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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yuebHoMy mipeametry "Buosorus” (gmamee - Guosiorusi) Ha
ypOBHe cpefiHero oOiero oOpa3oBaHus pa3paboTaHa Ha OocHoBe deziepanbHOTO
3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii enepaiium»,
®I'OC COO, Konuernuy IIpernojiaBaHus yueOHoro rpeamera «buomorus» wu
OCHOBHBIX TI0JI0’KeHUH (peiepanbHOM paboueii ITporpaMMbl BOCITUTAHUSI.

YuebHbiii nipeiMeT «buosorusi» yriay6néHHoro ypoBHsi usydenus (10-11
KJIaCcChl) sIBJISIETCS OZHUM K3 KOMITOHEHTOB TpejMeTHOl obsactu «EcTtecTBeHHO-
HayuHble TipeAMeThbl». CoryiacHo monoxeHusMm @OI'OC COO mnpoduabHbIe
yueOHbIe TpeaMeThl, U3yuaeMble Ha YriayO/nEHHOM YPOBHe, SIBJSIFOTCS CIIOCOO0OM
muddepeniyaiiii  00yueHUsI Ha YpOBHe cpefiHero o0iero oOpa3oBaHus U
TIpY3BaHbl 00eCIeunTb MPeeMCTBEHHOCTh MEX/y OCHOBHBIM OOIWM, CpeqHUM
o01mM, cpegHUM TIpodeCcCHOHa/TBHBIM U BBICIIIMM 06pa3oBaHueM. B To ke BpeMms
KOKIbI M3 9TUX yueOHBIX TMpeAMeTOB [O/DKeH ObITh OpHUeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATE/NbHBIX M pa3BUBAIOIIUX
3a7lau, CBS3aHHBIX C TMpodopreHTalyelt 00yJaroluXcsi W CTUMY/IMPOBaHUEM
WHTepeca K KOHKDeTHOW 00JlaCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OuHosiorued,
MeULMHOW, SKOJIOTHEeM, TICUX0/I0THUeH, CIIOPTOM WX BOEHHBIM JI€/I0M.

[Tporpamma 1o yuebHOMy mipeameTy "buosiorus" [aéT mpejcTaB/ieHHe O
1eJid M 3a/ladaxX u3yueHus ydyeOHoOro mpeamera «buosorus» Ha yriayOnéHHOM
yYPOBHe, orpejiefisieT 00si3aTesibHOe (MHBapHaHTHOE) TIpeJMeTHOe CO/lep)KaHue, ero
CTPYKTYpUDOBaHWe 1O pa3fejaM M TeMaM, pacripefiejieHde M0 Kjaccam,
peKOoMeH/lyeT T0C/ie[j0BaTe/IbHOCTh H3y4yeHUs yuyeOHOTro MaTepuana C Y4éToM
MEXIpPeAMETHBIX W BHYTPUIIPEIMETHBIX CBs3eM, JIOTUKA y4eOHOro Mporiecca,
BO3pacTHbIX 0cOOeHHOCTeM oOydaromuxcs. B mporpamme 10  GHOJOTHH
peasM30BaH TPUHIUI TIPEEeMCTBEHHOCTU C H3y4yeHHeM OWOJIOTMM Ha YpOBHE
OCHOBHOrO  obimlero obOpa3oBaHusi, Osaroziapss uemy IPOCMAaTpUBaeTCs
HarpaB/IeHHOCTb Ha TIOC/eAyloljee pa3BuTHe  OWOJIOTUUECKUX  3HAHUM,
OpHEHTHPOBAaHHBbIX Ha ()OPMUPOBAHUE eCTeCTBEHHO-HayYHOr0 MUPOBO33DeHMUs,
9KO0JIOTUYECKOTO MBbIIIJIeHUs, TIpeJCTaB/JeHrni O 370poBoM oOpase >XM3HH, Ha
BOCIIMTaHHWe OepeXXHOr0 OTHOIIIEHHs K OKpy)Katolljeli MpupojgHOoi cpene. B
nporpaMMe 1o OHOJIOTUM TakXKe TOKa3aHbl BO3MOXKHOCTH ydyeOHOro Tipeamera
«buonorust» B peanmuzaiuyu  TpeboBanmit ®I'OC COO K IJIaHUPYeMbIM
JIMYHOCTHBIM, MeTarpeJIMeTHbBIM U TIpeJMeTHbIM pe3yjibTaTaM o00yueHHs U B
¢bopMHpOBaHHMK OCHOBHBIX BWJIOB YyueOHO-TIO3HAaBAaTeNbHOW  [IesiTe/IbHOCTU
o0yuaromyxcss 10 OCBOEHUIO Cojflep)KaHus Ouosoruueckoro oOpa3oBaHUsl Ha
ypOBHe cpefiHero o01ijero o6pa3oBaHus.

YueOHbIl TIpeaMeT «buonorusi» Ha ypoBHe cpeaHero obiiero obpa3oBaHus
3aBepiiaeT Ouosoruueckoe oOpa3oBaHWe B IIKOJe W OpPUEHTUPOBaH Ha



paciiiMpeHye W yriayOsieHre 3HaHUN 00ydarol[UXCs O >KUBOW TPUPOJie, OCHOBAX
MOJIEKYJIIPHOM W K/IeTOUHOM OWOojoruu, SMOpHOOrMd W OWOJOTHH pa3BUTHS,
reHeTUKH, CesIeKI[iH, OM0TeXHOJIOTUH, SBOTIOI[MOHHOTO YUeHUs U 9KOJIOTUM.

N3yuenve yueOHoro ripeaMera «buosiorusi» Ha yriayb/eHHOM YpOBHe
OPHEHTUPOBAHO Ha TIOJTOTOBKY OOy4YarolUXCs K TIOCTeAYIOIIeMY TOTy4YeHUIO
Ouosiornueckoro  obpa3oBaHusi B By3aX W OpraHu3alusAx  CpeJHero
nipoceccroHanbHOr0 06paszoBaHusi. OCHOBY €ro CoZiepKaHusi COCTaB/IsieT CUCTeMa
OUO/IOTUUECKHUX  3HAHWM, TIOJIyUeHHBIX TIPM  HW3YYeHUH  OOyUaroIMMHCS
COOTBETCTBYIOI[UX CHUCTEMAaTUUECKHX pa3fie/ioB OMOJIOTHH HAa YPOBHE OCHOBHOTO
obiero obpaszoBanusi, B 10—11 kmaccax 3TH 3HaHUS MOAy4yarOT pa3BuTve. Tak,
paciivpeHbl ¥ yriyOsieHbl OHO/IOTMUecKue 3HaHUSI O pacTeHUsX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me ue/ioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HHU,
JOTIOTHATETbHO BK/TFOUeHBI OMOI0rHUecKre CBeleHUs MPUK/IAaZHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/Ib30BaTh KaK OPHUEHTHPhI [/isl MOC/IeAYOIIero
BbiOOpa mpodeccun. Bo3morkHa Takke HHTerpalusi OMOJOTMYecKUX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSMMU, TTOyYeHHBIMH OOYUalOIUMUCS TIPU U3yUeHUH
buU3uKY, XUMUH, reorpadvy U MaTeMaTUKU.

CTpykTypa TIporpamMmbl I0 yuebHOMy mnpeametry "buonorus" orpakaer
CHUCTEMHO-YPOBHEBBIM M 9SBOJIIOLIMOHHBIN TIOAXO/AbI K H3yueHHI0 OHOIoruu.
Cor/iacHO UM, U3y4YarOTCsl CBOMCTBA M 3aKOHOMEDHOCTH, XapaKTepHbIe [I/Isl }KUBbIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allvU, SBOJIIOLIMU OPraHUUecKoro Mypa Ha 3emiie,
coxpaHeHHs1 OHMOJIOTMUeCKOro pa3HooOpa3usi TimaHeThl. Tak, B 10 Kmacce
M3y4aloTCsl OCHOBbI MOJIEKY/ISIPHOM U K/IeTOUHOW Onosiorvy, 3MOpHOIOTUM U
OuosloTM Pa3BUTHS, F€HETUKHU U CeJeKI[UH, OMOTeXHOJOTMH W CHHTeTUYECKOU
OMONOrKH, aKTya/lU3UPYIOTCS 3HAHHSA OO0yYarol[uxcsl 10 OOTaHHWKe, 300JI0THH,
aHaToMuy, (usnosoruu uesioBeka. B 11 Kjacce H3yuyarOTCs 3BOJIIOLMOHHOE
yueHue, OCHOBbI 9KOJIOTHUH U yueHUe 0 buocdepe.

YuebHbIA  TipeAMeT  «buHosiOTHs»  TIpYM3BaH  00eCTieuuTb  OCBOEHHE
o0yuaroluMucs OHM0IOTUUeCKHUX TeOpHi W 3aKOHOB, Wjlel, MPUHIUIIOB U TIPaBUJI,
JieXKallliX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-HAayYHOU KapTUHbI MUPA, 3HAHUH O
CTPOEHUM, MHOroobpasuu U OCOOEHHOCTSIX K/IeTKHU, OpraHu3Ma, MOMyJ/IsLuY,
O1oIIeHO3a, SKOCHUCTEMBI, O BBIJJAIOIUXCA HaYUHBIX JOCTWKEHUSIX, COBPEMEHHBIX
WCC/IeJOBAaHUSIX B OMOJIOTHH, TIPUK/IAJHBIX acrieKTax OMOoIoruuecKux 3HaHWM. st
pa3BUTHSI U TIOAJep>KaHUs HHTepeca OOydYaroImuxcsi K OMOIOTHMM Hapsiay Co
3HaUUTEebHBIM 00BEMOM TEOPETHUECKOTO MaTepHasa B COZepKaHWUU TPOrPaMMbI
1o OMOJIOrUM MpelyCMOTPEeHO 3HAKOMCTBO C MCTOPHEM CTaHOBJ/IEHUS] M Pa3BUTHS
TOM WIA WHON 00s1acTH OHOJIOTMM, BK/IAZIOM OTEUYEeCTBEHHBIX U 3apy0eKHbIX
YUEHBIX B pellieHre BaKHeUIINX OUO0OrMuecKrUx 1 KOJI0rMuecKux mpobsiem.



Llenb u3yuenus: yuebHOro mpegmera «bHo/orus» Ha yriy016HHOM ypOBHE —
oB/iaZieHe  OOyYarOIIMMMCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKLIMOHA/TBEHOU
OpraHM3allMi JKMBBIX CHCTEM PA3HOrO0 paHra W MpHobOpeTeHHe yMeHHH
WCTI0/Tb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUM HHTEpeca K orpe/ie/IEHHON 00/1acTH
1po)eCcCUOHAILHOM  [IeATe/TbHOCTH, CBSI3aHHOM C OHOJIOTHel, WIM K BBIOOpY
yueOHOTO 3aBe/ieHUs /151 TTPO/I0/DKeHHsT OHM0J/IOrMUecKoro 00pa3oBaHusl.

HocTwkeHWe 1leM  HW3ydeHUs YyueOHoro TipegmeTra «buosorus» Ha
yriy6/1EHHOM ypOBHe 00ecrieurBaeTCsi pellieHreM CeyHoIInX 3a/jau:

OCBOeHHe 00yYarIUMHUCA CUCTeMbI OMOIOTHUYEeCKUX 3HaHWM: 00 OCHOBHBIX
OMO/IOTUUECKUX TeOpUsiX, KOHLEMIUSIX, TUMOTe3ax, 3aKOHaX, 3aKOHOMEPHOCTSIX U
TIPaBH/IaX, COCTABJISIOINX COBPEMEHHYIO eCTeCTBEHHO-HAYUHYIO KapTHHY MHPa; O
CTPOEHWH, MHOroo0pa3u MW OCOOEHHOCTSX OHOJOrHYecKMX CHUCTeM (KJIeTKa,
OpraHu3wM, TOMyJIsIus, BU, OroreoiieHo3, brocdepa); 0 BbIJAOIUXCS OTKPBITHSIX
Y COBpeMeHHBIX UCC/IeIOBaHUSX B OM0/IOTHY;

O3HAaKOMJIEHHE OO0YyYaroIuxCcsi C MeToJaM{ TIO3HAHWS JKUBOW TIPUPO/IbI:
WCC/IeJOBAaTe/IbCKUMUA ~ METOJaMH  OHOJIOTHYeCKHMX HaykK (MOJIEKY/SIpHOM U
K/IeTOUHON OMOJIoTuH, >SMOPUONIOTHHM W OWOJIOTUH Pa3BUTHS, TE€HETUKH U
cejieKlIUM, OWOTEXHOJIOTUM W CHUHTeTHYeCKOW OHO0JIOTHH, TajleOHTOJIOTHH,
9KOJIOTMM);  MeTO/JIaMM  CaMOCTOSITeJIbHOTO  TpOBeZieHUs  OHMOIOrMuecKux
HCCiejoBaHMM B JjlabopaTopuri ¥ B Tipupofie (HaOmrozieHre, W3MepeHue,
9KCTIePUMEHT, MO/e/TMPOBaHMe);

oB/iaZieHe  OOyUarOLUMUCS  YMEHHUSIMHU: CaMOCTOSATeNbHO  HAaXOJAUTh,
aHa/IM3UPOBaTh W HCITO/Ib30BAaTh OMOIOTMUECKYI0 HH(OPMAIUIO; IT0b30BaThCS
OMOIOTUUECKON TEepPMUHOJIOTHE W CUMBOJIMKOM; yCTaHAB/IMBaThb CBSI3b MEXXIY
pa3BUTHEM OWOMOTMM U  COL[MAJbHO-9KOHOMHUYECKUMH W 3KOJIOTHYeCKUMHU
npobsieMaMyl  uesioBeUeCTBa; OLleHWBaTh TIOC/I€CTBUSI CBOeH [eATe/bHOCTH II0
OTHOIIIEHWIO K OKpY’KaroIlled TpUpOAHON cpefie, cOOCTBEHHOMY 370POBBIO M
3[OPOBBI0  OKDPY’)KAIOIIUX  JIFOJeH; O00OCHOBBIBAaTb W  COOJIIO/IaTh  MepHI
npodHIaKTUKYA UHQEKI[MOHHbIX 3a0o/ieBaHu, TTpaBWIa TOBeJeHUsI B TIPUpOjie U
obecrieuenusi 6e30mMacHOCTH COOCTBEHHOM >KH3HE/IeATEeTbHOCTH B UPe3BbIYAHBIX
CUTyal[UsIX TPUPOAHOTO W  TEXHOTeHHOrO0 XapakTepa; XapaKTepU30BaTh
COBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOIOTHM;

pa3BUTHE y 00yUaroluXCs WHTEe/JIEKTya/lbHbIX ¥ TBOPUECKUX CIIOCOOHOCTeMH
B TIpOl[ecCe 3HAKOMCTBA C BbIJAMOIIMMHUCA OTKPBITUSIMM U COBPEMEHHBIMU
WCCNeIOBaHUSIMU B OHOJIOTUM, pelllaeMbIMU €l TMpobsieMaMu, MeTO/I00THel
O10JIOrUecKoro HCCITeJOBaHMS, TIpOBe/IeHHSI 9KCTIepUMEeHTaTbHbIX
WCC/IeJOBaHUM, pellieHus1 OMO/IOTHUUeCKUX 3a/lay, MOZe/TMPOBaHUsl OMOIOTMUeCKUX
00BEKTOB U TIPOLIECCOB;



BOCIMTaHWe y 00yuaroIuxcsi LIeHHOCTHOTO OTHOLIEeHHUsI K >KUBOM TPUpO/ie B
1|eJIOM U K OT[eJIbHbIM eé 00beKTaM U siBleHUsIM; (hOpMUPOBaHUe 3K0JI0THYeCKOH,
reHeTUYeCKO TpaMOTHOCTH, OOIlell Ky/JbTypbl TIOBe/leHHsI B TIPUPO/E;
VHTerpaly eCTeCTBeHHO-HayUHbIX 3HAHU;

npuobpereHre  00yuarOIMMHCS ~ KOMIIETEHTHOCTM B pal[MOHAJbHOM
MIPUPO/IOTI0/Ib30BaHUK  (COO/IOleHre TIpaBU/ TIOBe/IeHUs B TIPUPO/Je, OXPaHbl
BUJIOB, 9KOCUCTeM, 6uocdephl), COXpaHeHMH COOCTBEHHOTO 3/0POBbSI U 3/I0POBbsI
OKpy’XKarolux Jirogeid (cobmopeHuss wmep npoduaakTUKU  3aboJieBaHMUM,
obecrieueHrie 06e30MaCHOCTH >KU3HEJESITeTbHOCTU B Upe3BbIUAMHBIX CUTYaLUsX
NIPDUPOJHOTO U TEXHOTeHHOrO XapakTepa) Ha OCHOBe  MCIO/b30BaHUS
OrosiornuecKrx 3HaHUM ¥ yMeHUM B TTIOBCe/IHeBHOM >KU3HU;

Co3/laHMe  YCAOBWMW  [JyIS  OCO3HAHHOTO  BbibOpa  OOyYarOIUMUCS
VH/IUBH/1ya/IbHOU obpa3oBarebHOM TpPaeKTOPUH, CTI0COOCTBYOIEH
nocseiyroliemMy npogecCUOHaIbHOMY CaMOONpeJeNeHN0, B COOTBETCTBUM C
VHAUBU/1yaJIbHBIMU UHTE€PeCaMU Y TTOTPeOHOCTSIMU perroHa.

OOb11iee yKCI0 YacOB, OTBEe/IEHHBIX Ha M3yueHWe OMOIOrUU Ha yryOseHHOM
ypoBHe cpeziHero obiiero obpa3soBanusi, coctapnsier 201 yaca: B 10 kmacce — 102
yaca (3 uaca B Hezient0), B 11 knacce — 99 vaca (3 yaca B Hejie/ito).

OTtb6op opraHu3alMOHHBIX (OPM, METOJOB U CpeACTB oOyueHusi OMOJIOTHUU
OCYILIeCTB/ISIETCSI C YUETOM Creld(UKU ero Cojep>kaHusi U HarpaBJeHHOCTU Ha
Npo/ioJbKeHre  OMojorvueckoro o0pa3oBaHMs B OpPraHM3aLUsiX  CpeHero
npogeCCHOHATBLHOTO U BbICIIEr0 00pa30BaHUsl.

OO6s13aTe/IbHBIM YC/I0BUEM TPU 00yueHur 6UOOrUu Ha yriay0/éHHOM YpOBHe
SIBJISIETCSL TIpPOBeZieHre J1abopaTOpHBIX W TMpakThueckux pabor. Takke yuactue
00yuarolyXCs B BBINOJIHEHUU TIPOEKTHBIX M yueOHO-HMCCIejoBaTebCKUX pabor,
TeMaTUKa KOTOPBbIX OIpefe/sieTcsli yuyuTe/leM Ha OCHOBE  MMERLIMXCS
MaTepuaabHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COAEPXAHUE OBYUEHUA

10 KJIACC

Copgep)kaHve TpOrpamMMbl, BbIJIeJIEHHOE KYpCUBOM, He BXOAUT B TPOBEPKY
rocyJilapcTBeHHOUW utoroBoi arrecratiyu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpemeHHast OMOJIOTHST — KOMITZIeKCHasi Hayka. KpaTkasi UCTOpHUSI pa3BUTHS
Ouosoruu.  Buosormyecke  Hayku M U3ydyaemMble MMM TIpO0OJIeMBI.
@yHaMeHTa/IbHble, TPUK/IaJHble U TIOWCKOBble HayuyHble WCC/IeJ0BaHUs B
OroIoTHH.

3HaueHune Guosoruu B (HOPMUPOBAHUUA COBPEMEHHOW eCTeCTBEeHHO-HAayUHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHbIe C Ouosiorveii. 3HaueHWe OUONOTUU B
MPaKTUYeCKOM JIesTeJIbHOCTH 4ejioBeKa: MeJulMHe, CelbCKOM XO35KCTBe,
TIPOMBILIJIEHHOCTH, OXPaHe NPUPO/bI.

JeMoHCcTpanuu

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

Tabmuiel 1 cxembl: «CBsI3b OMOMOTMM C APYTMMH HayKaMu», «CHcTeMa
OMOIOrHUeCKHX HAYK».

Tema 2. JKuBble CUCTeMbI M UX U3yUYeHHE

JKuBble cucTeMbl Kak TipegMeT H3ydyeHuss Owionoru. CBOHCTBA JKUBBIX
CUCTeM: €eJWHCTBO XWMHYECKOrO0 COCTaBa, [UCKPETHOCTb U 1[e/IOCTHOCT,
C/IO)KHOCTb M YIOPSIAOUYEHHOCTb CTPYKTYPbI, OTKDPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOM3Be/ieHre, Pa3/ipaKUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alldd >KUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, K/I€TOUHBIH,
TKaHEeBbIM, OpraHu3MeHHbIU, MOMYJ/IILIMOHHO-BU/I0BOM, 5KOCHCTEeMHbIM
(6buoreoiieHoTHUECKMIT), OuocdepHbiit. IIporiecchl, MPOUCXOAAIHE B >KUBBIX
cuctemax. OCHOBHble TpU3HaKW >KMBOro. JKu3Hb Kak (popma CylecTBOBaHHUS
Matepud. Hayku, usyuaroliyie >KUBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHU3aluM.

N3yueHue >KUBbIX cucTeM. MeTozpl Ouonoruueckoii Hayku. HabmrozneHue,
V3MepeHue, SKCIIeEPUMEHT, CUCTeMaTr3alus, MetaaHanus. [IoHdaTre o 3aBUCMMOM U
He3aBUCUMOU riepeMeHHOW. [lnaHnpoBanue »5skKcrnepumenTta. [locTaHOBKa U
ripoBepka rurote3. HyneBas rumore3a. IToHsTHe BBIOOPKH U €€ OCTOBEPHOCTD.
Pa36poc B Ouosoruuyeckux JgaHHbIX. OIlleHKAa [JOCTOBEPHOCTH TIOMYUeHHBIX
pe3ynbTaToB. [IpMuMHBI MCKa)KeHUs pe3ysbTaTOB SKcrepuMeHTa. [loHsiTme
CTaTUCTAYECKOTO TeCTa.

JeMoHcTpanuun



Tabmurel ¥ cxembl: «OCHOBHBIE TIpU3HAKWA J>XU3HU», «buHoornyeckue
cuctembl», «CBOMCTBa >XMBOM MaTepun», «YPOBHU OpraHu3alMyd >KUBOU
npupojel», «CTpoeHWe >XMBOTHOU KIeTKW», «TKaHW >XMBOTHBIX», «CHCTeMBbI
OpraHoOB 4YeJIOBeUeCKOro opraHu3Mmar», «buoreouenos», «buocdepa», «MeToabl
H3y4eHUsl )KMBOW MPUPO/IbI».

OO6opymoBanue:  jabopaTopHoe  o0OOpyZoBaHWE /i1 IIPOBE/IEHUS
HabJ/1r0/1eHuH, U3MepeHnH, SKCTIepUMeHTOB.

IlpakTnueckas pabora «VIcrosb30BaHWe pa3/IMYHbIX METOJOB IIpPU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust KiieTKku

Knetka — CTpyKTypHO-(YHKLIMOHA/IbHasi eJWHULIA >KUBOro. Vcropus
OTKpBbITUs KneTKU. PaboThl P. I'yka, A. JleBenryka. Knetounasi Teopus (T. LlIBaHH,
M. Ilneupnen, P. BupxoB). OCHOBHbIe TOJIO)KEHHWS COBPEMEHHOW KJIETOYHOU
TeOPUH.

MeTtoabl  MOJIEKY/ISIDHOM W KJIeTOYHOM  OWO/IoTMH:  MUKPOCKOIIHS,
xpoMarorpagus, 37eKTpo(ope3, MeTO[, MeYeHbIX aTOMOB, AW(QepeHLMaTbHOE
LeHTpudyrupoBaHue, Ky/JbTUBHDOBaHUE KJIeTOK. M3yueHue (HPUKCUPOBAHHBIX
K1emoK. DneKTpoHHasi MUKpockonusi. KoHgokanbHas mukpockonusi. BumanbHoe
(npudkcu3HeHHoOe) u3yueHue KAemokx.

JeMoHcTpanuun

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

Tabnuipl U cxembl: «CBeTOBOM MUKPOCKOI», «DIeKTPOHHbIA MUKPOCKOT»,
«/cTopust pa3BUTHSL METOZ,0B MUKPOCKOTTHW».

Ob6opyaoBaHue: CBeTOBOM MMKDPOCKOI, MHUKPOTIperapaThbl pPaCcTUTe/bHBIX,
JKUBOTHBIX U OaKTeprabHbIX K/IEeTOK.

IIpakTHueckasas pabdora «l3yueHre MeTO/I0B KJIETOUHOW OuOMOrUM
(xpomaTtorpadusi, snekTpodope3, auddepeHLIMaNbHOE LIEHTPUPYTUPOBAaHUE,
[TLIP)».

Tema 4. Xummnueckas opraHnv3anus KJ1eTKH

XVWMHUUECKUM COCTaB KJIETKA. Makpo-, MUKPO- W YJIbTPaMUKDPO3JIEMEHTHI.
Bojga 4 eé ponb Kak pacTBOpUTess, peareHTa, y4yacThe B CTPYKTYpHUpPOBaHWUU
KJIETKH, TeTUIopery/isiiui. MuHepanbHbIe BellleCTBa K/IeTKU, UX OHosorudeckas
poJib. POJIb KATUOHOB M AHMOHOB B KIIETKE.

Opranuueckve BeljecTBa KJIeTKU. buosiornueckre mnosiiMepsl. benku.
AMUWHOKHCIOTHBIN cocTaB 6enkoB. CTPYKTyphl OeIKOBOM MosieKysbl. [lepBuuHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopWuHasi, TpeTUuHasi, YeTBepTHUHas
cTpyKTyphl. [JleHatypanms. CpoiictBa 0OenkoB. Knaccubukanmss — 6enkos.
Buonornueckue ¢yHKIuM 6enKoB. [IpUoHbL.



YrneBobl. MoHOCaxXapuzibl, Aucaxapy/bl, OJIMTOCaXapy/bl U MOJMCaXxapy/ibl.
OO6uuit  mmaH cTpoeHuss W (GU3MKO-XUMUUYECKHWe CBOWCTBA  yT/IeBOJIOB.
buonoruyeckve GyHKLMU yI/I€BO/OB.

Jluruppl. T'uapodunsHO-THAPOGOOHBIe cBolicTBa. Knaccubukalys TUMUI0B.
Tpurnuuepuabl, gocdoaunuisl, BOCKUA, CTepoubl. buonornueckve QyHKIUU
munuzoB. OOIMe CBOMCTBA OMOJIOTHUECKUX MeMOpaH — TeKy4ueCThb, CTIOCOOHOCTh K
CcamM03aMbIKaHHUI0, MMOTYTIPOHULIAEMOCTb.

