuHble  XpoMocoMbl.  [losoBbIe
XPOMOCOMBL.

Henenvie kmetkm — wmuTo3. CTagud MHUTO3a W MPOUCXOASILIME B HUX

riporieccel. Tunbl MuTO3a. KapvokvHe3 U LUTOKMHe3. buonoruueckoe 3HaueHue
MUTO3a.

Perynsiuusi MUTOTHUECKOrO 1L[MK/a KiaeTKu. [IporpamMmmupyemasi KjieTouHas
rubesb — aroriTo3s.

KsneTouHoe sipo, XpOMOCOMBbI, (yHKLUMOHaAbHasi TeHOMUKa. MexaHu3mbl
npoaucpepayuu, ougpgpepeHyuposku, cmapeHusi u 2ubeau kaemok. «Llugpoeas
K/1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUS KAeMKL.

JdeMoHCcTpanuu

Tabsuipl 1 cxembl: «KW3HEHHBIM I[UKI K/IeTKW», «MuT03», «CTpoeHue
XpoMocoM», «Permukanusa [JHK».

OO6opyaoBaHMe: CBETOBOM MHUKPOCKOII, MUKPOIIperapaThl: «MHUTO3 B K/IeTKax
KOpellKa JIyKa».

JlaboparopHast  pabora  «/3yueHHMe  XpOMOCOM Ha  TOTOBBIX
MUKpOIIperiapaTax».

JIaGopaTopHasi pabora «HabsoeHre MUTO3a B K/IeTKax KOHUMKA KOpeIIKa
NyKa (Ha TOTOBBIX MUKDOIIperaparax)».

Tema 9. CTpoenue u (PyHKI[UM OPTaHU3MOB

buonorunueckoe pasHoobpasue OPraHMU3MOB. OJIHOKJIeTOUHBIe,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPraHU3MBblI.

Oco0eHHOCTH  CTpOEHUST U JKA3He[eATeTbHOCTH  OFHOK/IETOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUHble TpPHUOBI, OJHOK/IETOUHBIE
BOJIOPOC/IH, APYTHe NPOTUCThI. KOJIOHHWAa/IbHbIE OPraHU3MBI.



B3aMMOCBSI3b uYacTe MHOTOK/IETOYHOTO OpraHvd3Ma. TKaHW, OpraHel U
cricTeMbl opraHoB. OpraHnusm Kak efjiHoe 1jesioe. ['omeocTas.

Tkanu pacreHuil. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesbHasl,
TIOKPOBHasl, TPOBO/SIIas, OCHOBHas, MexaHWyeckas. OcOOeHHOCTH CTpOeHUs,
(GyHKLUWN U pacrio/io>KeHUs: TKaHel B OpraHax paCTeHHUH.

TKaHM >KUBOTHBIX M 4ejiOBeKa. TWIbl >KUBOTHBIX TKAaHEMW: SMUTeIuasbHas,
COoeJMHUTe/IbHAsl, MblllleyHasi, HepBHas. OcO0eHHOCTH CTpOeHHs, (PYHKLUNA U
pacroJ/io’KeHUs TKaHel B OpraHax XKMUBOTHBIX U YesI0BeKa.

Opranel. BeretaTvBHbIe M reHepaTHMBHbIe OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yesioBeKa. DyHKIMKY OpraHoB U CMCTeM OPraHoB.

Ornopa Tena opraHu3moB. Kapkac pacteHuil. CKesieTbl OJHOK/IE€TOYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyKHbli W BHyTpeHHUW ckeneT. CTpoeHWe M
THUIIbI COeIUHEHUS KOCTEH.

[BwKeHne  opraHu3sMOB. [IBW)KeHMe  OJHOK/JIETOUHBIX  OpPraHU3MOB:
amébouIHOe, KT'YTUKOBOe, PeCHUYHoe. [|BU)KeHHWe MHOTOK/IeTOUHBIX paCTeHW:
TPONM3Mbl U HaCTUU. [IBU)KeHHWe MHOIOK/IeTOUHBIX >XUBOTHBIX W UeJIOBeKa:
MbIllIeyHast cructeMa. Peduiekc. CkesleTHbIe MBIIILIBI U UX paboTa.

[luranne opranusmoB. IloryomeHue BOABI, YIVIEKMCIOTO Tasa U
MHHepa/IbHbIX BelleCTB pacTeHussMU. lIuTaHue >KUBOTHBIX. BHYTpUIIO/IOCTHOE U
BHYTPUKJ/IETOUHOE TviljeBapeHue. IIuTaHue I103BOHOYHBIX >XUBOTHBIX. OTzesbl
MUILLEeBAapDUTEIBHOTO TpakTa. IluvieBapuTesibHble >Kese3bl. [lviljeBapUTe/bHAas
CUCTeMa 4yesioBeKa.

[pixanve opraHv3moB. [IpixaHue pacteHuM. [IpixaHue >XUBOTHbIX. [duddy3us
rasoB yepes [10BEPXHOCTb K/IeTKU. Ko)xHOe zabixaHue. [IbixaTe/ibHas I0BepXHOCTb.
2KabepHoe u yiérouHoe jpixaHue. [pixaHre TT0O3BOHOYHBIX XKMBOTHBIX W Ye/IOBeKa.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHWE CTPOeHUs] JIETKMX T103BOHOUHBIX >KMBOTHBIX.
HpixaTenbHass cucTeMa uesioBeKa. MexXaHW3M BeHTWISALMM JIETKUX Y MTUL, U
MJIEKOTIUTAIOLUX. Perynsiius qpixaHus. IpixaTe/ibHble 00bEMBI.

TpaHCMOPT BeL[eCTB Y OpPraHW3MOB. TpaHCIOPTHbIE CUCTEMbI PaCTeHUU.
TpaHCroOpT BelecTB y JKMBOTHBIX. KpoBeHOCHasg cuCTemMa W €€ Oprasbl.
KpoBeHOCHasi cucTeMa TI03BOHOYHBIX JKMBOTHBIX U uejoBeka. Cepaue,
KDOBEHOCHbIe COCyZbl U KpoBb. Kpyru KpoBooOpaileHusi. OBOJIFOL[MOHHBIE
YCJIO)KHEHUSI CTPOEHHUSI KDOBEHOCHOW CHCTeMbI TIO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepALia U eé perysisanus.

BbijjeneHve y opraHusmoB. BeljleeHde y pacTteHui. BeoijeneHve y
JKUBOTHBIX. (CoOKpaTuTesibHble Bakyo/au. OpraHbl BbljesieHus. PuabTpaLys,
cekpelist U obpaTHOe BcachblBaHWe KaK MeXaHW3Mbl PabOThl OpPraHOB BbIZie/IeHUS.
CB$13b OJIOCTH TeJla C KPOBEHOCHOU U BbIJIe/IUTE/IbHOM cucTeMaMu. BrizesieHue y



T03BOHOYHBIX >KUBOTHBIX U yesioBeka. [louku. CTpoeHue u (yHKLIMOHUPOBaHUE
HedpoHa. Obpa3oBaHKe MOUM Y UesioBeKa.

3anura y OpraHvM3MoOB. 3allUTa y OJHOKJ/IeTOUHBbIX OpraHusMoB. Criopbl
Oakrepuidi UM LMCTHI TIPOCTeHIIMX. 3alUTa y MHOTOK/IETOYHBIX paCTeHUH.
Kytukyna. CpescTBa MaCCUBHOM M XUMUYECKOU 3a1uThl. PUTOHLIUBIL.

3almmra y MHOIOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI U KX IIPOM3BOJHBIE.
3aiuTa opraHu3Ma oT Oosie3Heil. MiIMMyHHasi cucTeMa uenoBeka. KieTouHblii U
T'yMOpa/IbHbIA UMMYHUTET. BpOXAEHHBI W TNPUOOpPeTEHHBIN crelybruyecKuii
MMMYHUTET. Teopusi KIOHa/IbHO-CeieKTUBHOrO nMmyHuTeta (I1. Opmux, ®. M.
bepuet, C. ToHeraBa). Bocranure/ibHble OTBeThbI OpraHru3MoB. Posib BpPOXKIEHHOTO
MMMYHUTETA B Pa3BUTUMU CUCTEMHBIX 3a00/1eBaHUIA.

PasgpaxumMocTte ¥ peryjdaius y  OpraHusmoB. Pasapaxumocts y
OJIHOKJIETOUHBIX OpraHmM3MOB. Takcucbl. Pa3gpaxuMoCTb U peryssius  y
pacteHui. PocToBbIe BelllecTBa U MX 3HaUEeHHeE.

HepBHasi cuctemMa W peduieKTOpHasi pery/siusi y >KMBOTHbIX. HepBHas
cucTemMa M eé OTZesbl. DBOMIOLMOHHOE YCI0KHEeHHEe CTPOEeHUsS] HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/ibl TOJIOBHOIO MO3ra MO3BOHOUHBIX >XUBOTHBIX. Pediekc u
pediekTopHas Ayra. be3ycsioBHbIe U yC/10BHbIe pedieKChI.

['ymopanbHas pery/sanus U 3HAOKPUHHAs CUCTeMa KUBOTHBIX U UejlOBeKa.
Kenesbl 3HJOKPUHHOW CHCTeMbl U MX TOPMOHBI. [leiicTBMe T'OPMOHOB.
B3auMOCBsi3b HEpPBHOW U SHAOKPUHHOW cucTteM. [‘umnortanamo-rurnodu3apHas
cucrema.

JleMoHCcTpanuu

IToptper: W. II. I1aBnoB.

Tabmurpl U cxembl: «OHOKIETOUHBIE BOAOPOCIH», «MHOTOK/IETOUHBIE
Bojlopocn», «baktepum», «lIpocreniuve», «OpraHbl I[BETKOBBIX pPaCTEHUN»,
«CucrtemMbl OpraHoB [03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKOMbIX», «TKaHM pacTeHuil», «KopHeBble cuUCTeMbl», «CTpoeHue cTebsi»,
«CTpoeHUe JIMCTOBOW IJIACTUHKW», «TKaHM >KUBOTHBIX», «CKejeT ueoBeKa»,
«ITvieBapuTesnibHass  cucrtema», «KpoBeHOCHass cucremar», «/lbixaTesibHas
cucreMa», «HepBHas cucTeMa», «Koxa», «MpbI11eYyHas cucTeMa»,
«BblgenurenibHass CUCTEMa», «OHAOKPUHHAs cucTtema», «CTpoeHHe MBbILILIbD»,
«AMMyHUTET», «Ku111euyHOmo/10CTHBIEY, «Cxema  nMTaHus pacTeHUuI»,
«KpoBeHOCHbIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «CTpoeHHe TUApbI»,
«CTpoeHue muiaHapun», «BHYTpeHHee CTpOeHMe [0XK[IeBOro uepss», «HepBHas
cucremMa pbib», «HepBHasi cuctema Sryimika», «HepBHas — cuctema
rnpecMblkaroluxcsa»,  «HepBHags  cucrema  nTuny», «HepBHag — cucrema
MJIeKOMUTaroIX», «HepBHasi ccTema yesioBeKa», «Pediekc».



Ob6opyaoBaHMe: CBeTOBOW MHKPOCKOI, MUKDOIIPerapaThl OHOK/IeTOUHBIX
OpraHM3MOB, MHKpOIIpernaparbl TKaHeM, pPaKOBUMHBI MOJUIFOCKOB, KOJIIEKLIUU
HAaCeKOMBIX, WIJIOKOXXUX, >XMBbIE 3K3eMIIISIPbl KOMHATHBIX pacTeHUi, repbapuu
pacTeHWW PpasHbIX OT[e/0B, BJaXHble TIpernaparbl >KUBOTHBIX, CKeJIeThbI
T03BOHOYHBIX, KOJIJIEKI[MM 0eCIT03BOHOUHBIX JKHMBOTHBIX, CKeJIeT UeJIOBeKa,
obopy/ioBaHue /1/Is1 IEMOHCTPAL[MU TIOUBEHHOT'0 Y BO3JYILIIHOTO IMATAHUSI PACTeHUH,
paciijerieHysi Kpaxmasa u 6eykoB 1o/ ielicTBueM (epMeHTOB, 060pyj0BaHUe ISl
JIeMOHCTPALU OMBITOB MO U3MEPEHUI0 )KU3HEHHOU EMKOCTH JIETKUX, MeXaHHW3Ma
JIbIXaTe/bHBIX JBW)KEHUM, MO/ FOJIOBHOT'O MO3ra Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi padora «/3yueHre TKaHel pacTeHUI».

JIaboparopHasi padoTa «l/I3yueHue TKaHel KUBOTHBIX».

JIaGopaTopHasi pabora «/I3ydyeHre OpraHoB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3MHO)XeHHe ¥ pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKeHHWs] OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
nosioBoe. Buabl  OGecrionioro  pa3sMHOXKeHWs::  [OYKOBaHWe,  CIIOPYJISLUS,
(parmeHTaLUsi, KTOHUPOBAaHUeE.

[TonoBoe pa3mMHOeHue. [lo/ioBble KneTKW, Wik rameTel. Menos. Craguu
Meno3a. [ToBegeHne xpomocom B Mero3e. KpoccrHroeep. brosiornueckud CMbIC
Mei03a W TIOZIOBOro Tiporjecca. Melo3 M €ro MecTO B J>KHM3HEHHOM ILIUKJe
OpraHU3MOB.

[IpensapoapiiieBoe pa3BuTue. I'ameTroreHes y XUBOTHBIX. [1o10BbIe Kese3bl.
OO6pazoBaHue 1 pa3BUTHE TTOJOBBIX K/IeTOK. CriepmaToreHe3 1 ooreHe3. CTpoeHHe
TOJIOBBIX KJ/IETOK.

OmuiofoTBOpeHre W SMOpHOHANbHOE Ppa3BUTHE JKUBOTHBIX. CriocoObI
OIUIOJOTBOPEHUS: HAPY>KHOE, BHyTpeHHee. [TapTeHoreHes.

WuavBUya/ibHOE pa3BUTHe OPraHM3MOB (OHTOreHe3). IMOpHOoJIoTys — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuono2uul.
KoHyenyuss mopgozenos u modeau mopgoeeHe3a. Craguu >MOpHoreHesa
JKUBOTHBIX (Ha TipuMmepe Jfarymiku). Jpobnenue. Turbl  gpoGreHus.
emepmuHuposeaHHoe U HedepMUHUPOBaHHOe OpobaeHue. baacmyna, munbl
6aacmyn. OcobGeHHOCTH [poOseHus MJIEKOMUTAIOIIUX. 3apOo/blilieBble JTUCTKU
(racTpynsitusi). 3ak/iaJKa OpraHoOB U TKaHeW W3 3apO/bllleBbIX JIMCTKOB. B3arMHoe
BAWSTHUME 4YacTel pa3BUBAIOIErOCs 3apojbliiia  (3MOpHOHA/bHAS WHAYKLIS).
3aKnazka IUlaHa CTPOEHHS JKMBOTHOTO KakK pe3yJjibTaT HepapXU4yeCcKux
B3aMMO/IENCTBUI TeHOB. BiusiHne Ha 3MOpHOHaNbHOE pa3BUTHE pa3/IMUHBIX
(haKTOPOB OKPYKarollleu Cpe/ibl.

Poct u pa3Butve >XUBOTHBIX. [locTamOpuoHanbHbIN Tiepuof. I[IpsMoe u
HemipsiMoe pa3BuThe. Pa3Buthe ¢ MeTtamMop(do3oM y 06eCrio3BOHOUHBIX WU
M03BOHOUHBIX J>KMBOTHBIX. buosiornueckoe 3HaueHWe TIPSIMOIO M HENPSIMOTO



pa3sBUTUS, UX pacCIpoCTpaHeHue B Tpupofe. TUmbl pocTa >XUBOTHBIX. DaKTOPHI
peryJisiliiy pPoCTa XXKUBOTHBIX U yesioBeKa. CTaguu MoCTIMOPHOHATBEHOTO Pa3BUTHUS
y )KUBOTHBIX U uesioBeKa. [leprosbl oHTOreHe3a yenoBeka. CTapeHre U CMepTh Kak
OrosioruuecKye mpoLecchl.

Pa3mHO)XeHHMe U pa3BuTHe pacTeHuil. ['ametodutr u cnopodut. Meiio3 B
JKU3HeHHOM 1MKie pacTeHuil. OO6pa3oBaHuWe CIIOp B Tpoijecce Meio3a.
['ametoreHes y pacteHui. OMIOAOTBOPEHHE U  pasBUTHE PaCTUTEIbHBIX
opraHusMoB. [IBoliHOe OTIO/OTBOPeHHe Y IIBETKOBLIX pacTeHuil. Obpa3oBaHue U
pa3sBUTUE CeMEHHU.

MexaHW3MbI perysiliud OHTOTeHe3a y PaCTeHUH U JKUBOTHBIX.

JeMoHCcTpanuun

IToptpetsl: C. I'. HaBamums, X. IlnemaH.

Tabmibl 1 cxembl: «BereratnBHOe pa3MHOXKeHHe», «Turbl 6Gecrionoro
pa3sMHOXKeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXeHHe D3BIJIeHbI»,
«Pa3MHOXeHMe TUApbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIeTKU U crepmaTo3ou/a», «OCHOBHbIE CTaJiuM OHTOreHe3a», «[Ipsimoe u
HernpsiMoe pa3BuTHe», «Pa3BuThe MalcKoro yka», «Pa3BUTHe capaHum»,
«Pa3BuTHe JSTYLIKW», «/IBOMHOE OIJIOAOTBOPEHHE Y I[BETKOBBIX paCTeHUN»,
«CTpoeHMe CeMsiH OJHOZOJ/IbHBIX U BY/OJbHBIX pacTeHUi», «KU3HeHHbIU 1[UKII
MODPCKOM  KamycCTbl», «KW3HEHHBIM LWMKA MXa», <« KW3HEHHBIM LMK
MaropoTHUKA», «’KM3HEHHBIN LUK/ COCHBD».

