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INOSACHUTEJIBHASA 3AIIMCKA

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

YuebHbiii nipeaMeT «buosiorusi» yriay6néHHoro ypoBHsi u3ydenus (10-11
KJIaCChl) sIBJISIETCSI OZHUM K3 KOMITOHEHTOB TpeAMeTHOM obsactu «EcTtecTBeHHO-
HayuHble TipeAMeThbI». CorsiacHo monoxeHusMm @OI'OC COO mnpoduabHbIe
yueOHbIe TpeaMeThl, U3yuaeMble Ha YriayO/néHHOM YPOBHe, SIB/SIFOTCS CIIOCOO0M
muddepeniyaiiii  00yueHUsI Ha ypOBHe cpefiHero o0Iero oOpa3oBaHus U
TIpY3BaHbl 00eCIeunTb MPeeMCTBEHHOCTh MEX/y OCHOBHBIM OOIWM, CpefHUM
o01mM, cpegHUM TIpodeCcCrOHaTBHBIM U BBICIIIMM 06pa3oBaHueM. B To ke BpeMms
KOKObId M3 93TUX yueOHBIX TMpeAMeTOB [O/DKeH ObITh OpHUeHTHMPOBaH Ha
TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbIX, BOCIUTATE/NbHBIX M pa3BUBAIOIIUX
3a/layu, CBS3aHHBIX C TMpodopreHTalyelt 00yJaroluXcsi W CTUMY/IUPOBaHUEM
MHTepeca K KOHKDETHOM 00J/laCTH HayuyHOTO 3HaHWs, CBSI3aHHOTO C OuHosiorved,
MeJULMHOW, SKOIOTHeM, TICUX0/I0TUeH, CIIOPTOM WX BOEHHBIM JI€/I0M.

[Iporpamma 1o yuebHOMy mipeameTy "buosiorus" [aéT mpejcTaB/ieHHe O
eI M 3a/ladaxX u3yueHWs yuyeOHOro mpeamera «buosnorus» Ha yriayOnéHHOM
YPOBHe, orpejiefisieT 00si3aTesibHOe (MHBapHaHTHOE) TIpeJMeTHOe Co/lep)KaHue, ero
CTPYKTYpUDOBaHWe 1O pa3fejaM M TeMaM, pacripefiejieHde M0 Kjaccam,
peKOoMeH/lyeT T0C/ie[joBaTe/IbHOCTh H3y4yeHUs yuyeOHOro MaTepuana C y4éToM
MEXIPeAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3eM, JIOTUKA y4eOHOro Mporiecca,
BO3pacTHbIX 0cOOeHHOCTeM oOydaromuxcs. B mporpamme 10  GuHosoruu
peasM30BaH TPUHIUI TIPEEMCTBEHHOCTU C HW3y4yeHHeM OWONIOTMM Ha YpOBHE
OCHOBHOrO  obilero obOpa3oBaHusi, OsaroZiapss uyemMy IPOCMAaTpUBaeTCs
HarpaB/IeHHOCTb Ha  TIOC/eAylolljee pa3BuTHe  OWOJIOTMUECKUX  3HAHWM,
OpHEHTHPOBAHHBbIX Ha ()OPMHUPOBAHUE eCTeCTBEHHO-HayYHOI0 MUPOBO33DeHMUs,
9KO0JIOTUYECKOTO MBbIIIJIeHUs, TIpeJCTaB/JeHni O 370poBoM oOpase >XM3HH, Ha
BOCIIMTaHUWe OepeXXHOr0 OTHOIIIEHHs K OKpyyKatolljeli MpupojgHoi cpene. B
nporpaMMe 1o OHOJIOTUM TakXKe TOKa3aHbl BO3MOXKHOCTH y4eOHOro Tipeamera
«buonoruss» B peanmusauyu  TpeboBanmit ®I'OC COO K IJIaHUPYeMbIM
JIMYHOCTHBIM, MeTarpeJIMeTHbBIM U TIpeJMeTHbIM pe3yjibTaTaM o00yueHHs U B
¢bopMHpOBaHHMY OCHOBHBIX BWJIOB YyueOHO-TIO3HAaBaTeNbHOW  [IesiTe/IbHOCTU
o0yuaroIyxcss 10 OCBOEHUIO Cojflep)KaHWsi Ouosoruueckoro oOpa3oBaHUsl Ha
ypOBHe cpefiHero o01ijero obpa3oBaHwUs.

YueOHbIl TIpeaMeT «buonorusi» Ha ypoBHe cpeaHero obiiero obpa3oBaHUs
3aBepiiaeT Ouosoruueckoe oOpa3oBaHWe B IIIKOJe W OpPUEHTUPOBaH Ha



paciiiMpeHye U yriayOsieHre 3HaHUN 00ydarol[UXCs O >KUBOW TIPUPOJie, OCHOBAX
MOJIEKYJIIPHOM W K/IeTOUHOM OWOjoruu, 3MOpHOOrdd W OWOJOTHN pa3BUTHS,
reHeTUKH, CesIeKI[i1, OM0TeXHOJIOTUH, SBOTIOI[MOHHOTO YUeHUs U 9KOJIOTUM.

N3yuenve yueOHoro ripeaMera «buosiorusi» Ha yriayb/eHHOM YpOBHe
OPHEHTUPOBAHO Ha TIOJTOTOBKY OOydYarolUXcsi K TIOC/AeAYIOIIeMY TOTy4YeHUIO
Ouosiornueckoro  obpa3oBaHusi B By3aX W OpraHu3alusAx  CpeJHero
nipodeccroHanbHOr0 06paszoBaHusi. OCHOBY €ro cofiepkKaHusi COCTaB/IsieT CUCTeMa
OUO/IOTUUECKUX ~ 3HAHWM, TIOJIyUeHHBIX TIPM  HW3YYeHUH  OOyUaroIuMHCS
COOTBETCTBYIOI[UX CHUCTEMAaTUUECKUX Pa3zie/ioB OMOJIOTHH Ha YPOBHE OCHOBHOTO
obrero obpaszoBanusi, B 10—11 kmaccax 3TH 3HaHUS MOy4yarOT pa3BuTHe. Tak,
paciivpeHbl ¥ yriyOsieHbl OHO/IOTMUecKue 3HaHUS O pacCTeHUsX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me ue/ioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HHU,
JIOTIOTHATETbHO BK/TIFOUeHBI OMOI0rHUecKre CBeleHUs MPUK/IAaZHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCII0/Ib30BaTh KaK OPHUEHTHPhI [jisl MOC/IeAYHOIero
BbiOOpa mpodeccun. Bo3morkHa Takke HHTerpalusi OMOJOTMYecKUX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSMMU, TTOTyYeHHBIMH OOYUalOIUMHCS TIPU U3yUeHUH
bur3uKY, XUMUH, reorpadrv 1 MaTeMaTUKU.

CTpykTypa TIporpamMmbl I0 yuebHOMy mnpeametry "buonorus" orpakaer
CHUCTEMHO-YPOBHEBBIM M SBOJIIOLIMOHHBIN TIOAXO/AbI K HW3yueHHI0 OHOoIoruu.
Cor/iacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe [I7Isl }KUBbIX
CUCTEM Pa3HOT0 YPOBHSI OpraHW3allvU, SBOJIIOLIMU OPraHUUecKoro Mypa Ha 3emiie,
coxpaHeHHs1 OHMOJIOTMUeCKOro pa3HooOpa3usi TimaHeTel. Tak, B 10 Kmacce
M3y4aloTCsl OCHOBbI MOJIEKY/ISIPHOM U K/IeTOUHOW Onosiorvv, 3MOpUOIOTUM U
OuosIoTUM Pa3BUTHS, TeHETUKH U CeJeKI[UH, OMOTeXHOJOTMH W CHHTeTUYECKOU
OMONOrKH, aKTya/lM3UPYIOTCS 3HAHHSA O0yYarol[uxcsi 1o OOTaHWKe, 300JI0THH,
aHaToMuu, (usnosoruu uesioBeka. B 11 Kjacce H3yuyarOTCs 3BOJIIOLMOHHOE
yueHue, OCHOBBI 9KOJIOTHUHY U yueHUe 0 buocdepe.

YuebHBIA  TipeaMeT  «buHosioTHsS»  TpHM3BaH  00eCrieudTh — OCBOEHHE
oOyuaroluMucs 610IOTUUeCKHUX TeOpri W 3aKOHOB, Wjlel, MPUHIUIIOB U TIPaBUJI,
JieXKallliX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-HAayYHOU KapTUHBI MUPA, 3HAHUH O
CTPOEHUU, MHOroobpasuu U OCOOEHHOCTSIX K/IeTKHU, OpraHu3Ma, MOMyJIsLuy,
O1oIIeHO3a, SKOCHUCTEMBI, O BBIJJAIOIUXCS HaYUHBIX JOCTWKEHUSIX, COBPEMEHHBIX
WCC/IeJOBaHUSIX B OMOJIOTHH, TIPUK/IAJHBIX acrieKTax OMOooruuecKux 3HaHWM. s
pa3BUTHS U TIOAJep>KaHUs HHTepeca OOydYaroImuxcsi K OMOIOTHMM Hapsiay Co
3HaUUTEebHBIM 00BEMOM TEOPETHUECKOTO MaTepHasa B COZepKaHWUHU TPOrpPaMMbI
1o OMOJIOTUM MPelyCMOTPEeHO 3HAKOMCTBO C MCTOPHEM CTaHOBJ/IEHUS] M Pa3BUTHS
TOM WIA WHON 00s1:acTH OHOJIOTMM, BK/IAZIOM OTEUYEeCTBEHHBIX U 3apy0eKHbIX
YUEHBIX B pellleHre BaKHeUIINX OUO0OrMuecKux 1 SKOJI0rMuecKux mpobsiem.



Llenb u3yuenus: yuebHOro mpegmeTa «bHoorus» Ha yriy016HHOM ypOBHE —
oB/laZieHe  OOyYaroOIIMMKMCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKLIMOHA/TBbHOU
OpraHM3allMi JKMBBIX CHCTEM PA3HOrO0 paHra U mnpHobOpeTeHHe yMeHHH
WCTI0/Tb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUM WHTEpeca K orpe/ie/IEHHON 00/1acTH
1poeCcCUOHAILHOM  [IeATe/TbHOCTH, CBSI3aHHOM C OuoJioTHel, WM K BBIOOpY
yueOHOTO 3aBe/ieHUs [I/1s1 TIPO/I0/DKeHHsT OHMO0J/IOrMUecKoro 00pa3oBaHusl.

HocTwkeHWe 1leM  HW3ydeHUs yueOHoro TipegmeTra «buosorus» Ha
yriy6/EHHOM ypOBHE 00ecrieurBaeTCsi pellieHrueM CeyHoIInX 3a/jau:

OCBOeHHe 00yYarIIUMHUCA CUCTeMbI OMOIOTHYeCKUX 3HaHWM: 00 OCHOBHBIX
OMO/IOTUUECKUX TeOpUsiX, KOHLEMIUSIX, TUMOTe3ax, 3aKOHaX, 3aKOHOMEPHOCTSIX U
TIPABH/IaX, COCTABJISIOINX COBPEMEHHYIO eCTeCTBEHHO-HAYUHYIO KapTHHY MHPa; O
CTPOEHWM, MHOroo0pa3u M OCOOEHHOCTSX OHOJOrHYecKHX CHUCTeM (KJIeTKa,
OpraHu3wM, TOMyJIsIus, BU, OroreoiieHo3, brocdepa); 0 BbIJAIOIUXCS OTKPBITHSIX
Y COBpeMeHHBIX UCC/IeIOBaHUsIX B OH0/IOTHY;