Hyxkennosble kuciotsl. [JTHK u PHK. CrTpoeHue HYK/JIeMHOBBIX KHUCJIOT.
Hyxkneotupl. [lpuHuun komruieMeHTapHOCTU. [lpaBuso Yapradda. Crtpykrypa
IOHK — pBoiiHas crivpanbk. MecToHaxoxKgeHrne u 6uonorudeckue dyskomm JTHK.
Bugsl PHK. ®ynkiuu PHK B kieTke.

Ctpoenue monekysbl AT®. Makpospruueckve cBsi3u B MmosieKyjie ATO.
buonoruyeckue dynkuyuu AT®. BoccTaHOB/IeHHbIE TEPEHOCUUKH, UX QYHKLIUU B
Kinetke. /[[pyeue Hykneosuompugpocpambl (HTP). CekBeHupoBaHue J[IHK.
MemoobI 2eHOMUKU, MPAHCKpUNMOMUKU, NPOMeOMUKLU.

CrpykTypHasi 6uonorusi: 6uoxumuueckie v 6rodusryeckre MCC/ie0BaHUS
cocTaBa U TIPOCTPAHCTBEHHOW CTPYKTypbl Ouwomosiekyn. ModenupogaHue
cmpykmypbl U pyHKYuli 6uomonekyn u ux komniaekcos. KomnbromepHblili 0u3atiH u
opeaHuuecKuli cuHme3 6UOMO/EKYN U UX HENPUPOOHBIX AHA/N0208.

JeMoHcTpanuun

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

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

Tabnuipel U cxembl: «lleproanueckasi Tabsvila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHre MOneKyJbl BOJbl», «BeljecTBa B cocTaBe OpraHuM3MoB», «CTpoeHuUe
MoJieKysbl Oenika», «CTpyKTypbl OenkoBoWl MoOsieky/ibl», «CTpoeHWe MOJeKyJ/
yrieBozsioB», «CTpoeHHWe MOJEKy/a JIMNUAoB», «HyKnenHoBble KHUC/IOTBI»,
«CtpoeHue MoneKkyJsibl ATD».

OO6opymoBaHue: XUMHUYeCKast IIocyia ¥ 000py/10BaHue.

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

JlaboparopHasst  pabora  «lcciemoBaHue — HYK/I€MHOBBIX  KHCJIOT,
BbIZIEJIEHHBIX U3 K/IE€TOK Pa3/IMUHbIX OPraHKU3MOBY.

Tema 5. CTpoeHue 1 PyHKIUH K/I€TKH

Tumel K/IeTOK: >yKapuoThueckasgs W IIpokapuoTuyeckas. CTpPyKTypHO-
byHKIMOHaTbHBIe 00pa30BaHUS K/IETKHU.



CrpoeHue IPOKapUOTHUeCKOW K/IeTKU. KneTouHast cTeHKa OakTepuii U apxei.
Oco0eHHOCTH CTpOeHUusi TeTepoTpo(HON U aBTOTPOPHON TPOKAPHUOTUUYECKUX
KJIeTOK. MecTo 1 poJib NMPOKaproT B OMOLIeHO3aX.

Crtpoenue 17} (P yHKLIMOHHMPOBaHWe 3YKapUOTHUYECKON KJIETKH.
[Tna3matuueckass MemOpaHa (ra3manemma). CTpyKTypa Tula3MaTUUYeCKOU
MeMOpaHbl. TpaHCTIOPT BelleCTB yepe3 Tla3MaTUUeCKyr0 MeMOpaHy: MacCUBHbIN
(muddysus, obneruéHHas AUQQy3usi), aKTUBHBIM (TIEPBUYHBIA M BTOPUYHBIN
aKTUBHBIM TpaHcriopT). [lomynpoHuiiaemMocTs MeMOpaHbl. Pabora HaTpuii-
Ka/IMeBOro Hacoca. JHJOLIUTO3: MUHOLUTO3, (aroiuTo3. JK3ouuTo3. KietouHas
cteHka. CTpyKTypa ¥ (yHKLIMU K/IeTOUHOU CTeHKW pacTeHul, rpuboB.

Huroriasma. Llutosone. LluTtockesnet. [IBukeHue uronsiasmMbl. OpraHou/bl
kaeTk. OpHOMeMOpaHHBbIe OpraHOW/bl K/IETKU: JH/AOIUIa3MaTUuUecKasi CeThb
(3I1C), anmapatr I'osbiKu, TM30COMBI, UX CTpOeHHe W (yHKUMU. B3anmocBsi3b
0/lHOMeMOpaHHBIX OpPraHOWAOB KieTku. CTpoeHHe TpaHyJISIPHOTO pPeTHKYy/IyMa.
Mexanusm HanpaeneHus 6enxkoe e JDIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — 9HZOIIa3MaTHUeCKUi
petukyayMm. CekperopHasi pyHKiusa armapara ['onbmku. Modugukayus benkos 8
annapame I'onbOdcu. Copmuposka 6enkoe & annapame I'onbO0dxcu. TpaHCTOpT
BeLL[eCTB B KjleTKe. Bakyosn pacTuTenbHbIX K1eTOK. KneTouHslii cok. Typrop.

[TosiyaBTOHOMHBIE ~ OpPraHOWJbl  KJI€TKW:  MWUTOXOHJPWUM,  IUIaCTUJBI.
IpoucxodcdeHue mumoxoHopuli u naacmud. Cumbuoeeres (K.C. MepedckoscKull,
JI. Mapeyauc). CtpoeHre W (YHKIMM MUTOXOHJIpMM M T1acTyjl. [lepBuuHbIe,
BTODUUYHbIE U  CJOXKHbIE  TUIACTHAbLI  (DOTOCHMHTE3UPYIOIUX  3YKapHOT.
X10pOmUIaCThl, XPOMOILIACTBI, IEMKOIIACThI BBICIIIMX PACTEeHUM.

HemembpaHHbie opraHouzibl KineTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOHX/I0B KJIETKMU. Pr6ocombl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTbl. AKMUHOBble MUKpoguaamMeHmbl. MplllleuHble  KJIEeTKH.
AKMUHOBble KOMNOHEHMbl HeMblUWeUHbIX K1emok. Mukpotrpybouku. KneTtouHsbiii
1eHTp. CTpoeHrWe W [JBWKEHHe JKIYTUKOB U pecHUUYeK. MUKpOTpyOouku
yuToriasmel. LleHTpuons. beaku, accoyuupoeaHHble ¢ MUKpouiameHmamu u
MuKkpompyboukamu. MomopHble 6eKu.

SAnpo. Obosouka sifipa, XxpOMaTUH, KapyoIuia3Ma, SIAPBIIIKH, UX CTPOEHUe U
bysHkiun. AaepHblii 6e/lKOBBIM MaTpUKC. [IpocTpaHCTBEHHOEe pacriojioyKeHHe
XpOMOCOM B MHTep(asHOM sifipe. JYyXpOMAmMuH U 2emepoxpomamuH. benku
XpOMaThHa — THUCTOHBI. /J[uHamuka sidepHoli 060/n0uku 8 mumo3se. SOepHblli
mpadcnopm.

Krnetounsle BktoueHrs. CpaBHUTEeIbHAs XapAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTETBbHOU, JKUBOTHOM, TPUOHOI).

JleMoHCcTpanuun



[Toptpetsi: K.C. MepexxkoBckui, JI. Mapry/nuc.

Tabmuipl 1 cxembl: «CTpoeHHe 3yKapHOTHUECKOW KieTKW», «CTpoeHHe
JKUBOTHOM  K/eTKW», «CTpoeHHWe  paCTUTe/NbHOM  KieTKu», «CTpoeHue
MUTOXOHAPUN», «Aapo», « CTpoeHre NpoOKapuoOTUYEeCKOU KIIeTKI».

Ob6opyaoBaHue: CBeTOBOM MMKDPOCKOT, MHUKPOTIperapaTthl pPacTUTe/bHBIX,
JKUBOTHBIX K/IETOK, MUKDOTIperiapaThl OakTepraibHbIX K/I€TOK.

JlaboparopHasi pabora «lI3yueHuMe CTpPOeHUs] KJIETOK pa3/InYHbIX
OpraHH3MOB».

IIpakTHueckas pabora «lI3yueHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHass pabora «VIcciefoBaHve Tia3Mo/M3a U Jelyla3Mo/ii3a B
PaCTUTE/IbHBIX KIeTKax».

IlpakTHuyeckasa pabora «/3yueHWe  [BWKEHHS  LMTOIUIa3Mbl B
PacTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH Bell[eCTB M NpeBpaIlleHHe YHEPTUM B KJ/IeTKe

ACCUMUTIALIASA U TUCCUMWIALIASL — IBé CTOPOHBI MeTabom3Ma. Turibl o6MeHa
BeIlleCTB: aBTOTPO(MHBIM U TreTepoTpPOdHBIA. YuacThe KHUCI0pPoJa B OOMEHHBIX
mpoijeccax. JHepreTudeckoe obecrieyeHre KeTKW: TipeBpaijeHne AT® B
oOMeHHBIX TIpoljeccaXx. @PepMeHTAaTUBHBIM XapakTep peaklyid K/IeTOUHOTO
MeTabos3ma. PepmMeHThbI, WX CTPOeHMe, CBOWCTBA W MeXaHU3M JIeMCTBUS.
Kodepmentbl. OTivumsi (pepMeHTOB OT HEOpPraHWYeCKMX KaTanau3aTopoB. benku-
aKTHUBATOpPbl W OeMKU-UHTUOMTOPBL. 3aBHUCHUMOCTb CKOPOCTH (hepMeHTaTUBHBIX
peakLyi OT pa3/InuHbIX (DAKTOPOB.

[TepBUUHBI CUHTE3 OpraHAYeCKUX BelllecTB B KieTke. DOTOCHHTe3.
AHOKcCu2eHHbIll U OKCu2eHHbIll ¢pomocuHme3 y 6akmeputi. Ceemocobuparowjue
nuemMeHmbl U NUu2MeHmMbl peakyuoHHO20 YeHmpa. PoJib XJI0pOIJIacTOB B TpoLiecce
doTtocuHTe3a. CBeToBasi U TeMHOBas1 (ha3bl. @omoodbixaHue, Cs.,, Cs.. u CAM-munbl
¢omocurme3sa. IIpoayKTUBHOCThL (POoTOCHMHTe3a. BiusiHWe pa3/nuHbIX (DAaKTOPOB
Ha CKOpOCTb (hoTOoCHHTe3a. 3HaueHue (POTOCUHTe3a.

XeMOCHHTe3. Pa3Hoobpa3ue OpPraHu3MOB-XeMOCHHTETUKOB:
HUTPUGHUIMPYIOIIMEe OaKTepuH, >kene300aKTepuH, cepobakTepuu, BOAOPOHBIE
OakTepuu. 3HauUeHHe XeMOCUHTe3a.

AHa’pobHble opraHu3Mbl. Buabl OpokeHus. IIpofgyKTel OpOXKeHHsS W HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’poOHble MUKDOOPTraHW3Mbl KaK OOBEKThI
OMOTeXHOJIOTUY 1 BO30yaAuTe/r OoJ1e3HeM.

A3pobHbIe OpraHu3MBl. Jrarnsl SHepreTUYeCcKoro oOMmeHa.
[ToaroroBuTe/MbHBIN JTar. ['IMK0/IN3 — 6eCKUC/IOPO/[HOE pacIlieryieHre T/TFOKO3bI.

buonoruyeckoe OKucC/ieHHe, WK KJI€TOUHOe [ibixaHue. Pojib MUTOXOHJPUM B
npoijeccax OMoI0ruUecKoro okucieHus. Liukmmueckre peakiuu. OKUCIUTE/IBHOE
dbochopunpoBanue. JHepausi MemMOpaHHo2o epadueHma npomoHos. CuHme3



AT®: paboma npomoHHol AT®d-cunmasbl. IlpeumyiijecTBa a3pobHOTO MyTH
oOMeHa BellleCTB riepe/i aHa3pOOHBIM. D(PhEKTUBHOCTb SHEPTeTUUeCKOro 0OMeHa.

JeMoHCcTpanuun

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

Tabmuibl 1 cxeMbl: «POTOCHHTE3», « IHEPTeTUUECKUM 00MeH», «brocuHTe3
benka», «CTpoeHue pepMeHTa», « XeMOCHUHTE3».

Ob6opyioBaHMe: CBeTOBOM MHKPOCKOM, 00OpyZOBaHUe [/isi TIPUTOTOBJIEHUS
TOCTOSAHHBIX U BpEMEeHHBbIX MUKPOIIperiaparos.

JlaboparopHast paGora «lV3yueHHWe  KaTaJMTUUYECKOM  aKTHBHOCTH
(epmMeHTOB (Ha MpUMepe amuIasbl UK KaTasaasbl)».

JlaGopaTopHast pabora «lV3yueHne ¢epMEHTAaTUBHOTO pacIieTIeHUs
IepoKCr/a BOAOPO/a B paCTUTE/IbHBIX U )KUBOTHBIX K/IeTKax».

JlaGopaTopHass pabora «CpaBHeHue TipollecCOB  (oTocHMHTe3a U
XeMOCHHTe3a».

JIaGoparopHas pabora «CpaBHeHUe TIPOLieCCOB OPOXKeHUs U IbIXaHUsI».

Tema 7. HacneapcTBeHHass HH(opMalius U pea/iu3anus eé B KjieTKe

Peakiuu matpuuHoro cuHresa. [IpUHIMII KOMILJIEMEHTapHOCTU B peakLusax
MaTpUUYHOI0 CUHTe3a. Peanu3zanys HacneAcTBeHHOW WHGopMaluu. ['eHeTHUeCKui
KOJ, ero cBoucrBa. TpaHckpurims — marpuuHbld cuHTe3 PHK. [IpuHummner
TPaHCKPUIILIMU: KOMILUIEMEHTApPHOCTb, AHTUIApa/ule/IbHOCTb, aCUMMETPUYHOCTb.
Cospeganue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekoodupyrowue PHK.

TpaHcnsims v eé atanbl. Yuactue TpaHcnopTHbeix PHK B GuocuHTese Gesika.
YcnoBuss 6uocuHTre3a Oenka. KoaupoBaHue amMHHOKUCIOT. Posb pubocom B
buocuHTe3e Oenka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHu3salys reHoma y
IPOKapUOT U 3YKapuoT. Perynsius akTUBHOCTM T€HOB Yy NPOKapuoT. I'mnoresa
ortepoHa (®. Kako0, K. MaHo). Moseky/sipHble MeXaHu3mbl 3KCNpeccuu 2eHO8 y
3ykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Perysnsiys oOMeHHbIX
TIpOLeCCOoB B KieTke. KieTouHsi romeocras.

Bupychl — HeK/leTOuHble (POPMbI XKU3HU U 0buraTHble nmapasuThbl. CTpoeHue
TIPOCTBLIX U CJI0XKHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. Ku3HeHHbIl YUK
IOHK-codepocawjux 8upycos, PHK-codepixcawjux 8upycos, b6axkmepuogazos.
ObpamHas mpaHcKpunyusi, pegepmasa, uHmez2pasd.

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

BuouHngopmamuka: uHmezpayus u aHanu3 boabwiux maccugos («bigdata»)
CMpYKmypHbIX buoso2uueckux 0aHHblx. HaHomexHonoz2uu 8 buono2uu u meouyuHe.
[Ipoepammupyembie pyHkYyuu b6eaxkos. Cnocobbl docmasKu ekapcms.



JdeMoHCcTpanuu

[Toptpetsl: H. K. Kosnb1ioB, [. Y. IBaHOBCKUH.

Tabmuibl 1 cxeMbl: «buocuHTe3 Oeska», «['eHeTMUecKuil Koa», «BUPYChI»,
«bakTepuodarm».

IIpakTHueckas pabora «Co3zaHre MOZie/Td BUPYCay.

Tema 8. JKusHeHHBIN IUKJ/I K/I€TKH

K/eTouHbI 1[MKJ, €ro Tmepuofbl W perysauus. MHrepdaza U  MUTOS3.
OcobeHHOCTH TIPOIECCOB, MpoTeKarolux B WHTepdase. IToAroToBKa KIETKH K
pgenenvto.  [lpecrHTeTMyeckndi  (MTOCTMUTOTHYECKWM),  CUHTETUYECKUU U
TOCTCUHTeTUUeCKHH (MTpeMUTOTHYeCKUI) TTepuo/ibl HHTepdasbl.

Matpuunbiii cunTtes [THK — perivkaums. Ilpunimnser pervvkauuu JHK:
KOMIIJIEMEHTAPHOCThb,  TOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIMAPa/I/Ie/IbHOCTb.
Mexanusm pervikaiuu JHK. Xpomocomsl. CtpoeHue xpomocoM. Tejiomepsl U

TesioMepa3a. XPOMOCOMHBIM Habop K/IeTKM — KapuoTwrl. JIWTIougHBIA U
raryiouiHeld  Habopel  XpoMocoM. ['oMosioruuHble  XpoMocoMbl.  [losoBbIe
XPOMOCOMBL.

Henenvie kmetkm — wmuTo3. CTagud MHUTO3a W NPOUCXOASALIME B HUX

ripouieccel. Tunbl MuTO3a. KapvokvHes U LUTOKMHe3. buonornyeckoe 3HaueHue
MUTO3a.

Perynsiuusi MUTOTHUYECKOro LMK/a KiaeTkKu. [IporpamMmmupyemasi KjieTouHas
rubesb — aroriTo3s.

KseTouHoe sipo, XpOMOCOMBbI, (yHKLUMOHaAbHasi TeHOMUKa. MexaHu3mbl
npoaucpepayuu, ougppepeHyuposku, cmaperusi u 2ubeau kiaemok. «Llugpoeas
K/1emka» — buouHgopmamuyueckue mooenu PyHKYUOHUPOBAHUSI KAeMKLU.

JdeMoHCcTpanuu

Tabuipl 1 cxembl: «KW3HEHHBIM LUK K/I€TKW», «MuT03», «CTpoeHue
XpomocoM», «Permukanusa [JHK».

ObopyaoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIperapaThl: «MHUTO3 B K/IeTKax
KOpellKa JIyKa».

JlaboparopHast  pabora  «/3yueHHWe  XpOMOCOM Ha  TOTOBBIX
MUKpOIIperaparax».

JIab6opaTopHasi pabora «Hab/o/jeHre MUTO3a B K/IeTKax KOHUMKA KOpeIlKa
NyKa (Ha TOTOBBIX MUKDOIIperaparax)».

Tema 9. CTpoenue u (yHKI[UM OPraHU3MOB

buonoruueckoe pasHoobpa3ue OpraHu3MOB. OJIHOK/IeTOUHBIe,
KOJIOHUAJ/IbHbIe, MHOTOKJIETOUHbIE OPTraHU3MBl.

Oco0eHHOCTH  CTpOEHUST U JKU3HE[esATeTbHOCTH  OFHOK/IEeTOUHBIX
opraHu3moB. bakTepuu, apxeM, OAHOK/IeTOUYHble TpPHUOBI, OJHOK/IETOYHbIE
BOJIOPOC/IH, APYrHe NPOTUCThI. KOJIOHHWAa/IbHBIE OPraHU3MBbI.



B3avMOCBSI3b uUacTed MHOTOK/IETOYHOTO OpraHvd3Ma. TKaHW, OpraHel U
cricTeMbl opraHoB. OpraHusm Kak efuHoe 1jesioe. ['omeocTas.

Tkanu pacreHuil. Turnbl pacTUTENbHBIX TKaHel: o0Opa3oBaTesbHasl,
TIOKPOBHasl, TPOBOJSIIAs, OCHOBHasi, MexaHWyeckas. OcOOeHHOCTH CTpOeHwus,
(GyHKLUWN U pacrio/ioKeHUs: TKaHel B OpraHax pacTeHUH.

TKaHM >KUBOTHBIX M 4ejloBeKa. TWIbl )KUBOTHBIX TKaHEM: SMUTeIrabHas,
COoeMHUTe/IbHAsi, MblllleyHasi, HepBHas. Ocob6eHHOCTH CTpoeHUs, (PYHKUUN WU
pacroJsio’KeHUs TKaHel B OpraHax >KMUBOTHBIX U YeJI0BeKa.

Opranel. BeretaTvBHBIE M TreHepaTHMBHbIe OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yesioBeka. DyHKIMKM OPraHoB M CMCTeM OPraHoB.

Ornopa Tena opraHu3moB. Kapkac pacreHuil. CkesieTbl OJHOK/IE€TOYHBIX U
MHOTOKJIETOUHBIX >XMBOTHBIX. HapyKHbli W BHyTpeHHUU ckeneT. CTpoeHWe M
THUIIbI COeIUHEHUS KOCTEH.

[BwKeHnne  opraHu3sMoOB. [IBW)KeHMe  OJHOK/JIETOUHBIX  OpPraHU3MOB:
amébouiHOe, KTYTUKOBOe, PeCHUYHoe. [IBryKeHHe MHOTOKJIeTOUHBIX paCTeHU:
TPONM3Mbl U HACTUU. [IBM)KeHHWe MHOTOK/IeTOUHBIX J>XUBOTHBIX MY Ue/IOBeKa:
MbIllIeyHast cucteMa. Peduiekc. CkesieTHbIe MBIIIIBI U UX paboTa.

[luranne opranusmoB. IloryomeHue BOABI, YIVIEKMCIOTO Tasa U
MHHepaJ/IbHbIX BelleCTB pacTeHussMU. lIuTaHve >KUBOTHBIX. BHYTpPUIIO/IOCTHOE U
BHYTPUKJ/IETOUHOe TIviljeBapeHUe. IIuTaHue IMO3BOHOYHBIX >XUBOTHBIX. OTZesbl
MUILL[eBAPUTE/IbHOTO TpakTa. IluieBapuTtenibHble >Kene3bl. [luijeBapuTesbHast
CUCTeMa 4yesioBeKa.

[pixanve opranu3moB. [IpixaHue pacteHuM. [IpixaHue )XUBOTHbIX. [duddy3us
rasoB yepes [10BePXHOCTb KjIeTKU. KokHOe ApixaHue. [IpixaTe/ibHas [I0BepPXHOCTb.
2KabepHoe u yiérouHoe jpixaHue. [IpixaHre TT0O3BOHOYHBIX KMBOTHBIX W Ue/lIOBeKa.
OBOJIIOLIMOHHOE  YCJIO)KHEHWe CTPOEHUsS] JIETKMX I103BOHOYHBIX >KMBOTHBIX.
HpixatenbHass cucTeMa uesioBeKa. MexaHW3M BeHTWISALMM JIETKUX Y MTUL U
MJIEKOTTUTAIOLUX. Perynsius gpixanus. JpixaTesibHble 00bEMBI.

TpaHCrOPT BeL[eCTB Y OpPraHW3MOB. TpaHCIOPTHbIE CUCTEMbI PaCTeHUU.
TpaHCIIOpPT BelecTB y JKMBOTHbIX. KpoOBeHOCHasg cuCTemMa U €€ OpraHsbl.
KpoBeHOCHass cucTeMa TI03BOHOYHBIX JKMBOTHBIX M uesioBeka. Cepaue,
KDOBEHOCHbIe COCyZbl U KpoBb. Kpyru KpoBooOpaileHusi. OBOJIFOL[MOHHBIE
YCJIO)KHEHUSI CTPOEHUSI KDOBEHOCHOM CHCTeMbI TIO3BOHOUHBIX >KUBOTHBIX. PaboTa
cepALia U eé perysisaLus.

BbijjeneHve y opraHu3moB. BeljjenreHde y pacTteHui. BebijeneHve y
JKUBOTHBIX. (CoKpaTuTe/ibHble Bakyo/au. OpraHbl BbljeseHus. PuabTpaLys,
cekpelist U obpaTHOe BcaChblBaHWe KaK MeXaHW3Mbl PabOThl OpPraHOB BbIZie/IeHUS.
CB$13b IMOJIOCTH TeJla C KPOBEHOCHOW U BbIJIeJIUTE/IbHOM cucTeMamu. BeizenieHve y



T03BOHOYHBIX >KUBOTHBIX U yesioBeka. [louku. CTpoeHue U (GyHKLIMOHHMPOBaHUE
HedpoHa. Obpa3oBaHre MOYM Y UesioBeKa.

3anura y OpraHvMsMoOB. 3alluTa y OJHOKJ/IeTOUHBIX OpraHu3sMoB. Criopbl
OakTrepuid U ILMCTHI TIPOCTEHIIMX. 3alUuTa y MHOTOK/IETOYHBIX paCTeHUM.
Kytukyna. CpeacTBa aCCUBHOM M XUMUYECKOUW 3a1uThl. PUTOHLIUABL.

3almmra y MHOTOK/IeTOYHBIX JKUBOTHBIX. IIOKpOBBI U WX IIPOM3BOJHBIE.
3aiuTa opraHu3Ma oT Oosie3Heil. MiIMMyHHasi cvcteMa uenoBeka. KieTouHblli U
T'yMOpaJ/IbHbIA UMMYHUTET. BpOXAEHHBI U TPUOOpPETEHHBIN crielubuUecKuii
MMMYHUTET. Teopusi KIOHa/IbHO-Ce/leKTUBHOrO nMmyHuTeTa (I1. Opmux, ®. M.
bepret, C. ToHeraBa). BocranurenbHble OTBeTbI OpraHu3MoB. Pojib BpOXKJEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00/1eBaHUM.

PasgpaxumMocTte ¥ peryjdaius y  OpraHusmoB. Pasgpakumocts y
OJIHOKJIETOUHBIX OpraHvM3MoB. Takcucbl. Pa3fgpaxuMoCcTb U peryssilus  y
pacTeHui. PoCTOBBIe BellleCTBa U MX 3HaUEHHUe.

HepBHasi cuctemMa W peduieKTOpHasi peryasiusi y >KMBOTHbIX. HepBHas
cucTemMa M eé oTZesbl. DBOMIOLMOHHOE YCI0KHEeHHWEe CTPOEeHHsI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/ibl TOJIOBHOTO MO3ra MO3BOHOUHBIX >XUBOTHBIX. Pediekc u
pedJiekTOopHas Ayra. be3yc/ioBHbIe U yC/I0BHbIE ped/IeKChl.

['ymopanbHas peryiaauusa U 3HZOKPUHHAsA CUCTeMa >KMBOTHBIX U Uesl0BeKa.
Kenesbl 3HJOKPUHHOW CHCTEMbI W MX TOPMOHBL. [leliCTBMe T'OPMOHOB.
B3auMOCBsi3b HEpPBHOW U SHAOKPUHHOW cucTteM. [‘umnortanamo-rurnodu3apHas
cucrema.

JleMoHCcTpanuu

IToptper: U. II. I1aBnoB.

