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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o yuebHoMy mipeametry "Buonorus” (gamee - Guosiorusi) Ha
ypOBHe cpeaHero oOiero obpa3oBaHust pa3paboTaHa Ha OcHOBe dezepanbHOTO
3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit ®efepanium»,
dI'OC COO, KoHueruu IIpernojlaBaHus yueOHoro rpeameTra «buonorus» wu
OCHOBHBIX TI0JI0’KeHUH (heiepanbHOM paboueii TporpaMmbl BOCITUTAHUSI.

YuebHbiii nipeiMeT «buosorusi» yriay6néHHoro ypoBHsi u3ydenus (10-11
KJIaCChl) sIBJISIETCS OHUM W3 KOMITOHEHTOB IpeiMeTHOlN obnactu «EcTecTBeHHO-
HayuHble TipeAMeThbl». CorsiacHo mnojsoxeHusM OI'OC COO mnpoduabHbIe
yueOHbIe TIpeIMeThbI, U3yuaeMble Ha YrayO/nEHHOM YPOBHE, SIBASIOTCS CIIOCOO0OM
muddepeHiaiii  00yueHHsI Ha YpOBHe cpefiHero o0Iero oOpa3oBaHus U
TIpY3BaHbl 00ECTIeUnTb TPEeeMCTBEHHOCTh MeXy OCHOBHBIM OOIIWM, CpeqHUM
o01MM, cpeHUM TpodecCcroHa/bHBIM U BBICIIIMM 06pa3oBaHueM. B To ke BpeMms
KOKIbId M3 93TUX Yy4eOHBIX TMpeAMeTOB [O/DKeH ObITh OpHeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATE/NbHBIX M Pa3BUBAIOIIUX
3a7lau, CBS3aHHBIX C TMpodopreHTalyell 00yJalLUuXcsi U CTUMY/IUPOBaHUEM
WHTepeca K KOHKDeTHOW 00/laCTH Hay4yHOTO 3HAaHUs, CBSI3aHHOTO C Ouosiorvew,
MeJULMHOU, SKOJIOTHeM, TICUX0I0TUeH, CTIOPTOM WX BOEHHBIM JI€JI0M.

[Iporpamma 1o yuebHoMy mnipeameTy "Buosiorus" [aéT mpejcTaB/ieHHe O
LeJid M 3a/ladax u3yueHus ydyeOHoro mpeamera «buosorus» Ha yriayOGnéHHOM
yYPOBHe, oripejiefisieT 00si3aTe/ibHOe (MHBapHaHTHOE) TIpeJMeTHOe CO/iep>KaHue, ero
CTPYKTYpUDOBaHWe TI0 pas3fesaM UM TeMaM, paclipefiejieHde 10 Kjaccam,
peKOMeH/lyeT T0C/ie[j0BaTe/IbHOCTh K3y4yeHUs yuyeOHOTO MaTepuana C Y4éTOM
MeXIpeAMETHBIX W BHYTPUITPEAMETHBIX CBsI3€M, JIOTUKA y4eOHOro mporiecca,
BO3PacTHbIX 0cCOOeHHOCTeW oOydaromuxcs. B mporpamme 10  Guosoruu
peasM30BaH TPUHIMI TIPEeMCTBEHHOCTU C HW3y4yeHHeM OMOJIOTMM Ha ypOBHE
OCHOBHOrO  obmiero obOpa3oBaHusi, Osarofaps uemMy IPOCMAaTpUBaeTCs
HarpaB/IeHHOCTb Ha  TIOC/Te[yloljee pa3BuTHe OWOJIOTUUECKUX  3HaHWH,
OpHEHTHPOBAaHHbIX Ha (POPMUPOBAHUE eCTeCTBEHHO-HayYHOT0 MUPOBO33peHMUs,
9KO0JIOTUYECKOTO MBbIIJIeHUs, TIpe[CTaB/leHni O 370poBoM oOpase >XM3HH, Ha
BOCIIMTaHUe OepeXXHOr0 OTHOIIIEHHsS K OKpYyyKarollleli NpuUpojaHOi cpene. B
nporpaMMe 1o OHOJOTUM TakKXKe TOKa3aHbl BO3MOYKHOCTH ydeOHOro Tipeamera
«buonorust» B peanmusaimu  TpeboBanuit ®I'OC COO K MIaHUPyeMbIM
JIMYHOCTHBIM, MeTarpeJMeTHbIM UM TIpeJMeTHbIM pe3ysbTaTaM o00yueHHs U B
¢bopMHpOBaHWM OCHOBHBIX BWJIOB  yueOHO-TIO3HABAaTeNbHOU  [1esiTeIbHOCTU
o0yuarmMxcss M0 OCBOEHWIO Coflep)KaHus Ouosoruueckoro oOpa3oBaHUs Ha
ypOBHe cpefiHero o0iiiero o6pa3oBaHuMs.

YueOHbIl TIpefiMeT «bronorusi» Ha ypoBHe cpefHero o0imero obpa3oBaHus
3aBepiaeT Ouosoruueckoe oOpa3oBaHWe B IIKOJe W OpPHWEHTHUPOBAaH Ha



paciiiMpeHye W yriayOsieHrWe 3HaHWY 00ydYarolUXCsl O YKMBOW TIPUPOZE, OCHOBax
MOJIEKY/IIPHOM ¥ K/IeTOUHOW OWOioruu, 3MOpHOIOrdd U OWONOTHUH pa3BUTHS,
TeHeTUKH, CeIeKI[i1, OM0TeXHOJIOTUH, IBOTIOI[MOHHOTO YUeHUs U 9KOJIOTUH.

N3yuenve yuebOHoOro ripeaMera «buosiorusi» Ha yriayb/eHHOM ypOBHe
OPHMEHTUPOBAHO Ha TIOJTOTOBKY OOy4YarolUXCsi K TIOC/eAYIOIIeMY TOTy4YeHUIO
Ouosornueckoro  obpa3oBaHMs B By3aX W OpraHu3alUsX  CpeaHero
nipodeccroHanbHOr0 06paszoBaHusi. OCHOBY €ro CoZiepKaHusi COCTaB/IsieT CUCTeMa
OUO/IOTUUECKUX ~ 3HAHWMW, TIOJNIyUeHHBIX TIPU  HW3YYeHWH  OOYYaroIMMUCS
COOTBETCTBYIOI[UX CHUCTEMAaTUUECKHX pa3Zie/ioB OMOJIOTHH Ha YPOBHE OCHOBHOTO
obrero obpaszoBanusi, B 10—11 Kmaccax 3TH 3HaHUSA TOJy4YalOT pa3Buthe. Tak,
paciivpeHbl ¥ yryiyOsieHbl OHOIOrMYeckre 3HaHUSI O paCTeHHUsX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me ue/ioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HU,
JOTIOTHATETbHO BK/IFOUEHBI OMOI0THUeCcKe CBe/leHHs TIPUK/IaZIHOTO 1 TIOUCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIO/b30BaTh KaK OPUEHTHPHBI /ISl TIOC/IeyIOLIEero
BbiOOpa mpodeccun. Bo3Mo)kHa Takke HHTerpalusi OMOJOrMYecKUX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSMMU, TTOyYeHHbIMH OOYUarolUMHUCS TIPU U3YUeHUH
¢bu3uKY, XUMUH, reorpadvy 1 MaTeMaTHKU.

CTpykTypa IIporpamMmbl I0 yuebHOMYy mpeaMmetry "buonorus” orpakaer
CHUCTEMHO-YPOBHEBBIM M 9SBOJIIOIMOHHBIN TIOAXOAbI K HW3yueHHI0 OHOIorum.
Cor/iacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe [I/Isl }KUBbIX
CUCTEeM Pa3HOT'0 YPOBHSI OpraHW3aliiU, SBOJIIOLIMM OPraHUUeCcKoro Mypa Ha 3emiie,
coxpaHeHHs] OHMOJIOTMUeCKOro pa3HooOpa3usi TimaHeTel. Tak, B 10 Kmacce
M3y4aloTCs OCHOBbI MOJIEKY/ISIPHOM U K/IeTOUHOW Ouosioruv, 3mMOpHOJIOTHH U
OuosIoTUM PA3BUTHS, T€HETUKH W CeJeKI[UH, OMOTeXHOJOTMM U CHHTETUYECKOU
OMONOrKH, aKTyaJIM3HUPYIOTCS 3HAHHSA OO0ydJarol[uxcs 1o OOTaHWKe, 300JI0THH,
aHaToMuu, (usnronorud uesoBeka. B 11 Kiacce H3yuarOTCs 3BOJIOLIMOHHOE
yueHue, OCHOBBI 9KOJIOTHH U yueHUe 0 buocdepe.

YuebHbIW  TIpeaMeT  «buHosioTHs»  TpYM3BaH  00eCTieurdTh  OCBOEHHE
o0OyuaroluMucs 6MOIOTUUeCKHUX TeOpHid M 3aKOHOB, Ujlel, MPUHIUIIOB 1 TIPaBUJI,
JIeXKallliX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-HAayYHOU KapTUHbI MUPA, 3HAHUU O
CTPOEHUU, MHOroo0pasuu U OCOOEHHOCTSIX KJ/IeTKW, OpraHu3Ma, MOMyJIsLuy,
O1oIIeHO3a, SKOCHUCTEMBI, O BBIJAIOIIUXCS HayUYHbIX JOCTWKEHHUSX, COBPEMEHHbIX
WCC/IeJOBAaHUSIX B OMOJIOTHH, TIPUK/IQHBIX acreKTax OMooruueckux 3HaHWM. st
pa3BUTHSI U TIOAJep>KaHUs WHTepeca OOydYaromMxcsi K OMOIOruMM Hapsiay Co
3HaUUTEebHBIM 00BEMOM TEOPETUUECKOTO MaTepHasa B COZepKaHWU TPOrpaMMbI
1o OMOJIOrUK MpelyCMOTPEeHO 3HAKOMCTBO C MCTOPHEM CTAaHOBJIEHUSI M Pa3BUTHS
TOM WIM WHOW 00/1acTh OHOJIOTMM, BK/IAZIOM OTEUYEeCTBEHHBIX U 3apyOe>KHBIX
YUEHBIX B pellleHre BaKHeUIIINX OMOI0rMuecKux 1 3KOJI0rMuecKux mpobsiem.



Llenb u3yuenus: yuebHOro mpegmMeta «brosorus» Ha yriy0aeéHHOM ypOBHE —
oB/iaZieHe  OOyvaroOIUMHMCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKLIMOHA/ILHOU
OpraHM3allMi JKHUBBIX CHCTEM PA3HOrO0 paHra W mnpuHobpeTeHHe yMeHHH
WCTI0/Tb30BaTh 3TH 3HaHUS B ()OPMUPOBAHHM HMHTEpeca K orpeze/éHHOW 00/1acTH
rpoeCcCHOHA/LHON  /1eATe/TbHOCTH, CBSI3aHHOW C OuHoJioTMel, WIM K BBIOOpY
yueOHOTO 3aBe/ieHUs [1JIs1 TIPO/I0JDKeHHsT OM0/IOrMuecKoro 00pa3oBaHusl.

HocTwkeHWe 1jelM  W3ydyeHUs yueOHoro TtipegmeTra «buosorus» Ha
yriy6/1EHHOM ypOBHe 00ecrieurBaeTCsi pellieHrneM CieIyHoIIrX 3a/jau:

OCBOeHHe O00YyYarIIUMUCS CUCTeMbl OHMOJIOTHYeCKUX 3HaHWM: 00 OCHOBHBIX
OMOIOTUUECKUX TeOpUsiX, KOHLETIUIX, TUT0Te3ax, 3aKOHaX, 3aKOHOMEePHOCTSIX U
TIPaBH/IaX, COCTABJISIOIINX COBPEMEHHYIO eCTeCTBEHHO-HayUHYI0 KapTUHY MHpa; O
CTPOEHWM, MHOroo0pa3vM U OCOOEHHOCTSX OMOJOrHYecKMX CHUCTeM (KJIeTKa,
OpraHu3M, MOMyJISIus, BI, OroreoiieHo3, buocdepa); 0 BbIJAIOIUXCS OTKPBITHUSIX
Y COBpeMEeHHBIX UCC/IeIOBaHUsIX B OM0/IOTHY;

O3HAaKOMJIEHHE OO0YyYaroIuXCsi C MeTOJaMU TIO3HAHMS JKUBOMW TIPUPO/IbI:
WCC/IeJOBaTe/IbCKUMUA ~ METOJaMH  OMOJIOTHYeCKMX HayK (MOJIEKY/ISIpHOM U
K/IeTOUHON Ouosioruu, >SMOpHMOSIOTMM W OHOJIOTUM PAa3BUTHS, Te€HETUKH H
cejieKlIUM, OWOTEXHOJOTUM W CHUHTeTHYeCKoW OHoJIoTHH, T1a/leOHTOJIOTHH,
9KOJIOTMM);  METO/JIaMM  CaMOCTOSITeJIbHOTO  TpOBeJieHus  OHMOIOruuecKux
WCCiejoBaHMA B JylabopaTopuMi ¥ B Tipupofie (HaOmiofieHue, W3MepeHue,
9KCTIePUMEHT, MO/IeTUPOBaHUE);

oB/iaZieHe OOydYarOI[UMHUCS ~ YMEHUSIMH: CaMOCTOSTe/TbHO  HaXOJAWTh,
aHa/IM3UPOBAaTh W WCITO/Ib30BaTh OMOOTMUECKYI0 HH(OPMAIIHMIO; IT0/Ib30BAThCS
OMOIOTUUECKON TEepPMUHOJIOTUEM W CUMBOJIMKOH; YCTaHAB/IMBATh CBSI3b MEXIY
pa3BuUTHEM OWONOTMM W  COLMATbHO-9KOHOMUYECKUMH U 9KOJIOTUYECKUMHU
npobsieMaMyl  uesiOBeUeCTBa; OL|eHWBaTh IIOC/Ie[CTBUSI CBOeH [1esTebHOCTH TI0
OTHOIIIEHUIO K OKpY’KaroIlle TpUpPOAHON cpefe, COOCTBEHHOMY 370POBBI0 U
3[0POBBI0  OKDPY’)KAIOIIUX  JIFOJEeM; O00OCHOBBIBAaTH W  COO/MIOATh  MephI
npodrIaKTHKA UHQEKI[MOHHBIX 3a0o/ieBaHuM, TTpaBWIa TMOBeJeHUsI B TIPUPOJie U
obecrieueHusi 6e30MacHOCTU COOCTBEHHOW JKH3HE/IeATeTbHOCTH B UPe3BbIYaMHBIX
CUTyal[UsIX TPUPOAHOTO W  TEXHOTeHHOrO0 XapakTepa, XapaKTepPU30BaTh
COoBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMO/IOTHY;

pa3BUTHE Y 00YyUarolUXCs WHTE/JIEKTya/bHbIX ¥ TBOPUECKUX CIIOCOOHOCTeM
B TIpOljecce 3HAKOMCTBA C BBbIJAIOIIUMUCA OTKDBITUSIMU U COBPEMEHHBIMU
WCCNeIOBaHUSIMU B OHOJIOTUM, pelllaeMbIMH el TMpobsieMaMH, MeTO/0/0ruei
O1O0JIOrUecKoro WCCIeJOBaHMSI, TIPOBeIeHUS 9KCTIepUMEeHTaTbHbBIX
WCC/IeJOBaHUM, pellieHus1 OMO/IOTUUeCKUX 3a/layu, MOZe/TMPOBaHusl OMOIOTMUeCKUX
00BEKTOB U TIPOLIECCOB;



BOCIMTaHWe y 00yuaroIuxcsi LIeHHOCTHOT'O OTHOLIEeHUsI K >KUBOM MPUpO/ie B
1|eJIOM U K OT[ie/IbHbIM eé 00beKTaM U siBleHUsIM; (hOpMUpPOBaHUe 9KOJI0TYeCcKoH,
reHeTUYeCKO TpaMOTHOCTH, OOIell Ky/JbTypbl TIOBe/leHHsI B TIPUPO/E;
VHTerpaluy eCTeCTBeHHO-HayUHbIX 3HaHUM;

npuobpereHre  00yuyarOIMMHCS ~ KOMIIETEHTHOCTM B pal[MOHAJbHOM
MIPUPO/IOTI0/Ib30BaHUU  (COO/IOleHre TIpaBU/ TIOBe/IeHUs B TIPUPOJE, OXPaHbl
BUJIOB, 9KOCUCTeM, 6uocdepsl), coxpaHeHUH COOCTBEHHOIO 3/0POBbSI U 3/I0POBbsI
OKpy’XKalolux Jirogeid (cobmozenuss wmep npoduaakTUKU  3abosieBaHU,
obecrieueHrie 06e30MacCHOCTU >KU3HEJESTeTbHOCTU B Upe3BbIUalHbIX CUTYaLUsIX
NPUPOJHOTO U TEXHOTeHHOIO XapakTepa) Ha OCHOBe  MCIIO/b30BaHUS
OroIornuecKrx 3HaHUM ¥ yMeHU B NOBCeIHEBHOM >KU3HU;

co3/laHMe  YCAOBWMM  [jII  OCO3HAHHOTO  BbibOpa  OOyYarOIUMUCS
VH/IUBH/1ya/IbHOU obpa3oBarebHOM TpaeKTOPUH, CTII0COOCTBYIOIIIEH
nocseiyroieMy npogecCUOHalbHOMY CaMOOIIPe/ie/IeHH0, B COOTBETCTBUM C
VHAUBU/1ya/IbHBIMU UHT€pPeCaMU 1 TTOTPeOHOCTSIMU perroHa.

OO611iee uKMCI0 YaCcOB, OTBE/IEHHBIX HAa M3yueHue OWOJIOruU Ha yriiybieHHOM
ypoBHe cpeziHero obiriero obpa3zoBanusi, coctapnser 204 yaca: B 10 kmacce — 102
yaca (3 uaca B Hezient0), B 11 knacce — 102 yaca (3 yaca B HeJiet0).

OTt6op opraHu3alUMOHHBIX (OpPM, METOJOB U CpeACTB oOyueHHs OMOJIOTHUN
OCYILIeCTB/ISIETCSI C YUETOM CreLd(PUKU ero Cojep>KaHusi U HarpaBJeHHOCTU Ha
npofio/bkeHre  OuosiorMueckoro oOpa3oBaHMSI B OpPraHM3aLUsiX  CpeJHero
npo¢eCCOHABHOTO U BbICILIEro 00pa30BaHUsl.

Ob6s13aTe/IbHBIM YC/I0BUEM TpU 00yueHur OUoorvu Ha yriay0/IéHHOM YpOBHe
SIBJISIETCSL TIpOBeZieHre J1abopaTOpHBIX M IMpakTUueckux pabort. Takke yuactue
00yyarolIyXxcs B BBINOJIHEHUU TIPOEKTHBIX M ydueOHO-HCC/eioBaTeIbCKUX pabor,
TeMaTUKa KOTOPBbIX OMNpeZlesiieTcsl YuuTeJleM Ha OCHOBe  MMEeRLIMXCS
MaTepuaabHO-TeXHUUYECKHUX PeCYPCOB U MeCTHBIX MPHUPOJHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUSA

10 KJIACC

Cogep)kaHve TpOrpamMMbl, BbIZIEJIEHHOE KYypCUBOM, He BXOAUT B TPOBEPKY
rocyJilapctBeHHOUW utoroBoii arrecratiuu (I'MA).

Tema 1. buosiorusa Kak HayKa

CoBpemMeHHast OHOJIOTHSI — KOMIT/IEKCHasi Hayka. KpaTkast ©CcTopusi pa3BUTHS
Ouosorui.  Buosornyecke  HaykKM M U3yuaeMble MMM TIPOOJIEMBI.
@yHIaMeHTa/IbHble, TIPUK/IaJHble W TIOWCKOBble Hay4yHble WCC/IeJOBaHUS B
OroIoTHH.

3HaueHune Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOW eCTeCTBeHHO-HAayUHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveid. 3HaueHWe OUONOTUU B
MPaKTUYeCKOM [IesiTe/IbHOCTHM 4ejioBeKa: MeJulMHe, CelTbCKOM XO3SUCTBe,
TIPOMBILI/IEHHOCTU, OXPaHe NPUPOJbI.

JeMoHCTpanuu

[ToptpeTsl: Apucrotenb, Teodpact, K. Jlunueid, XK. b. Jlamapk, Y. lapBuH,
Y. I'apBen, I'. MeHngens, B. . BepHagckui, U. I1. T1aBnos, Y. 1. Meunukos, H.
W. BaBunos, H. B. Tumodees-PecoBckuit, [Ix. Yotcon, ®. Kpuk, [I. K. benses.

Tabmuiel 1 cxeMbl: «CBsI3b OMONOTMM C APYTMMH HayKaMu», «CHcTeMa
OMOIOTHUYeCKUX HAYK».

Tema 2. JKuBble CUCTEeMbI U UX U3yUYeHHe

JKuBble cucTemMbl Kak TipegMeT W3ydeHHs Owosioruu. CBOWCTBA >KHBBIX
CUCTEeM: eJUHCTBO XUMHWYECKOrO0 COCTaBa, [AUCKPETHOCTb U 1[e/IOCTHOCT,
C/IO)KHOCTb M YIIOPSIAOUEHHOCTb CTPYKTYPbI, OTKDPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOM3Be/ieHre, Pa3/ipaKUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alldd >KUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, K/I€TOUHBIH,
TKaHEeBbIM, OpraHu3MeHHbIU, MOMY/ISLMOHHO-BUIOBOM, 5KOCUCTEeMHbIMN
(6uoreotnieHoTHUECKMI), OuocdepHbiit. IIporiecchl, MPOUCXOAAIME B >KUBBIX
cuctemax. OCHOBHble TIpU3HaKU >KMBOro. JKu3Hb Kak (popma CylecTBOBaHHUS
Martepud. Hayku, usyuatoliiyie >KUBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3al|uu.

N3yueHne >KUBBIX cucTeM. MeToapl Ouosoruueckoil Hayku. HabmropeHue,
v3MepeHue, SKCIIePUMEHT, CUCTeMaTr3alusi, MetaaHanus. [lIoHdaTre o 3aBUCMMOM U
He3aBUCUMOM riepeMeHHOW. [lnaHnpoBanwe »5skKcrnepumenTta. [locraHoBKa U
rpoBepka rurioTe3. Hynepas rumore3a. IToHsTHe BBIOODKH U €€ T0OCTOBEPHOCTD.
Pa36poc B Ouosoruuyeckux JgaHHbIX. OIlleHKA [JOCTOBEPHOCTU TIOMyUeHHBIX
pe3ynbTaTtoB. [IpUUMHBI UCKa)KeHUs pe3ysbTaTOB 3SKcCrepuMeHTa. [loHsiTme
CTaTUCTAYECKOT0 TeCTa.

JleMoHCcTpanuu



Tabmuiel ¥ cxembl: «OCHOBHBIE TIpU3HAKWA J>KU3HU», «buHoornyeckue
cuctembl», «CBOMCTBa J>KMBOM MaTepun», «YPOBHM OpraHu3alid >KUBOU
npupoibl», «CTpoeHHe >XMBOTHOW K/eTKW», «TKaHU >KUBOTHBIX», «CHCTeMBbI
OpraHOB UYeJIOBeUeCKOro opraHusMa», «buoreoiieHo3», «buocdepa», «MeToibl
H3y4eHUsl )KMBOW MMPUPO/IbI».

OOGopymoBanue:  jabopaTopHoe  oOOpyZioBaHWE [/ TIPOBeJIeHUs
HabJ/1r0/1eHnH, U3MepeHnH, SKCTIepUMEeHTOB.

IlpakTHueckasa pab6ora «VIcronb3oBaHWe Ppa3/AYHBIX METOJOB TIpU
V3YUEeHUU KUBBIX CUCTEM.

Tema 3. buosiorust Kj1eTku

Krnetka — CTpPYKTypHO-(DYHKI[MOHA/IbHAs eJuHUIlAa >KuBoro. Mcropus
OTKpBITHUS KeTKU. PaboThl P. I'yka, A. JleBenryka. Kinetounast Teopus (T. LLIBaHH,
M. Ilneupen, P. BupxoB). OCHOBHbIe TOJIOKEHUS] COBPEMEHHOU KJIETOYHOU
TEeOPUH.

MeTtoabl  MOJIEKY/ISIDHOM W KJIeTOYHOM  OWOJIOTMH:  MUKPOCKOIIHS,
xpoMarorpadus, 37eKTpo(opes, MeTOJ, MeueHbIX aTOMOB, Au(QepeHLMaTBbHOE
LeHTpudyrupoBaHue, Ky/JbTUBUDOBaHUE KJeTOK. M3yueHue (HPUKCUPOBAHHBIX
K/1emoK. DneKTpoHHass MUKpocKorus. KoHgokanbHas mukpockonus. BumanbHoe
(npudicu3HeHHOe) u3yueHue KAemok.

JeMoHcTpanuu

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

Tabsuipl U cxembl: «CBeTOBOM MHUKPOCKOI», «IeKTPOHHbIM MUKPOCKOT»,
«VcTopus pa3BUTUSI METOZ0B MUKDOCKOTIUI.

Ob6opyaoBaHue: CBEeTOBOM MMKDPOCKOT, MUKPOTIperapaThl pPaCcTUTE/bHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IEeTOK.

IIpakTnueckasas pabora «M3yueHre MeTO/I0B KJIETOUHOW OuomOrun
(xpomaTtorpadusi, ssekTpodopes, auddepeHLMaNTbHOE LIeHTPU(PYTUPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi opranv3anus KJ1eTKH

XUMUYECKUM COCTaB KIeTKU. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHTHI.
Bojga 4 eé ponp Kak pacTBOpUTessl, peareHTra, y4yacThe B CTPYKTYpPUpPOBaHUU
KJIeTKH, TeTUIopery/isiiui. MuHepanbHbIe BellleCTBA K/IeTKU, UX OHosiorudeckas
poJib. POJIb KATUOHOB M aHWOHOB B KJIETKe.

Opranuueckve BellecTBa KJeTKU. buosornyeckve mnosvMepsl. benku.
AMUWHOKHUCIOTHBIN cocTaB 6enkoB. CTPYKTyphl OenKoBOM MosieKysbl. [lepBuuHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopWuHasi, TpeTUuHasi, UeTBepTHUHas
CcTpyKTyphl. [JleHartypanms. CpoiictBa 0OenkoB. Knaccubukanms — 6enkos.
Buonornueckue ¢hyHKIuM 6enKoB. IIpUOHbL.



YrneBobl. MoHOCaxapu/ibl, Aucaxapy/bl, OJIMrocaxapy/ibl U MOJMCaxapy/ibl.
OO6uuit  mnaH cTpoeHus W (U3MKO-XUMUUECKHWe CBOWCTBA  yT/I€BOJIOB.
buonoruyeckue (GyHKLMU yI/I€BOJOB.