ObopyaoBaHUe: CBETOBOM MHMKPOCKOI, MHKpPOIIpernapaThl SIMLIEK/IeTOK U
CIiepMaTO30M/10B, MOZe/b «LIUK/T pa3BUTHS JISTYLLKWA».

JIaGopaTopHas pa6ora «lI3yueHure CTpPOeHHs TIOJIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IIpakTuueckas pabora «BbisiBlieHWe TIPU3HAKOB CXOZCTBA 3apO/bIllieid
TO3BOHOYHBIX YKUBOTHBIX».

JlaGopaTropHasa pa6ora «CTpoeHre OpPraHOB pa3MHOKEHUs BBICIIMX
pacTeHUu».

Tema 11. I'eHeTuKa — Hayka 0 HAC/JeJCTBEHHOCTH U H3MEHYUBOCTH
OpPraHu3MoB

Wctopusi cTaHOB/IeHUST W Pa3BUTUs TeHETUKU KakK Hayku. Pabotei T
Menpesns, I'. ne ®@pusa, T. Moprada. Posib oTeueCcTBeHHBIX YUEHBIX B Pa3sBUTUU
reHeTukd. Pabotel H. K. Konbijora, H. 1. BaBunora, A. H. benosepckoro, I'. [I.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-PecoBckoro.

OcHOBHbIe TeHeTUYeCKue IMOHATUS U CUMBOJIbL. ['OMO/IOTMYHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, a/JlbTePHATUBHbIE TPU3HAKW, AOMWHAHTHbIA W DPeL|eCCHUBHBIU
TIpU3HAK, TOMO3UT0Ta, TeTepO3nUroTa, YUCTast JTUHUS, THOPU/bI, TeHOTHII, (PeHOTHII.



OCHOBHBIE ~ MeTOJbl ~ TeHeTUKH: TUOPUJOIOTUUECKHUM,  LIUTOJIOTUUeCKUH,
MOJIEKYJIIPHO-T€HeTUYeCKUH.

JleMoHCcTpanuun

IToprpetsr: I'. Mengens, I'. ge ®pus, T. Moprax, H. K. Konsros, H. U.
Basunos, A. H. benosepckui, I'. /1. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuil.

Tabsuibl U cxeMbl: «MeTo/ibl TeHeTUKW», «CXeMbl CKPeLl[UBaHUsI».

JlaGopaTtopnas pabora «/Ipo3oduna Kak OOBEKT TeHeTUYeCKUX

HCCeJOBaHUM.
Tema 12. 3aK0HOMEpPHOCTH HaC/Ie/JCTBEHHOCTH
MoHorubpuHoe ckpelvBaHve. [lepBblii 3akoH MeHzenss — 3akoH

elnHOOOpa3usi TMOPU/OB MepBoro rnokoseHus. [IpaBuio qomMuHUpoBaHus. BTopoit
3aKOH MeHzieniss — 3aKOH pacliellyieHds IpY3HaKoB. LIUTO/I0rHueckrie OCHOBBI
MOHOTHOPUHOTO CKpellMBaHus. ['uroTe3a uucToThl ramer.

AHanusupyroniee ckperyBanue. [IpoMeXyTOUuHbIA XapakTep Hac/jae[0BaHUS.
Pacuerniienye npu3HakoB IIPpY HEIIOJIHOM JJOMUHUPOBAHUU.

OurnbpugHoe ckpeiyBanue. Tpetuii 3aKkoH MeHzie/isi — 3aKOH He3aBUCUMOT0
Hac/leJOBaHWs  IIPU3HAKOB. Llutonornyecke  OCHOBbI  JAWTMOPUHOTO
CKpelluBaHusl.

CuerieHHOe Hac/efoBaHue Tpu3HaKoB. Paborel T. MopraHa. CuerisieHHOe
Hac/e0BaHWe TIeHOB, HapylleHWe CLeIUIeHUs MexAy reHamMud. XpOMOCOMHas
Teopus Hac/eCTBeHHOCTH.

['eHeTHKa nosa. XpOMOCOMHBIM MeXaHWU3M OIpeziesieHds 1osia. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM Mo/. 'eHeThueckas
CTPYKTYypa I10JIOBbIX XpoMOCOM. HacezoBaHye Ipy3HAKOB, CLIEIJIEHHBIX C [10JI0M.

I"'eHOTUII KaK LjesI0CTHas cucTeMa. I1eroTponus — MHOXKeCTBEHHOe [1eliCTBHe
reHa. MHOXeCTBeHHbIM aienusM. B3auMozieiicTBUe Heasule/bHbIX T'€HOB.
KowmmiemenTapHoCTh. Onucrtas. [lonumepus.

['eHeTHUeCKUU KOHTPOJIb PAa3sBUTHUS paCTeHUM, >XUBOTHBIX U YeJIOBeKa, a
Takke (PU3NO0JIOTUYECKUX IIpPOLIeCCOB, MOBeJeHWsS W KOTHUTHBHBIX (DYHKLMU.
['eHeTHMUeCcKre MexXaHU3Mbl CUMOMOreHe3a, MeXaHU3Mbl B3aUMOJ€NCTBUST «X035IMH
— TapasuT» U «XO03IMH — MHUKpoOuWom». ['eHeTHMUecKWe acTieKTbl KOHTPOJS U
V3MEeHeHUs Hac/le[iICTBeHHOM MH(GOpMaL[MU B [IOKOJIEHUAX K/I€TOK U OPraHU3MOB.

JeMoHCTpanuu

[Toptpetsl: I'. Menpens, T. Mopras.

Tabmuiiel U cxeMmbl: «IlepBblii ¥ BTOPOM 3aKOHBI MeHfens», «TpeTuii 3aKoH
MeHnpens», «AHanusupyromjee CKpelLlvBaHUe», «HerosiHoe [JOMUHUDPOBaHUE»,
«CueryieHHOe Hac/ieJoBaHUe IIPU3HAKOB Yy Jpo30uibl», «['eHeTHKa IoJa»,



«Kapuotun uenoBeka», «Kapuotun gpo3odusibl», «KapuOTHIT — IITHLIBI»,
«MHOXXeCTBeHHbIN a/ienu3M», «B3aumMoelicTBre reHOB.

OO6opyioBaHue: Mofe/b /I JIeMOHCTpAl[iMd 3aKOHOB efuHOO0Opa3us
ruOpUIoB TIepPBOTO TIOKOJIEHWUSI W paCIeTuIeHds] TIPU3HAKOB, MOJeNb [IIs
JIeMOHCTpallMM 3aKOHAa He3aBUCUMOTO HaC/Ie[JOBaHUSI TIPU3HAKOB, MOJeJb [JIs
JIeMOHCTpaL CLEIVIEHHOTO Hac/ieJOBaHUsI TPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «/lpo3oduar».

IlpakTHyeckasa pabora «V3yueHWe pe3y/JbTaTOB MOHOTHOPHIHOTO
CKpell[BaHUs y APO30(UIbI».

IIpakTnueckasas  paGora  «lV3yueHuWe  pe3y/lbTaTOB  JUTHOPHIHOTO
CKpeLUBaHus y 1p030(UIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3auMogielicTBMe TeHOTUNAa W Cpefbl TpU (POPMUPOBaHUM (PeHOTUIIA.
V3MeHYMBOCTb MPU3HAKOB. KaueCTBeHHble U KOJIMYECTBEHHbIE TPU3HAKU. Byl
M3MEeHUYMBOCTU: HeHac/e[iICTBeHHasi U Hac/ie/iICTBeHHasl.

MopudukalioHHass UW3MeHUMBOCTb. Ponb  cpeabl B (hOpMUPOBAHUU
MOAU(PUKALIMOHHOM HM3MeHUYMBOCTU. HopMa peakijuu rpu3Haka. BapualldoHHbIM
psg u BapuauMoHHasi KpuBasi (B. MoranHceH). CpolicTBa MoaubUKal[MOHHON
V3MEHUYMBOCTH.

['eHOTUNIMYECKAsi U3MEHUMBOCTb. CBOMCTBA F€HOTUITMYECKOU W3MEHUYMBOCTU.
Bu/ibl TeHOTUTNMUECKON N3MeHUMBOCTH: KOMOMHATHBHAsA, MyTallIOHHAs.

KomM0nHaTHBHasg W3MEHUMBOCTh. Meii03 ¥ TIOJIOBOM IIpOIjecC — OCHOBA
KOMOWHATHMBHON W3MeHUMBOCTH. Polb KOMOMHATUBHOW U3MEHUMBOCTH B CO3/IaHUU
reHeTHYeCKOro pa3HooOpasus B Ipe/iesiax OJHOT0 BU/Ia.

MyTaloHHasgs W3MEeHYMBOCTb. BHJbl MyTaluii: TeHHble, XPOMOCOMHBIE,
reHOMHble. CriOHTaHHble W MHAYLMPDOBaHHble MyTaluud. SliepHble U
LUTOI/Ia3MaTHYeckue MyTalud. ComMaTHueCcKue W T0J0Bble MyTalud. [IpvunHbI
BO3HUMKHOBEHUsI MyTalui. MyTareHbl W WX B/IWSHUE HA OPraHU3MBbL.
3aKOHOMEPHOCTH MYTALMOHHOTO mMpoLecca. 3aKOH T'OMOJIOTUUECKHUX PSOB B
HacneacTtBeHHOM u3MeHurBOCTH (H.M. BaBunoB). BHesiiepHass M3MeHUMBOCTH U
HacJieJICTBeHHOCTh.

DJnueeHemuka U 3NU2EHOMUKd, pO/b 3NuU2eHemuyeckux ¢akmopos 8
HAac1e008aHuUU U U3MeHYU8oCmu (heHomunuueckux NpU3HaKos8 y Op2aHu3Mos.

JeMoHCTpanuu

[Toptpets!: I'. e ®pus, B. NoranHcen, H. 1. BaBusos.

Tabmuiel ¥ cxeMbl: «Bugbl u3MeHUMBOCTH», «MoauduKaloHHas
U3MEHUHMBOCTbY, «KombuHaTUBHAsA U3MEHUYHBOCTbY, «Metio3»,
«OrmtomoTBOpeHue», «I'eHeTHUeCKHe 3a00/1eBaHUs UeloBeKa», « BUabl MyTaimii».



Ob6opynoBaHue: KuBble W repbapHbie 3K3eMILISIPbl KOMHATHBIX DPAaCTeHUH,
pUCYHKHU (poTorpadun) )KMBOTHBIX C Pa3/IMUHbIMU BUJaMH MU3MEHUHUBOCTH.

JIaboparopHasi pabora «UccnenoBanue 3aKOHOMEPHOCTeM
MOAV(MUKALIMOHHOW ~U3MEHUMBOCTH. [locTpoeHue BapWallMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

IIpakTnueckasas pab6ora «MyTaiuu y #Apo3oduwisl (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eneTuka yesi0BeKa

Kapuotun uenoBeka. MexxayHapoAHasi MporpaMma HCC/IeJOBaHUSI TeHOMa
yesioBeKa. MeToabpl  M3yuyeHUsT TeHeTMKU  4YesioBeKa: TIeHeajlorhyecKui,
6/IM3HE1[0BLIH, LIUTOreHeTHYe CKUH, MOMYJ/ISILUOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HEeTUYeCKUU. CoBpeMeHHoOe onpezeseHye TeHOTHIIA:
TOJTHOTEHOMHOEe CEeKBEeHUMPOBaHWEe, FeHOTUITMPOBAaHWE, B TOM UHUCJ/e C MOMOLIbIO
[TL[P-ananmm3a. HacimeacTBeHHbIe 3a00/1eBaHMs UesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
Oosne3Hn uyesioBeKa. bBosie3HW C Hac/Ae[ACTBEHHOU IpeApacrioio’KeHHOCTBIO.
3HaueHWe MeULIMHCKOW F'eHeTUKH B TpeJoTBpallleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHuil uesioBeKa. MeaUKO-TeHeTHUeckoe KOHCY/IbTHpOBaHHe. CTBO/IOBbIE
K/ieTKU. [IoHSITHe «reHeTHUeCcKoro rpysa». JTHUYeCcKHe acreKThl WCC/ie/loBaHuM B
06/1aCcTH peJJakTUPOBaHWs 'eHOMa M CTBOJIOBBIX KJ/IETOK.

['eHeTyeckre (hakTOpPbl TIOBBIIIEHHOM YYBCTBUTE/JBHOCTA Uei0OBeKa K
(Gur3nUecKoMy U XMMUUECKOMY 3arpsi3HeHHI0 OKpY»Karollleil cpefibl. ['eHeTHuecKas
Tpe/ipacrioyioKeHHOCTh Ueji0BeKa K MaTOo/IOTHUSIM.

JleMoHCcTpanuu

Tabsuiel ¥ cxembl: «KapuoTtun uenoBeka», «MeTObl U3yUeHUs] TeHEeTHKU
ye/ioBeKa», «I'eHeTHUeckue 3ab0/ieBaHUS UeIOBEKa».

IIpakTnueckas pabora «CocTaBieHre ¥ aHa/IM3 POIOCIOBHOM».

Tema 15. Cestekjusi OpraHnu3mMoB

JoMecTukalss M CejieKUUsl. 3apoXKAeHue CeleKLMM W [JOMeCTHKaLUU.
Yuenve H. W. BaBunmoBa o IleHTpax TMpPOMCXOXAEeHUs W MHOrooOpasus
KYJIbTYDHBIX pacTeHuM. Ponb cejlekijuy B CO3[JaHWUM COPTOB PAaCTEHUH U TIOPOJ,
KUBOTHBIX. CopT, T1opoAa, wITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B
HacleqCTBeHHOM wu3MeHuMBocTM H. W. BaBwioBa, ero 3HaueHue [/
CeJIeKIIMOHHOM PaboThI.

MeToabl CeneKIMOHHOM paboThl. KCKyccTBeHHBI OTOOp: MAacCOBBIA H
VIH/TUBUTY Q/IbHBIU. Otanbl ~ KOMOWHAI[MOHHOM  CeJeKIIUU. WcneiTanue
Tpor3BoAuTe/ el Mo TOTOMCTBY. OTOOp 10 TE€HOTUITy C TIOMOII[bIO OLIEHKH
deHOTHIIa TTOTOMCTBA U OTOOP 110 TeHOTHUITYy C TTOMOIIBI0 aHamm3a JHK.

NcKycCTBeHHbINE ~ MyTareHe3 KakK  MeTOJ|  CeJIeKLIMOHHOW  paboThl.
Pa/iualiMOHHBIA ¥ XMMUYECKUM MyTareHe3 Kak UCTOUHUK MyTallui y KyJbTYPHbIX



¢opm opranusmoB. Vcro/sib30BaHME TE€HOMHOTO pe/laKTUPOBAaHUS U MeTO/OB
pekomMOuHaHTHBIX JTHK 715 1Toyue st ICXOJHOTO MaTepHasia JJisl CeJIeKI|H.

[Tonyyenue TIOJTUTIJION/IOB. BuyTpuBugoBas rubpuu3anys.
BAu3KopoACTBeHHOe  CKpell[iBaHWe, UMM  WHOpuguHT.  HepopcTBeHHOe
CKpellliBaHWe, WIM ayTopuauHr. ['eTepo3uc ¥ ero TpUUWHBL Vcronb3oBaHUe
rerepo3uca B cesekimu. OtjanéHHas rubpugusauus. [IpeopgosieHve Gecriiofust
Me>XXBUIOBbIX TMOPUI0B. JlOCTU)KeHHs celeKLIUU paCTeHU 1 XKUBOTHBIX. «3e/1€Has
pesooyusi».

CoxpaHeHre M U3ydyeHue reHeTUUeCKHUX PeCypCOB Ky/JIbTYPHBIX PaCTeHUU U
WX AKX pojuyed A8 CO3[aHUS  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3SMCTBEHHBIX ~ Ky/AbTyp. M3yueHue, coxpaHeHue u ynpdaeaeHue
2eHeMUuYeCKUMU pecypcamu Ce/lbCKOXO0351UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 yesix y/AyuleHusl Cyuecmeyrowux U co30aHusi HO8blX NOPOO, AUHUL U KPOCCO8, 8
MoM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHUll,
nepeoosbix udell U nepcneKmMuHbIX MexHoA02Ull.

JeMoHcTpanumn

[Toptperer: H. W. BaBunos, V. B. MuuypuHn, I'. [I. Kapreuenko, II. II.
JlykbsaneHko, b. JI. Acraypos, H. bopnoyr, /1. K. besnses.

Tabsuiibl U cxembl: «LleHTpBbI MPOMCXOXKAEHUSI 1 MHOT000pa3us Ky/IbTypPHbIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSAZIOB B HAC/IeICTBEHHOW WM3MEHUYMBOCTUY,
«MeToppl cenekiun», «OTaanéHHas Tudpuan3ais», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHue COPTOB KyJ/IbTYPHBIX PacTeHUI U TIOPO/
JIOMAIITHUX XKUBOTHBIX».

JIabopaTopHasi paboTa «/3yueHrie MeTO/IOB Ce/IeKIIUMA PACTEHU».

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIe METOJAbl W [OCTHW)KEHHS] CeJIeKLUM pacTeHun u
JKAUBOTHBIX (Ha CeJIEKLIMOHHYHO CTaHLMIO, IIJIEMEHHYO (hepmy,
COPTOUCITBITaTeIbHBIA yUaCTOK, B TeIIMUHOE XO35HCTBO, B J1labOpaTOPHIO
arpOyHUBEPCUTETA WU HAYUHOTO LIEHTPA)».

Tema 16. BUOTexXHO/I0TUSl U CHHTeTHYeCKas 0uos1orus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — KIeTOUHble W TKaHEBbIe
KYJIbTYDBI, MUKPOOPTraHU3MBbl, Ux XapaKTepUCTHKaA. TpaguLoHHas
buoTexHo/OTHA:  xyie0oreueHre, TIO/lydeHHe KHUCIOMOJIOYHBIX — ITPOJYKTOB,
BUHOZeMe. Mukpobuosiornueckuii  cuHTe3. OOBEKTbl MHKPOOMOIOTHUYECKHUX
TexHoJioruii. ITpou3BoACTBO GenKa, aMUHOKHC/IOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM U UHCTPYMEHTOB 1je/ieHarpaB/eHHOr0 U3MeHeHUsl U
KOHCTPYHMPOBaHWS FT€HOMOB C L[e/IbI0 MOTyUYeHUs] OPraHU3MOB U UX KOMITOHEHTOB,
CoJieprKallux He BCTpeyarolluecs B IpUpo/ie OMOCHHTeTUUeCKUe TTyTH.