O3HAaKOMJIEHHE OO0YyYaroIuxXCcsi C MeTOJaM{ TIO3HAHWS JKUBOMW TIPUPOJbI:
WCC/IeJOBAaTe/IbCKUMUA ~ METOJaMH  OHOJIOTHYeCKHMX HaykK (MOJIEKY/ISIpHOM U
K/IeTOUHON OuoJioruy, >SMOPUONIOTMM W OWOJIOTUM Pa3BUTHS, TE€HETUKH U
cejieKLIUM, OWOTEeXHOJIOTUM W CHUHTeTHYeCKoW OHOoJIOTHH, TajleOHTOJIOTHH,
9KOJIOTMM);  MeTO/JIaMM  CaMOCTOSITeJIbHOTO  TpOBeZieHUs  OHMOIOrMuecKux
HCCiejoBaHMA B JjlabopaTopuri ¥ B Tipupofie  (HaOmozeHue, W3MepeHue,
9KCTIePUMEHT, MO/e/TMPOBaHMUe);

oB/iaZieHe  OOyUarOLUMHUCS  YMEHHUSIMHU: CaMOCTOSATeTbHO  HAaXOJAWTh,
aHa/IM3UPOBaTh W HCITO/Ib30BAaTh OMOIOTMUECKYI0 HH(OPMAIUIO; IT0b30BaThCS
OMOIOTUUECKON TepPMUHOJIOTHE W CUMBOJIMKOM; yCTaHaB/IMBaThb CBSI3b MEXIY
pa3BUTHEM OWOMOTMM W  COL[MAJbHO-9KOHOMHUYECKUMH W 3KOJIOTHYeCKUMHU
npobsieMaMyl  uesioBeUeCTBa; OLleHWBaTh TIOC/IEJCTBUSI CBOeH [eATebHOCTH II0
OTHOIIIEHWIO K OKpY’KaroIlle TpUpOAHON cpefie, COOCTBEHHOMY 370POBBI0 U
3[0POBBI0  OKDPY’)KAIOIIUX  JIFOJeM; O0OOCHOBBIBAaTb W  COOJIIO/IaTh  MepHI
NpodHIaKTUKYA UHQPEKI[MOHHbIX 3a0o/ieBaHuM, TTpaBWIa TOBeJeHUsI B TIPUpOjie U
obecrieuenusi 6e30mMacHOCTH COOCTBEHHOM >KH3HE/IeATeTbHOCTH B UPe3BbIYaHBIX
CUTyal[UsIX TPUPOAHOTO W  TEXHOTeHHOrO0 XapakTepa; XapaKTepU30BaTh
COBpeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOIOTHH;

pa3BUTHE y 00YyUaroluXCs WHTE/JIEKTya/lbHbIX ¥ TBOPUECKUX CIIOCOOHOCTeMH
B TIpOl[ecCe 3HAKOMCTBA C BBbIJAMOIIMMUCA OTKPBITUSIMM U COBPEMEHHBIMU
WCCNeIOBaHUSIMM B OHOJIOTUM, pelllaeMbIMU €l TMpobsieMaMu, MeTO/I00THel
O1O0JIOrUecKOro WCCITeJOBAHMSI, TIpOBe/IeHHSI 9KCTIepUMEeHTaTbHbIX
WCC/IeJOBaHUM, pellieHus1 OM0/IOTUUeCKUX 3a/lay, MOZe/TMPOBaHUsl OMOOTMUeCKux
00BEKTOB U TIPOLIECCOB;



BOCIMTaHWe y 00yuaroIuxcsi LIeHHOCTHOTO OTHOLIEeHHUsI K JKUBOM TMPUpO/ie B
1|eJIOM U K OT[eJIbHbIM eé 00beKTaM U siBleHUsIM; (hOpMUpPOBaHUe 3KOJI0THYeCKOH,
reHeTUYeCKO TIpaMOTHOCTH, OOlell Ky/JbTypbl TIOBe/leHHsI B TIPUPO/E;
VHTerpalyy eCTeCTBeHHO-HayUHbIX 3HAHU;

npuobpereHre  0OyuyarOIUMHKCS ~ KOMIIETEHTHOCTM B pal[MOHAJbHOM
MIPUPO/IOTI0/Ib30BaHUK  (COO/IOleHre TIpaBU/ TOBe/IeHUs B TIPUPOJe, OXPaHbl
BUJIOB, 9KOCUCTeM, Ouocdepsl), COXpaHeHMH COOCTBEHHOTO 3/0POBbSI U 3/I0POBbsI
OKpy’XKarolux Jirogeid (cobmopeHuss wmep npoduaakTUKU — 3aboJieBaHUM,
obecrieueHrie 6e30MaCHOCTH >KU3HEJESITeTbHOCTU B Upe3BbIUAMHBIX CUTYaLUsAX
NIPUPOJHOTO U  TEXHOTeHHOIO XapakTepa) Ha OCHOBe  MCIO/b30BaHUS
OuoiorMuecKrx 3HaHUM ¥ yMeHUM B TTIOBCEe/IHEBHOM >KU3HU;

Co3/laHMe  YCAOBWMM  [yIS  OCO3HAHHOTO  BbibOpa  OOyYarOIUMUCS
VH/IUBH/1ya/IbHOU obpa3oBarebHOM TPaeKTOPUH, CTIOCOOCTBYIOIIEH
nocJeiyroliemMy npogecCuoOHaIbHOMY CaMOONpeJeNeHH0, B COOTBETCTBUM C
VHAWBU/1yaJIbHBIMU UHTE€PeCaMU Y TTOTPeOHOCTSIMU perroHa.

OOb11iee yKCI0 YacOB, OTBe/IEHHBIX Ha M3yueHWe OMOIOrUU Ha yryOseHHOM
ypoBHe cpeziHero obiiero obpa3zoBanusi, coctapysier 204 yaca: B 10 kmacce — 102
yaca (3 uaca B Hezient0), B 11 kinacce — 102 yaca (3 yaca B He/Jje/to).

OTb6op opraHu3alMOHHBIX (OPM, METOJOB U CpeACTB oOyueHusi OMOJIOTHUU
OCYILIeCTBJISIETCSI C YUETOM CreLd(UKU ero Cojep’kaHusi U HarpaBJeHHOCTU Ha
Npo/loJbKeHre  OuojorMueckoro oOpa3oBaHMs B OpPraHM3aLUsiX  CpeHero
npogeCCHOHATBLHOTO U BbICIIEr0 00pa30BaHUsl.

Ob6s13aTe/IbHBIM YC/I0BUEM TPU 00yueHur OUOOrUu Ha yriayO/éHHOM YpOBHe
SIBJISIETCSL TIpPOBeZieHre Jy1abopaTOpHBIX M TMpakThueckux pabor. Takke yuactue
00yuarolIyXCss B BBINOJIHEHUU TIPOEKTHBIX M yueOHO-MCCIejoBaTebCKUX pabor,
TeMaTUKa KOTOPBbIX OIpefesieTcsl yuyuTejleM Ha OCHOBE  MMERLIMXCS
MaTepuaabHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA

10 KJIACC

Cogep)kaHve TNpOrpamMMbl, BbIZI€JIEHHOE KYpCUBOM, He BXOAUT B TPOBEPKY
rocyJlapcTBeHHOU uToroBoi arrecratiyu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpemeHHast OMOJIOTHST — KOMITZIeKCHasi Hayka. KpaTkasi UCTOpPHUSI pa3BUTHS
Ouosoruu.  Buosoruyecke  Hayku M U3yuyaemMble MMM TIpO0OJIeMBI.
@yHaMeHTa/IbHble, TIPUK/IaJHble U TIOWCKOBble HayuHble WCC/IeJ0BaHUS B
OroIoTHH.

3HaueHune Guosoruy B (HOPMUPOBAHUM COBPEMEHHOW eCTeCTBEHHO-HAayUHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorvei. 3HaueHWe OUONOTUU B
MPaKTUYeCKOM [JIesTe/IbHOCTH 4ejioBeKa: MeJullMHe, CelbCKOM XO35UCTBe,
TIPOMBILIJIEHHOCTH, OXPaHe NPUPO/bI.

JdeMoHCcTpanuu

[ToptpeTsl: Apucrotenb, Teodpact, K. Jlunueis, XK. b. Jlamapk, Y. lapBuH,
Y. I'apBeu, I'. MeHngens, B. . Bepnagckuu, U. I1. I1aBnos, Y. 1. Meunukos, H.
W. BaBunog, H. B. Tumodees-PecoBckuit, [I)x. Yotcon, ®. Kpuk, [1. K. benses.

Tabmuipl 1 cxembl: «CBsI3b OMOMOTMM C APYTMMH HayKaMiu», «CHcTeMa
OMOIOrHUeCKUX HAYK».

Tema 2. JKuBble CUCTeMbI M UX U3yUYeHHE

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

YpoBHM oOpraHu3alldd >KUBBIX CHUCTEM: MOJIEKY/ISIDHBIM, KJI€TOUHBIH,
TKaHEeBbIM, OpraHu3MeHHbIU, MOMYJ/ISLMOHHO-BU/IOBOM, 5KOCUCTEeMHbIM
(6buoreotieHOTHUECKMI), OuocdepHbiii. IIporiecchl, MPOUCXOAAIME B >KUBBIX
cuctemax. OCHOBHble TpU3HaKW >KMBOro. JKu3Hb Kak (opma CylecTBOBaHHUS
Matepud. Hayku, usyuaroliiyie >KUBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHU3aliuM.

N3yueHue >KUBbIX cucTeM. MeTozpbl Ouonoruueckoii Hayku. HabmrozneHue,
v3MepeHue, SKCIIePUMEHT, CUCTeMaTr3alus, MetaaHanus. [IoHdaTre o 3aBUCMMOM U
He3aBUCUMOM riepeMeHHOW. [lnaHnpoBanue »5skKcrnepumeHTta. [locTaHOBKa U
rpoBepka rurote3. HyneBas rumore3a. IToHsTHe BBIOOPKH U €€ OCTOBEPHOCTD.
Pa36poc B Ouosoruyeckux fgaHHbIX. OIlleHKAa [JOCTOBEPHOCTH TIOMYUYeHHBIX
pe3ynbTaToB. [IpMuMHBI WCKa)KeHUs pe3ysbTaTOB SKcrepuMeHTa. [loHsiTme
CTaTUCTAYECKOTO TeCTa.

JeMoHcTpanuun



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

OOGopymoBanue:  jabopatopHoe  oOopyZoBaHWe /i1 IIPOBe/IEHUS
HabJ/Ir0/1eHH, U3MepeHnH, SKCTIIepUMeHTOB.

IlpakTnueckas pabora «VIcrosb30BaHWe Pa3/IMYHbIX METOJOB  IIpPU
V3YUEHUU >KUBBIX CUCTEM.

Tema 3. buosiorust KiieTku

Knetka — CTpyKTypHO-(YHKLIMOHA/IbHAasi eJWHULIA >KUBOro. Vcropus
OTKpBbITHUS KeTKU. PaboThl P. I'yka, A. JleBenryka. Knetounasi Teopus (T. LlIBaHH,
M. Ilneupnen, P. BupxoB). OCHOBHbIe TOJIO)KEHHUS COBPEMEHHOW KJIETOYHOU
TEeOPUH.

MeTtoabl  MOJIEKY/ISIDHOM W KJIeTOYHOM  OWOJIoTMH:  MUKPOCKOIIHS,
xpoMarorpagus, 37eKTpo(opes, MeTO[, MeYeHbIX aTOMOB, Au(QepeHLMaTbHOE
LeHTpudyrupoBaHue, Ky/JIbTUBHDOBaHUE KJIeTOK. M3yueHue (HPUKCUPOBAHHBIX
K1emok. DneKTpoHHasi MUKpockonusi. KoHgokanbHas mukpockonusi. BumanbHoe
(npudkcu3HeHHOe) u3yueHue KAemokx.

JeMoHcTpanuun

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

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

Ob6opyaoBaHue: CBeTOBOM MMKDPOCKOI, MHUKPOTIperapaTbl pPaCcTUTe/bHBIX,
JKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

IIpakTHueckas pabdora «l3yueHre MeTO/I0B KJETOUHOW OuomOrun
(xpomaTtorpadusi, ssekTpodope3, auddepeHLIMaTbHOE LIeHTPUPYTUPOBaHUE,
[TLIP)».

Tema 4. Xummnueckas opraHnv3anus KJI1eTKH

XVAMHUUYECKUA COCTaB K/IETKA. Makpo-, MUKPO- W YJIbTPaMUKDPO3JIEMEHTHI.
Bojga 4 eé ponb Kak pacTBOpUTess, peareHTa, y4yacTde B CTPYKTYpHUpPOBaHWUU
KJIETKH, TeTUIopery/isiiui. MuHepanbHbIe BellleCTBa K/IeTKU, UX OHooruveckas
poJib. POJIb KATUOHOB M AHUOHOB B KJIETKE.

Opranuyeckre BeljecTBa KJIeTKU. buosiornueckre mnosiiMepsl. benku.
AMUWHOKHUCIOTHBIN cocTaB 6enkoB. CTPYKTyphl OeIKOBOM MosieKysbl. [lepBuuHas
CTpyKTypa Oenka, TenTWgHasi CBs3b. BTopuuHasi, TpeTUuHasi, YeTBepTHUHas
CcTpyKTyphl. [JleHatypanms. CpoiictBa 0OenkoB. Krnaccubukanms — 6enkos.
Buonornueckue ¢yHKIuM 6enKoB. [TpUOHbL.