Jluriuppl. T'uapodumsHO-THAPOPOOHBIE cBolicTBa. Knaccubukalys TUMUA0B.
Tpurnuuepuabl, goc@osunuibl, BOCKU, CTepouJbl. buonornueckue GyHKIUU
munuzaoB. OO0IMe CBOMCTBA OMOJIOTHUECKUX MeMOpaH — TeKy4eCThb, ClIOCOOHOCTD K
CcamM03aMbIKaHHUIO, MOTYTPOHULIAEMOCTb.

HyxkenHnosble kuciotel. [JHK u PHK. CTpoeHue HYK/IEMHOBBIX KHUCJIOT.
Hyxkneotugpl. [lpuHuun komrieMeHTapHoCTU. [lpaBusio Yapradda. Ctpykrypa
IOHK — nBoiiHas cripanb. MecToHaxoxkaeHue u 6uonornyeckve gysakouu THK.
Bugesl PHK. ®ynkiuu PHK B kieTke.

Ctpoenue monekysbl AT®. Makpospruueckve cBsi3u B MosieKyjie ATO.
buonoruyeckue ¢hyHkuyu AT®. BoccTaHOB/IeHHbIE TIEPEHOCUUKH, UX (DYHKLIUU B
Kinetke. /[pyeue Hykneosuompugpocgpambl (HTP). CekBeHupoBaHue J[IHK.
MemoobI eeHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHasi 6uosnorus: 6uoxumMudeckve u Ouodr3nyeckre UCC/ieA0BaHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYypbl OwoMosiekyn. MoodeaupogaHue
cmpykmypbl U (pyHKYuli 6UoMoneKyn u ux komnaekcos. KomnbromepHblili 0u3atiH u
op2aHuuecKuli cCuHme3 6UOMO/EKY/ U UX HeNPUPOOHbIX AHA/10208.

JeMoHcTpanuu

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

Huarpammbl:  «PacripefieieHMe XUMHUYECKUX 37IEMEHTOB B  HEXHBOU
npupojie», «PacrpejeneHrve XUMUUECKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmuiel U cxembl: «Ileproanueckass Tabsvila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHre MOneKy/bl BOJbl», «BeljecTBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MoJieKy/bl Oenika», «CTpyKTypbhl 0OenkoBOil MoOseky/ibl», «CTpoeHWe MOJeKyJ
yrieBozsioB», «CTpoeHWe MOJEKy/a JIMNUA0B», «HyKIenHoBble KUC/IOTBIY,
«Ctpoenue MoneKkysibl ATDx».

OO6opymoBaHue: XUMHUYeCKast IIoCcyzia U 000py/10BaHue.

JIaboparopHasi pabora «O06Hapy>xeHHe OeTKOB C TIOMOIIbI0 KaueCTBEeHHBIX
peakLyn».

JlaboparopHasst  pabora  «lcciemoBaHue — HYK/I€MHOBBIX — KHCJIOT,
BbIZIeJIEHHBIX U3 K/I€TOK Pa3/IMUHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

Tumbel K/IeTOK: 3yKapuoThueckas W TIIpokapuoTuyeckas. CTpPyKTypHO-
byHKI[MOHa/TbHBIe 00pa30BaHUS KTETKH.



CrpoeHue IPOKapUOTHUeCKO! KieTKU. KineTouHasi cTeHKa OakTepuii U apxei.
Oco0eHHOCTH CTpOeHusi TeTepoTPOo(PHON U aBTOTPOPHON TMPOKAPUOTUUECKUX
KJIeTOK. MecTo 1 poJib NMPOKapyoT B OMOLIeHO3aX.

Crtpoenue 17| (yHKLIMOHMPOBaHUE 3YKapUOTHUYECKON KJIeTKH.
[Tna3matuueckass MemOpaHa (ra3manemma). CTpyKTypa Tula3MaTUUeCKOM
MeMOpaHbl. TpaHCTIOPT Bell[eCTB uepe3 Ila3MaTUUeCKyt0 MemMOpaHy: MacCUBHBIN
(muddy3us, obneruéHHas AUQQy3usi), aKTUBHBIM (TIEPBUUHBIA M BTOPUUHBIN
aKTUBHBIN TpaHcropT). [lomympoHuiiaemMocTs MeMOpaHbl. Pabora HaTpuii-
Ka/IMeBOro Hacoca. JHJOLIUTO3: MUHOLUTO3, (aroruTo3. JK3ouuTo3. KietouHas
creHka. CTpyKTypa ¥ (yHKLUU K/IeTOUHOU CTeHKU pacTeHui, rpuboB.

Luroriasma. Lluto3ons. LluTtockesner. [IBukeHue nyroruiasmbl. OpraHou/bl
kaeTkd. OpHOMeMOpaHHbIe OpraHOWbl K/IETKU: JH/AOIUIa3MaTUuUecKasi CeThb
(3I1C), anmapar T'osnbmku, AM30COMBI, UX CTpoeHHe U GyHKUMU. B3anmocBsi3b
oJJHOMeMOpaHHbIX OpPraHOWAOB KieTKU. CTpoeHHe TpaHy/ISPHOTO peTHKy/ayMa.
Mexanusm Hanpaenerusi 6eaxkoe 6 DIIC. CuHTe3 pacTBOpPUMBIX OesikoB. CHHTE3
KJIeTOuHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBINM) — SHJOTIa3MaTAYeCKUid
petukyayMm. CekperopHasi GyHKuus arnmapara ['onbmku. Modugukayus 6eakos 6
annapame I'onbOdcu. Copmuposka benkoe e annapame I'onbOdcu. TpaHCTIOPT
BelL[eCTB B KjeTKe. Bakyosn pacTuTenbHbIX K1eToK. Knetounslii cok. Typrop.

[TosiyaBTOHOMHBIE ~ OpPraHOW/bl  KJIeTKU:  MWUTOXOHJPWUM,  IIaCTUJBI.
IpoucxodcdeHue mumoxoHopuli u naacmud. Cumbuozenes (K.C. Mepedckosckul,
JI. Mapaeyauc). CtpoeHre W (YHKIMM MMTOXOHJpUM U Tinactyj. [lepBuuHbIe,
BTODUUHbIE U  CJOXKHbIE  TUIACTAABI  (POTOCHMHTE3UPYIOIUX  3YKapHOT.
X10pOmUIacThl, XpOMOILIACTHI, JIEMKOIIACThI BBICIIUX PACTEHUM.

HemembOpaHHbie opraHouzibl KineTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKMU. Pr6ocoMBl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTel. AKMuUHOBble MUKpoguiameHmbl. MplllleuHble — KJIeTKH.
AKMUHOBble KOMNOHEHMbl HeMblWeUHbIX K1emok. MUuKpoTrpybouku. KreTouHbiii
1eHTp. CTpoeHre W [JBWKEHHe JKIYTUKOB U pecHUYeK. MUKpOTpyOOUKu
yuToruiasmel. LleHTpuons. beaku, accoyuupoeaHHble € MUKpouaameHmamu u
MuKkpompyboukamu. MomopHble 6e/Ku.

SAnpo. Obosouka sipa, XpOMaTUH, KapyoIuia3Ma, SIAPBIIIKH, UX CTPOeHHe U
bynakiun. AaepHbiii 6elKOBBIM MaTpUKC. [IpocTpaHCTBEHHOE pacrioioyKeHHe
XpOMOCOM B UWHTep(asHOM sifipe. JyXpoMamuH U 2emepoxpomamuH. benku
XpOMaTvHa — THUCTOHBL. /J[uHamuka sidepHoli 060/n0uku 8 mumose. SOepHblli
mpaxcnopm.

Krnerounsle BkatoueHusi. CpaBHUTE/IbHAS XapAKTEPUCTHUKA KIE€TOK 3YKapUOT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIA).

JeMoHCcTpanuu



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

Tabmibl U cxembl: «CTpoeHHEe 3yKapHOTHUECKOW KJIeTKW», «CTpoeHHe
JKMUBOTHOM  K/eTKW», «CTpoeHHWe  pacTUTe/NIbHOM  KieTKu», «CTpoeHue
MUTOXOHAPUMN», «Aapo», «CTpoeHne NpoKapuoOTUYEeCKOU KIIeTKI».

Ob6opyaoBaHue: CBeTOBOM MMKDPOCKOI, MUKPOTIperapaThl pPaCTUTe/bHBIX,
JKUBOTHBIX KJ/IeETOK, MUKDOTIperapaThl 6akTepraibHbIX K/I€TOK.

JlaboparopHasi pabora «l/3yueHue CTpPOeHUs K/IETOK pa3/UUHbIX
OpraHH3MOB».

IIpakTHueckas padora «/I3yueHre CBOMCTB KJI€TOUHON MeMOpaHbI».

JlaGopaTopHass pabora «VcciemoBaHve Tia3Mo/M3a U Jeryla3Mo/ii3a B
PaCTUTE/IbHBIX KIeTKax».

IlpakTHuyeckasas pabora «/3yueHWe [ABWKEHHsS  LIUTOIUIAa3Mbl B
PaCTUTEeJIbHBIX KIeTKax».

Tema 6. O0MeH Bell[eCTB ¥ NpeBpallieHHe YHEPTUH B KJ/IETKe

ACCUMUTIALIASA U IUCCUMUIALIAS — IB€ CTOPOHBI MeTabo/m3Ma. Turibl obMeHa
BeIlleCTB: aBTOTPO(MHBIM U reTepoTpPOdHBIA. YuacThe KHUCI0pPoJa B OOMEHHBIX
mpoijeccax. JHepreTuueckoe obecrieyeHrde KaeTKW: TipeBpaiieHne AT® B
oOMeHHBIX TIporjeccaXx. PepMeHTAaTUBHBIM XapakTep peakldid K/IeTOUHOTO
MeTabos3ma. PepmeHThbI, UX CTpOeHHe, CBOWCTBA W MeXaHW3M JIeMCTBUS.
KodepmeHnTsl. OTnuuns (epMeHTOB OT HeOpraHW4eCKUX KaTainu3aTopoB. besku-
aKTHUBAaTOpPbl W OeNKU-UHTUOWUTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMeHTaTUBHBIX
peakLyi OT pa3/InuHbIX (DAKTOPOB.

[TepBHUUHBI CHHTE3 OpraHUYeCKUX BeIlecTB B KieTke. POTOCHHTe3.
AHOKCU2eHHbIll U OKCu2eHHbIll ¢omocuHme3 y 6axkmeputi. Ceemocobuparowjue
nuemMeHmMbl U NU2MeHMmMbl peakyuoHHO20 yeHmpd. PoJib X/10pOmyiacToB B Mpoliecce
doTtocuHTe3a. CBeToBasi U TeMHOBas1 (ha3bl. PomoodbixaHue, Cs., Cs.. u CAM-munbl
¢omocurme3sa. IIpoayKTUBHOCTL (POTOCHHTe3a. BiusiHWe pa3nuHbIX (DAaKTOPOB
Ha CKOpOCTb (poToCcHHTe3a. 3HaueHue (POTOCUHTe3a.

XeMOCHHTe3. Pa3Hoobpa3sue OpraHu3MOB-XeMOCHHTETUKOB:
HUTPUOULMPYIOIIMe OaKTepuu, >Keje300akTepuu, cepobakTepuu, BOZOPOAHBIE
OakTepuu. 3HaueHHe XeMOCUHTe3a.

AHa’pobHble opraHu3Mbl. Buabl OpokeHus. IIpofyKThl OpO>KeHUS W HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’pobHble MUKDOOPTraHW3Mbl KaK OOBEKThI
OMoTeXHOJIOTUY 1 BO30yAuTe/ I O0J1e3HeH.

A3pobHbIe OpraHu3MEI. Jransl SHepreTUYeCcKoro oOMeHa.
[ToarotoBuTe/bHBIN JTar. ['IMKO/INU3 — 6eCKUC/IOPO/[HOE pacIieryieHre T/IFOKO3bI.

buonoruyeckoe OKUC/IeHWE, UK KIE€TOUHOe JibixaHue. Pojib MUTOXOHAPUM B
npoijeccax 6uooruUeckKoro okucieHus. Liuknueckue peakiuu. OKUCTUTEIbHOE
dbochopunipoBanue. JHepausi MembpaHHo2o e2padueHma npomoHos. CuHme3



AT®: paboma npomonHoll ATd-cuHmasbl. IlpeumyiijecTBa a3pobHOTO MyTH
oOMeHa BellleCTB riepe/; aHa3pOOHBIM. DG heKTUBHOCTh SHEPreTHUeCKOoro ooOMeHa.

JeMoHCcTpanuu

[Toprpeter: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpagckui, B. A.
OHresnbrapar, I1. Muruesin, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «POTOCHHTE3», « DHEpPreTUUeCKuii oOMeH», «brocuHTe3
benka», «CTpoeHue pepMeHTa», « XeMOCHUHTE3».

O6opyioBaHMe: CBeTOBOM MHKPOCKOIM, 00OpyZOBaHUe Jisi TIPUTOTOBJIEHUS
TOCTOSIHHBIX U BPEMEeHHbIX MUKPOIIperiaparos.

JlaboparopHast pabora «lI3yueHMe  KaTaJUTHUYECKOM  aKTHBHOCTH
(epMeHTOB (Ha NMpyUMepe amuiasbl UK KaTaaasbl)».

JlaGopaTopHast pabora «lV3yueHne ¢epMEHTaTUBHOTO paciilerieHus
IepoKCr/ia BOAOPO/a B paCTUTE/IbHBIX U )KUBOTHBIX KJIeTKaxX».

JlaGopaTopHassi pabora «CpaBHeHHe TipollecCOB  (OTOCHMHTE3a U
XeMOCHHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLeCCOB OPOXKeHHUs U IbIXaHUSI».

Tema 7. HacieacTBeHHass uH()opManus U pea/iu3anus eé B KjIeTKe

Peakiuu MatpuuHoro cuHresa. [IpUHIMIT KOMILJIEMEHTapHOCTU B peakLusax
MaTpUYHOro CUHTe3a. Peanu3saiusi Hacie[cTBeHHOW WH(GopMaluu. ['eHeTHUeCKui
KOJ, ero cBoucrBa. TpaHckpurims — marpyuuHblid cuHTe3 PHK. [IpuHummnbl
TPaHCKPUIILIMU: KOMILUIEMEHTapHOCThb, aHTUIapasule/IbHOCTb, aCUMMETPUYHOCTb.
Cospeganue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrowjue PHK.

TpaHcasius v eé atamnbl. Yuactue TpaHcropTHeix PHK B 6uocuHTese Geska.
YcnoBuss 6uocuHTre3a 6enka. KopaupoBaHue aMuUHOKUCIOT. Posb pubocom B
buocuHTe3e Oeka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
IPOKapUOT U 3YKapuoT. Perynsius akTUBHOCTM I€HOB Yy IPOKapuoT. I'mmortesa
ortepoHa (®. »Kako0, >K. MaHo). Moseky/sipHble MeXaHu3mbl 3KCNpeccuu 2eHO8 y
ykapuom. Poab xpomamuHa 8 pezynsayuu pabombl 2eHos. Perysnsiys oOMeHHbIX
TIpOLIeCCOoB B KieTKe. KieTouHbii romeocras.

Bupychl — Hek/leTouHble ()OPMBbI XKU3HU U 00UraTHbIe Mapa3uTtbl. CTpoeHre
TIPOCTBHIX U CJI0XKHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. XKusHeHHbIl Yuki
IHK-codepacawjux 8upycos, PHK-codepicawjux 8upycos, b6axkmepuogazos.
ObpamHas mpaHcKpunyusi, peeepmasa, uHmez2pasd.

BupycHble 3a0o/ieBaHusI uesioBeka, KUBOTHbIX, pacteHuit. CIIN/, COVID-
19, corpanbHble U MeAULIMHCKYE TIPOOIeMBI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwux maccugos («bigdata»)
CMpyKmypHbIX buoso2uueckux 0aHHblx. HaHomexHono2uu 8 buosno2uu u meouyuHe.
[Ipoepammupyemble pyHkYyuu b6eakos. Cnocobbl 0ocmasku aekapcms.



JdeMoHCcTpanuu

[Toptpetsl: H. K. Kosb1ioB, [. Y. IBaHOBCKUH.

Tabmumiibl U cxeMbl: «buocrHTe3 Genka», «['eHeTMUeCcKui Kon», «BUPYChI»,
«bakTepuodarm».

IIpakTHueckas padora «Co3zaHure MOZie/Td BUPYCay.

Tema 8. JKusHeHHBIN IUKJ/I K/I€TKH

K/eTouHbI 1UK/J, €ero rmnepuoibl U peryqasius. KWHrepdasza U MHUTO3.
OcobeHHOCTH TIPOIIECCOB, TMpoTeKarolux B uHTepdase. [loAroToBKa KIETKH K
pgenenvto.  I[lpecuHTeTMyecknt  (MMOCTMUTOTHYECKUM),  CUHTETUYECKUU U
TOCTCUHTeTUUeCKHH (MTpeMUTOTUUeCKHI) TIepuo/ibl MHTepdas3bl.

Matpuunbiii cunTes [THK — pervkauus. Ilpunouner pervmkauguy JHK:
KOMIJIEMEHTAapDHOCTh,  TOJYKOHCEPBAaTUBHBLIM  CHHTE3, aHTUIAPa/I/Ie/IbHOCTb.
Mexanusm pervvkauuu JIHK. Xpomocomsl. CtpoeHue xpomocoM. Tesiomepsl U

TesioMepa3a. XPOMOCOMHBbIM Habop K/IeTKM — KapuoTwll. JWIJIOUJHBIA |
raryiouiHeld  Habopel  XpoMocoM. ['omojioruuHble  XpoMOcoMbl.  [losoBbIe
XPOMOCOMBI.

Henenvie kmetkm — wmuTo3. CTagjud MHTO3a W MOPOUCXOASALIME B HUX

ripoLieccel. Turnbl MuTO3a. KapvokvHe3 U LUTOKMHe3. buonoruyeckoe 3HaueHue
MUTO3a.

Perynsiuusi MUTOTHUYECKOro LMK/Ia KiaeTku. [IporpamMmmupyemasi KjieTouHas
rubesb — arorTo3.

KseTouHoe sipo, XpoOMOCOMBbI, (yHKLUMOHaAbHasi TeHOMUKa. MexaHu3mbl
npoaucpepayuu, ougpgpepeHyuposku, cmapeHus u 2ubeau kKiemok. «Llugpoeas
K1emka» — buouHgopmamuyeckue mooenu PyHKYUUOHUPOBAHUS KAeMKL.

JdeMoHCcTpanuu

Tabmuipl U cxembl: «KW3HEHHBIM LUK K/IeTKW», «MuT03», «CTpoeHue
XpoMocoM», «Permukanusa JHK».

ObopyaoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIperiapaThl: «MHUTO03 B K/IeTKax
KOpelKa JIyKa».

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

JIaGopaTopHasi pabora «HabsroeHre MUTO3a B K/IeTKaXx KOHUMKA KOpeIKa
NyKa (Ha TOTOBBIX MUKDOIIperaparax)».

Tema 9. CTpoeHue u (yHKI[UM OPraHU3MOB

buonorunueckoe pa3HooOpasue OpraHu3MOB. OJIHOK/IeTOUHBbIe,
KOJIOHUA/IbHbIe, MHOTOKJIETOUHbIE OPTraHU3MBbI.

Oco0eHHOCTH  CTpOEHUS W >KU3He[eATeTbHOCTH  OJHOKJ/IETOUHBIX
opraHu3moB. bakTepuu, apxeM, OAHOK/IeTOUHble TPUOBI, OJHOK/IETOYHbIE
BOJIOPOC/IH, APYTHe NpPOTUCThI. KOJIOHHWa/IbHbIE OPraHU3MBI.



B3avMOCBSI3b uUacTed MHOTOK/IETOYHOTO OpraHu3Ma. TKaHW, OpraHbel U
cricTeMbl opraHoB. Oprainusm Kak euHoe 1iesoe. ['omeocTas.

Tkanu pacteHuil. Tumbl pacTUTe/NbHBIX TKaHel: oOpa3oBaTesibHas,
TIOKPOBHasl, TPOBOJASIIasi, OCHOBHas, MexaHW4yeckas. OCOOEHHOCTH CTpOeHwus,
(GyHKLUMN U pacrio/ioKeHUs: TKaHel B OpraHax pacTeHHUH.

TKaHU >KUBOTHBIX M 4ejiOBeKa. TWIbl )KUBOTHBIX TKaHEM: SMUTeIuabHas,
CoeMHUTe/IbHAsi, MblllleyHasi, HepBHas. OcoOeHHOCTHM CTpoeHUs, (DYHKUUNA WU
pacroJsio’KeHUs: TKaHel B OpraHax >XKUBOTHBIX U YeJI0BeKa.

Opranel. BeretaTvBHBIE M TreHepaTHMBHbIE OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yesioBeKa. DyHKIMW OPraHoB U CUCTEeM OPraHoB.

Ornopa Tena opraHu3moB. Kapkac pacteHuil. CKeseTbl OJHOK/IETOYHBIX U
MHOT'OKJIETOYHBIX >XMBOTHBIX. HapyXHbli W BHyTpeHHUU ckesneT. CTpoeHWe U
THUIIbI COeIUHEHUS KOCTEHN.

[BwKeHnne  opraHu3sMOB. [IBW>KeHMe  OJHOK/JIETOUHBIX  OpPraHU3MOB:
amébouiHOe, KT'YTUKOBOe, peCHUYHoe. /IBU)KeHHe MHOTOK/IeTOUHBIX paCTeHW:
TPONM3Mbl U HaCTHUU. [IBM)KeHHWe MHOTOK/IeTOUHBIX J>XUBOTHBIX U Ue/l0BeKa:
MbIllIeyHast cucteMa. Pediekc. CkesleTHbIe MBIIIIIBI U UX paboTa.

[luranne opranusmoB. IloryiomeHue BOABI, YIVIEKMCJIOTO Trasa W
MUHepa/IbHbIX BelleCTB pacTeHussMU. lIuTaHve >KUBOTHBIX. BHYTpUIIO/IOCTHOE U
BHYTPUKJ/IETOUHOE Ivil[eBapeHUe. IIuTaHue IMO3BOHOYHBIX >XUBOTHBIX. OTzesbl
MUlleBapyuTe/ibHOrO TpakTta. [IumeBaputenbHble >Kese3bl. llvilieBapuTesibHas
CUCTeMa 4vesioBeKa.

[pixanve opranv3moB. [IpixaHue pacteHud. JIpixaHue >KUBOTHbIX. [uddy3us
rasoB yepes [10BePXHOCTb KJ/IeTKU. KoxHOe bixaHue. [lbixaTe/ibHasi [I0BepXHOCTb.
2KabepHoe u iérouHoe fgbixaHue. [IpixaHue TTI03BOHOYHBIX KUBOTHBIX U Ue/IOBeKa.
OBOJIIOLIMOHHOE  yCJIO)KHEHWE CTPOeHMUs] JIETKMX I[103BOHOUHBIX >KMBOTHBIX.
[pixatenbHass cucteMa uesioBeKa. MexaHW3M BeHTWISALMM JIETKUX Y NOTUL U
MJIEKOTTUTAIOLUX. Perysiius qpixaHus. JpixaTe/ibHble 00bEMBI.

TpaHCIOPT BeLeCTB y OpPraHW3MOB. TpaHCIOPTHbIE CUCTEMbI PaCTeHUU.
TpaHCIIOPT BeleCcTB y JKMBOTHBIX. KpOBeHOCHasg cuCTemMa U €€ OpraHsbl.
KpoBeHOCHass cucTeMa II03BOHOUYHBIX JKMBOTHBIX MW uejioBeka. Cepaue,
KDOBEHOCHbIe COCyZbl ¥ KpoBb. Kpyru KpoBooOpaileHusi. OBOJIFOL[MOHHBIE
YCJIO’)KHEHUSI CTPOEHHUSI KDOBEHOCHOM CHCTeMbI TI03BOHOUHBIX >KUBOTHBIX. PaboTa
cepALia U eé perysisaLus.

BbijeneHve y opraHu3moB. BeijeneHde y pacTteHui. BebijeneHve y
JKUBOTHBIX. (CoKpaTuTe/ibHble Bakyo/au. OpraHbl BbljesieHus. PuabTpays,
cekpelist U oOpaTHOe BcachblBaHWe KaK MeXaHW3Mbl pabOThl OpPraHOB BbiZie/IeHUS.
CB$13b MOJIOCTH TeJla C KPOBEHOCHOU U BBIJIEJIUTE/IbHOU crucTeMaMu. Brinenenue y



T03BOHOYHBIX >KUBOTHBIX U uesioBeka. [Touku. CTpoeHue U GyHKLIHMOHHMPOBaHUE
HedpoHa. Obpa3oBaHre MOUM Y uesioBeKa.

3anura y OpraHvM3MOB. 3alluTa y OJHOKJIeTOUHBIX OpraHu3sMoB. Criopbl
OakTepuidi ¥ ILMCTHI TIPOCTEUIIMX. 3allUTa y MHOTOK/IETOUHBIX paCTeHUH.
Kytukyna. CpeacTBa maCCUBHOM M XUMUYECKOU 3a1luThl. PUTOHLIUABL.

3almra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI W KX IIPOM3BOJHBLIE.
3aiuTa opraHu3Ma oT Oosie3Heil. MIMMyHHasi cucTteMa uenoBeka. KieTouHbll U
T'yMOpa/IbHbIA MMMYHUTET. BpOXAEHHBI W MPUOOpPeTEHHBIN creLybryecKuii
MMMYHUTET. Teopusi K/IOHaIbHO-CeieKTUBHOrO nMmmyHuteta (I1. Dpmux, ®. M.
bepuet, C. ToHeraBa). Bocranure/ibHble OTBeThbl OpraHrW3MoOB. Pojib BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHU.

PasgpaxumMocTte ¥ peryadaius y  OpraHusmMoB. Pas3gpakumMocts y
OJIHOKJIETOUHBIX OpraHmM3MoB. Takcucbl. Pa3gpaxuMoCTb W peryssilus  y
pacteHui. POCTOBBIEe BelllecTBa U UX 3HaUEHHeE.

HepBHasi cuctemMa W peduieKTOpHasi pery/sifusi y >KMBOTHbIX. HepBHas
cucTemMa M eé oTZesbl. DBOMIOLMOHHOE YCI0)KHEeHHe CTPOeHHsI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTZe/ibl TOJIOBHOIO MO3ra MO3BOHOUHBIX >XMBOTHBIX. Pediekc u
pedJiekTOopHas Ayra. be3yc/iioBHbIe U yC/10BHbIE ped/ieKChl.

['ymopanbHas peryaanus U HAOKPHWHHAsA CUCTeMa >KMBOTHBIX U Yejl0BeKa.
Kene3bl 3HJOKDUHHOM CHCTEMbI M MX TOPMOHBL [lelicTBHe TOPMOHOB.
B3auMoCBsi3b HEpPBHOW U SHAOKPUHHOW cucTteM. [‘umnortanamo-rurnodu3apHas
cucrema.