KnerouHast unxeHepusi. MeTofbl KyJIbTYpbl KJIETOK M TKaHeW pacTeHWM U
*UBOTHbIX. Kpuobanku. Comartuueckas rubpuauzalusi W COMaTUUeCKUM
smbpuoreHe3. Vcronb3oBaHWe TalvIOWOB B CejieKIUM pacTeHuil. IloayueHue
MOHOK/IOHA/IbHbIX aHmumes. Fcnonb308aHue MOHOK/IOHA/IbHBIX U NOAUKAOHA/AbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIO/IOTBOpeHUe. PeKOHCTpyKLus
SULEKJIETOK Y KJIOHMPOBaHWe >XMBOTHBIX. MeTo/ | TpaHCIIaHTalUWU Si/jep KJIeTOK.
TexHono2uu 0300po8/eHus, Ky/Ibmueupo8aHus U  MUKDPOK/IOHA/IbHOR2O
DA3MHOMCEHUS! Ce/IbCKOXO0351LUCMBEHHbIX Ky/Abmyp.

XpoMOCOMHasi ¥ TeHHasi WHXeHepus. VICKyCCTBeHHBIM CHHTe3 TeHa U
KOHCTpyupoBaHue pekoMOuHaHTHBIX [THK. Co30aHue mpaHc2eHHbIX Op2aHU3MOS.
HJocTmkeHWssT U NEpPCHeKTUBbI  XPOMOCOMHOM M TeHHOM  WH)KeHEepHH.
OKoiornueckye 1 3THUecKre npob/ieMbl TeHHON WH)KEHePHH.

MeaunuHCKHe O0HMOoTexHOMOruH. IloctreHomHast 1judpoBast MeguiHa. [TLP-
JUarHOCTUKa. MeTabO/OMHBIM aHaau3, TeHOLIeHTPUUeCKUM aHaau3 TpoTeoMa
yesi0OBeKa /[Jid OL[EHKA COCTOSIHUSI ero 3740pOoBbsi. VICrosb30BaHWe CTBOJIOBBIX
K/JeToK. TapreTtHass Teparmus paka. 3D-OuouwmkeHepuss [yt pa3paboTKu
(dbyHAaMeHTa/lIbHbIX OCHOB MEAMIIMHCKUX TeXHOJIOTUM, CO3/IaHUSI KOMILIEKCHBIX
TKaHell coueTaHWeM TeXHOJIOTHM TPEXMepHOro OWOTNpPUHTHHTA U cKaddosarHra
JI71s1 pellieHus1 3a/iau MepCoHa/IM3UPOBaHHOM MeJULIVHBI.

Co3faHre BEKTOPHBIX BakKIMH C Iieyibl0 obecriedeHuss KOMOWHHAPOBAHHOM
3aiuThl 0T Bo30Oyauteneii OPBU, ycraHOB/eHHe MOJIEKY/ISPHBIX MeXaHH3MOB
dbynkumonvpoanusi PHK-cogepskaiix BHPYCOB, BBI3BIBAIOIIUX OCO0O0 OIAcCHBIE
3a00/1eBaHUS Ue/I0BeKa U )KUBOTHBIX.

JeMoHcTpanumn

Tabsuiel U cxembl: «Vcnonb30BaHHE MHUKPOOPTaHWU3MOB B TTPOMBIIII/IEHHOM
MPOM3BO/CTBe», «KileTouHas uHKeHepus», «['eHHass UHKeHepus».

JIaboparopHasi pabora «/3yueHre 00beKTOB OMOTEXHOIOT U .

IIpakTHyeckas padora «IlosyueHre MOTOUYHOKHC/IBIX TIPOAYKTOBY.

IKcKypcusi «bBHOTeXHO/MIOrUs — BaKHeHWIlas NpPOWU3BOJUTEbHAs Cuja
COBpPeMeHHOCTH (Ha OMOTeXHOJ/IOTUUeCKOe TIPOU3BOICTBO)».

11 K/TACC

Tema 1. 3apokaeHre U pa3BUTHE 3BO/IIOIUOHHBIX TMpeACTaB/IeHHMU B
Ouostorun

OBomoLoHHas Teopus Y. [lapBuHa. IIpeAriocbuiKd BO3HUKHOBEHUS
JapBuHMU3Ma. JKU3Hb U HayuHas JesTebHOCTh Y. [lapBrHa.

[BKylye crsbl 3BoMOLMA BUAOB 10 Y. JlapBuHY (BbICOKast UHTEHCUBHOCTD
pPa3MHOKEHUSI OpraHW3MOB, Hac/e/CTBeHHasi W3MeHUHWBOCTh, Oopbba 3a
CyllleCTBOBaHMe, eCTeCTBeHHbIN U NCKYCCTBEHHBIN 0TOOD).



Odopmiienre cuHTeThueckol Teopuu 3Bostoumu (CT3). HeiTpanbHas
Teopusi 3BomoIMKU. CoBpeMeHHass JBOJIIOLMOHHAsE Ouosnorus. 3HaueHHe
5BOJIFOLIMOHHOM TEOPUHU B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHbI MUPA.

JeMoHcTpanumn

[Toptpetsl: Apuctotens, K. Jluauen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krowe, Y. [lapBuH, C. C. UetBepukos, . U. [lImaneraysen, k. Xonagens, . K.
benses.

Tabmupl u cxembl: «Cucrema >kuBoi mipupogsl (o K. JIuHHe0)»,
«JlectHulla >kuBBIX cyilectB (ro Jlamapky)», «MexaHusMm (HoOpMUpPOBaHUS
TIPUCTIOCOO/IEHN Y pacTeHW W >KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapiipyTa mnyteiiectBust Y. [lapeuHa», «Haxoaku Y. [lapBuHa», «®@opMbl 60pbOBI
3a CyllecTBoBaHHe», «Ilopofel rosybeii», «MHOroobpasue Ky/JIbTypHbIX (opm
KarycTbl», «[1opofibl JOMAIIHUX >KUBOTHBIX», «CxeMa 06pa30BaHMsI HOBBIX BUIOB
(mo Y. [apBuHy)», «CXema COOTHOIIEHHS [JBWXKYIIAX CHUJ 3BOJIIOL[UN»,
«OCHOBHBIE T0JIOKEHUS] CHHTETUYECKOU TEOPUM SBOJTIOLIN».

Tema 2. MUKPO03BO/IIOLMSA U eé pe3y/IbTaThl

[Tonynsuus Kak 37eMeHTapHas eAuHuLa 3Bo/oLuA. COBpeMeHHbIe METO/bI
OLIEHKM TeHeTHYeCcKoro pa3Hoobpasvs W CTPYKTypbl TOMy/siuil. V3MeHeHUe
reHopoHJa TMOMY/SIUUM KakK 3/IeMEHTapHOe 3BO/IOLMOHHOE sIBJieHHWe. 3aKOH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batin6epra.

OnemeHTapHble (aKTOpbl (ABWKYILME CU/bl) SBOJIOLMMU. MyTal[MOHHbBIN
npoijecc. KombOuHaTtvBHasg u3MeHUYMBOCTh. [Ipelid TeHOB — c/IydaiiHble
HeHarpaB/ieHHble M3MEHEeHMsl YacTOoT asuiejied B nonyjsauuax.  O¢dekT
ocHoBarenst. J¢gekm OymbLIOuHO20 20pabiluka. CHUdCeHUe 2eHemuuecKozo
pasHoobpasus: npuuuHbl U caedcmeus. IlposieaeHue acpcpekma Opetipa 2eHo8 8
bonbwiux U Manblx nonyaayusix. Mwrpauud.  M30sAUMA  TIOMYJISILAIA:
reorpaduyeckas (IpocTpaHCTBeHHas1), brooruueckast (penpoyKTHUBHas).

EcrecTBeHHbI 0TOOp — HampaB/swoomui (akrop sBomoruu. Popmbl
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOWIM3UPYIOIUM,  Pa3pbIBaIOIIHi
(mu3pynTuBHBIN). [losoBoi oTOOp. BO3HWKHOBEHME W JBOJIIOLMS COLHMATIBHOTO
MOBe/IeHUs )KUBOTHBIX.

[Tpucnocob/eHHOCTh  OPraHM3MOB  KakK — pe3yjbTaT  MHUKPOIBOJIIOLIUH.
Bo3HUKHOBeHHe  TIpUCIIOCOO/ieHWdt y  opraHu3moB.  ApoMopdo3bl |
yuavoazanTauyy. [IpumMepsl Mpucrocob/ieHnii y opraHM3MoB: Mopdosioruueckue,
dbusronoruueckie,  Ouoxumuueckue,  1moBejeHUYeckue.  OTHOCUTENLHOCTb
NpUCIocob/1eHHOCTH OPTaHU3MOB.

Buja, ero kpurepuM W CTPYKTypa. Bupoobpa3oBaHue Kak pe3yJbTaT
MUKpO3BO/MIOIMK. V3omsiimst — KiaoueBouM (akTop BujooOpa3oBanus. [yt u
CTIOCOOBI BU1000pa30oBaHys: ajuioraTpruyeckKoe (reorpacduueckoe),



cuMraTpuyeckoe  (9KOJIOTHUECKOe),  «MTHOBEHHOe»  (IIOJIMILION/U3alius,
rubpuausanys). JuTeIbHOCTb 3BOTIOIIMOHHBIX TIPOIECCOB.

MexaHn3Mbl (POPMHUPOBaHUST OMOIOTUYECKOTO Pa3HOOOpa3usl.

Posmb  9BOMIOIIMOHHON  Ouosiorid B pa3paboTKe Hay4yHbIX METO/[OB
coxpaHeHHs1 6ropa3Hoo0Opa3vss. MUKPO3BOMIOIMS U KOIBOJIIOLIUS T1apa3uTOB U WX
X03sieB. MexaHu3Mbl (POPMHUPOBaHHUS YCTOMYMBOCTHA K aHTUOMOTHUKAM U CIIOCOOBI
60pBObI C Hel.

JeMoHcTpanumn

[Toptpetsi: C. C. YeTBepukos, 3. Mawp.

Tabnuipl U cxeMbl: «MyTal[MOHHAsE W3MEHUMBOCTh», «[lomyssiiuoHHas
CTPYKTypa Bufia», «Cxema rposiB/ieHus1 3aKkoHa Xapau—Baiin6epra», «IBuxyiiue
CUJIbl 3BOJTIOLIUN», «JKOJIOTUUeCKass M30/SLus MOMyJIsILUKA CeBaHCKOM (hopesin»,
«[eorpadvueckasi W30MSLUS  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHULIBI
JaypcKoi», «Ilomy/isALroHHbIe BOJIHBI UNCIEHHOCTH XUIITHUKOB U KepTB», «CxeMa
JNENCTBUSL eCTeCTBeHHOro otrbopa», «®PopMbl OOpPHOBI 3a CyIeCTBOBAHHEY,
«/IHpycTpuanbHbl MenaHu3M», «KuBble HCKoTaemMbie», «I10KpoBUTeIbCTBEHHAS
OKpacka YKUBOTHBIX», «[Tpeayripexkaaroijas OKpacka JKUBOTHBIX»,
«®u3noNoruuecKre azanrtanun», «IIpucrnocob/IeHHOCTh OpraHu3MOB M eé
OTHOCUTE/IbHOCTb», «KpuTepuu Buaa», «BHAbI-ABOMHUKNW», «CTPYKTypa BH/a B
npupoge», «Crocobel BUA000pa3oBaHus», «I'eorpaduueckoe BHA000pa30OBaHue
TPEX BUJOB JIaHJBIIIEH», «3IKOIOrMUeCcKoe BHUA000pa3oBaHHe BUJIOB CHHUI,
«[Tonumnone! pacTeHuii», «KamyCcTHO-pejeuHbIid THOPH.

O6opyioBaHue: repbapuy pacTeHHM, KOJIIEKI[MY HAaCeKOMBbIX, Uyydesia ITUlLL U
3Bepeil C TMpUMepamMM pa3IMuUHBIX TPUCTOCOOIeHUH, dydesa MTHL U 3Bepei
pasHbIX BWJIOB, Trepbapuyd pacTeHWH ONMM3KUX BUJOB, 00pPA30BaBIINXCS
Pa3IMYHBIMU CITIOCOOAMMU.

JlaboparopHasi pabora «BbisiBieHHe HW3MEHUMBOCTA y 0C00eill OfHOro
BUZIA».

JlaboparopHast pabora  «IIpucriocob/seHrdss  OpPraHM3MOB U UX
OTHOCHTeJTbHas 11e/1eC000pa3HOCTh.

JlaGopaTopHassi pab6ora «CpaBHeHHWe BHJOB 10 MOP(HOIOTUUECKOMY
KPUTEPHIO».

Tema 3. MaKpo3Bo/IIOLMA U €€ pe3y/ibTaTbl

Metoapl u3yueHMs] MaKpO3BOMIOIMM. [lajieOHTONOTMUeCKWe  MeTOAbl
u3yueHus HBoJtOLMM. [lepexosHble ¢GopMbl U (PUIOT€HETUUYECKHE — PsiJIbI
OpraHU3MOB.

Buoreorpaduyeckre mMeToAbl u3yueHHs 3Bositolvd. CpaBHeHue (Jiopel U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obsactu 3emmn. Buabl-
SH/IEMUKH U PETUKTHI.



OMOpH0/IOTUYECKHe M CPAaBHUTETbHO-MOPGO/IOTHYECKHEe MEeTO/bl W3yUeHUs
9BOJIIOLMU. ['eHeTHUecKUe MexXaHW3Mbl 3BOJIIOLMA OHTOreHe3a U II0SIBJIeHUs
SBO/IFOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE U aQHAJIOTUYHbIE  OpraHbl.
PyauMeHTapHble  opraHbl M araBu3Mbl.  MoJieKy/IipHO-TeHeThuYecKue,
OvoxumMuueckMe M~ MaTeMaTUueckKhe  MeTOAbl  M3yueHWs  SBOJIIOLIUU.
['omosiornunble reHbl. COBpeMeHHble METO/bl MOCTPOEHUsT (PUIOreHeTUYeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaL|y Y 3BOJIFOLIUS TeHOMOB.

OO01e 3aKOHOMEPHOCTHU (TIpaBu/ia) 3BOJOLUU. [IpuHyun cmeHbl yHKYul.
HeobpaTtuMoCTh 3BO/IOLIMA. AfANTHBHAsI pajyaiys. HepaBHOMEpPHOCTb TEMIIOB
SBOJIFOLIUU.

JeMoHcTpanumn

[Toptpetsi: K. M. B3p, A. O. KoBanesckuit, ®. Mrosmnep, 3. ['ekkesb.

Tabmuupl U cxeMbl: «PuUnoOreHeTUUECKU Psif, JOMIAfU», «APXeONTepUKC»,
«3Bepo3ybble  suwmepel»,  «Cterouedans»,  «PuHMOGUTB»,  «CeMeHHbIe
NaropoTHUKW», «buoreorpaguueckrie 30HbI 3emn», «[lpeii(p KOHTUHEHTOBY,
«PenmukThl», «HauasbHble cTaguyi SMOPUOHANBHOTO PAa3BUTHS TI03BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTUYHBIE WM aHaJOTMuYHble OpraHbl», «PyaUMeHThI»,
«ATaBU3Mbl», «XpPOMOCOMHbIe HabOpbl UYe/ioOBeKa U IMMIIaH3e», «['JlaBHbIe
HaTIpaBJIeHHUS IBOJTIOLUN», «OO0II[He 3aKOHOMEPHOCTH IBOJTIOLIAN.

Ob6opypoBaHue: KOJieKLuM, repbapvy, MY/SDKA HCKOMAaeMbIX OCTaTKOB
OpraHu3MOB, MYJ/ISDKU TOMOJIOTUYHBIX, aHA/IOTUYHBIX, PYAUMeHTapHbIX OPraHoB U
aTaBU3MOB, KOJIJIEKLJUM HACEKOMBIX.

Tema 4. IIpoucxoxxjeHue ¥ pasBUTHe )XU3HU Ha 3emJie

HayuHble TUrOTe3bl TPOUCXOXKIEHUs >KU3HKM Ha 3emsie. AbOuoreHes u
naHcriepmusi. [JoHayuHble Tpe/iCTaB/IeHUs O 3apOKJEHUU KU3HU (KpealjuoHU3M).
I'nnoresa MOCTOSAHHOIO0 CaM03apOXKeHUs )KU3HU U e€ orpoBepskeHue orbiTamu .
Penn, JI. Criasinaniiany, JI. Tlacrepa. ITpoucxoskaeHue )KU3HA U acTPOOHOJIOTHSI.

OcHoBHBIE STarlbl HeOpraHu4yecKou 9BOJIFOLIUU. IInaHerapHas
(reosiornueckasi) 9SBOJIIOLMS. XHWMHYECKass 3BOMIOLUA. AOHOTeHHbI CHHTE3
OpraHuyeckux BellecTB K3 HeopraHuueckux. Omeir C. Mwutepa u I'. HOpwu.
O6pa3oBanve TmoaMMepoB U3 MoHOMepoB. KoailepBatHasi rumore3a A. U.
OnapuHa, rUnoTe3a nepBU4HOro OynboHa k. XosnzeiiHa, reHeTUUeCKasi TUTIOTe3a
['. Ménnepa. Pubo3umbl (T. Uek) u rumnore3a «vupa PHK» Y. T'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TIPOTOK/IeTKH.