YrneBogbl. MoHOCaxapuzibl, Aucaxapy/bl, OJIMTOCaXapy/bl U MOJMCaXapy/ibl.
OO6uuit  maH cTpoeHuss W (GU3MKO-XUMUUYECKHWe CBOWCTBA  yT/IeBOJIOB.
bronoruyeckve (GyHKLIMU yI/I€BO/OB.

Jluruppl. T'uapodumsHO-THAPOPOOHLIe cBolicTBa. Knaccubukalys TUMII0B.
Tpurnuuepuabl, Qocdoaunuisl, BOCKUA, CTepoubl. buonornueckve QyHKIUU
munuzaoB. OO0IMe CBOMCTBA OMOJIOTHUECKUX MeMOpaH — TeKy4ueCThb, CTIOCOOHOCTh K
CcamM03aMbIKaHHUI0, MMOTYTIPOHULIAEMOCTb.

Hyxkiennosble kuciotel. [JTHK u PHK. CTpoeHue HYK/JIeMHOBBIX KHUCJIOT.
Hykneotugpl. [lpuHuun komruieMeHTapHOCTU. [lpaBuio UYapradda. Crtpykrypa
IOHK — pBoiiHas crivpanbk. MecToHaxoxaeHrne u buonorudeckue dyskomm JTHK.
Bugesl PHK. ®ynkiuu PHK B kietke.

Ctpoenue monekysbl AT®. Makpospruueckve cBsi3u B MosieKyjie ATO.
buonoruyeckue dynkuuu AT®. BoccTaHOB/IeHHbIE TEPEHOCUUKH, UX QYHKLIUU B
Kinetke. [[pyeue Hykneosuompugpocpambl (HTP). CekBeHupoBanue J[IHK.
MemoobI 2eHOMUKU, MPpAHCKpUNMOMUKU, NPOMeOoMUKLU.

CrpykTypHasi 6uonorusi: 6uoxumuueckrie v 6rodusryeckre MCC/IeI0BaHUS
cocTaBa Y 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. I[Tonmur, K. YorcoH, ®. Kpuk, M. Yunkuuc, P. ®paHK/IuH,
@. Canrep, C. I[Ipy3unep.

Huarpammebl:  «PacripefieieHMe XUMHUUYECKUX 37IEMEHTOB B  HEKHBOU
npupojie», «PacrpejeneHve XUMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmuipl U cxembl: «lleproanueckass Tabsvila XUMHUUECKUX 3JIEMEHTOBY,
«CTpoeHre MOneKyJbl BOJbl», «BeljecTBa B cocTaBe OpraHuM3MoB», «CTpoeHuUe
MoJieKysbl Oenika», «CTpyKTypbl OenkoBoWl Mosieky/ibl», «CTpoeHUe MOJeKyJ/
yrieBozsioB», «CTpoeHHWe MOJEKy/a JIMNUAoB», «HyKnenHoBble KHUC/IOTBI»,
«CtpoeHue MoneKyJsibl ATD».

OO6opymoBaHue: XUMHUYeCKast IIoCyia ¥ 000py/10BaHue.

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

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

Tema 5. CTpoeHue 1 QyHKIMH K/I€TKH

Tumel K/IeTOK: >yKapuoThueckasg W IIpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATbHBIe 00pPa30BaHUS K/IETKHU.



CrpoeHue IPOKapUOTHUeCKOW K/eTKU. KieTouHast cTeHKa OakTepuii U apxei.
Oco0eHHOCTH CTpOeHUusi TeTepoTpo(dHON U aBTOTPOPHON TPOKAPHUOTUUYECKUX
KJ1eTOK. MecTo 1 poJib NMPOKaproT B OMOLIeHO3aX.

Crtpoenue 17} (P yHKLIMOHHMPOBaHUe 3YKapUOTHUYECKON KJIETKH.
[Tna3matuueckass MemOpaHa (ra3manemma). CTpyKTypa Tula3MaTUUYeCKOM
MeMOpaHbl. TpaHCTIOPT BelleCTB yepe3 Tla3MaTUUeCKyr0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruéHHas AUQQy3usi), aKTUBHBIM (TIEpBUYHBIA M BTOPUYHBIN
aKTUBHBIM TpaHcropT). [lomympoHuiiaemMocTs MeMOpaHbl. Pabora HaTpuii-
Ka/IMeBOro Hacoca. JHJOLIUTO3: MUHOLUTO3, (aroiuTo3. JK3ouuTo3. KietouHas
cteHka. CTpyKTypa ¥ (yHKLIUU K/IeTOUHOU CTeHKW pacTeHuH, rpuboB.

Huroriasma. Lluto3one. Llutockesnet. [IBukeHue uronsiasmMbl. OpraHou/bl
kaeTkd. OpHOMeMOpaHHBbIe OpraHOW/bl K/IETKU: JH/AOIJIa3MaTUuUecKasi CeThb
(3I1C), anmapar I'osbmKu, IM30COMBI, UX CTpoeHHe W (yHKUMU. B3anmocBsi3b
oJlHOMeMOpaHHbIX OpPraHoOWAOB KieTku. CTpoeHHe TpaHy/ISPHOTO pPeTHKY/IyMa.
Mexanusm HanpaeneHus 6enxkoe e JDIIC. CuHTe3 pacTBOpUMBbIX OenkoB. CUHTE3
KJIeTOUHbIX ~ MeMOpaH. ['magkuii  (arpaHy/sipHBIA) — 9HZOIIa3MaTHUeCKUi
petukyayMm. CekperopHasi pyHKius armapara ['onbmku. Modugukayus benkos 8
annapame T'onbOdcu. Copmuposka 6enkoe e annapame I'onbOdxcu. TpaHcTopT
BelLL[eCTB B KjleTKe. Bakyosnu pacTuTenbHbIX K1eToK. KneTouHslii cok. Typrop.

[TosiyaBTOHOMHBIE ~ OpPraHOWJbl  KJI€TKW:  MWUTOXOHJPWUM,  IUIaCTUJBI.
ITpoucxodcdeHue mumoxoHopuli u naacmud. Cumbuoeenes (K.C. MepedckosecKull,
JI. Mapeyauc). CtpoeHre W (YHKIMM MUTOXOHJIpMM M T1acTyjl. [lepBuuHbIe,
BTODUUHbIE U  C/JOXKHbIE  TUIACTHABI  (DOTOCHMHTE3UPYIOIUX  3YKApHOT.
X10pOMUIaCThl, XPOMOILIACTBI, JIEMKOIIACThI BBICIIIMX PACTEeHUM.

HemembpaHHbie opraHouzibl KineTku CTpoeHWe U (YHKIMM HeMeMOpaHHBIX
OpraHOKX/I0B KJIETKMU. Pr6ocombl. IIpomedsicymouHble ¢unrameHmni.
MukpodunameHTel. AKMUHOBble MUKpOguiamMeHmbl. MplllleuHble  KJIEeTKH.
AKMUHOBble KOMNOHEHMbl HeMblUWeUHbIX K1emok. MUuKpoTrpybouku. KneTtouHsiii
1eHTp. CTpoeHrWe W [JBWKEHHe JKIYTUKOB U pecHUUeK. MUKpOTpyOOuKku
yuTomiasmel. LleHTpuons. beaku, accoyuuposaHHble ¢ MUKpouaameHmamu u
MuKkpompyboukamu. MomopHble 6eKu.

SAnpo. Obosouka siZipa, XxpOMaTUH, KapyoIula3Ma, SIAPBIIIKH, UX CTPOEHUe U
bysHkiun. AaepHbiii Oe/lKOBBIM MaTpUKC. [IpocTpaHCTBEHHOEe pacriojioyKeHHe
XpOMOCOM B MHTep(a3HOM sifipe. JYyXpOMAmMuH U 2emepoxpomamuH. benku
XpOMaThHa — THUCTOHBI. /J[uHamuka sidepHoli 06o/n0uku 8 mumo3se. SOepHblli
mpadcnopm.

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

JleMoHCcTpanuun



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

Tabmuibl 1 cxembl: «CTpoeHHe 3yKapHOTHUeCKOW KieTKW», «CTpoeHHe
JKUBOTHOM  K/leTKW», «CTpoeHHWe  paCTUTe/NbHOM  KieTKu», «CTpoeHue
MUTOXOHAPUN», «Aapo», « CTpoeHre NpoKapuoOTUYEeCKOU KITeTKI».

ObopyaoBaHue: CBeTOBOM MMKDPOCKOI, MHUKPOTIperapaThbl pPaCcTUTE/bHBIX,
JKUBOTHBIX K/IETOK, MUKDOTIperiapaThl OakTepraibHbIX K/IeTOK.

JlaboparopHast pabora «lI3yueHuMe CTpPOeHUs] KJIETOK pa3/InUHbIX
OpraHM3MOB».

IIpakTHueckas pabora «/I3yuyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaGopaTopHasi pabora «VIcciefoBaHve Tia3Mo/M3a U Jeryla3Mo/ii3a B
PaCTUTE/IbHBIX KIIeTKax».

IlpakTHuyeckasa pabora «V3yueHWe  [BWKeHHS  IMTOIUIa3Mbl B
PacTUTEJIbHBIX KIeTKax».

Tema 6. O0MeH Bell[eCTB M NMpeBpallleHHe YHEPTUM B KJ/IETKe

ACCUMUTISLINSA U TUCCUMWIALIAS — IBé CTOPOHBI MeTabom3Ma. Turibl o6MeHa
BeIlleCTB: aBTOTPO(MHBIM U reTepoTpPOdHBIA. YuacThe KHUCI0pPOoJa B OOMEHHBIX
mpoijeccax. JHepreTudeckoe obecriedeHre KeTKW: TipeBpaijeHne AT® B
oOMeHHBIX TIpoljeccaXx. @PepMeHTAaTHUBHBIM XapakTep peaklyid K/IeTOUHOTO
MeTabos3ma. PepmMeHThbI, UX CTPOeHMe, CBOWCTBA W MeXaHU3M JIeMCTBUS.
Kodepmentbl. OTiumsi (pepMeHTOB OT HEOpPraHWYeCKMX KaTanau3aTopoB. benku-
aKTHUBAaTOpPbl W OeMKU-UHTUOMTOPBL. 3aBHUCHUMOCTb CKOPOCTH (hepMeHTaTUBHBIX
peakLyi OT pa3/IMuHbIX (DAKTOPOB.

[TepBUUHBI CUHTE3 OpraHAYeCKUX BelllecTB B KieTke. DOTOCHHTe3.
AHOKCU2eHHbIll U OKCu2eHHbIll ¢omocuHme3 y 6Gakmepuii. Ceemocobuparowjue
nuemMeHmbl U NUu2MeHmMbl peakyuoHHO20 YeHmpda. PoJib XJI0pOI/IacTOB B TpoLiecce
doTtocuHTe3a. CBeToBasi U TeMHOBas1 (ha3bl. @omoodbixaHue, Cs., Cs. u CAM-munbl
¢omocurme3sa. IIpoayKTUBHOCTh (POoTOCHMHTe3a. BiusiHWe pa3/nuyHbIX (DAaKTOPOB
Ha CKOpOCTb (hoTOoCHHTe3a. 3HaueHue (POTOCHUHTe3a.

XeMOCHHTe3. Pa3Hoobpa3ue OpraHu3MOB-XeMOCHHTETUKOB:
HUTPUGHUIMPYIOIIMEe OaKTepuH, >kene300aKTepuH, cepobakTepuu, BOAOPOHBIE
OakTepuu. 3HauUeHHe XeMOCUHTe3a.

AHa’pobHble opraHu3Mbl. Buabl OpokeHus. [IpofyKThl OpOXKeHHsS U HX
WCTIO/Tb30BaHHe uesloBeKOM. AHa’poOHble MUKDOOPTraHW3Mbl KaK OOBEKThI
OMOTeXHOJIOTUY 1 BO30yauTe/r OoJie3HeM.