JleMoHCcTpanuu

IToptper: . I1. I1aBnoB.

Tabmuiel U cxembl: «OAHOKIETOUHBIE BOAOPOCIH», «MHOTOK/IEeTOUHbIE
Bojlopocn», «baktepum», «lIpocreniuvie», «OpraHbl I[BETKOBBIX pPaCTEHUN»,
«CucrtemMbl OpraHoB [O3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «TKaHM pacTeHmil», «KopHeBble cucTembl», «CTpoeHue crTebsi»,
«CTpoeHUe /UCTOBOM IVIACTUHKW», «TKaHM >XMBOTHBIX», «CKejleT ue0BeKa»,
«ITvieBapuTesnibHasg  cucrtema», «KpoBeHOCHas cucrema», «/lbixaTesibHas
cucreMa», «HepBHas cucTeMa», «Koxa», «MpbI111eYHast cucTeMa»,
«BblgenvresibHasi CUCTEMa», «OHAOKPUHHAs cucrtema», «CTpoeHre MBbILILb»,
«AMMyHUTET», «Ku111eyHOno/10CTHBIE Y, «Cxema TUTAHUS pacTeHU»,
«KpOBeHOCHbIe CUCTeMBbl II03BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbI»,
«CTpoeHue ruiaHapuu», «BHyTpeHHee CTpoeHUe [0XAeBOro uepssi», «HepBHas
cuctemMa pbib», «HepBHasi cuctrema Jsryimika», «HepBHas — cuctema
rpecMblKaroluxcsa»,  «HepBHags  cuctema  ntuly», «HepBHasg — cucrema
MJIeKoMUTarolux», «HepBHasi cucTema yesioBeKa», «Pediiekc».



Ob6opyaoBaHue: CBeTOBOW MHKPOCKOI, MUKPOTIperapaThl OHOK/IeTOUHBIX
OpraHM3MOB, MHKpOIIpernaparbl TKaHeM, PpPaKOBHMHBI MOJUIFOCKOB, KOJIJIEKLIUU
HAaCeKOMbBIX, WIJIOKOXKHX, >XMBbIE 3K3eMIUISIPhl KOMHATHBIX PAacTeHU, repOapuu
pacTeHWW PpasHbIX OT[e/0B, BJaKHbIe Tpernaparbl >KUBOTHBIX, CKeJIeThbl
T03BOHOYHBIX, KOJIJIEKI[UM 0eCIT03BOHOUHBIX JKMBOTHBIX, CKeJIeT YeJ/IOBeKa,
obopy/ioBaHue /1Jisi AeMOHCTPAL[MU TIOUBEHHOTO U BO3JYILIIHOTO IMATAHUSI PACTeHUH,
paclijerieHyst Kpaxmasa u 6eslKoB Toj ZielicTBUeM (pepMeHTOB, 060pyjoBaHUe ISl
JIeMOHCTpALIU OMBITOB 10 M3MEPEHUI0 )KU3HEHHOU EMKOCTH JIETKUX, MeXaHHW3Ma
[IbIXaTeNIbHBIX JBW)KEHUM, MO/Ie/IA FOJIOBHOTO MO3ra Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi padora «/3yueHre TKaHeld pacTeHU».

JIaboparopHasi padoTa «l/I3yueHue TKaHel KUBOTHBIX».

JIab6opaTopHasi pabora «l/I3ydyeHre OpraHoOB I[BETKOBOTO PAaCTEHUSI».

Tema 10. Pa3mMHO)XeHUe U pa3BUTHE OPraHU3MOB

dopmbl pa3MHOKEHHMsT OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
nosioBoe. Buabl  6ecrionioro  pa3MHOXKeHUs::  [OYKOBaHWe,  CIIOPYJISLUS,
(parmeHTaLUsi, KIOHUPOBaHUe.

[TonoBoe pa3MHOkeHue. [losoBble KaeTKW, Wik rameTtbl. Meno3. Craguu
Meno3a. [loBegeHne xpomocom B Meno3e. KpoccuHrosep. brosiornueckuid CMbIC/
Meii03a M TIOJIOBOro Tipoiiecca. Melo3 M €ro MeCcTO B J>KHM3HEHHOM IUKJIe
OpraHM3MOB.

[IpensapoapliiieBoe pa3Butue. I'amMeToreHes y >KUBOTHBIX. 110/10BbIe »kese3sl.
OO6pazoBaHue U pa3BUTHE MOOBBIX Ki1eToK. CriepmaToreHe3 u ooreHe3. CTpoeHHe
TOJIOBBIX KJ/IETOK.

OmuiofoTBOpeHre W SMOpHOHATbHOE pa3BUTHe JKUBOTHBIX. CrocoObI
OIUIOOTBOPEHUS: HapY>KHOe, BHyTpeHHee. [lapTeHOreHes.

WuavBUya/ibHOE pa3BUTHe OPraHM3MOB (OHTOreHe3). IMOPUOIOTUs — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuoso2uUl.
KoHyenyuss mopgozeHos u modeau mopgoeeHe3a. Craguu >MOpHoreHesa
JKUBOTHbIX (Ha Tipumepe marymikv). [Jpobnenuwe. Tumbl  ApoGeHus.
JemepmuHuposeaHHoe U HedepMUHUPOBAHHOe OpobaeHue. baacmyna, munbi
6aacmyn. OcobGeHHOCTH [po0eHus MJIEKONMTAIOIMX. 3apOo/blilieBbie JINCTKU
(racTpynsitusi). 3akK/iaJKka OpraHOB U TKaHeW U3 3apO/bIIIeBbIX JIMCTKOB. B3arMHoe
BAWSTHME 4YacTel pa3BUBAIOIIErocs 3apojipliiia (3MOpUOHa/bHAS WHAYKLIVS).
3aKnazka IUlaHa CTPOEHHS JKUBOTHOTO KaK  pe3yJjibTaT HepapXUuyeCcKux
B3aMMO/IECTBUM TeHOB. BiusiHMe Ha 3MOpHOHaNbHOE pa3BUTHE pa3/IAYHBIX
(haKTOPOB OKPYKaroIlleu Cpe/ibl.

Poct u pa3ButHe >XUBOTHBIX. [locTambpuoHanbHBIM Tiepuof. IlpsMoe u
HemipsiMoe pa3BuThe. Pa3Buthe ¢ MeTtaMop(do3oM y 06ecrio3BOHOUHBIX WU
T03BOHOUHBIX JKMBOTHBIX. buosiornyeckoe 3HaueHuWe TIPSIMOIO W HENPSIMOTO



pa3sBUTUS, UX pacCIpoCTpaHeHue B ripupoze. Twumbl pocTa >XUBOTHBIX. PaKTOPbI
peryJisiiiy poCTa >KUBOTHBIX U yesioBeKa. CTaguu MOCTIMOPHOHAILHOTO Pa3BUTHS
y JKUBOTHBIX U uejioBeKa. [leprosbl oHTOreHe3a yenoBeka. CTapeHre U CMepTh Kak
OrosioruuecKyre mpoLecchl.

Pa3mHO)XeHHWe U pa3BuTHe pacTeHuil. ['ametrodutr u crnopodut. Meiio3 B
JKU3HEHHOM 1MKie pacTeHuil. OOpa3oBaHWe CIIOp B Tpoijecce Meio3a.
['ametrorenes y pacteHui. OMJIOAOTBOPEHHE U  Pa3sBUTHE PaCTUTEIbHBIX
opraHusMoB. [IBoliHOe OTIO/OTBOPeHUe Y I[BETKOBbIX pacTeHuil. OOpa3oBaHue U
pa3BUTUe CeMeHMU.

MexaHu3Mbl perysiiud OHTOTeHe3a y PaCTeHUH U KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmibl ¥ cxembl: «BereratnBHOe pasMHOXKeHHe», «Turbl 6ecrionoro
pa3sMHOXKeHUus», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXeHue >BIJIeHbI»,
«Pa3MHOXeHUe TUIpbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEK/IeTKU U criepMaTto3ou/ia», «OCHOBHBbIE CTaZiuu OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuTHe», «Pa3BuThe MaWCKOro »XKykKa», «Pa3BUTHe CapaH4u»,
«Pa3BuTHe JMSTyLIKW», «/IBOMHOE OIJIOAOTBOPEHHE VY I1[BETKOBBIX paCTeHUN»,
«CTpoeHMe CeMsIH OJJHOZOJ/IbHBIX U ABYAOJbHBIX pacTeHUM», «KU3HEeHHBIU UK/
MODCKOM  KamycTbl», <« KW3HEHHBIM LMKI MXa», <«JKU3HEHHBIM LMK/
MaropoTHUKA», «’KW3HEHHBIN LUK/ COCHBD».

O6opyaoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIIperaparbl SIMIEKIeTOK U
CIiepMaTO30M/I0B, MOZeb «LIAK/ pa3BUTHS JISTYLLKWY.

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

IIpakTuueckas pabora «BbisBieHWe TIPU3HAKOB CXOACTBA 3apOjblilieid
TO3BOHOYHBIX YKUBOTHBIX».

JlaGopaTropHasa pa6ora «CTpoeHue OpPraHOB pa3MHOXKEHUs BBICIINX
pacTeHU».

Tema 11. I'eHeTuka — HayKa 0 HaC/JeACTBEHHOCTM M HU3MEHUMBOCTHU
OpPraHu3MoB

Wctopusi cTaHOB/IEHWS] M DPAa3BUTUS TeHETUKU Kak Haykd. Paborter T
Menpens, I'. ne ®@pusa, T. Moprasa. Pojib oTeyeCTBeHHBIX YUEHBIX B Pa3sBUTHUU
reHeTrkd. Pa6otel H. K. Konbijora, H. 1. BaBunora, A. H. benosepckoro, I'. 1.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-PecoBckoro.

OcHOBHbIe TeHeTUYeCKHue IMOHATUS U CUMBOJIbL. ['OMO/IOTMYHBIE XPOMOCOMBI,
ajuie/ibHble TE€Hbl, a/JbTePHATUBHbIE TPU3HAKW, AOMMWHAHTHBIA W DPeL|eCCHUBHBIU
TIpU3HAK, TOMO3UT0Ta, TeTePO3UroTa, YMCTast IMHUS, TUOPU/IbI, TeHOTHII, (DEHOTHII.



OCHOBHBIE ~ MeTO/bl ~ T€HeTHKH: T'MOpUJOOTHUeCKUM,  LUTOJIOTHYeCKUH,
MOJIEKYJIIPHO-TeHeTUYeCKUH.

JeMoHCcTpanuu

IToprpetsl: I'. Mengens, I'. ge ®pus, T. Moprax, H. K. Koasuos, H. W.
Basunos, A. H. Benosepckui, I'. 1. Kapneuenko, FO. A. ®unumnuenko, H. B.
TumodeeB-PecoBckuil.

Tabsuipl U cxeMbl: «MeTo/ibl FeHeTUKW», «CXeMbl CKPeLl[UBaHUs».

JlaGopaTropHas pabGora «/Ipo3oduna Kak OOBEKT TreHeTUYeCKUX

HCCeJOBaHUM».
Tema 12. 3aK0HOMEpPHOCTH HAC/IeJCTBEHHOCTH
MoHorubpugHoe ckpeiyBaHvde. [lepBblii 3akoH MeHJenss — 3aKOH

elnHOOOpa3usi TMOpU0B MepBoro rnokoJieHus. [IpaBuio foMuHMpOBaHus. BTopoi
3aKOH MeHzienss — 3aKOH pacliell/IeHWs IpyU3HaKoB. LlUuTosiornyeckre OCHOBBI
MOHOTHOPUHOTO CKpellvBaHus. ['UroTe3a uucToThl raMer.

AHanusupymonlee ckpelyBaHue. [IpoMeXyTOuHbIA XapakTep Hac/jaeZ0BaHUS.
Pacierniiienye npu3HakoB IIPY HEIIOJIHOM JJOMUHUPOBAHUU.

OurnubpugHoe ckpeiBaHue. TpeTuii 3aKkoH MeHzie/isi — 3aKOH He3aBUCUMOT0
Hac/leJ0BaHWs  IIPU3HAKOB. Llutosiornyeckre  OCHOBBI  JAWTMOPUHOTO
CKpelluBaHusl.

CuerieHHOe Hac/iefoBaHue Tpu3HaKoB. Paborel T. MopraHa. CueriieHHOe
Hac/le0oBaHWe TIeHOB, HapylleHWe CLelUIeHUs MexAy reHaMu. XpOMOCOMHast
Teopus HacC/e[CTBeHHOCTH.

['eHeTHKa nosa. XpOMOCOMHBIM MeXaHW3M OIpeZiesieHds 1osia. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBL. ['OMOraMeTHbIM W TreTeporaMeTHbIM Mos. ['eHeTnueckas
CTPYKTypa [0JIOBLIX XpoMOCOM. HacezoBaHye Ipy3HAKOB, CLIEIVIEHHBIX C [10/I0M.

I"'eHOTUII KaK LjesI0CTHas cucTeMa. ITneroTpornus — MHOXKeCTBEHHOe [leliCTBHe
reHa. MHOXeCTBEeHHbIM asuienusM. B3auMozieicTBUe Heasule/bHbIX T'EHOB.
KowmmiemenTapHoCTh. Jnucrtas. [lonumepus.

['eHeTHUeCKUM KOHTPOJIb Pa3sBUTUS paCTeHUM, >XUBOTHBIX U 4YeJIOBeKa, a
TaKke (PU3MO0JIOTUYECKUX IIPOLIeCCOB, II0BeJleHUs] U KOTHUTHBHBIX (DYHKLIMN.
['eHeTHMUeCKUe MexXaHU3Mbl CUMOMOTreHe3a, MeXaHU3Mbl B3aUMO/IeHCTBUST «XO035IMH
— TapasuT» U «XO039MH — MUKpOOUWOM». I'eHeTHUecKHe acrieKTbl KOHTPO/S U
V3MeHeHUs Hac/leJCTBEHHOM MH(OpMaL[MU B IIOKOJIEHHUAX K/I€TOK U OPraHU3MOB.

JeMoHCcTpanuu

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

Tabmuipl u cxeMmbl: «IlepBblii ¥ BTOPOI 3aKOHBI MeHJesns», «TpeTuii 3aKoH
Mengens», «AHanusupyroljee CKpellvBaHue», «HerosiHoe [NOMUHUDPOBaHUE»,
«CueryieHHOe Hac/ae/loBaHUe IIPU3HAKOB Yy [po30Quibl», «l'eHeTHKa IoJa»,



«Kapuorun uenoBeka», «Kapuotun apo3odusib», «KapuoTun —OTULBD»,
«MHOXXeCTBeHHBIN a/ienu3M», «B3auMoelicTBre TeHOBY.

OO6opyoBaHue: Mofie/ib /Ji  JIeMOHCTpal[id 3aKOHOB eJuHOO0Opa3sus
ruOpUIoB TIEPBOTO TIOKOJIEHHSI W paclelieHust TIPU3HAaKOB, Mojenb /s
JIeMOHCTpall¥ 3aKOHa He3aBUCUMOrO HAacJ/ieJOBaHUSI TIPHU3HAKOB, MOJENb IS
JIeMOHCTpaLK CLEIVIEHHOTO HAac/ieJOBaHUsI MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «/lpo3ogunar».

IlpakTHyeckasa pabora «V3yueHWe pe3y/bTaTOB MOHOTHOPHUIAHOTO
CKpell[BaHUs Y APO30(UIbI».

IIpakTuueckas  pabora  «/I3yueHue  pe3ynbTaTOB  AUTHOPUHOTO
CKpeLUBaHus y AP030(QUIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHUYUBOCTH

B3aumogielicTBe TeHOTUNA W Cpefbl TPy (OpMUPOBaHUU (peHOTUMA.
V3MeHYMBOCTb MPU3HAKOB. KaueCTBeHHble M KOIMYECTBEHHbIe MPU3HAKU. BHbl
M3MEeHUYMBOCTU: HeHac/e[iICTBeHHasi U Hac/ie[iICTBeHHasl.

MopudukalioHHass U3MeHUYMBOCTb. Ponb  cpeabl B (hOpMUPOBAHUU
MOAU(PUKALIMOHHOM W3MeHUYMBOCTU. HopMa peakijuu rpu3Haka. BapualldoHHBIM
psa v BapuauMoHHasi KpuBasi (B. MoranHceH). CpolicTBa MoaudbUKalMOHHOM
V3MEeHUYMBOCTH.

['eHOTUNIMYECKast ©U3MEHUMBOCThb. CBOMCTBA F€HOTUITMUYECKOU MU3MEHUMBOCTU.
Bu/ibl TeHOTUTNTMUECKON M3MeHUMBOCTH: KOMOMHATHBHAsA, MyTallAOHHAs.

KoM0uHaTHBHass W3MEHUYMBOCTh. Meii03 W TIOJIOBOM TMpOIeCC — OCHOBA
KOMOWHATHMBHON W3MeHUMBOCTH. Po/ib KOMOMHATUBHOW U3MEHUMBOCTH B CO3/IaHUU
reHeTHYeCcKoro pa3HooOpasus B Tipe/iesiax OJHOT0 BU/a.

MyTaloHHasgs M3MEeHYMBOCTb. BHWJbl MyTalMi: TeHHble, XPOMOCOMHBbIE,
reHoOMHble. CIIOHTaHHble W  MHJYLMPDOBaHHble MyTauud. SliepHble U
LUTOI/Ia3MaTHYeckue MyTalud. ComMaThuecKue W TO0J0Bble MyTaldd. [IpuunHbI
BO3HUKHOBEHUsI MyTaluu. MyTareHbl W WX BAWSHME HA OPraHU3MBL.
3aKOHOMEPHOCTM MYTALJMOHHOTO mMpoLecca. 3aKOH T'OMOJIOTUYEeCKHUX PSOB B
HacsieqcTBeHHOM M3MeHurBocTU (H.V. BaBwioB). BHesimepHasi M3MeHUHMBOCTh U
HacJ1e/JCTBeHHOCTh.

OnuzeHemuka U 3NU2EHOMUKd, pO/b 3Nu2eHemu4eckux ¢Gakmopos 8
HAac1e008aHUU U U3MeHUYU8oCmu (heHomunuyeckux npu3HaKkos y Op2aHu3Mos.

JeMoHCcTpanuu

[Toptpets!: I'. ne ®pus, B. MoranHcen, H. 1. BaBusios.

Tabmuiel ¥ cxeMbl: «Bugsl u3MeHUHMBOCTH», «MoauduKaroHHast
U3MEHUMBOCTbY, «KombuHaTHBHAs U3MEHUMBOCTbY, «Meltio3»,
«OrmiomoTBOpeHne», «I'eHeTHUeCKHe 3a00/1eBaHUs UeloBeKa», « Buabl My Taimiiy».



Ob6opynoBaHue: KuBble U repbapHbie 3K3eMILISIPbl KOMHATHBIX DPAaCTeHUH,
pPUCYHKHU (poTorpadun) >KMBOTHBIX C Pa3/IMUHbIMU BUJaMH M3MEHUHUBOCTH.

JIaboparopHasi pabora «UccnenoBanue 3aKOHOMEPHOCTeM
MOAU(UKALIMOHHOW ~ U3MEeHUMBOCTH. [locTpoeHue BapUallMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

IIpakTnueckasa pabora «Mytaiuu y 7Apo3oduisl  (Ha TOTOBBIX
MUKpOIIpernaparax)».

Tema 14. I'eneTuka yesioBeKa

Kapuortun denoBeka. MexxayHapoaHasi MporpaMma HCC/IeJOBaHUSI FeHOMa
yesioBeKa. MeToabpl  UM3yuyeHUsT ~TeHeTMKM  YesloBeKa: TIeHea/lorhuyecKui,
0/1M3HE1[0BLIH, LIUTOreHeTHUeCKHUH, MOMY/ISIL{UOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HEeTUYEeCKUU. CoBpeMeHHoOe onpeziesieHye reHOTHIIA:
TOJTHOTEHOMHO€E CeKBEeHUPOBaHWe, FeHOTUITMPOBaHWe, B TOM UHWCJe C MOMOLIbIO
[TL[P-ananmm3a. HacimeacTBeHHbIe 3a00/1eBaHMS Ye/loBeKa. ['eHHbIe 1 XpOMOCOMHBIE
Oosne3Hn uyesioBeKa. bosie3HW C Hacae[ACTBEHHOM IpeApacrioio’KeHHOCTBIO.
3HaueHWe MeULIMHCKOW T'eHeTUKU B TMpeJoTBpallleHUH U JIeUeHUU TeHeTUYeCKUX
3abosieBaHmMl uesioBeKa. MeJHUKO-TeHeTHUYeCKoe KOHCYIbTUpOBaHWe. CTBO/IOBbIE
K/1eTKU. [loHsITHe «TreHeTUuecKoro rpysa». ITHUYeCKue acreKTbl UCCeloBaHUN B
00/1aCcTH pe/JakTUPOBaHWsI rTeHOMa U CTBOJIOBBIX KJ/I€TOK.

['eHeTyeckre (hakTOpPbl TIOBBIIMIEHHOWM UYBCTBUTE/IBLHOCTA Ue0BeKa K
¢bur3nUecKoMy U XMMUUECKOMY 3arpsi3HEeHHI0 OKpY>Katollleil cpefibl. ['eHeTHuecKast
Tpe/ipacrioyioKeHHOCThb Ue/l0BeKa K MaTOo/IOTHUSIM.

JleMoHCcTpanuu

Tabsuiel ¥ cxembl: «KapuoTun uenoBeka», «MeTobl U3yUueHUs] TeHEeTHKU
ye/iIOBeKa», «['eHeTHueckue 3a00/1eBaHNs Ue/IOBEKa».

IIpakTuueckas padora «CocTaBieHHe ¥ aHa/IA3 POJOCTOBHOM».

Tema 15. Cesteknjusi oOpraHnu3mMoB

JoMecTukalss M CejieKUUsl. 3apoXKAeHue CejleKLUM W [JOMeCTHUKaLUU.
Yuenve H. W. BaBunmoBa o lleHTpax TMpOMCXOXKAEHUs W MHOrooOpasus
KYJIbTYDHBIX pacTeHuM. Poib cenekiyy B CO3JaHUM COPTOB PACTE€HUH U TIOPOJ,
KUBOTHBIX. CopT, TmopoAa, IUTaMM. 3aKOH T'OMOJIOTUYECKUX PSJOB B
HacieqCcTBeHHOM wu3MeHurBocTu H. W. BaBwioBa, ero 3HaueHue [l
CeJIeKIIMOHHOW PabOoTHhI.

MeTobl CeneKIMOHHOM paboThl. VICKyCcCTBeHHBI OTOOp: MacCOBBIA H
VIH/TUBU/TY Q/IbHBIU. Otambl ~ KOMOWHAIIMOHHOW  CeJeKIIUU. NcnbrTanue
TIpoM3BOAuTe/Iel 10 TIOTOMCTBY. OTOOpP 10 TEeHOTUITy C TIOMOII[bIO OI[eHKH
deHOTHIIa TTOTOMCTBA U OTOOP T10 TeHOTHUITy C TTOMOIIbI0 aHamm3a JHK.

NcKyCcCTBeHHbIN ~ MyTareHe3 KakK  MeTOJ|  CeJIeKLIMOHHOW  paboThl.
Pa/iualiMOHHBIA U XMMUYECKUM MyTareHe3 Kak UCTOYHUK MyTalldi y KyJbTYPHbIX



¢bopm opranusmoB. Vcrnosib30BaHWE TEeHOMHOTO pe/JaKTUPOBaHWUS U MeTOZOB
pekoMOuHaHTHBIX JTHK 7711 oTyueHyst HCXOJHOTO MaTepHasa sl CeIeKIUH.

[Tonyyenue TOJIUTIJIOU/IOB. BuyTpuBHuaoBas rubpuau3aiys.
BAu3KopoACTBeHHOe  CKpell[iBaHWe, WIM  WHOpuguHT.  HepopcTBeHHOe
CKpellliBaHWe, Wiu ayTopuauHr. ['erepo3uc ¥ ero mpuuuHbl. Kcrmonb3oBaHue
rerepo3uca B cesekimu. OtjanéHHas rubpuusauus. [lpeogonenve Gecriiogust
MeXXBUAO0BbIX TMOPUI0B. JlOCTU)KeHHs ceNleKLIUU paCTeHU U XKUBOTHBIX. «3e/1€Has
pesooyusi».

CoxpaHeHre M U3ydyeHHe reHeTUUeCKHWX PeCypCOB Ky/JIbTYPHBIX PaCTeHUU U
WX [UKUX pojuyed s CO3JAHUS  HOBBIX COPTOB W THUOPU[OB
CebCKOXO3SMCTBEHHBIX ~ Ky/AbTYp. M3yueHue, coxpaHeHue u ynpaeaeHue
2eHeMuYeCKUMU pecypcamu CeabCKOXO0351UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 ye/six y/AyulleHusl Cyujecmeayowux U co30aHusi HO8blX NOPOO, AUHUL U KPOCCO8, 8
mMoM uucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHUll,
nepeoosbix udell U NnepcneKmMuHbIX MexHOA02Ull.

JeMoHcTpanuu

[Toptperer: H. W. Basunos, 1. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykbsaHeHko, b. JI. Acraypos, H. bopnoyr, /1. K. besnses.

Tabsuiibl U cxembl: «LleHTpbI MPOMCXOKEHUSI 1 MHOT000pa3usi Ky/IbTypPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PS/IOB B HAC/JeICTBEHHOW W3MEHUMBOCTU»,
«MeToppl cenekiun», «OTaanéHHas THOpuaAn3aIs», « MyTareHes».

JIaGopaTopHasi pabora «VI3yueHue COPTOB Ky/IbTyPHBIX PacTeHUM U TIOPOJ,
JIOMAIITHHAX YKUBOTHBIX».

JIaGopaTopHasi pabora «/3yueHrie MeTO/IOB CeJIEKIIUUA PACTEHUI».

IIpakTHueckas padora «IIpyBHUBKa pacTeHU».

IKcKypcusi «OCHOBHbIe METOJbl U [OCTW)KEHUS] CeJIeKL[UM pacTeHuu |
JKAUBOTHBIX (Ha CeIeKL[MOHHYIO CTaHLMIO, IIJIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIJIMUHOEe XO3SHCTBO, B J1labOpaTOpUIO
arpOyHUBEpPCUTETA WU HAYUHOTO LIEHTPA)».