Vcropus 3emst ¥ MeToAbl eé wusydyeHus. VIckoraemble oOpraHuyveckue
octaTku. ['eoxpoHonorus u eé Merofbl. OTHOcHTe/NbHasT W abCOMOTHas
reoxpoHoJiorus. ['eoxpoHosioruyeckas LiKasa: S0Hbl, 3pbl, [IePUO/bI, STIOXHU.



HavanbHble 3Tanbl OpraHUYeCcKOW 3SBOMIOLMA. [losiBjieHWe M 3BOJIIOLUSA
TIepBbIX K/IETOK. DBOJIOLMS MeTabonu3Ma. BO3HUKHOBeHHe TIepBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIIEHKM KaK aHAJIOT MepBbiX Ha 3emsie COOOIIecTB.
Ctpomaronutsl. [IpokaproThl ¥ 3yKaprOoThI.

[TpoucxoxaeHre 3ykapyoT (cuMOuoreHes). SBOMIOIMOHHOE TIPOUCXOXK/[eHHUE
BUPYCOB. IIponcxoXpeHrne MHOTOK/IETOYHBIX OpraHW3MOB. BO3HMKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl 3BOJIOLMUA BbICIIMX pacTeHud. OCHOBHbIE apOMOpP(O3bI
pacteHui. Bbixom pacTteHnid Ha cymny. I[losiBlieHWe CHOPOBBIX pacTeHUUW U
3aBoeBaHre umu cymu. CemeHHble pacTeHus. [IponcxoXKaeHMe 1BeTKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 5BOJIIOLMUA KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bI
JKUBOTHBbIX. BeHjckas dayHa. KemOpuiickuii B3pbIB — TIOsIB/IEHHE COBPEMEHHBIX
TUIOB. [lepBble XOpAOBbIe )XUBOTHBIE. ’KH3Hb B BOZe. DBOJIOLMA MO3BOHOYHBIX.
[Tpoucxoxaenve ampubuii 1 pentwinid. [IpoucxokeHre MIEKONUTAIOUMX U
ntull. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 6eCrO3BOHOUHBIMUA U
T03BOHOUHBIMU )KUBOTHBIMU CYIIIN.

Pa3Butrie >Xu3HM Ha 3emsie MO 5paM MW IIepUOJAM: apxeu, MpPOTepO30u,
raseo3oii, Me3030H, KaiiHO30M. OOIas  xapakTepucTMKa KiuMara W
reoJIorMyecKux IporeccoB. llosiBieHWe M pacLBeT XapaKTepHbIX OpraHW3MOB.
Yrneo6pa3oBaHue: ero yC/IOBUS U BJ/IMsIHYE Ha ra30BbIM COCTaB aTMOCGhepHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTUUECKHE KPU3WChl Npouuioro. IIpuunHel u
C/1IeICTBUSI MAaCCOBBIX BbIMUMpaHMM. COBPEMEHHBIM SKOJIOTUUEeCKUM KPHU3UC, €ro
ocobenHoctH. [Tpobiema coxpaHeHust OMopa3HO0Opa3us Ha 3emiie.

CoBpeMeHHasi cMCTeMa OpraHW4yeckoro mupa. [IpuHLUIBI KaacCUpUKaLUU
oprann3MoB. OCHOBHbIe CUCTeMAaThUeCKre IPYIbl OPraHU3MOB.

JleMoHCcTpanuun

[Toptpetsr: ®@. Penu, JI. Criasannany, J1. Ilacrep, Y. 1. Meunukos, A. .
OmnapuH, k. XongewH, ['. Ménnep, C. Munnep, I'. FOpu.

Tabmuiipl 1 cxeMbl: «Cxema ombiTa @. Peau», «Cxema oribita JI. ITacTepa mo
W3yYEeHUI0 CamMo03aposKaeHus1 xu3Hu», «Cxema omnbita C. Mwuiepa, I'. FOpwu»,
«JTanbl ~ HEOPraHWYEeCKOW  SBOJIIOLUW»,  «['e0XpoHO/IOrMYecKass  IIKasa»,
«HauasibHbIe 3Tamnbl OpraHUYecKOM 3BOMOLMN», «Cxema o0pa3oBaHHs 3YKapHOT
nmyTéM cumbuoreHesa», «Cucrema >XUBOW TMpUpPOAb», «CTpoeHHe BUpyCa»,
«Apomopdo3bl  pacTeHun», «PUHUOQUTBI», «OJHOKIETOUHbIE BOAOPOC/IN»,
«MHOroknetouble BoOAOpoCAn», «Mxu», «IlamopoTHUKU», «l'0/10CEMEeHHbIe
pacteHus», «OpraHbl LBETKOBBIX pacTeHuN», «(CxemMa pa3BUTHSL >XUBOTHOTO
Mupa», «ApoMopdo3bl >KUBOTHBIX», «lIpocTeiine», «KuilleuHONIOIOCTHbBIEY,
«ITnockue yepBu», «YmeHucTOHOrMEY, «PBIOBI», «3eMHOBO/HbIE,



«IIpecmbikaroimecsi», «lItuubl», «Miekonuratowme», «Pa3BUTHe >XU3HU B
apXeucKou spe», «Pa3BUTHe KU3HU B MPOTEPO30UCKOU 3pe», «Pa3BuTHue XU3HU B
1asie030KMCKON 3pe», «Pa3BUTHeE )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHe )KU3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHast CUCTeMa OPraHuyeCcKoro MUpa».

Ob6opynoBaHue: repbapuy pacTeHWM pa3/UYHbIX OT/e/I0OB, KOJIJIEKI[UU
HaCeKOMbIX, BJlaXKHbIe TpernapaThbl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKLIUU
WITIOKOXKUX, CKeJleTbl T[103BOHOYHBIX JKUBOTHBIX, uydyesja TITHL] W 3Bepew,
KOJUTEKL]UM OKaMeHeJIOCTeM, TI0JIe3HbIX MWCKOIaeMbIX, MYJISDKM OpraHA4yecKux
OCTaTKOB OPraHU3MOB.

BupryanbHaa JjaboparopHasa paGora «MojeMpoBaHie  OIbITOB
Muninepa—HOpu o rM3yuyeHUt0 abMOreHHOTO CMHTe3a OPraHUYeCcKHUX COeJUHEHUN B
TepPBUYHOU aTMocdepe».

JlaboparopHasi pabora «V3yueHue M OIMCaHHe HCKOIAeMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTuueckas paGora «lV3yueHHe 0COOEHHOCTEM CTPOEHHUsI pacTeHHi
PasHbIX OTZAE/IOB».

IIpakTHueckas pabora «l/i3ydyeHre ocoOeHHOCTEl CTPOeHUs TO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaenue yejoBeKa — aHTPOIIOreHe3

Pa3zesnbl 1 3a1auM aHTPOIIOIOTMKU. MeTo/ bl aHTPOMOJIOTHH.

CraHoB/ieHMe TIpe/iCTaB/IeHUd O TPOMCXOXKJEHUM uesioBeKa. PemuruosHbie
B033peHUsi. CoBpeMeHHbIe Hay4YHble TEOPUU.

CX0/ICTBO yenoBeKa € KUBOTHbIMU. CHcTeMaTh4YecKoe T0JI0KEHUE YesloBeKa.
CBuzleTesibCTBA  CXOACTBA  Ye/iOBeKA C  JKABOTHBIMU:  CPaBHUTEJILHO-
Mop@oJioThuuecKue, sMOpuosIorndeckue, bu3nonoro-broxuMruyecKue,
noBeZieHUeckre. OT/IMUMs YesioBeKa OT >KUBOTHBIX. [IpsIMOXOKJeHHe U KOMIL/IEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0jIOBHOTO MO3ra YU BTOPOW CUTHA/IbHOU
CUCTEMBI.

[Bwxyiue cusbl (hakTophl) aHTpOTIOreHe3a: OMOOruUecKue, COUaIbHbIE.
CooTHollieHre 6UOIOTUUeCKUX U COIMA/IbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHOBHbIe CTafiuMd aHTporioreHe3a. PaHHUe uenoBeKooOpasHble 00e3bsHbI
(TIPOKOHCY/IbI) ¥ PaHHUE MOHTHABI — 00IIIMe TIPeJKU ueoBeKOoOpa3HbIX 00e3bsiH U
nmoJied. ABCTpaoONUTEKU — ABYHOTHE MpPeAKHy Jirofer. YeloBeK yMesbli, TepBbie
W3rOTOBJIEHUS OPYAUM TpyZa. YenoBek MPIMOXOASIIMKA U TePBbIM BbIXO/, JIIOAEH
3a npefenbl Adpuku. UYenoBek reifienibOeprckuii — 00U TIPe/IOK
HeaH/IepTa/IbCKOro YesIoBeKa M 4esjoBeKa pa3yMHOro. YesioBeK HeaHZepTaJlbCKUU
KaK BUJ JitOJled XOJ0JHOTO KjiuMarta. UesioBeK pa3yMHbIM COBPEMEHHOr0 THIIa,
JIEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMu AdQpUKU.
[TaneoreHeTrKa v raaeoreHOMUKaA.



OBOJTIOLUSI COBPEMEHHOT0 4YesioBeKa. EcTecTBeHHBIN OTOOD B TOMYJISAI[USAX
yesioBeKa. MyTallMOHHBIM mipoLecc U nonumopdusM. [lonyssiLroHHbBIE BOJIHBI,
Jpeud reHoB, murpauus U «3QQPeKT OCHOBaTess1» B IMOMYJSALUSIX COBPEMEHHOTO
yesioBeKa.

UenoBeyeckue pachkl. [loHdaTMe o pace. bosblive pachkl: eBporeovgHas
(eBpa3uiickasi),  aBCTpajo-HerpouziHasi  (3KBaTopuasbHasi), = MOHIOJIOW/HAs
(asmaTcko-amepuKaHcKasi). Bpems U myTu pacceneHusi yeyioBeKa IO TIAHETe.
EnvHCTBO  uesoBeyeckMx  pac. HayuHasg  HeCcOCTOSITe/IBHOCTb — pacu3ma.
[Tpucrioco6/1eHHOCTh UYesioBeKa K pa3HbIM YCJIOBUSM OKDY)KaroIlleid Cpebl.
BnusHue reorpaduueckoi cpeabl U Apeiidba TeHOB Ha MopdoJsiorTuro U
(bH3UOJIOTHIO UesioBeKa.

MeXaucIMryiiHapHble  MeToAbl B (u3uueckodd  (GMOOrHUecKoid)
AHTPOMOJIOTUM.  ODBOJIIOLIMOHHAS ~ @HTPOIOJIOTUS W Ta/Ie0aHTPOMOJIOTUST
yesI0BeYeCKUX TMOMyJsALui. brocoruanbHble UCCIefoBaHusl TPUPOJABI YeslOBeKa.
WccenoBaHue KO3BOJMIOLIMKA OMOIOTMUECKOT0 1 COLIMAIbHOTO B UesioBeKe.

JeMoHcTpanumn

[Toptpetsi: Y. HJapsun, JI. Jluku, A. 4. Porunckui, M. M. I"'epacumos.

Tabsuiipl U cxembl: «MeTo/Ibl aHTPOTI0/IOTHNY, «['0JIOBHOM MO3T uesioBeKa»,
«UYesnoBekooOpa3Hble 00e3bsiHbI», «CKejleT ue/ioBeKa W CKeJieT IIMMITaH3e»,
«PyIIMeHTBI U aTaBU3MbI», «/IBKYIIME CUJbI aHTPOMOreHe3a», «IBOJIIOLMOHHOE
JIpeBO  yejioBeKa», «ABcCTpajonuTek», «YenoBek ymenblii», «YenoBek
MPSAMOXOAAIIMN», «/IeHUCOBCKMI YenoBek» «HeaHzaepTanblbl», « KpoMaHbOHIIbI»,
«IIpenku yenoBeka», «ITarbl 3BOJIFOLIUU YeI0BeKa», «Pachkl yejoBeKka».

Ob6opyoBaHMe: MyJ/sDKM — OKaMeHesloCTel, TpeJMeTOB MaTepuaabHOU
Ky/IbTYpbl TIDEIKOB  uejioBeKa, penpoAykiuu (dortorpaduu) KapThUH C
MUGbOIOTUYECKUMH U OMOIeNCKUMHU  CIHO’KeTaMHU  TPOUCXOJKIEHUS] UesioBeKa,
(doTorpaduu HaxoJOK UCKOTMIaeMbIX OCTaTKOB Ue/I0BeKa, CKeJIeT UesioBeKa, MOZeslb
yeperia uejoBeKa M Yepera IIMMIIaH3e, MOJe/b KUCTH YelOBeKa W KUCTH
LIMMITIaH3€e, MOZe/IU TOpCa MpeJKOB ue/ioBeKa.

JlaboparopHast paGora «/3yueHme o0coOeHHOCTell CTpOeHHsI CKeJieTa
yesIoBeKa, CBSI3aHHBIX C MPSMOXOXKAeHUeM».

IIpakTHueckas padora «l/3yueHue 5K0/IOTUUECKUX ATl UeoBeKay.

Tema 6. JkKo/ioruss — HayKa O B3aMMOOTHOLIEHUAX OPraHU3MoOB H
HaJJ0praHM3MeHHbIX CHCTeM C OKpY)Kalolel cpeou

3apokieHre U pa3BuUTHe 3Kosioruu B Tpyjax A. 'ymbonbara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3zenbl v 3amaumn
5K0/10TMU. CBSA3b 3KOJIOTUM C IPYTUMU HayKaMH.



Metozpl 3kojoruu. IlosieBbie HaO/MOeHNS. DKCTIEPUMEHThI B 3KOJIOTHH:
npupojHble W jabopaTtopHble. MojenpoBaHe B 3KOJOTHH. MOHUTOPHHT
OKpY’Karollleid cpe/ibl: TOKa/IbHbIN, perMOHa/IbHbBIN U TJ1I00a/TbHBII.

3HaueHVe SKOJOTMYEeCKHMX 3HaHMW [JIS  4ejioBeKa. JKOJIOTMUeCcKoe
MHPOBO33peHre KaK OCHOBa CBsi3eli uejioBeuecTBa C IMpupojoil. dopmMupoBaHUe
3KOJIOTMYECKOU KYJIbTYPbl U 9KOJIOTMUeCKOW FPAMOTHOCTH HaCe/IeHUs.

JleMoHCcTpanuun

[Moptpetsr: A. T'ymbonbar, K. @. Pynbe, H. A. CeBepuos, J. 'ekkenb, A.
Tenomm, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3zgenbl sKosorun», «MeToabl 3Koaorum», «CxeMa
MOHUTOPHHIa OKPY>KaroLel Cpesibl».

JIaGopaTopHas pabora «3yuenue MeTO/IOB 5K0JIOTUYECKUX
HCCeJOBaHUM».

Tema 7. Opranu3Msbl ¥ Cpe/Jja 00UTaHUA

JKoJiornyeckre (PakTOpbl U 3aKOHOMEPHOCTH UX JelcTBus. Knaccudukaius
9KO0JIOTMUecKuX (akTopoB: abroTuueckre, broTHyeckue, aHTporioreHHele. Ob1He
3aKOHOMEPHOCTU JAEeUCTBUSI KoJorhuueckux (akropoB. [IpaBuio munumyma (K.
[Mrnpenrens, FO. JIubux). TosepaHTHOCTb. OBPUOMOHTHBIE W CTEHOOHWOHTHBIE
OpraHv3MBbl.

Abuornueckre (akTopel. CBeT Kak 3Kojiorudeckuii (akrtop. [elicTBue
pa3HbIX yYaCTKOB COTHEYHOIO CIeKTpa Ha OpraHU3Mbl. JKOJOTHYEeCKHe TPYIIIIbI
pacTeHWi U >KUMBOTHBIX TI0 OTHOLIEHWIO K cBeTy. CurHajabHasi pOJib CBeTa.
doTOomnepruov3M.

TemmiepaTypa Kak 5Koj0ru4eckui (akrtop. [lelcTBue TemriepaTypbl Ha
opraHusMmbl. [loMKuUIOTepMHbIE U TOMOWOTEDPMHbIE OpraHW3Mbl. JDBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

Bna)kHoCTh Kak 3Kojoruueckuit akrop. Ilpucriocobnenusi pacTeHuil K
To/iiep>KaHuio0 BoAHOTo OanaHca. Kimaccudukaiyiss pacTeHH 1O OTHOIIEHUIO K
Bogie. [Tpucrioco6eHyst )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKUMA.

Cpezbl 00WTaHUS OpraHU3MOB: BOJHAsl, Ha3eMHO-BO3ZYIlIHasi, TIOYBEHHas,
rlyOMHHasi ~ TIO/TIOYBEHHAsl, BHYTpHOpraHu3MeHHas.  DU3UKO-XUMHUeCcKHe
ocobeHHOCTH cpes, obuTaHus opraHu3MoB. [Ipucriocob/ieHUsi OpraHU3MOB K
)KW3HU B pa3HbIX Cpejiax.

buonornueckve putMbl. BHeliHWe W BHyTpeHHHe pUTMbI. CyTOUHBIE U
roguuHbie puTMbl. [IpHcroco6/eHHOCTh OpPraHMW3MOB K C€30HHBIM H3MeHEeHUsIM
yCJI0BUM KU3HU.

JKusHeHHble (QopMbl opraHu3sMoB. [loHsiTue O >KU3HeHHOW (opme.
’KvisHeHHbIe OPMBI paCTeHUM: JepeBbsi, KyCTaDHUKH, KyCTaDHUUKH, MHOTOJIETHHE



TpaBbl, O/HOJIeTHHWE TpaBbl. JKW3HeHHble (OPMBI >KUBOTHBIX: THAPOOHOHTHI,
reoOHOHTBI, a3p00MOHTHI. OC00eHHOCTH CTpOeHHsT ¥ 0Opa3a JKHU3HH.