A3pobHbIe OpraHu3MEl. Jrarnsl SHepreTUYeCcKoro oOMmeHa.
[ToarotoBuTeMbHBIN 3Tar. [IMK0/IN3 — 6eCKUC/IOPO/[HOE pacIieryieHre TTFOKO3bI.

buonoruyeckoe OKucC/ieHHe, WK K/I€TOUHOe [ibixaHue. Pojib MUTOXOHJPUM B
npoijeccax OMo0ruUecKoro okucieHus. Liukmmueckre peakiuu. OKUCTUTE/IBHOE
dbochopunpoBanue. JHepausi MemMOpaHHo20 e2padueHma npomoHos. CuHme3



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

JleMoHCcTpanuun

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

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

Ob6opyioBaHMe: CBeTOBOM MHKPOCKOM, 00OpyZOBaHUe [/isi TIPUTOTOBJIEHUS
TOCTOSAHHBIX U BpEMEeHHbIX MUKPOIIperiaparTos.

JlaboparopHast paGora «lV3yueHHWe  KaTaJMTUUYECKOM  aKTUBHOCTH
(epmMeHTOB (Ha MpyUMepe amuIasbl UK KaTajaasbl)».

JlaGopaTopHast pabora «lV3yueHne ¢epMEHTAaTUBHOTO pacIeTIeHUs
TepoKCr/ia BOAOPO/a B PaCTUTE/IbHBIX U )KUBOTHBIX K/IeTKaxX».

JlaGopaTopHass pabora «CpaBHeHue TipollecCOB  (oTocHMHTe3a U
XeMOCHHTEe3a».

JIaGopaTopHas pabora «CpaBHeHUe TIPOLieCCOB OPOXKeHHUs U IbIXaHUsI».

Tema 7. HacneapcTBeHHas uH(opMalius U pea/iu3anus eé B KjieTKe

Peakiuu matpuuHoro cuHresa. [IpUHLMII KOMILJIEMEHTapHOCTU B peakLusax
MaTpUUYHOIO CUHTe3a. Peanu3zanys HacneAcTBeHHOW UHGopMaluu. ['eHeTHUeCKui
KOJ, ero cBoucrBa. TpaHckpurims — marpuulbld cuHTe3 PHK. [IpuHummner
TPaHCKPUIILIMU: KOMILUIEMEHTApPHOCTb, aHTUIApa/ule/IbHOCTb, aCUMMETPUYHOCTb.
Cospeganue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrowue PHK.

TpaHcnsius v eé atanbl. Yuactue TpaHcnopTHbeix PHK B OGrocuHTese Gesika.
YcnoBuss 6uocuHTresa Oenka. KoaupoBaHue amMHHOKUCTOT. Posb pubocom B
brocuHTe3e Oeka.

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 2eHOo8 y
3ykapuom. Poab xpomamuHa 6 pezynsyuu pabombl 2eHos. Perysnsiiys oOMeHHbIX
TpOLeCCOoB B KieTke. KieTouHbi romeocras.

Bupychl — HeK/leTOuHble (JOPMbI XKU3HU U 0buraTHble nmapasuThl. CTpoeHue
TIPOCTBHIX M CJI0XKHBIX BUPYCOB, PeTPOBUPYCOB, OakTeprodaroB. Ku3HeHHbIl YUk
IJHK-codepocawjux 8upycos, PHK-codepixcawjux 8upycos, b6axkmepuogazos.
ObpamHas mpaHcKpunyus, peeepmasa, uHmez2pasd.

BupycHble 3a0o/ieBaHusI uesioBeka, KMBOTHbIX, pacTteHuil. CITNI, COVID-
19, corpanbHbie U MeAULIMHCKYE TIPOOIEMBI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwiux maccugos («bigdata»)
CMpYKmypHbIx buoso2uueckux 0aHHbix. HaHomexHonoz2uu 8 buosno2uu u meouyuHe.
[Ipoepammupyembie pyHkyuu b6eaxkos. Cnocobbl docmasKu ekapcms.



JdeMoHCcTpanuu

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

Tabmuibl U cxeMbl: «buocuHTe3 Oeska», «['eHeTMUecKuil Koa», «BUPyChI»,
«bakTepuodarm».

IIpakTHueckas pabdora «Co3zaHre MOZie/Td BUPYCay.

Tema 8. JKusHeHHBIN IUKJ/I K/I€TKH

KieTouHbl 1[MKJ, €ro TmepuoAbl W perysauus. MHrtepdaza U MUTOS3.
OcobeHHOCTH TIPOIECCOB, MpoOTeKarolux B WHTepdase. IToAroToBKa KIETKH K
penenvto.  [lpecrHTeTMyeckndi  (MTOCTMUTOTHYECKWM),  CAHTETUYECKUU U
TOCTCUHTeTUUeCKHH (MMpeMUTOTHYeCKUI) TTepuo/ibl HHTepdasbl.

Matpuunbiii cunTtes [IHK — perivkaums. IlpuHomnser pervvkauuu IHK:
KOMIJIEMEHTAapHOCThb,  TOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIAPa//Ie/IbHOCTb.
Mexanusm peruikaiuu JIHK. Xpomocomsl. CtpoeHue xpomocoM. Tejomepsl U

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

Henenvie kmetkm — wmuTo3. CTagud MHUTO3a W MOPOUCXOAALIME B HUX

riporieccel. Tunbl MuTO3a. KapvokvHes U LUTOKMHe3. buonoruyeckoe 3HaueHue
MUTO3a.

Perynsiuusi MUTOTHUYECKOro LMK/a KiaeTku. [IporpamMmmupyemasi KjieTouHas
rubesb — arnoriTo3s.

KsneTouHoe sipo, XpOMOCOMBbI, (yHKLUMOHaAbHasi TeHOMUKa. MexaHu3mbl
npoaucepayuu, ougppepeHyuposku, cmapeHusi u 2ubeau kaemok. «Llugpoeas
K/1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUSI KAeMKLU.

JdeMoHCcTpanuu

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

OO6opyaoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIperiapaThl: «MHUTO3 B K/IeTKax
KOpellKa JIyKa».

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

JIaGopaTopHasi pabora «Habso/jeHre MUTO3a B K/IeTKax KOHUMKA KOpeIlKa
NyKa (Ha TOTOBBIX MUKPOIIperaparax)».

Tema 9. CTpoenue u (yHKI[UM OPraHU3MOB

buonorunueckoe pasHoobpa3ue OpraHu3MOB. OJHOK/IeTOUHBIe,
KOJIOHUAJ/IbHbIe, MHOTOKJ/IETOUHbIE OPTraHU3MBl.

Oco0eHHOCTH  CTpOEHUST U JKU3HE[esATeNTbHOCTH  OAHOK/IEeTOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUYHble TpPUOBI, OJHOK/IETOYHbIE
BOJIOPOC/IH, APYTHe NPOTUCTBI. KOJIOHHA/IbHBIE OPraHU3MBbI.



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

Tkanu pacreHuil. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesbHasl,
TIOKPOBHasl, TIPOBOJSIIAsl, OCHOBHasi, MexaHWyeckas. OcOOeHHOCTH CTpOeHwus,
(GyHKLUWN U pacrio/io>KeHUsi TKaHel B opraHax paCcTeHUH.

TKaHU >KUBOTHBIX M 4ejioBeKa. TWIbl )KUBOTHBIX TKaHEM: SMUTeIuabHas,
CoeMHUTe/IbHasi, MblllleyHasi, HepBHas. Ocob6eHHOCTH CTpoeHUs, (DYHKUUN WU
pacroJsio’KeHUs: TKaHel B OpraHax KMUBOTHBIX U YeJI0BeKa.

Opranel. BeretaTvBHBIE M TreHepaTHMBHbIE OpraHbl pacTeHud. OpraHbl U
CUCTeMbI OPTraHOB )XUBOTHBIX U yesioBeka. DyHKIMM OPraHoB M CMCTeM OPraHoB.

Ornopa Tena opraHu3moB. Kapkac pacreHuil. CKesieTbl OJJHOK/IE€TOYHBIX U
MHOTOKJIETOUHBIX >XMBOTHBIX. Hapy>kHbli U BHyTpeHHUU ckeneT. CTpoeHWe M
THUIIbI COeIUHEHNS KOCTeH.

[Bwkenne  opraHu3sMoB. [IBW>KeHMe  OJHOK/JIETOUHBIX  OpPraHU3MOB:
amébouiHOe, XTYTUKOBOe, PeCHUYHoe. [IBrKeHHWe MHOTOK/IeTOUHBIX paCTeHU:
TPONM3Mbl U HACTUU. [IBM)KeHHWe MHOTOK/IeTOUHBIX J>XUBOTHBIX U Ue/IOBeKa:
MbIllIeyHast cuctema. Peduiekc. CkesleTHbIe MBIIILIBI U UX paboTa.

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

[pixanve opranu3moB. [IpixaHue pacteHur. [IpixaHue >XUBOTHbIX. [duddy3us
rasoB yepes [10BePXHOCTb KJjIeTKU. KoxHOe ApixaHue. [IbixaTe/ibHas [I0BEepPXHOCTb.
2KabepHoe u yiérouHoe fpixaHue. [IpixaHue TTO3BOHOYHBIX KMBOTHBIX W Ue/lIOBeKa.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHWe CTPOEHUS] JIETKMX IT03BOHOYHBIX JKMBOTHBIX.
[pixatenbHass cucTeMa uesioBeKa. MexaHW3M BeHTWISALMM JIETKUX y MTUL U
MJIEKOTIUTAIOLUX. Perynsius gpixanus. JpixaTesibHble 00bEMBI.

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

BbijeneHve y opraHu3moB. BeljlenreHde y pacTteHui. BebijjeneHve y
JKUBOTHBIX. (CoKpaTuTe/ibHble Bakyo/au. OpraHbl BbljesieHus. PuabTpaLys,
cekpelist U obpaTHOe BcachblBaHWe KaK MeXaHW3Mbl PabOThl OpPraHOB BbIZie/IeHUS.
CB$13b IMOJIOCTH TeJla C KPOBEHOCHOU U BbIJIeJIUTE/IbHOM cucTeMamu. BeizenieHve y



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

3anura y OpraHvMsMOB. 3alluTa y OJHOKJ/IeTOUHBIX OpraHu3MoB. Criopbl
Oakrepuid Y ILMCTHI TIPOCTEHIIMX. 3allUTa y MHOTOK/IETOYHBIX paCTeHUM.
Kytukyna. CpeicTBa aCCUBHOM M XUMUYECKOW 3a1iuThl. PUTOHLIUABL.

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

PasgpaxumMocTte ¥ peryjdaius y  OpraHusmoB. Pasgpakumocts y
OJIHOKJIETOUHBIX OpraHvM3MoOB. Takcucbl. Pa3gpaxuMoCcTb U peryssilus y
pacteHui. PoCTOBBIe BellleCTBa U MX 3HaUEHHUe.

HepBHasi cuctemMa W peduieKTOpHasi peryasiusi y >KMBOTHbIX. HepBHas
cucTemMa M eé OTZesbl. BOMIOLMOHHOE YCI0KHEeHHWEe CTPOeHHsI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTZe/ibl TOJIOBHOIO MO3ra MO3BOHOUHBIX >XUBOTHBIX. Pediekc u
pedJiekTOpHas Ayra. be3yc/ioBHbIe U yC/I0BHbIE PedIeKChl.

['ymopanbHas peryiaauusa U 3HZOKPUHHAsA CUCTeMa >KMBOTHBIX U Uesl0BeKa.
Kene3bl 3HJOKDUHHOW CHCTEMbI W MX TOPMOHBL [leliCcTBMe T'OPMOHOB.
B3auMoOCBsi3b HEpPBHOW U SHAOKPUHHOW cucTteM. [‘umnortanamo-rurnocdu3apHas
cucrema.

JleMoHCcTpanuun

IToptper: W. II. I1aBnoB.

Tabmurpl ¥ cxembl: «OHOKIETOUHbIE BOAOPOCTHN», «MHOTOK/IEeTOUHbIE
Bojlopocn», «baktepum», «lIpocrenive», «OpraHbl 1[BETKOBBIX pPaCTEHUWN»,
«CHCcTeMbl OpPraHOB TO3BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHue
HaceKOMbIX», «TKaHM pacTeHMil», «KopHeBble cucTembl», «CTpoeHue cTebsi»,
«CTpoeHue JMCTOBOW IJIACTUHKW», «TKaHM >XUBOTHBIX», «CKejleT ueoBeKa»,
«ITvieBapuTesnibHass  cucrtema», «KpoBeHOCHass cucrema», «/lbixaTesbHas
cucreMa», «HepBHas cucreMa», «Koxa», «MBbI111eYHast cucTeMa»,
«BblgenvrenibHasi CUCTeMa», «JHJAOKPUHHAas cucrteMa», «CTpoeHre MBI,
«AMMyHUTET», «Ku111eyHOno/10CTHBIe Y, «Cxema  nMTaHus pacTeHUI»,
«KpOBeHOCHbIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbI»,
«CTpoeHue 1uiaHapuu», «BHyTpeHHee CTpOoeHUe [0XKAeBOro uepss», «HepBHas
cuctremMa pbib», «HepBHasi cucrema Jsryimikh», «HepBHas ~— cucrtema
rnpecMblkaroIuxcsa»,  «HepBHags  cucrema  nTuly», «HepBHag — cucrema
MJIeKOTUTarouX», «HepBHasi crcTema yesioBeka», «Pediiekcy.