Tabmurpl ¥ cxembl: «OAHOKIETOUHbIE BOAOPOCIHN», «MHOTOK/IEeTOUHbIE
Bojlopocn», «baktepum», «lIpocrenive», «OpraHbl I[BETKOBBIX pPaCTEHUWN»,
«CHCcTeMbl OpPraHOB TO3BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHue
HaceKOMbIX», «TKaHM pacTeHMil», «KopHeBbie cucTembl», «CTpoeHue cTebsi»,
«CTpoeHue JMCTOBOM IJIACTUHKW», «TKaHM >KUBOTHBIX», «CKejleT ueoBeKa»,
«ITvieBapuTenibHass  cucrtema», «KpoBeHOCHas cucrema», «/lpixaTesnbHas
cucreMa», «HepBHas cucTeMa», «Koxa», «MpbI111eyHast cucTeMa»,
«BblgenvrenibHasi CUCTEMa», «JHJAOKPUHHAas cucrteMa», «CTpoeHue MBI,
«AIMMyHUTET», «Ku111eyHOno/10CTHBIe Y, «Cxema  nMTaHus pacTeHUI»,
«KpOBeHOCHbIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbI»,
«CTpoeHue ruiaHapuu», «BHyTpeHHee CTpOoeHUe [0XKAeBOro uepss», «HepBHas
cucremMa pbib», «HepBHasi cucrema Jaryimikh», «HepBHas — cuctema
rnpecMblkaroIuxcsa»,  «HepBHags  cuctema  ntuly», «HepBHag — cucrema
MJIeKOTUTaroUX», «HepBHast crcTema yesioBeka», «Pediiekcy.



Ob6opyaoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIperapaThl OZHOK/IeTOUHBIX
OpraHM3MOB, MHKpOIIpernaparbl TKaHel, pPakKOBHMHBI MOJUIFOCKOB, KOJIJIEKLIUU
HAaCeKOMBIX, WIJIOKOXKUX, >XMBbIE 3K3eMIUISIPbl KOMHATHBIX pacTeHUid, repbapuu
pacTeHWW PpasHbIX OT[e/0B, BJaKHble TIpernaparbl >KUBOTHBIX, CKeJIeThbl
T03BOHOYHBIX, KOJIJIEKI[MM 0eCri03BOHOUHBIX JKMBOTHBIX, CKeJIeT YeJloBeKa,
obopy/ioBaHue /1/Is1 IeMOHCTPAL[MU TIOUBEHHOT0 Y BO3AYIITHOTO IMATAHUSI PACTeHUH,
paciijerieHyst Kpaxmasa 1 6e/KoB 1o/ ieiicTBUeM (epMeHTOB, 060py/joBaHUe ISl
JIeMOHCTPALIUU OMBITOB MO U3MEPEHUI0 >)KU3HEHHOW EMKOCTU JIETKUX, MeXaHu3Ma
[IbIXaTe/IbHBIX JBW)KEHHUM, MO/ FTOJIOBHOTO MO3Ta Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi padora «/3yueHre TKaHel pacTeHUI».

JIaboparopHasi padoTa «l/I3yueHue TKaHel YKUBOTHBIX».

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

Tema 10. Pa3MHO)XeHHe U pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKEHUs] OpraHu3MOB: Oecriosioe (BK/tOuasi BereTaTUBHOE) U
nosioBoe. Buabl  OGecriosioro  pa3sMHOXeHUs::  [OYKOBaHWe,  CIOPYJISLuS,
(parmeHTaLUsi, KTOHUPOBAaHUeE.

[TonoBoe pa3mMHOkeHue. [losoBble KneTkW, win rametel. Menos. Craguu
Meno3a. [ToBegeHne xpomocom B Mero3e. KpoccrHrosep. brosiornueckuid CMbIC/
Meli03a M TIOJIOBOrO Tiporjecca. MeloO3 M €ero MecTO B J>KHM3HEHHOM ILIUKJIe
OpraHU3MOB.

[IpensapopliiieBoe pasButue. I'ameTroreHes y )XUBOTHBIX. [1o/10BbIe Kesie3bl.
OO6pazoBaHue 1 pa3BUTHE TTOJIOBBIX K/IeTOK. CriepmaToreHe3 1 ooreHe3. CTpoeHHe
TOJIOBBIX KJ/IETOK.

OmuiofoTBOpeHre W SMOpHOHANbHOE Ppa3BUTHE JKUBOTHBIX. CriocoObl
OIUIOOTBOPEHUS: HAPY>KHOe, BHyTpeHHee. [TapTeHOoreHes.

WuavBUya/ibHOE pa3BUTHe OPraHM3MOB (OHTOreHe3). IMOpHOIOTUs — HayKa
0 pa3BUTUU OpraHu3moB. MopgozeHe3 — 00Ha u3 21aeHbix npobaem smbpuono2uUl.
KoHyenyuss mopgozeHos u modeau mopgoeeHe3a. Craguu >MOpuoreHesa
JKUBOTHbIX (Ha TipuMmepe Jfarymiku). JpoGnenue. Tumbl  gpoGreHus.
JemepmuHuposeaHHoe U HedepMUHUPOBAHHOe OpobaeHue. baacmyna, munbl
6aacmyn. OcobGeHHOCTH [poOseHus MJIEKOMMTAIOIIMX. 3apOo/blilieBble JTUCTKU
(racTpynsitusi). 3ak/iaJKa OpraHOB U TKaHeW W3 3apO/bllleBbIX JIMCTKOB. B3avMHoe
BAWSTHME 4YacTeld pa3BUBAIOILEroCs 3apojpliiia (3MOpHOHa/MbHAS WHAYKLIS).
3aKnaZka IUlaHa CTPOEHWS JKUBOTHOTO KakK pe3yJ/ibTaT HepapXhuyeCcKux
B3aMMO/IEMCTBUM TeHOB. BiusiHe Ha 3MOpHOHaNbHOE pa3BUTHE Pa3/TMUHBIX
(haKTOPOB OKPY’Karolller Cpe/ibl.

Poct u pa3Butve >XUBOTHBIX. [locTamOpuoHanbHbIN Tiepuof. IIpsMoe u
HemipsiMoe pa3BuTuhe. Pa3putve ¢ MeTtamMop(do3oM y 06eCri03BOHOUHBIX WU
T03BOHOUHBIX J>KMBOTHBIX. buo/iornyeckoe 3HaueHuWe TIPSIMOIO M HENPSIMOTO



pa3sBUTUS, UX paclipoCTpaHeHue B Iipupoze. TUmbl pocTa >XKMBOTHBIX. PakTOPbI
peryJisiiiy PoCTa XKUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHUOHATBLHOTO Pa3BUTHUS
y )KUBOTHBIX U uejioBeKa. [leprosbl oHTOreHe3a yenoBeka. CTapeHre U CMepTh Kak
OrosioruuecKye mpoLecchl.

Pa3mHO)KeHHe U pa3BuTHe pacTeHuil. ['ametodutr u crnopodut. Meiio3 B
JKU3HEHHOM 1MKie pacTeHuil. OO6pa3oBaHuMe CIIOp B Tpoijecce Meio3a.
['ametoreHes y pacteHuii. OMIOAOTBOPEHHE U  pasBUTHE PaCTUTEIbHbBIX
opranusMoB. [IBoliHOe OTIO/OTBOPeHHe Y IIBETKOBLIX pacTeHuil. Obpa3oBaHue U
pa3sBUTUE CeMEHHU.

MexaHW3Mbl peryyisiliuyd OHTOTeHe3a y PaCTeHUHN U KUBOTHBIX.

JleMoHCcTpanuu

IToptpetsl: C. I'. HaBamumH, X. IInemaH.

Tabmuibl 1 cxembl: «BerertaTuBHOe pa3MHOXKeHHe», «Turbl 6Gecrionoro
pa3sMHOXKeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXeHHe D3BIJIeHbI»,
«Pa3MHOXeHHe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIeTKU U crepmaTo3ouja», «OCHOBHbIE CTaJiIMM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuTHe», «Pa3BuThe wMalcKoro yka», «Pa3BuUThe capaHuu»,
«Pa3BuTHe JMATYLIKW», «/IBOMHOE OIVIOAOTBOPEHHE Y I1IBETKOBBIX paCTeHUN»,
«CTpoeHue CeMsiH OJJHOZO/IbHBIX U ABYAOJIbHBIX pacTeHUM», «KU3HEeHHbIU 1[UKII
MODPCKOU  KamyCTbl», «KW3HEHHBIM LWMKI MXxa», <«JKU3HEHHBIM LUK
MaropoTHUKA», «KU3HEHHBIN LIUKJI COCHBD».

O6opyaoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIIperiapaTrhl SIMIEKIeTOK U
CIiepMaTO30HM/I0B, MOZe/b «LIUK/T pa3BUTHS JISITYLLKAY.

JIaGopaTopHas pa6ora «l/3yueHure CTpOeHHs TIOJIOBBIX KI€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IIpakTuueckas pabora «BbisiB/ieHWe TIPU3HAKOB CXOACTBA 3apO/bIlieid
TO3BOHOYHBIX YKUBOTHBIX».

JlaGopaTropHas pabGora «CTpoeHHe OpraHOB pa3MHOKEHWSI BBICIIMX
pacTeHUu».

Tema 11. I'eHeTuka — HayKa 0 HaC/JIeACTBEHHOCTH M HM3MEHUMBOCTHU
OpPraHu3MoB

Wctopusi cTaHOB/IeHUST W Pa3BUTUs TeHETUKU KakK Hayku. Paboter T
Menpesns, I'. ne ®@pusa, T. Moprada. Pojib oTeyeCTBeHHBIX YUEHBIX B Pa3sBUTHUU
reHeTrkd. Pabotel H. K. Konbijora, H. 1. BaBunora, A. H. benosepckoro, I'. [I.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OcHOBHbIe TeHeTUYeCKUe IMOHATUS U CUMBOJIbL. 1'OMO/IOrMYHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, a/JlbTePHATUBHbIE TPU3HAKW, AOMWHAHTHBIA W DPeL|eCCHUBHBIU
TIpPU3HAK, TOMO3UT0Ta, TeTepOo3nroTa, YMCTas JIMHUs, THOPU/Ibl, TeHOTHTII, (PeHOTHII.



OCHOBHBbIe ~ MeTOJbl ~ TeHeTWKHU: TUOPUOIOTUUYECKUM,  LIUTOJIOTUUeCKHUH,
MOJIEKYJISIPHO-TeHeTUYeCKUH.

JeMoHCcTpanuun

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

Tabuibl U cxeMbl: «MeTobl TeHeTUKU», «CXeMbl CKpelUBaHUsI».

JlaGopaTtopHas pabora «/Ipo3odusa Kak OOBEKT TreHeTUYeCKUX

HCCeJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HAC/Ie/JCTBEHHOCTH
MoHorubpugHoe ckpeivBaHvde. IlepBbiii 3akoH MeHzenss — 3akoH

elnHOOOpa3usi TMOpUOB MepBoro rnokosyieHus. [IpaBuio foMuHKUpOBaHus. BTopoi
3aKOH MeHziens — 3aKOH pacliellyieHds Ipy3HakKoB. LIUTO/I0rMueckye OCHOBBI
MOHOTHMOPUIHOTO CKpellBaHus. ['UroTe3a uucToThl ramer.

AHanusupyroniee ckpelyiBaHue. [IpoMeXyTOUHbIA XapakTep Hac/jae[0BaHUS.
PaclijeryieHre pU3HaKkoB IIPU HEIIOJIHOM JJOMUHUPOBAHUMY.

OurnubpugHoe ckperyBaHue. TpeTuii 3akoH MeHie/isi — 3aKOH He3aBUCUMOT0
Hac/efloBaHUsI ~ TpU3HAKOB.  LluTosiornyeckre  OCHOBBI  JAWTMOPUHOTO
CKpeLBaHUSI.

CuerieHHOe Hac/efoBaHue Tpu3HaKoB. Paborel T. MopraHa. CueriieHHOe
Hac/e0BaHWe TIeHOB, HapylleHWe CLeIUIeHUs MexAy reHamu. XpOMOCOMHas
Teopus Hac/le[CTBeHHOCTH.

['eHeTHKa mosa. XpOMOCOMHBIM MeXaHWU3M OIpeziesieHds 1osia. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM Mo/. ['eHeTHueckas
CTPYKTypa I10JIOBbIX XpoMOCOM. HacnezoBaHye Ipy3HAKOB, CLIEIVIEHHBIX C [10/I0M.

I"'eHOTUII KaK LjesI0CTHas cucTeMa. I1eroTponus — MHOXKeCTBEHHOe [1eHiCTBHe
reHa. MHOXeCTBEeHHbIM aienusM. B3auMogielicTBUe Heasule/bHbIX T'€HOB.
KommiemenTapHoCTh. Jnvcras. [lonumepusi.

['eHeTHUeCKUM KOHTPOJIb PAa3sBUTHUS paCTeHUM, >XUBOTHBIX U 4YeJIOBEKa, a
Takke (PU3NO0JIOTUYECKUX IIPOLIeCCOB, IOBeJleHWss W KOTHUTHBHBIX (DYHKLMU.
['eHeTHMUeCKUe MexXaHU3Mbl CUMOMOreHe3a, MeXaHU3Mbl B3aUMOJIENCTBUST «XO035IMH
— TapasuT» U «XO03IMH — MHUKpoOHOm». ['eHeTHUecKuWe acTieKTbl KOHTPO/S U
V3MEeHeHUs Hac/le[JICTBeHHOM MH(GOpMaL[MK1 B IOKOJIEHUAX K/IeTOK U OPraHU3MOB.

JeMoHCTpanuu

IToptpetsl: I'. Mengens, T. Mopras.

Tabmuiipl U cxembl: «IlepBblif ¥ BTOPOU 3aKOHBI MeH/es», «TpeTuii 3aKoH
MeHnpens», «AHanusupyroljee CKpelLlvBaHue», «HerosiHoe [JOMUHUDPOBaHUE»,
«CueryieHHOe Hac/ieJ0BaHMe IIPU3HAKOB Yy Jpo30(uibl», «['eHeTHKa IoJa»,



«Kapuotun uenoBeka», «Kapuotun gpo3oduibl», «KapuOTHIT — IITHLIBI»,
«MHOXXeCTBeHHbIN a/ienu3M», «B3anumoelicTBre reHOB».

OO6opyioBaHue: Mofe/lb /i1 JIeMOHCTpAal[iMd 3aKOHOB eJuHOO0Opa3sus
ruOpUIoB TI€PBOTO TIOKOJIEHHSI W PACIeTUIeHHs TIPU3HAKOB, MOJenb [/
JIeMOHCTpallMM 3aKOHAa He3aBUCUMOTO HaC/Ie[JOBaHUSI TIPU3HAKOB, MOJeJb [JIs
JIeMOHCTpaLi CLEeIVIEHHOTO Hac/ieJOBaHUsI TPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «/lpo3oguar.

IlpakTHyeckasa pabora «V3yueHWe pe3y/JbTaTOB MOHOTHOPHHOTO
CKpellMBaHUs y AP030(UIbD».

IIpakTnueckasas paGora  «lV3yueHuWe  pe3y/lbTaTOB  JUTHOPHHOTO
CKpeLMBaHus y Ap030(QUIbD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTHU

B3aumogielicTBe TeHOTUNA W Cpefbl TpU (OPMUPOBaHUU (PeHOTHUIIA.
V3MeHuMBOCTb MPU3HAKOB. KaueCTBeHHble M KOIMYECTBEHHbIE TMPU3HAKU. BHbl
M3MEeHUYMBOCTU: HeHac/e[ICTBeHHasi U Hac/ie[iICTBeHHasl.

MopudukalioHHass U3MeHUMBOCTb. Ponb  cpeabl B (hOPMUPOBAHUU
MOAU(PUKALIMOHHOM HM3MeHUYMBOCTU. HopMa peakijuu ripusHaka. BapualdoHHbIM
psg u BapuauuoHHasi KpuBasi (B. MoranHceH). CpolicTBa MoaudbUKalMOHHON
V3MEHUYMBOCTH.

['eHOTUNIMYECKAss ©3MEHUMBOCTb. CBOMCTBA T€HOTUMTMYECKOW M3MEHUMBOCTH.
Bu/ibl TeHOTUTNIMUECKOH M3MEeHUMBOCTH: KOMOMHATHBHAsA, MyTallOHHAS.

KomM0OnHaTHBHAasg W3MEHUMBOCTb. Meii03 U TIOJIOBOM IIpOIjecC — OCHOBA
KOMOWHATHUBHON W3MeHUMBOCTH. Polb KOMOMHATUBHOW U3MEHUMBOCTU B CO3IaHUU
reHeTHYeCcKoro pa3HooOpasus B mpe/iesiax OJHOTO BU/Ia.

MyTalMoHHass W3MEeHYMBOCTb. BHJbl MyTalui: TeHHble, XPOMOCOMHBIE,
reHOMHble. CriOHTaHHble W MHAYLMPOBaHHble MyTalud. SlfepHble U
LUTOI/Ia3MaTHYeckue MyTalud. ComMaTH4YeCcKue W TO0J0oBble MyTalud. [IpyuunHbI
BO3HUMKHOBEHUsI MyTalui. MyTareHbl YW WX B/WSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTM MYTALMOHHOTO mMpoLecca. 3aKOH T'OMOJIOTUYEeCKHUX PSlOB B
HacieacTBeHHOM n3MeHuuMBOCTH (H.M. BaBunoB). BHesiiepHass M3MeHUYMBOCTb U
HacJ1eJCTBeHHOCTh.

DJnueeHemuKa U 3NU2EHOMUKA, pO/Ab 3Nu2eHemuyeckux ¢akmopos 8
HAac1e008aHuUU U U3MeHUU8oCmu (heHomunuyeckux Nnpu3HaKkos8 y Op2aHu3Mos.

JeMoHCTpanuu

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

Tabmurel ¥ cxeMbl: «Bugbl u3MeHUMBOCTH», «MoauduKaioHHas
U3MEHUUBOCTb», «KombuHaTBHAasA U3MEHUMBOCTbY, «Metio3»,
«OrmtomoTBOpeHue», «I'eHeTHUeCKye 3ab00eBaHUs UeloBeKa», « BUabl My Tarmiiy.



Ob6opynoBaHue: uBble U repbapHbie 3K3eMILISIPbl KOMHATHBIX DPAaCTeHHH,
pUCYHKHU (poTorpadun) )KMBOTHBIX C Pa3/IUUHBIMU BUJaMH MU3MEHUHUBOCTH.

JIaboparopHasi pabora «UccnenoBanue 3aKOHOMEPHOCTeM
MOAU(DUKALIMOHHOW ~U3MEHUMBOCTU. [loCcTpoeHue BapUallMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

IIpakTnueckasa pabdora «MyTaiuu y #Apo3oduabl  (Ha  TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuortun uenoBeka. MexayHapoAHasi MporpaMma HCC/IeJOBaHUsI TeHOMa
yesioBeKa. MeToabl  M3yuyeHUs TeHeTMKM  4YejiOBeKa: TreHeajlorMuecKuH,
6/IM3HE1[0BLIH, LIUTOreHeTHUeCKHUH, MOMY/ISILIUOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HeTUUeCKUU. CoBpemeHHoOe ornpeziesieHye reHOTHIIA:
TOJTHOTEHOMHOE CEeKBEeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM UHUCJ/e C MOMOLbIO
[TL[P-ananm3a. HacnencrBeHHbIe 3a00/1eBaHys UeioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
Oosne3Hn uyesioBeKa. bosie3HW C HacAe[ACTBEHHOM TMpeApacrioio’KeHHOCTHIO.
3HaueHWe MeULIMHCKOM F'eHeTUKH B TpeJoTBPAllleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHmMl uesioBeKa. MeUKO-TeHeTHUeCcKoe KOHCY/IbTUpOBaHHWe. CTBO/IOBbIE
K/ieTKU. [loHSITHe «TreHeTUUeCcKoro rpysa». JTHUYeCKUe acreKTbl UCC/IeloBaHUN B
06/1aCcTH peJJakTUPOBaHKs I'eHOMa M CTBOJIOBBIX K/I€TOK.

['eHeTyeckre (hakTOpPbl TIOBBIIIEHHOM YYBCTBUTE/JBHOCTA Ue/i0OBeKa K
(bur3nueckoMy U XMMUUECKOMY 3arpsi3HEeHUI0 OKpY»Karollleil cpefibl. ['eHeTHuecKas
Tpe/ipacrioyioKeHHOCThb Ue/l0BeKa K MaTo/IOTHUSIM.

JleMoHCcTpanuu

Tabsuiel ¥ cxembl: «KapuoTumn uenoBeka», «MeTObl U3yUueHUS] TeHEeTHKU
ye/iOBeKa», «I'eHeTHuecKue 3a00/1eBaHNs Ue/IOBEKa».

IIpakTnueckas pabora «CocTaBieHre U aHa/IA3 POIOCIOBHOM».

Tema 15. Cestekniusi opraHusMoB

JoMecTukalss M CejieKUUsl. 3apoXKAeHue CeleKLMM W [JOMeCTHKaLUU.
Yuenve H. W. BaBunmoBa o IleHTpax TMpPOMCXOXAEHUs W MHOroo0Opasus
KYJIbTYDHBIX pacTeHuM. Posb cejleKijuy B CO3[jJaHWM COPTOB PACTEHUM U TIOPO[,
KUBOTHBbIX. CopT, T1oOpoAa, WITaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B
HacleqCTBeHHOM wu3MeHuMBocTM H. W. BaBwioBa, ero 3HaueHue [Jis1
CeJIeKIIMOHHOM PaboThI.

MeTobl CeneKIMOHHOM paboThl. VCKycCTBeHHBIN OTOOp: MAacCOBBIA H
VIH/TUBUTY Q/IbHBIU. Otanbl ~ KOMOWHAI[MOHHOM  CeJeKIIUU. WcneiTanue
Tpor3BoAuTe/Iell Mo TOTOMCTBY. OTOOp 110 TE€HOTUITy C TIOMOII[bIO OLIeHKH
deHOTHIIa TTOTOMCTBA U OTOOP T10 TeHOTHUITYy C MOMOII[bI0 aHamm3a JHK.

WcKycCTBeHHbIN ~ MyTareHe3 KakK  MeTOJ  CeJIeK[IMOHHOW  paboThl.
Pa/iualiMOHHBIA ¥ XMMUYECKUM MyTareHe3 Kak UCTOUHUK MyTalldi y KyJbTYPHBIX



¢opm opranusmoB. Vcro/sib30BaHME TEeHOMHOTO peJakKTUPOBaHWS U MeTO/OB
pekoMOuHaHTHBIX JTHK 715 1ToyueHHsT ICXOJHOTO MaTepHasa AJisi CeJTIeKIUH.

[Tonyyenue TIOJTUTIJION/IOB. BuyTpuBHuaoBas rubpuu3aniys.
BAu3KopoACTBeHHOe  CKpell[iBaHWe, UMM  WHOpuguHT.  HepopcTBeHHOe
CKpellliBaHWe, WaM ayTOpuauHr. ['eTepo3nc W ero TPUUWHBL VICromb3oBaHUe
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [IpeogosieHue Gecruioavs
MeXBU/I0BbIX TUOPUI0B. JlOCTU)KeHHs ceieKLIUU paCTeHU U XKUBOTHBIX. «3e/1€Has
pesooyusi».

CoxpaHeHre M U3ydyeHHe TeHeTUUeCKHWX PeCypCOB Ky/JIbTYPHBIX PaCTeHUU U
WX AKX pojuyel A CO3JaHUS  HOBBIX COPTOB U THUOPU[OB
CeIbCKOXO3SMCTBEHHBIX ~ KY/AbTYyp. M3yueHue, coxpaHeHue u ynpaeaeHue
2eHeMuYeCKUMU pecypcamu CeabCKOXO0351UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 ye/six y/AyuleHusl Cyujecmeyrowux u co30aHusi HO8blX NOPOO, AUHUL U KPOCCO8, 8
MoM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHuUll,
nepeoosbix udell U NnepcneKmMuHbIX MexHOA02Ull.

JeMoHcTpanuun

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

Tabsuiibl U cxembl: «LleHTPBbI MPOMCXOXKEHUSI 1 MHOT000pa3usi Ky/IbTypPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSIOB B HAC/JAeICTBEHHOW W3MEHUMBOCTU»,
«MeToppl cenekuun», «OTaanéHHas TuOpuaAn3aIusa», «MyTareHes».

JIaGopaTopHasi pabora «VI3yueHue COPTOB Ky/JbTYPHBIX PACTeHUH U TIOPOJ
JIOMAIITHUX YKUBOTHBIX».

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

IIpakTHueckas padora «IIpyBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIe METOJbl W [OCTHW)KEHUSI CeJIeKLUM pacTeHUuu U
JKABOTHBIX (Ha CeJIeKLIMOHHYHO CTaHLIUIO, IIJIEMEHHYO (bepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIJIMUYHOE XO35HCTBO, B JIaOOpaTOpUIO
arpOyHUBEPCUTETA WX HAYUHOTO LIEHTPA)».

Tema 16. BUOTexXHO/IOTUSl U CHHTeTHYeCKasi 0noiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — K/eTOUHble W TKaHeBbIe
KYJIbTYDBI, MUKPOOPTraHU3MBbl, nx XapaKTepUCTHKaA. TpaguLoHHas
buoTexHo/OTHA:  xyie0oreueHre, TIOJiydeHHe KHUCIOMOJIOYHBIX — TTPOJYKTOB,
BUHOZenMe. Mukpobuosiornueckuii cuHTe3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
TexHoJiorui. [Tpou3BoACTBO OenKa, aMUHOKHC/IOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM M UHCTPYMEHTOB 1le/ieHarpaB/ieHHOr0 U3MeHeHUs1 U
KOHCTPYHMPOBAaHWS T€HOMOB C 1[e/IbI0 MOJTyYeHUs] OPraHU3MOB U UX KOMITOHEHTOB,
coJieprKallux He BCTpeyvarolyecs B IpUpo/ie OMOCHHTeTUUeCKUe TTyTH.



KrnerouHasi unxeHepusi. MeToibl KyJIbTYpbl KJIETOK M TKaHeW pacTeHUuM U
*UBOTHbIX. Kpuobanku. Comatuueckas ruOpuamu3alusi W  COMaTUUeCKUM
smbpuroreHe3. Vcronb3oBaHWe TalIOWOB B CejieKIUM pacTeHuil. IloayueHue
MOHOK/IOHA/IbHbIX aHmumes. Fcnonb306aHue MOHOK/AOHA/IbHBIX U NOAUKAOHA/AbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIO/IOTBOpPeHUe. PeKOHCTPyKLUs
SULEKJIETOK Y KJIOHMPOBaHWe >XMBOTHBIX. MeTo/ TpaHCIIaHTalMU Sijep K/IeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus U  MUKDPOKIOHA/IbHO20
DA3MHOMCEHUS! Ce/IbCKOXO0351UCMBEHHbIX KyAbmyp.

XpoMOCOMHasi ¥ TeHHasi WHXeHepus. VICKyCCTBeHHbIM CHHTe3 TeHa U
KOHCTpyupoBaHue pekoMOuHaHTHBIX [IHK. Co30aHue mpaHc2eHHbIX Op2aHuU3MOs.
HocTwkeHWss U MNEpPCHeKTUBbI  XPOMOCOMHOM M TeHHOM  WH)KEeHEepHH.
OKoioruueckre 1 3Thueckre npobsiemMbl TeHHON WH)KEHEPHH.