Buotuueckve  QakTopel.  Buabl  OMOTMUECKMX  B3auUMO/eHCTBUIA:
KOHKYPEHIIWsI, XMIIHAYeCTBO, CUMOMO03 U ero ¢dopMel. Tlapa3uTr3m, Koomeparys,
MyTyaau3M, KOMMeHCa/Tn3M (KBapTUPaHTCTBO, HaxyieOHMuecTBO). HeTpoduueckue
B3auMoieiicTBust  (Tonmueckue, (opuyeckue, (abpruueckue). 3HaueHHe
OMOTHUECKHUX B3aMMOJIEMCTBUM [iJIS  CYI[eCTBOBAHWS OpPraHU3MOB B Cpejie
obuTanus. [TpUHIMIT KOHKYPEHTHOTO UCK/TFOUEHUSI.

JdeMoHCcTpanuu

Tabsuiel U cxeMbl: «3JKoJjiorThyeckre (akTopbl», «CBETOBOM CIIEKTp»,
«3JKO/IorMuecKre T'PYIIbl JKUBOTHBIX 10 OTHOIIIEHUIO K CBeTy», «TeryIoKpOoBHbIE
JKUBOTHBIE», «XOJIOJHOKPOBHbIE >KUBOTHbIE», «DU3HO0/OrMUecKre ajjarnraiyiu
JKUBOTHBIX», «Cpeapl 00WTaHHS OpPraHWU3MOB», «bBHO/IOTHUECKHE DPUTMbI»,
«KusHeHnHole  (GoOpMBI  pacTeHuil», «Ku3HeHHbIe  (OPMBI  JKUBOTHBIX»,
«DKOoCHCTeMa IIMPOKOIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOMHOIO jeca», «Llerm
MMUTaHUS», «XUITHAUECTBO», «Ilapa3utusm», «KoHKypeHius», «CrUMOMO03»,
«KomMeHcanusm».

OO6opymoBaHue: repbapuy pacTeHHWd W >KUBOTHBIX, IPHUCIIOCOOIEHHBIX K
BJIMSIHUIO Pa3/IMUHbIX 3KOJOTHUYECKUX (PaKTOpOB, repbapuy CBeTO/OOUBBIX,
TeHe/0OMBLIX U TEHEeBBIHOC/MBBIX paCcTeHHH, CBeTO/MOOVBLIE, TeHeTIoOuBble U
TeHEeBBIHOC/IMBbIe KOMHATHbIE pacTeHUs], repOapuy U KOJIJIEKI[UU TeII0/00MBBIX,
3MMOCTOMKHX, MOPO30YCTOMUMBLIX PAaCTeHHM, uydesa IITHI] U 3Bepeii, repbapuu
pacTeHuM, OTHOCALIMXCS K rurpoduram, KcepoduraMm, me3o(puTaM, KOMHATHBIE
pacTeHus1 JJaHHBIX TPYMI, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOIINX B pa3HbIX Cpefiax,
repbapuy U KOJIJIEKI[MM pacTeHWd W >KUBOTHBIX, 0OJafalomx YepTaMu
TIPUCITOCOO/IEHHOCTH K CEe30HHBIM H3MEeHEeHUsIM YCJIOBUM >KW3HU, Tepbapuu U
KOJUTEKI[UM PACTeHUM U >KUBOTHBIX Pa3/WUHBIX >KU3HEHHBIX (OPM, KOJIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/IMUHBIX OMOTUUECKHX B3aUMO/IeHCTBUSX.

JlabopaTropHasi padora «BbIsBIeHHEe IIPUCTIOCOOTEHHM OpPraHU3MOB K
BJIUSIHUIO CBETa».

JlaboparopHasi pabora «BbIsiBleHHe TIPUCTIOCOO/EHUM OpraHu3MOB K
B/IUSTHUIO TeMIlepaTyphl».

JlaboparopHast pabora «AHaTOMHUUeCKHe OCOOEHHOCTH PpacTeHUH W3
Pa3HbIX MeCT OOUTaAHUSI».

Tema 8. Ikosiorusi BU/I0B ¥ OMY/ISILIAA

JKojoruueckde  XapakKTePUCTUKWA  TomyJsiuuy.  [lomyssuus  Kak
buosiornueckasi cucrema. PoJsib HEOJHOPOJHOCTU Cpefbl, hH3UUeCKUX 6apbepoB U
ocobeHHOCTel 61o0rHMM BUIOB B (POPMUPOBAHKY MPOCTPAHCTBEHHOW CTPYKTYPHI
nonysisitid. OCHOBHBIE TIOKa3aTead TIOMYJ/SII[UW: UMC/IEHHOCTb, TIJIOTHOCTD,



BO3paCTHasi U TII0/I0Bag CTPYKTypa, POXXAAeMOCTb, IIPUPOCT, TeMIl pOCTa,
CMepTHOCTb, MUTpaLIUsl.

JKoJslorhuecKasi CTpykTypa mnonyssaiuu. OLeHKa YMCI€HHOCTU TOMYJISLUU.
JvHamuKa monynsiuid U eé peryssius. bUoThueCcKud TOTeHLUan MOMYJISUH.
MopenvpoBanue JUHAMUKU MOMYJALUA. KprBble pocTa YMC/IeHHOCTH TOIYJISALIUM.
KpuBble BbDKUBaHUS. Peryssiiusi UMC/IeHHOCTH TOMNyJ/siui: poJib (hakTOpOB,
3aBUCSILMX Y He 3aBUCAIIUX OT MJIOTHOCTU. DKOJIOTUUeCKre CTpaTeruy BUIOB (T- U
K-cTparerun).

[Tonsatrie 06 3KO0/IOTHYECKOW HUIlle BHja. MecrtoobuTtaHve. MHoromepHas
MoJiesib  SKoJsiorndeckor Huiy bk, XaTuMHCOHa. Pa3mepnl 3K0/10rAYecKou
HULLM. [ToTeHLMabHAs ¥ peanyM30BaHHAs HULLIM.

Bup kak cucteMa momyssiud. Apeanbl BUJOB. BUIbl U UX KA3HEHHbIE
CcTpaTervu. JK0JIOThUeCcKre SKBUBa/IeHThI.

3aKOHOMEPHOCTH TMOBEeAEeHUsI M MUIpalud >KUBOTHBIX. buosiornueckue
VMHBAa3UH1 Uy>KepPOJHBIX BHU/IOB.

JeMoHcTpanumn

[Toptpet: K. 1. XaTUMHCOH.

Tabmuiel ¥ CXeMbl: «3JKOJIOTUYECKHEe XapaKTePUCTHUKU —TIOMYJ/ISLUN»,
«IIpocTpaHCTBeHHasi  CTPYKTypa  MOMy/asiuuu»,  «Bo3pacTHble  MUpamMu/ibl
nonyaauuu»,  «CKOpOCTb — 3acesieHusi IIOBepXHOCTM  3eMJIM  pas/InuHbIMU
opraHusmMamMm», «Mojenb 3Kkonorndeckor Huid [x. . XaTumHCOHa».

Ob6opyzaoBaHue: repbapuy pacTeHUH, KOJIJIEKI[UM )KUBOTHBIX.

JlaboparopHast pabora «IIpucrnocobneHuss ceMsiH  pacTeHHHd K
pacceneHuIo».

Tema 9. IKo/10rus co00IEeCTB. JKOIOTHUECKHE CHCTEMBI.

CoobijectBa opranusMoB. buorieHo3 u ero crTpykrypa. CBsI3M MeXy
opraHvi3mamu B OHo1ieHO3e.

JkocucteMa Kak OTKpeITas cucteMa (A. k. TeHcnm). @yHKIMOHAIbHBIE
6/0KM OpraHu3MOB B JKOCHCTeMe: TIPOAYLIeHTbl, KOHCYMEHTBI, peAyIeHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1jernmd U ceTH. AOWOTHUYECKHWe OIOKH
sKocucTeM. IT0UBbI U Wbl B 3KOCUcTeMax. KpyroBopoT BeleCcTB U TTIOTOK SHEPIUr
B 9KOCUCTEMeE.

OcHoOBHBIE  TIOKasaTenu  3KOCUCTeMbl. buomacca U MpOAyKUMS.
OKosoruueckye MMpaMu/ibl urcesi, 6ioMacchbl ¥ SHEpPTUU.

HJuHamuka skocucmem. Kamacmpoguueckue nepecmpotiku. PDaykmyayuu.
Hamnpag/ieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIeCTB — CYKI[eCCHH. IlepBUUHBbIE U
BTOPUYHbIE CYKLECCUM W WX T[PUYMHBL. AHTDOIOre€HHble BO3JEWCTBUSA Ha
cykueccun. KnumakcHoe coobiriectBo. briopasHoobpasue v moHOTa KPyroBOpoTa
BeIleCTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.



[TpupozHbIie 5KOCUCTEMbI. JKOCUCMeMbl 03€p U peK. DKocucmembl mopel u
OKeaHos. DKocucmembl MyHOp, /1eco8, cmenell, NyCMbIHb.

AHTpOIIOTeHHbIe IKOCUCTeMbBI. ATpPO3KOCHCTeMa. ArpolleH03. Pasmnuns
Me)K/ly aHTPOTIOTeHHbIMU U TPUPO/IHBIMU 9KOCUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHble KOMITOHEHTBI ypOoskocucteMm. I'opojckas
dbsopa u dayHa. CuHaHTpomu3alusi TOpPOACKOW (ayHbl. buonoruueckoe wu
X03sIICTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMO/€HMCTBUM OPraHW3MOB B
sKocucTemMax. Poib KackadHoz2o 3¢ggekma u 8udos-30upukamopos (Karouesblix
8u0d08) 8 (hyHKYuoHupogaHuu skocucmem. [lepeHOC 3HEPryUy W BeLLEeCTB MEXAY
CME@XHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHW3MOB, TIOMYJISLANA U 3KOCUCTEM
B YCJIOBUSIX €CTeCTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eCTBUIA.

MexaHu3mbl go30elicmeusi 3a2psi3HeHUll  pAasHbIX munos Ha
cyb0op2aHu3MeHHOM, Op2aHU3MEeHHOM, NONY/ASYUOHHOM U SKOCUCMEeMHOM YPOBHSIX,
OCHOBbl  3KO/02UYECKO20  HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B8030elicmaust.
MeTo/10/10T1si MOHUTOPUHTA eCTeCTBEHHBIX M aHTPOIIOT€HHbBIX 3KOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. . TeHcn.
Tabmuibl U CXeMbl: «CTpykTypa  6uOLIeHO03a», «3JKocucrema

[IMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOrO jeca», «PyHKIMOHa/IbHbIe
IPyNIbl OPraHW3MOB B 3KOCHCTEMe», «KpyroBOPOT BeIeCTB B 3KOCHUCTEME»,
«Jenu nutaHus (MacTOMILHASA, JeTPUTHANA)», «DKOJIOTUUECKast MUpaMUzia YKCel»,
«JKojiornueckasi mpamua OMomMacchl», «ODKOJIOrHUecKas MipaMuzia SHePrum»,
«Obpa3oBanue 6omoTa», «IlepBruHas Cykijeccusi», «BoccraHoB/ieHre Jjieca 1mociie
ro>kapa», «JKOCHUCTeMa 03epa», «ATporieH03», «KpyroBopoT BeIecTB M TOTOK
SHEepPIvM B arporieHo3e», «[Ipumepsl ypbosKocucTeM».

OO6opyioBaHue: repbapuy pacTeHHM, KOJIIEKI[MY HaCeKOMBbIX, Uyydesia ITUll U
3Bepei, repbapuu KyJIbTYPHBIX M IUKOPACTYIIMX PACTEHHI, aKBapUYM KaK MO/IeTh
9KOCUCTEMBI.

IIpakTuueckas pabora «/3yueHue u onvcaHyie ypo03KOCHUCTEMBD».

JlaboparopHasi pabora «l/3yueHue pa3HooOpa3usi MeNKHX TTOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HbIX SKOCHUCTEMAX.

IOKCKYypCHA «IKCKYpPCHsl B THUITUUHBIA OWoreornieHo3 (B aAyOpaBy, Oepe3HSK,
e/TbHUK, Ha CYXO/I0bHBIA WK TIOMMEHHBIN YT, 03epo, 60/10TO)».

IKCKypcusi «ODKCKypCHs B arpo3KocucTteMy (Ha Tosie Wid B TeIIMYHOe
XO3SIUCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

buocdhepa — oOmerviaHeTapHasi 000/0uka 3eM/IM, Te CYIIeCTBYeT WU
CyllleCTBOBa/la >KU3Hb. Pa3BuTHe rpejicTaBieHuii o 6uocdepe B Tpyzax J. 3rocca.



Yuenue B. . BepHazckoro o 6uochepe. Obnactu 6rocdepsl u eé cocras. KuBoe
BelleCcTBO 6rocdepsl v ero PyHKIHH.

3aKOHOMepHOCTU CylecTBoBaHUs 6uocheprl. OcobeHHOCTH OMOCdepbl Kak
ryi00asbHOM 3KOCHCTeMbl. /JJuHaMUueckoe paBHOBecue B 6rocdepe. KpyroBopoTsl
BeIIeCTB U OHMoreoXuMuyeckre LUKIbI (YI/1epofa, a30Ta). PUTMUYHOCTD SIB/IEHUM
B Orocdepe.

3oHanbHOCTL Ouochepbl. IloHste o 6Guome. OcCHOBHbIE OMOMBI CYIIIU:
TYH/Ipa, XBOWHbIE jieca, CMelllaHHbIe U 1IMPOKOJ/IMCTBEHHbIE Jieca, CTel, CaBaHHbI,
MyCTbIHW, TPONIMUECKHEe jieca, BbICOKOTOPbsi. KyiMMar, pacTUTeNbHBIA U KUBOTHBIU
MHp OMOMOB CYIIIH.

CtpyKTypa 1 QYyHKIIMS )KUBBIX CUCTEM, OlleHKa UX PeCypCHOT0 TOTeHIhana u
brochepHbIX QYHKIHI.

JdeMoHCcTpanuu

[Toptpetsl: B. UI. BepHaackuu, 3. 3rocc.

Tabsuipl U cxeMbl: «['eocdepnbl 3emnn», «KpyroBopoT a3ora B MpUpoO/e»,
«KpyroBopoT yrneposa B mpupoze», «KpyropopoTr KHCIOpPoJa B IIPUPOJE»,
«Kpyroeopot Boabl B mpupoze», «OCHOBHbIE OMOMBI CyIH», «KiuMathueckue
nosica 3emsn», «TyHapa», «Taura», «CmellnaHHbIM jec», «IIIMpOKOIMCTBEHHBIU
nec», «Ctenb», «CaBaHHa», «[1ycTbiHs», « Tponuueckuii gec».

O6opyoBaHue: Tepbapun pacTeHUM pa3HbIX OMOMOB, KOJIJIEKI[UM KUBOTHBIX.

Tema 11. Yest0BeK M OKpy)Kawias cpeja

OKOJIoThYecKde KpU3UChl W WX TMpUYMHBL. Bo3zaelicTBue uesoBeka Ha
buocdepy. 3arpsisHeHWe BO3AyIIHOW cpeAbl. OxpaHa BO3Ayxa. 3arpsisHeHUe
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiieHwe mouBbl. OxpaHa
TIOUBEHHbBIX PeCypCoB. VI3MeHeHUe KiUMara.

AHTpPOMNOreHHOe BO3/elCTBHe HAa PACTUTE/IbHBIM WU XUBOTHBIM MUp. OxpaHa
PacCTUTE/ILHOTO M >XMBOTHOrO Mupa. OCHOBHBbIE TIPUHIUIBI OXPaHbl MPUPO/IbI.
Kpacable KHurun. Ocobo oxpaHsiemMble TipupogHble Tepputopuu (OOIIT).
BoTanuyeckue cajibl ¥ 300/10rMUeCcKre TapKu.

OCHOBHbIE TIPUHLIUMBI YCTOMUMBOTO PA3BUTHSI Ue0OBEYECTBAa W TPHUPO/JBbI.
PaljuoHanbHOe  TPUPOJIOTIONB30BaHUME W COXpaHeHHWe  OHOJIOrHYecKOoro
pa3HooOpa3ust 3emsid. OOIMe 3aKOHOMEPHOCTH TJI00a/lbHBIX 3KOJIOTMUeCKUX
KpHu3rcoB. OcoOeHHOCTH COBPEMEeHHOT0 KPH31Ca M ero BeposiTHbIe TI0C/Ie/ICTBYSI.

Pa3BuTue MeTOZOB MOHMTODMHIA Pa3BUTUS OMACHBIX TEXHOTeHHBIX
niporjeccoB. CucmemHble UCCAe008aHUsI nepexoda K pecypcocbepezarowjeli U
KOHKYpeHmocnocobHoll sHepeemuke. buonozuueckoe pasHoobpasue u buopecypchbi.
HayuoHanbHble uHOpMayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no CcocmosiHUIO omoenbHblx 8ud08 U 3Kocucmem. (OCHOBbI



3Kopeaburumayuu 3Kocucmem U cnocobos 60pbObI ¢ 6UONOBPeHCOeHUAMU.
PekoHcmpykyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JleMoHCcTpanuun

Tabmupl U cxeMmbl:  «3arpsi3HeHue  aTMmocdepbl»,  «3arpsi3HeHue
rupocdepel», «3arps3HeHde TMOuBb», «[lapHUKOBBIA 3PdekT», «Ocobo
OoXpaHsieMble TIPUPO/IHbIE TEPPUTOPUN», «MOozienn yIIpaBasieMOro MUPay.
O6opyaoBanue: doTtorpaduu OXpaHseMbIX PACTeHUMM M >XMBOTHBIX KpacHoi
kHUru Poccutickon ®epepanyu, KpacHOV KHUTHU pervoHa.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
bNOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaBmMBaeT TpeboBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0Oyuarol[MMHUCST TPOTpaMM  cpefiHero 001ero o0pa3oBaHUs: JUYHOCTHBIE,
MeTaripeIMeTHbIe Y TIpeIMETHBIE.