Ob6opyaoBaHue: CBeTOBOM MHKPOCKOI, MUKPOTIperapaThbl OAHOK/IeTOUHBIX
OpraHvM3MOB, MHKpOIIpernaparbl TKaHeW, pPakKOBHMHBI MOJUIFOCKOB, KOJIJIEKLIUU
HAaCeKOMbBIX, WIJIOKOXKUX, >XMBbIE 3K3eMIIISIPbl KOMHATHBIX pacTeHUid, repbapuu
pacTeHWW PpasHbIX OT[e/0B, BJaXHble TIpernaparbl >KUBOTHBIX, CKeJIeThl
TO03BOHOYHBIX, KOJIJIEKI[MM 0eCl03BOHOUHBIX JKMBOTHBIX, CKeJIeT YeJioBeKa,
obopy/ioBaHue /1/1s1 IeMOHCTPAL[MU TIOUBEHHOT'0 Y BO3JYIITHOTO IMUTAHUSI PACTeHUH,
paciijerieHyst Kpaxmasa 1 6e/KoB 1o/ eiicTBUeM (pepMeHTOB, 060py/joBaHUe ISl
JIeMOHCTPALIUU OMBITOB MO WU3MEPEHUI0 )KU3HEHHOW EMKOCTU JIETKUX, MeXaHW3Ma
[IbIXaTe/IbHBIX JBW)KEHUM, MO/ FOJIOBHOTO MO3Ta Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi padoTa «/3yueHre TKaHel pacTeHUI».

JIaboparopHasi padoTa «l/I3yueHue TKaHel KUBOTHBIX».

JIabGopaTopHasi pabora «l/I3ydyeHre OpraHoOB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3MHO)XeHHe U pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKEHHUs] OpraHu3MOB: Oecriosioe (BK/tOouasi BereTaTUBHOE) U
nosioBoe. Buabsl  OGecriosioro  pa3MHOXeHWs::  [OYKOBaHWe,  CIOPYJISLUS,
(parmeHTaLUsi, KTOHUPOBAaHUeE.

[TonoBoe pa3mMHOkeHue. [losoBble KneTKW, win rametel. Menos. Craguu
Meno3a. [ToBegeHne xpomocom B Mero3e. KpoccrHrosep. brosiornueckuid CMbIC/
Meli03a M TIOJIOBOro Tiporjecca. Melo3 M €ro MecTO B J>KHM3HEHHOM ILIUKJIe
OpraHU3MOB.

[IpensapoapliiieBoe 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. CriocoObI
OIUIOOTBOPEHUS: HAPY>KHOe, BHyTpeHHee. [lapTeHOreHes.

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  gpoGeHus.
JemepmuHuposeaHHoe U HedepMUHUPOBAHHOe OpobaeHue. bBaacmyna, munbi
6aacmyn. OcobGeHHOCTH [poOfeHus MIIEKOMMTAIOIIMX. 3apO/blilieBble JTUCTKU
(racTpynsitusi). 3ak/iaJKa OpraHOB U TKaHeW W3 3apO/bllleBbIX JIMCTKOB. B3avMHoe
BAWSTHUME 4YacTed pa3BUBAIOILEroCs 3apojbliiia (3MOpHOHa/MbHAS WHAYKLIS).
3aKnaZka IUlaHa CTPOEHWS JKUBOTHOTO KakK pe3yJ/ibTaT HepapXhuyeCcKux
B3aMMO/IECTBUM TeHOB. BiusiHe Ha 3MOpHOHaNbHOE pa3BUTHE pPa3/TMUHBIX
(haKTOPOB OKPY’Karollle Cpe/ibl.

Poct u pa3Butve >XUBOTHBIX. [locTamMOpuoHanbHbIN Tiepuof. IIpsMoe u
HemipsiMoe pa3BuTue. Pa3Butve ¢ MeTraMmop(do3oM y 06ecrio3BOHOUHBIX WU
T03BOHOUHBIX J>KMBOTHBIX. buo/iormyeckoe 3HaueHuWe TIPSIMOIO M HENPSIMOTO



pa3sBUTUS, UX paclipoCTpaHeHue B Iipupoze. TUmbl pocTa XKMBOTHBIX. PakTOpbI
peryJisiiiy PoCTa XKUBOTHBIX U yesioBeKa. CTauu MoCTIMOPHOHAIBLHOTO Pa3BUTHUS
y )KUBOTHBIX U uejioBeKa. [leprosbl oHTOreHe3a yenoBeka. CTapeHre U CMepPTh Kak
OrosioruuecKyre mpoLecchl.

Pa3mHO)KeHHe U pa3BuTHe pacTeHuil. ['ametodutr u cnopodut. Meiio3 B
JKU3HEHHOM 1MKie pacTeHuid. OOpa3oBaHuMe CIIOp B Tpoijecce Meio3a.
['ametoreHes y pacteHui. OMJIOAOTBOPEHWE U  pasBUTHE PaCTUTEIbHbBIX
opraHusMoB. [IBoliHOe OTIO/OTBOPeHUe Y IIBETKOBLIX pacTeHuil. Obpa3oBaHue U
pa3sBUTUE CEMEHHMU.

MexaHW3Mbl peryisiiuyd OHTOTeHe3a y PaCTeHUHN U KUBOTHBIX.

JleMoHCcTpanuun

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

Tabmibl ¥ cxembl: «BerertaTuBHOe pa3MHOXKeHHe», «Turbl 6Gecrionoro
pa3sMHOXKeHUs», «Pa3sMHOKeHHe XJIaMUJOMOHazbl», «Pa3MHOXeHHe D3BIJIeHbI»,
«Pa3MHOXeHHe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
SULIEKJIeTKM U crepmaTo3oufa», «OCHOBHbIE CTaJiuM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BuTHe», «Pa3BuThe MalcKoro yka», «Pa3BuThe capaHuu»,
«Pa3BuTHe JMSTYLIKW», «/IBOMHOE OIVIOAOTBOPEHHE Y I1IBETKOBBIX paCTeHUW»,
«CTpoeHue CeMsIH OJJHOZOJ/IbHBIX U ABYAOJBbHBIX pacTeHUM», «KU3HEeHHbIU 1[UKII
MODPCKOM  KamyCTbl», «’KW3HEHHBIM LWMKI MXxa», <«JKU3HEHHBIM LUK
MaropoTHUKA», «’KU3HEHHBIN LIUKIJI COCHBD».

ObopyaoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIIperiapaThl SIMIEKIeTOK U
CIiepMaTO30HM/10B, MOZe/b «LIUK/T pa3BUTHS JISITYLLKA».

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

IIpakTuueckas pabora «BbisiB/leHWe TIPU3HAKOB CXOACTBA 3apO/bIllieid
TO3BOHOYHBIX )KUBOTHBIX».

JlaGopaTropHasa pabGora «CTpoeHHe OpraHOB pa3MHOKEHWSI BBICIIMX
pacTeHu».

Tema 11. I'eHeTuka — HayKa 0 HaC/JeACTBEHHOCTH M HM3MEHUHMBOCTHU
OpraHu3MoB

Wctopusi cTaHOB/IEHUST W Pa3BUTUs TeHETUKU KakK Hayku. Pabotei T
Menpesns, I'. ne ®@pusa, T. MopraHa. Pojib oTeyeCTBeHHBIX YUEHBIX B Pa3sBUTUU
reHeTrkd. Pabotel H. K. Konbijora, H. 1. BaBunora, A. H. benosepckoro, I'. [I.
Kaprnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-PecoBckoro.

OcHOBHbIe TeHeTUYeCKUe IMOHATUS U CUMBOJIbL. 1'OMO/IOTMYHBIE XPOMOCOMBI,
ajuie/ibHble TEHbl, a/lbTePHATUBHbIE TPU3HAKW, AOMWHAHTHBIA W DPeL|eCCHUBHBIU
TIpU3HAK, TOMO3UT0Ta, TeTepOo3nroTa, YicTas JMHUs, THOPU/Ibl, TeHOTHTII, (PeHOTHII.



OCHOBHBIE ~ MeTO/bl ~ TeHeTWKHU: TUOPUOIOTUUECKUM,  LIUTOJIOTUUeCKUH,
MOJIEKYJISIPHO-TeHeTUYeCKUH.

JleMoHCcTpanuun

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

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

JlaGopaTtopHas pabora «/Ipo3oduia Kak OOBEKT TreHeTUYeCKUX

HCCeJOBaHUM».
Tema 12. 3aKOHOMEpPHOCTH HAC/IeJCTBEHHOCTH
MoHorubpugHoe ckpeiyBaHve. [lepBbiii 3akoH MeHzenss — 3akoH

elnHOOOpa3usi TMOpUOB MepBoro rnokosyieHus. [IpaBuio foMuUHKUpOBaHUs. BTopoi
3aKOH MeHziens — 3aKOH pacliellyieHds IpyU3HakKoB. LIUTO/I0rMyeckye OCHOBBI
MOHOTHMOPUHOTO CKpellyBaHus. ['UroTe3a uucToThl ramer.

AHanusupyroniee ckpelyiBanue. [IpoMeXyTOUHbIA XapakTep Hac/je[0BaHUS.
PaciijeryieHre NpU3HaKkoB IIPU HEIIOJIHOM JOMUHUPOBAHUMU.

OurnbpugHoe ckperuBaHue. TpeTuii 3akoH MeHie/isi — 3aKOH He3aBUCUMOT0
Hac/efloBaHUsI ~ TPU3HAKOB.  LluTosiornyeckre  OCHOBBI  AWTMOPUIHOTO
CKpeLBaHUSI.

CuerieHHOe Hac/efoBaHue Tpu3HakoB. Paborel T. MopraHa. ClueriieHHOe
Hac/le0BaHWe TIeHOB, HapylleHWe CLeIUIeHUs MexXAy reHamu. XpOMOCOMHast
Teopus HacC/1e[CTBeHHOCTH.

['eHeTHKa nosia. XpOMOCOMHBIM MeXaHWU3M OIpeziesieHds osia. AyTOCOMBI U
TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM Mo/. ['eHeTHueckas
CTPYKTypa I10JIOBbIX XpoMOCOM. HacezoBaHye Ipy3HAKOB, CLIEIVIeHHBIX C [T0/I0M.

I"'eHOTHII KaK LjesI0CTHas cucTeMa. I1eroTponus — MHOXKeCTBEHHOe [1eHCTBHe
reHa. MHOXeCTBeHHbIM asienusM. B3auMopencTBue Heasule/bHbIX T'€HOB.
KommiemenTapHoCTh. Jnvcras. [lonumepusi.

['eHeTHUeCKUM KOHTPOJIb PAa3sBUTHUS paCTeHUM, >KUBOTHBIX U 4YeJIOBEKa, a
Takke (PU3NO0JIOTUYeCKUX IIPOLIeCCOB, IOBeJeHWss W KOTHUTHBHBIX (DYHKLMU.
['eHeTHMUeCKUe MeXaHU3Mbl CUMOMOreHe3a, MeXaHU3Mbl B3aUMOJIENCTBUST «XO035IMH
— TapasuT» U «XO03IMH — MHKpoOHOM». ['eHeTHMUecKue acTieKTbl KOHTPO/S U
V3MEeHeHUs Hac/le[iICTBeHHOM MH(GOpMaL[MK1 B IOKOJIEHUAX K/I€TOK U OPraHU3MOB.

JeMoHCTpanuu

IToptpetsl: I'. Mengens, T. Mopras.