Tema 16. BOTexXHO/IOTUSI U CHHTeTHYeCKasi 0mosiorus

OOBeKThb, MCMOJb3yeMble B OMOTEXHOJIOTUM, — K/eTOUHble W TKaHEBbIe
KYJIbTYDBI, MUKPOOPIraHU3MBbl, Ux XapaKTepUCTHKaA. TpaguumoHHas
buoTexHosiOTHsA:  xyie0orieueHre, TIO/lydeHHe KHUCIOMOJIOUHBIX — TTPOJYKTOB,
BUHOZeMe. Mukpoouosiornueckui cuHTe3. OOBeKTbl MHKPOOMOIOTHYECKHUX
TexHoJioruii. [Ipou3BoACTBO OenKa, aMUHOKHC/IOT U BUTAMUHOB.

Co3paHue TeXHOJIOTMM M UHCTPYMEHTOB 1]e/IeHarpaB/ieHHOTO U3MeHeHUsl U
KOHCTPYMPOBaHWS T€HOMOB C 1[e/IbI0 MOyYeHUs] OPraHU3MOB Y UX KOMITOHEHTOB,
coJiepyKallx He BCTpeYarolyecs B IpUpo/ie OMOCHHTeTUUeCKHe TIyTH.



KnetouHasi unxeHepusi. MeTofibl KyJ/bTYpPbl K/IETOK M TKaHeW pacTeHu U
KUBOTHbIX. Kpuobanku. Comathueckass TruOpuausalusi W COMaTUUeCKUM
smbpuoreHe3. Mcronb3oBaHWe TarvIOWAOB B ce/ieKIuM pacTeHuil. IloayueHue
MOHOK/IOHA/IbHbIX aHmumes. Mcnosib308aHue MOHOK/AOHA/AbHbBIX U NOAUK/AOHA/bHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIO/IOTBOpPeHUe. PeKOHCTPYKLUs
SULEKJIETOK U KJIOHMPDOBaHWe >XMBOTHBIX. MeTo/| TpaHCIIaHTaLWU SiZjep KJIeTOK.
TexHono2uu 0300po6/eHus, Ky/IbmueupoeaHus U  MUKPOKIOHA/bHO2O
DA3MHOMCEHUS! Ce/IbCKOXO0351LUCMBEHHbIX Ky/Abmyp.

XpoMOCOMHasi Y TeHHasi WHXeHepus. VICKyCCTBeHHBIM CHUHTE3 TeHa W
KOHCTpyupoBaHue pekoMOuHaHTHBIX [THK. Co30aHue mpaHczeHHbIX Op2aHU3MO8.
HocTmkeHWssT UM MNEepCHeKTUBbI  XPOMOCOMHOM W T€HHOM  WH)KeHepHUU.
OKoloruueckre 1 3TuUecKre mpob/ieMbl TeHHON WH)KEHePHH.

MeaunuHCKHe 6roTexHoMoruu. IToctrenomHast 1udposas meauiHa. [TLP-
JUarHOCTUKAa. MeTabO/OMHBIM aHaiu3, TeHOLIeHTPUYeCKUM aHaau3 TpoTeoMa
yesi0OBeKa i OLIEHKU COCTOSIHUSI ero 340pOBbsi. VICrosib30BaHWE CTBOJIOBBIX
K/ieTok. TapretHass Teparmus paka. 3D-OuouwmkeHepuss [t pa3paboTKu
dbyHAaMeHTa/lbHbIX OCHOB MEAMWIIMHCKUX TeXHOJIOTUM, CO3/laHUsI KOMILJIEKCHBIX
TKaHell coueTaHWeM TeXHOJIOTHM TPEXMepHOro OWOTMpPUHTHHTA U CcKaddosarHra
JI/1s1 pellieHus1 3a/iau epCcoHaTM3UPOBaHHON Me/JULIVHBI.

Co3zaHMe BEKTOPHBIX BakKIMH C Iiesibi0 obecriedeHHss KOMOWHUPOBAHHOM
3aiuThl 0T Bo30Oyauteneli OPBU, ycraHOB/ieHHe MOJIEKY/ISPHBIX MeXaHH3MOB
dbynakimonrpoanusi PHK-cogepskaiix BHPYCOB, BBI3BIBAIOIIUX 0CO0O0 OIacHbIe
3a00/1eBaHMST Ue/I0BeKa U KUBOTHBIX.

JeMoHcTpanuu

Tabsuiiel U cxembl: «VIcronb30BaHHE MHUKPOOPTaHU3MOB B TTPOMBIILIZIEHHOM
MPOM3BO/CTBe», «KileTouHas uHKeHepus», «['eHHas UHKeHepus».

JIaboparopHasi padora «/3yueHre 00beKTOB OMOTEXHOIOT .

IIpakTHyeckas padora «IlosyueHre MOIOUYHOKHC/IBIX TIPOAYKTOB.

IKcKypcusi «bBHOTeXHO/MIOrusi — BaKHeWIlas TIPOU3BOJWTE/IbHAS CHhJjla
coBpeMeHHOCTH (Ha OMOTeXHOI0ruUYeCcKoe TIPOM3BO/CTBO)».

11 K/TACC

Tema 1. 3apokaeHve U Ppa3BHTHE 3BOTHLIHUOHHBLIX NpeACTaB/IeHUN B
Ouosiorun

OBomoLoHHas Teopus Y. [lapBuHa. IIpeAriocbuiki BO3HUKHOBEHUS
JapBuHU3Ma. JKU3Hb U HayuHas JesTeqbHOCTh Y. [lapBrHa.

[BKylye crsbl 3BoMIOLMU BUAOB 10 Y. JlapBUHY (BbICOKast UHTEHCUBHOCTD
pPa3MHOKE€HHUSI OpPraHW3MOB, HaC/e/[CTBeHHasi W3MeHUMBOCTh, Ooprba 3a
CyllleCTBOBaHMe, eCTeCTBeHHbIN U NCKYCCTBEHHBIN 0TOOD).



Odopmnenve cuHTeThueckor Teopuu 3Bosoluu (CT3). HeliTpanbHas
Teopusi 3BomoIMM. CoBpeMeHHass JBOJIIOLMOHHAs Ouosorus. 3HaueHHe
5BOJIFOLJMOHHOM TEOPHH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JeMoHcTpanuu

[Toptpetsl: Apuctortens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krobe, Y. [lapBuH, C. C. YetBepukos, . U. [lImaneraysen, k. Xongenn, . K.
benses.

Tabmuubl u cxembl: «Cucrema >kuBoi mipupogel (o K. JIuHHeR0)»,
«JlectHulla >kuBbIX cyilectB (ro Jlamapky)», «MexaHusm (HoOpMUpPOBaHUS
TIPUCTIOCOO/IEHN y pacTeHWM W JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapiipyTa mnyteiiectBust Y. [lapeuHa», «Haxoaku Y. [lapBuHa», «@opMbl 60pbOBI
3a CyilecTBoBaHHe», «Ilopogbl rosybeii», «MHOroobpasue Ky/JbTypHbIX (opm
KarycTbl», «[1opofibl JOMAaIIHUX >KUBOTHBIX», «CxemMa 00pa30BaHHsI HOBBIX BUIOB
(mo Y. [apBuHy)», «CXema COOTHOIIEHUS [JBWKYIIUX CHJ SBOJIIOLIUN»,
«OCHOBHBIE TI0JIO)KEHUS] CUHTETUUECKOW TEOPUU SBOJTFOLIN».

Tema 2. MUKPO3BO/IIOLMSA U eé pe3y/ibTaThl

[Tonynsuus Kak 37emMeHTapHas eAuHuLa 3Bo/MOLMA. COBpeMeHHbIe METO/bI
OLIEHKM TeHeTHYeCKoro pa3Hoobpasvs W CTPYKTypbl TOMy/siui. V3mMeHeHue
reHopOHJa TMOMY/ISIUMM KaK >J/IeMEeHTapHOe 3BO/IIOLMOHHOE siBJIeHHWe. 3aKOH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batinb6epra.

OnemeHTapHble (aKTOpbl (ABWKYILME CUJ/bI) SBOJIIOLMU. MyTal[MOHHbBIN
npoijecc. KombOuHaTvBHasg u3MeHUYMBOCTh. [Ipelip TeHOB — cayuaiiHbie
HeHaripaB/ieHHble M3MEHEeHMsl YacTOT asuiejied B nomyasauusax.  Od@ekT
ocHoBaress. J¢gekm 6ymbLIOuHO20 20p/biiuka. CHuUdCeHUe 2eHemuuecko2o
pasHoobpasus: npuuuHbl u caedcmeus. Ilposieaenue agpekma Opetipa 2eHo8 8
bonbwiux U Manblx nonyaayusix. Mwurpauud.  M30sAUMA  TIOMYJISILIAIA:
reorpaduyeckas (IpocTpaHCTBeHHas1), brooruueckast (pernpoyKTHUBHas).

EcrecTBeHHbIM 0TOOp — HampaBiswoomuyi (akrop 3Bomoruu. DPopmbl
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIUM, CTaOWUIM3UPYIOIWM,  Pa3pbIBAIOIIHiA
(mu3pynTuBHBIN). [losoBoM 0TOOp. BO3HWMKHOBEHME W 3BOJIIOLMS COLHMATBHOTO
MOBe/IeHUS )KUBOTHBIX.

[TpucnocobeHHOCTh  OPraHM3MOB  KakK — pe3y/ibTaT  MUKPO3BOJIFOLIVU.
Bo3HUKHOBeHHe  TIpUCIIOCOO/ieHWit y  opraHu3moB.  ApoMopdo3bl  H
yuavoazanTauyy. [IpumMepsl Nprcrocob/ieHnii y opraHu3MoB: MopdosiorThuueckue,
dusnonoruueckre,  Ouoxumuyeckue,  moBejleHYeckre.  OTHOCUTENLHOCTb
NpUCIIocob/1eHHOCTH OPTaHU3MOB.

Buja, ero kpurepuM W CTPYKTypa. Buzoobpa3oBaHue KakK pe3yJbTaT
MUKpO3BO/MIOIMK. W3omsiimst — KiaoueBOM (akTop BujooOpa3oBanus. Ilytd u
CTIOCOOBI BU/I000pa30BaHus: ajuionaTpruyeckoe (reorpaduueckoe),



cuMnaTpuyeckoe  (9KOJOTHYECKOe),  «MTHOBEHHOe»  (IIOJIMILION/U3alius,
rubpuavsanys). JauTeIbHOCTb 3BOMIOIIMOHHBIX TIPOL[ECCOB.

MexaHu3Mbl (HOPMHUPOBaHUSL OMOIOTMYECKOTO Pa3HOOOpa3usl.

Posmb  3BOMIOIIMOHHOW  Ouosiorid B pa3paboTKe HayuyHbIX MeTO/IOB
coxpaHeHHUs1 6ropa3Ho00pa3vss. MUKPO3BOIOIMS Y KO3BOJTIOLMS TTapa3svuTOB U UX
X03s5ieB. MexaHu3Mbl ()OPMUPOBaHHWsI YCTOMYMBOCTHA K aHTUOMOTUKAM M CTIIOCOObI
60pLOBI C Heil.

JeMoHcTpanuu

[Toptpetsi: C. C. UeTBepukoB, 3. Maup.

Tabnmuipl U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomyssiiuoHHas
CTPYKTypa Buzia», «Cxema MposiB/ieHus1 3aKkoHa Xapau—Baiinbepra», «Brxyiiue
CUJIbl 3BOJTIOLIMN», «JKOJIOTUUeCKas: M30/SLusl TOMyJISILUKA CeBaHCKOM (hopesin»,
«[eorpadmueckasi W30S JIMCTBEHHUI[BI CHOMPCKOW W JIMCTBEHHUILIBI
JaypcKoii», «Ilomy/isALyroHHbIe BOJIHBI UNCIEHHOCTU XUIITHUKOB U KepTB», «CxeMa
JNENCTBUST eCTeCTBeHHOro orbopa», «®PopMbl 0OOpHOBI 3a CyIIeCTBOBaHHEY,
«IHpycTpuanbHbl MenaHu3M», «KuBble MCKoTiaeMbie», «I10KpoBUTebCTBEHHAS
OKpacka YKUBOTHBIX», «[Tpenyripexkaaroras OKpacka YKUBOTHBIX»,
«®u3nonoruuecKkue azanrtanun», «lIpucrmoco6/IeHHOCTh OpraHUu3MOB M eé
OTHOCHUTE/IbHOCTb», «Kputepuu BuAa», «BHAbI-IBOMHUKW», «CTPyKTypa BH/a B
npupoe», «Criocobbl BUA000pa3oBaHus», «I'eorpadrueckoe BHA000pa3oBaHHe
TPEX BU/OB JIaHJBIIIEH», «IKOJIOrMUecKoe BU000pa3oBaHHe BUJOB CHHUI,
«[Tonumnonae! pacTeHuii», «KamycTHO-pejeuHbIid THOPHI.

O6opyioBaHue: repbapuy pacTeHUM, KOJIIEKI[MUHM HaCEeKOMBIX, Uyydesia MTUL] U
3Bepeil C TMpUMepamMM pa3IMUHBIX TPUCTOCOOIeHUH, dydesa MTUL U 3Bepe
pasHbIX BWJIOB, Trepbapuyd pacTeHWM OMM3KMX BHUJIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CITIOCOOAMHU.

JIaboparopHasi paGora «BbisiBieHHe HW3MEHUMBOCTA y 0C00el OfHOro
BUZIA».

JlaboparopHast pabora  «IIpucriocobseHrss  OpraHM3MOB U UX
OTHOCUTeJTbHasI 11e/1eC000pa3HOCTh».

JlabopaTopHast pab6ora «CpaBHeHHe BHJOB 10 MOP(HOIOTUUECKOMY
KPUTEPHIO».

Tema 3. MaKkpo3Bo/IIOLMA U eé pe3y/ibTaTbl

Metoapl U3yueHMs] MAaKpO3BO/IOLMH. [lajieOHTONOTMUeCKUe  MeTObl
u3yueHuss HBOJIOLMHU. [lepexosHble ¢dopMbl U (GUIOT€HETUYECKHE — PsJIbI
OpraHU3MOB.

Buoreorpaduueckrie MeToApl u3yueHHs 3Bosiolmd. CpaBHeHue (iopel U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckve obsactu 3emmu. Buabl-
9H/IEMHUKH U PETUKTHI.



Ombpuonoruueckie U CpaBHUTEILHO-MOPGOJIOrHUecKre MeTO/bl U3y4yeHust
sBo/mrOLIMU. ['eHeTHyeckre MeXaHU3Mbl 5BOJIIOLMMA OHTOreHe3a U IIOSIBJICHUS
SBO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMO/JIOTMYHBIE U aQHAJIOTUYHbIE  OpraHbl.
PyauMeHTapHble  opraHbl M araBu3Mbl.  MoJieKy/IipHO-TeHeThYecKue,
Ovoxumuueckue M~ MareMaTUuecKue  MeTOAbl  M3yueHWs  SBOJIIOLIWU.
['omosiornunble reHbl. COBpeMeHHble MeTO/bl IOCTPOEHHUs (PUIOreHeTHUYeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaLjy U 3BOJIFOLIUS TeHOMOB.

OO1e 3aKOHOMEPHOCTHU (TIpaBu/ia) 3BOJIFOLUU. [IpuHyun cmeHbl yHKYuULl.
HeobpaTtuMocTh 3BO/IOLIMK. AfANTUBHAsI pajvaiys. HepaBHOMEPHOCTb TEMIIOB
SBOJIFOLIAU.

JeMoHcTpanuu

[Toptpetsi: K. M. B3p, A. O. KoBanesckuii, ®. Mrosmiep, 3. ['ekkesb.

Tabmuupl U cxeMbl: «PuUIOreHeTUUECKUI Psif, JIOMIAfnU», «APXeoNnTepUKC»,
«3Bepo3ybble  suepel»,  «Cterouedans»,  «PuHMopUTH»,  «CeMeHHbIE
NaropoTHUKW», «buoreorpapuueckre 30HbI 3emmn», «[lpeii(p KOHTUHEHTOBY,
«PenmukThl», «HauasnbHble cTaguu SMOPHOHANBPHOTO PA3BUTHS TI03BOHOUHBIX
JKUBOTHBIX», «['OMo/IOrMyHBIe U  aHa/JOrMYHble OpraHel», «PyJAUMeHTHI»,
«ATaBU3Mbl», «XpOMOCOMHbIe HaboOpbl 4Ye/ioBeKa U IMMIIaH3e», «[JlaBHbIe
HaTIpaB/IeHUS IBOJIIOLUN», «OO0II[He 3aKOHOMEPHOCTH IBOJIIOLIAN.

Ob6opypoBaHue: KOJIeKLUM, repOapvy, MY/SDKA HCKOMaeMbIX OCTaTKOB
OpraHyU3MOB, MYJ/ISDKH TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYyJAUMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLJUM HACEKOMBIX.

Tema 4. IIpoucxoxjgeHue ¥ pa3sBUTHe )XU3HHU Ha 3emJie

HayuyHble TUIOTe3bl TPOMCXOXKIEHUS >KW3HM Ha 3emsie. AOuUoreHes u
naHcnepMusi. [loHayuHble TIpefCTaB/lIeHUsI O 3apOXK[eHUM XKU3HU (KpeaLjioHU3M).
['nnortesa MOCTOSAHHOIO0 CaM03apOXKJeHNsl )KU3HU U eé onpoBep)keHue onbitamu .
Penn, JI. Cniasinaniiany, JI. Tlacrepa. TTporcxoskaeHue )KU3HA U aCTPOOHOJIOTHSI.

OcHoBHbIE 9Tarlbl HeOopraHu4eCcKou 9BOJIFOLIUU. [InaHetapHas
(reonorvueckasi) 3BOJIOLMS. XUMHUUecKasi 5BO/MOLMA. AOHOreHHbIM CUHTe3
opraHuyeckux BellecTB W3 HeopraHuuveckux. Omeir C. Mwuiepa u I'. HOpu.
O6pa3oBanue TmosMMepoB U3 MoHOMepoB. KoarepBaTHasi rumore3a A. U.
OmnapuHa, runoTe3a nepBUyHOro OynboHa k. XosjeiiHa, reHeTUUeCKasi TUTIOTe3a
['. Ménnepa. Pubo3umbl (T. Uek) u rumore3a «vupa PHK» Y. T'unbepra.
dopmupoBaHue MeMOpaH Y BOSHUKHOBEHHE TIPOTOK/IeTKU.

Wcropus 3emni U MeToAbl eé wusydyeHus. VIckoraemble oOpraHuydeckue
octaTku. ['eoxpoHonorus u eé weroael. OTHocuTesnbHasi W abcomMOTHast
reoxpoHoJiorus. I'eoxpoHosiornyeckas IIKaja: 30HbI, 3pbl, [IEPUO/BI, STIOXU.



HavanbHble 3Tanbl OpraHUYecKoW 3SBOMOLMU. [losiBleHWe W 3BOJIOLUA
TepBbIX K/IETOK. DBOJIOLMS MeTabonm3Ma. BO3HUKHOBeHHe TIepBbIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIJIEHKY KaK aHaJIor MepBbiX Ha 3emsie COOOIIecTB.
Ctpomartonutsl. [IpokaproThl ¥ 3yKaproThI.

[TpoucxoxaeHue 3yKapuoT (cuMOuoreHes). BOMIOIMOHHOE TIPOUCXOXK/eHHEe
BUpPYCOB. IIponcxoXzeHne MHOTOK/IETOYHBIX OpPraHW3MOB. BO3HMKHOBeHHe
OCHOBHBIX I'DYII MHOTOKJIETOUHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl 3BOJOLMKA BbICIIMX pacTeHui. OCHOBHbIE apOMODP(O3bI
pacteHui. Bbixom pacTteHnid Ha cymny. IlosiBieHWe CIOpPOBBIX pacTeHUW U
3aBoeBaHre umu cymu. CemeHHble pacTeHus. [IponMcCXoXKHeHHe 1BeTKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 5BOJIOLMUA KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
JKUBOTHBbIX. BeHjckas (ayHa. KemOpuiickuii B3pbIB — TIOSIBIEHHE COBPEMEHHBIX
TUTOB. [lepBble XOpAOBbIe XUBOTHBIE. ’KH3Hb B BOZe. JBOJIIOLMSA MMO3BOHOYHBIX.
[Tpoucxoxaenve ampubuii u pentuiuid. [IpoucxokgeHre MIIEKONUTAIOLUUX U
ntull. [IpuHuun kmoueBoro apomopdosa. OcBoeHue 0eCrO3BOHOUHBIMUA U
T03BOHOUHBIMU KUBOTHBIMU CYIIIN.

PasBuTrie >Xu3HM Ha 3emsie MO 5paM MW TMepUOJaM: apxeu, MNpPOTepPO30H,
raseo3oii, Me3030H, KaiiHo30M. OOmjas  XapakTepucTMKa Kaumara |
reoJIOrM4YecKkux IpoueccoB. llosiBjieHWe U pacLBeT XapaKTepHbIX OpPraHW3MOB.
Yrneobpa3oBaHue: ero yC/IOBUS U B/IMsIHYE Ha ra30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHUSI — KOJIOTUUECKHe KPU3UChl npouwioro. [IpuuvHel u
C/IeICTBUSI MacCCOBBIX BbIMHMpaHUM. COBpPEMEHHBIM 3KOJIOTMUEeCKUM KPHU3UC, ero
ocobenHoctH. [Ipobiema coxpaHeHust 6Mopa3HooOpa3us Ha 3emiie.

CoBpeMeHHasi CHMCTeMa OpraHW4yeckoro mupa. [IpuHLUIBI KiacCUpUKaLUU
opranr3MoB. OCHOBHbIE CUCTEMaThUeCKHe TPYIIbl OPraHU3MOB.

JleMoHCcTpanuu

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

Tabmuiibl 1 cxeMbl: «Cxema ombiTa @. Pean», «Cxema oribiTa JI. ITacTepa mo
W3yYEeHHI0 CamM03apoKaeHus1 xu3Hu», «Cxema omnbita C. Mwinepa, I'. FOpwu»,
«JTanbl  HEOPraHWYeCKOW  SBOJIIOLUW»,  «['e0XpoHOJ/IOrMYecKas  IIKasia»,
«HauasibHbIe 3Tamnbl OpraHUYecKOW 3BOMIOIMN», «CxemMa oOpa3oBaHHs 3YKapHOT
nmyTéM cumbOuoreHesa», «CucremMa >XUBOM TpUpPOAbl», «CTpoeHHe BUpyCa»,
«Apomopdo3bl  pacTeHUl», «PUHUOQUTBI», «OJHOKIETOUHbIE BOAOPOC/IN»,
«MHOroknetrounble Bogopocan», «Mxu», «llamopoTHUKU», «l['00CEMEHHbIe
pacteHus», «OpraHbl LBeTKOBBIX pacTeHul», «(Cxema pa3BUTHS >XUBOTHOTO
Mupa», «ApoMopdo3bl >XUBOTHBIX», «lIpocTeiime», «KullleuHOIIOIOCTHBIEY,
«ITnockue yepBu», «YmeHuCcTOHOTMEY, «PBIOBI», «3eMHOBO/IHbIE,



«IIpecmbikaroimecst», «lItuubl», «Miekonuratoime», «Pa3BUTHe KU3HU B
apXeucKou spe», «Pa3BUTHe >)KU3HU B MPOTEPO30UCKOU 3pe», «Pa3Butue xu3Hu B
1ase030MCKON 3pe», «Pa3BUTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BUTHe KU3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHasi CUCTeMa OpraHu4eckoro Mypa.

Ob6opynoBanue: repbapyuy pacTeHUW pa3/UYHbIX OT/e/I0B, KOJIIEKI[UU
HaCeKOMbIX, BJlaKHbIe TpernapaThbl >KUBOTHBIX, PAKOBUHbBI MOJITHOCKOB, KOJUIEKL[UU
WUITIOKOXKUX, CKeJleTbl T103BOHOUYHBIX JKUBOTHBIX, uydejia TITHL] W 3Bepew,
KOJUIEeKLJUM OKaMeHeJIOCTeM, T0JIe3HbIX HWCKOIAaeMbIX, MYJISDKU OpraHu4yecKrux
OCTaTKOB OPraHU3MOB.

BuprtyanbHaa JjaboparopHas pabGora «MojenvpoBaHie  OIbITOB
Muninepa—HOpu o rM3yuyeHHI0 abMOreHHOTO CMHTe3a OPraHUUYecKrUX COeJUHeHU B
TIepPBUYHON aTMocdepe».

JlaboparopHasi pabora «V3yueHre M OIKMCaHHe WCKOIIAeMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOB».

IIpakTuueckasa paGora «lV3yueHHe 0COOEHHOCTEM CTPOEHHUsI pacTeHHi
PasHbIX OTZE/IOB».

IIpakTHueckas padora «l/i3ydyeHre 0coOeHHOCTEH CTPOEHUs TO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaenue yeji0BeKa — aHTPOIIOreHe3

Pa3zesnel 1 331Uy aHTPOIIOIOrMKU. MeTo/ibl aHTPOIOJIOTHH.

CraHOB/ieHUe TIpe/iCTaB/IeHU O TIPOMCXOXKJeHUU 4YejioBeKa. Pe/lruo3Hble
B033peHUsi. CoBpeMeHHbIe Hay4YHble TEOPUU.

CX0/ICTBO uUesioBeKa € XMBOTHbIMU. CHCTeMaThYecKoe MoJI0KeHUe YesloBeKa.
CBugleTesbCTBA  CXOACTBA  YeJiOB€KA C  JKABOTHBIMU:  CPaBHUTEJIbHO-
MopQoJioThUuecKue, sMmbpuosioruyeckue, bu3nonoro-broxuMuyecKue,
noBeZieHUeckre. OT/IMUMs YesioBeKa OT >KUBOTHBIX. [IpIMOXOKZeHre U KOMILIEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe rojIOBHOO MO3ra U BTOPOW CUTHA/IbHOU
CUCTEMBI.

[Bwxyiue cuibl ((hakTopbl) aHTpOTIOreHe3a: OMOOrMUecKye, COIUaIbHbIE.
CooTHollieHre 6U0OTUUeCKUX U COIMA/IbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHOBHbIe CTafiuyd aHTporioreHe3a. PaHHUe uenoBeKOOOpasHble 00e3bsHbBI
(TIPOKOHCY/IbI) ¥ PAaHHUE MMOHTHABI — 00IIIMe TIPeJKH YesioBeKOoOpa3HbIX 00e3bsiH U
nmofied. ABCTpa/oNUTEKU — ABYHOTHe MPeAKHU JitoAei. YeloBeK yMesibli, TepBbie
W3rOTOBJIEHUS OPYAUM TpyZa. UenoBeK MPSIMOXOASIIMKA U TEePBbIM BbIXO[, JIIOAeH
3a mnpefenbl Adpuku. UYenoBek reifienibOeprckuii — 00U TIpe/IOK
HeaH/IepTa/JbCKOr0 YesioBeKa M uesioBeKa pasyMHOro. YUesoBek HeaHJepTa/bCKUM
KaK BUJ JItOJled XOJOJHOTO KjiuMarta. UesoBeK pa3yMHBIM COBPEMEHHOrO THIIa,
JIEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMu AdQpUKU.
[TaneoreHeTrKa v raaeoreHOMMKaA.