B CTpyKType TMYHOCTHBIX Pe3y/bTaTOB OCBOEHHS MPOTpaMMbI 110 OMOJIOTHH
BbI/le/IeHbl CJIeIyIOIIe COCTAaBJISIFOIIMe: OCO3HaHKe 00yUaroMMUCs POCCUHCKON
IPaKJAaHCKON UJ€HTUYHOCTU — FTOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITe/TbHOCTH
W caMoorlipefie/leHUI0, Haauyue Momugsayuu K oOyueHuto  Ouosioruy,
yeneHanpaeneHHoe paseumue BHYTPEHHUX YyOeX[eHWl JUYHOCTU Ha OCHOBe
K/TIOUEBBIX I[eHHOCTEW W HCTOPUYECKUX TPAJAWIUN Ppa3BUTUS OHO/IOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOGHOCMb 00YUAIOIINXCSI PYKOBO/ICTBOBATHCSI B CBOEH
J1esITeTbHOCTU  1|€HHOCTHO-CMBIC/IOBBIMUA ~ YCTAHOBKaMH, TMPUCYIIUMU CHUCTEeMe
Ouosornueckoro  00pa3oBaHUSs, HaAuuue NPABOCO3HAHUS  SKOJOTUYEeCKOUH
KyJbTYPbI, CNOCOOHOCMU cmasumb 11eJd ¥ CTPOUTD JKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSI MMPOTrPaMMBbI TI0 OMOJIOTHUH IOCTUTAIOTCS
B eJUWHCTBe y4yeOHOW M BOCIMUTATeNbHOW [eATeTbHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMHA POCCUMCKUMHU COLIMOKY/IbTYPHBIMU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATHLIMH B OOII[eCTBe TIpaBWIaMH U HOpMaMH
TOBe/IeHHsI W CIOCOOCTBYIOT TipolieccaM CaMOTIO3HaHHWsI, CaMOBOCITUTAHUSI U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEM TIO3WLMK JIMYHOCTHU, MaTPUOTHU3MA W
yBa)KEHUSI K 3aKOHY W TIPaBOIOPS/KY, Ye/0BeKYy TpyZa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO yBa)KeHWs, OepeXXHOrO OTHOIIEHUS K KYJIbTYPHOMY HacC/Iequio |
TPaJIMLIUSIM MHOTOHALIMOHa/bHOTO Hapojia Poccuiickoit @epnepauyu, npyupoje U
OKpY>Karoleun cpeje.

JINUHOCTHBIE pe3y/ibTaThl OCBOeHUs yuyeOHoro mpeamera «buonorusi»
JOJDKHBI OTPaXkaTh TOTOBHOCTb U CITOCOOHOCTb 00YYarOIIUXCSI PYKOBO/ICTBOBAThLCS
chopMUpOBaHHOM BHYTpPeHHeM TMO3Wl[Meld JIMYHOCTH, CUCTeMOM I[@eHHOCTHBIX
OpUeHTALUi, TIO3UTHUBHBIX BHYTPEHHUX  YyOexJeHuW, COOTBETCTBYHOILLUX
TPaIUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOITecTBa, paciidpeHHre >KU3HEHHOTO
OMbITa Y OMbITA AEeSITeJIbHOCTA B MPOLIECCe peaav3aljid OCHOBHBIX HarlpaB/IeHUU
BOCITUTaTEe/IbHOU [1esiTeTbHOCTU, B TOM YUCJIe B YaCTH:

1) rpa)K/1aHCKOT0 BOCTIMTAHMS:

cchOpMHPOBAHHOCTh IPAYKIAHCKOM MMO3UIIMK 00ydJarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO UJieHa POCCHUICKOTO0 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYIJMOHHBIX TIpaB U 00si3aHHOCTEH, yBakKeHHe
3aKOHa U MpaBOMNOPs/IKa;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOW [IeATeTbHOCTU TP CO3[aHUU
yueOHBIX TPOEKTOB, pellleHUM y4eOHBbIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
OMONMOrNYeCKHX KCIIePUMEHTOB;

CTIOCOOHOCTEL ~ OTpefieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPE@MEeHHOMU YKU3HU U 00bSICHATD eé;

yMeHUe YUUThIBaTh B CBOUX AEMCTBUSIX HEO0OXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMMO/IENCTBUS JItO/Iel C Pa3HBIMM YOEXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMHU U
COLIMa/IbHBIM T0JIO)KEeHHEM;

TOTOBHOCTb K COTPYJHUYECTBY B TpOLleCCé COBMECTHOTO BbITIOJIHEHUS
yueOHbIX, TI03HaBaTe/NbHBIX W HCCIeOBaTe/IbCKUX 3a/jay, YBaKUTEJBbHOTO
OTHOIIIEHUSI K MHEHHIO OIMOHEHTOB TIPpH OOCY>X/IEeHUU CIIOPHBIX BOITPOCOB
OHOJIOTUUECKOTO COZIeprKaHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM /1eATe/IbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHUS:

c(hopMHPOBaHHOCTH POCCHUMCKOU IPaK/]JaHCKOM WJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHUsT K CBOEMY Hapo/ly, YyBCTBA OTBETCTBEHHOCTH Iiepe[
PoguHOM, ropAoCTM 3a CBOM Kpau, CBOKO PoJuHY, CBOU $3bIK U KYJIBTYpY,
TIPOLLIJIOe Y HaCTosiIIlee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

1IeHHOCTHO€ OTHOIIIeHWe K TIPUPOIHOMY Hac/Ie/IuI0 U TTaMSITHUKaM MPUPO/BbI,
NOCTHXKeHusM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CTIOCOOHOCThL OIleHWBAaTh BK/A[] POCCHUMCKHMX YUEHBIX B CTAHOBJIEHUWE U
pa3BuTHe OuosoTUM, TIOHMMaHHs 3HaueHusi OWONOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU UesloBeKa ¥ COBPeMeHHOr0 00I11eCTRBa;

uzeiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJIy)KeHHI0 U 3amuTe OTeuecTsa,
OTBETCTBEHHOCTbH 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

0CO3HaHWe [IyXOBHBIX 1IeHHOCTeM POCCUMCKOT0 Hapo/a;

c(hOpMHPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHUS;

CTIOCOOHOCThL OlIeHHMBAaTh CUTYal[Mi0 W TIPUHUMAThb OCO3HAHHBIE pPeIlleHus,
OpPHEHTHPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTY;

0CO3HaHMe JIMYHOTO BK/IaJia B IOCTPOeHHe YCTOHUMBOTO Oy/yliero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEJISIM, CO3[jaHHI0 CeMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHSATHS LIEHHOCTeM CeMeWHOM JKU3HU B COOTBETCTBUU C
TpaJuLMsIMU HapoJoB Poccuy;

4) 3CTeTUYeCKOro BOCIIUTAHMS:

3CTeTUUYECKOe OTHOIIIeHHe K MHpPY, BK/IIOUasi 3CTETHKY ObITa, HAYYHOTO M
TeXHUYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 001[eCTBeHHBIX OTHOIIEHHH;

TTIOHMMaH1e 3MOLIMOHAIbLHOTO BO3/|eHCTBUS KUBOMW TIPUPO/bI U €€ 1|eHHOCTH;



TOTOBHOCTh K CaMOBBID@KEHUIO B pasHbIX BU/AX HCKYCCTBa, CTpeMJ/eHHe
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JTMUHOCTH;

5) ¢usnueckoro BocnuTaHusA, GOpMHPOBAHHMA KY/IbTYPbl 3[A0POBbs U
IMOL[UOHA/IBHOTO 0/1arono/y4ns:

MOHVMaHWe W peanv3alis 370poBoro U 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  mMTaHuWe, COOMIOZleHWe  TUTUEHWYeCKWX TpaBUI W HOPM,
cbamaHCUpOBaHHbIM pEXXUM 3aHITUM U OTAbIXa, peryJsipHas (u3nueckas
aKTUBHOCTH), 0OepeXKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOIIEeHUs K
coOcTBeHHOMY (DH3UUECKOMY U TICUXUUYeCKOMY 3/]0POBBIO;

MOHMMaHWe 1[€HHOCTW TMpaBWI WHJWBUYaJlbHOTO W  KOJJIEKTUBHOTO
Ge3omacHOro rnoBefieHUsi B CUTYyaLUsIX, YTPOXKAIOIIMX 3ZI0POBbIO U JKU3HU JTIOJel;

OCO3HaHUe TIOCTeJICTBUM U HETpUSTUs BPeJHBIX TMPUBbIYEK (yroTpeb/ieHus
aJIKOT0J1s1, HADKOTHKOB, KyYpeHUsl);

6) TPyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHHe 1[IeHHOCTU MacTepCTBa, TPYJo/tobue;

TOTOBHOCTb K AaKTHMBHOM [1eTe/IbHOCTH TEeXHOJOTMYeCKOW W COLranabHON
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBaTh U CaMOCTOSITE/TbHO
BBITIOJIHATH TaKYH0 /1eTe/IbHOCTb;

VHTEepeC K pa3/MuHbIM cepaM MpogecCUoHaNbHOW JesTeNbHOCTH, YMEHHUEe
coBepllaTh OCO3HAHHBIM BbIOOp Oyayineid rmipodeccu U peasM30BLIBAThH
coOCTBeHHbBIE )KU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHMI0O W CamMO0Opa30BaHHIO Ha
TIPOTSDKEHUH BCeM KU3HU;

7) 3K0/1I0TM4eCKOro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH IiejiecooOpa3Hoe OTHOIIeHHe K TIpUpoJle KakK HCTOUHHKY
JKV3HU Ha 3eMJie, OCHOBe e€ CyLeCTBOBaHUSI;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJbTYphbl: TpUOOpeTeHue OrbiTa
IJIAHWPOBAHUSI TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TOC/IE[CTBUN /s
OKpY’Karolen Cpe/ibl;

0CO3HaHUWe T700a/bHOTO XapakTepa 3KO0JIOTHYeCKHX TpobsieM W IyTel ux
pellieHus;

CIOCOOHOCTh MCIIOJ/Ib30BaTh TprUoOpeTaemMble TIpM W3yueHUW OHoJoruu
3HAHUSI W YMeHUs TIpu pellleHUH MpobseM, CBS3aHHBIX C PpalOHA/IBHBIM
TIPUPO/IOTIONb30BaHKeM  (cOoO/iro/ileHre  TpaBW  TIOBeJleHusi B TIPUPO/e,
HalpaB/ieHHbIX Ha COXpaHeHWe paBHOBeCHUss B H5KOCUCTeMax, OXpaHy BU/IOB,
9KOCUCTeM, brochepsl);

aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ, OKpyyKarolleu
TIPUPOJIHOM CpeZie, yMeHHe MPOTHO3MPOBaTh HeO/arornpusTHbie 3KO0JIOTHYeCcKHe
T0C/IeICTBUS MpeANPUHUMAaeMbIX eHCTBUIN U MpeA0TBpalliaTh UX;



Ha/IMuKe Pa3BUTOTO SKOJOTMUECKOTO MBIIIEHHUS, SKOJOTUUeCKON KY/IbTYPBHI,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI UMH B T103HaBaTe/JbHOW, KOMMYHUKAaTUBHOW U COLMA/IBHON
TIPAaKTHKe, TOTOBHOCTU K YUaCTHIO B MPAKTUUECKOU /leATeIbHOCTH SKOIOTHYeCcKon
HaTpaB/IeHHOCTHY;

8) leHHOCTH HAyYHOT'0 MO3HAHHUA:

c(hOpMHPOBaHHOCTh MMPOBO33pP€HMS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Da3BUTUs HayKd W OOIIleCTBeHHOW MPaKTUKH, OCHOBAHHOTO Ha [uajiore
KyJbTYP, CITOCOOCTBYIOI[ETO OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MHDE;

COBepIIIeHCTBOBaHKe SI3bIKOBOW W UWTaTe/JbCKOW KYJIbTYPhl KakK CpeJcTBa
B3aMMO/IEHCTBUSI MEX/y JIFOAbMU U MIO3HAHUSI MUDA;

TOHMMaHWe CrielupuKU OUOJIOTUM KaK HayKu, OCO3HaHUs €€ poau B
dbopMrpOBaHMY pal[MOHATBFHOTO HAYYHOTO MBIIIEHHUS, CO3/IaHUM 11eJIOCTHOTO
Tipe/icTaB/ieHuss 00 OKpy)KarollleM MHpe KaK O e[MHCTBe MPHPO/bl, UesoBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHHH MpobseM
COXpaHeHUst TIPUPOJHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/I1 COBPEMEHHOM L[MBU/IM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHs Me[ULMHBI, CO3[jaHUe TepCIIeKTUBHbIX
OMOTEXHO/IOTHM,  CMOCOOHBIX  pelllaTb  pecypcHble  MpobjemMbl  pa3BUTHUS
YeJ/I0BeUeCTBa, TIOMCKA MyTel BbIX0/a U3 r100ambHbIX KOJOTHUeCKUX Mpob/ieM u
obecrieueHrsi  Tepexoia K  YCTOMUMBOMY  pa3sBUTHIO,  paljMiOHATbHOMY
WCTIO/Tb30BaHUIO TIPUPOJIHBIX PecypcoB M (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HU;

3aMHTEPeCOBAHHOCTh B TOy4eHUH OHO/MOTHUeCKWX 3HaHWUW B Ie/isiX
TIOBBIIIIEHUsT  00IIeld Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIJMOHA/IILHOM TI'PAMOTHOCTH O0OydYaromumxcs, GOpMUpPyeMOM
TIpY U3yueHUH OMOIOTUY;

TIOHMMaHWe CYIIIHOCTA MEeTO/IOB TI03HAHUsI, UCII0/Ib3YeMbIX B €CTeCTBeHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHUS [ aHa/lM3a W
00BsICHEHUSI SIBJIEHUM OKDY>KaloIllero MUpa U MPOUCXOASIIUX B HEM U3MeHEeHUH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DaKTOB U
VMEOIIMXCS JAHHBIX C LIe/TbI0 MOJTyUeHUsl JOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTE CaMOCTOSITE/IbHO HCIIO/Ib30BaTh OHOJ/IOTHYeCKHe 3HaHUS /IS
peliieHusi pobJieM B peasibHbIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHWe LIEHHOCTU HAay4yHOW [lesATelbHOCTH, TOTOBHOCTb OCYILeCTB/ISTh
TIPOEKTHYIO U UCC/Ie/[0BATeTbCKYIO AesTeTbHOCTh MHAWBU/YATbHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTb K  HeENpephiBHOMY 00pa3oBaHUIO M
camMo0obpa3oBaHui0, K aKTHBHOMY TOIyYeHHI0 HOBBIX 3HaHUW MO OHOJIOTHH B
COOTBETCTBHUHM C )XKU3HEHHBIMU TIOTPeOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATBI

MertarnpesMeTHble pe3y/bTaTbl OCBOeHUs yueOHOro ripeaMera «brosiorvs»
BK/IIOUAIOT: 3HAuMMble i1 (OPMHpPOBAaHWS MHPOBO33pEHUST OOYUArOIIMXCS
MeXIUCLUTITMHAPHBIe (MeXXITpeJIMeTHbIe) oOIleHayUHble TOHSTHS, OTPa’karolfue
1[eJIOCTHOCTb HAyUHOM KapTWUHbl MHpa U CleUu(UuKy MeTOJOB MO3HaHUS,
VICII0/Ib3yeMbIX B €CTECTBEHHbIX HayKax (BeIecTBO, SHeprus, siBjieHue, MpoLecc,
CUCTeMa, HayuHbld (DaKT, MPUHLIUIM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
uccieoBaHve,  HaOmiofieHWe,  W3MepeHHWe,  SKCIIepUMEHT U JApyTue);
yHUBepcarbHble yueOHbIe JelcTBUs (TI03HaBaTe/bHbIe, KOMMYHHUKaTHBHbIE,

pery/siTUBHbIE), obecrieurBaroIye dbopmupoBaHue (byHKIMOHA/IbHOU
I'PaMOTHOCTH M COI[HA/JIbHOM KOMIIETeHIIMA OOydJaroluxcs; CIOCOOHOCTB
00yuaroImuxcst WCTI0JTb30BaTh OCBOEHHbIe MeXXAUCIUTIIMHAPHbIE,

MHUDOBO33peHUeCKHe 3HaHUsS W yHUBepCaibHble yueOHble [IeHiCTBUSI B
T0O3HaBaTe/bHOU U COLIMA/IbHOU MPaKTUKe.

B pe3ynbrare wu3yueHuss OWONOTMM Ha ypOBHE CpeAHero oOIero
obpa3oBaHMss y oOyuatomierocss OyayT copmMHUpOBaHbI —T03HaBaTe/IbHbIE
yHUBepcasbHble yueOHbIe eliCTBYs, KOMMYHUKaTUBHbIE YHUBepCalbHble yueOHbIe
JeNCTBUs, pery/sSTUBHbIe YHUBepcalbHble yueOHble [elCTBUS, COBMeCTHast
JesITeIbHOCT.