MeaunuHCKHe O0HMoTexHOMOruH. IloctreHomMHas 1udpoBast MeguiHa. [TLP-
JUarHOCTUKa. MeTabo/IOMHBIM aHanu3, TeHOLIeHTPUUeCKU aHaau3 TpoTeoMa
yesi0BeKa [Jid OL[EHKHA COCTOSIHUSI ero 370poBbs. M Crmosib30BaHHe CTBOJIOBBIX
K/JeToK. TapreTHass Teparmus paka. J3D-OuourkeHepusi mjii  pa3paboTKu
(dbyHIaMeHTa/IbHbIX OCHOB MEAMIIMHCKUX TeXHOJIOTUM, CO3/laHUsI KOMILIEKCHbIX
TKaHell coueTaHWeM TeXHOJIOTHM TPEXMepHOro OWOTNpPUHTHHTA U cKaddoaarHra
JI71s1 pellieHus1 3a/iau MepCoHaM3UPOBaHHOM MeJULIVHBI.

Co3zaHMe BEKTOPHBLIX BaKIMH C I[eJibl0 obecrieyeHrss KOMOWHUPOBAHHOM
3aiuThl 0T BO30yauteneli OPBU, ycraHOB/ieHHe MOJIEKY/ISPHBIX MeXaHH3MOB
dbyakumonrpoBanuss PHK-cogepskaliiix BHPYCOB, BBI3BIBAIOIIUX 0CO0OO0 OIacHBIE
3a00/1eBaHMS Ue/I0BeKa U )KUBOTHBIX.

JeMoHcTpanuun

Tabuiiel U cxembl: «Vcnonb30BaHHE MHUKPOOPTaHWU3MOB B TTPOMBIIII/IEHHOM
MPOM3BO/CTBe», «KileTouHas uHKeHepus», «I'eHHass UHKeHepUus».

JIaboparopHasi pabora «/3yueHre 00beKTOB OMOTEXHOIOT .

IIpakTHyeckas padora «IlosyueHre MOIOUYHOKHC/IBIX TIPOAYKTOBY.

IKCKypcusi «bBHOTeXHO/MIOrMsI — BaKHeWIllasgs NpPOU3BOAUTENbHAs Cuja
COBpPeMeHHOCTH (Ha OMOTeXHOJIOTUUeCKOe TTPOU3BOICTBO)».

11 K/TACC

Tema 1. 3apoxaeHve U pa3BUTHE 3BOIIOLUOHHBIX INpeACTaB/IeHUHd B
Ouostorun

OBomoloHHas Teopus Y. [lapBuHa. IIpeArocbuikKi BO3HUKHOBEHUS
JapBuHMU3Ma. JKU3Hb U HayuHas JesTesibHOCTh Y. [lapBrHa.

[BKylye crsbl 3BoMoLMA BUAOB 10 Y. JlapBuHY (BbICOKasi IHTEHCUBHOCTD
pPa3MHOKEHUSI OpraHW3MOB, HaC/e/CTBeHHasi W3MeHUHWBOCTh, Oopbba 3a
CyllleCTBOBaHMe, eCTeCTBeHHbIN U NCKYCCTBEHHBIN 0TOOD).



Odopmnienre cuHTeThueckori Teopuu sBosoluu (CT3). HelitpanbHas
Teopusi 3BomoLMKU. CoBpeMeHHass JBOJIIOLMOHHas Ouosorus. 3HaueHHe
5BOJIFOLIMOHHOM TEOPWH B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUPaA.

JeMoHcTpanuun

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

Tabmupl u cxembl: «Cucrema >kuBoil mipupogel (o K. JIuHHe0)»,
«JlectHula kuBBIX cyilectB (ro Jlamapky)», «MexaHusm (HoOpMUpPOBaHUS
TIPUCTIOCOO/IEHN Y pacTeHWM W JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapiipyTa nyteiiectBust Y. [lapeuHa», «Haxogku Y. [lapBuHa», «@opMbl 60pbOBI
3a CyllecTBOBaHHWe», «Ilopofbl rosybeii», «MHoOroobpasue Ky/JIbTypHBIX (opm
KarycTbl», «[Iopofibl JOMAaITHUX >KUBOTHBIX», «CxemMa 06pa3oBaHUsI HOBBIX BU/IOB
(mo Y. [lapBuHy)», «(CxemMa COOTHOLIEHMWS [JBWXKYIIUX CHU/I SBOJIIOLUN»,
«OCHOBHBIE T0JIOKEHUS] CHHTETUUECKOW TEOPUH SBOJTIOLIN».

Tema 2. MUKPO03BO/IIOL{MA U eé pe3y/ibTaThl

[Tonynsuus Kak 37emMeHTapHasi euHuLA 3BoMIOLMA. COBpEMEHHbIe METO/bI
OLIEHKM TeHeTHYeCcKoro pa3Hoobpasvs W CTPYKTYpbl TOMNy/siuil. M3MeHeHue
reHopoHJa TMOMY/SIUUM KakK 3/IeMEHTapHOe 3BO/IOLMOHHOE sB/ieHHWe. 3aKOH
reHeTuueckoro paBHoBecusi [)x. Xapau, B. Batin6epra.

OnemeHTapHble (aKTOpbl (ABWKYILME CU/bl) SBOJIIOLMMU. MyTal[MOHHbIN
npoijecc. KombOuHatvBHasg u3MeHUYMBOCTh. [Ipelid TeHOB — ciydaiiHble
HeHarpaB/ieHHble M3MEHEeHMsl YacTOoT asuiejied B nonyjsauuax.  O¢dekT
ocHoBarens. O¢gekm 6ymbLIOuHO20 20p/biiukd. CHUdiCeHUe 2eHemuuecko2o
pasHoobpasus: npuuuHbl U caedcmeus. Ilposieaenue acpcpekma Opetipa 2eHo8 8
bonbwiux U Manblx nonyaayusix. Mwrpauyd.  M30sAUMs  TIOMYJISILIVIA:
reorpaduyeckas (IpocTpaHCTBeHHast), bronoruueckast (penpoyKTHUBHas).

EcrecTBeHHBI 0TOOp — HampaB/iswoomui (akrop 3somoruu. DPopmbl
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIIWM, CTaOWUIM3UPYIOIUM,  Pa3pbIBAIOIIHMA
(mu3pynTuBHBIN). [losoBoi oTOOp. BO3HWKHOBEHME W 3BOJIIOLMS COLHMATIBHOTO
MOBe/IeHUS )KUBOTHBIX.

[Tpucnocob/eHHOCTh  OPraHM3MOB  KakK — pe3yJbTaT  MHKPOIBOJIIOLIUH.
Bo3HUKHOBeHHEe  TIpUCTIOCOO/ieHuit y  opraHu3moB.  ApoMopdo3bl  ©
uavoazanTauyy. [IpumMepsl Mpucnocob/ieHuit y opraHu3MoB: MopdosiorThuuecKye,
dusronornueckre,  OuMoxumMHUUeckue,  ToBefeHUeckre.  OTHOCUTE/NLHOCTb
NpUCIIocob/1eHHOCTH OPTaHU3MOB.

Buja, ero kpurepuM W CTPYKTypa. Bupoobpa3oBaHue Kak pe3yJbTaT
MUKpO3BOMIOIMK. V3omsiimst — KiaoueBOM (pakTop BujgooOpa3oBanus. IlyTtu u
CTIOCOOBI BU1000pa30BaHus: asuionaTpruyeckoe (reorpaduueckoe),



cUMIaTpuyeckoe  (9KOJIOTHUECKOe),  «MTHOBEHHOe»  (IIOJIMILION/U3alius,
rubpuavsanys). JauTeIbHOCTb SBOMIOIIMOHHBIX TIPOLECCOB.

MexaHu3Mbl (POPMHUPOBaHUST OMOIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  9BOMIOIIMOHHON  Ouosiorid B pa3paboTke Hay4yHbIX MeETO/[OB
coxpaHeHHs1 6ropa3Ho00pa3vst. MUKPO3BOMIOIMS U KOIBOJIIOLIUS T1apa3uTOB U WX
X03s5ieB. MexaHu3Mbl (JOPMUPOBaHHUsI YCTOMUMBOCTHA K aHTUOMOTUKAM M CTIOCOObI
60pBObI C Hel.

JeMoHcTpanuun

[Toptpetsi: C. C. YeTBepukoB, 3. Matwp.

Tabauiel U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomyssiijuoHHas
CTPYKTypa Bujia», «Cxema rposiB/ieHus1 3aKkoHa Xapav—Baiinbepra», «IBuxyiiue
CUJIbI SBOJIFOLIUW», «IJKOJIOTMYecKasi M30J/IsILUs TOMYJIsui CeBaHCKOU (opesn»,
«[eorpadmueckasi UW30MSLUS  JINCTBEHHUIBI CHOMPCKONW W JIMCTBEHHUILIBI
JaypcKoi», «Ilomy/isALroHHbIe BOJIHBI UNCIEHHOCTHU XUIITHUKOB U KepTB», «CxeMa
JNENCTBUST eCTeCTBEeHHOro orbopa», «®PopMbl OOpPBOBI 3a CyIIeCTBOBAHHE»,
«VIHayCTpUANbHBIN MeslaHHu3M», «)KHBble MCKOTlaeMble», «[I0KpOBUTeTbCTBEHHAS
OKpacka YKUBOTHBIX», «[Tpeayrpexxzaatoiias OKpacka JKUBOTHBIX»,
«®u3nonoruueckre azanrtanun», «IIpucrocob/sIeHHOCTh OpraHW3MOB W eé
OTHOCUTE/IbHOCTb», «KpuTepuu Buaa», «BHAbI-ABOMHUKNW», «CTPYKTypa BH/a B
npupoe», «Criocobsl BUA000pa3oBaHus», «I'eorpaduueckoe BHA000pa3oBaHHe
TPEX BUJOB JIaHJBIIIIEN», «IKOJIOrMUecKoe BHUA000pa3oBaHHe BUJIOB CHHUI,
«[Tonumuonp! pacTeHui», «KarmycTHO-peeuHblid THOPH.

O6opyioBaHue: repbapyuy pacTeHHM, KOJIIEKI[UYM HAaCeKOMBbIX, Uyydesia IMTULL U
3Bepeil C TMpUMepamMM pa3IMuUHBIX TPUCTOCOOIeHUH, dydesia MTUL U 3Bepei
pasHbIX BWJIOB, Trepbapuyd pacTeHWH OMM3KMX BUJO0B, 00pPA30BaBIINXCS
Pa3IMYHBIMU CITIOCOOAMHU.

JlaboparopHasi paGora «BbisiBieHHe HW3MEeHUMBOCTA y 0cC0beil OfHOro
BU/Ia».

JlaboparopHast pabora  «lIpucrocob/eHrdss  OpPraHM3MOB U UX
OTHOCUTeJTbHasI 11e/1eC000pa3HOCTb».

JlaGopaTopHast pab6ora «CpaBHeHHWe BHJOB MO MOP(HOIOTUUECKOMY
KPUTEPHIO».

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

Metoapl u3yueHMs] MaKpO3BOIOIMM. [lajieOHTONOTMUECKWe  MeTOAbl
u3yueHus HBoOJIOLUMM. [lepexosHble ¢GopMbl U (PUIOreHEeTUYECKHe — Ps/ibl
OpraHU3MOB.

Buoreorpaduueckrie mMeToAbl u3yueHWs 3Bosolmd. CpaBHeHue (JIOpeI U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckuve obGsactd 3emnn. Buabl-
9H/IEMUKU U PEJTUKTHI.



Ombpuonoruueckie U CpaBHUTEIEHO-MOP(O/IOrHUecKre MeTO/bl U3y4YeHHst
BO/MIOLIMUA. ['eHeTMUecKre MeXaHU3Mbl 5BOJIIOLMM OHTOreHe3a U IIOSIBJICHUS
SBO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE U aQHAJIOTUYHbIE  OpraHbl.
PyaumeHTtapHble  opranbl M araBu3Mbl.  MoJieKy/IIpHO-TeHeThYeCKue,
OvoxumMuueckMe M MaTreMaTUuecKue  MeTO/bl  M3yueHWs  SBOJIIOLIWU.
['omosiornunble reHbl. CoBpeMeHHble MeTO/bl IOCTPOeHHUst (PUIOreHeTHUYeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaLjuy Y 3BOJIIOLIUS TeHOMOB.

OO61e 3aKOHOMEPHOCTHU (TIpaBu/ia) 3BOJOLUU. [IpuHyun cmeHbl yHKYull.
HeobpaTtuMoCTh 3BO/IOLIMUA. AfANTHBHAsI pajuaiys. HepaBHOMEpHOCTb TEMIIOB
SBOJIFOLIUU.

JeMoHcTpanuu

[Toptpetsi: K. M. B3p, A. O. Koanesckuii, ®. Mrosmnep, 3. ['ekkeb.

Tabmuupl U cxeMbl: «PUMOreHeTUUECKUI Psif, JIOMIafnu», «APXeoNTepUKC»,
«3Bepo3ybble  swmepel»,  «Cterouedans»,  «PuHMopUTH»,  «CeMeHHbIE
NaropoTHUKW», «buoreorpapurueckre 30HbI 3emn», «[lpeii(p KOHTUHEHTOBY,
«PenmukThl», «HauasnbHble cTaguy SMOPHOHANBHOTO PA3BUTHSL TI03BOHOUHBIX
JKUBOTHBIX», «['OMO/IOTMYHBIE U aHa/JOrMYHble OpraHbl», «PyaAUMeHTHI»,
«ATaBU3Mbl», «XpOMOCOMHble HabOpbl Ye/oBeKa U IMMIIaH3e», «['JlaBHbIe
HaTIpaBJIeHHUS IBOJTIOLUN», «OO0II[He 3aKOHOMEPHOCTH IBOJTIOLIAN.

Ob6opypoBaHue: KOJIeKLUM, repOapyy, MY/SDKA HCKOMaeMbIX OCTaTKOB
OpraHyU3MOB, MYJ/ISDKU TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTapHbIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLJUM HACEKOMBIX.

Tema 4. IIpoucxoxjenue U pa3BUTHe )XU3HHU Ha 3emJie

HayuHble TUIOTe3bl TPOMCXOXKIEHUs >KW3HKW Ha 3emsie. AOuoreHes u
naHcrnepMusi. [loHayuHble TIpefCTaB/lIeHUsI O 3apOXKEHUM KU3HU (KpeaLjioHU3M).
['nnoresa MOCTOSAHHOIO CaM03apOXKJeHUs )XU3HU U e€é onpoBep)keHue onbitamu .
Penn, JI. Criasinaniiany, JI. Tlacrepa. TTporcxoskaeHue )KU3HA U aCTPOOHOJIOTHSI.

OcHoBHbIE 9Tarlbl HeopraHu4eCcKou 9BOJIFOLIUU. IInaHerapHas
(reonoruueckasi) 3BOJIOLMS. XUMHUUecKash S5BO/MOLMA. AOHOreHHbIM CUHTe3
opraHuyeckux BellecTB W3 HeopraHuueckux. Omeir C. Mwutepa u I'. HOpu.
O6pa3oBanue TmosMMepoB u3 MoHOMepoB. KoarepBaTHasi rumore3a A. U.
OmnapuHa, rUnoTe3a nepBuuHOro OynboHa k. XoszeiiHa, reHeTUUeCKasi TUTIOTe3a
['. Ménnepa. Pubo3umbl (T. Uek) m rumnore3a «vupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TIPOTOK/IeTKH.

Wcropus 3emst ¥ MeToAbl eé wusydyeHus. Vckoraemble oOpraHuydeckue
octaTku. ['eoxpoHonorus u eé Meroael. OTHocuTesNbHasi W abcomrOTHast
reoxpoHoJiorus. I'eoxpoHosiornyeckas LIKaaa: 30HbI, 3pbl, [IEPUO/BI, STTOXU.



HavanbHble 3Tanbl OpraHUYecKOW 3SBOMIOLMU. [losiBieHWe M 3BOJIIOLUSA
TepBbIX K/ETOK. DBOJIOLMS MeTabonm3Ma. BO3HUKHOBeHHe TIepBbIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIIEHKY KaK aHAJIOT MepBbiX Ha 3emsie COOOIIecTB.
Ctpomartonutsl. [IpokapuoThl ¥ 3yKapyUOThI.

[TpoucxoxaeHre 3ykapyoT (cuMOuoreHes). BOMIOIMOHHOE TIPOUCXOXK/[eHHUE
BUPYCOB. IIponcxoXKpeHrne MHOTOK/IETOYHBIX OpraHvM3MOB. BO3HHMKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPraHW3MOB.

OCHOBHBIEe 3Tarbl 5BOJOLMUA BbICIIMX pacTeHud. OCHOBHbIE apOMOpP(O3bI
pacteHui. Bpixom pacteHnid Ha cymny. [losiBieHWe CIOPOBBIX pacTeHUW U
3aBoeBaHre wumu cymu. CemeHHble pacTeHus. [IponcxoxaeHHe 1BETKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 5BOJIOLMUA KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bI
JKUBOTHBbIX. BeHjckas dayHa. KemOpuiickuii B3pbIB — TIOsIB/IEHHE COBPEMEHHBIX
TUINOB. [lepBble XOpAOBbIe XUBOTHBIE. ’KH3Hb B BOZe. DBOJIIOLMSA MO3BOHOYHBIX.
[Tpoucxoxaenve ampubuii u pentwinid. [IpoucxokJeHre MIEKONUTAIOIMX U
ntull. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 6eCrO3BOHOUHBIMU U
T03BOHOUHBIMU )KUBOTHBIMU CYIIIN.

Pa3BuTrie >Xu3HM Ha 3emsie MO 5paM MW TepUOJAM: apxeu, MNpPOTepO30H,
rajeo3oii, Me3030H, KaiHO30M. OOIas  xapakTepucTHKa KiUMara W
reoJIOrMYecKUx IiporieccoB. llosiBieHWe U pacLBeT XapaKTepHbIX OpPraHW3MOB.
Yrneobpa3oBaHue: ero yC/IOBUS U B/IMsIHYE Ha Fa30BbIM COCTaB aTMOCGhepHI.

MaccoBble BBIMUpPaHUSI — 3KOJIOTUUECKHe KPU3UChl npouwioro. I[IpuuvHel u
C/IeICTBUSI MAacCCOBBIX BbIMHMpaHMM. COBPEMEHHBIM 5KOJIOTMUECKUM KPU3UC, €ro
ocobenHoctH. I[Tpobiema coxpaHeHust 6Mopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHasi cMCTeMa OpraHW4yeckoro mupa. [IpuHLUIBI KaaccupUKaLuu
oprann3MoB. OCHOBHbIe CUCTeMaThUeCKHe TPYIbl OPraHU3MOB.

JeMoHCcTpanuun

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

Tabmuribl 1 cxeMbl: «Cxema ombiTa @. Peau», «Cxema orbiTa JI. ITacTepa mo
W3yYEeHHUIO CamMo03aposKaeHusi xu3Hu», «Cxema omnbita C. Mwuiepa, I'. FOpwu»,
«JTanbl ~ HEOPraHWYeCKOW  SBOJIIOLMW»,  «['e0XpOHOJIOrMUecKas  IKasa»,
«HauasibHbIe 3Tamnbl OpraHUYecKOW 3BOMIOIMN», «Cxema oOpa3oBaHHs 3YKapHOT
nmyTéM cumbuoreHesa», «Cucrema >XUBOW TpUpPOAbl», «CTpoeHHe BUpyCa»,
«Apomopdo3bl  pacTeHun», «PUHUOPUTBI», «OJHOKIETOUHbIE BOZOPOC/IN»,
«MHOrokneTouble BoAOpocIn», «Mxu», «IlamopoTHUKW», «l'00CEMEHHbIe
pacteHusi», «OpraHbl LBETKOBBIX pacTeHUM», «(CxeMa pa3BUTHS >XUBOTHOTO
Mupa», «ApomMopdo3bl >KUBOTHBIX», «lIpocTteiime», «KullleuHOIOIOCTHBIEY,
«ITnockue YepBu», «YmeHucToHOrMe, «PBIOBI», «3eMHOBO/HbIE,



«IIpecmbikaroiuecs», «lItuubl», «Miekonurarolme», «Pa3sBUTHe >XU3HU B
apXeucKou spe», «Pa3BUTHe KU3HU B MPOTEPO30UCKOU 3pe», «Pa3BuTue Xu3HU B
asie030KMCKON 3pe», «Pa3BUTHeE )XU3HU B ME3030MCKOW 3pe», «Pa3BUTHe JKU3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHast CUCTeMa OpPraHhuYecKOro MUpa».

Ob6opynoBanue: repbapyy pacTeHWM pa3/UYHbIX OT/e/IOB, KOJIIEKI[UU
HaCeKOMbIX, BJlaXKHbIe TpernapaThbl >KUBOTHBIX, PAKOBUHbBI MOJITHOCKOB, KOJIEKLIUU
WUITIOKOXKUX, CKeJleTbl TI03BOHOYHBIX JKUBOTHBIX, uydyesja TITHAL] W 3Bepew,
KOJUIEKLJUM OKaMeHeJIOCTeM, TI0JIe3HbIX MCKOIaeMbIX, MYJISDKM OpraHh4yecKux
OCTaTKOB OPraHU3MOB.

BupryanbHaa JaboparopHasa paGora «Mo/ieMpoBaHUe  OIbITOB
Muninepa—HOpu o rM3ydyeHHUI0 abMOreHHOTO CMHTe3a OPraHUUYeCcKHUX COeJUHEHUN B
TepPBUYHOU aTMocdepe».

JIaboparopHasi pabora «/I3yueHue M OIMMCAaHWE KCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY.

IIpakTHueckasa padora «lV3yueHue 0COOEHHOCTEM CTPOEHHUS PacCTeHWM
pa3HbIX OT/E/IOB».

IIpakTHueckasa padora «/3ydyeHre ocoOeHHOCTeH CTPOEHMs MO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3zesnbl 1 331Uy aHTPOIIOIOTMU. MeTo/ bl aHTPOMOJIOTHH.

CraHOB/ieHMe TIpe/iCTaB/ieHW O MPOMCXOXKJEHUM uesioBeKa. PemuruosHbie
B033peHUsi. CoBpeMeHHbIe HayYHble TEOPUU.

CX0/ICTBO yesioBeKa € KUBOTHbIMU. CHCTeMaTUYeCKOe T0JI0KEHUE YesIoBeKa.
CBuzleTesbCTBA  CXOACTBA  4YejOBEKA C  JKABOTHBIMU:  CPaBHUTEJIbHO-
MopdoJioThUuecKue, sMbpuosIorudecKue, ¢bu3nonoro-broxuMruyecKue,
noBeZieHYeckre. OT/IMUMs YesioBeKa OT >KUBOTHBIX. [IpsIMOXOKeHHEe U KOMIL/IEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0JIOBHOTO MO3ra U BTOPOW CUTHA/IbHOU
CUCTEMBI.

[Bwxyiye cusbl (hakTopbl) aHTPOTIOTeHe3a: OMOIOrUUecKue, COIMaIbHbIE.
CooTHollieHre 6U0MOTUUeCKHX U COIa/IbHBIX (DaKTOPOB B aHTPOTIOreHese.

OcHOBHbIe CTaiuM aHTporioreHe3a. PaHHue uesioBeKOOOpa3Hbie 00e3bsHBI
(TIPOKOHCY/IbI) ¥ PaHHUE MOHTHABI — O0IIIMe TIPeJKH UueoBeK00Opa3HbIX 00e3bsiH U
nmoJied. ABCTpasONUTEKU — ABYHOTHe MPeAKHU Jitofen. YeloBeK ymesbli, TepBbie
W3rOTOBJIEHUS OPYAUM TpyZa. YenoBeK MPSIMOXOASIIMKA U TEePBbIM BbIXO[, JIIOAEH
3a npefensl Adpukud. UYenoBek reifienibOeprckuii — 00U TIPeIOK
HeaH/IepTaJbCKOro YejioBeKa M 4esjoBeKa pa3yMHOro. YesioBeK HeaH/epTajlbCKUU
KaK BUJ JitOJled XOJOJHOrO KiuMarta. UesioBeK pa3yMHbIM COBpPeMEHHOIrO THIIa,
JIEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMu AdQpUKU.
[TaneoreHeTrKa v raaeoreHOMUKaA.



OBOJIOLUSI COBPEMEHHOT0 4YesjioBeKa. EcTecTBeHHBIN OTOOD B TMOMYJISIUSX
yesioBeKa. MyTalMOHHBIM mipolecc U nonumopdusM. [lonmyssiLroHHbBIE BOJIHBI,
Jpeud reHoB, murpauus U «3(Q@eKT OCHOBaTess» B IMOMYJSLUSIX COBPEMEHHOTO
yesioBeKa.

Uenoseyeckue pachkl. [loHdaTve o pace. bosblive pacbkl: eBporneovgHas
(eBpasuiickasi),  aBCTpajio-HerpoujiHasi  (3KBaTopuajbHasi), = MOHTOJIOW/HAs
(asmaTcko-amepuKaHCcKasi). Bpems U myTu paccenieHusi yejioBeKa IO TUIAHETe.
EauHcTBO  4yesioBeueckux — pac. HayuHasg  HecoCTosATe/bHOCTH — pacvsMa.
[Tpucrioco6/1eHHOCTh UYesioBeKa K pa3HbIM YCJIOBUSIM OKDY)KaloIlleid Cpebl.
BnusHue reorpaduueckod cpeabl U Apeiidba TeHOB Ha MopdoJioruro U
(bM3UOJIOTHIO UeioBeKa.

MeXauciuryiiHapHble  MeToAbl B (u3mueckoidd  (OMOIOrHUeCcKoid)
AHTPOMOJIOTUM.  DBOJIFIOLIMOHHAs  @HTPOIOJIOTUS W T1a/Ie0aHTPOMOJIOTUST
yesI0BeYeCKUX IOMyJ/aLui. brocoryanbHble UCCIefoBaHusl TPUPOABI YeslOBeKa.
WccnenoBaHrie KO3BOJIOLMKA OMOIOTMUECKOT0 1 COLIMAIbHOTO B UesioBeKe.

JeMoHcTpanuun

[Toptpetsi: Y. Japsun, JI. Jluku, A. 4. Porunckuu, M. M. I"'epacumos.

Tabuiipl U cxembl: «MeTo/IbI aHTPOTIOJIOTHNY, «['0JIOBHOM MO3T uesioBeKa»,
«UYenoBekooOpa3Hble 00e3bsiHbI», «CKejleT Ye/ioBeKa W CKeJeT IIMMITaH3e»,
«PyIuMeHTBI U aTaBU3Mbl», «IBUKYyILe CUJIbl aHTPOIIOTeHe3a», « IBOJIFOLIMOHHOe
JIpeBO  yejloBeKa», «ABcTpajonuTek», «YenoBek ymenblii», «YenoBek
MIPSAMOXOSIIMN», «IeHNCOBCKMK YyenoBek» «HeanaepTanblbl», « KpoMaHbOHI[bI»,
«IIpenku yenoBeka», «ITarlbl 3BOIIOLIMU YeI0BeKa», «Pachkl yeoBekar.