OBOJTIOLUSI COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBIN OTOOD B MOMYJISALUSX
yesioBeKa. MyTallMOHHBIN TipoLecc U nonumopdusMm. [lonmyssiLroHHbBIE BOJIHBI,
Jpeud reHoB, murpauus U «3(QQPeKT oCcHOBaTess» B MOMYJSALUSIX COBPEMEHHOTO
yesioBeKa.

Uenoseyeckre packl. [loHaTve o pace. bosblive packl: eBporneouHast
(eBpasuiickasi),  aBCTpajo-HerpouziHasi  (3KBaTopuasbHasi), = MOHTOJIOW/HAs
(asmaTcko-amepuKaHcKasi). Bpemss v myTu pacceneHusi yeyioBeKa MO IIIAaHETe.
EauHCcTBO  4yesioBeueckux — pac. HayuHasg  HecoCTosATe/bHOCTH — pacusMa.
[Tpucrioco6/1eHHOCTh YesioBeKa K pa3HbIM YCJIOBUSIM OKDY)KaroIlleid Cpeibl.
BnusHue reorpaduueckod cpeabl U Apeiidba TeHOB Ha Mopdosioruio U
(bH3UOJIOTHIO UesioBeKa.

MeXauciuruiiHapHble  MeToAbl B (usuueckodd  (6MOIOrHUeCcKoid)
AHTPOMOJIOTUM.  ODBOJIIOLIMOHHAS  @HTPOMOJIOTUSI U [1aJIe0aHTPOMNOJIOTUS
yesI0BeYeCKUX IOMyJsanui. brocoryanbHble ncCneoBaHus TMPUPOJBI YeslOBeKa.
WccnenoBaHrie KO3BOJMIOLIMKA OMOIOTMYECKOT0 1 COLIMAIbHOTO B UesioBeKe.

JeMoHcTpanuu

[Toptpets: Y. Japsun, JI. Jluku, A. 4. Porunckui, M. M. I"'epacumos.

Tabsuiiel U cxembl: «MeTo/[bI aHTPOTIOJIOTHIY, «['0JIOBHON MO3T uesioBeKa»,
«UenoBekooOpa3Hbie 00e3bsiHbI», «CKejleT 4Ye/ioBeKa W CKeJleT IIMMITaH3e»,
«PyIuMeHThI ¥ aTaBU3Mbl», «[IBUKYyILe CU/Ibl aHTPOIIOTeHe3a», « IBOJIFOLIMOHHOe
JIpeBO  uejioBeKa», «ABcTpanonuTek», «YenoBek ymenblii», «YenoBek
MIPSAMOXOAAIIMN», «JeHnCOBCKUM yenoBek» «HeaHaepTanblbl», « KpoMaHbOHLbI»,
«ITpesku uenoBeka», «3Tambl IBOJIIOLIMM UejioBeKa», «Pacel ueoBeka».

Ob6opyoBaHUe: MyJ/sDKM  OKaMeHesIoCTeld, TIpeJMeTOB MaTepyabHOU
Ky/IbTypbl TIDEJKOB uejioBeKa, penpoAykuuu (dororpadbuu) KapTuH C
MUGDOTIOTUYECKUMU U OUOIeNMCKUMHU  CIHO’KeTaMHU  TIPOUCXOKIEHUS] UesioBeKa,
¢doTorpaduy Haxo/J0K UCKOMAeMbIX OCTaTKOB Ue/i0BeKa, CKesleT ueoBeKa, MOZeb
yeperia uveji0BeKa W Yepera IIMMIIaH3e, MOJe/b KWCTU YejOBeKa M KUCTU
LIMMIIaH3e, MO/e/Id TOpCa MPeIKOB uejioBeKa.

JlaboparopHast palGora «/3yueHne ocoOeHHOCTell CTpOeHHs CKeJeTa
yesI0BeKa, CBSI3aHHBIX C MPSAMOXOKIEHUEeM».

IIpakTnueckas padora «l/3yueHre 5K0/IOTUUECKUX aJjaMITal[il UeoBeKay.

Tema 6. JKo/ioruss — HayKa O B3aMMOOTHOLIEHUSAX OPraHU3MOB H
HaJJOPraHU3MeHHbIX CUCTeM C OKpY)Kalollel cpeou

3apokieHre U pa3BuUTHe 3Kosioruu B Tpyjaax A. I'ymbonbara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3zenbl U 3amaumn
9K0JIoruu. CBS3b 3KOJIOTUM C APYTUMU HayKaMH.



Metozpl 3kosoruu. [losieBbie HaO/MOAeHUsI. DKCTIEPUMEHThI B 3KOJIOTHH:
npupojHble W jaboparopHble. MojenvpoBaHe B 3KOJOTHH. MOHUTOPHHT
OKpY’Karolilei cpe/ibl: TOKa/IbHbIN, periOHa/IbHbIN 1 TJI00a/TbHBIM.

3HaueHVe SKOJOTMYEeCKUMX 3HaHWW [JIs  4ejioBeKa. JKOJIOTMUeCcKoe
MHPOBO33peHre KaK OCHOBa CBsi3eii uejioBeuecTBa C MpUpo/oii. dopmMupoBaHUe
9KOJIOTMYECKOU KYJIbTYPbl M 9KOJIOTMUeCKOW FPAMOTHOCTH HaCe/IeHuUs.

JleMoHCcTpanuu

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

Tabnuipl U cxembl: «Pa3genbl sKoorun», «Metozbl 3Kojoruu», «CxeMa
MOHUTOPHHIA OKPY>KaroLLel Cpesibl».

JIaGopaTopHas pabora «3yueHue MeTO/IOB 5K0JIOTUYeCKUX
HCCeJOBaHUM».

Tema 7. Opranu3mMsbl ¥ cpeJja 00UTaHUA

JKoJiornyeckre (PaKTOpbl U 3aKOHOMEPHOCTH UX JelcTBusi. Knaccudukarus
9KOJIOTMUeCKuX (PakTOpoB: abroThueckue, boTUUeCKre, aHTpornoreHHele. Ob11e
3aKOHOMEPHOCTU JAeUCTBUSI KoJorhueckux (aktopoB. [IpaBuio munumyma (K.
[Mrpenrens, FO. JIubux). TosepaHTHOCTb. OBPHOMOHTHBIE W CTEHOOWOHTHBIE
OpraHv3MBbl.

Abuornueckre ¢aktopel. CBeT KaK 3KOJIOTHUYeCKHi ¢akrTop. /[lelicTBre
pa3HbIX YYaCTKOB COJTHEYHOI'O CIeKTpPa Ha OpraHU3Mbl. JKOJOTHYECKHEe TPYIIIIbI
pacTeHW U >KMBOTHBIX TI0 OTHOLLIEeHWIO K cBeTy. CUrHajabHasi pOJib CBeTa.
doTOonepruov3M.

TemriepaTypa Kak 53Kojoruyeckui (akrtop. [leiicTBue TeMriepaTypbl Ha
opraHusMbl. [1oMKUIOTepMHbBIE U TOMOWOTEPMHbIE OpraHW3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBI.

Bna)kHOCTh Kak 3kKojorudyeckuit ¢akrop. IlpucrnocobneHuss pacTeHuid K
ToJiiep>)KaHuio0 BoAHOro OanaHca. Kiaccudukaiyss pacTeHui 10 OTHOIIEHHIO K
Bogie. [Tpucrioco6eHyst )KUBOTHBIX K U3MEHEHUI0 BOJHOTO PEXKUMA.

Cpezbl 00WTaHUSI OpraHWU3MOB: BOZHAsl, Ha3eMHO-BO3/YIIHasi, TIOYBEHHas,
rlyOMHHasi ~ TIOATIOYBEHHAs, BHYTpHOpraHu3MeHHas.  @U3UKO-XMMHUeCcKHe
ocobeHHOCTH cpeZ oOWTaHUs OpPraHu3MoB. IIpucroco6sieHusi OpraHu3MOB K
)KW3HU B pa3HbIX Cpejiax.

buonornueckve putMbl. BHelmiHue M BHyTpeHHUe pUTMbL. CyTOUHbBIE U
roguuHble puTMbl. [Iprcroco6/eHHOCTh OpPraHMW3MOB K Ce30HHBIM H3MEHEeHUsIM
yCJI0BUM KU3HU.

JKusHeHHble QopMbl opraHu3aMoB. [loHsiTue o0 JKU3HeHHOW (opme.
’KvisHeHHbIe POPMBI pacTeHUM: [lepeBbsl, KyCTaDHUKH, KyCTaDHUUKH, MHOTOJIETHHE



TpaBbl, O/HO/NIeTHHE TpaBbl. JKW3HeHHble (OPMBbI >KMBOTHBIX: THAPOOHOHTHI,
reoOHOHTBI, a3p00OMOHTHI. OCOOeHHOCTH CTpOoeHusT U 0bpa3a JKU3HH.

buotnueckve  (akTopBbl. Bugel  OMOTUUECKHMX  B3aUMOJENCTBUIA:
KOHKYPEHIIWsI, XMIIHAYeCTBO, CUMOMO03 1 ero ¢opMmel. Tlapa3uTu3m, Koormeparius,
MyTyaau3M, KOMMeHcaiu3M (KBapTUPAHTCTBO, HaxyieOHuuecTBo). HeTpodrueckue
B3auMoZieiicTBus  (Tommueckue, (opuueckue, (Gabpruueckue). 3HaueHHE
OMOTHUECKHUX B3aMMOJIEMCTBUM Jijisi CYI[eCTBOBAHUS OpPraHU3MOB B Cpejie
obuTanus. [TpUHIUIT KOHKYPEHTHOTO UCK/TFOUEHYSI.

JdeMoHCcTpanuu

Tabmuiel U cxeMbl: «3JKoJjiorThyeckue (akTopbl», «CBETOBOM CIIEKTp»,
«3JKO/IOrMUecKre T'PYIIIbl JKUBOTHBIX 10 OTHOIIIEHUIO K CBeTy», «TeryIoKpOBHbIE
JKUBOTHBIE», «XOJI0JJHOKPOBHbIE >XUBOTHbIe», «DU3H0/0OrMUeckre ajarraiiu
JKUBOTHBIX», «Cpeapl 00WTaHHS OpPraHU3MOB», «bBHO/IOTHYECKHE DPUTMbI»,
«KusHennole  (Gopmbl  pacTeHuit», <« Ku3HeHHble  (OPMBbI  JKUBOTHBIX»,
«DKOoCHCTeMa IMPOKOIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOMHOIO jeca», «Llerm
MMUTaHUS», «XUITHUUECTBO», «Ilapasutusm», «KoHKypeHIUs», «CHUMOHO3»,
«KomMeHcanusm».

OO6opymoBaHue: repbapuy pacCTeHHWM W >KUBOTHBIX, IPUCIIOCOOEHHBIX K
BJIMSIHUIO Pa3/MUHbIX 9JKOJOTHYECKUX (aKTOpOB, Trepbapuu CBeTOMHOOUBBIX,
TeHe/0OMBLIX Y TEHEeBBIHOC/IMBBLIX DPAaCTeHHH, CBeTO/MOOVBLIE, TeHeTIOOUBbIe U
TeHEeBBIHOC/IMBbIe KOMHATHbIE pacTeHUs], repbapry 1 KOJIJIEKI[UH TeTI0F0OMBBIX,
3MMOCTOMKHX, MOPO30YCTOMUMBBLIX pacTeHWM, uydesa ITHI] U 3Bepeid, repbapuu
pacTeHuH, OTHOCALLIMXCS K rurpoduram, KcepoduraMm, me3o(puTaM, KOMHAaTHBIE
pacTeHus1 JJaHHBIX TPYMI, KOJ/UIEKIIUM >KUBOTHBIX, OOMTAIOIINX B pa3HbIX Cpefiax,
repbapuy U KOJIJIEKI[MM pacTeHWd W >KUBOTHBIX, 00JafalolUx YepTaMu
TIPUCITIOCOO/IEHHOCTH K CEe30HHBIM H3MEHEeHUsIM YCJIOBUM >KW3HU, repbapuu u
KOJUTEKI[UM PACTeHUM U >KUBOTHBIX Pa3/MUHBIX >KU3HEHHBIX (POPM, KOJIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/INUHBIX OMOTUUECKHX B3aUMO/IeHCTBUSIX.

JlaboparopHasi padora «BbIsBIeHHEe IIPUCTIOCOOIEHHM OpPraHU3MOB K
BJIUSIHUIO CBETa».

JlaboparopHasi pabora «BbIsBeHHe TIPUCTIOCOOEHUM OpraHu3MOB K
BJIUSIHUIO TeMIIepaTypbi».

JlaboparopHast pabora «AHaToMHUuecKre OCOOEHHOCTH PACTeHHM U3
Pa3HbIX MeCT OOUTaAHUSI».

Tema 8. Jkosiorusi BU/I0B U MOMY/IALMA

OKojoruyeckde  XapakKTepUCTUKW  TonmyJsiuuu.  [lomyssumst  Kak
buosiornueckasi cuctema. PoJjib HEOJHOPOJHOCTU Cpefibl, (hH3UUeCcKUX OapbepoB U
ocobeHHOCTel OMoJIOrMY BUOB B (hOPMHUPOBAHMM TIPOCTPAHCTBEHHOUW CTPYKTYPbI
nonysisityid. OCHOBHbIEe TIOKa3aTeau TIOMYJ/SI[UW: UMCIEHHOCTb, IIJIOTHOCTD,



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

JKoJsIorhuecKasi CTpykTypa mnony/saiuu. OLeHKa YUCI€HHOCTU TIOMYJISLUM.
JvHaMmuKa monyasiqud U eé peryJsius. bUOTHUYeCcKuM TOTeHLWal TOMyJISUu.
MopenvpoBaHue JUHAMUKU [ONY/IALUA. KprBble pocTa YMC/IeHHOCTH TOIYJISALIUM.
KpuBble BbDKUBaHUS. Peryssiiusi 4YMC/IeHHOCTH TONyJ/siui: poJib (hakTOpOB,
3aBUCSIMX Y He 3aBUCAILIUX OT MJIOTHOCTU. DKOJIOTHUUeCKHe CTpaTeruu BUoB (- U
K-cTparerun).

[Tonstrie 06 3KO0/IOTHYECKOW HUIlle BHa. MectoobuTanue. MHOromepHast
MOJlesib  3KoJsiornueckor Huiy bk, XartuvHcoHa. Pa3mepbl 3KOI0rMyecKou
HULLM. [ToTeHLMabHAs ¥ peanrM30BaHHAs HULLIM.

By kak cucteMa mionynsiuid. Apeanbl BHUJOB. BUIbI U UX >KU3HEHHbIE
CcTpaTervu. JK0JIOruuecKre S5KBUBa/IeHThI.

3aKOHOMEPHOCTH TOBEe[eHUsI M MUrpalud >KUBOTHBIX. buosiornueckue
VMHBAa3UU Uy>KepPOJHBIX BH/IOB.

JeMoHcTpanuu

[Toptpet: . 1. XaTUMHCOH.

Tabmuiel ¥ CXeMbl: «DKOJIOTHYECKHe XapaKTepUCTUKUA —TIOMYJ/ISILUn»,
«IIpocTpaHCTBeHHast ~ CTPYKTypa  TMONyjasiuuu»,  «Bo3pacTHble  NMpamMu/ibl
nonynsauuu»,  «CKOpOCTb — 3acesieHusl IIOBepXHOCTYM  3eM/IM  Pas/MYHbIMU
opraHusmamMu», «Mojenb 3Koa0rndeckor Huid k. Y. XaTuMHCOHa».

Ob6opyzaoBaHue: repbapyy pacTeHUH, KOJIJIEKI[UU )KUBOTHBIX.

JlaboparopHast pabora «[IpucnocobneHuss ceMsH pacTeHUd K
pacceneHuIo».

Tema 9. IKo0/10rus C000IEeCTB. JKO/JIOrHYECKHE CHCTeMBbI.

CoobijectBa OopraHu3MoB. buorieHo3 u ero crpykrypa. CBs3M MeXOy
opraHvi3mamiu B Oro1ieHO3e.

JkocucteMa Kak OTKpbITas cucteMa (A. k. TeHcnm). PyHKIMOHAIbHBIE
O/I0KM OpraHu3MOB B JKOCHCTeMe: TIPOAYLIeHTbl, KOHCYMEHTBI, peAyIeHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1ernmd U ceTH. AOWOTHYECKHe OIOKH
s5KocucTeM. IT0UBBbI U Wbl B 3KOCKMCTeMax. KpyroBopoT BeleCcTB U TIOTOK SHEePryuu
B JKOCUCTEMeE.

OcHoOBHBIE  TIOKasaTesM  3KOCUCTeMbl. buomacca U OpOAYKLMS.
OKosioruueckre MpaMu/ibl urcesi, 6oMacchbl ¥ SHEPTUU.

HuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaB/ieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIeCTB — CYKI[eCCHH. [lepBUUHBbIE U
BTOPUYHbIE CYKLECCUA W WX T[PUYMHBL. AHTDPOIOreHHble BO3JEWCTBUSL Ha
cykueccun. KnrMakcHoe coobiiectBo. briopasHoobpasye u moHOTa KpyroBOpoTa
BeIleCTB — OCHOBA YCTOMUHMBOCTU COOOIIIECTB.



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

AHTpOIIOTeHHbIe IKOCHUCTEMBI. ATpPO3KOCHCTeMa. ArpolileH03. Pasmnums
Me)K/ly aHTPOTIOT'eHHBIMU U TTPUPOJHLIMU 3KOCUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHble KOMITOHEHTBI ypOoskocucteMm. ['opojckas
dmopa u dayHa. CuHaHTpomu3alusi TOpPOJCKOW (ayHbl. buonoruueckoe wu
XO03sIICTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aMMO/I€MCTBUM OPraHW3MOB B
sKocucTemax. Posb KackaoHoz2o 3¢gekma u 8udos-30upukamopos (Karouesblx
8u008) 8 (pyHKYUOHUpo8aHuu skocucmem. [lepeHOC 3HEPrUY W BeLLECTB MEXAY
CME@XHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHW3MOB, TIOMYJISLANA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eCTBUA.

MexaHu3mbli go30elicmeusi 3aepsi3HeHUl  pAasHbIX munos Ha
cyb0p2aHU3MeHHOM, Op2aHU3MEeHHOM, NONYASYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl  3KO/02UYECKO20 ~ HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B030elicmaus.
MeTo/10/10T¥si MOHUTOPUHTA eCTeCTBEHHBIX M @aHTPOIIOT€HHbBIX 3KOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. k. TeHCu.
Tabmuipl U CXeMbl: «CTpykTypa  6uOLIeHO3a», «IJKocucrema

IIMPOKO/IMCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOrO jeca», «DyHKIMOHa/IbHbIe
IPyNIbl OPraHW3MOB B 3KOCHCTEMeE», «KpPyroBOPOT BeIIIeCTB B 3KOCHUCTEME»,
«Jenu nutaHus (MacTOMINHASA, IeTPUTHAA)», «DKOJIOTHUeCKast ITUpaMu/ia YHCeD»,
«JKojIornueckasi mipammuza 0MomMacchl», «ODKOJOrHUecKasl MUpaMuzia SHePrum»,
«Obpa3oBanue 6omoTa», «IlepBuuHas Cykijeccusi», «BoccTraHoB/ieHHe Jjieca 1moce
ro)kapa», «JKOCHCTeMa 03epa», «ATpoiieH03», «KpyroBopoT BeIecTB U MOTOK
9HEepPIrvM B arporieHo3e», «[Ipumepsl ypbosKoCcHCTEM».

O6opyioBaHue: repbapuy pacTeHUM, KOJIIEKI[UHA HaCEeKOMBIX, Uyyesia MTUL] U
3Bepei, repbapuu Ky/IbTYPHBIX U AUKOPACTYIIIMX PaCTeHHM, akBapUYM KaK MO/IefTb
9KOCUCTEMBI.

IIpakTuueckas padora «/3ydyeHne u onvcaHre ypo03KOCHUCTEMBD».

JlaboparopHasi pabora «l/3yueHue pa3HooOpa3usi MeNKHX TTOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCHUCTEMAX».

IKCKypCcHAA «IKCKYpCHsl B THITUUHBIA OHMoreornieHo3 (B aAyOpaBy, Oepe3HSK,
e/TbHUK, Ha CYXO/0MbHBIM WK TIOMMEHHBIN JTyT, 03€p0, 00I0TO)».

IKCKypcusi «DKCKYpCHsi B arposkocucteMy (Ha Tojie Wid B TeIIMYHOe
XO03SIMICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

buocdhepa — oOmerviaHeTapHasi 000/0uka 3eM/IH, T[ie CYIIIeCTBYeT WM
CyllleCTBOBaJla >KM3Hb. Pa3BuTHe TpejicTaBieHui o 6uocdepe B Tpyzax J. 3rocca.



Yuenue B. . BepHazckoro o 6uochepe. Obnactu 6rocdepsl u eé cocrtas. Kusoe
Bel[eCcTBO brocdepsl v ero GyHKIHH.

3aKOHOMepHOCTU CylecTBoBaHUs 6uocdeprl. OcobeHHOCTH OHOChepbl Kak
ryio0anbHOM 3KocHcTeMbl. [luHaMuueckoe paBHOBecue B Guocdepe. KpyroBopoTsl
BeIleCTB U OHMoreoxuMudeckue UKIbI (YI/Iepofa, a30Ta). PUTMUYHOCTD SIBJIEHUM
B Orocdepe.

3oHanbHOCTL Ouochepbl. IloHsTe o 6Guome. OcCHOBHbIE OMOMBI CYIIIH:
TYH/Ipa, XBOWHbIE Jieca, CMelllaHHbIe U IIMPOKOJ/IMCTBEHHbIE Jieca, CTel, CaBaHHbI,
MyCTbIHW, TPONIMUECKKEe jieca, BbICOKOTOPbsi. KyiMMar, pacTUTeNbHBIA U )KUBOTHBIM
MHp OMOMOB CYIIIH.

CTpykKTypa U OYHKIMS >KUBBIX CUCTEM, OlleHKa UX peCypCHOT0 TIoTeHIhana u
brochepHbIX QYHKIIMA.

JdeMoHCcTpanuu

[Toptpetsl: B. WI. BepHagckuu, 3. 3rocc.

Tabmuipl U cxeMbl: «['eocdepsbl 3emnn», «KpyroBopot a3ora B mpHpoje»,
«KpyroBopot yrnepoma B mpupoje», «Kpyropopor Kucaopoja B TIPUPOE»,
«KpyroBopot Bozabl B mpupozie», «OCHOBHbIE OMOMBI CyIH», «KiuMaTtuueckve
nosica 3emsn», «TyHapa», «Taura», «CmellaHHbIM jgec», «[[IMpOKOIMCTBEHHBINU
nec», «Ctenb», «CaBaHHa», «[lycTbiHs», « Tponuueckuii gec».

Ob6opyoBaHue: Tepbapuy pacTeHUM pa3HbIX OMOMOB, KOJJIEKI[UM YKUBOTHBIX.

Tema 11. YestoBeK M OKpy)Kawias cpeja

OKOJIOTUYeCKWe KpU3UChl W UMX TMpUYMHBL. Bo3zelicTBUe uenoBeka Ha
buocdepy. 3arpsisHeHWe BO3AYIIHON cpeAbl. OxpaHa BO3/Ayxa. 3arpsi3HeHUe
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiieHue rmouBbl. OxpaHa
TIOUBEHHbBIX PeCypCoB. VI3MeHeHue KiUMara.

AHTpPOMNOreHHOe BO3/eCTBHE HAa PACTUTE/IbHBbIM U KUBOTHBIM MUP. OxpaHa
PacTUTE/ILHOTO M >XUBOTHOrO Muypa. OCHOBHBbIE TIPUHIUITBI OXPaHbl TPUPO/IbI.
Kpacaple KHurn. Ocobo oxpaHsiemble TipupogHble Tepputopuu (OOIIT).
BoTtaHnuyeckue cajibl ¥ 300/I0TMUeCKUe TapKu.

OCHOBHBIE TIDUHLIUMBI YCTOMUMBOTO DPA3BUTHSI UeOBEYeCTBa W TPHUPO/bI.
PaljuoHanbHOEe ~ TIPUPOJIOTIONB30BaHWE W COXpaHeHHWe  OHOJIOrMYecKoro
pa3HooOpa3ust 3emsid. OOiMe 3aKOHOMEPHOCTH TJI00a/NbHBIX 3KOJOTMUeCKUX
KpHu3rcoB. OcoOeHHOCTH COBPEMEHHOT0 KPH31Ca U ero BeposiTHbIe TIOC/Ie/ICTBYSI.

Pa3BuTue MeTOJOB MOHMUTODHMHIA pPa3BUTUSI OMACHBIX TEXHOTEeHHBIX
niporjeccoB. CucmemHble UCCAe008aHUsI nepexodd K pecypcocbepezaiowjeli u
KOHKYypeHmocnocobHoll sHepeemuke. buonozuueckoe pasHoobpasue u buopecypchbi.
HayuoHanbHble uH(popmayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no cocmosiHUIO omoenbHblX 6udo8 U 3Kocucmem. (OCHOBbI



3Kopeabuaumayuu 3Kocucmem u cnocobos 60pbbbl ¢ 6HuonospexdcOeHUsIMU.
PekoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JeMoHCcTpanuu

Tabmubl u  cxembl:  «3arpsi3HeHue  aTMocdepbl»,  «3arpsi3HeHue
rupocdepel», «3arps3HeHde TOuBbl», «IlapHUKOBBIA 3ddekT», «Ocobo
OoXpaHsieMble TIPUPO/IHbIE TEPPUTOPUN», «MOoZieu yIIpaBasieMOro MUPay.
O6opyaoBanue: doTorpaduu OXpaHseMbIX pacTeHUW M >KMBOTHBIX KpacHoit
kHUrH Poccutickon ®epnepanyu, KpacHOV KHUTU pervoHa.



INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA ITPOI'PAMMBI 110
bNOJIOI'M HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnWBaeT TpebOBaHUSI K pe3y/JbTaTaM OCBOEHUS
o0OyuarolMMHUCS TpOTpaMM  CcpefiHero 001iero o0Opa3oBaHUs: JUYHOCTHBIE,
MeTaripeIMeTHbIe U TIpeIMeTHBIE.