MertaripeiMeTHbIe pe3y/lbTaThl OCBOEHUs TIPOrpPaMMbI CpefHero oO0IIero
o0Opa3oBaHUS [JOJKHBI OTPaXkaTh:

OBjiafieHue YHUBepCa/TbHBIMU y4eOHBIMHU M03HaBaTe/IbHBIMU
NeHCTBHUAMU:

1) 6a30BBIe TOrHUECKHE JeMCTBHS:

camMoCTosITe/IbHO ~ (DOPMy/MpOBaTh M aKTyaJW3WpOBaTh  Ipo0seMy,
paccMaTpuBaTh eé BCeCTOPOHHE;

WCTI0/Tb30BaTh TP OCBOEHWM 3HAHWM TIPUEMBI JIOTUUYECKOTO MBIITUIEHUS
(aHanu3a, CMHTe3a, CpaBHeHUs, K/accuduKaiyy, 060011jeHNsT), paCKpbIBaTh CMbICIT
OuoIoTUUeCKUX TIOHSATUM (BBIJENATh UX XapaKTepHble TPU3HaK{, YCTaHaB/IUBATb
CBSI3U C APYTUMU TIOHSITUSIMU);

OTIpefiesiiTh 1€/ JIeITe/IbHOCTH, 3aj/laBas IapaMeTpbl W KPUTEPUU WX
JOCTHYKEHHSI, COOTHOCHUTD Pe3yJIbTaThl JesiTeIbHOCTH C TI0CTaB/I€HHBIMU 1[e/ISIMH;

WCTI0/Tb30BaTh OUOOruecKre TIOHATUS it 00bsicHeHUs1 (aKTOB U sIBJIEHUH
JKUBOM TIPUPOJbI;

CTPOUTH JIOTUUECKHE pacCyXaeHuss (MHAYKTUBHbBIE, IeJyKTHUBHbIE, II0
aHaJIOTHH), BBISB/SATH 3aKOHOMEDHOCTH W TIPOTHBOPEUHsI B pacCMaTpUBAaeMbIX
SIBJIEHUSTX, (HOPMY/TMPOBATh BHIBOABI Y 3aK/TFOUEHUST;

MPUMEHSATb ~ CXeMHO-MOJle/ibHble ~ CpeicTBa  [ijIS  TIpeJCTaB/IeHHs
CYII[eCTBEHHBIX CBSI3eM M OTHOIIIEHHI B M3ydaeMbIX OHO/IOTMUECKHUX O00BEKTaX, a



TaKKe  TPOTHUBOPEUHd  pa3HOrO0  pOJa, BBIABJAEHHBIX B  pa3/IMUHBIX
MH(OPMAaI[MOHHBIX UCTOUHHKAX;

pa3pabatbiBaTh TUIaH pellleHrsl Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepua/ibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBHI B JIeSITE/IbHOCTD, OLIEHMBAaTh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/15IM, OLIeHWBAaTh PUCKH MOC/IeAICTBUN AesiTeTbHOCTH;

KOOD/IMHUPOBaTh ¥  BBLIMIOJIHATL paboTy B  yCAOBUSIX  peajibHOTO,
BHUPTYa/bHOT'O ¥ KOMOWMHUPOBAHHOTO B3aUMO/IEMCTBYS;

Pa3BUBAaTh KPEATUBHOE MbIIIJIEHHE TIPU PEeIIeHUH KU3HEHHBIX TTPOOIeM.

2) 6a3oBbBIe HCC/Ie0BaTe/IbCKHE AeHCTBUA:

BJIa/IeTh HaBbIKaMM yueOHO-HCC/Ie/IoBaTe/IbCKOM M TTPOEKTHOM JlesITe/IbHOCTH,
HaBbIKaMH  pa3pellieHdsi npobsem, CMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATE/IbHOMY TTOHMCKY METOZIOB PeIleHHs ITPAKTUUeCKUX 3a/]au, [IPUMEeHEeHUIO
Pa3/IMYHbBIX METO/IOB TIO3HAHUS;

WCIIO/Ib30BaTh pa3/iiuHble BHUbI JIeITe/IbHOCTH T10 TIOTyYeHHI0 HOBOTO
3HAHUS, €ro WHTepIpeTaliy, TpeoOpa30BaHUI0 W TIPUMEHEHUWI0 B YyueOHBIX
CUTYyaLMsIX, B TOM YKCJIe TIPH CO3/IaHUU YUeOHBIX U COI[MAbHBIX ITPOEKTOB;

dhopMHpOBaTh HayUHBIN THIT MBILIJIEHHUS, BaleTb HAYUYHOU TePMHUHOJIOTHEH,
K/TFOUEBLIMU TTIOHATUSIMU 1 METO/JaMU;

CTaBUTh W (HOPMy/IMpOBaTh COOCTBEHHBIE 3alaud B 0Opa3oBaTebHOMN
JesITeJTbHOCTYU U JKU3HEHHBIX CUTYaLUsX;

BLISIBJIITb  TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTya/IM3UpPOBaTh 3azauy,
BLIZIBUTATh THUIOTe3y €& pellleHus], HaXOAUTh apryMeHTbl [l [IOKa3aTeJbCTBa
CBOMX YTBepXK/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUH PellleHus;

aHa/IM3UPOBAaTh TIOJIydeHHbIe B XOZIe PpeIleHds 3a7jaud  pe3yJ/IbTaThbl,
KPUTHUYECKU OIIeHWBATh MX JJOCTOBEPHOCTh, IIPOTHO3UPOBATh W3MEHEHHe B HOBBIX
yCJIOBUSX;

JlaBaTh OL[€HKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYIIIEeCTB/IATh 1Lle/ieHaIlpaB/eHHBIA MOMCK ITIepeHoca CpeACTB U CII0COOOB
JefcTBYs B MpodeCcCHOHANTBHYIO Cpeay;

yMeTh TIePeHOCHTh 3HaHWSI B TI03HABATe/bHYI0 U TPaKTUUeCKYH 00/1acTu
JKU3HEesITe/TbHOCTH;

yMeTh UHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BLIZIBUTATh HOBBIE WJIEM, MpeJjaraTb OpUrHHA/IbHbIE TMOAXOAbI U PeIleHHs,
CTaBUTh TTPOO/IEMbI U 3a/lauH, J0IyCKalollye aJbTepPHAaTUBHBIE pellleHusl.

3) pabora c uadopmanueit:

OpPHEHTHPOBATHCS B PA3/IMUHBIX UCTOUHHUKAX MHGOPMALUK (TEKCTe yueOHOro
1mocoOusi, HAy4YHO-TIONYJ/IAPHOW JMTepaTtype, OHOJOTUYECKUX C/IOBapsX |
CTIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax [aHHbIX, B VIHTepHeTe), aHa/IU3WPOBATh



MHOOPMAIHIO pa3IMUHbIX BUJOB U (DOPM ITpe/ICTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUNBOCTH;

dhopMy/IpOBaTh 3arpoChl ¥ TIPUMEHATh Pa3/IMYHbIe METOZbI TPU TIOMCKe U
orbope Guosiornueckoi WHbOpPMAIH, He0OXOJUMOM /i BBITOTHEHUS YUeOHbIX
3a/1au;

rpyuo0OpeTaTh OIBIT MCIOJb30BaHUS HMH(MOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIO/Ib30BaHUS Pa3/TAUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSATeJIbHO  BBIOMpaTh  ONTHMANbHYIO  (OpMy  IIPe/CTaB/IeHUS
buonoruueckoit uHboOpMaruK (CxeMbl, rpadUKH, JUarpaMMbl, TaO/IULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyuHBIA f3BIK B KauecTBe CpeACTBa Ipud pabore C
Ouvonornyeckorr wuHGpoOpMaleil: TIPUMEHATb XUMUUeCKHe, (U3NUecKue U
MaTeMaThuecKve 3HaKW W CHUMBOJIBI, (OpPMYyJibl, abOpeBHaTypy, HOMEHK/IATYpY,
WCIIO/Ib30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CHMBO/IMUECKHWE  Cpe/ICTBa
HarIsHOCTH;

BJIZIeTh ~ HABBIKAMM  pacloO3HaBaHUA M 3alUTBl  WHOOPMAIHUH,
MHMOPMAaI[MOHHONW 6€30T1TaCHOCTH JIMUYHOCTH.

OBJ/lafieHHe YHUBEPCA/TbHBIMH KOMMYHHKATUBHBIMH JeHiCTBHUAMM:

1) o0menue:

OCYIIeCTB/IATE KOMMYHHKALIMH BO BCeX Ccepax >KU3HH, aKTHUBHO yU4aCTBOBATh
B [iMa/IOTe WM JUCKYCCHUU TI0 CyIIecTBy obcy)kmaemol Tembl (yMeHHE 3a/laBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHUsS OTHOCHUTE/ILHO BBIITOTHEHUS IIpejjlaraeéMou
3a/laud, YUMTHIBaTb MHTEPEChl M COTJIACOBAHHOCTH TO3UI[UH [IPYTMX YYaCTHUKOB
JTMajiora Wik JUCKYCCHN);

pacrio3HaBaTh HeBepOasibHbIE CpefcTBa OOIeHHs, TIOHMMAaTb 3HAaUeHHE
COLIMANBHBIX 3HAKOB, TPEATOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaL[WH,
yMeTb CMAr4aTh KOH(MIMKTHI ¥ BECTH ITEPETOBOPHI;

BJIaZIETh Pa3/MUYHBIMUA CII0COO0aMM OOIIeHUsT ¥ B3aMMO/IeHCTBYSI, TIOHUMATh
HaMepeHUsI IPYTUX JIto/lei, MPOSIB/ISITh YBAXKUTE/ILHOE OTHOIIIeHHEe K CO0eceIHUKY
Y B KOPPEeKTHOU (popMe (hOpMy/IMPOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHSI C HCIOJb30BAaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMecTHasi 1eITeTbHOCTD:

MOHMMAaTh W KCITO/Ib30BaTh ITPEMMYIIIeCTBa KOMaHAHONW M WHAWBHAYaTbHOMN
paboThI TIpU perieHny OMoJI0rHYecKoi Mpo6ieMbl, 000CHOBBIBATh HEOOXOAUMOCTE
TIPUMEHEHHS TPYIIIOBBIX (HOPM B3aMMO/IeHCTBYS TP pellleHny yueOHOi 3ajaum;

BLIOMpAaTh TEeMAaTWKy M METO/bl COBMECTHBIX [IeICTBUM C YUYETOM OOIIMX
MHTEPeCOB M BO3MO)KHOCTEH Ka)k/I0T0 ujieHa KOJIIEKTHBA;



TpUHUMaTh 1€l  COBMECTHOW  JiesiTe/lbHOCTA, OpPraHU30BbIBaTb U
KOOD/JMHUPOBAaThb [JEWMCTBUS MO €€ [OCTWKEHUIO: COCTaBJATh IUIAH [AEeHCTBUH,
pacrpeiesisiTh PO C Y4YETOM MHEHHM YUYaCTHUKOB, OOCY>XJaTb pe3yJ/bTaTbl
COBMECTHOU paboTh;

OlleHMBaThb KaueCTBO CBOEr0 BKJ/a/la M KaXK/[OT0 yuyaCTHMKA KOMaHZbl B
o0111uii pe3ysbTar 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpe/ijlaraTh HOBbIE TIPOEKThI, OLIEHWBaThb WJed C TIO3UIUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe TIOBeZileHMe B Pa3/IUUHBIX
CUTYyaLUsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpaXkeHUe, ObITh MHUIIMATUBHBIM.

Ogj1a/ieHle YHUBEPCA/IbHBIMH Pery/JIATHBHBIMH [IeMCTBUAMM:

1) camoopranu3anus:

WCTI0/Tb30BaTh OWOJIOTHYEeCKWe 3HAHUS i1 BbIAB/IEHUS TIPOO/IeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BbLIOMpaTh Ha OCHOBe OMOJIOTUUECKUX 3HAHUU 1ie/ieBble U CMbBIC/IOBBIE
YCTAaHOBKHU B CBOUX JIEMCTBUSAX U MOCTYMKAax IO OTHOILIEHHIO K >XUBOU TIPUPO/Ie,
CBOEMY 37I0POBbBIO U 3/10POBbIO OKPY KaIOIIIUX;

CaMOCTOSITEJIbHO OCYILeCTBJISATh MO3HABaTeIbHYH0 [eATe/IbHOCTh, BbISIB/ISTH
1ipo0/iemMbl, CTaBUTh M (HOPMY/IMPOBaTh COOCTBeHHBIE 3aZlaud B 0Opa3oBaTe/bHOM
J1esiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITE/ILHO ~ COCTaB/ISATh TIUIaH pelleHus TIpo0/ieMbl C  YYETOM
VMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPeATIouTeHU;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOro TIpeiMeTa Ha OCHOBE JTMUHBIX TTPe/IITOUTeHHH;

JlelaTh 0CO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pellleHue;

OLleHMBaTh NTPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM JpPYAWIIMNA B
pasHbIX 00/1aCTSIX 3HAHWM, TMOCTOSHHO IIOBBHIIIATh CBOM 00pa3oBaTe/bHbIA H
KY/IbTYPHBIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL[€HKY HOBbIM CHTYal[UsiM, BHOCHUTb KODPEKTHBbI B [IeTe/IbHOCTh,
OLleHUBaTbh COOTBETCTBUE Pe3yJIbTAaTOB LIeJIsIM;

BJaZileTh  HaBbIKAMM  TI03HABaTe/JbHOM  pedieKCMM KakK  OCO3HaHUS
COBepIlIaeMbIX [JIeICTBUM U MBICUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB M
OCHOBAHHM, WCIOIL30BaTh MPUEMBbI pedieKCHM [IJIs1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOT0 pellieHus;

yMeTh OLIeHMBaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh pelleHus] M0 HUX
CHWKEHMIO;



MPUHMMAaTb MOTMBBI M apryMeHTbl JDYTMX TPU aHaJu3e pe3y/bTaToOB
JleATe/IbHOCTY;

3) npuHsTHE Cebsi U APyruxX:

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZJOCTaTKU U JOCTOWHCTBA;

MPUHAMAaTb MOTMBBI M apryMeHTbl JDYTMX TPU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

TIpU3HaBaTh CBOE MPABO U MPaBO APYTYX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOTO UeoBekKa.

INPEIMETHBIE PE3YJ/IBTATDBI

[IpegmMeTHble pe3ynbTaTbl OCBOEHUS] COfep)KaHUs yueOHOro TipegMeTa
«bvonorusi» Ha yraybséHHOM ypOBHE OpHEHTHpPOBaHBI Ha obecrieueHue
npodunbHOTO  00yueHMs — oOyuaroiuxcs  Ouosornd. OHM — BKJ/IIOYAIOT:
cnieruduueckue s 6M0IOTUY HayuHbIe 3HAHWS, YMEHUS ¥ CTIOCOObI IeCTBUM T10
OCBOEHHI0, UHTEepIpeTalui 1 MpeoOpa30BaHUI0 3HAHUM, BU/IbI JesITeIbHOCTU TI0
TI0/TyUYeHWI0 HOBBIX 3HAHUM W UX TPUMEHEHHIO B Pa3/IMUHBLIX YUeOHBIX, a TaKKe B
peanbHbIX >XKU3HEHHbIX cuTyalusix. [IpegMeTHble pe3ynbTaThbl IMpeACTaBIeHbI IO
rojlamMm U3y4yeHwusl.

[TpegmeTHbIe pe3ynbTaThl OCBOeHUs] ydyeOHOro ripeamera «buonorusi» B 10
K/1acce JOJDKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTh 3HAaHWM O MecTe W pOJU OHOJMIOTHHM B CHUCTEME
eCTeCTBEeHHBbIX HayK, B (DOpPMHUPOBaHWU eCTeCTBEHHO-HAayUHOM KapTHUHbI MHUpa, B
MO3HAHUM  3aKOHOB  TIPUPOJLI U pellleHWd TMpobsieM  paldoHaTbHOTO
TIPUPO/IOTIONL30BaHuUsI, O BKJ/a/le POCCUMCKUX U 3apy0e)KHBbIX YUEHBIX B pa3BUTHE
Ouosioruy;

B/a/ieHWe CHUCTeMOW OHO/IOTUUeCKWX 3HAHWUM, KOTOpas  BKJ/IIOYaerT:
OCHOBOTIO/ararole Ouosioruyeckre TepMUHBI W TIOHSTUS (KU3Hb, KJIeTKa,
opraHusM, MeTabonM3M, TOMeOoCTa3, CaMOpEeryJsiiusi, CaMOBOCIIPOM3Be/ieHue,
HaC/IeJCTBEHHOCTb, W3MEHUHWBOCTh, POCT W Da3BUTHe), OHO/IOTHYECKHEe TeOpHH
(knetounas Teopus T. IlIBanHa, M. lllneligeHa, P. BupxoBa, XxpoMoCcOMHas Teopus
HacneactBeHHOCTA T. Moprana), yuenuss (H. W. BaBuioBa — o0 1meHTpax
MHOr0oo0Opa3usi ¥ TIPOMCXOXKAEHHS  KY/JAbTYPHBIX  PAaCcTeHUH),  3aKOHBI
(equHOOOpA3ust TIOTOMKOB TIEPBOTO TIOKOJIEHUs, PaCIeTUIeHus], UACTOThI TaMeT,
He3aBUCUMOro HacnenoBaHuss [I'. MeHgensi, TrOMONOTAYeCKUX pSiJOB B
HaCJ/IeICTBEHHOM W3MEHUUBOCTU H. n. BagBusoBa), TIPUHLUATIBI
(KOMILJIEMEHTapHOCTH);