Ob6opyoBaHMe: MyJ/IsDKM  OKaMeHesIoCTel, TpeJMeTOB MaTepuaabHOM
Ky/IbTYpbl TIDEJIKOB uejioBeKa, penpoAykiuu (dororpaduu) KapTuH C
MUGOIOTUYECKUMU U OUOIeMCKUME  CIO’KeTaMH  TIPOUCXOKIEHUsS] UesioBeKa,
¢oTorpaduu HaxoJOK UCKOMAaeMbIX OCTaTKOB Ue/IOBeKa, CKeJIeT uesioBeKa, MOZellb
yeperia uvejoBeKa W uepera IIMMIIaH3e, MOJe/b KWUCTU YejOBeKa M KUCTU
LIMMITIaH3€e, MOZIeJI TOpCa MpeJKOB ueioBeKa.

JlaboparopHasi palGora «/3yueHne ocobeHHOCTell CTpOeHUsI CKeJieTa
yesI0BeKa, CBSI3aHHBIX C MPSAMOXO0KIEHUEeM».

IIpakTHueckas padora «l/3yueHne 5K0/IOTUUECKUX ajaMITAL[UI UeI0BeKay.

Tema 6. Jkosioruss — HayKa O B3aMMOOTHOLIEHUSAX OPraHU3MOB M
HaJJ0praHMu3MeHHbIX CHCTeM C OKpY)Kalollen cpefou

3apokieHre U pa3BuTHe 3Kosiorud B Tpyjax A. I'ymbonbara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3zenbl U 3amaumn
5K00riU. CBSA3b 3KOJIOTUM C IPYTUMU HayKaMHu.



Metozpl 3kojoruu. [losieBbie HabO/MoeHUSI. DKCTIEPUMEHThI B 3KOJIOTHH:
npupojHble W jaboparopHble. MojenpoBaHe B 3KOJOTHH. MOHUTOPHHT
OKpYKatolileid cpe/ibl: TOKa/lbHbIN, perMOHaIbHbBIN U T/I00a/TbHBIH.

3HaueHVe SKOJOTMYeCKUX 3HaHWKW /Ui 4ejioBeKa. JKOJIOTUYeCcKoe
MHPOBO33peHHe KaK OCHOBa CBsi3eil uejioBeuecTBa C IMpUpojou. dopMupoBaHUe
3KOJIOTMYECKOU KYJIbTYPbI M 9KOJIOTMUeCKOW FPAMOTHOCTH HaCe/IeHuUs.

JleMoHCcTpanuun

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

Tabnuipl U cxembl: «Pa3zenbl 3Ko/IoTUNM», «MeToAbl 3Koaorum», «Cxema
MOHUTOPHHIA OKPY>KaroLLeN CpeJibl».

JIaGopaTopHas pabora «M3yueHue MeTO/IOB 5K0JIOTUYEeCKUX
HCCeJOBaHUM.

Tema 7. Opranu3mMsbl M cpejia 00UTaHUSA

JKoJiornyeckre (PaKTOpbl U 3aKOHOMEPHOCTH UX JelcTBus. Knaccudukarus
9KOJIOTMUeCcKuX (PakTopoB: abroTuueckue, broThyeckue, aHTporioreHHsle. O61He
3aKOHOMEPHOCTU JEeUCTBUSI KOJOorhuecKuXx (akropoB. [IpaBuio munumyma (K.
[Mnpenrens, FO. JIubux). TosepaHTHOCTb. OBPHUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHv3MBbl.

Ab6uornueckre (akTopel. CBeT Kak 3Kojiorudyeckuii (akrtop. [elicTBue
pa3HbIX yYaCTKOB COJTHEYHOI'O CIeKTpa Ha OpraHU3Mbl. JKOJOTHYECKHe TPYIIIIbI
pacTeHWi U >KUMBOTHBIX TI0 OTHOLLEHWI0 K cBeTy. CUrHajabHasi pOJib CBeTa.
doTonepruoausMm.

TemmiepaTypa Kak 5>Kojoruyeckui (akrtop. [leiicTBue TemriepaTypbl Ha
opraHusMbl. [loMKuUIOTepMHbIE U TOMOWOTEPMHbIE OpraHW3Mbl. DBPUTEPMHbIE U
CTEHOTEePMHbIE OPTaHU3MBI.

Bna)kHoCTh Kak 3Kosjoruueckuid akrop. Ilpucriocobsnenusi pacTeHuil K
To/iiep>KaHuio0 BoAHOTO OanaHca. Kraccudukaiyiss pacTeHH 10 OTHOIIEHUIO K
Bogie. [Tpucrioco6eHust J)KUBOTHBIX K U3MEHEHUI0 BOJHOTO PEXKUMA.

Cpezbl 00WTaHUS OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3ZYIIHasi, TOYBEHHas,
rlyOMHHasi ~ TIO/TIOYBEHHAs, BHYTpHUOpraHu3MeHHas.  ®DU3MKO-XUMHYeCcKHe
ocobeHHOCTH cpes, oOuTaHUsi OpraHu3MoB. [Ipucrioco6sieHusi OpraHu3MOB K
JKU3HU B pa3HbIX Cpejiax.

buonornueckve putMbl. BHeliHWe W BHyTpeHHUe pUTMbI. CyTOUHBIE U
roguuHbie puTMbl. [IpHcroco6/eHHOCTh OpPraHMW3MOB K C€30HHBIM H3MEHEeHUsIM
yCJI0BUM KU3HU.

JKusHeHHble Qopmbl opraHusMoB. [loHsiTue 0O >KU3HeHHOW (opwme.
’KvisHeHHbIe OPMBI pacTeHUM: JepeBbsi, KyCTaDHUKH, KyCTaDHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKW3HeHHble (OPMbI >KUBOTHBIX: T'HAPOOHOHTHI,
reoOHOHTBI, a3p0OMOHTBI. OCOO0eHHOCTH CTpOeHUsT U 0Opa3a JKHU3HH.

buotnyeckve  (akTopBbL Buasl  OMOTUUECKHMX  B3aUMOJENCTBUIA:
KOHKYPEHIIYsI, XMIIHAYeCTBO, CUMOMO03 U ero ¢dopmebl. IlapasuTi3M, Koorepalus,
MyTyaau3M, KOMMeHCau3M (KBapTHPAHTCTBO, HaxyieOHUuecTBO). HeTpodrueckue
B3auMoelicTBus  (Tonmueckue,  (opuyeckue, (abpuueckue). 3HaueHHe
OMOTHUECKHUX B3aUMOJIEMCTBUM JijIS  CYI[eCTBOBAHWsS OpPraHU3MOB B Cpejie
obuTanus. [TpUHIMIT KOHKYPEHTHOTO UCK/TFOUEHHSI.

JdeMoHCcTpanuu

Tabmuipl U cxeMbl: «3JKoJjiorThyeckue (akTopbl», «CBETOBOM CIIEKTp»,
«3JKO/IOrMYecKre T'PYIIbl JKUBOTHBIX 10 OTHOIIIEHUIO K CBeTy», «TeryIoKpOoBHbIE
JKUBOTHBIE», «XOJIOJHOKPOBHbIE >KUBOTHbIe», «DU3n0sOruueckue ajarnraiuu
JKUBOTHbIX», «Cpeapl 00WTaHHS OpPraHU3MOB», «bBHO/IOTHUUECKHE DPUTMbI»,
«KusHenHole  (GopMbl  pacTeHuil», <« Ku3HeHHble  (OPMBI  JKUBOTHBIX»,
«DKOCHCTeMa IIMPOKOIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOMHOIO jeca», «Llerm
MMUTaHUS», «XUITHUUECTBO», «Ilapasutusm», «KoHKypeHius», «CHUMOMO03»,
«KomMeHcanusm».

OO6opymoBaHue: repbapuy pacTeHHW W >KUBOTHBIX, IPHUCIIOCOOIEHHBIX K
BJIMSIHUIO Pa3/IMUHbIX 3KOJOTHYECKUX (aKTOpOB, repbapuy CBeTO/HOOUBLIX,
TeHe/T0OMBLIX Y TEHEeBBIHOC/MBBLIX pPAaCTeHHWH, CBeTO/MOOVBLIE, TeHeMIOOUBbIE U
TeHEeBBIHOC/IMBbIe KOMHATHbIE pacTeHUs], repbapry ¥ KOJIJIEKI[UH TeIIOF0OUBBIX,
3MMOCTOMKHX, MOPO30YCTOMUMBBLIX PacTeHHWM, uydesa IITHI] U 3Bepeid, repbapuu
pacTeHuM, OTHOCALLIMXCS K rurpoduram, KcepoduraMm, me3o(uTaM, KOMHATHBIE
pacTeHusl JJaHHBIX TPYMII, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOIINX B pa3HbIX Cpefiax,
repbapuy U KOJIJIEKI[MM pacTeHWd W >KUBOTHBIX, 0O/afialox YepTamMu
TIPUCITOCOO/IEHHOCTH K CEe30HHBIM HM3MEeHEeHHUsIM YCJIOBUM >KW3HU, Tepbapuu u
KOJUTEKI[UM PACTeHUM U >KUBOTHBIX Pa3/UUHBIX >KU3HEHHBIX (DOpPM, KOJJIEKIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/IMUHBIX OMOTUUECKUX B3aUMO/I€HCTBUSX.

JlaboparopHasi pabora «BbIsB/IeHHe IIPUCIIOCOOIEHHM OpPraHU3MOB K
BJIUSIHUIO CBETa».

JlaboparopHasi pabora «BbisiBleHHe TIPUCTIOCOOMeHUM OpraHU3MOB K
B/IUSTHUIO TeMIIepaTyphbl».

JlaboparopHast pabora «AHaToMUUYeCcKHe OCOOEHHOCTH PpAaCTeHWH U3
Pa3HbIX MeCT OOUTaHMUSI».

Tema 8. Jxosiorusi BU/I0B U MOMY/IALMH

JKojoruyeckde  XapakKTepUCTUKW  TomyJsiuuu.  [lomyssuus  Kak
buosiornueckasi cucrema. Posib HEOJHOPOJHOCTU Cpejibl, (hH3UUeCcKUx OapbepoB U
ocobeHHOCTel 6MOJIOTHU BUIOB B (POPMUPOBAHMY MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyssituid. OCHOBHBIE TIOKa3aTeau TIOMY/SII[UH: UMC/IEHHOCTb, IIJIOTHOCTD,



BO3paCTHasi U TI0/I0Basg CTPYKTypa, POXKAAeMOCTb, TIPUPOCT, TeMIl pOCTa,
CMepTHOCTb, MUTPaLIUSL.

JKoJsiorhuueckasi CTpykTypa mnonyssaiuu. OLeHKa YUMCI€HHOCTU TOMYJISLUY.
JvHamuKa monynsiqud U e€ peryJsius. buoThueckui mMOTeHUMaN MOMYJISILUH.
MopenvpoBaHue JUHAMUKU MOMYJALUA. KprBble pocTa YMC/I€HHOCTH TOIYJISALIUM.
KpuBble BbDKUBaHUS. Peryssiiusi YMC/IEHHOCTH TOMYJ/IsILUK: poJib  (hakTOpPOB,
3aBUCSAIMX Y He 3aBUCAIIUX OT IJIOTHOCTU. DKOJIOTUUeCKHe CTpaTeruu BUoB (T- U
K-cTparerun).

[Tonsatrie 06 3KO0/IOTHYECKOW HUIlle BUja. MecroobuTtaHue. MHoroMmepHas
MoJie/ib  9Kosiornueckor HumM bk, XaTuumHCOHa. Pa3mepnl 3KO0/I0rAuYecKou
HULIM. [ToTeHLMabHAsS ¥ pearM30BaHHAs HULLIU.

Bup kak cucteMa momyssiud. Apeanbl BUJOB. BUJbl U UMX KA3HEHHbIE
CcTpaTervu. JK0JIOTHYeCKre SKBUBa/IeHThI.

3aKOHOMEPDHOCTH TOBEeJEeHUsI M MUIpPalui >KUBOTHBIX. buHosornueckue
VMHBAa3UU Uy>KepPOJHBIX BHU/IOB.

JeMoHcTpanuun

[Toptpet: . 1. XaTUMHCOH.

Tabmuiel ¥ CXeMbl: «3JKOJIOTHYECKHEe XapaKTePUCTHUKU TIOMYJISLUN»,
«IIpocTpaHCTBeHHast  CTPYKTypa  TMOMyasiuuu»,  «Bo3pacTHble  MUpaMuU/ibl
nonyaauuu», «CKOpOCTb — 3acesieHusl II0BepXHOCTM  3eM/IM  pas/IMuHbIMU
opraHusmamMu», «Mojenb 3Konorudeckour Huid k. . XaTumHCOHa».

Ob6opyzaoBaHue: repbapyy pacTeHuH, KOJ/IIEKIIUN )KUBOTHBIX.

JlaboparopHasi pabora «IIpucrnocobneHuss ceMsiH  pacTeHHWd K
pacceneHuIo».

Tema 9. IKo0/10rus C000IIEeCTB. JKO/TOrHYECKHE CHCTeMBI.

CoobijectBa opranusMoB. buorieHo3 u ero crTpykrypa. CBsI3M MeXIy
opraHvM3mamiu B OHo1ieHO3e.

JkocucteMa Kak OTKpbITas cucteMa (A. k. TeHcnm). @yHKIMOHAIbHBIE
O/I0KM OpraHM3MOB B JKOCHCTeMe: TIPOAYLIEHTbl, KOHCYMEHTBI, DPeIyLieHThI.
Tpoduueckne ypoBHH. Tpoduueckre 1jernmd U CeTH. AOWOTHUYECKHe OI0KH
s5KocucTeM. IT0UBbI U Wbl B 3KOCUcTeMax. KpyroBopoT BeleCcTB U TTIOTOK SHEePruur
B 9KOCUCTEMeE.

OcHoOBHBIE  TIOKasaTe/M  3KOCUCTeMbl. buomacca U MPOAYKLMSA.
OKosioruueckye MpaMu/ibl urcesi, 6omMacchl ¥ SHEPTUU.

HuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
Hamnpag/ieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIeCTB — CyKI[eCCHH. [lepBUUHbIE U
BTOPUYHbIE CYKLECCUM W UX T[PUYMHBL. AHTDOIOreHHble BO3JEeWCTBUS Ha
cykueccud. KnrMakcHoe coobiiectBo. briopasHoobpasyve v MoHOTa KpyroBOpOTa
BeIIeCTB — OCHOBA YCTOMUKMBOCTU COOOIIIECTB.



[TpupozHbIie 3KOCUCTEMbI. JKOCUCMeMbl 03€p U peK. DKocucmembl Mopel u
OKeaHos. DKocucmeMbl MyHOp, /1eco8, cmenetl, NyCMbIHb.

AHTpOIIOTeHHbIe IKOCUCTEMbI. ATpPO3KOCHCTeMa. ATrpoleH03. Pasmnuus
MeXKly aHTPOTIOTeHHbIMU U TPUPO/JHBIMU 9KOCUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHble KOMITOHEHTbI ypbOoskocucteM. I'opozckas
dbmopa u dayHa. CuHaHTpomu3alusi TOpPOJCKoW (ayHbl. buonoruueckoe wu
XO03sIICTBEHHOE 3HaueHUe arpo3KoCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aMMO/€HMCTBUM OPraHW3MOB B
sKocucTemMax. Poib KackadHoz2o 3¢ggekma u 8udos-30upukamopos (Karouesblx
8u0do8) 8 (hyHKYuoHuUpogaHuu skocucmem. [lepeHOC 3HEPrUU W BeLLEeCTB MEXAY
CME@XHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHW3MOB, TIOMYJISLANA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eliCTBUM.

MexaHu3mbli go30elicmeusi 3aepsi3HeHUll  pasHbIX munos Ha
cyb0p2aHU3MeHHOM, Op2aHU3MEeHHOM, NONYASYUOHHOM U SKOCUCMEMHOM YpPOBHSIX,
OCHOBbl  3KO/02UYECKO20  HOPMUPOBAHUSI  AHMPONO2EHHO20  B8030elicmaust.
MeTo/10/10T1si MOHUTOPUHTA eCTeCTBEHHBIX M @aHTPOIIOT€HHbIX 3KOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. Ix. TeHcn.
Tabauibl U CXeMbL: «CTpykTypa  OuHOLIeHO3a», «3JKocucrema

[IMPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOrO jeca», «PyHKIMOHA/IbHbIe
IPyNIbl OPraHW3MOB B 3KOCHCTEMe», «KpyroBOpOT BeIIeCTB B 3KOCHUCTEME»,
«Jenu nuTaHus (MacTOMILHAS, JeTPUTHAsN)», «DKOJIOTHUUECKasi MTUpaMHUia UYKCeT»,
«JKojIornueckasi mipamua OMomMacchl», «OKOJOTHUecKasi MipaMuzia SHEePrumn»,
«Obpa3oBanue 6omoTa», «IlepBruuHas Cykijeccusi», «BoccraHoB/ieHHe Jjieca 1moce
ro)kapa», «JKOCHCTeMa 03epa», «ATporieH03», «KpyroBopoT BelecTB M TOTOK
SHEepPIvM B arporieHo3e», «[Ipumepsl ypbosKocHcTeM».

O6opyioBaHue: repbapyuy pacTeHHM, KOJIIEKI[MHM HAaCeKOMBbIX, Uyydesia IMTULL U
3Bepei, repbapuu Ky/JIbTYPHBIX U IUKOPACTYIIMX PACTeHHM, akBapUYM KaK MO/Ie/Th
9KOCUCTEMBI.

IIpakTuueckas pabora «/3ydyeHne u onvcaHre ypo03KOCHUCTEMBD».

JlaboparopHasi pabora «l3yueHue pa3HooOpa3usi MeNKHUX TTOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCHUCTEMAX».

OKCKYypCHAA «IKCKYpCHsl B THITUUHBIA OHMoreorieHo3 (B ayOpaBy, Oepe3HSK,
e/TbHUK, Ha CYXO/I0/bHBIA W/ TTOMMEHHBIN YT, 03epo, 60/10TO0)».

IKCKypcusi «DKCKypCHs B arpo3KocucTeMy (Ha rosie Wid B TeIIMYHOe
XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

buocdhepa — oOmeriaHeTapHass 000/0ukKa 3eM/IM, T[je CYIIIeCTBYeT WM
CyllleCTBOBaJia >KU3Hb. Pa3BuTHe mpejicTaBieHui o 6uocdepe B Tpyzax J. 3rocca.



Yuenue B. . BepHazickoro o 6uochepe. Obnactu 6rocdepsl u eé cocras. KuBoe
Bell[eCcTBO brocdepsl ¥ ero PyHKIUH.

3aKOHOMepHOCTU CyljecTBoBaHUs 6uochepsl. OcobeHHOCTH OMocdepnl Kak
ryi00anbHOM 3KOCUCTeMbl. JJuHaMUueckoe paBHOBecue B 6rocdepe. KpyroBopoTsl
BeIIeCTB U OHMOreoXMMHUUecKre LUKIbI (YI/Iepofa, a30Ta). PUTMUYHOCTE SIB/IEHUM
B Orocdepe.

3oHanbHOCTL Ouochepbl. IloHsate o 6Guome. OcCHOBHbIE OMOMBI CYIIIH:
TYH/Ipa, XBOWHbIE jieca, CMelllaHHbIe U 1IMPOKOJ/IMCTBEHHbIE Jieca, CTel, CaBaHHbI,
MyCTbIHW, TPONIMUECKUE jieca, BbICOKOTOPbsi. K/iMMar, pacTUTeNbHBIA U )KUBOTHBIM
MHP OMOMOB CYIIIH.

CtpykTypa 1 OYHKIIMS )KUBBIX CUCTEM, OlleHKa UX peCypCHOTO0 TOTeHIMaa U
brochepHbIX QYHKIHIA.

JdeMoHCcTpanuu

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

Tabnuipl U cxembl: «['eocdepnbl 3eman», «KpyroBopoT a3oTa B Mpupoje»,
«KpyroBopot yrneposa B mpupofe», «Kpyropopor Kucaopoja B TIPUPOJE»,
«Kpyroeopot Bozabl B mpupoze», «OCHOBHbIE OMOMBI CyIH», «KiuMaTtuueckue
nosica 3emsn», «TyHapa», «Taura», «CmellaHHbIM jec», «IIIMPOKOIMCTBEHHBIN
nec», «Ctenb», «CaBaHHa», «[1ycTbiHs», « Tponuueckui gec».

Ob6opyoBaHue: repbapuy pacTeHUM pa3HbIX OMOMOB, KOJIJIEKI[UM KUBOTHBIX.

Tema 11. YestoBeK M OKpyKawinas cpeaa

OKOJIOTUYeCKWe KpU3UChl W WX TMpUYMHBL. Bo3paelicTBue uenoBeka Ha
buocdepy. 3arpsisHeHuWe BO3AYIIHON cpeAbl. OxpaHa BO3/Ayxa. 3arpsi3HeHUe
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiieHue mouBbl. OxpaHa
TIOUBEHHBIX peCcypcoB. VI3MeHeHHe K/IMMara.

AHTpPOMNOreHHOe BO3/|eiCTBHE HA PACTUTE/bHBIM WU >XUBOTHBIM MUp. OxpaHa
PacTUTE/ILHOTO M >XMBOTHOrO Mupa. OCHOBHbIE TIPUHIUIBI OXPaHbl MPUPO/IbI.
Kpacaple KHurn. Ocobo oxpaHsiemble TipupofHble Tepputopuu (OOIIT).
BoTtaHnuyeckue cafibl ¥ 300/I0TMUeCKUe MapKu.

OCHOBHbIE TIPUHLIUMBI YCTOMUMBOTO DPA3BUTHSI Uei0OBeYeCTBa W TPUPO/bI.
PaljuoHanbHOe ~ TPUPOJIONIONB30BaHUE W COXpaHeHHWe  OHOJIOrMYecKoro
pa3HooOpa3ust 3emsid. OOIMe 3aKOHOMEPHOCTH TJI00a/lbHBIX 3KOJIOTMYECKUX
KpHu3rcoB. OcOOeHHOCTH COBPEMEHHOT'0 KpH3Kca U ero BeposiTHbIe TIOC/Ie/ICTBUSI.

Pa3BuTue MeTOZOB MOHMUTODMHIA Pa3BUTUSI OMACHBIX TEXHOTE€HHBIX
niporjeccoB. CucmemHble UCCAe008aHUsI hepexoda K pecypcocbepezaiowjeli u
KOHKYypeHmocnocobHoll sHepeemuke. buosozuyueckoe pazHoobpasue u buopecypchbi.
HayuoHanbHble uHpoOpmayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no CcocmosiHUIO omoenbHblXx 6udo8 U 3Kocucmem. (OCHOBbI



3Kopeabuaumayuu 3Kocucmem U cnocobos 60pbObI ¢ 6GuONoOBpeHcOeHUsMU.
PekoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JeMoHCcTpanuun

Tabmupl U cxembl:  «3arpsi3HeHHe  aTMocdepbl»,  «3arpsi3HeHue
rupocdepel», «3arps3HeHrde TMOouBbl», «[lapHUKOBBIA 3pdekT», «Ocobo
OoXpaHsieMble TIPUPO/IHbIE TEPPUTOPUN», «MOozieu yIIpaBIsieMoro MUpPay.
O6opymoBanue: doTorpaduu OXpaHseMbIX pACTeHWM M >XUMBOTHBIX KpacHoi
kHUru Poccutickon ®epepanyu, KpacHOM KHUTU pervoHa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI ITO
bHNOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaBnMMBaeT TpebOBaHUSI K pe3yJbTaTaM OCBOEHUS
o0OyuarolMMHUCS TPOTpaMM  cpefiHero 001iero o0pa3oBaHus: JUYHOCTHBIE,
MeTaripeIMeTHbIe Y TIpeIMEeTHBIE.