B CTpyKType TMYHOCTHBLIX Pe3y/bTaTOB OCBOEHUS TIPOTPaMMbI 110 OMOJIOTHH
BbI/le/IeHbl CJIeIyIOIIe COCTAaBJISIFOIINe: OCO3HaHKe OOyUaroMMUCs POCCUHCKON
IPaKJAaHCKON UJIEHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/TbHOCTH
W caMoolipefie/ieHUI0, Haauyue Momugayuu K oOyueHuto  Ouosioruy,
yeneHanpaeneHHoe paseumue BHYTPEeHHUX YyOeX[eHWl JUUYHOCTU Ha OCHOBe
K/TIOUEBBIX I[eHHOCTeHM M WCTOPUYECKUX TPAAULIMN DPa3BUTHS OMOIOTMUECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOGHOCMBb 00YYAIOIINXCSI PYKOBO/ICTBOBAThHCS B CBOEH
J1esITeNTbHOCTU  LIeHHOCTHO-CMBIC/IOBBIMUA ~ YCTAHOBKaMH, TMPUCYIIUMU CHUCTEeMe
Ouosioruueckoro  00pa3oBaHUs, HaAU4Ue  NPABOCO3HAHUS  JKOJIOTHUYECKOUH
KyJbTYPbI, CNOCOOHOCMU CMA8umMb 11eJId ¥ CTPOUTD KU3HEHHbIE TI/IaHBbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS IMPOTrPaMMbl TI0 OMOJIOTHUH IOCTUTAIOTCS
B eJUHCTBe y4yeOHOW M BOCIMUTATeNbHOW [esATebHOCTM B COOTBETCTBUU C
TPaJULMOHHBIMHA POCCUUCKUMU COLMOKYJIbTYPHBIMU, UICTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATHLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TIOBe/IeHHsI U CIIOCOOCTBYIOT TMpOIjeccaM CaMOTIO3HAHMSI, CaMOBOCIIUTAHUS U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEM TO3WLMU JIMYHOCTHU, MaTpPUOTHU3MA W
yBa)KeHUSI K 3aKOHY W TIPaBOIOPSAKY, Ue/0BeKY TpyZia U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOrO OTHOIIEHUS K KyJIbTYPHOMY HaCIeguio |
TPaJIMLIUSIM MHOTOHALIMOHABLHOTO Hapoja Poccuiickoit @epnepauyu, Npyupoje U
OKpY>Karolen cpefe.

JINUHOCTHBIE pe3y/ibTaThl OCBOeHUsI YyueOHoro mnpeaMera «buonorusi»
JOJDKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTH 00YYArOIIUXCSI PYKOBO/ICTBOBAThCS
chopMHUpOBaHHOM BHYTPeHHeM TMO3Wled JIMYHOCTH, CUCTeMOM I1[@eHHOCTHBIX
OpHeHTALUi, TIO3UTHUBHBIX BHYTPEHHHUX  YyOeX/JeHHN, COOTBeTCTBYIOILIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOITecTBa, pacildpeHHe >KU3HEHHOTO
OMbITa Y OMbITA AESTeTbHOCTH B MPOLIECCe peaav3aliid OCHOBHBIX HarlpaB/IeHUU
BOCITUTaTeIbHOU [JIeITeTbHOCTU, B TOM YUCJIe B UaCTH:

1) rpa)k1aHCKOT0 BOCIMTAHUSA:

cchOopMHPOBAHHOCTh IPAYKJAHCKOM MO3UIIMK 00yJaroIerocss Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUUCKOTO 00I11ecTBa;

OCO3HaHWEe CBOWX KOHCTUTYI[MOHHBIX TIpaB U O0OsI3aHHOCTEH, yBakeHHe
3aKOHa U MpaBOMNOPs/IKa;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [leATeTbHOCTU TPy CO3[aHUU
yueOHBIX MPOEKTOB, PellleHUM y4eOHBbIX W TO3HaBaTebHBIX 3a/lay, BHITIOJHEHUU
O1ONMOrNYecKrX KCIIePUMEHTOB;

CTIOCOOHOCTEL ~ OTpefieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOU JKU3HU U OObSICHATD eé;

yMeHUe YUUThIBaTh B CBOUX AEMCTBUSX HEO0OXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMMO/IEMCTBUS JItO/Iel C Pa3HLIMM YOEXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMH U
COLIMa/IbHBIM T0JIO)KEeHHEM;

TOTOBHOCTb K COTPYJHWYECTBY B TIPOLIECCE COBMECTHOTO BbITIOJTHEHUSI
yueOHbIX, TIO3HaBaTeNbHBIX U HWCCIeIOBaTe/IbCKUX 3a/lay, YBa)KUTEIbHOTO
OTHOIIIEHUSI K MHEHHIO OINMOHEHTOB TMpH OOCY>XJAeHUU CIIOPHBIX BOIPOCOB
OHOJIOTUUECKOTO COJieprKaHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [leATe/TbHOCTY;

2) NaTPUOTHUYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBaHHOCTD POCCHUICKOU IPa’K/IaHCKOM W/JJeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHUsi K CBOEMY Hapo/ly, YyBCTBAa OTBETCTBEHHOCTHU Iiepef
PoguHOM, ropAoCTM 3a CBOM Kpau, CBOKO PojuHY, CBOM S3bIK U KYJIBTYpY,
TIPOLLIJIOe M HaCTOosiIIlee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

1IeHHOCTHO€ OTHOIIIeHWe K TIPUPOTHOMY Hac/ie/Iui0 U TTaMSITHUKAaM MPUPO/BI,
JNoCTKeHusM Poccuu B HayKe, MCKYCCTBe, CIIOPTe, TEXHOJIOTHUSX, TPY/IE;

CTIOCOOHOCTh OIleHWBAaTh BK/a[] POCCHUMCKHUX YUEHBIX B CTAHOBJIeHWE U
pa3BuTHe OuosOTUM, TIOHMMaHWs 3HaueHWsi OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IbI, B )KU3HU UesioBeKa ¥ COBPeMeHHOr0 00IIleCTRBa;

uzeiHass yOeXKEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a ero Cy/b0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

0CO3HaHHWe /IyXOBHBIX LIeHHOCTeM POCCUMCKOT0 Hapo/a;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 NTOBe/IeHUS;

CTIOCOOHOCTh OLIEHMBATh CUTYAlMI0 W TIPUHUMATb OCO3HAHHBIE peIleHus],
OpPHEHTHPYSCh HAa MOpalbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTY;

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

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIUTEJISIM, CO3[jaHHI0 CeMbU Ha OCHOBE
OCO3HAaHHOTO TIDUHATUS LIEHHOCTEM CEeMEeMHOM JKU3HU B COOTBETCTBUU C
TpaJuLMsIMU HapooB Poccuy;

4) 3CTeTUYeCKOro BOCIIUTAHMS:

3CTeTUUYECKOe OTHOIIeHWe K MHpPY, BK/IOUasi 3CTeTHKY ObITa, HAYYHOTO M
TeXHUYECKOTO0 TBOPUECTBA, CTIOPTa, TPYZa, 001[eCTBeHHBIX OTHOLIEHHH;

TTIOHMMaHue 3MOLIMOHAIbLHOTO BO3/|eHCTBHUS )KUBOW TIPUPO/bI U €6 1|eHHOCTH;



TOTOBHOCTh K CaMOBBID@)KEHUIO B PasHbIX BHU/AX HCKYCCTBa, CTpeMJeHUe
TIPOSIB/ISITh KAYeCTBa TBOPUECKOW JTMYHOCTH;

5) ¢usnueckoro BocnHUTaHUsA, (GopMHUPOBAHUA KY/JLTYPbI 3/10POBbSl H
IMOL[HOHA/IBHOTO 0/1aronoy4ms:

MOHVMaHWe W peanu3alis 370poBoro u 0Oe3omacHOro obpasa >KW3HU
(3mopoBoe  mMTaHuWe, COOMOZleHWMe  TUTUEHWYeCKWX TpaBUI W HOPM,
cbamaHCUpPOBaHHbIM pEXXUM 3aHITUM U OTAbiXa, peryJspHas (u3nueckas
aKTUBHOCTb), 0Oepe)XHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOILIeHUs K
coOcTBeHHOMY (DH3UUECKOMY U TICUXUUeCKOMY 3/]0POBBIO;

MOHMMaHue 1[eHHOCTW TMpaBWI HWHJWBUYaJbHOTO U  KOJIJIEKTUBHOIO
Oe3omacHOro rnoBe/ieHUsi B CUTYyaLUsiX, YIPOXKAIOIIUX 3Z0POBbIO U JKWU3HU JTIOJei;

OCO3HaHUe TIOCTeJCTBUM U HENpUSTUs BPeJHBIX TMPUBbIYEK (yroTpebsieHus
aJIKOT0J1s1, HADKOTHKOB, KYpeHUsl);

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYZY, OCO3HaHUe 1IeHHOCTH MacTepCTBa, TPYyJo/to0ue;

TOTOBHOCTb K AKTHMBHOM [1eATe/IbHOCTHM TEeXHOJIOTUYeCKOW W COLMaIbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTh WHUI[MHUPOBATh, IJIAHUPOBAaTh M CaMOCTOSITETbHO
BBITIOJIHATH TaKYHO /1eTe/IbHOCTh;

VHTEepeC K pas3/nuHbIM cepaM NpodecCHoHaNIbHOU AesiTebHOCTH, YMEHHUEe
coBepllIaTh OCO3HAHHBIM BbIOOp Oyayineil rmpodeccu U peasM30BLIBAThH
coOCTBeHHBIe YKU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHMI0 U caM0o0Opa30BaHUIO Ha
TIPOTSDKEHUH BCeM KU3HY;

7) 3K0/10TUYeCKOr0 BOCIIUTAHUS:

9KO0JIOTUYEeCKH IiejiecooOpa3Hoe OTHOIIeHHe K TIpUpoJie KaK HMCTOUHHKY
JKV3HU Ha 3emJie, OCHOBe e€ CylleCTBOBaHUSI;

TMOBBIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJ/bTYphbl: TpUOOpeTeHue OIbiTa
MJIAHWPOBAHUSI TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX T[OC/IE[CTBUN /s
OKpY’Karollen Cpe/ibl;

0CO3HaHWe T700a/bHOTO XapakKTepa 3KO0JIOTHUYeCcKHX TpobsieM W MyTel ux
pellieHus;

CIOCOOHOCTh  MCIO/Ib30BaTh TproOpeTaemMbie TIpU W3yueHUM OHOJIOruu
3HAHUSI W YyMeHUs TIpU pellleHuH MpobjeM, CBS3aHHBIX C palMOHA/ILHBIM
TIPUPO/IOTIONIb30BaHMeM  (COO/iro/leHe  TpaBU/  TIOBeJleHusi B TIPUPO/E,
HampaB/ieHHbIX Ha COXpaHeHWe paBHOBeCHss B HSKOCUCTeMaX, OXpaHy BU/IOB,
9KOCUcTeM, brochepsl);

aKTMBHOE HerpusTHe [JeWCTBUM, TMNPUHOCAIIUX BpeJ, OKpy»Karolen
TIPUPOJTHOM CpeZie, yMeHHe MPOTHO3MPOBaTh HeO/aronpusiTHbie 3KO0J/IOTHYeCcKHe
M0C/IeICTBUS MpeANPUHUMAaeMbIX 1eHCTBUI U MpeAOoTBpallaTh UX;



Ha/IMuKe Pa3BUTOTO 3KOJOTMUeCKOTO MBIIIIeHHUS, SKOJIOTMUeCKON KY/IbTYPBHl,
OTIbITA JesITe/IbHOCTU 9K0JIOTHYeCKOn HaTlpaBJ/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI MU B TI03HABaTe/IbHOW, KOMMYHHUKATUBHOW U COL[MA/ILHOU
TIPAaKTHKe, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKOU esATelbHOCTH SKOJI0TUYeCcKon
HaTpaB/IeHHOCTHY;

8) leHHOCTH HAyYHOT'0 TO3HAHUSA:

chOpMHPOBAaHHOCTh MMPOBO33pDEHMS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUs HayKd U 0OIIeCTBeHHOW MPaKTHUKH, OCHOBAHHOTO Ha [uajiore
KyJbTYP, CIIOCOOCTBYIOII[ETO OCO3HAHHIO CBOETO MECTa B MOJIMKY/IbTYPDHOM MUDE;

COBepIIIeHCTBOBaHWE SI3bIKOBOM M UWTaTe/IbCKOW KYJIbTYPhl Kak CpeJCcTBa
B3aUMO/IEHICTBUSI MEX/Y JIFOABMU U MIO3HAHUS MUDA;

TOHMMaHWe CcrieluuKu OUOJIOTUM KaK HayKu, OCO3HAaHUS €& pOu B
dbopMHpOBaHUY pal[MOHATBFHOTO HAYYHOTO MBIIIEHUS, CO3/IaHWH 11€JIOCTHOTO
Tipe/iCTaBieHdss 00 OKpYy)KarollleM MHpe KaK O eJUHCTBe MPHPO/bl, uesoBeKa U
oO1iecTBa, B T03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeHl U pellleHUd Mpobsem
COXpaHeHust TIPUPOJHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHH [T COBPEMEHHOM LMBU/IM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHsI Me[UIMHBI, CO3[jaHWe TepCIIeKTUBHBIX
OMOTEXHO/IOTHM,  CMOCOOHBIX  pelllaTh  pecypcHble  MpobjemMbl  pa3BUTHUS
YeJ/I0BeUeCTBa, TIOMCKA MyTel BbIX0/a U3 r100ambHBIX KOJIOTHUeCKUX MpobieM u
obecrieueHrsi  Tepexofia K  YCTOMUMBOMY  pa3BUTHIO,  paljMOHATLHOMY
WCTIO/Tb30BaHUIO TIPUPO/IHBIX PecypcoB U (DOPMUPOBAHWIO HOBBIX CTaHZAPTOB
JKU3HU,

3aMHTEPeCOBAaHHOCTh B TIOMy4eHUM OHO/MIOTMUeCKHUX 3HAaHUW B I[eJisiX
TIOBBIIIIEHUsT 00IIell Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpaMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIJMOHA/IILHON I'PAMOTHOCTH O0OydYaromumxcsi, hopMUpPyeMOM
TIpY U3yueHUH OMOJIOTUY;

TIOHMMaHWe CYIIHOCTHA MEeTO/IOB TO3HaHUs, UCII0/Ib3yeMbIX B eCTeCTBEHHbIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [jI1 aHaivd3a M
00BSICHEHUSI SIBJIEHUM OKDY)KaloIllero MUpa U MPOUCXOASIIUX B HEM M3MeHeHUH,
yMeHUe [enaTb OOOCHOBaHHbIE 3aK/FOUEHUsI Ha OCHOBe HAyyHbIX (DaKTOB U
VMEIOIIMXCS JAHHBIX C LIe/TbI0 MOJTyUeHUsi JOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTh CaMOCTOSITE/IbHO HCIIO/Ib30BaTh OHOJ/IOTHUYeCKHe 3HaHUS /IS
peliieHusi Ipo6JieM B peasibHbIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHWe LIEHHOCTU Hay4yHOW [esTelbHOCTH, TOTOBHOCTb OCYILeCTBJISITh
TIPOEKTHYIO U UCC/Ie/[0BATeIbCKYIO AesITe/TbHOCTh MHAVBU/YaTbHO U B TPYTIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpephblBHOMY  00pa3oBaHMIO U
camo0obpa30oBaHul0, K aKTHBHOMY TIOJyUeHWI0 HOBBIX 3HaHWM Mo OHosioTHH B
COOTBETCTBHUHM C )XKU3HEHHBIMU TTOTPeOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/ibTaTbl OCBOeHUsI yueOHOro rpeamMera «buosiorvs»
BK/IIOUAIOT: 3HAuMMble i1  (OPMHpPOBAaHUS MHPOBO33PEHHST O0YUarOIMXCS
MeXAUCLUTIIMHApHBIe (MeXXITpeJIMeTHbIe) oOIleHayUHble TIOHSATHS, OTPa’Karolfue
1[eJIOCTHOCTb HAyUHOM KapTWHblI MHpa U CIeLUPUKY MeTOJ0B TO3HaHUs,
VICIIO/Ib3yeMbIX B €CTECTBEHHBIX HayKax (BeIecTBO, SHeprus, siBjieHue, MpOoLecc,
CUCTeMa, HayuHblld (PaKT, MPUHLIUIM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
WcciejoBaHWe,  HaOmofieHWe,  W3MepeHWe,  JKCIIepUMEHT W JIpyTue);
yHUBepcarbHble yueOHBbIe [JelCcTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHUBHbIE,

peryJsiTUBHbLIE), obecrieunBaroIye dhopmupoBaHue (byHKIMOHaTBHOU
I'PaMOTHOCTH M COI[MA/IbHOM  KOMIIETeHIIMA OOy4YaroIUXCs;  CIOCOOHOCTB
00yyUaroIrXxCs MCI0/Ib30BaTh OCBOEHHbIe MeXXUCIUTIIMHApHbIe,

MHUDOBO33peHUeCKHWe 3HaHWS W yHUBepca/ibHble yueOHble [IeHiCTBUS B
T03HaBaTe/bHOU U COL[MA/IbHOU MPaKTUKe.

B pe3ynbTare wu3ydeHHsT OWONMOTMM Ha ypOBHe CpeAHero 0OIIero
obpazoBaHuss y oOyuatorerocs OyayT copmMHpoBaHbI —ITT03HaBaTe/bHbIE
yHUBepcasbHble yueOHbIe IeliCTBYsI, KOMMYHUKaTUBHbIE YHUBepCalbHble yueOHbIe
JeNCTBUs, pery/sSTUBHble YHUBepcalbHble YyueOHble [elCTBHS, COBMeCTHas
JesITeIbHOCTb.

MertaripeiMeTHbIe pe3y/lbTaThl OCBOEHUs TIPOrpPaMMbI CpefHero oO0IIero
o0Opa3oBaHUs [JOJDKHBI OTPaXKaTh:

OBJjiafieHue YHUBepCa/IbHBIMU y4eOHBIMU M03HaBaTe/IbHBIMHU
NeHCTBHUAMU:

1) 6a30BBIe TOrHYECKHE JeHCTBUA:

camMoCTosiTe/IbHO ~ (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpuBaTh eé BCeCTOPOHHE;

WCTI0/Tb30BaTh TP OCBOEHWM 3HAHWM IIPUEMBI JIOTHUYECKOTO MBbIITUIEHHUS
(aHanu3a, CMHTe3a, CpaBHeHUs, KiacCcubuKalyy, 060011[eHus), paCKphIBaTh CMBICIT
OroIoTUUeCKUX TIOHSITUM (BBIJENATh UX XapaKTepHble TPU3HaK{, YCTaHAB/IMBATh
CBSI3U C APYTUMU TIOHSTUSIMU);

OTIpefiesiiTh 1le/IM JIeITe/TIbHOCTH, 3a/laBas IMapaMeTpbl W KPUTEPUM HX
JOCTHKeHHsI, COOTHOCHUTD Pe3yJIbTaThl AesiTe/IbHOCTU C TIOCTaB/IeHHBIMU 1[eJISIMU;

WCTI0/Tb30BaTh OUOMOTHUecKre TIOHITUS [t 00bsicHeHus1 ()aKTOB U SIBJIeHUM
JKUBOM TIPUPO/bI;

CTPOUTH JIOTUUECKHEe pacCcyXAeHus (MHAYKTUBHBIE, [eJyKTUBHbIE, IIO
aHaJIOTHH), BBISB/SATH 3aKOHOMEDHOCTH W TIPOTHBOPEUHsi B pacCMaTpUBAeMbIX
AIBJIEHUSTX, (HOPMYTMPOBATh BHIBOZIBI U 3aK/TFOUEHUST;

NPUMEHSITb ~ CXeMHO-MOjleJibHble ~ Cpe/icTBa [/l TIpeJCTaB/ieHHs
CYII[eCTBEHHBIX CBSI3eM W OTHOIIIEHUW B HM3ydaeMbIX OHMOIOrMUecKUX 0OBeKTax, a



TaKKe  TPOTHBOPEUHd  pa3HOTO  pOJa, BBIABJAEHHBIX B  pa3/IMUHBIX
MH(}OPMAaI[MOHHBIX UCTOUHHKAX;

pa3pabatbiBaTh TUIaH pellleHHs Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTrepua/ibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBHI B IeSITE/IbHOCTD, OLIEHUBATh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/15IM, OLIeHWBAaTh PUCKU MOC/IeACTBUN JesiTeTbHOCTH;

KOOp/IMHUPOBaTh W  BBLIMOJIHATb paboTy B  YCAOBUSIX  peajibHOTO,
BHUPTYa/bHOTO ¥ KOMOWMHMPOBAHHOTO B3aUMOZEMCTBYS;

Pa3BUBaTh KPEATUBHOE MbILIJIEHHE TIPYU PEIIeHUH )KU3HEHHBIX ITPo0IeMm.

2) 6a3zoBbIe HCCIEA0BATEIBCKHE IeHCTBUS:

BJIa/IeTh HaBbIKaMM yueOHO-UCC/Ie/IoBaTe/IbCKOM U TIPOEKTHOM /lesITe/IbHOCTH,
HaBbIKaMH  paspellieHusi npobsem, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATE/TbHOMY TTOHMCKY METOZIOB peIleHHs ITPAKTUUECKUX 3a/]au, [IPUMEHEHUIO
Pa3/IMYHbBIX METO/IOB TIO3HAHUS;

WCIIO/Ib30BaTh pa3/iiuHble BU/bI JIeSITE/IbHOCTH 10 TIOyYeHHI0 HOBOTO
3HAHUS, €ro HWHTepIpeTaldy, IpeoOpa30BaHUI0 W TIPUMEHEHWI0 B YyueOHBIX
CUTYyaLMsIX, B TOM YKCJIe TIPH CO3/IaHUK YUeOHBIX M COI[MATbHBIX ITPOEKTOB;

(dhopMHpOBaTh HayUHBIN THIT MBILIJIEHHUS, BaJleTb HAYUYHOW TePMHUHOJIOTHEH,
K/IFOUEBLIMU TTOHATUSIMA U METO/[aMU;

CTaBUTh W (HOPMy/IMpOBaTh COOCTBEHHBIE 3a/lau B 00pa3oBaTebHOMN
JesITe/TIbHOCTY U JKU3HEHHBIX CUTYaLIUsX;

BBLISIBJIITb  TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3M M aKTya/IM3UPOBaTh 3azauy,
BLIZIBUTATh THUIOTe3y €& pellleHHs, HaXO[UTh apryMeHTbl [/l [l0Ka3aTelbCTBa
CBOMX YTBepXK/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUH PellleHuUs;

aHa/IM3UPOBaTh TIOJIydeHHbIe B XOZle PpeIIeHus 3a7jaud  pe3yJ/IbTaThbl,
KPUTHUYECKH OI|eHWBATh HUX JJOCTOBEPHOCTh, IIPOTHO3UPOBATh N3MEHEHHE B HOBBIX
yCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OL[eHUBATh MPHOOPETEHHBIH OIIBIT;

OCYIIIeCTB/IATE 1Lle/ieHaIIpaB/AeHHBIA TOMCK ITIepeHoca CpPeACTB W CIoCco0OB
JercTBYA B MpodeCcCHOHANTBHYIO Cpeay;

yMeTh TePeHOCUTb 3HaHWSI B TI03HABATe/bHYI0 U TPaKTUUeCKYH 001acTu
JKU3HeesITe/IbHOCTH;

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

BLIZIBUTATh HOBBIE WJeH, Mpe/jlaraTb OPUrdHAIbHbIE TMOAXOAbI U peIleHwus,
CTaBUTh TIPO0/IEMBI U 3a/lauH, AOIyCKaloIlIye aJbTePHAaTUBHBIE pellleHusl.

3) pabora c uadopmanueii:

OpPHEHTHPOBATHCS B PA3/IMUHBIX NCTOUHUKAX MHGOPMAaIUK (TEeKCTe yueOHOro
1mocoOusi, HAy4YHO-TIONYJ/ISIPHOM  JIUTepaTrype, OHOJIOTUUECKUX C/IOBapsiX U
CTIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax [AaHHbIX, B VIHTepHeTe), aHaJIU3HWPOBATh



MHGOPMAITHIO Pa3IMUHbIX BUJOB U (DOPM ITpe/ICTaB/IeHHs], KpUTHUECKH OLIeHUBATh
eé TOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTE;

dbopMy/IMpoBaTh 3arpochl ¥ TIPUMEHATh Pa3/IMYHbIe METO/bl TIPY TIOUCKe U
orbope Ouosiornueckoi WHbOpMaIy, He0OXOJUMOM i BBIMTOTHEHUsT yueOHbIX
3a/1au;

rpuoOpeTaTh OIBIT MCIOJb30BaHUS HWHGOPMALIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATh KY/IbTYPy aKTUBHOT'O WCIIOIb30BaHUS PA3TMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSATEeJIbHO ~ BBIOMpaTh  ONTHMAaNbHYIO  (OpMY  IIpe/CTaB/IeHUS
buonoruueckor uHbopMaruu (cxeMbl, rpadUKH, JUarpaMMbl, TaO/IULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyuHbIM s3bIK B KauyecTBe cCpeAcTBa mpu pabote c
Ouvonornueckor MHGpoOpMaleil: TIPUMEHSATb XUMHWUeCKHe, (U3NUecKue M
MareMaThuecKve 3HaKWd W CHMBOJIBI, (hOpMyJibl, abOpeBHaTypy, HOMEHK/IATypy,
WCTIO/Ib30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHWE  Cpe/ICTBa
HarISIHOCTH;

B/IAZIeTh ~ HAaBBIKAMM  paclio3HaBaHWA W 3alUTBl  WHMOpPMAIH,
MH(MOPMAaI[MOHHON 6€30T1TaCHOCTH JIMUYHOCTH.