Tabmuiiel U cxeMmsbl: «IlepBblif ¥ BTOpPOM 3aKOHBI MeH/ens», «TpeTrii 3aKoH
MeHnpens», «AHanusvpyroljee CKpellvBaHUe», «HerosiHoe [JOMUHUDOBaHKE»,
«CueryieHHOe Hac/jeJ0BaHMe IIPU3HAKOB Yy Jpo30(uibl», «['eHeTHKa IoJa»,



«Kapuotun uenoBeka», «Kapuotun gpo3odusibl», «KapuOTHIT — IITHLIBI»,
«MHOXXeCTBeHHbIN a/ie/u3M», «B3anumoelicTBre reHOB».

OO6opyioBaHue: Mofie/lb /i1 JIeMOHCTpAl[iM 3aKOHOB efuHOO0Opa3sus
ruOpUIOB TIEPBOTO TIOKOJIEHHSI W PACIeTUIeHHs TIPU3HAKOB, MOjenb /s
JIeMOHCTpallMM 3aKOHAa He3aBUCUMOTO HaC/Ie[JOBaHUSI TIPU3HAKOB, MOJeJb [JIs
JIeMOHCTpaL CLEIVIEHHOTO Hac/ieJOBaHUsSI TPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpornpenapar: «/lpo3oduar».

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

IIpakTnueckasa  paGora  «lV3yueHuWe  pe3y/lbTaTOB  JUTHOPHHOTO
CKpeLIMBaHus y Ap030(QUIbD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTHU

B3aumogielicTBe TeHOTUNA W Cpefbl TpU (OPMUPOBaHUU (PeHOTHUIIA.
V3MeHYMBOCTb MpPU3HAKOB. KaueCTBeHHble M KOMYECTBEHHbIE TMPU3HAKU. BHbl
M3MEeHUYMBOCTU: HeHac/e[ICTBeHHAasi U Hac/ie[iICTBeHHasl.

MopudukalioHHass U3MeHUMBOCTb. Ponb  cpeabl B (hOPMUPOBAHUU
MOAU(PUKALIMOHHOM HM3MeHUYMBOCTU. HopMa peakijuu ripusHaka. BapualdoHHbIM
psaa u BapuauuoHHas KpuBasi (B. MoranHceH). CpolicTBa MoaudbUKal[MOHHON
V3MEHUYMBOCTH.

['eHOTUNIMYECKAsh ©3MEHUMBOCTb. CBOMCTBA T€HOTUMMYECKOW M3MEHUYMBOCTH.
Bu/ibl TeHOTUTNIMUECKOH M3MEeHUMBOCTH: KOMOMHATHBHAsA, MyTallOHHAs.

Kom0OuHaTHBHasE W3MEHUMBOCTb. Meii03 ¥ TIOJIOBOM IIpOIjecC — OCHOBA
KOMOWHATHUBHON W3MeHUMBOCTH. Polb KOMOMHATUBHOM U3MEHUMBOCTU B CO3IaHUU
reHeTHYeCcKoro pa3HooOpasus B mpe/iesiax OJHOTO BU/Ia.

MyTalMoHHass W3MEeHYMBOCTb. BHJbl MyTauui: TeHHble, XPOMOCOMHBIE,
reHOMHble. CrIOHTaHHble W  MHAYLMPOBaHHble MyTaluu. SlnepHble U
LUTOI/Ia3MaTHYeckue MyTalud. ComMaTHYeCcKue W TO0JoBble MyTalud. [IpvunHbI
BO3HUKHOBEHUsI MyTalui. MyTareHbl U WX B/AWSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTALMOHHOTO mMpoLecca. 3aKOH T'OMOJIOTUYEeCKHUX pPSlOB B
HacsieacTBeHHOM n3MeHuuMBOCTH (H.U. BaBunoB). BHesiiepHass M3MeHUYMBOCTH U
HacJ1eJCTBeHHOCTh.

DJnuzeHemuKa U 3NU2EHOMUKA, pO/Ab 3nu2eHemuyeckux ¢akmopos 8
HAac1e008aHUU U U3MeHUU8oCMuU (heHomunuyeckux NnpuU3HaKkos8 y Op2aHu3Mos.

JeMoHCTpanuu

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

Tabmurel ¥ cxeMbl: «Bugbl u3MeHUMBOCTH», «MoauduKalMoHHas
U3MEHUUBOCTbY, «KombuHaTBHAasA U3MEHUMBOCTbY, «Merio3»,
«OrmiomoTBOpeHue», «I'eHeTHUeCKHe 3a00eBaHUs UeloBeKa», « BUabl MyTarmiiy».



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

JIaboparopHasi pabora «UccnenoBanue 3aKOHOMEPHOCTeM
MOAU(DUKALIMOHHOW ~U3MEeHUMBOCTU. [loCcTpoeHue BapUalMOHHOTO psija U
BapUallMOHHOW KPHUBOM».

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

Tema 14. I'eneTuka yesoBeka

KapuoTtun uenoBeka. MexayHapoAHasi MporpaMma HCC/IeJOBaHUSI TeHOMa
yesioBeKa. MeToabl  M3yuyeHHs ~TeHeTMKM  4YejiOBeKa: TreHeajlorMuecKuH,
0/IM3HEL[0BbIH, LIUTOreHeTHUeCKUH, TMOMY/ISILIUOHHO-CTaTUCTAYECKUM,
MOJIEKY/ISIPHO-T€HeTUUeCKUU. CoBpemeHHoOe ornpeziesieHye reHOTHIIA:
TOJTHOT@EHOMHOE CEeKBEeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM UHUCJ/e C MOMOLbIO
[TL[P-ananm3a. HacnepcrBeHHbIe 3a00/1eBaHys UyesioBeKa. ['eHHbIe 1 XPOMOCOMHBIE
Oosne3Hn uyesioBeKa. bosie3sHW C HacAe[ACTBEHHOM IpeApacrioio’KeHHOCTBIO.
3HaueHWe MeULIMHCKOW F'eHeTUKH B TpeJoTBPAllleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHmMi uesioBeKa. MeUKO-TeHeTHUeCcKoe KOHCY/IbTUpOBaHHWe. CTBO/IOBbIE
K/ieTKU. [loHSITHe «TreHeTUUecKoro rpysa». JTHUYeCKHe acreKTbl UCC/eloBaHUN B
o6/1acTH peJJakTUPOBaHKs I'eHOMa M CTBOJIOBBIX K/I€TOK.

['eHeTyeckre (hakTOpPbl TIOBBIIIEHHOM YYBCTBUTE/JBHOCTA Ue/i0OBeKa K
¢bur3nuecKoMy U XMMUUECKOMY 3arpsi3HEeHUI0 OKpY>Karolllei cpefibl. ['eHeTHuecKast
Tpe/ipacrioyioKeHHOCThb Uejl0BeKa K MaTOoJIOTHUSIM.

JleMoHCcTpanuun

Tabuiel ¥ cxembl: «KapuoTum uenoBeka», «MeTobl U3yUueHUs] TeHEeTHKU
ye/iOBeKa», «I'eHeTHueckue 3a00/ieBaHs Ue/IOBEKa».

IIpakTnueckas pabora «CocTaBieHre ¥ aHa/IA3 POIOCIOBHOM».

Tema 15. Cestekniusi opraHusMoB

JoMecTukalss M CejieKUUsl. 3apoXKAeHue CeJleKLMM W [IOMeCTHKaLUU.
Yuenve H. W. BaBunmoBa o IleHTpax TMpPOMCXOXKAEHUsS W MHOrooOpasus
KYJIbTYDHBIX pacTeHuM. Posb cejlekijuy B CO3[JaHWM COPTOB PACTEHUM U TIOPO[,
KUBOTHBIX. CopT, T1opoa, IUTaMM. 3aKOH TIOMOJIOTUYECKUX PSJOB B
HacleqCTBeHHOM wu3MeHunBocTM H. W. BaBwioBa, ero 3HaueHue [Jjsi
CeJIeKIIMOHHOM PabOoTHI.

MeTobl CeneKIMOHHOM paboThl. VCKycCTBeHHBI OTOOp: MacCOBBIA H
VIH/TUBUTY QJIbHBIU. OTanbl ~ KOMOWHAI[MOHHOM  CeJeKIIUU. WcneiTanue
Tpor3BoAuTe/Iell Mo TOTOMCTBY. OTOOp 110 TE€HOTUITy C TIOMOII[bIO OLIEHKH
deHOTHIIa TTIOTOMCTBA U OTOOP T10 TeHOTHUITY C TOMOII[bI0 aHamm3a JHK.

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



¢bopm opranusmoB. Vcro/sib30BaHME TEeHOMHOTO pelaKTUPOBaHWS U MeTO/OB
pekoMOuHaHTHBIX JTHK 771 1TOTyueHNsT ICXOJHOTO MaTepHasa JJisl CeJTIeKIUH.

[Tonyyenue TIOJTATI/ION/IOB. BuyTpuBHuaoBas rubpuu3arniys.
BAu3KopoACTBeHHOe — CKpell[iBaHWe, UMM  WHOpuAuHT.  HepopcTBeHHOe
CKpellliBaHWe, WIM ayTopuauHr. ['eTepo3nc W ero TpUUMHBL VICromb3oBaHUe
rerepo3uca B cenekuud. OtganéHHas rubpugusanus. [IpeogosieHue Gecrioavs
MeXBU/I0BbIX TUOPUI0B. JlOCTU)KeHHs ceieKLIUU paCTeHU 1 XKUBOTHBIX. «3e/1€Has
pesooyusi».

CoxpaHeHre M U3ydyeHHe reHeTUUeCKHMX PeCypCOB Ky/JIbTYPHBIX PaCTeHUU U
WX AKX pojuyed A CO3JAHUS  HOBBIX COPTOB U THUOPU[OB
CebCKOXO3SMCTBEHHBIX ~ Ky/AbTyp. M3yueHue, coxpaHeHue u ynpaeaeHue
2eHeMuYeCKUMU pecypcamu Ce/lbCKOXO0351UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 ye/six y/AyuleHusl Cyuecmeyrowux U co30aHusi HO8blX NOPOO, AUHUL U KPOCCO8, 8
MoM uyucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHull,
nepeoosbix udell U NnepcneKmMuHbIX MexHOA02Ull.

JeMoHcTpanuun

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

Tabsuiibl U cxembl: «LleHTPBI MPOMCXOXKEHUSI 1 MHOT000pa3usi Ky/IbTypPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PS/IOB B HAC/JAeICTBEHHOW W3MEHUHBOCTU»,
«MeToppl cenekun», «OTaanéHHas Tuopuan3aIsa», «MyTareHes».

JIaGopaTopHasi pabdora «VI3yueHue COPTOB Ky/JIbTYPHBIX PACTeHUHN U TIOPOJ
JIOMAIITHUX XKUBOTHBIX».

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

IIpakTHueckas padora «IIprBHBKa pacTeHU».

IKcKypcusi «OCHOBHbIe METOJbl W [OCTHW)KEHUSI CeJIeKLUM pacCTeHUuu U
JKABOTHBIX (Ha CeJIeKLJMOHHYHO CTaHLIUIO, IIJIEMEHHYO bepmy,
COPTOUCITBITaTeIbHBIA  yUaCTOK, B TeIJIMUHOE XO35HCTBO, B JIaOOpaTOpHIO
arpOyHUBEPCUTETA WU HAYUHOTO LIEHTPA)».

Tema 16. BUOTeXHO/IOTUSl U CHHTeTHYeCKasi 0noiorus

OOBeKThI, MCMOJb3yeMble B OMOTEXHOJIOTUM, — KJeTOUHble W TKaHEBbIe
KYJIbTYDBI, MUKPOOPTraHU3MBbl, nx XapaKTepUCTHKaA. TpaguLoHHas
buoTexHo/OTHA:  xyie0orieueHre, TIOJlydeHHe KUCIOMOJIOYHBIX — ITPOJYKTOB,
BUHOZene. Mukpobuosiornueckuii cuHTe3. OOBEKTbI MHUKPOOMOIOTHYeCKHUX
TexHoJiorui. [Tpou3BoACTBO OenKa, aMUHOKHC/IOT U BUTAMUHOB.

Co3pmaHue TeXHOJIOTMM M UHCTPYMEHTOB 1[e/ieHarpaB/ieHHOT0 U3MeHeHUs1 U
KOHCTPYHMPOBAaHWS T€HOMOB C L[e/IbI0 MOTyYeHUs] OPraHW3MOB U UX KOMITOHEHTOB,
CoJieprKallux He BCTpeYarolyecs B IpUpo/ie OMoCHHTeTUUeCKHe TTyTH.