B CTpyKType TMYHOCTHBIX Pe3y/bTaTOB OCBOEHHS MPOTPaMMbI 110 OMOJIOTHH
BbI/le/IeHbl CJIe/IVIOIIe COCTAaBJISFOIIMe: O0CO3HaHKe 00yuaroMMUCs POCCUHCKON
IPaKJAaHCKON UJIEHTUYHOCTU — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU
W camMooripefie/leHUI0, Haauyue Momugayuu K oOyueHuto  Ouosioruy,
yeneHanpaeneHHoe pasgumue BHYTPEHHUX YOeXJeHUM JMYHOCTM Ha OCHOBE
K/TFOUEBBIX I[eHHOCTeH W WCTOPUYECKWX TPAJAWLIMN pa3BUTHS OHUOIOTHUECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOGHOCMBb 00YUAIOIINXCSI PYKOBO/ICTBOBATHCS B CBOEH
J1esITeNTbHOCTU  1|€HHOCTHO-CMBIC/IOBBIMUA ~ YCTAaHOBKAaMH, TMPUCYLIMMU CUCTEME
Ouosoruueckoro  o0pa3oBaHUs, HaAUuUe  NPABOCO3HAHUS  SKOJIOTUYeCKOUH
KyJbTYPbI, CNOCOOHOCMU cmMasumb 11eJId ¥ CTPOUTD KU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHUS MPOTrPaMMBbI TI0 OMOJIOTHHU IOCTUTAIOTCS
B eJUHCTBe y4yeOHOW U BOCTIMUTATeNbHOW [eATebHOCTM B COOTBETCTBUU C
TPaJULMOHHBIMHA POCCUMCKUMU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMH U JYXOBHO-
HPABCTBEHHBIMH 1[eHHOCTSIMH, TIPUHSATHLIMU B OOII[eCTBe TIpaBWIaMH U HOpMaMH
TOBe/IeHHsI W CIOCOOCTBYIOT TpolieccaM CaMOTIO3HaHWsI, CaMOBOCITUTAHUSI U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEM TIO3WMLMW JIMYHOCTHU, MaTpPUOTU3MA W
yBa)KEHUSI K 3aKOHY W TIPaBOIOPSKY, Ye/I0BeKY TpyZa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO yBa)keHWs, OepeXXHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIequio |
TPaJIMLIUSIM MHOTOHAlLMOHa/bHOTO Hapojia Poccuiickoit @epnepauyd, Npyupojie U
OKpY>Karoleun cpefe.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHHWsS yueOHOro mpeamera «buosorys»
JOJDKHBI OTpaXkaThb TOTOBHOCTb U CITOCOOHOCTH 00YYarOIIUXCSI PYKOBO/ICTBOBAThCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[held JIMYHOCTH, CUCTEeMON I1[@eHHOCTHBIX
OpUeHTALUi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHulh, COOTBETCTBYIOILIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOITecTBa, paclidpeHHe >KU3HEHHOTO
OMbITa Y OMbITA AEeSTeTbHOCTH B MPOLIECCe peaav3aliid OCHOBHBIX HarlpaB/IeHUU
BOCITUTaTeIbHOU [1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpa)K/1aHCKOT0 BOCTIMTAHMS:

cchOpMHUPOBAHHOCTb IPAYKJAHCKOM MMO3UIIMK 00y4Jarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO YjieHa POCCHUICKOT0 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpPaB U 0OsI3aHHOCTEH, yBaKeHHe
3aKOHa Y MpaBOMOPSIJKaA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW [IeATe/TbHOCTU TIpU CO3[aHUU
yueOHbIX TPOEKTOB, pellleHUM y4eOHBbIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
O1ONMOrNYeCcKrX KCIIePUMEHTOB;

CTIOCOOHOCTh ~ OTpefieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIIEHWIO K
SIBJIEHUSIM COBPE@MEeHHOU JKU3HU U OOBSICHSTD €é;

yMeHUe YUWUTBhIBaThb B CBOUX AEMCTBUSX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMMO/IENCTBUS JItO/Iel C Pa3HLIMM YOEXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMHU U
COLIMa/IbHBIM T0JIO)KEeHHEM;

TOTOBHOCTb K COTPYJHUYECTBY B TIpOLleCcCé COBMECTHOT'O BbITIOJIHEHUS
yueOHbIX, TI03HaBaTeIbHBIX W HWCCIeOBaTe/IbCKUX 3a/jady, YBaKUTEILHOTO
OTHOIIIEHUSI K MHEHHIO OIMOHEHTOB TIpH OOCY>KIEeHWU CIIOPHBIX BOITPOCOB
OHOJIOTUUECKOTO COZiepKaHMUS;

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

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hopMHPOBaHHOCTb POCCHUMCKOU IPaK/]JaHCKOM W/JJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHUsT K CBOEMY Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH Iiepe[
PoguHOM, ropAoCTU 3a CBOM Kpau, CBOKO PoJuMHY, CBOU $3bIK U KYJbTYpY,
TIPOLLIJIOe Y HacCTosiIllee MHOTOHALIMOHATLHOTO Hapoja Poccuy;

1IeHHOCTHO€ OTHOIIIeHUe K TIPUPOIHOMY Hac/Ie/IuI0 U TTaMSITHUKAM MPUPO/BI,
JNOoCTXKeHUsM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CTIOCOOHOCTh OI|eHWBAaTh BK/A[] POCCHUMCKHMX YUEHBIX B CTAHOBJIeHWE U
pa3BuTHe OuosoTUM, TIOHMMaHHs 3HaueHWsi OWOMOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU UesioBeKa ¥ COBPeMeHHOr0 00I11eCTBa;

uzieiHast yOe)KJEHHOCTb, TOTOBHOCTb K C/Iy’KeHHI0 M 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

0CO3HaHWe [TyXOBHBIX LIeHHOCTeM POCCUMCKOT0 Hapo/a;

c(hOpMHUPOBaHHOCTb HPABCTBEHHOI'0 CO3HAHWS, STUUECKOTO MOBe/IeHUS;

CTIOCOOHOCTh OlIeHHMBAaTh CUTYal[MI0 W TIPUHUMATb OCO3HAHHBIE peIlleHHs,
OpPHEHTHPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTY;

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

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEJISIM, CO3/jaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHSTHS LIEHHOCTeM CeMeWHOM J>KM3HM B COOTBETCTBHUU C
TpaJuLMsIMU HapoJoB Poccuy;

4) 3CTeTUYeCKOro BOCIUTAHMS:

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

TIOHUMaH1e SMOLIMOHAILHOTO BO3/€MCTBHYS )KUBOM TIPUPO/bI U €€ [IeHHOCTH;



TOTOBHOCTh K CaMOBBID&)KEHUIO B PasHbIX BU/AX HCKYCCTBa, CTpeMJeHHe
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JTMUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GOpMHUPOBAHUA KYJLTYPbI 3/0POBbSl H
IMOI[HOHA/TBHOTO 0/1arono/y4ms:

MOHVMaHWe W peajiv3alivs 370poBoro U 0Oe3omacHoro obpasa JKW3HU
(3mopoBoe  TMTaHuWe, COOIOZiIeHWe  TUTUEHWYeCKWX TpaBUI W HOPM,
cbamaHCUpPOBaHHbIM pEXXUM 3aHATUM U OTAbiIXa, peryJspHas (u3nueckas
aKTUBHOCTh), 0OepeXXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIEeHUs K
coOcTBeHHOMY (DHM3UUECKOMY Y TICUXUUYeCKOMY 3/]0POBBIO;

MOHMMaHWe 1[€HHOCTW TMpaBWI HWHJWBUYaJlbHOTO U  KOJIJIEKTUBHOIO
Ge3omacHOro rnoBefieHust B CUTYyaLUsIX, YIPOXKAIOILIMX 3[0POBbI0 U JKU3HU JTHOfel;

0CO3HaHUe TIOCEeJICTBUM U HEINpUSTHS BPeJHBIX MPUBBIYEK (yrOTpeb/ieHus
aJIKOT0J1s1, HADKOTHKOB, KypeHUsl);

6) TPy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTb K TPYZY, OCO3HaHHUe [IeHHOCTU MacTepCTBa, TPyJo/itobue;

TOTOBHOCTb K AaKTHMBHOM [1eATeJIbHOCTU TEeXHOJIOTMYeCKOW U COLranbHON
HaTpaB/IeHHOCTH, CIMIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/THHO
BBITIOJIHATH TaKYH0 /1eITe/IbHOCTh;

VHTEepeC K pa3/MuHbIM cepaM MpodecCUOHaNbHOW AesTebHOCTH, YMEHHUEe
coBepllaTh OCO3HAHHBIM BbIOOp Oyayineid rmipodeccu U peasM30BLIBAThH
coOCTBeHHBIE YKU3HEHHbIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMI0O W caMOOOpa30BaHHIO Ha
TIPOTSDKEHUH BCeM KU3HU;

7) 3K0/I0TUYeCKOr'0 BOCITUTAHUS:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIIeHHe K TIpUpoJie KaK HCTOUHUKY
JKU3HU Ha 3emJie, OCHOBe e€ CyLeCTBOBaHUSI;

TOBBIIIIEHWe YPOBHSI 9KOJIOTMUeCKOW KYJbTYphbl: TpUOOpeTeHHe OrbiTa
MJIAHWPOBAHUSI TIOCTYNKOB M OLIEHKM WX BO3MOXKHBIX TOC/IEJCTBUN /151
OKpY>Karoller cpe/ibl;

0CO3HaHUWe T700a/JbHOTO XapakKTepa KO0JIOTHUYeCKuX TpobsieM W IMyTell ux
pellieHus;

CIOCOOHOCTh  MCIIOJ/Ib30BaTh TpuoOpeTaemMble TIpM H3yueHUW OHoJioruu
3HAHUSI W YMeHUs TIpu pellleHUH MpobseM, CBS3aHHBIX C PpalMOHA/IBHBIM
TIPUPO/IOTIONB30BaHNeM  (COOJto/leHre  TMpaBWI  TIOBeJeHUsT B TIPUPO/Ie,
HalpaB/ieHHbIX HAa COXpaHeHWe paBHOBECHUs B HSKOCUCTEMaX, OXpaHy BW/IOB,
9KOCUCTeM, brochepsl);

aKTMBHOE HerpusTHe [eWCTBUM, TMPUHOCAIIMX BpeJ, OKpy)Karolleu
TIPUPOJIHOM CpeZie, yMeHHe MPOTHO3MPOBaTh HeO/aronpusiTHbie KO0JIOTHYeCcKHe
ToC/IeICTBUS MpeANPUHUMAaeMbIX eHCTBUI U MpeAOoTBpallaTh UX;



Ha/IMuKe Pa3BUTOTO SKOJOTMUECKOTO MBIIIIEHHS, SKOJOTUUeCKOM KY/IbTYPBHI,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYEeCKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI MU B TI03HaBaTe/bHOW, KOMMYHHUKAaTUBHOW U COIL[MA/IbHON
TMIPAaKTHKe, TOTOBHOCTU K YUaCTHUIO B MPAKTUUECKOU /leATeIbHOCTH IKOJI0TUUYeCcKon
HaTpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOT'0 TMO3HAHUSA:

c(hOpMUPOBAaHHOCTb MMPOBO33PEHUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HayKd W OOIIleCTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha [uajiore
KyJIbTYP, CIIOCOOCTBYIOII[ETO OCO3HAHHIO CBOETO MeCTa B TMOJIMKY/IbTYPDHOM MUDE;

COBepIIIeHCTBOBaHWe SI3bIKOBOM W UWTaTe/bCKOW KY/IbTYPhl KaK CpeZCTBa
B3aUMO/IEHICTBUSI MEX/Ty JIFOAbMU U MIO3HAHUS MUPA;

TOHMMaHWe CcrielupuKU OUOJIOTUM KaK HayKu, OCO3HAaHUs €€ pOoIu B
dbopMHpOBaHMY pal[MOHATBFHOTO HAYYHOTO MBIILIEHUS, CO3/IaHWH 11eJI0CTHOTO
Tipe/iCTaBeHdss 00 OKpy)KarollleM MHUpe KaK O e[MHCTBe TPHPO/bl, uesioBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHHMH MpobseM
COXpaHeHUs TIPUPOJHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUU [I/I1 COBPEMEHHOM LMBUIW3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[WLMHBI, CO3/jaHUE TepCIIeKTUBHbBIX
OMOTEXHO/IOTHM,  CMOCOOHBIX  pelllaTb  pecypcHble  MpobjemMbl  pa3BUTHUS
YeJI0BeUeCTBa, TIOMCKA MyTel BbIX0/ja U3 r100ambHBIX IKOJOTHUeCKUX Mpob/ieM u
obecrieueHrsi  Tepexofia K  YCTOMUMBOMY  pa3BUTHIO,  paljMOHATbHOMY
WCTI0/Tb30BaHUIO TIPUPOJIHBIX PecypcoB M (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HU;

3aMHTEPeCOBAaHHOCTh B TOJy4eHUM OHO/MIOTMUeCKUX 3HAaHUW B IIe/isX
TIOBBIIIIEHUsT  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHOW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIJMOHA/ILHOM T'PAMOTHOCTH O0OydYaromumxcs, hOpMUpPyeMOM
TIpY U3yueHUH OMOIOTUY;

TIOHMMaHWe CYIIHOCTHA MEeTO/IOB TI03HAHUsI, UCII0J/Ib3YeMbIX B €CTeCTBeHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHUS [/ aHa/lM3a M
00BsICHEHUSI SIBJIEHUM OKDY>KAlOIllero MUpa U MPOUCXOASAIIUX B HEM U3MeHEeHWH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/IFOUEHUsI Ha OCHOBe HayuHbIX (DaKTOB U
VMEIOIIMXCS JAHHBIX C LIeJTbI0 MOJTyUeHUsl JOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTh CaMOCTOSITE/ILHO HCIIO/Ib30BaTh OHOJ/IOTHYeCKHe 3HaHWSA /IS
peliieHusi Ipo6JieM B peasbHBIX KM3HEHHBIX CUTYaLIWsX;

OCO3HaHWe LIEHHOCTU Hay4yHOW [leATe/bHOCTH, TOTOBHOCTb OCYILeCTB/ISTh
TIPOEKTHYIO U UCC/Ie[]0BATeIbCKYIO AesITeTbHOCTh MHAVBU/YaIbHO U B TPYIIIE;

TOTOBHOCTH M  CIIOCOOHOCTb K  HeNpephlBHOMY 00pa3oBaHUIO M
camMo0obpa30oBaHul0, K aKTHBHOMY TOIyYeHWI0 HOBBIX 3HaHUW MO OHOJIOTHH B
COOTBETCTBHUHM C )KMU3HEHHBIMU TTOTPeOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/bTaThl OCBOeHHs yueOHOro ripeaMera «buosorus»
BK/IIOUAIOT: 3HAuMMble i1  (OPMHpPOBaHWS MHPOBO33DEHHUSI OOYUAFOIIMXCS
MEeXIUCIUTITMHAPHBIEe (MeXKIIpeJIMeTHbIe) OOITleHayUYHble TOHSTHS, OTPa’karoljue
1[eJIOCTHOCTb HAyUHOM KapTWUHbl MHpa U CIeLU(PUKY MeTOJ0B TO3HaHUs,
VICTIO/Ib3yeMbIX B €CTECTBEHHBbIX HayKax (BelecTBO, SHEeprus, siBjieHue, NpoLecc,
CUCTeMa, HayuHblld (DaKT, MPUHLIUM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
WcciejoBaHWe,  HaOmofieHHWe,  W3MepeHWe,  JKCIIepUMEHT W JIpyrue);
yHUBepcarbHble yueOHbIe [JeicTBUs (TI03HaBaTe/bHbIe, KOMMYHUKaTHBHbIE,

peryJsiTUBHbBIE), obecrieunBaroIye dbopmupoBaHue (byHKIMOHA/TbHOM
I'PaMOTHOCTH M COI[HA/JIbHOM KOMIEeTEeHIMM OOydJarlomuxcs; CHoCOOHOCTh
00yuaroIrXCs WCTI0JIb30BaTh OCBOEHHbIe MeXXAUCLUTIIMHAPHbIE,

MHDOBO33peHUYeCKre 3HaHUs U yHUBepca/ibHble yueOHble [eWCTBUS B
TO3HaBaTe/IbHOU U COLIMA/IbHOU MPaKTUKe.

B pe3ynbrare wu3ydeHusi OWoONOTMM Ha ypOBHE CpeAHero 0OIero
obpa3oBaHust y oOyuatorerocs OyayT cpopMHpOBaHbLI — T03HaBaTe/bHbIE
yHUBepcasbHble yueOHble eliCTBHs, KOMMYHUKaTUBHbIE YHUBepCalbHble yueOHbIe
JeNCTBUs, pery/sSTUBHble YHUBepcalbHble yueOHble [elCTBUS, COBMeCTHast
JesITeIbHOCTb.

MertaripeiMeTHbIe pe3y/lbTaThl OCBOEHUs IIPOrpPaMMbI CpefHero 0O0IIero
o0pa3oBaHUs [JOJKHBI OTPaXkaTh:

OBjiafieHue YHHUBepCa/IbHBIMU y4eOHBIMU M03HaBaTe/IbHBIMHU
NeHCTBUAMU:

1) 6a30BBIe JTOrHYECKHE JeUCTBHSA:

camMoCTosITe/lbHO  (OpMy/MpOBaThb W aKTyaJM3upoOBaTh  Ipobiemy,
paccMaTpuBaTh e€é BCeCTOPOHHE;

WCTI0/Tb30BaTh TPH OCBOEHWM 3HAHWM TIPUEMBI JIOTHUYECKOTO MBIITUIEHUS
(aHanM3a, CMHTe3a, CpaBHeHUs, KaccuduKaiyuy, 060011ieHNsT), pacCKpbIBaTh CMbICIT
OuoIOTUUeCKUX TIOHATUM (BBIJENSATh UX XapaKTepHble TPU3HaKW, YCTaHaB/IUBAThb
CBSI3U C APYTUMU TIOHSITUSIMU);

OTIpefiesiiTh 1IefIM JIeATeTbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HX
JOCTHKEHHSI, COOTHOCHUTD Pe3yJIbTaThl JesiTeIbHOCTH C TTI0OCTaB/I€HHBIMU 1]€/ISIMU;

WCTI0/Tb30BaTh OUOIOrMUecKye TIOHSTUS Ajis 00bsicHeHus1 (DaKTOB U SIBJIeHUM
JKUBOM TIPUPOJbI;

CTPOUTH JIOTUYECKHEe pacCyXAeHus1 (MHAYKTUBHbIE, MeJyKTUBHbIE, IIO
aHaJIOTHH), BBISB/ISATH 3aKOHOMEDHOCTH W TIPOTHBOPEUHsI B pacCMaTpUBAaeMbIX
SIBJIEHUSTX, (DOPMY/TMPOBATh BHIBOABI U 3aK/TFOUEHUST;

MPUMEHSATb ~ CXeMHO-MOJleJibHble ~ Cpe/iCcTBa [l TIpeJCTaB/ieHus
CYIIeCTBEHHBIX CBsI3ed M OTHOIIIEHHI B M3ydaeMbIX OHMO/IOTMUeCKHUX 00BEeKTaX, a



TaK)Ke€  TPOTUBOPEYMH  Pa3HOTO0  poOJia,  BBIABJIEHHBIX B  Pa3/IMUHbBIX
HUH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTthiBaTh IJIaH peIleHHs Mpo0/eMbl C YYETOM aHa/IHM3a HUMEROIIUXCS
MaTepHa/IbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B 1eSIT€/IbHOCTD, OL[eHHBaTh COOTBETCTBUE Pe3y/IbTaTOB
1[eJI5IM, OLIEHUBATh PUCKU MTOC/IeICTBUH [1eTe/IbHOCTH;

KOOP/AMHUPOBaTh U  BBINOJHATL pabOTy B  YC/IOBUSIX  peajbHOIO,
BUPTYa/IbHOT'O U KOMOMHMPOBAHHOT'O B3aUMO/I€HCTBHSI;

pa3BUBaThb KPEATUBHOE MBILIEHUE MTPYU PeIleHUH KU3HEHHbIX TIPO0IeM.

2) 0a30BbIe HCC/Ie0BATE/IHCKHUE [[eHiCTBUSA:

B/1a/IeTh HaBBIKAMU yueOHO-KMCC/Ie[j0BaTeIbCKOM 1 MPOEKTHOM /1eATeIbHOCTH,
HaBbIKAMU  pas3pellleHuss  MpobsieM, CHOCOOHOCTBIO Y TOTOBHOCTBIO K
CaMOCTOSITE/IbHOMY TTOMCKY METOZIOB pellieH st TTPaKTHUeCKUX 3a/1a4, IPUMEeHeHHIO
Pa3/IMUHBIX METO/IOB [TO3HAHUS;

WCITO/b30BaTh pPa3/iiyHble BH/bI [I€ATEbHOCTH TI0 II0JYYEHHIO HOBOTO
3HAHMs], €ro WHTeprpeTaldd, MpeoOpa3’0BaHUI0 M TPUMEHEHUI0 B YueOHBIX
CHUTYaIL[{sIX, B TOM YHCJIe TIPH CO3/JaHUH YUeOHBIX U COLMA/IbHBIX TTPOEKTOB;

(bopMHpOBaTh HayUHbIM THI MBILUIEHUS], B/IaleTh HAYYHOH TePMHUHO/IOTHEH,
K/IFOUEeBLIMM TTOHATUSIMH ¥ METOZAMU;

CcTaBUTb U (HOPMYJUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTebHOM
JIeATeIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

BBIAB/ISTL TIPUUMHHO-C/IE[ICTBEHHbIE CBSI3W M aKTya/JM3UpOBATh 3ajauy,
BBI[BUraTh THUIIOTE3y €€ pellleHus], HaXOAWTb apryMeHThI [/ J0Ka3aTeIbCTBa
CBOUIX YTBEP)K/I€HUH, 3a/jaBaTh MapaMeTpPhbl U KDUTEPUM PELIeHMS;

aHa/IM3UPOBaTh IIOJIyUeHHbIE B XO/€ peIleHWs 3a7aud  pPe3yJbTaThl,
KPUTHUECKH OLIEHHUBATh UX [[OCTOBEPHOCTh, ITPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSIX;

JIABaTh OLIEHKY HOBBIM CUTYAaI|UsIM, OLIEHUBATh PUOOPETEHHBIN OIbIT;

OCYILIeCTB/IATh IieJieHarpaB/IeHHbIA TMOMCK IepeHoca CpeACTB M CrocoboB
JelcTBYS B IPO(eCCHOHAIBbHYIO CPefy;

yMeTh TepeHOCUTh 3HaHUSl B T03HABaTe/NbHYI0 M TPAKTHUECKyH 00J/1acTH
JKU3HEIesITe/IbHOCTH;

yMeTh UHTeIPUPOBATh 3HAHMUS M3 Pa3HbIX MPeIMETHBIX 00/1acTel;

BbIJJBUraTb HOBbIE H/I€H, TpejjlaraTb OPUTHHA/bHbIE TIOAXO/bl U PEIeHus,
CTaBUTh MPOO/IEMBI U 3a/jauu, [OITyCKAOIIMe a/IbTePHATUBHbIE PEeIIeHHS.

3) pabota c uadpopmaruei:

OPUEHTHPOBAThCS B Pa3/IMUHbIX UCTOUHUKAX MH(POPMAIK (TEKCTe yuebHOro
1MocoOusi, HAy4HO-TIOMY/IIPHOM  JIUTepaTtype, OWOJIOTHUECKUX C/IOBApsX |
CTpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/JIU3HUPOBaTh



MHGOPMAIHIO Pa3INUHbIX BUJOB U (DOPM IIpPe/ICTaB/IeHNs], KpUTHUECKH OL[€HHUBATh
eé T0CTOBEPHOCTb U HETIPOTUBOPEUNBOCT;

dbopMy/IMpoBaTh 3arpochl ¥ TIPUMEHATh Pa3/IMYHbIe METOZbl TIPU TIOMCKe U
orbope Guosiornyeckoil MHbOpPMAI[UH, He0OXOJUMOU AIJi BBITOTHEHUsT YUeOHbIX
3a/1au;

rpuoOpeTaTh OIMBIT MCIO/b30BaHUS HWHGOPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATb KYJ/IbTYPy aKTUBHOT'O WCIIOIb30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSATeJIbHO  BbIOMpaTh  ONTHUMAaNbHYIO  (OpMy  IIPe/CTaB/IEHUS
buronoruyeckor uHboOpMauK (cxeMbl, rpadHKH, JUarpaMMbl, TaO/IULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyUHBIM sA3BIK B KauecTBe CpeACTBa mnpu pabote c
Ouvonornueckort wuH(poOpMaleil: TIPUMEHATb XUMUUeCKHe, (U3NUecKue M
MareMaTH4YecKhe 3HaKW W CHUMBOJIBI, (hOpPMYJibl, abOpeBHaTypy, HOMEHK/IATYpY,
WCIIO/Ib30BaTh M TIpeo0pa3oBbIBaTh  3HAKOBO-CHMBO/IMUECKHWE  Cpe/ICTBa
HarISIHOCTH;

BJIZIeTh ~ HABBIKAMM  pPACMO3HaBaHUSA M 3alUThl  WHOOPMAIUH,
MH(MOPMAaI[MOHHONW 6€30T1TaCHOCTH JIMUYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) o0menue:

OCYIIeCTB/IATH KOMMYHHKALIMK BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBAThb
B IMAJIOTe WM JUCKYCCHU TI0 CyIIecTBY obCy)kmaemoil Tembl (YMeHHe 3a/laBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHUsS OTHOCHUTE/ILHO BBITOTHEHUS IIpejjlaraeMou
3a/lau, YUMTBIBaTh MHTEPEChl W COTJIACOBAHHOCTH TO3WI[UH JPYTMX YUaCTHUKOB
JIMajiora Wiu JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHBIE CpejacTBa OOIeHUs, TTOHMMAaTb 3HAaUEHHE
COLIMANBHBIX 3HAKOB, TIPEATIOCHUIOK BO3HUKHOBEHHS KOH(M/IUKTHBIX CHUTYal[WH,
yMeTb CMATYaTh KOH(MIMKTHI ¥ BECTH TePETOBOPHI;

BJIaZIETh Pa3/IMUYHBIMU CIT0COO0aMH OOIIeHUsT W B3aMMO/IeHCTBYSI, TTOHUMATh
HaMepeHUsI IPYTUX JIo/Iei, MPOSIB/ISIT YBAXKUTE/ILHOE OTHOIIIeHHEe K COOeCeIHUKY
Y B KOPPeKTHOU popMe (hopMy/IMpOBaTh CBOU BO3PayKeHHS;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3pPEHHUSI C HCIOJb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHasi iefTe/TbHOCTD:

MOHMMAaTh W WCITO/Ib30BaTh ITPEMMYIIleCTBa KOMaHAHONW M WHIAWBHAYaTbHOMN
paboThI TIpU perieHny OMOoJI0rHYecKoi MPo6ieMbl, 000CHOBLIBAaTh HEOOXOAUMOCTE
MIPUMEHEHHS TPYIIIOBBIX (DOPM B3aMMOJEHCTBYS TIPH pellleHuH yueOHOM 3a/jauu;

BLIOMpAaTh TEMAaTHKy M METO/bl COBMECTHBIX JIeCTBUM C YUYETOM OOIIMX
MHTEPeCOB M BO3MOYKHOCTEH KaXk/I0T0 ujieHa KOJIJIEKTHBaA;



TpUHUMaTh  1ieJiId  COBMECTHOW  JiesiTe/lbHOCTH, OpPraHU30BbIBaTb WU
KOODJMHUPOBAaThb [EMCTBUSI MO €€ [OCTW)KEHUIO: COCTaB/AThH IIaH [EeMCTBUH,
pacrpeiesisiTh POMM C Y4YETOM MHEHHUM YUYaCTHUKOB, OOCY»XAaTb pe3y/bTaThbl
COBMECTHOU paboTh;

OlleHMBaTh KaueCcTBO CBOEr0 BK/3Jla M KaKJOr0 YyuaCTHHMKA KOMaHZbl B
o0r11Tuii pe3ysbTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIE TIPOEKThI, OlLIeHWBaTh WJled C TIO3WLMA HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTreruyeckoe TIOBeJileHMe B Pa3/IMUHbIX
CUTYyaL[UsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

OBjajieHlie YHUBEPCA/IbHBIMHU Pery/JIATHBHBIMHU JJeMCTBUAMM:

1) camoopraHu3anus:

WCTI0/Tb30BaTh OWOJIOTHYeCKWe 3HaHWS [Jid BbIAB/IEHUS TIPOO/eM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTh Ha OCHOBe OMOJIOTUUECKUX 3HAHWM I1ie/ieBble U CMbBIC/IOBBIE
YCTAaHOBKU B CBOUX JIEMCTBUSIX U MOCTYMKAax IO OTHOILIEHHIO K >XUBOU TIPUPOJIe,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTBJISATh MO3HABaTelbHYI0 [1eATe/bHOCTh, BbISIB/ISITH
1ipo0/iemMbl, CTaBUTh M (HOPMY/IMpPOBaTh COOCTBeHHbIe 3alaud B 0Opa3oBaTebHOM
J1esiTeNTbHOCTU U YKU3HEHHbIX CUTYallUsX;

CaMOCTOSITEJTLHO ~ COCTaB/ISATH TIUIaH pellleHus TIpo0/ieMbl C  YUYETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPeATIouTeHU;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PaCIIUPSATh paMKH yueOHOTo TTpeiMeTa Ha OCHOBE JIMUHBIX TTPe/IITOUTeHHH;

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

OLIeHMBaTh TIPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM JpPYAUIINA B
pasHbIX 00/1aCTSAX 3HAHWM, TOCTOSIHHO TMIOBBIIIATH CBOM 00pa3oBaTe/bHBIA U
KY/IbTYDPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€eHKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBBI B [IeSITe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsSIM;

BJaZileTh  HaBbIKAMM  TI03HaBaTeJbHOW  pedieKCMM KakK  OCO3HaHUS
COBepIlIaeMbIX JIeCTBUM U MBICUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB M
OCHOBAHHM, WCIOIL30BaTh MPUEMBbI pedieKCHM [IJIs1 OIleHKH CHUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

yMeTb OLIeHMBaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh pelleHusl M0 HUX
CHWKEHMIO;



MPUHMMAaTb MOTMBBI M apryMeHTbl [ADYTMX TIPU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

3) npuHsTHE Cebs U APyrux:

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTMBBI M apryMeHTbl JADYTMX TIPU aHaJu3e pe3y/bTaTOB
JleATe/IbHOCTY;

TIpU3HaBaTh CBOE TMPABO Y MPaBO APYTYX Ha OLIKOKY;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[UH JIPYTOTO UeioBeKa.