BJ/IaJleHWe OCHOBHBIMM MeTOJaM{ HAyUHOrO TMO3HAHWS, WCIO/Jb3yeMbIX B
OUOIOTUUECKUX HWCC/IeJOBAaHUSX JKUBBIX OOBEKTOB (OmucaHve, W3MepeHue,
HabmoieHye, SKCIIepUMEeHT);



yMeHUe BbIZIeJISITh CYIlleCTBeHHbIe MPHU3HAKKU: BUPYCOB, KJIETOK MPOKApUOT U
9YKapHOT, OJHOK/JIETOUHBIX M MHOTOK/IETOYHbIX OpraHU3MOB, B TOM UHCJe
GakTepuii, rprubOB, paCTeHUH, JKUBOTHBIX U Ue/IOBeKa, CTPOEHUsI OPTaHOB U CUCTEM
OpPraHOB DACTeHWi, >KWBOTHBIX, UeJiOBeKa, TIPOLIeCCOB JKU3He/esTebHOCTH,
TIPOTEKAIOI[UX B OpraHW3Max PacTeHWH, KMBOTHBIX U uejioBeKa, OMOIOrmuecKnx
TIpolieccoB: oOMeHa BelriecTB (MeTabomm3M), MpeBpalljeHusl SHepryud, OpoXKeHwHs,
aBTOTPO(HOIO U reTepoTpOPHOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, Meli03a, raMeToreHe3a, sMOpUoOreHe3a, OCTIMOPHUOHATBFHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBHAYaJbHOTO  pa3BUTUs  oOpraHu3ma  (OHTOTreHe3a),
B3aMMO/IeNCTBUS TeHOB, reTepo3uca, UCKYCCTBEHHOTO 0TO0Da;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3M MEXJY OpraHOWZAMU KJI€TKH U UX
GYHKIUSIMH, CTPOEHHEM K/IeTOK pa3HbIX TKaHeM U WX (QYHKIUAMH, MEXIY
opraHaMd ¥ CHUCTeMaM{d OpraHOB y pacTeHUM, >KUBOTHBIX W uejloBeKa U UX
GYHKIUSIME, MeXAy CHUCTeMaMH OpraHOB M WX (YHKIUSIMH, MeXAy 3Taramu
oOMeHa Bell|eCcTB, 3TarlaMy KJIeTOYHOTO IMKJIA U )KMU3HEHHBIX I[UK/IOB OPraHK3MOB,
jTaramMu SMOPUOHATILHOTO DPAa3BUTHsSL, T€HOTUIIOM U (HeHOTUTIOM, (PEeHOTUTIOM U
(dhakTopamu cpe/ibl 0OHUTaHUS;

yMeHUe BBISIB/ISTH OTJMUUTEe/bHbIe MPHU3HAKU YKUBBIX CUCTEM, B TOM UHCJie
paCTeHHH, >)KUBOTHBIX M UEIOBEKA;

yMeHHe WCIO/b30BaTh COOTBETCTBYHOI[ME apryMeHThbl, OHOJIOrHUecKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY I 0Ka3aTe/bCTBA PO/ICTBA OPTaHM3MOB pPa3HbIX
CUCTeMaTU4YeCcKuX TPyIIT;

yMeHHe pelaTh OMooruyeckue 3a/lau, BbISB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIE
CBSI3U MEXXy MCC/IelyeMbIMU OHOIOrMUeCKUMHU MPOLIeCCAMU U SIBJIEHUSIMH, [ie/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUU T10JTyYeHHBIX Pe3y/IbTaTOB;

yMeHHE BBITIOMHATE JlabopaTOpHbIe YW TPaKTHUYecKHWe paboThl, COOMOAATH
TipaBu/ia npy paboTe ¢ yueOHBIM U 1abOpaTOPHLIM 000pYyZ0BaHUEM;

yMeHWe BBIJBUTATb THUIIOTe3bl, IIPOBEPATH WX SKCIIEPUMEHTaTbHBIMU
cpeacTBamMu, (OpMYJ/HMPYs 1ieflb HCC/IeOBAHUS, aHAIM3UPOBaTh IIO/TyYeHHbIe
pe3yJibTaThl U [lefiaTh BHIBO/IbI;

yMeHHe y4yaCTBOBaThb B yueOHO-MCC/Ie[OBaTeIbCKOM paborte 1o Guomoruw,
5KOJIOTUM U MeJULIMHe, TPOBOIMMOM Ha 0a3e LIKOJIbHBIX HAay4HbIX OOIIeCTB, U
nyOMMUHO — TIpeJCTaBAATH  MOJy4YeHHble  pe3y/ibTaThl HAa  YUYEHUUeCKUX

KOH(epeHIUsX;
yMeHHe OlleHHMBaTh 3THYeCKWe acTeKThl COBPEMEHHBIX WCC/IeZloBaHUM B
obmactu  Guosornu W MeAMIMHBI  (KJIOHWUPOBaHWE,  HMCKYCCTBEHHOE

OTJIO/IOTBOPEHMe, HalpaB/ieHHOe W3MeHeHHe TeHOMa U CO3/laHue TpPaHCTeHHbIX
OpraHH3MOB);



yMEeHHe OCYIIeCTB/ISATb OCO3HAHHBLINA BLIOOp Oyayirer mpodeccroHaTbHOM
JesiTe/IbHOCTU B 00/s1acTi Guosioruu, MeAULIMHbI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeJIbCKOTO XO035MCTBa, MUILLEBOM MPOMBILLLIEHHOCTH, yTayOnsTh Mo3HaBaTe/IbHbIN
WHTepec, HarlpaB/ieHHbIN Ha OCO3HAHHBINA BBIOOP COOTBETCTBYHOIIEH npodeccuu u
npoZio/bkeHre  Guosiornueckoro  0bpa3oBaHUSI B OpraHM3alUsX CpeJHero
nipoeCcCHOHATLHOTO U BhICIIIEro 06pa3oBaHUsl.

[TpeaMeTHbIe pe3y/bTaThbl OCBOeHHsI yueOHOro mpeaMera «buonorusi» B 11
K/1acce JOJDKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTh 3HAaHWK O MecTe W PO OHOJMIOTUHM B CHCTEME
eCTeCTBEHHbIX HayK, B (OPMUPOBaHMHM COBPEMEHHOM eCTeCTBeHHO-HayUHOU
KapTWHBI MHpa, B ITI03HAHWM 3aKOHOB TIPUPOJbI UM PEIIeHUU IKOJIOTMUeCKUX
npobsieM uesioBeUeCTBa, a TakkKe B pelleHWd BOMPOCOB PalMOHAILHOTO
TIPUPO/IOTIOIb30BaHus, U B ()OPMUPOBAHUU 1IEHHOCTHOTO OTHOILIEHUs K TIPUPO/e,
o0I11eCTBY, Ue/I0BEKY, O BK/aZle POCCUMCKUX M 3apyOe>KHBIX yUEHBIX-OMOIOTOB B
pa3BUTHe OHOJIOTHY;

yMeHue B/a/ileTh CUCTeMOW OHOJOrMuecKuX 3HAHWM, KOTOpas BK/IIOUaeT
orpefieJieHUsT W TIOHMMaHHe CYIIJHOCTH OCHOBOIIOJ/IAraroIinux OHUoIoruuecKux
TEPMUHOB M TIOHATUM (BUJ, 3KOocHCTeMa, Ouocdepa), Ouo/sornueckrie TeOpHH
(3BomoroHHasi Teopusi U. [lapBuHa, CUHTeTUUYECKas TeOpHsi SBOJIIOLIMH), YUeHHs
(A. H. CeBepuoBa — 0 nyTax M Hanpas/eHUsaXx 3Bomonum, B.W. BepHazackoro — o
6uocdepe), 3akoHbI (reHeTUUeCKOTO paBHOBecus k. Xapau u B. BaiinbGepra,
3apogpimieBoro cxoacrBa K. M. bspa), mpaBuna (Munumyma HO. JIubuxa,
5KOJIOTUUeCKOW NUpaMuJbl SHepruv), rumnotesbl (rurnore3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/ajleTb ~ OCHOBHbIMU  METOJAMM  HAy4yHOrO  [O3HaHWS,
WCTI0JTb3yeMbIMU B OMOIOTHYEeCKUX UCC/IeJOBaHUSIX KUBBIX 00BEKTOB U SKOCHUCTEM
(omucaHve, u3MepeHue, Hab/to/leHNe, YKCIIEPUMEHT), CIIocobaMu BbIsSB/IEHUS U
OLIeHKU aHTPOIIOTeHHbIX U3MeHeHU B MPUPO/Ie;

yMeHUe BBIJENATh CYIleCTBeHHble TIPHM3HAKW: BHUOB, OHOreoI|eHO30B,
KocucTeM U Ouocdepsl, CTaOWUIM3UPYIOIIETO, ABWKYIIEr0 YW pa3pbIBaiOIIero
€CTeCTBEHHOI' 0 otbopa, aJyIoNaTpUUeCKOro 17} CUMIMAaTPUYeCcKoro
BH1000pa30BaHusl, B/IMSHUS JABWKYIIAX CH 3BOJIIOLMK Ha TeHOMOH/ TOIY/ISIUH,
TIPUCITOCOO/IEHHOCTH OPTraHM3MOB K cpejie 00MTaHMs, uepe/JOBaHUs HarpaB/eHUM
3BOJIIOLIUM, KDYTOBOPOTA BEILECTB U MOTOKA SHEPTHMU B SKOCHUCTEMAX;

yMeHMe YCTaHaB/IMBaTb B3aMMOCBSI3M MEXAY TMpOLIeCcCaMu 3BOJIIOLUH,
JBIDKYIIIUMM CUJIaMWA aHTPOTIOreHe3a, KOMITIOHEeHTaMM Ppa3/IMuHbIX 3KOCHUCTeM U
TIPUCITOCOOIEHUSIMU K HUM OPTaHU3MOB;

yMEeHUE  BbISB/IATb  OT/IMUMTE/IbHble  MPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCO0/IEHHOCTh BUZIOB K cpefie oOuTaHusi, abMOTUUeCKUX U OUOTUUeCKUX



KOMITIOHEHTOB ~ 3KOCHCTeM, B3aWMOCBsi3eli  OpraHM3MOB B  COOOIIlecTBax,
AHTPOTIOT€HHBIX U3MEHEeHUI B 9KOCHUCTeMaX CBOe MeCTHOCTH;

yMeHHe WCIIO/b30BaTh COOTBETCTBYHOI[ME apPryMeHThbl, OHOJIOrHUeCcKyto
TEePMUHOJIOTUI0 U CUMBOJIMKY AJIsl [JOKa3aTeJbCTBa POZCTBA OPraHU3MOB pPa3HbIX
CHCTeMaTHUeCKUX TPYIII, B3aUMOCBSI3M OPraHU3MOB U Cpe/ibl O0UTaHUs, eUHCTBA
YyeslOBeUeCKMX pPac, HeoOXOAWMOCTH COXpaHeHWs MHOroo0pasusi BHOB |
9KOCHCTEM KaK yCJIOBHS COCYIIIeCTBOBAHUS TIPUPO/Ibl U UeI0BeUeCTRBa;

yMeHue peliaTb OMosoruyeckue 3alaul, BbISB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIE
CBSI3U MEX[TY UCC/IelyeMbIMU OHOIOrMYeCKUMHU TIPOLieCCaMy U SIBIEHUSIMU, [1e/1aTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHUHM TIOJTYYeHHBIX Pe3y/bTaToB;

yMeHUe BBINOHATL JlabopaTOpHble U MpaKThUueckrhe paboThl, CO0/Ir0/aTh
TipaBuW/Ia rpu pabore ¢ yueOHbIM U 1ab0paTOPHLIM 0060pyI0BaHUEM;

yMeHWe BBIJBUTaTh THUIOTe3bl, TPOBEPSTh WX SKCIePUMEHTa/TbHBIMU
cpeacTBaMy, (QOPMY/IUpPYysS Lelb WMCCAeOBaHUs], aHATU3UPOBATh TIOTyUeHHbIe
pe3y/IbTaThl U /le/laTh BLIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[JOBaTe/NLCKOM paboTe mo Guosioruy,
5KOJIOTUU U MeJIMIFHe, TMPOBOJUMON Ha 0a3e IMIKOJBbHBIX HayuHbIX OOIIECTB, U
nMyO/MUYHO ~ TIPe/ICTAaB/ISATH  TOJyYeHHble  pe3y/bTaThl HAa  yYeHWYeCKUX
KOH(epeHLUsX;

yMeHHe OLIeHHWBaTh TUIOTe3bl U TEOPUU O MPOUCXOXK/IeHUM >KHU3HH, YesloBeKa
U 4e/iOBeYEeCKUX pac, O MPUUMHAX, TIOCIEACTBUSIX W CIOCO0ax MpeAoTBpalleHus
r7100a/IbHBIX M3MeHeHul B 6rocdepe;

yMeHHe OCYLIeCTB/STb OCO3HaHHbIM BbIOOp Oyayieil mpodeccruoHanbHON
JiesiTeTbHOCTU B 00/1aCTh GMOIOTUH, IKOJIOTHH, TIPUPO/IOTI0/Ib30BaHUSs, MeAULIVHEI,
OMOTEXHOJIOTHUY, TICUXOJIOTHH, BeTePUHAPUH, CebCKOTO XO35HCTBA, MUILEBON
TIPOMBILIUIEHHOCTH, YI/yO/IATE TIO3HABaTelbHbI WHTEpeC, HarpaBeHHBbI Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMHOIIEWM  mMpodeccud U MPOJAODKEHUE
buosioruueckoro o6pa3oBaHusi B OpraHU3alvsX CpefHero rnpodecCUoHaIbHOTO U
BbICIIIero 0Opa3oBaHMs.



TEMATHNYECKOE IVTAHUPOBAHUE

10 KJIACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/nn Konrponbnsbie | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/bHbIE
padoThI paboTbI
pecypchbl
1 buosiorus kak Hayka 1 Bubmorexa [JOK
y https://m.edsoo.ru/863cedba
bubmmoreka ITOK
2 XK 2
VIBbIE CHCTEMBL I HX M3y HeHHe https://m.edso0.ru/863cf684
bubmioTeka [IOK
3 b 2 0.5
HOJIOTHA ICTETKH https://m.edsoo.ru/863cf508
bubmioTeka LIOK
4 X 1 1
HMMHAECKA OPTAHM3ANIA ITETKH 0 https://m.edso00.ru/863cf684
bubmoTeka [IOK
2
> CTpoeHHe H GyHKLuH KIeTKH 8 https://m.edso0.ru/863cf684
6 OOMeH BelleCTB U TIpeBpalljeHre SHeprur B 9 1 bubmmoreka IIOK
KJIeTKe https://m.edsoo.ru/863cf7e2
7 HacnencrBeHnHasi UHpopmarus u 9 0.5 bubmioTeka [IOK
peanu3ariyisi eé B K/IeTKe ’ https://m.eds00.ru/863cfb20
bubmoTeka LIOK
8 JKusne 7! e 6 1
VSHEHHBI QUL IIIETRA https://m.edsoo.ru/863cfd3c
bubmoTeka [IOK
17 1.
J CTpoerye 1 GyHKIMU OpraH3MOB > https://m.edsoo.ru/863cfeea
bubmoTeka LIOK
1 P 1.
0 a3MHOJKeHVe U pasBUTHe OpPraHu3MOB 8 5 hitps:/m.eds0o.ru/863d0340
11 ['eHeTrKa — HayKa O HaC/eCTBEHHOCTHU U 2 0.5 bubmmoteka IIOK



https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cedba

HN3MEHYMBOCTH OPraHMU3MOB

https://m.edsoo.ru/863d0340

12 3aKOHOMEPHOCTH HacJ/IeICTBeHHOCTHU 10 1 Bubmiorexa LIOK
p A https://m.edsoo.ru/863cedba
13 3aKOHOMEPHOCTU U3MEHUUBOCTHU 6 1 Bubmmorexa T[OK
https://m.edsoo.ru/863cf684
14 I'eneTHKa uesoBeKa 3 0.5 Butmzorexa [IOK
https://m.eds00.ru/863cf508
15 CesiekList OpraHr3MOB 4 1 Bubmaorexa [IOK
https://m.edsoo.ru/863cf684
bubmmoteka IIOK
16 BuoTtexHoJiorusg U CUHTeTHYeCKass OM0JIorus 4 hitps://m.edsoo ru/863cf684
17 Pe3epBHoe Bpems 1
OBLIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 13



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863d0340

11 K/TACC

KosmuecTBO uacoB JJ/IeKTPOHHBbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/n Konrtpoibnsbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
padoThI paboTbI
pecypchbl
1 3apoykJeHre U pasBUTHE BOJTFOLIMOHHBIX 4 bubmmoteka IIOK
Mpe/iCTaB/IeHNi B OMO/IOTHUH https://m.edsoo.ru/863cedba
bubmmoteka IIOK
2 MUuKposBoIIIO eé pe3 a 14 2
HMKPOIBOTIOLIA 1 €€ Pe3y IbTATbI https://m.edso0.ru/863cf684
3 Makpo3BoJIIOLIMS U e€ pe3y/bTaTbl 6 Bubmaorexa [IOK
P H pesy https://m.edsoo.ru/863cf508
4 IIpoucxoxaeHvie 1 pasBUTHE KU3HU Ha 15 15 bubmmoreka IIOK
3emie ' https://m.eds00.ru/863cf684
bubmmoteka IIOK
5 [IpoucxoxmeHre yes0BeKa — aHTPOIIOTeHe3 10 1
P A P https://m.edsoo.ru/863cf684
JKOJIOTHS — HayKa O B3aMMOOTHOLLEHHUSIX
6 OpraHW3MOB U Ha/IOPraHU3MeHHbIX CUCTEeM 3 0.5 Bubmaorexa [IOK
P o AOP N ' https://m.eds00.ru/863cf7e2
C OKpYyKarolllel cpefion
bubmmoreka IIOK
7 0] ) 9 1.5
PTAHHSMBT H CPE/a ODUTAHA https://m.edsoo.ru/863cfb20
. Bubmioreka LIOK
8 3 9 0.5
KOO BUOB M HOTy JIALHH https://m.edsoo.ru/863cfd3c
9 OKosorust coo01[ecTB. DKOOTHUYECKHEe 12 0.5 Bubmioreka IIOK
CUCTeMbI ' https://m.edsoo.ru/863cfeea
bubmmoreka ITOK
1 b —
0 Mocepa — r100anbHas sKocucTema 6 https://m.eds00.ru/863d0340
11 YesioBeK U OKpysKaroLjas cpesia 6 bubmmoreka LIOK



https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cedba

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

12

PesepBHOe Bpems

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102

7.5



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

YYEBHO-METOAUNYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA

OBA3ATEJ/IBHBIE YVYEBHDBIE MATEPHUAIJIBI IJId YYEHHUKA

Tepemos A. B. buonorus. buonoruueckue cucremsl U rporeccsl . 10 knacc/ «M3gatensctBo « MHemMo3rHa»

METOOIAYECKHE MATEPHAIJIBI IJId YYUTEJIA
Y4yebHuK L. KO. AnekcalwumnmHom n gp. «kECTecTBeHHO-Hay4Hble NpeaMeTbl. DKo0rnyeckas
Ky/bTypa. 10-11 knacc KNnacc», «M3patenscrso «[pocselleHne»
LUNDPOBbIE OBPA3OBATEJIbHBIE PECYPCbI U PECYPCbl CETU MUHTEPHET
EK IIOP, school-collection.edu.ru

https://resh.edu.ru
http://www.floranimal.ru
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