KrnerouHasi unxeHepusi. MeToibl KyJIbTYphbl KJIETOK M TKaHeW pacTeHUuM U
*UBOTHbIX. Kpuobanku. Comatuueckas ruOpuamu3alusi ¥ COMaTUUeCKUMN
smbpuroreHe3. Mcronb3oBaHWe TalUIOWIOB B CejieKIUM pacTeHuil. IloayueHue
MOHOK/IOHA/IbHbIX aHmumes. Hcnonb308aHue MOHOK/AOHA/IbHBIX U NOAUKAOHA/AbHbIX
aumumen 8 MeouyuHe. VICKyCCTBEHHOe OILIO/IOTBOpPeHUe. PeKOHCTPyKLUs
SULEKJIETOK Y KJIOHMPOBaHWe >XMBOTHBIX. MeTo/ TpaHCIIaHTaLWU sijep K/IeTOK.
TexHono2uu 0300p08/1€eHUs, Ky/Ibmueupo8aHus U  MUKPOK/IOHA/IbHO20
DA3MHOMCEHUS! Ce/IbCKOXO0351LUCMBEHHbIX Ky/Abmyp.

XpoMOCOMHasi ¥ TeHHasi WHXXeHepus. VICKyCCTBeHHbIM CHHTe3 TeHa U
KOHCTpyupoBaHue pekoMOuHaHTHBIX [ITHK. Co30aHue mpaHc2eHHbIX Op2aHU3MOs.
HocTwkeHWss U MNEpPCHeKTUBbI  XPOMOCOMHOM M TeHHOM  WH)KeHEepHH.
OKoioruueckre 1 3Thueckre npob/iemMbl TeHHON WH)KEHEePHH.

MeaunuHCKHe O0HMoTexHOMOruM. IloctreHomMHas 1udpoBast MeguiHa. [TLP-
JWarHOCTUKa. MeTabo/IOMHBIM aHanu3, TeHOLIeHTPUUeCKU aHaau3 TpoTeoMa
yesi0OBeKa i OL[EHKHA COCTOSIHUSI ero 370poBbs. M Crosib30BaHHe CTBOJIOBBIX
K/IeTokK. TapreTHass Teparmus paka. J3D-OuourkeHepusi mjii  pa3paboTKu
(dbyHaMeHTa/IbHbIX OCHOB MEAMIIMHCKUX TeXHOJIOTUM, CO3/laHUsI KOMILJIEKCHBIX
TKaHell coueTaHWeM TeXHOJIOTHM TPEXMepHOro OWOTNpPUHTHHTA U cKaddoaarHra
JI71s1 pellieHus1 3a/iau MepCoHaM3UPOBaHHOM MeJULIVHBI.

Co3faHre BEKTOPHBLIX BakKIMH C I[e/ibl0 obecrieueHrss KOMOWHUPOBAHHOMN
3aiuThl 0T BO30yautesieli OPBU, ycraHOB/ieHHe MOJIEKY/ISPHBIX MeXaHH3MOB
dyakumonvpoBanuss PHK-cogepskaliiix BHPYCOB, BBI3BLIBAIOIMIUX 0CO0O0 OIAacHBIE
3a00/1eBaHMS Ye/I0BeKa U )KUBOTHBIX.

JeMoHcTpanuun

Tabuiel U cxembl: «Vcnonp30BaHHEe MHUKPOOPTaHWU3MOB B TTPOMBIIIL/IEHHOM
MPOM3BO/CTBe», «KileTouHas uHKeHepus», «I'eHHass UHKeHepUus».

JIaboparopHasi padora «/3yueHre 00beKTOB OMOTEXHOIOT .

IIpakTHyeckas padora «IlosyueHre MOTOUYHOKHC/IBIX TIPOAYKTOB.

IKcKypcusi «bBHOTeXHO/MIOTUSI — BaKHeHWIlas MpPOU3BOAUTENbHAs Cuja
COBpPeMeHHOCTH (Ha OMOTeXHOJ/IOTUUeCKOe TTPOU3BOICTBO)».

11 K/TACC

Tema 1. 3apoxaeHve U pa3BUTHE 3BOIIOLUOHHBIX INpeACTaB/IeHUNd B
Oumostoruu

OBomoLoHHas Teopus Y. [lapBuHa. [IpeArnocbuiki BO3HUKHOBEHUS
JapBuHMU3Ma. JKU3Hb U HayuHas JesTesibHOCTh Y. [lapBrHa.

[BKylye cysbl 3BoMOLMA BUAOB 10 Y. /lapBuHY (BbICOKasi THTEHCUBHOCTD
pPa3MHOKEHUSI OpraHW3MOB, HacC/e/CTBeHHasi W3MeHUHWBOCTh, Oopbba 3a
CyllleCTBOBaHMe, eCTeCTBeHHbIN U NCKYCCTBEHHBIN 0TOOD).



Odopmnienve cuHTeThueckor Teopuu sBosoluu (CT3). HeliTpanbHas
Teopusi 3BomoLMM. CoBpeMeHHass JBOJIIOLMOHHas Ouosnorus. 3HaueHHe
5BOJIFOLJMOHHOM TEOPUH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JeMoHcTpanuun

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

Tabmupsl u cxembl: «Cucrema >kuBoi mipupogsl (o K. JIuHHe0)»,
«JlectHulla >kuBBIX cyilectB (ro Jlamapky)», «MexaHusm (HoOpMUpPOBaHUS
TIPUCTIOCOO/IEHN y pacTeHW W JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapiipyTa nyteiiectBust Y. [lapeuHa», «Haxogku Y. [lapBuHa», «@opMbl 60pbObI
3a CyllecTBOBaHHWe», «Ilopofbl rosybeii», «MHoroobpasue Ky/JIbTypHBIX (opm
KarycTbl», «[Iopofibl JOMAaITHUX >KUBOTHBIX», «Cxema 06pa3oBaHUsI HOBBIX BU/IOB
(mo Y. [lapBuHy)», «(CxemMa COOTHOLUIEHMWS [JBWXKYIIUX CHU/I SBOJIIOLUN»,
«OCHOBHBIE T0JIOKEHUS] CHHTETUUECKOW TEOPUH SBOJTIOLIN».

Tema 2. MUKPO03BO/IIOLMSA U eé pe3y/IbTaThl

[Tonynsuus Kak 37emMeHTapHast euHuLA 3Bo/MIOLMA. COBpEeMEHHbIe METO/bI
OLIEHKM TeHeTHYeCcKoro pa3HooOpasus W CTPYKTYpbl TOMNy/siuil. V3MeHeHue
reHopOHJa TMOMY/SIUUM KakK 3JeMEHTapHOe 3BO/IOLMOHHOE siB/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 YacToT asuiejied B rnonyjsauuax.  O¢dekT
ocHoBarens. O¢gekm 6OymbLIOUHO20 20p/biiukd. CHUdiCeHUe 2eHemuuecko2o
pasHoobpasus: npuuuHbl u caedcmeus. Ilposienenue acpcpekma Opetiha 2eHo8 8
bonbwiux U ManblX nonyaayusix. Mwrpauud.  M30sAUMs  TIOMYJISILIWIA:
reorpaduyeckas (IpocTpaHCTBeHHas1), bronoruueckast (pernpoyKTHUBHas).

EcrecTBeHHBII 0TOOp — HampaB/swoomui (akrop sBomorud. DPopmbl
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIIWM, CTaOWUIM3UPYIOIUM,  pa3pbIBAIOIIUM
(mu3pynTuBHBIN). TlosoBo oTOOp. BO3HWKHOBEHME W 3BOJIIOLMS COLHMATIBHOTO
MOBe/IeHUS )KUBOTHBIX.

[Tpucnocob/eHHOCTh  OPraHM3MOB — KakK  pe3yJbTaT  MHUKPOIBOJIIOLIUH.
Bo3HUKHOBeHHe  TIpUCTIOCOO/ieHuit y  opraHu3moB.  ApoMopdo3bl  ©
yuavoazanTauyy. [IpumMepsl MpUcnocob/ieHuil y opraHu3MoB: MopdosioThuuecKue,
dusronornueckre,  OuMoxuMHUUecKue,  ToBeJjleHUeckre.  OTHOCUTE/NLHOCTb
TIpUCIIocob/1eHHOCTH OPTaHU3MOB.

Buja, ero kpurepuM W CTPYKTypa. Bupoobpa3oBaHue Kak pe3yJbTaT
MUKpO3BOMIOIMM. V3omsimst — KiaoueBOM (pakTop BujgooOpa3oBanus. IlyTtu u
CTIOCOOBI BU1000pa30BaHus: asuioraTpruyecKoe (reorpaduueckoe),



cUMIMaTpuyeckoe  (9KOJIOTHUECKOe),  «MTHOBEHHOe»  (IIOJIMILION/U3alius,
rubpuavsanys). JauTeIbHOCTb 3BOTIOIIMOHHBIX TIPOIECCOB.

MexaHu3Mbl (POPMHUPOBaHUSL OMOIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  9BOMIOIIMOHHON  Ouosiorid B pa3paboTke Hay4yHbIX MeTO/[OB
coxpaHeHus1 6ropa3Ho00Opa3vst. MUKPO3BOTIOIMS U KOIBOJIIOLIUS T1apa3uTOB U WX
X03s5ieB. MexaHu3Mbl (JOPMUPOBaHHUsI YCTOMUMBOCTHA K aHTUOMOTUKAM M CTIOCOObI
60pBObI C Hel.

JeMoHcTpanuun

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

Tabauil U cxeMbl: «MyTalMOHHAsE W3MEHUMBOCTh», «[lomyssiiuoHHas
CTPYKTypa Buzia», «Cxema rposiB/ieHus1 3aKkoHa Xapau—Baiinbepra», «IBuxyiiue
CUJIbI SBOJIFOLIUN», «IJKOJIOTMYecKasi M30J/sILUs TOMYJIsui CeBaHCKOW (hopesn»,
«[eorpadvueckasi W30S JINCTBEHHUIBI CHOMPCKOW W JIMCTBEHHUILIBI
JaypcKoi», «Ilomy/isALroHHbIe BOJIHBI UNCTIEHHOCTU XUIITHUKOB U KepTB», «CxeMa
JNENCTBUST eCTeCTBEeHHOro orbopa», «®PopMbl OOpPBOBI 3a CyIIIeCTBOBaHHE»,
«IHayCTpUaNbHBIN MeslaHu3M», «)K1Bble MCKOTlaeMble», «[T0KpoBUTeTbCTBEHHAs
OKpacka YKUBOTHBIX», «[Tpeayrpexxzaatoiias OKpacka JKUBOTHBIX»,
«®u3nonoruueckue azanTtanun», «IIpucrocob6/IeHHOCTh OpraHW3MOB W eé
OTHOCHUTE/IbHOCTb», «KpuTepuu Buaa», «BHAbI-ABOMHUKNW», «CTPYKTypa BH/a B
npupoze», «Criocobsl BUA000pa3oBaHus», «I'eorpaduueckoe BHA000pa3oBaHHe
TPEX BUJOB JIaHJBIIIEM», «IKOJIOrMUecKoe BHUA000pa3oBaHHe BUJIOB CHHUI,
«[Tonumuionp! pacTeHui», «KarmycTHO-peeuHblid THOPH.

OO6opyioBaHue: repbapyuy pacTeHHM, KOJIIEKI[MYM HaCeKOMBbIX, Uyydesia IMTULL U
3Bepeil C TMpUMepamMM pa3IMuUHBIX TPUCTOCOO/IeHUH, dydesa MTUL U 3Bepei
pasHbIX BWJIOB, Trepbapuyd pacTeHHM OMM3KUMX BUJOB, 00pPA30BaBIINXCS
Pa3IMYHBIMU CITIOCOOAMHU.

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

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

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

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

Metoabpl u3yueHMs] MaKpO3BOIOIMM. [lajieOHTONOTMUeCKWe  MeTOAbl
u3yueHus HBoOJOLMM. [lepexosHble ¢GopMbl U (UIOreHeTUYeCKHe — Psfbl
OpraHU3MOB.

Buoreorpaduueckrie mMeToAbl u3yueHWs 3Bosold. CpaBHeHue (JiOpeI U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckure obGsactd 3emnn. Buabl-
9H/IEMUKU U PEJTUKTHI.