IMPEIMETHBIE PE3YJ/IBTATHI

[lpeameTHble pe3ysibTaThl OCBOEHHUSI COZlep)KaHUsi yueOHOro rpeaMeTa
«buonorusi» Ha yrayOnéHHOM ypOBHe OpHEHTHpPOBaHbI Ha obecrieueHue
npoduibHoro  oOyuenuss  oOyuwaroruxcss  Owosiornd. OHM  BK/IFOYAROT:
crietdryeckue s OMONOTHY HayUHble 3HAHUsS, YMEHUS U CIIOCOObI IeHCTBUIM 110
OCBOEHHUI0, UHTepIIpeTalui 1 Mpeobpa30BaHUI0 3HAHWM, BU/IbI AeATebHOCTH T10
TI0/TyUYeHHI0 HOBBIX 3HAHUW W WX TPUMEHEHUIO B Pa3/IMUHBIX yueOHBIX, a TakKKe B
peanbHbIX XKU3HEeHHbIX cuTyauusax. [IpegMeTHble pe3ysnbTaThbl IpeACTaB/IeHbI I10
rojiaM u3y4yeHwusl.

[IpeameTHbIe pe3ysbTaThl OCBOeHHWs1 yueOHoro mpeamera «buosorusi» B 10
K/1dcce IO/DKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTb 3HAaHWW O MecTe W poOJu OHOJIOTHHW B CHUCTEMe
eCTeCTBEHHbIX HayK, B ()OpPMHUPOBaHWM €CTeCTBEHHO-HAayUHOM KapTHMHBI MDA, B
MO3HAaHMU  3aKOHOB TPUPOJbI W  pellleHud TpobsieM  paldoHaabHOTO
TIPUPO/IOTIOH30BaHUs, O BKJ/IaJile POCCUMCKUX U 3apyDOeKHBIX YUEHBIX B Pa3BUTHE
O1oJIorum;

BlaJileHe  cucTeMoi OWO/IOTMUeCKHWX  3HAaHWM, KOTOpas  BKJ/IHOUAeT:
OCHOBOIIOJIAraloIe OUONIOTHYeCKre TepMUHBI W TIOHATHS (PKU3HBb, KIIeTKa,
opraHusmM, MmeTab0/iM3M, TOMeOCTa3, CaMOpPEry/SIusi, CaMOBOCITPOM3Be/leHue,
Hac/ieJCTBEHHOCTb, W3MEHUMBOCTb, POCT W pa3BUTHe), OHO/IOTHYECKHe Teopuu
(knetounas Teopus T. I1IBanHa, M. Illneligena, P. BupxoBa, XxpoMoCOMHasi TeOpust
HacnmenctBeHHOCTM T. Moprana), yuenus (H. W. BaBunoBa — 0 1jeHTpax
MHOTOo0Opa3usi ¥  TIPOMCXOXKAEHUST  KYJAbTYPHBIX  pacTeHHWi),  3aKOHbI
(equHOOOpa3vsi TIOTOMKOB TIEPBOTO TIOKOJIeHUs, pacCliieryieHusl, UACTOThI ramer,
He3aBUCMMOro HacjenoBanuss ['.  MeHzens, TromMo/JOTMUeCKUX psJOB B
HacJieJCTBeHHOU VI3MEHUUBOCTHU H. n. BagBuoga), TIPUHLUIIBI
(KOMIIEMEHTapHOCTH);

BJIaJleHhe OCHOBHBIMM MeTOJaM{ HAyUHOI'O TO3HAaHWS, MCIIO/b3yeMbIX B
OHO/IOTUUeCKUX UCC/IeIOBaHUSX JKMBBIX OOBEKTOB (OIHCaHWe, HW3MepeHue,
HaO/MoieHrne, SKCIIepUMEHT);



yMeHUe BbIJIe/ISITh CyIlleCTBeHHbIe MPHU3HAKU: BUPYCOB, KJIETOK IMPOKApUoT U
9YKapHOT, OJHOK/JIETOUHBIX M MHOTOK/IETOYHbIX OpraHU3MOB, B TOM UHCJIe
bakTepuii, rprubOOB, paCTeHUM, KUBOTHBIX U Ue/IOBeKa, CTPOEHUsI OPTaHOB U CUCTEM
OpPraHOB DAaCTeHWi, >KUBOTHBIX, UeJIOBeKa, TIPOLIeCCOB JKU3He/esATeIbHOCTH,
TIPOTEKAIOI[UX B OpraHW3Max PacTeHUH, KMBOTHBIX U uejloBeKa, OMOIOrmuecKux
TIpolieccoB: oOMeHa BelriecTB (MeTabomm3M), MpeBpalljeHusl SHepryur, OpoXKeHwHs,
aBTOTPO(YHOIO U reTepoTPpOPHOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, Meii03a, raMeToreHe3a, sMOpuUoreHesa, MOCTIMOPUOHABHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBHUAYaJbHOTO  pa3BUTUsA  oOpraHu3ma  (OHTOreHe3a),
B3aMMO/IeNCTBUSI TeHOB, reTepo3uca, UCKYCCTBEHHOT0 0TO0Da;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3M MEXJYy OpraHOWJAMH KJI€TKH U UX
GYHKIUSIMH, CTPOEHHEM K/IeTOK Pa3HbIX TKaHeM U UX (QYHKIUAMH, MEXIY
opraHaMd ¥ CHCTeMaM{d OpraHOB y pacTeHWM, >KUBOTHBIX W uejloBeKa U UX
GYHKIUSIME, MeXAY CHCTeMaMd OpraHOB M MX (YHKLMSIMH, MeXAy 3Taramu
oOMeHa BellecTB, 3TarlaMy KJIeTOYHOTO IMK/IA U XKU3HEHHBIX I[UK/I0B OPTaHK3MOB,
jTaramMu SMOPUOHA/IILHOTO DPa3BUTHSL, T€HOTUIIOM U (HeHOTUTIOM, (PeHOTUTIOM U
dhakTopamu cpe/ibl OOHUTaHUS;

yMeHUe BBISIB/ISTH OTJMUUTEe/IbHbIe TPHU3HAKU YKUBBIX CUCTEM, B TOM UMCJie
paCTeHHH, >)KUBOTHBIX M UEJIOBEKa;

yMeHUe WCIOb30BaTh COOTBETCTBYIOLME apryMeHThbl, OHOJIOrHUeCcKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY Il I0Ka3aTe/bCTBa PO/ICTBA OPTaHM3MOB Pa3HbIX
CUCTeMaTU4YeCKuX TPyIIT;

yMeHUe pelaTh OMooruyeckrie 3a/lauu, BhISIB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIe
CBSI3U MEXXy MCC/IelyeMbIMU OHOJIOTMUeCKUMHU MPOLIeCCaMU U SIBJIEHUSIMH, [1e/1aTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHWH TTOJTyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIOMHATE JlabopaTOpHble UM TpPaKTHYecKHe paboThl, COOMOAATH
TipaBu/ia npy paboTe ¢ yueOHBIM U 1abOpaTOPHLIM 000pYyZ0BaHUEM;

yMeHUe BBIJBUTATb THUIIOTe3bl, IIPOBEPATH WX SKCIIEPUMEHTaTbHBIMU
cpeacTBamMu, (OpMYJHMPYs 1ieflb HCC/IeJOBAHUS, aHAIM3WPOBATh II0/TyYeHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-MCC/ie[JoOBaTe/IbCKOM paboTte 10 Guomoruw,
5KOJIOTUM U MeJULIMHe, TPOBOIMMOM Ha 0a3e LIKOJIbHBIX HAay4HBIX OOIeCTB, U
nmyOMMUHO — TIPeACTaB/IAThL  TMOJy4YeHHble  pe3y/bTaThl HAa  YUeHUUECKUX

KOH(epeHIUsX;
yMeHHe OlleHHMBaTh 3THYeCKHWe acleKTbl COBPEMEHHBbIX WCC/Ie/lOBaHUM B
obmactu  Guosorni W MeAMIMHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OTJIO/IOTBOPEHMe, HalpaB/ieHHOe W3MeHeHHe TeHOMa M CO3/laHue TPaHCTeHHbIX
OpraHH3MOB);



YMEeHHE OCYIeCTB/ISATL OCO3HAHHBLIM BLIOOp Oyayimiei mnpodeccroHambHOM
JesiTeJIbHOCTU B 00s1acTu O1o/iorvd, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeJIbCKOTO XO035MCTBa, MUILLEBOM MPOMBIILIIEHHOCTH, yrayOisTh Mo3HaBaTe/IbHbIN
WHTepec, HarpaB/ieHHbIN Ha OCO3HAHHBINA BBIOOP COOTBETCTBYHOIIEH npodeccuu u
npoZio/bkeHre  Ouosiornueckoro  0bpa3oBaHUSI B OpraHM3alUsaX —CpeAHero
nipocheCcCHOHaIBLHOTO U BhICIIIEro 06pa3oBaHUsl.

[TpeaMeTHbIe pe3y/bTaThbl OCBOEHHsI yueOHOTo mipegMera «buonorusi» B 11
K/1acce JOJDKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTb 3HAaHWN O MecTe W PO OHOJMIOTHHM B CHCTEME
eCTeCTBEHHBbIX HayK, B (HOpPMUPOBAaHWUW COBPEMEHHOM eCTeCTBeHHO-HayUHOU
KapTWHBI MUpa, B ITI03HAHWM 3aKOHOB TIPUPOJbI UM PeIIeHUU IKOTOTHMUeCKUX
npobsieM uejioBeUeCTBa, a TakKe B PpeIIeHWd BOMPOCOB PALIMOHATBHOTO
TIPUPO/IOTIOIb30BaHusl, U B ()OPMUPOBAHUU 1IEHHOCTHOT'O OTHOILIEHUS K TIPUPO/E,
o0I11eCTBY, Ue/I0BEKY, O BK/aZle POCCUMCKUX M 3apyOe>KHBIX yUEHBIX-OMOIOTOB B
pa3BUTHe OHOJIOTHY;

yMeHue B/aJileThb CUCTeMOW OHOJOrMuecKuxX 3HAHWM, KOTOpas BK/IIOUaeT
oripefieJieHUsT W TIOHMMaHHe CYIITHOCTH OCHOBOIIOJ/IAraloInx OHOIOTHUeCKUX
TEPMUHOB M TIOHATUM (BUJ, 3KocucTema, Ouocdepa), OGuonoruueckve TeopuHU
(3BommoLMoHHasi Teopusi U. [lapBUHa, CUHTETUUYECKas TeOPHsl IBOJIIOLIMH), YUeHHs
(A. H. CeBepuoBa — 0 nyTsx M Hanpas/eHUsax 3Bomonuu, B.W. BepHazckoro — o
6uocdepe), 3akoHbI (reHeTUUeCKOTo paBHOBecusi k. Xapau u B. Baiinb6epra,
3apogpimeBoro cxoiactea K. M. bspa), mpaBuna (Munumyma HO. JIuGuxa,
5KO/JIOTUUeCKOW MNUpaMUJbl SHepruv), TrumnoTesbl (rumnore3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/ajleTb ~ OCHOBHbIMU  METOJAMM  HAy4yHOrO  [O3HaHWS,
WCTI0JTb3yeMbIMU B OMOJIOTHYEeCKUX UCC/IeJOBaHUSIX KUBBIX 00BEKTOB U SKOCHUCTEM
(omucaHve, u3MepeHue, Hab/ito/leHHe, SKCIIEPUMEHT), CII0COOaMM BBISIBIEHUS U
OLIeHKHU aHTPOIIOTeHHbIX U3MeHeHU B MPUPO/Ie;

yMeHUe BBIJENATh CYIeCTBeHHble TIPU3HAKW: BUJOB, OHOTeOI|eHO30B,
KocucTeM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABWKYIIEr0o W pa3pbIBalOIIero
€CTeCTBEHHOI 0 otbopa, aJyIoNaTpUUeCcKoro u CUMIMATPUYeCcKOoro
BUZI000pa30BaHusi, BJUSHUS JBYDKYIIUX CHJ 3BOTIOLIMK Ha reHO(MOH/ | MOMy/ISILINY,
TIPUCITOCOO/IEHHOCTH OPTaHW3MOB K cpefie 00MTaHUs, uepe/JoBaHUs HarpaB/ieHUM
3BOJIIOLIMM, KDYTOBOPOTA BEIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

yMeHUe yCTaHaB/IMBaThb B3aUMMOCBS3M MeEX[y TMpoliecCaMyd 3BOJIFOLIUY,
JBWKYLIMMM CHAJIaMM aHTPOIOreHe3a, KOMIIOHEHTaMHM pa3/MUHbIX 3KOCUCTEM U
TIPUCITOCOOIEHUSIMU K HUM OPTaHU3MOB;

yMeHUEe  BbIIB/IATb  OT/IMUMTE/bHble  MPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCO0/IEHHOCTh BUIOB K cpefle oOuTaHusi, abUOTUUeCKUX M OUOTUUeCKUX



KOMITIOHEHTOB ~ 3KOCHCTeM, B3aWMOCBsI3eli  OpraHM3MOB B  COOOIIecTBax,
AHTPOTIOT€HHBIX U3MEHEeHUM B 9KOCHCTeMaX CBOe MeCTHOCTH;

yMeHHe WCIOb30BaTh COOTBETCTBYIOI[ME apryMeHThbl, OHOJIOrHUeCKYHO
TEePMUHOJIOTUIO U CUMBOJIMKY [JIsl JOKa3aTelbCTBA PO/ICTBA OPraHU3MOB Pa3HBIX
CUCTeMaTHUeCKUX TPYIII, B3aMMOCBSI3M OPTaHU3MOB U CPe/ibl OOUTaHUsI, eUHCTBA
YyeslOBeUeCKMX pac, HeoOXOAWMOCTH COXpaHeHWs MHoroo0pasusi BUOB |
9KOCHCTEM KaK yCJIOBHSI COCYIIIeCTBOBAHUS TIPUPO/bI M UeJIOBeUeCTBa;

yMeHUe peliatb OMosornyeckuie 3a/jauu, BbISIB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIe
CBSI3U MEX[y UCC/Ie[yeMbIMU OHMOIOrMYeCKUMHU TIPOLIeCCaMU U SIBJIEHUSIMU, J1e/1aTh
BBIBO/IbI Y IPOTHO3bI HA OCHOBAHUHM TIOJTYYeHHBIX Pe3yJIbTaToB;

yMeHUe BBITO/HATL JlabopaTOpHble U MpakThuyeckue paboThl, COO/0/aTh
TipaBuW/Ia rpu pabore ¢ yueOHbIM U 1ab0paTOPHLIM 0060pyI0BaHUEM;

yMeHWe BBIJBUTaTh THIOTe3bl, TPOBEPSATh WX SKCIIePUMEHTATbHBIMU
cpeacTBaMy, (QOPMY/IUpPYysS Lelb MCCAeOBaHUs, aHATU3UPOBATh TIOTyueHHbIe
pe3y/IbTaThl U /leflaTh BbIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[JOBaTe/bCKOM paboTe 1o OGuosoruu,
5KOJIOTUM U MeJIMIFHe, MMPOBOJUMON Ha 0a3e MIKOJBbHBIX HayuHbIX OOIIeCTB, U
nyO/MYHO  TIPe/CTaB/SATH ~ TOJy4YeHHble  pe3y/abTaThl HAa  yYYEHUUYeCKUX
KOH(pepeHLUsX;

yMeHUe OLIeHHUBaTh TUIOTe3bl U TEOPUU O MPOUCXOXK/EHUU >KHU3HH, UesloBeKa
U 4esi0BeYeCKUX pac, O MPUUMHAX, TOCTeACTBUSIX W CIOCO0ax IMpeJoTBpalleHus
r7100a/IbHBIX M3MeHeHul B 6rocdepe;

yMeHUe OCYLIeCTB/STb OCO3HaHHBIM BbIOOp Oyayieil mpodeccruoHanbHOU
JesiTeTbHOCTU B 00/1aCcTh OMOJIOTUH, SKOJIOTHH, TIPUPO/IOTI0/Ib30BaHUS, MeAULIVHEI,
OMOTEXHOJIOTHUY, TICUXOJIOTHH, BeTePUHApUH, CeIbCKOTO XO35HCTBA, MUILEBON
TIPOMBILIUIEHHOCTH, YI/yO/IATh TIO3HABaTe/lbHbI WHTEpeC, HarpaBeHHbId Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMHOIIeW  mpodeccud U MPOJAODKEHHE
buosioruueckoro o6pa3oBaHUs B OpraHU3alMsX CpefiHero rnpodecCcHoHaIbHOTO U
BbICIIIero 0Opa3oBaHMsI.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIe
HaunmveHoBaHMe pa3/ie/ioB U TeM (upposBbIe)
Ne n/n KoutposbHbie | [IpakTuuecku
NPOrpamMMBsl Bcero oOpa3oBaTe/bHbIE
padoThI e padoThbI pecypent
1 buosnorus Kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3yUYeHre 2
3 buonorus knetku 2 0.5
4 Xumuueckasi OpraHusaris KieTku 10 1
5 CrpoeHuie U QyHKLUU K/I€TKH 8 2
6 OO6MeH BeIL|eCTB U NpeBpalljeHre SHepruy B 9 1
KJIeTKe
. HacneznctBenHas nHdopmalys 1 9 0.5
peanu3aijyisi €€ B KJeTKe '
JKU3HeHHBIM 1K/ KJIeTKU 6 1
CrpoeHuie U QyHKL[MM OpPraHW3MOB 17 1.5
10 Pa3mHOXeHMe U pa3sBUTHE OPraHU3MOB 8 1.5
1 ['eHeTrKa — HayKa O HacC/1eJCTBEHHOCTU U 5 0.5
V3MEeHUMBOCTHA OPraHu3MOB
12 3aKOHOMEpPHOCTH Hac/1eICTBEHHOCTH 10 1
13 3aKOHOMEepHOCTH U3MEeHUMBOCTH 6 1
14 ['eneTuka yesoBeka 3 0.5
15 CesiekList OpraHU3MOB 4 1
16 BuoTtexHoMOrus ¥ CUHTeTHYeCKast OMoIorus 4




17

PesepBHOe Bpemst

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/m KoutposbHbie | [IpakTuuecku
NMporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
1 3apoyKJeHre U pasBUTHE BOJIFOLIMOHHBIX 4
Tipe/iCTaB/IeHU B OMOIOTHH
2 MUKpO3BOMIOLUA U eé pe3yJIbTaTbl 14 2
3 Makpo3BosroLMs U eé pe3ysibTaTbl 6
I1
4 POUCXOXKeHUe U pa3BUTHe )KU3HU Ha 15 15
3emiie
5 [IpoucxoxzaeHue yes0BeKa — aHTPOIIOTeHe3 10 1
OKOJIOTHS — HayKa O B3aMMOOTHOLLIEHUSX
6 OpraHu3MOB U Ha/IOPraHU3MeHHBIX CUCTeM 3 0.5
C OKpY’Karolller cpefion
OpraHusMebl 1 cpefia 06HTaHUS 1.5
8 OKOJIOTHsI BUZIOB U TTOMYJISILIUMA 0.5
OKosorusi coo0IecTB. DKOOTUYECKHe
9 H 12 0.5
CUCTEMbI
10 Bbuocdepa — rinobanbHas 3KocHCTEMA
11 UesioBeK U OKpy’KaroLas cpeja
12 PesepBHOe Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 0 7.5




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ko/muecTB0o 4acoB Jlata
Ne J/1eKTpoHHBIe U poBbIe
Tema ypoka KoHTpo/ibHBI IIpakTHyeckue | H3yUeHH
n/n Bcero oOpa3oBaTe/bHbIE PeCypPChI
e padoTbI padoThI A
Burosiorusi Kak KOMITJIeKCHast
1 https://resh.edu.ru/subject/lesson/3827/
HayKa U KaK 4acTb 1
COBpeMeHHOro 0011ecTBa
https://www.youtube.com/watch?
’ JKuvBBIE CHUCTEMBI U X 1 v=SoHkTau2BUw
CBOMCTBA list=PL.qU6VDvVRpuoiTLeXclIBiRZ2J0h2Bgb
jUJ index=1 pp=iAQB
3 YpoBHeBasi opraHusarus 1
JKUBBIX CUCTEM
VcTopusi OTKPBITHSI U U3yUeHUst
4 1 https://resh.edu.ru/subject/lesson/5383/
K/1eTKU. KiieTouHas Teopust
MeTo/ibl MOJIEKY/IIPHOM U
KJIETOUHOM OMOIOTUH. https://www.youtube.com/watch?
[TpakTryeckas pabora v=GzTO2vLzyLA
«/3yueHne MeTO/I0B list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bgb
5 K/IeTOYHOM Oronorun 1 0.5 jUJ index=4 pp=iAQB
(xpomaTorpadus,
seKTpodopes,
nviddepenianbHOe
LeHTpu@yruposanue, I1LP)»
6 XMMUYeCKHi1 COCTaB K/IETKHU 1 https://www.youtube.com/watch?v=15IV-
fylKl.c




list=PL.qU6VDvRpuoiTLeXclBiRZ2J0h2Bgb
jus
index=6 pp=iAQB

MuHepasibHbIe BeljecTsa

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

7 KJ/IETKH, UX OMOJIorHJecKast
po/b
OpraHuueckue BelecTBa https://resh.edu.ru/subject/lesson/3840/
KJIeTKH — OeJTKu. https://www.youtube.com/watch?
8 JIabopaTopHas paboTa 0.5 v=IKstGZYECKQ
«ObHapyxeHre 6eKoB € ' list=PL.qU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
TTOMOII[bI0 KaUeCTBEHHBIX julJ
peaxLuii» index=7 pp=iAQB
https://www.youtube.com/watch?
9 CBaoticTBa, Knaccuukaiys u v=IKstGzZzYECKQ
byHKIMM OeNKoB list=PL.qU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
jUJ index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?
10 Opranunueckue BelecTsa v=nQkH60Azrlw
KJIETKA — YTJIeBO/IbI list=PIL.qU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
juJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?
1 Opranuueckue BelecTsa v=hfwgRQTpYb Y
KJIETKU — JIMIHA/IbI list=PL.qU6VDvRpuoiTLeXcIBiRZ2J0h2Bq
bjuJ
index=10 pp=iAQB
12 Hyxneunossie kucnotsl. JHK 0.5




u PHK. JTaboparopHast paboTa
«MccnenoBanyie HYK/IEMHOBBIX
KHUCJIOT, BbI/IeJIEHHBIX U3
KJIETOK pa3/InuHbIX
OpraHW3MOB»

https://resh.edu.ru/subject/lesson/3840/

13

Crtpoenue u byHkuyu ATOD.

Hpyrue
HyKeosuaTpudocdatel (HTD)

https://resh.edu.ru/subject/lesson/3840/

14

CekBennposaHnue [IHK.
MeTo1bl TeHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMHUKH

https:// www.youtube.com/watch?
v=BD 60WhZvf

A
list=PL.qU6VDvRpuoiTLeXclBiRZ2J0h2Bgb
jUJ index=11 pp=iAQB

15

MeTo/ibl CTPYKTYPHO#
O1oJIoruu

16

Tunesl KeTox.
[TIpokapuroTHueckas KaeTka

https://resh.edu.ru/subject/lesson/1587/

17

CrtpoeHue 3yKapuoTHYeCKOH
keTkd. [Ipaktuueckasi pabora
«/3yueHne CBOMCTB K/I€TOYHON
MeMOpaHbI»

0.5

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepXHOCTHBIH amrmapar
KJ/IeTKH

19

OpHOMeMOpaHHbIe OPraHOUAbI
K/eTKd. [TpakTrueckast paboTa
«/3yueHuve 1BUKeHUS
LIATOIIa3Mbl B PACTUTEJIbHBIX
KJIeTKax»

0.5




20

[To/yaBTOHOMHBIE OPTraHOU/[bI
KJIETKH: MUTOXOH/IPUH,
racTuel. JlabopaTtopHast
pabota «Vccnenopanue
T/1a3MOJIM3a U [IeN/1a3M0oJIi3a B
PaCTUTE/ILHBIX K/IETKaX»

0.5

https://resh.edu.ru/subject/lesson/3847/

21

HememOpaHHbIe OpraHOW/IbI
KJ/IeTKH

22

CtpoeHue u QyHKLMHU s7pa

23

CpaBHuTe/ibHas
XapaKTepPUCTUKA KIeTOK
sykapuoT. JlabopaTopHas
pabota «/3yueHue CTpOeHHUS
KJ/IETOK Pa3/InUHbIX
OpraHu3MOB»

0.5

24

Accimunsaims u
JTUCCUMUJIALIUSL — [TBE
CTOPOHBI MeTabom3Ma. THIIbI
oOMeHa BeIlecTB.
JlabopatopHasi paboTa
«/I3yueHune KaTamUuTHUECKOM
aKTUBHOCTH (hepMeHTOB (Ha
TIpUMepe aMu/Ia3bl WK
KaTasiasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

depMeHTAaTUBHBIN XapaKTep
peakIyii KJIeTOUHOr0
Metabosim3ma. JlabopaTopHast
pabota «/3yueHue
(bepMeHTaTUBHOTO

0.5




paciieryieHust epoKCcHuia
BO/IOPO/ia B PaCTUTE/IbHBIX U
JKUBOTHBIX KJI€TKaX»

BEJ'IKI/I-aKTI/IBaTOPBI 1 OesIKu-

26
WHTUOUTOPBI
57 ABTOTpO(HBIN TUIT 0OMeHa
BeIIIeCTB
28 dorocuHTe3 https://resh.edu.ru/subject/lesson/3917/
XemocuHTe3. JlabopaTopHast
29 pabota «CpaBHeHHe MPOLIeCCOB 0.5
(doToCHHTE3a 1 XeMOCHHTE3a»
AHa3po0HBIe OPTaHU3MBI.
Buzbl 6poxkeHusl.
30 JlabopatopHasi paboTa
«CpaBHeHue TIpoLeCCoB
OpOYKEeHUs U IbIXaHHsI»
A3po6HBIe OPraHU3MbL. JTarTbI
31 https://resh.edu.ru/subject/lesson/3917/
JHEPreTUYecKoro oomMeHa
OHeprusi MeMOpaHHOTO
19 rpajueHTa rpoToHoB. CUHTe3
AT®: paboTta MPOTOHHOIA
AT®-cunTa3sbl
33 Peakijy MaTpUuHOTO CUHTE3a
34 TpaHCKpHMLKs — MaTpPUYHbIiT https://resh.edu.ru/subject/lesson/5352/
cuHTte3s PHK
35 TpaHcsisLps 1 e€ sTarbl https://resh.edu.ru/subject/lesson/3917/
36 KogrpoBaHue aMHUHOKUCIIOT.