OBJ/1aieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMM:

1) oGmieHue:

OCYIIeCTB/IATE KOMMYHHKALIMH BO BCeX chepax >KU3HH, aKTUBHO yUaCTBOBATh
B ZIMa/IOTe WM JUCKYCCHU TI0 CyIIecTBY obcy)Xmaemoi Tembl (yMeHHe 3a/laBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKIEHWS OTHOCHUTEBbHO BBIMIOJTHEHUs IIpejjlaraeMoi
3a/lau, YUMTHIBaTh MHTEPEChl M COTJIACOBAHHOCTH TMO3WI[UH [JPYTUX yUaCTHUKOB
JTMajiora Win JUCKYCCHN);

pacrio3HaBaThb HeBepOasibHbIE CpeficTBa OOIeHUs, TTOHMMAaTb 3HAaUeHHE
COLIMANBbHBIX 3HAKOB, TIPEJIIOCHUIOK BO3HUKHOBEHHS KOH(MJIMKTHBIX CHTYaL[WH,
yMeTb CMAr4aTh KOH(M/IMKTBI ¥ BECTH IePeTrOBOPHI;

BJIaZIETh Pa3/IMUHBIMUA CII0CO0aMH OOIIeHUsT W B3aMMO/IeHCTBUSI, TIOHUMATh
HaMepeHUsI IPYTUX JItoei, MPOSIB/ISITL YBAKUTE/ILHOE OTHOIIIeHHEe K CO0eCeIHUKY
Y B KOPpeKTHOU popMe (hOopMy/IMpOBaTh CBOU BO3PayKeHHS;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3pPEHHUSI C HCII0/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi AeATe/TbHOCTD:

TMOHMMAaThb W MCITO/Ib30BaTh TMPEMMYIIeCTBa KOMaHAHOW W WHIUBUAYaTbHOM
paboThI TIpU peltieHny 6HoJI0THYecKoi Mpo6ieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTE
TIPUMEHEeHUs TPYIIIOBBIX (HOPM B3aMMO/IeHCTBYS TP pellieHny yueOHOi 3ajaum;

BLIOMpAaTh TEMAaTWKy W METO/bl COBMECTHBIX [IeHCTBUM C YUETOM OOIIMX
HMHTEPeCOB M BO3MOKHOCTEH Ka)k/I0T0 U/ieHa KOJITIEKTHBa;



TpUHUMAaTh  1ieJiId  COBMECTHOW  JiesiTe/lbHOCTH, OpPraHU30BbIBaTb WU
KOODJMHUPOBAaThb [AEWMCTBUS MO €& [OCTWKEHHIO: COCTaBJAThH IUIaH [EeMCTBUH,
pacrpejiesisiTh POMX C Y4YETOM MHEHUM YuaCTHUKOB, OOCY)XZaThb pe3y/bTaTbl
COBMECTHOM paboTh;

OlleHMBaTh KaueCTBO CBOETr0 BKJ/Ia/la M KaKJOr0 YyuaCTHHMKA KOMaH[bl B
o011Tuii pe3ysbTar 1o pa3pab0TaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIE TIPOEKThI, OLIeHWBaTh W/ed C TIO3WULMA HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe TOBeJieHMe B Pa3/IMUHbIX
CUTYyaL[UsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHHWe, ObITh MHUIIMATUBHBIM.

OgjiajieHle YHUBEPCA/IbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopranmu3anus:

WCTIO/Ib30BaTh OMOJIOTHYEeCKWe 3HAHUS [Jis BbIAB/I€HUS Tpo0OIeM M MX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyalUsIX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HAHWM I1ieJieBble U CMbBIC/IOBBIE
YCTAaHOBKHU B CBOUX JIEMCTBUSIX U MOCTYIKAax IO OTHOILIEHUIO K >XUBOUW TIPUPOJIE,
CBOEMY 37I0POBbBIO U 3/10POBbI0 OKPY KalOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTBJISATh TT03HABATE/bHYIO [1eATe/IbHOCTh, BbISBJISATh
1ipo0/iemMbl, CTaBUTh U (DOPMY/IHMPOBaTh COOCTBeHHBIE 3aflaud B 0Opa3oBaTe/bHOM
J1esiTeNTbHOCTU U )KU3HEHHbIX CUTYalUsIX;

CaMOCTOSITeJILHO ~ COCTaB/ISATh TUIAaH pellleHus TIpo0/ieMbl C  YUYETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTeN U MPeATIouTeHUH;

JlaBaTh OI|eHKY HOBBIM CUTYaI[UsIM;

PaCIIUPSATh paMK{ yueOHOTo TpeiMeTa Ha OCHOBE JIMUHBIX TTPeITIOUTeHHUH;

JlelaTh OCO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pellleHue;

OLleHMBaTh TTPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHUPOBAHUIO W TIPOSIBJIEHHWIO IITMPOKOM SPYAMINUA B
pasHbIX 00/1aCTSAX 3HAHWM, TOCTOSIHHO TIOBBIIIATH CBOM 0Opa3oBaTe/NbHBIA U
KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBbIM CUTYal[UsiM, BHOCHUTb KODPEKTHBbBI B [IeSITe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3yJIbTAaTOB LIe/ISIM;

BJaZileTh ~ HaBbIKAMM  TI03HABaTe/JbHOM  pedieKCMM KaK  OCO3HaHUS
COBepIlIaeMbIX JIeCTBUM U MBICUTENbHBIX TIPOI[ECCOB, WX pe3yabTaTOB M
OCHOBaAHHM, WCIOIL30BaTh NMPUEMBbI pedieKCHM /i1 OIleHKH CUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

yMeTh OLIeHMBaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh peLIeHusl M0 HUX
CHIKEHMIO;



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

3) npuHsTHE Cebs U APYyrux:

TIPUHUMATD Cebsl, TTOHUMasi CBOM HeJJOCTaTKU 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 TIO3ULIUU IPYTOTO UeioBekKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[TpegMeTHbIe pe3yabTaTbl OCBOEHUSI COZepXKaHUs ydyeOHOro TripeiMeTa
«buonorusi» Ha yrayb/EHHOM ypOBHE OpHEHTHPOBaHBI Ha obecrieueHHe
npodupbHOTO  00yueHMs — oOyuaroiuxcs — Ouosiornd. OHM  BK/IIOUAROT:
cnieruduueckue s 61M0IOTUY HayuHbIe 3HAHWS, YMEHUS U CTIOCOObI elCTBUM T10
OCBOEHHI0, UHTepIpeTalui 1 MpeoOpa30oBaHUI0 3HAHUM, BU/bI JesITe/IbHOCTU TI0
TI0/TyUYeHHUI0 HOBBIX 3HAHUM W UX TPUMEHEHHIO B Pa3/IMUHBLIX YUeOHBIX, a TaKKe B
peasibHbIX >XU3HEHHbIX cuTyauusix. [IpegmMeTHble pe3y/bTaThbl Tpe/CTaB/ieHbI T10
rojiaM U3yuyeHwusl.

[TpegmeTHbIe pe3y/nbTaThl OCBOeHUs ydyeOHOro rpeamera «buonorusi» B 10
K/1acce JOJDKHBI OTPaXKaTh:

chOopMHPOBAaHHOCTh 3HAaHWM O MecTe W PO OHOJMIOTHHM B CHCTEME
eCTeCTBEHHBbIX HayK, B (DOpDMUPOBAaHHWH €CTeCTBEHHO-HayUHOM KapTHWHBI MUDa, B
MO3HAHUM  3aKOHOB  TIPUPOJALI U pellleHWd 1pobsieM  palyoHa/bHOTO
TIPUPO/IOTIONL30BaHusI, O BK/a/le POCCUMCKUX U 3apy0e)KHBbIX YUEHBIX B pa3BUTHE
buosoruy;

B/aJieHWe CHUCTeMOW OHOo/IOTMUeCKWX 3HaHWW, KOTOpas  BKJ/IIOUaeT:
OCHOBOTIO/Iararolye OuosoTUUecKre TepMUHBI U TIOHSATUS (JKU3Hb, K/eTKa,
opraHusmM, meTa00/M3M, TOMeOCTa3, CaMOpery/siljusi, CamMOBOCIIPOM3Be/leHue,
HaC/IeJCTBEHHOCTb, W3MEHUHWBOCTb, POCT W Da3BUTHE), OHO/IOTHYECKHEe TeOphHr
(knetounas Teopus T. IlIBanHa, M. lllneligeHa, P. BupxoBa, XpoMOCOMHas Teopus
HacseacTtBeHHOCTM T. Moprana), yuenus (H. W. BaBunoBa — o0 1jeHTpax
MHOTOo0Opa3usi ¥ TIPOMCXOXKAEHHS  KY/JbTYPHBIX  pAaCTeHWH),  3aKOHBI
(equHOOOpa3ust TTIOTOMKOB TIEPBOTO TIOKOJIEHUs], PACIeTUIeHHs], YACTOThI raMeT,
He3aBUCMMOro HacjefoBaHusi [.  MeHzens, TOMOJIOTUUECKUX DpSZIOB B
HacJ/ieICTBEHHOMU VM3MEeHUYMBOCTHU H. n. BagBusioBa), TIPUHLIUATIBI
(KOMTI/IEMEHTapHOCTH);

BJlaZleHue OCHOBHBIMHU MeTOZlaMM HayuHOT'O T103HaHWUS, WCIO/b3yeMbIX B
OUOIOTUUECKUX HWCC/IeJOBaHUSX JKUBBIX OOBEKTOB (OmucaHue, HW3MepeHue,
HabmoieHe, SKCIIepUMEHT);



yMeHUe BbIJIe/ISITh CYIlleCTBeHHble TIPHU3HAKKU: BUPYCOB, KJIETOK IMPOKApUoT U
YKapUOT, OJHOK/JIETOUHbIX M MHOTOK/JIETOUYHbIX OpraHU3MOB, B TOM YHUCJIe
bakTepuii, rprubOOB, paCTeHUH, JKUBOTHBIX U Ue/I0OBeKa, CTPOEHUs OPTaHOB U CUCTEM
OpPraHOB pACTeHW, >KWBOTHBIX, UeJiOBeKa, TIPOIIeCCOB >KU3He/esATebHOCTH,
TIPOTEKAIOI[UX B OpraHW3Max pacTeHWH, KMBOTHBIX U UejioBeKa, OMOIOrMuecKux
TIpolieccoB: oOMeHa BelriecTB (MeTabomM3M), MpeBpalljeHusT SHePryuu, OpoXkKeHwus,
aBTOTPO(HOTO U reTepoTpO(HOr0 TUIIOB MUTaHHUS, (POTOCHMHTE3a U XEeMOCHUHTE3a,
MHUTO3a, Mel03a, raMeToreHesa, sMOpUoreHesa, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pDa3MHOKEHUS,  WHAWBHAYaJbHOTO  pa3BUTUs  oOpraHu3ma  (OHTOreHe3a),
B3aMMO/IeNCTBUSI TeHOB, reTepo3uca, UCKYCCTBEHHOTO 0TO0Da;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3M MEXY OpPraHOWJAMH KJIeTKH U UX
GYHKI[USIMH, CTPOEHHEM KJ/IeTOK pa3HbIX TKaHeM W WX (QYHKLIUAMH, MEXITY
opraHaMd ¥ CHUCTeMaM{d OpraHOB y pacTeHUi, >KMUBOTHBIX M uejioBeKa U UX
GyHKIUSIME, MeXAy CHCTeMaMH OpraHoB M WX (YHKLMSIMH, MEXIy >STaramu
oOMeHa Bell|eCcTB, 3TarlaMy KJIeTOYHOTO IMKJIA U XKU3HEHHBIX I[UK/IOB OPTaHK3MOB,
jTaramMu SMOPUOHATILHOTO DPAa3BUTHsSL, T€HOTUIIOM U (HDeHOTUTIOM, (PEeHOTUTIOM U
dakTopamu cpeibl 00HUTaHUS;

yMeHUe BBISIBSATb OTJMUUTe/TbHbIe TMPHU3HAKU JKUBBIX CUCTEM, B TOM UHCJie
pacTeHHH, )KUBOTHBIX B UeI0BEKa;

yMeHHe WCIO/b30BaTh COOTBETCTBYIOLME apryMeHThbl, OHOJIOrHUecKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY [JisI ZIOKa3aTe/lbCTBA PO/ICTBA OPTaHMW3MOB Pa3HBIX
CUCTeMaTH4YeCKuX TPyIIT;

yMeHHe peliaTbh OMooruyeckue 3a/lauu, BhISB/IATh TIPUUMHHO-C/Ie/ICTBEHHbIE
CBSI3U MEXY UCC/IelyeMbIMU OHOJIOrMUeCKUMHU MPOLIeCCaMU U SIBJIEHUSIMH, [1e/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUM TI0JTyYeHHBIX Pe3y/IbTaTOB;

yMeHHe BBITIOMHATL Jjlab0opaTOpHblIe U TIPAKTHUYeCKHWe paboThl, COOMOAATH
TipaBu/ia npy paboTe ¢ yueOHBIM U TabopaTOPHBIM 000pY/I0OBaHUEM;

yMeHWe BBIJBUTATb THUIIOTe3bl, IIPOBEPATH WX SKCIIEPUMEHTaTbHBIMU
cpeacTBamu, GOpPMYJHMPYs 1ieflb HCC/IeJOBAHUS, aHAIWM3HUPOBATh I10/TyYeHHbIe
pe3yJibTaThl U /leflaTh BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-MCC/ie[JOBaTebCKOM paboTe 10 Guomorum,
5KOJIOTUM U MeJWLIMHe, TPOBOMMONM Ha 0a3e ILIKOJILHBIX HAYYHBIX OOIIECTB, U
nmyOMMUHO — TIPEeJCTaBIATL  TOAy4YeHHble  pe3y/bTaThl HAa  YUeHUUeCKUX

KOH(epeHI1sX;
yMeHHe OlleHMBaTh 3THYeCKHWe acIieKThl COBPEMEHHBIX WCC/IeZlOBaHUM B
obmactu  Ouomor W MeAWIMHBI  (KJIOHWPOBaHWE,  HMCKYCCTBEHHOE

OTLJIO/IOTBOPEHMe, HallpaB/ieHHOe H3MeHeHHe TeHOMa M CO3/laHHe TpPaHCTeHHbIX
OpraHH3MOB);



yMEeHHEe OCYIeCTB/ISATh OCO3HAHHBLIM BLIOOp Oyayiied mpodecCroHaTbHOM
JesiTeJIbHOCTU B 00/s1acTu GUooruu, MeAULIMHbI, OMOTeXHOJIOTHH, BeTepHUHapuH,
CeJIbCKOTO XO0351CTBa, MUILLEBOM MPOMBIILIIEHHOCTH, YTAyOnsTh Mo3HaBaTe/IbHbIN
WHTepec, HarlpaB/ieHHbIN Ha OCO3HAHHBINA BBIOOP COOTBETCTBYHOIIEH npodeccuu u
NIpoZio/DKeHre  OuoiorTuueckoro  0oOpa3oBaHUS B OpraHM3alUsIX CpPeJHero
ripoheCcCHOHATLHOTO U BhICIIIEro 06pa3oBaHUsl.

[TpeaMeTHbIe pe3y/bTaThbl OCBOeHHs ydyeOHOro mpeaMera «buonorusi» B 11
K/1acce OJDKHBI OTPaXKaTh:

chOopMHUPOBAaHHOCTh 3HaHWM O MecTe W pOJU OHOJMIOTHHM B CHCTEME
eCTeCTBEHHBbIX HayK, B (DODMHPOBaHWUW COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapTWHBI MWpa, B TI03HAaHWUW 3aKOHOB TIPDUPOZIbI M PEIIeHUM SKOJIOTHUYecKUxX
npobsieM uesioBeUeCcTBa, a TakKKe B pelleHWd BOMPOCOB PalMOHAIBHOTO
TIPUPO/IOTIO/Ib30BaHusl, U B ()OPMUPOBAHUU 1IEHHOCTHOTO OTHOILIEHUS K TIPUPO/eE,
o0I11eCTBY, Ue/I0BEKY, O BKJIaZle POCCUMCKUX M 3apyOe)KHBIX yUEHBIX-OMOIOTOB B
pa3BUTHe OHOJIOTHY;

yMeHHe B/a/ileTh CUCTeMOW OMOJOTMUecKHMX 3HAHWM, KOTOpas BK/IIOUaeT
oripefieJieHUsT W TIOHMMaHHEe CYIIJHOCTH OCHOBOIIO/IAraloInX OHOIOTHUUeCKUX
TePMUHOB W TIOHATHM (BUJ, 3KocucTema, Ouocdepa), Ouonoruueckre TeopuU
(aBomoLMoHHas Teopus Y. /JapBrHa, CUHTETHMYECKasi TeOpUs SBOJIIOLIUK), YUEHHs
(A. H. CeBepuoBa — 0 nyTsX M Hanpas/eHusax 3Bomonum, B.W. BepHazackoro — o
6uocdepe), 3akoHbI (reHeTHUeCKOTo paBHOBecusi k. Xapau u B. Baiinb6epra,
3apogpimieBoro cxoxacrea K. M. bapa), mpaBuna (Munmmyma FO. JIubuxa,
9KO/JIOTUUeCKOW MUpaMuJbl SHepruv), rumnoTesbl (rumnote3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/aJleTb ~ OCHOBHbIMM  MeTOJAMM  HAy4yHOrO  [O3HaHWS,
WCTI0/Tb3yeMbIMU B OMOJIOTHYEeCKUX HUCC/IeJOBaHUSIX KUBBIX 00BEKTOB U 3KOCHUCTEM
(omvcaHve, u3MepeHue, Hab/tO/leHNe, YKCIIEPUMEHT), CIIocobaMu BbISB/IEHUS U
OLIeHKU aHTPOIIOTeHHbIX U3MEeHEeHU B MPUPO/IE;

yMeHUe BBIJENATh CYyIleCTBeHHble TIpDU3HAKW: BUJIOB, OHMOTeOI|eHO30B,
KocucTeM U Ouocdepbl, CTaOWUIM3UPYIOIIETO, ABWKYIIEr0 W pPa3pbIBalOIIero
€CTeCTBEHHOI 0 otbopa, aJyIoNaTpUYeCcKoro 17| CUMITaTPUYECKOTO
BU1000pa30BaHusl, BIVSHUS JABWKYIIAX CH BOJIIOLMN Ha TeHOMOH/ ] TOMY/ISALHH,
TIPUCITOCOO/IEHHOCTH OPTaHM3MOB K cpejie 00WTaHMs, uepejOBaHUs HarpaB/eHUM
3BOJIIOLIMM, KDYTOBOPOTA BEILECTB U MOTOKA SHEPTHUU B SKOCHUCTEMAX;

yMEHUEe YyCTaHaB/IMBaTb B3aMMOCBSI3M MeXAY TMpOLIeCCaMu SBOJIIOLUH,
JBIKYILIMMU CUIAMHM aHTPOIOreHe3a, KOMIIOHEHTAMHM Pa3/MYHbIX SKOCUCTEM U
TIPUCITOCOOIEHUSIMU K HUM OpTaHU3MOB;

yMEHUEe  BbISB/IATb  OTJIMUMTE/IbHble  TIPU3HAKU  JKMBBIX  CHUCTEM,
TIPUCIIOCO0/IEHHOCTh BUIOB K cpefie oOuTaHuUsl, abMOTUUeCKUX M OUOTUUeCKUX



KOMITIOHEHTOB ~ 3KOCHCTeM, B3aWMOCBsI3eli  OpraHM3MOB B  COOOIIeCTBax,
AHTPOTIOT€HHBIX U3MEeHEeHUI B 9KOCHCTeMaX CBOe MeCTHOCTH;

yMeHHe WCIO/b30BaTh COOTBETCTBYIOI[ME apryMeHThbl, OHOJIOrHUeCKYHO
TEePMUHOJIOTUIO U CUMBOJIMKY [JIsl JOKa3aTelbCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CUCTeMaTHUeCKUX TPYIII, B3aMMOCBSI3M OPTaHU3MOB U CPe/ibl OOUTaHUsl, eUHCTBA
YyeslOBeUeCKMX pac, HeoOXOAWMOCTH COXpaHeHWs MHoroo0pasusi BUOB |
9KOCHCTEM KaK yCJIOBHSI COCYIIIeCTBOBAHUS TIPUPO/bI M UeJIOBeUeCTBa;

yMeHUe peliath OMosornyeckue 3a/jauu, BbISIB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIE
CBSI3U MEX[TY UCC/Ie[yeMbIMU OHMOIOrMYeCKUMHU TIPOLIeCCaMU U SIBJIEHUSIMU, [1e/1aTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHUHM TIOJTYYeHHBIX Pe3yJIbTaToB;

yMeHUe BBIMO/HATL JiabopaTOpHble U TMpakThuyeckue paboThl, COO0/0/aTh
TipaBuWJ/Ia rpu pabore ¢ yueOHbIM U 1abopaTOPHLIM 060pyI0BaHUEM;

yMeHWe BBIJBUTaTh THUIOTe3bl, TMPOBEPSTh WX SKCIePUMEHTATbHBIMU
cpeicTBaMy, (QOPMYIUpYysS Lelb WCCAe0BaHUs, aHATU3UPOBATh TIOTyUeHHbIe
pe3y/IbTaThl U /leflaTh BLIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[JOBaTe/bCKOM paboTe 1o OGuosoruy,
5KOJIOTUM U MeJIMIFHe, MPOBOJUMON Ha 0a3e IIKOJBbHBIX HayuHbIX OOIIECTB, U
nyO/MYHO ~ TIPe/ICTaB/SATH  TOJAy4YeHHble  pe3y/abTaThl HAa  yYYEHHUYeCKUX
KOH(pepeHLUsX;

yMeHUe OLIeHHWBaTh TUIOTe3bl U TEOPUU O MPOUCXOXK/IeHUU >KHU3HH, YesloBeKa
U Yesi0BeUYeCKUX pac, O MPUUMHAX, TIOCTeACTBUSIX W CIOCO0ax IMpeJoTBpalleHUs
r7100a/IbHBIX U3MeHeHul B Oruocdepe;

yMeHue OCYLIeCTB/ISTb OCO3HaHHBIA BbIOOp Oyayieil mnpodeccruoHanbHON
JesiTeTbHOCTU B 00/1aCTh OMOJIOTUH, SKOJIOTHH, TIPUPO/IOTI0/Ib30BaHUS, MeAULIVHEI,
OMOTEXHOJIOTHUH, TICUXOJIOTHH, BeTePUHApUH, CeIbCKOTO XO35HCTBa, MUILEBON
TIPOMBILIUIEHHOCTH, YI/IyO/IATh TIO3HABaTe/lbHbI WHTEpeC, HarpaBeHHbId Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMHOIIeW  mpodeccud U MPOJAODKEHHE
buosioruueckoro o6pa3oBaHus B OpraHU3alMsX CpefHero rnpodecCcHoHaIbHOTO U
BbICIIIero 0Opa3oBaHMsI.



TEMATNYECKOE INTAHMPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (upposBbie)
Ne n/m KoutposbHbie | IIpakTuuecku
NPOrpamMMsl Bcero oOpa3oBarTe/bHbIE
padoThI e padoTbI pecypent
1 buosnorus Kak Hayka 1
2 JKuBbIe CUCTeMBbI U UX U3yUYeHue 2
3 buonorus knetku 2 1
4 Xumuueckasi OpraHusarys KieTku 10 1 1
5 CrpoeHue U QyHKLUU K/I€TKH 8 2
6 OOMeH BeIL|eCTB U MpeBpallieHre SHepriuy B 9 1
KJIeTKe
. HacnezncrBenHast nHbopmaLys 1 9
peanu3anus eé B KieTke
JKU3HeHHBIM 1K/ KJIeTKU 6 1 1
CrpoeHuie U QyHKLMM OpPraHU3MOB 17 1.5
10 Pa3mHOXeHKe 1 pa3sBUTUe OPraHUu3MOB 8 1 1.5
1 I'eHeTnKa — HayKa O HaC/1e[CTBEHHOCTH U 5 0.5
V3MEeHUMBOCTHA OpPraHUu3MOB
12 3aKOHOMEpPHOCTH HaCJ/IeICTBEHHOCTU 10 1.5
13 3aKOHOMepHOCTH U3MEeHUMBOCTH 6 1
14 I'eneTrika yesioBeka 3 1
15 CesiekLiist OpraHru3MOB 4 1
16 BuoTtexHOMOrus ¥ CUHTeTHUecKast 61oIorus 4 1




17

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

14




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (udpposBbie)
Ne n/m KoutposbHbie | [IpakTuuecku
NporpamMMbI Bcero oOpa3oBaTe/bHbIE
paboTbI e paboTbI
pecypchl
1 3apoyKJeHre U pasBUTHUE 3BOJTFOLIMOHHBIX 4
TIpe/iCTaB/IeHNi B OMOIOTHH
2 MUKpO3BOIIOLUSA U eé pe3y/bTaThbl 14 1 2
3 Makpo3BoJroLMs U eé pe3ysbTaTbl 6
I1
4 POUCXOXKJeHNUe U pa3BUTHe )KU3HU Ha 15 s
3emiie
5 [IpoucxoxxzgeHue yes0BeKa — aHTPOIIOTeHe3 10 1 1
JKOJIOTHSL — HayKa O B3aUMOOTHOLIEHUSIX
6 OpraHu3MOB U HaJIOPraHU3MeHHBIX CUCTEeM 3 0.5
C OKpYy’Karolller cpeion
OpranusMsbl 1 cpejia 00HUTaHUS 1.5
8 OKOJIOTHsI BUZIOB U TTOMYJISILIUA 1 0.5
OKosorusi coo01ecTB. DKOIOTHYeCKHe
9 H 12 0.5
CUCTEMbI
10 Buocdepa — rnobanbHast 3KocUcTEMA
11 UesioBeK U OKpy’Karolas cpeja 1
12 PesepBHOe Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 7.5







ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KonnyecTrBo uacos JJ/IeKTPOHHBIE
Ne n/ Aara nudpoBbIe
0 Tema ypoka Beero KontposbHbie | IIpakTHyeckue | H3YyUE€HH o6pazoBaTe/bHbIe
paboTbI paboThI A pecypen:
1 Brosiorust Kak KOMIJIEKCHasi HayKa M Kak 1
YacTb COBPeMeHHOro o0I1lecTBa
2 JKvBble crCTeMBI U X CBOWCTBa 1
3 YpoBHeBas opraHu3saLus KMUBbIX CUCTEM 1
4 VcTopysl OTKPBITUS U U3yUeHUsI KJIeTKU. 1
KnerouHnas Teopus
MeTo/pl MOJIEKYISIPHOU U KJIETOYHOU
6uosorun. [MpakTuyeckas pabora
. «/I3yueHurie MeTO/IOB KJIeTOUHOU 61OI0rMn 1 1
(xpomaTtorpadusi, snekTpodopes,
I depeHMATBHOE LIEHTPU(PYTUpOBaHUe,
[TLIP)»
6 XUMHUUECKUM COCTaB KIeTKH 1
; MuHepasbHble BelljeCTBa KJIeTKH, UX 1
Ouosioruueckasi poJib
OpraHuueckue BelljecTBa K/IeTKU — OesKu.
3 JlabopatopHasi pabota «O6Hapy>keHHe 1 0.5
OesIKOB C TIOMOIIIbIO0 KaueCTBeHHbIX )
peaxLui»
9 CaoticTBa, Knaccudukaus U pyHKUUN 1

0OeJIKOB




10

OpraHuueckue Bell[eCcTBa KJIeTKU —
YTJ€BO/IbI

11

OpFaHI/I‘—IECKI/Ie BeleCTBa KJIeTKHN —
JIMTIN b1

12

Hyxneunossie kucnotsl. JJHK 1 PHK.
JlabopatopHasi pabota «VcciemoBaHue
HYK/IEMHOBBIX KHCJ/IOT, Bbl/le/IeHHbIX 13
KJIETOK pa3/IMYHbIX OPraHU3MOB»

0.5

13

Crpoenue u QyHkiun AT®. [Ipyrue
Hykeosurprdocharel (HTD)

14

CekBennposanue [ITHK. MeTtozb!
TeHOMUKH, TPaHCKPUIITOMUKH, ITIPOTEOMUKU
MeTtozp! CTPYKTYpHO# OHOIOTHH.

15

KonTtposbHas pabota Nel 110 Teme
"XyvMuryueckass opraHu3alus KiIeTKu

16

Turnsl K1eTok. IIpokaproThueckas KieTKa

17

CtpoeHue 5yKapyuOTUYEeCKOM KJIeTKHU.
[TpakTuyeckasi pabora «/3yueHue CBOICTB
KJIETOUHOU MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIH anmnapar KaeTKd

19

OpHoMeMOpaHHbIe OpraHOM/IbI KJIeTKH.
[pakTueckasi pabora «V3yuenue
JBIDKEHHSI [JUTOTLIa3Mbl B PaCTUTETbHBIX
KJIeTKax»

0.5

20

[TosryaBTOHOMHBIE OPTaHOM/IbI KJeTKU:
MUTOXOH/IDUH, TUIaCTU/IbL. JTabopaTopHasi
pabora «VcciemoBanue 11a3mMonu3a u
JleTia3Mo/13a B PACTUTE/IbHBIX K/IeTKax»

0.5




21

HemeMOpaHHbIe OpraHOUBI KII€TKH

22

CrtpoeHue 1 QyHKLMH s7pa

23

CpaBHUTe/IbHas XapaKTePUCTHKA K/IeTOK
3yKapuoT. JlabopaTopHasi paboTa
«/3yueHue CTPOEHHsI K/IeTOK Pa3InUHbIX
OpraHU3MOB»

0.5

24

AcCUMUISILNS ¥ JUCCUMUTISILIASL — JIBe
cTopoHbl MeTabom3Ma. Tumbsl obmeHa
BetecTB. JlaboparopHast paboTa
«/3yueHune KaTaUTUYECKOW aKTUBHOCTH
(epmMeHTOB (Ha IpMepe aMuIa3bl UIn
Karasasbl)»

25

@depMeHTaTUBHBIM XapaKTep peakLyi
K/IeTOyHoro MeTtabomi3ma. JlaboparopHas
pabota «/3yueHne pepMeHTaTUBHOTO
paciiernieHyst IepoKcHza BoLopo/a B
PaCTUTeNbHBIX U )KUBOTHBIX K/IeTKax»

0.5

26

Benku-akTUBaTOPHI U OeJTKU-UHTUOUTOPBI

27

ABTOTpOMHBIN THUIT 0OMeHa BeleCTB

28

doTocunTes

29

XemocuHTe3. JlabopaTtopHasi paboTa
«CpaBHeH#e nporieccoB GoToCHHTe3a U
XeMOCHHTe3a»

0.5

30

Amnaspo0OHbIe opraHu3Mbl. Bubl OposkeHwus..
JlabopaTopHas pabota «CpaBHeHHe
TIPOLIeCCOB OPOXKEHUS U [IbIXaHUSI»

31

A3po6HBIe OpraHU3MBbI. DTallbI
9HEepPreTUYeCKOro oomMeHa




OHeprusi MeMOPaHHOTO rpaZiieHTa

32 ripotoHoB. CuHTe3 AT®: pabora
MPOTOHHON AT®-cUHTa3kI
33 Peakuyi MaTpUYHOTO CUHTE3a
34 TpaHckpunius — maTpyuuHbli cuHTe3 PHK
35 TpaHcsALMs v eé 3Tarbl
36 KopvpoBanue aMUHOKHC/IOT. Posb
pubocoM B brocrHTe3e Oeska
37 Opranusariysi reHOMa y IPOKapuoT U
3YKapuoT
o MosekynsipHble MeXaHHU3Mbl SKCIIPeCCHUN
reHOB y 3yKapuoT
Bupycbl — BHeK/1IeTOUHbIe (JOPMbI KU3HU U
39 obsiuraTHbIe TIapa3uThl. [IpakTUyeckas 0.5
pabota «Co3zaHue Mo/iesTi BUPYyCa»
40 BupycHbie 3a00/1eBaHUS UesiOBeKa,
JKUBOTHBIX, paCTeHHU!
41 HanoTexHosoruu B 6M0/I0rMU U MeIULIMHE
42 JKW3HEeHHBIN 1[UK/T KIeTKU
43 Martpuunsiii cunre3 JJHK
Xpomocowmel. JlabopaTopHasi paboTa
44 «/I3yuyeHrie XpOMOCOM Ha I'OTOBBIX 0.5
MUKpOIpernaparax»
45 [eneHvie KneTku — MUTO3
46 Tunbl kK1eTok. KapyokrHe3 U LUTOKUHES. 0.5

JlaboparopHasi pabota «Hab/ojeHue
MHTO3a B K/IeTKaX KOHYMKA KOpellIKa JIyKa




(Ha rOTOBBIX MMKpOIIpernaparax)»
Perynsius >KM3HeHHOT 0 LIMK/Ia K/IeTOK.

KoHTpospHast pabota Ne2 "OOMeH BellleCTB
Y nipeBpairieHre sHeprun. HacnencreenHas

47 vH(popMaLys U eé peann3alys B KJIeTKe.
JKW3HeHHBIH 1[UKI KIeTKH."

48 Opranusm Kak eJUHOe Liejioe

49 Tkanu pactenuit. JlaboparopHasi paboTa 0.5
«/3yueHue TKaHel pacTeHUi» '
TKaHU >)KUBOTHBIX U UesiOBeKa.

50 JlabopatopHasi paboTa «/3yueHre TKaHeu 0.5
JKABOTHBIX»
Opranbl. Cucrembl opraHoB. JlabopaTopHast

51 pabora «/3yueHune OpraHoB [JBETKOBOTO 0.5
pacCTeHHs»

52 Ornopa Tena opraHu3MOB

53 [IBr>KeHve OpraHu3MOB

54 [TuTaHue opraHu3MoB

55 [IvTaHve 1TO3BOHOYHBIX )KUBOTHBIX.
[TuieBapuTebHas CUCTEMa Yesl0BeKa

56 [pIxaHue opraHu3MoB

57 [IbIxaHue M03BOHOUYHBIX )KUBOTHBIX U
yesioBeKa

58 TpaHcriopT BellecTB y OpraHru3MOB

59 KpoBeHoCHas crcTeMa I03BOHOYHbBIX
JKABOTHBIX U Uesi0BeKa

60 BrizienieHne y opranvismosB




3amura y opraHusmoB. IMMyHHas cuctema

61
y 4uesioBeka
62 Pa3/ipayKUMOCTh ¥ PETYJISALUS Y
OpraHu3MOB
63 ['ymopasbHast peryJisiyst ¥ SHAOKPHUHHAs
CHCTeMa >KUBOTHBIX U UesioBeKa.
64 KontponbHast pabora Ne3 "CTpoeHue u
(GbyHKUMY OpraHu3MoB"
65 @®opmbI pa3MHOKEeHUs] OPraHU3MOB
66 [TonoBoe pa3MHOKeHUe
67 Meiio3
'ameTtorene3. O6pa3oBaHue 1 pa3BUTHE
68 TIOJIOBBIX K/1eToK. JlabopaTopHasi pabora 0.5
«/3yueHue CTpOeHUsI TMOJIOBBIX K/IETOK Ha )
TOTOBBIX MUKPOITIperapaTax»
69 WnauBKyanbsHOe pa3BUTHE OPraHU3MOB —
OHTOT€eHe3
70 3ak/a/ika OpraHoB U TKaHel u3
3apO/IbIIIEeBbIX JIMCTKOB
PocCT 1 pa3BUTHE )KUBOTHBIX.
71 JlabopatopHasi paboTa «BbisiB/ieHe 0.5
MIPH3HAKOB CXO/ICTBA 3apO/IbIIIei
M03BOHOYHBIX KUBOTHBIX»
Pa3MHO)KeHMe W Pa3BUTHE PACTEHUH.
72 JIabopaTopHas pabora «CTpoeHHe OpraHoB 0.5
Pa3MHO)KeHUsI BBICILIMX pacTeHUH»
73 WcTopust CTaHOBJIEHHUST U Pa3BUTHS




F€HETUKHU KdK HAYKH

OCHOBHBI€E TIOHSITUSI U CUMBOJIbI T€HETHUKU.

74 JlabopatopHas pabota «/Ipo3oduia Kak 1 0.5
00BEKT reHeTUUeCKUX HUCC/IeJOBaHUM»
3aKOHOMepHOCTH Hac/le[J0BaHUS
MpY3HaKOB. MOHOTMOpUIHOE

75 ckperuBanue. [IpakTrueckasi pabota 1 0.5
"M3yueHue pe3ybTaTOB MOHOTHOPHUHOTO
CKpellMBaHus y 1p030(usbl"

76 LluTosnornyeckrie OCHOBbI MOHOTMOPU/IHOTO 1
CKpellBaHUs

77 Ananusupyolliee ckpelBaHve. HernosnHoe 1
JIOMUHHPOBaHUE
IurubpuHoe CKpelyBaHue.

78 [MpakTuueckas pabora «V3yueHue 1 0.5
pe3y/bTaTOB JUTHOPUIHOTO CKpeIUBaHMUS '
y Ap030(dUb»

79 LluTosiornyeckrie OCHOBBI TUTUOPHHOTO 1
CKpeL1BaHus

80 CuerieHHOe Hac/ieJoBaHUe TIPU3HAKOB 1

81 XpOMOCOMHas Teopus HacaeCTBEHHOCTH 1

82 ['eneTuka nosa 1

83 ['eHOTHII KaK 11e/IOCTHAsI CUCTEMA 1

84 ['eHeTUUECKUI KOHTPO/b Pa3BUTHS 1
pacTeHuH, )XKUBOTHBIX U UeI0BeKa

85 V3MeHUYUBOCTS MPU3HAKOB. BHU/ibl 1

N3MEeHUYMBOCTH




86

MoaudukalioHHast U3MeHUMBOCTh

87

BapualoHHbIM psifi 1 BapyallMOHHast
KpuBasi. JlabopaTropHast paboTa
«WccnenoBanne 3akoHOMepPHOCTEMN
MOAUGUKALIMOHHON W3MEeHUUBOCTH.
[TocTpoeHre BapyaLlMOHHOTO psifia U
BapUaLMOHHOU KPHUBOI»

0.5

88

I'eHOTHUNIMUECKast N3MEHUHUBOCTb.
KomOuHaTHBHAst U3MEHUHMBOCTh

89

MyTaiioHHasi 3MeHUYHMBOCTb.
[TpakTrueckasi pabora «MyTauun y
Ipo30¢ubl (Ha TOTOBBIX
MUKpOIIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTaLMOHHOTO TIPOL{ecca.
OnureHeTHKa M AMUTeHOMUKA

91

[eHeTHKa yesoBeka. [IpakTuueckast pabora
«CocTaB/ieH1e ¥ aHaau3 poJoCI0BHOM»

0.5

92

MeTo/ibl MeULIMHCKON FreHeTUKU

93

3HaueHre MeJJULIMHCKOW r'eHeTHUKU B
rpe/ioTBpAll|eHNH Y JileueHUH reHeTUUeCKrux
3aboseBaHui uesoBeKa

94

OCHOBHbBIE TIOHSITHSI CETEeKIIUH.
JIabopatopHasi paboTa «l/3yueHne COPTOB
KYJIbTYPHBIX PACTEHHUM U TIOPOJ, JIOMAIITHUX
JKUBOTHBIX»

0.5

95

MeTo/ibI CeNeKIIMOHHOM PabOoThI.
JlabopatopHasi paboTa «l3yueHre MeTO/I0B
CeJIeKLIUA pacTeHU»

0.5




HocTrxeHus ceneKLuu pacTeHU U

96 JKUBOTHBIX. [IpakTHueckast paboTa 1
«[IpyBUBKa pacTeHui»

97 CoxpaHeHnue, U3y4yeHHe U UCII0/Ib30BaHUe 1
reHeTHUYeCKUX pecypcoB
broTexHo0rMs Kak HayKa ¥ oTpacib

98 npou3Bo/cTBa. [IpakTyeckast pabora 1 0.5
«/3yueHne 00HEKTOB OMOTEXHOIOT UM

99 OcHoOBHBIe Hanpas/eHUs] CHHTeTUYeCKOU 1
buonoruu

100 XPpOMOCOMHas Y TeHHasi UHXXeHepusl 1

101 MeauiuHCcKe OMOTeXHOI0TUN 1

100 [TpoMe)XyTOUHBI KOHTPO/Ib 3HAHUM. 1
WToroBasi KOHTpoJIbHasi paboTa.

OBILIEE KOJIMYECTBO YACOB I1O 102 14

I[TPOI'PAMME




11 K/TACC

KosmuecTBO yacoB J/IeKTPOHHBbIE
Ne n/ Aara nudpoBbIe
0 Tema ypoka Beero KontposbHble | IIpakTHyeckue | H3YyUE€HH o6pazoBaTe/bHbIe
paboThI padoThI A pecypent
1 OBoJIrOLMOHHas Teopud Y. [lapBrHa 1
) JBrKyl1ue Ccuibl 3BOJIIOLMA BUZIOB 110 Y. 1
Hapsuny
3 bopw0a 3a cylijecTBoBaHMe, eCTeCTBEHHBIH 1
Y UCKYCCTBEHHbBIN 0TOOD
4 dopmMHUpOBaHME CUHTETUYECKOW TEOPUH 1
3BOJTIOL{U
c OTanbl 5BOJIIOLIMOHHOIO TpoLecca: 1
MUKPO3BOJIFOL[MSI U MAKPO3BOJIIOLINS
6 [Tonynaums — s/1eMeHTapHast eJuHULA 1
3BOJIIOLIUY
3aKOH reHeTUYeCKOro paBHoBecus [Ix.
. Xapau, B. Batin6epra. JlabopatopHast 1 0.5
paboTta «BrisiBieHre U3MEeHUNBOCTH Y )
ocobeii OIHOTO BUa»
8 OnemeHTapHble (PAKTOPHI IBOJIIOLIUU 1
9 O¢dekT ocHoBaresnst. peKT 1
OyTBIJIOUHOTO TOPJIBILIKA
10 Murpatmu. V30/LUK N0y ISILUM: 1
reorpaduueckasi, Ovosoruyeckas
11 EcrecTBeHHBINM 0TOOpP — HaMpaB/ISIOIINN 1




(hakTop 3BOJIIOLUU

12

[TosioBoit 0TGOP

13

[Tpucrnocob1eHHOCTh OPraHU3MOB Kak
pe3y/ibTaT MUKPO3BOJTIOLIUH.
JlaboparopHas pabota «/3yuenue
apomMoph030B U UIM0ajanTalivi y
PaCTeHUH U )KUBOTHBIX»

0.5

14

[Tpumepsl pHUCoCco0IeHNH Y OPraHU3MOB:
Mopdonoruueckue, hprU3noI0rUuecKyre,
OroXMMHUeCKue, TIOBe/IeHUeCKHe.
JlabopaTtopHasi paboTta «IIprcnocobieHus
OpraHM3MOB U X OTHOCHTe/TbHasI
11e71ec000pa3HOCTh»

0.5

15

Bug, ero Kkpurepuu U CTPyKTYypa.
JlaboparopHasi pabota «CpaBHeHHe BH/IOB
110 MOpP(0JIOTUUECKOMY KPUTEPHUIO»

0.5

16

CrtpykTypa Buja

17

Buzoobpa3oBaHye Kak pe3y/bTar
MHKPO3BOJTIOLMH. CBSI3b MUKPO3BOJIFOLIMN
Y 311/|eMUOJIOTUH.

18

KontponbHast pabora Nel
"MUKPO3BOJIIOLMA U eé pe3ybTaThl"

19

MaKPOBBOJII-OLII/IH. ITaneonTONMOrMUECKHE
MeTObl N3yUeHUA 3BOJIFOLIMN

20

buoreorpacguryeckre MeTo/ibl U3y4yeHHs
3BOJIIOLIMU

21

OMOpHoornyecKrie U CpaBHUTETHHO-
MopdosoruuecKkre MeTo/ibl U3yUYeHus




9BOJTIOL[UU

Moneky/isipHO-TeHeThUeCKue,

22 OroxXuMUUeCcKre U MaTeMaTHyecKue
MeTO/Ibl M3yUYeHUs SBOTIOLUU

23 OO011[ve 3aKOHOMEPHOCTH 3BOJIFOLIUN

24 ApnanTtuBHas pagualysa. HepaBHOMepHOCTB
TEMITIOB 3BOJTFOLIA

75 HayuHble rumnoressl NpOMCXOXKAeHUS
JKU3HU Ha 3emiie

26 [JoHayuHble npe/CTaB/IeHUsl O 3apO’KJeHUN
JKU3HU

57 OCHOBHBIe 3Tarbl HEOPraHUYeCKOoH
3BOJIIOLIMU

28 I'unore3ssl 3apoXKAeHUs JKU3HU
Wcropus 3eMiv ¥ MeTOABI € U3y4yeHus.

79 JlabopaTopHasi pabota «/3yueHue u 0.5
OMUCaHWe UCKOMAeMbIX OCTaTKOB [JPEBHUX
OpPraHU3MOB»

30 HayasnbHble 3Tanbl OpraHuyecKou
5BOJIFOLIUMU

31 IBOJIIOLYSI 3YKapUOT
OCHOBHBIe 3Tarbl 3BOTIOLUN

3 pacTuTesibHOro Mupa. [Ipaktrueckas
pabota «l3yueHre ocobeHHOCTel 0-5
CTPOEHUsI paCTeHUI Pa3HbIX OT/E/I0B»

33 OCHOBHBIE 3Tarbl 5BOTIOLUN KUBOTHOTO

MHpa




OBOJTIOLMS )XUBOTHBIX. [IpakTHueckas

34 pabota «l3yueHre ocoOeHHOCTe 0.5
CTPOEHUSI T03BOHOYHBIX KUBOTHBIX»

35 PasButue x13HU Ha 3emJie 110 3pam 1
repyuojiam

36 MaccoBble BBIMUPAHUSI — 3KOJIOTUUeCKre
KPHW3UCHI MPOILLLJIOTO

37 CoBpeMeHHBIM 3K0JI0TMYeCKUNA KPU3UC, ero
0CcobeHHOCTH

n CoBpeMeHHas1 CCTeMa OPraHUueCcKoro
TMPOLLIOTO

39 OCHOBHBIE CUCTeMaTUYeCKHe TPYTIIIbI
OpraHM3MOB

40 AHTpONOJIOTHs — HayKa O uejioBeKe

41 Pa3Butue npescraBieHu 0
MPOUCXOXKIEHUU UesioBeKa
MecTo yesioBeKa B CUCTeMe
opraHuueckoro mupa. JlaboparopHas

42 pabota «/3yueHne ocobeHHOCTeN 0.5
CTPOEHUSI CKeJsleTa uesioBeKa, CB3aHHbBIX C
MIPSIMOXOXKZeHUEeM»

43 JBrKyl1ue cubl aHTPOIIOreHesa

44 CooTHolieHre OHUOIOTHUeCKUX U
coLManbHbIX (JaKTOPOB B @HTPOIIOTeHe3e

45 OCHOBHBIE CTaZiuM aHTPOIIOTeHe3a

46 [TaneoreHeTrka 1 rajieoreHOMUKa

47 OBOJTIOL[MS COBPEMEHHOT 0 Ue/ioBeKa




48

YenoBeueckue pacel. [IpakTuueckas
paboTa «l3yueHre 3K0/IOTUUECKUX
ajiarTalyii ueJIoBeKa»
MexaucuuriMHapHble MeTO/bl
aHTPOIIOJIOTHH.

0.5

49

KonTponbHast paboTa Ne2
"[IpoucxoxieHve ¥ pasBUTHe )XU3HU Ha
3emsie. AHTporioreHes"

50

3apo’kieHue U pa3BUTHE SKOJIOTHU

51

Mertozpb! 3Kosioruu. JlabopaTopHasi paboTa
«/3yueHre METO/IOB 9KOJIOTHUECKUX
HCC/leJOBaHU»

0.5

52

3HaueHHe 3KOJIOTUYECKUX 3HAHUU [1J1s1
yesioBeKa

53

OkoJsiornueckue hakTopbl

54

AbuoTtnueckue akropsl. CBeT Kak
sKosiornuueckuii akrop. JlabopaTopHas
pabora «BbisiBneHue rnpucriocobieHni
OpraHU3MOB K BJIMSIHUIO CBeTa»

0.5

55

AbuoTtrueckue dakropsl. Temrepatypa
KaK 9KOJIOTHUeCKUH (haKTop.
JlabopatopHasi paboTa «BrisiB/ieHe
NIpUCIoco6/IeHNH OPraHU3MOB K B/IUSIHUIO
TeMIlepaTyphi»

0.5

56

AbuoTtrueckue GakTopbl. BiaxkHOCTb Kak
3KosI0rn4ecKuii haktop. JlabopaTopHast
paboTa «AHaTOMHUYeCcKHe 0COOeHHOCTH
pacTeHUH U3 Pa3HbIX MECT OOUTaHUSI»

0.5




57 Cpe/ibl 0OMTaHUST OPraHU3MOB 1

58 buonoruyeckue puTMsl 1

59 ’KvizHeHHbIe (pOpPMBI OpPraHKW3MOB 1

60 buoTtuueckue hakTopbl 1
3HaueHue OMOTHUYECKUX B3aMMO/IeHCTBUM

61 [JIs1 CyLLleCTBOBaHUsI OPraHU3MOB B cpejie 1
obutaHus

62 OKOJIOTMYeCKye XapaKTepUCTUKU 1
MOMY/ISLIUU
OcHOBHBIe M0Ka3aTe/y MOMYJISLMN:

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3pacTHas U 1
T10JI0Basi CTPYKTypa
OCHOBHBbIe T0Ka3aTeny MOMyJ/IALUN:

64 POXX1aeMOCThb, TIPUPOCT, TeMIT POCTa, 1
CMepPTHOCTb, MUTPaLiUN

65 OKOJIorMyecKasi CTpyKTypa IomnyJasuu 1

66 JrHamMyKa MonyJisiliuy U eé peryssiius 1

67 KpuBble pocTa yMC/IEHHOCTY TOMYJISALIUM. 1
KpuBble BbDKMBaHUS
OKoJsloruueckast HuIlla BU/a.

68 JlabopaTtopHasi pabota «IIpucnocobieHus 1 0.5
CeMsiH paCTeHUU K pacceeHH»
By kak crcrema nomysisLym.

69 3aKOHOMEpHOCTH M0Be/IeHVs U MUrpaLjuu 1
JKUBOTHBIX.

70 KontponbHas pabora Ne3 "Opranusm u 1

cpeJia 0OuTaHus. DKOJIOTHS BUZIOB U




MOy ASILIUA"

71 Co0011]eCTBO OPraHM3MOB — OHOLIEHO3

72 JKocucTeMa Kak OTKpbITasi CUCTemMa

73 KpyroBopoT BelijeCTB U MOTOK HEPTHH B
9KOCUCTEMe

74 OcCHOBHBIE MOKa3aTeu 3KOCUCTEMBI

75 OKoJjioruueckye rupaMu/ibl

76 Vi3MeHeHuUs1 COOOITIECTB — CYKI[ECCUU

77 ITpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. JKOCUCTEMbI MOPeH U OKeaHOB

78 ITpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYH/IP, JIECOB, CTeTei, MyCTbIHb

79 AHTpOIIOreHHbIe 3KOCUCTEeMBbI

80 Ypbo3kocucTemsl. [TpakTrueckast pabota 0.5
«/3yuenue 1 onvcaHyie ypo0o3KOCUCTEMbI» '
3akoHOMepHOCTH ()OPMUPOBAHKS

81 OCHOBHBIX B3aUMO/IeICTBUA OPraHU3MOB B
9KOCHCTeMax
MexaHu3Mbl BO3/IeCTBUS 3arpPSI3HEHUN

82 pa3HbIX TUIOB Ha CyOOpraHu3MeHHOM,
OpraHU3MeHHOM, MOMYJISILIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obiierianeTapHasi 0607104Ka
3emsn

84 Yuenue B. U. BepHagckoro o 6uocdepe

85 3aKOHOMEpHOCTH CYI1leCTBOBaHUSI

brocgepsr




Kpyrosoportsl Belrjects u

86 OroreoxMMHUUeCKre LUK/IbI

87 3oHanbHOCTHL 6rocdepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroituuBocTts 6rocdepsbl

89 OKOJI0rMyecKre KpUsuchl U UX NIPUUUHBI

90 BosgelicTBue uesioBeka Ha buocdepy

91 AHTpOMOreHHoe BO3/elCTBHe Ha
pacTUTeNbHbIN U )KUBOTHBIN MUP
Oxpana nipupogsl. PanjuonansHoe

92 TIPUPO/IOTIO/IH30BaHKE U COXPaHeHHe
Oronornyeckoro pazHoobpasus 3emiu.

93 OCHOBHBI€ TIPUHIIUATIBI YCTOUUHUBOTO
Pa3BUTHS YeJIOBEUeCTBA U ITPUPO/IbI

94 [Tpome)XyTOUHBIM KOHTPOJIb 3HAHUM
VToroeast KOHTpOJIbHas pabora.

95 O6o0011ieHMe TI0 TeMe «MUKPO3BOJTHOLUS U
eé pesybTaThl»

96 O60011ieHMe TI0 TeMe «MaKpO3BOJIIOLUS U
eé pe3y/bTaThbI»

97 O600111eHre 0 TeMe «[TpoucxokzaeHue u
pa3BUTHe XXU3HU Ha 3emiie»

98 O60611eHMe 0 TeMe «[IpOHUCXOXKeHNe
ye/ioBeKa — aHTPOTIOTeHe3»

99 O6o0011ieHe 10 TeMe «DKOJIOTHsI — HayKa O
B3aMMOOTHOIIIEHUSIX OPTaHHU3MOB»

100 O60011ieHe 110 TeMe «OpraHu3Mbl U Cpejia




obuTaHU»

O06o006111eHMe TI0 TeMe «DKOJIOTHSI BUZIOB U

101 . 1
TIOTTYJISIL{AR»
100 O606111eHue o Teme «brocdepa — 1
r100asbHast 9KOCUCTEMA»
OBLIEE KOJIMYECTBO YACOB I1IO 102 75

I[TPOI'PAMME







YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

buonorusi. buonoruyeckue cucteMbl U rporiecchl. 10 Kacc: yueOHUK f/is
ob1jeobpa3oBaTeibHBIX OpraHu3aiuii (yriyoseHHbil ypoBeHsb)/ A.B. Tepemos,

P.A. ITeTpocoBa

METOAZNYECKHWUE MATEPHUAJIbI VI YUUTEIA
«buosnorusi. 10-11 knaccel. Metoguyeckoe mocobue ajist yuutesisi (yriayOsieHHbIN

ypoBeHb). @I'OC» A.B. Tepemos P.A. [TeTpocoBa

IINPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU
MHTEPHET

http://bio.1september.ru/

http://college.ru/biologiya/

http://www.sbio.info/

http://www.eco.nw.ru/

http://www.anatomus.ru/

http://www.greeninfo.ru/

http://www.theanimalworld.ru/