Posb pubocom B GHOCHHTE3e

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




Oesika

37

OpraHuzaljysi reHoma y
MPOKApUOT U 3yKapuoT

https://resh.edu.ru/subject/lesson/3939/

38

MornekyisipHble MeXaHHU3MBbI
9KCITPeCCHU TeHOB Y 3YKapuoT

https://vandex.ru/video/preview/
168264230179934 14382?text=
2%D0%B2%D0%B8%D0%B4%D0%B

5%D0%BE%D1%83%D1%80%D0%BE
%D0%BA

2%D0%B8%20%D0%BA
%20%D1%83%D1%87%
D0%B5%D0%B1%D0%BD
2%D0%B8%D0%BA%
D1%83%2010%20%D0%BA%D0%BB.
%20%D0

%BF%D1%80%D0%BE
2%0D1%84.%D0%B1%D0

2%B8%D0%BE%D0%BB%D0%BE
2%D0%B3%D0

%B8%D1%8E%20%D0%BF
2%D0%B5%D1%82%

D1%80%D0%BE%D1%81%D0%BE
%D0%B2%D

0%B0 path=yandex search

parent-

reqid=1692270915987150-
14778449146126604163-balancer-17leveler-
kubr-

yp-sas-163-BAL-1012 from type=vast

39

Bupycbl — BHeK/IeTOUHbIe
(hopMBI XKU3HU U 00/TUTaTHBIE

0.5

https://resh.edu.ru/subject/lesson/3939/




rnapasuThl. [IpakThueckas
pabora «Co3zaHue Mojenu
BHUpYyCa»

BupycHbie 3ab0/1eBaHUs

https://resh.edu.ru/subject/lesson/3939/

40 ye/I0BeKa, KUBOTHLIX,
pacTeHul
41 HanoTtexHonoruu B 6uosioruu
1 MeINLIHEe
42 JKV3HEeHHBIN LIMKIT KJIeTKH https://resh.edu.ru/subject/lesson/3927/
43 Matpuunbiii cunTe3 JHK
Xpomocomsl. JlTabopaTopHast https://www.youtube.com/watch?v=-
A4 pabora «/3yueHre XpoMoCOM 0.5 kTF5eSIdJA
Ha roTOBBIX list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2
MUKpOTperiapaTax» BgbjUJ index=13 pp=iAQB
45 Henenue KeTKM — MUTO3 https://resh.edu.ru/subject/lesson/3927/
Turel kneTok. KaprokvHes u
uTOKNHe3. JlabopaTtopHast
46 pabota «HabsojeHre MUTO3a 0.5
B K/IeTKax KOHUMKa KOpelLlKa
JIyKa (Ha rOTOBBIX
MUKpOIIperaparax)»
https://www.youtube.com/watch?
47 Perysisnys >KU3HEHHOT O LIUKJ/Ia v=bgqGhE50XcL w_
KJ/IeTOK list=PL.,qU6VDvRpuoiTLeXcIBiRZ2J0h2Bq
bjUJ index=12 pp=iAQB
48 OpraHusM Kak eJjiHoe Liejioe https://resh.edu.ru/subject/lesson/6770/
49 TkaHu pacTeHui. 0.5

JlaboparopHasi pabota




«/3yueHne TKaHell pacTeHUI»

TKaHM >KMUBOTHBIX M UeI0BeKa.

50 JlabopaTtopHasi paboTa 1 0.5
«/3yueHue TKaHel >KUBOTHBIX»
Opranbl. CUCTeMBbI OpraHoB.
£1 JlabopatopHasi paboTa 1 0.5
«/3yueHue opraHoB
LIBETKOBOTO PaCTEHUsI»
52 Ornopa Tesia OpraHu3MoB 1
53 JIBr>KeHre OpraHM3MoB 1 https://resh.edu.ru/subject/lesson/6769/
54 [IuraHve opraHv3mMoB 1
INMuTaH1e TTO3BOHOUYHBIX
55 JKUBOTHBIX. [InlljeBapuTebHas 1
CUCTEeMa YejIoBeKa
56 [pIxaHue opraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 pIxaHye 103BOHOYHBIX 1
JKABOTHBIX U UejI0BeKa
T https://resh.edu.ru/subject/lesson/2489/
PaHCIIOPT BeLIeCTB y
58 1 https://resh.edu.ru/subject/lesson/6760/
OpraHu3MOB .
https://resh.edu.ru/subject/lesson/6761/
KpoBeHocHas cucremMa
https://resh.edu.ru/subject/lesson/1581/
59 TI03BOHOYHLIX YKUBOTHBIX U 1
yeji0BeKa
60 BhiziesieHre y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3aryTa y OpraHu3mMoB 1 https://resh.edu.ru/subject/lesson/1580/
62 MMmyHHas cucteMa uesioBeka 1
63 Pa3pakuMOoCTb U peryisnus y 1




OpraHu3MOB

64

['ymopanbHas perynsuys u
SH/IOKPUHHAs cUCcTeMa
JKUBOTHBIX U Ye/IOBeKa

https://resh.edu.ru/subject/lesson/2458/

65

®opMbl pa3MHOKEHUS
OpraHu3MOB

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

66

[TonoBoe pa3sMHOXeHUe

67

Meiios

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

68

'ameTorenes. O6pa3oBaHue U
pa3BUTHE MOJIOBBIX KJ/IETOK.
JTabopaTopHas pabora
«/3yueHrie CTpOEHUSI TIOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIpernaparax»

0.5

69

WHavBHAyanbsHOe pa3BUTHE
OpPraHW3MOB — OHTOTeHe3

https://resh.edu.ru/subject/lesson/5630/

70

3ak/a/ika OpraHoB U TKaHel u3
3apO/bIIIeBbIX JTUCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

PocT 1 pa3BUTHE )XUBOTHBIX.
JlaboparopHasi paboTta
«BbIsiB/IeHMe TIPU3HAKOB
CXO/ICTBA 3apO/IbIIIeit
MO3BOHOUHbBIX )KUBOTHBIX»

0.5

72

Pa3mHOXeHMe U pa3BUTHe
pacrenuii. JlaboparopHast
pabota «CTpoeHHe OpraHoB
Pa3MHO’KeHUSI BbICILIMX
pacTeHUI»

0.5

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




73

Ncropus craHoB/IeHUs U
PasBUTUS TeHeTUKU KaK HayK1

74

OCHOBHBI€ TIOHATHUSI ¥ CUMBOJIBI
reHeTHKH. JlTabopaTopHas
pabora «/Ipo3odusa Kak
00BEKT TeHeTHUeCKUX
HCCiieIoBaHUN»

0.5

75

3aKOHOMEePHOCTH
Hac/eZl0BaHus TIPU3HAKOB.
MoHorubpugHoe
ckpelBaHue. [IpakTrueckas
pabora "V3yuenue
pe3yJ/IbTaTOB MOHOTMOPHAHOTO
CKpellYBaHus y 1p030(Ubl"

0.5

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

76

LluTonornyeckrie 0OCHOBBI
MOHOTHMOPHUIHOTO
CKpelL1BaHuUs

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

77

Amnanmusupyolee
ckpewuBaHue. HeronHoe
JIOMUHUpOBaHUe

78

JurubpuHoe CKpelrBaHue.
[pakTrueckas paboTa
«/3yueHue pe3y/bTaTOB
JUTHOPUIHOTO CKPEIIVBaHUS Yy
ZpO30(UIbI»

0.5

https://resh.edu.ru/subject/lesson/4725/

79

LuTonoruyeckrie 0OCHOBBI
JTUTHOPUIHOTO CKPEIIMBaHUs

https://resh.edu.ru/subject/lesson/4725/

80

CLerieHHOe Hac/lieJ0BaHUe

https://resh.edu.ru/subject/lesson/4755/




MPU3HAKOB

81

XpOMOCOMHas Teopust
HaCJ/1e[[CTBeHHOCTU

82

I'eneTtuka mona

83

['eHOTHN Kak 1ie10CTHAs
cucrema

84

['eHeTHUeCKUI KOHTPOJIb

pa3BUTHS PACTEHUH, )KUBOTHBIX

1 4yeJ/iOBeKa

85

N3MeHurBOCTDb MIPU3HAKOB.
Buibl ©3MeHUHMBOCTH

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

86

MoudukaiioHHast
HU3MEeHUMBOCTh

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

87

BapuatoHHbli psp v
BapHalMOHHAas KpUBasl.
JIabopaTopHas paboTa
«HccnepnoBanue
3aKOHOMEepHOCTel
MOUUKALIMOHHOMN
“3MeHunBOCTHU. [locTpoeHue
BapHaLMOHHOIO psiZia U
BapUaLMOHHOW KPHUBO»

0.5

88

I'eHoTHUIIMUECKas
U3MEHUNBOCTb.
KombuHaTHBHasg
U3MEHUYNBOCTD

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

89

MYTaL[I/IOHHaH HN3MEeHUMBOCTb.

[pakTrueckast paboTa

0.5

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




«MyTanuu y apo3odunbl (Ha
TOTOBBLIX MUKpOTIperapaTax)»

90

3aKOHOMEePHOCTH
MYTaLMOHHOTIO TpoLiecca.
OnureHeTyKa U SMUreHOMUKA

91

['eHeTrKa yesioBeKa.
[TpakTryeckasi paborta
«CocTaBieHUe U aHa/In3
PO/I0CTIOBHOM»

0.5

https://resh.edu.ru/subject/lesson/3653/

92

MeTozbl MeAULIMHCKOM
reHeTHUKU

https://resh.edu.ru/subject/lesson/3653/

93

3HaueHHe MeAULMHCKOM
TeHeTHKH B MPeI0TBPAIlleHUH U
JIeUeHUH TeHeTHUECKHX
3a00/1eBaHuUI Uuei0BeKa

94

OCHOBHbBIE TIOHSITHSI CeEeKLINH.
JlaboparopHast pabota
«/3yueHure cOpToB
Ky/IbTYPHBIX PAaCTeHUM U TIOPOJ
JOMAIITHAX KUBOTHBIX»

0.5

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

95

MeTo/b1 ceneKLMOHHOM
paboTel. JTabopaTopHas pabora
«/3yueHune MeTOJIOB CeeKLIUU
pacTeHU»

0.5

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

96

MocTixeHUsT CeNeKIun
pacTeHUl U >KUBOTHBIX.
[TpakTryeckas pabora

«IIpvBUBKa pacTeHU»

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




97

CoxpaHeHue, u3ydyeHve u
WCII0/Ib30BaHKe FreHeTUYeCKUX
pecypcoB

98

BroTexHosOrMs KaK HayKa U
0TpacJib TIPOM3BO/ICTBA.
[TpakTHueckast paboTa
«3yuenue 06beKTOB
OHOTeXHOIOTUI»

0.5

https://resh.edu.ru/subject/lesson/3939/

99

OCHOBHLH}H&HP&BHEHHH
CUHTEeTHYeCKOH OMOIOTUH

100

XpOMOCOMHas U reHHast
HWH)XeHepusi

101

MeauiHCKYe OHOTeXHOIOTHU

102

Pe3epBHblii ypok. [ToBTOpeHuUe,
0600111eHMe, crCcTeMaTH3alUs
3HaHWi VToroBas pabora 3a

KypC

OBIIEE KOJINMYECTBO YACOB
[10 ITPOI'PAMME

102

13.5







ITIOYPOYHOE IVNTIAHNPOBAHUE
11 K/TACC

KonnuyecTrBo yacos 1 JJIeKTPOHHBbIE
aTra
Ne nudpoBbie
Tema ypoka KonTposbHble | IIpakTHyeckue | H3YyUE€HH
n/n Bcero 6 P o0Opa3oBare/IbHBIE
d00TBI a00TBI A
P P pecypchl
Vcropus nipeficTaB/ieHU O pa3BUTHM JKU3HU 1
Ha 3emre.
1 AHTHUHBIE u CpeIHEBEKOBBIE
Tpe/iCTaB/eHus1 O CYIHOCTH W Pa3BUTUU
JKU3HU.
Cucrema opranduyecko npupoabl K 1
2 JIviHHes.
3 Pa3BuTHe 3BOMIOLIMOHHBIX H/IEH. 1
[IpeAnocbIKY BO3HUKHOBeHUs Teopuu Y. 1
4 [apBuHa.
5 JlabopartopHas pabora. «M3yuenne 1 05
V3MEHUMBOCTU». ’
6 IBoJrOLIMOHHasA Teopus Y. [lapsuHa. 1
Yuenre Y. [lapBuHa 00 WCKYCCTBEHHOM 1
7 otbope.
dopmbl HCKYCCTBEHHOTO orbopa: 1
8 MeTouuecKuii 1 Gecco3HaTe/TbHbIN 0TOOD.
9 KoppengarvBHas U3MeHUMBOCTb. 1
10 Yuenne Y. [lapBuHa O eCTeCTBEHHOM 1




otbope.

Bceobmiasi uHAMBUAYaMbHAsS WU3MEHUUBOCTbD,
M30BITOYHASsT UYMCEHHOCTh TIOTOMCTBA M

11

OTPaHUUYEHHOCTh PECYPCOB.

Bopwba 3a cyljecTBoBaHHe: BHYTPUBU/OBas,
12 MeXBHIOBass U Oopbba C abMOTHUeCKUMU

(hakTopaMu; ecTeCTBeHHBIN 0TOOP

3auét Nel «3aKOHOMEPHOCTH Ppa3sBUTHUSA
13 JKUBOU MPUPO/bl. IBOMIOLIMOHHOE YUeHUEe».

CoBpeMeHHbIe MPEeATIOCLUTKA 0 MeXaHHU3Max
14 u 3aKOHOMEPHOCTSX 3BOJIIOLIMH.

MUuKpo3Bo/IIOLUS.

Bujgy — sneMeHTapHas — 3BOJIOLIMOHHAs
15 eIMHULIA

dopMUpOBaHMEe  CUHTETUYECKOW TeOpuH
16 3BOJIIOLIUN

[Monmynsimst — 3/1eMeHTapHas
17 9BOJIIOLIMOHHAS e/JUHUIIA

Pe3epB  Hac/ie[CTBEHHOW  W3MEHUMBOCTH
18 TOMY/ISILIUM.
19 @dopMmbI ecTeCTBEHHOT0 0TOOpPa
20 [Tprcnocob/eHHOCTh OpPraHU3MOB K cCpejie

obuTaHus KdK pe3yJ/bTaT ,[[eﬁCTBHH




eCTeCcTBeHHOTo oTbopa

JlabopaTtopHasi pabora. «3yuenue
21 MIPUCTIOCOOIEHHOCTH OPraHM3MOB K Cpeje

00OUTaHUS»
22 MUKpO3BOMIOLUA.

CoBpemeHHbIe Tipe/iCTaB/IeHUs 0
23 BU/1000pa30BaHUHN

OBOJIIOL[MOHHAsi ~ po/ib  MOAU(UKaLuii;
24 ¢du3ronoruueckye afantauyuu
o5 Temmbl 3BO/MIOLIMN

3auét Ne2 «CoBpeMeHHbIe TIPeAIOChUIKHA O
26 MeXaHH3Max u 3aKOHOMEPHOCTSIX

3BOJIFOLIMU. MUKDO3BOJTHOLUS»

['naBHbIe  HarpaBjeHUs]  OUOJIOTMUYECKOM
27 5BOJIIOLIUH.

['naBHbIe HarpaB/ieHHsI  3BOJIFOLIMOHHOTO
28 riporiecca

Buosioruueckuii mporpecc U GMOIOTHYeCKUi
29 perpecc

[MyTu JOCTYKeHUSI 610/I0rUUeCcKOro
30 rporpecca
31 Pe3ynbTaThl  3BOMIIOLUM:  MHOTOOOpasue

BUJIOB
32 PesyibTaThl 3BO/TIOLIMU: OpraHryecKas




1je71ec000pa3HOCTh

33 PesysibTaTel  3BOMIIOLMU:  TIOCTEIIEHHOE

YCJIO)KHEHHEe OpraHU3aLiy.

[Tyt JOCTYDKEeHUS OroI0rYeCKOro
34 rporpecca.
35 Maxpo3BOoHOLUS.

AporeHes; CYLLIHOCTh apoMop(dHBIX
36 V3MeHeHWH U UX POJb B 3BOTIOLUH

Bo3HUKHOBeHHe KPYITHBIX CUCTeMaThUUeCKUX
37 TPYIII )KUBBIX OPraHU3MOB

Anorenes u TIPOrpecCUBHOE
38 nipucrocobieHye K oripe/ie/IeHHBIM

YCJIOBUSIM CyI1LleCTBOBaHMUSI.

Karorene3 kak (¢opma  [OCTHKeHUS

OUO0/IOTHUeCKOr0  TIPOL[BETAHHSI  TPYIII
39

OpraHu3MOB.

OCHOBHBIE  3aKOHOMEDHOCTH  3BOJIFOLIAU:
40 JIMBepreHLusi, KOHBepreHIus,

OCHOBHBIE  3aKOHOMEpDHOCTH  3BOJIFOLIAU:
41 rapasieusM;

OCHOBHBIE  3aKOHOMEDHOCTH  3BOJIFOLIAU:
42 TIpaBWIa BOJIIOLIMY I'PYNI OPraHU3MOB.
43 3HaueHue pabot A. H. CeBepijoBa.
44 3auét Ne3 «Maxkpo3Botorus.




Buonoruueckue 10C/IeICTBUSI
TpUOOpeTeHHs TIPUCIIOCOOIEHHOCTEH»

Pa3BuTHe  KM3HM B apxXeuckou W

45 NIPOTePO30MCKOM 3pe.

46 Pa3BuTHe )KU3HU B Ma/ie0301CKOM 3pe.

47 OBOIOLMS paCTeHUN.

48 Bo3HHKHOBeHVe T03BOHOYHBIX.

49 Pa3Butne Xu3HU B Me3030MCKOU 3pe.

50 OBOJTIOLUS Ha3eMHbIX [T03BOHOUHBIX.
CpaBHuUTe/IbHAsA XapaKTepuCTHKa

51 BBIMEPIIMX UM COBPEMEHHBIX Ha3eMHbIX
N03BOHOYHBIX.

52 Pa3BuTHe )KM3HU B KallHO30MCKOM 3pe.

53 3auét Ned «Pa3BuTHe )KU3HU Ha 3emiie».
ITpoucxoxzeHre yesoBeKa B CUCTeMaTHKe

54 JKUBOTHOT'O MHpa.
IIpencraBienus K. JIvHHes 0

55 MIPOMCXOJK/EHUH YesloBeKa

56 OBOJIIOLIUA [IPUMATOB.

57

CTBAHH 3BOJIIOLIMK Ye/IOBEKd.




[MonynsiroHHas CTPYKTypa BUJA

58 Homosapiens

CBoiicTBa ue/ioBeKa KakK OMOCOI[MATBHOTO
59 CylL[ecTBa.

Ponb Tpyza B 1mipouecce TpeBpalleHUs
60 00e3bsiHBI B Ye/IOBeKa.
61 CoBpeMeHHbIH Tarl 3BOJIIOLIUY Ye/loBeKa.

Benyiijasi posib  3aKOHOB  OOIIleCTBEHHOM
62 JKU3HU B coLManbHOM riporpecce

yesioBeyeCcTBa
63 3auéT Ne5 «IIpoucxoxxaeHre yesoBeKa»

Crpykrypa Ouocdepnsl. KocHoe BerjecTtBo
64 6uocdepbl

JKviBble OpraHu3MBbI, BUJIOBOM COCTaB,
65 pa3Hoo0Opa3ue 1 BKIaj, B 6riomaccy
66 KpyroBopor BellecTB B Ipupoje.

3HaueHHe KPyroBOPOTOB B Tpeobpa3oBaHUU
67 T/IaHeThI.

Vctopust popMupoBaHHs COOOITIECTB XKUBBIX
68 OpTaHM3MOB.

['eonornueckas HUCTOpUS MaTepUuKOB;
69

H30J/IA0Hs, KITMMaTU4YeCKHe YCIIOBHA.




buoreorpadus.

70
71 OcHOBHBIe OMOMBI CYIIIH.
7 B3auMooTHO1IeHUSI OpraHv3Ma U CpeJpl.
73 B3auMooTHOLIEHUSI MeXXy OpraHh3MaMH.
74 AHTHOHMOTHYECKHE OTHOIIEHUSI.
75 [TpoucxoxkaeHre U 3BOJIOLIMS Mapa3uTU3Ma.
76 HeliTpanbHble OTHOLLIEHHSI — HEUTPaTU3M.
3auér Ne 6 «KusHb B cooOIlecTBax.
77 OCHOBBI 5KO/I0TAW»
Bo3pelictBue 4yeynoBeka Ha TIPUPOAY B
78 TIpoLIecce CTAaHOBJIEHHUS COO0IIeCcTBa
Yuenue B. U. BepHajckoro o Hoocdepe.
79 AHTpPOIIOLIEHO3BbI.
[IpupojHble pecypchl ¥ UX UCMO/Ib30BaHUeE.
80 Hewncuepriaemble pecypcel.
81 W cueprniaembie pecypchl.
[TocnencTBUST XO35IMCTBEHHOM AeSITeTbHOCTU
82 yesioBeKa /il OKpYy»Karollieid cpe/ibl
BivsiHre uenoBeka Ha pacTUTENbHBIA U
83

JKUBOTHBIN MUP;




Oxpana TIPUPOJIBI U TepPCIIeKTUBBI 1
84 paLMOHa/ILHOTO IPHUPO/0ITI0J/Ib30BaHUS

Mepel 10 00pa30BaHUIO 3KOJOTMUYECKUX 1
85 KOMITJIEKCOB, 9KOJIOTHYeCKoe 0Opa3oBaHHe.

3auét Ne 7 «buochepa u uesnoBek. 1
86 Hoocdepa»

Wcnosb3oBanue Ye/I0BeKOM B 1
87 XO035IUCTBEHHOW [1eATe/TbHOCTU MPUHLIUIIOB

OpraHu3aly pacTeHUH U )KUBOTHBIX

®opMbl  KMBOTO B TpUPOJle U  UX
88 TIPOMBILLIIEHHbIE aHa/I0TH 1
89 [ToBTOpEHME )
90 PesepBHOe Bpems 1

99




YYEBHO-METOJUYECKOE OBECIIEYEHUWE OBPA30BATEJIBHOI'O

ITPOLECCA OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JI1 YHEHUKA

« bruosnorus. buonornyeckue crcreMsl U ripoueccsl, 10 knacc/ Tepemos A.B.,
[TeTrpocoBa P.A., O6111ecTBO C OrpaHUYeHHOW OTBETCTBEHHOCTBIO

«10L MHEMO3MHA»

TepemoB A.B., IletpocoBa P.A. buonorus. buosiornyeckue cucreMsl U ripoLeccsl.10

Kiacc. M.- MHemo3uHa 2022

METOANYECKHUE MATEPUAJIBI VI YUUTEJIA

« MULTIMEDIA - noagepskka Kypca «O011ijasi 61omorusi»;

« JTaboparopust KIIETKA; MeTtoauueckue MmaTepuasibl: COOpHUK
HOPMAaTUBHBIX JOKYMeHTOB. buosorusi /Coct. 3./1. [IHeripos, A. I'.,
ApkaabeB. — M.: [Ipoda, 2010

Cnucok 1urepaTypsbl AJISl YYUTeE/Is:

1 baryeB A.C., I'ynienkoBa M.A., EneneBckuii A.I". buosorus. bonbimoi
COPaBOYHUK [I/151 IIKOJIbHUKOB M MOCTYTaroLKX B By3bl. — M.: JIpoda, 2011

2 bonrosa U. B. CoopnuK 3azau 1o O611ieli 6Mo/10ryuu AJ1sl IOCTYTAOIUX B BY3bl. —
M.: «OnHuKC 21BeKk» «Mup u obpazoBanue», 20123 Ko3znosa T.A., Kyumenko B.C.
buonorus B Tabmuiiax 6-11 knaccel. CripaBouHoe mocobue. — M.: [Ipoda, 2010
Jlono/siHUTe/IbHAsA JIMTepaTypa /I yUuTe Is:

1 Anacracoga JI.IT. O6miast 6ronorus. JugakTiueckre MaTepyasbl. — M.: BeHnTaHa-
I'pad, 2010.- 240c. 3 ViaHoBa T. B. CO0pHUK 3aZiaHuii 110 00111eli 6ronorun: mocobre
JUTs1 yaaruxcst obijeobpa3orat. yupexxaenuit /T.B. ViBaHoBa, I'. C. KannHoBa,
A.H.Msarkosa. — M.: [Ipocselenue, 2012

4 Ko3znoa T.A. Konocos C.H. [Iugaktruueckre KapTOUKU-3aZiaHUs 10 00111eid
6uonoruu. — M.: M3parensckuii [lom «I"eHmpxkep», 2012 — 96c.
- JTaboparopusi TEHETUKA; * JTaboparopuss DKOCUCTEMBI;

HNutepHeT-pecypchbl: CanThbl B UIHTEpHeT:

« www.bio.1september.ru — razera «buosorus» - npuno)kenue K «1 ceHTIOps»;

- www.bio.nature.ru — HayuHble HOBOCTU OMOJIOTHH;

« www.edios.ru — DU10C — LIeHTP AMCTAHIJMOHHOI'O 00pa30BaHUS;

« www.km.ru/education - yue6HbIe MaTeprasbl U CJIOBapy Ha caiTe « KUpWII U
Medoanii

IINPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA

NHTEPHET

Appeca cavitoB B MUHTEPHETE
www.bio.lseptember.ru - razera «brosnorus» - npunokeHue K «1 ceHTIOps»
www.bio.nature.ru - HayuHbsle HOBOCTU OMOJIOTHUH
www.edios.ru - DU0C - [eHTp AUCTAaHI[MOHHOTO 0Opa3oBaHust www.km.ru/education -
YyebHble MaTepHasIbl M CJIOBApH Ha caiite « Kupumn u Medoguii» http://school-
collection.edu.ru Eaunast Kosiekius iiudpoBbIx 0Opa3oBaTebHBIX PeCYpPCOB.
http://window.edu.ru/ EariHoe okHO AiocTyTa K 00pa3oBaTe/lbHBIM pecypcaM



http://www.priroda.ru — [Ipvpoza: HallMOHA/ILHBIN TTOPTal.

http://obi.img.ras.ru — ba3a 3HaHui o 6uosiorun yesioBeka. ¥ 4eOHUK 110 MOJIEKY/ISIPHOM
Ouosioruu yesioBeka, OMOXUMUM, PU3NOIOTUN, TeHHON U OeIKOBOM WH)KEeHepUH.
http://www.zoomax.ru — 300/10THsi: UeJIOBeK U JioMalllHWe KUBOTHbIe. http://www.fipi.ru
— defepabHBIA UHCTUTYT Telaroruyeckux n3MepeHuit
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