Ombpuonoruueckie U CpaBHUTELHO-MOP(OJIOrHUecKre MeTO/bl U3y4yeHHst
BO/MIOLIMUA. ['eHeTHyeckre MeXaHU3Mbl 5BOJIIOLMM OHTOreHe3a U IIOSIBJICHUS
SBO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE U AQHAJIOTUYHbIE  OpraHbl.
PyaumeHTapHble  opranbl M araBu3Mbl.  MoJieKy/IIpHO-TeHeThYeCcKue,
OvoxumMuueckue M~ MareMaTUuecKue  MeTO/bl  M3yueHWs  SBOJIIOLIMU.
['omosiornunble reHbl. COBpeMeHHble MeTO/bl IOCTPOEHHUst (PUIOreHeTHUYeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaLjuy Y 3BOJIFOLIUS TeHOMOB.

OO61e 3aKOHOMEPHOCTHU (TIpaBu/ia) 3BOJIOLUU. [IpuHyun cmeHbl yHKYuUll.
HeobpaTtuMocCTh 3BO/IOLIMU. AfANTHBHAsI pajuvaiys. HepaBHOMEpHOCTb TEMIIOB
SBOJIFOLIUU.

JeMoHcTpanuun

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

Tabmuupl U cxeMbl: «PUIOreHeTUUECKUI Psif, JIOMIaU», «APXeoNnTepUKC»,
«3Bepo3ybble  swmepel»,  «Cterouedans»,  «PuHMOGUTB»,  «CeMeHHbIE
NaropoTHUKW», «buoreorpaprueckre 30HbI 3emn», «[lpeii(p KOHTUHEHTOBY,
«PenmukThl», «HauasnbHble cTaguy SMOPUOHANTBHOTO PA3BUTHSL TI03BOHOUHBIX
JKUBOTHBIX», «['OMO/IOTMYHBIE U aHa/JOrMYHble OpraHbl», «PyJAUMeHTHI»,
«ATaBU3Mbl», «XpOMOCOMHble HabOphbl Ye/oBeKa U IMMIIaH3e», «[JlaBHbIe
HaTIpaB/IeHHUS IBOJTIOLUN», «OO0II[He 3aKOHOMEPHOCTH IBOJTIOLIAN.

Ob6opypoBaHue: KOJIeKLUM, repbapuy, MY/SDKA HCKOMaeMbIX OCTaTKOB
OpraHyW3MOB, MYJ/ISDKU TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTapHbBIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLJUM HACEKOMBIX.

Tema 4. IIpoucxoxjenue U pa3BUTHe )XU3HHU Ha 3emMJie

HayuHble TUroOTe3bl TPOMCXOXKJEHUs >KW3HKW Ha 3emsie. AbOuoreHes u
naHcrepMusi. [loHayuHble TIpeJCTaB/lIeHUsI O 3apOXK[EHUM KU3HU (KpeaLjiOHU3M).
['nnoresa MOCTOSAHHOIO CaM03apOXKJeHUs )KU3HU U eé onpoBepkeHue onbitamu .
Penn, JI. Criasinaniiany, JI. Tlacrepa. TTpoucxoskaeHue KU3HA U aCTpOOHOJIOTHSI.

OcHoBHbIE 9Tarlbl HeOopraHu4eCcKou 9BOJIFOLIUU. IInaHerapHas
(reonorvueckasi) 3BOJIOLMS. XUMHUUecKash 95BO/MOLMA. AOHOreHHbIM CUHTe3
opraHuyeckux BelllecTB W3 HeopraHuueckux. Omeir C. Mwuiepa u I'. HOpu.
O6pa3oBanve TmosMMepoB u3 MoHOMepoB. KoarepBaTHast rumore3a A. U.
OmnapuHa, runoTe3a nepBuyHoro OynboHa k. XoszeiiHa, reHeTUUeCKasi TUTIOTe3a
['. Ménnepa. Pubo3umbl (T. Uek) u rumnore3a «vupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TIPOTOK/IeTKU.

Wcropus 3emsi ¥ MeToAbl eé wusydyeHus. Vckoraemble opraHudeckue
octaTku. ['eoxpoHonorus u eé Meroael. OTHocuTesNbHasi W abcomrOTHast
reoxpoHoJiorus. I'eoxpoHosioruyeckas LIKaaa: 0HbI, 3pbl, [IEPUO/BI, STTOXU.



HavanbHble 3Tanbl OpraHUYecKoW 3SBOMIOLMU. [losiBieHWe M 3BOJIIOLUSA
TepBbIX K/IETOK. DBOJIOLMS MeTabonm3Ma. BO3HUKHOBeHHE TIepBbIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHbIe OMOTIIEHKM KaK aHaJIOT MepBbiX Ha 3emsie COOOIIecTB.
Ctpomaronutsl. [IpokapuoThl ¥ 3yKapHUOThI.

[TpoucxoxaeHre 3ykapyoT (cuMOuoreHes). SBOMIOIMOHHOE TIPOUCXOXK/[eHHE
BUPYCOB. [IponcxoXpeHne MHOTOK/IETOYHBIX OpraHvM3MOB. BoO3HHMKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl 5BOJIOLMUA BbICIIMX pacTeHud. OCHOBHbIE apOMOpP(O3bI
pacteHui. Bpixon pacTteHnid Ha cymny. I[losiBjieHWe CIOPOBBIX pacTeHUW U
3aBoeBaHre umU Ccymu. CemeHHble pacTeHus. [IpoucCxoKaeHHe 1BETKOBBIX
pacTeHuH.

OCHOBHBIE 3Tarbl 5BOJIOLMUA KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bI
KUBOTHBbIX. BeHjckas dayHa. KemOpuiickuii B3pbIB — TIOsIB/IeHHE COBPEMEHHBIX
TUIOB. [lepBble XOpOBbIe XUBOTHBIE. ’KH3Hb B BOZe. DBOJIIOLMSA MO3BOHOYHBIX.
[Tpoucxoxaenve ampubuii u pentwinid. [IpoucxokeHre MIIEKONUTAIOIMX U
ntull. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 6eCrO3BOHOUHBIMU U
T03BOHOUHBIMU KUBOTHBIMU CYIIIN.

Pa3Butrie >Xu3HM Ha 3emsie MO 5paM W TepUOJAM: apxeu, MNpPOTepO30H,
rajeo3oii, Me3030H, KaiHO30M. OOIlass  xapakTepucTHKa KiUMara W
reoJIOrM4YecKUx IiporeccoB. llosiBjieHWe U pacLBeT XapaKTepHbIX OpPraHW3MOB.
Yrneobpa3oBaHue: ero yC/IOBHUS U B/IMsIHYE Ha ra30BbIM COCTaB aTMOCGhepHI.

MaccoBble BbIMUpPaHUSI — 3KOJIOTUUECKHe KPU3UChl npouwioro. [IpuuvHel u
C/IeICTBUSI MAacCCOBBIX BbIMHMpaHUM. COBPEMEHHBIM 5KOJIOTMUEeCKUM KPU3UC, €ro
ocobenHoctH. [Tpobiema coxpaHeHust 6Mopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHasi cMCTeMa OpraHW4yeckoro mupa. [IpuHLUIBI KaaccupUKaLluu
oprann3MoB. OCHOBHbIe CUCTeMAaTUUeCKHe IPYIbl OPraHU3MOB.

JleMoHCcTpanuun

IToptpetsr: ®@. Pexu, JI. Criasianuany, J1. Ilacrep, Y. 1. Meunukos, A. .
OmnapuH, k. XongewH, ['. Ménnep, C. Munnep, I'. FOpu.

Tabmurbl 1 cxeMbl: «Cxema ombiTa @. Peau», «Cxema orbiTa JI. ITacTepa mo
W3yYEeHHUIO CamM03apoKaeHusi Xu3Hu», «Cxema omnbita C. Mwiniepa, I'. FOpwu»,
«JTanbl  HEOPraHWYeCKOW  SBOMIIOLMW»,  «['e0XpOHOJIOrMUecKass  IIKajia»,
«HauasibHbIe 3Tamnbl OpraHUYecKOW 3BOMIOIMN», «Cxema oOpa3oBaHHS 3YKapHOT
nmyTéM cumbOuoreHesa», «Cucrema >XUBOW TMpUpPOAbl», «CTpoeHHe BUpyCa»,
«Apomopdo3bl  pacTeHur», «PUHUOQUTBI», «OJHOKIETOUHbIE BOZOPOC/IN»,
«MHOrokneTouble BoOAOpocan», «Mxu», «IlamopoTHUKN», «l'00CEMEHHbIe
pacteHus», «OpraHbl LBETKOBBIX pacTeHWM», «(CxeMa pa3BUTHSL >XUBOTHOTO
Mupa», «ApomMopdo3bl >KUBOTHBIX», «lIpocTteiime», «KullleuHOIOIOCTHBIEY,
«ITnockue YepBu», «YnmeHucToHoOrue», «PBIOBI», «3eMHOBO/JHbIEY,



«IIpecmbikaroimecs», «lItuubl», «Miekonuraroime», «Pa3sBUTHe >XU3HU B
apXeucKou 3pe», «Pa3BUTHe KU3HU B MPOTEPO30UCKOU 3pe», «Pa3Butue XU3HU B
Tasie030MCKON 3pe», «Pa3BUTHeE )XU3HU B ME3030MCKOW 3pe», «Pa3BUTHe )KW3HU B
KalHO30MCKOU 3pe», «CoBpeMeHHast CHCTeMa OpPraHhuYecKOro MUpa».

Ob6opynoBanue: repbapyy pacTeHWM pa3/UYHbIX OT/eNIOB, KOJIIEKI[UU
HaCeKOMbIX, BJlaXKHbIe TpernapaThbl )KUBOTHBIX, PAKOBHUHbBI MOJUTHOCKOB, KOJ/IEKLIUU
WUITIOKOXKUX, CKeJleTbl T103BOHOYHBIX JKUBOTHBIX, uydyesja TITHAL] W 3Bepew,
KOJUIEKLJUM OKaMeHeJIOCTeM, TI0JIe3HbIX MCKOIaeMbIX, MYJISDKM OpraHh4yecKux
OCTaTKOB OPraHU3MOB.

BupryanbHaa JaboparopHasa paGora «Mo/ieMpoBaHUe  OIbITOB
Muninepa—HOpu o rM3yyeHUI0 abMOreHHOTO CUHTe3a OPraHUUYeCcKHUX COeJUHEHU B
TepBUYHOU aTMocdepe».

JIaboparopHasi pabora «VI3yueHue M OIMMCAaHWE KCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY.

IIpakTHueckas padora «lV3yueHue 0COOEHHOCTEM CTPOEHHUS pPacTeHWM
pa3HbIX OT/E/IOB».

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

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3zesnbl 1 3a1auM aHTPOIIONIOTMU. MeTo/ bl aHTPOMOJIOTHH.

CraHOB/ieHMe TIpe/iCTaB/IeHW O MPOMCXOXKJEHUM uesioBeKa. PeuruosHbie
B033peHUsi. CoBpeMeHHbIe HayYHble TEOPUU.

CX0/ICTBO yesioBeKa € KUBOTHbIMU. CHCTeMaTUUYeCKOe TT0JI0KEHUE YesIoBeKa.
CBugleTesbCTBA  CXOACTBA  4YejOBEKA C  JKABOTHBIMU:  CPaBHUTEJIbHO-
MopdoJioThuuecKue, sMbpuosIorudyeckue, ¢bu3nonoro-broxuMruUecKue,
noBeZieHYeckre. OT/IMUMs YesioBeKa OT >KUBOTHBIX. [IpsIMOXOKeHHEe U KOMIL/IEKC
CBSI3aHHBIX C HUM TIPU3HAKOB. Pa3BuTHe r0JIOBHOTO MO3ra U BTOPOW CUTHA/IbHOU
CUCTEMBI.

[Bwxyiue cuibl (hakTopbl) aHTPOTIOTeHe3a: OMOIOrUUecKye, COIUaIbHbIE.
CooTHollieHre 6U0MOTUUeCKHUX U COIa/IbHBIX (DaKTOPOB B aHTPOTIOreHese.

OcHoBHbIe CTafiuM aHTporioreHe3a. PaHHue uesioBeKOOOpa3Hbie 00e3bsHBI
(TIPOKOHCY/IbI) ¥ PaHHUE MOHTHABI — 00IIIMe TIPeJKH UeioBeKOOOpa3HbIX 00e3bsiH U
nMoJied. ABCTpasONUTEKU — ABYHOTHe MPeAKHU Jitofer. YeoBeK ymesbli, TepBbie
W3rOTOBJIEHUS OPYAUM TpyZa. YenoBek MPSIMOXOASIIMKA U TEePBbIM BbIXO/, JIIOAEH
3a npefensl Adpuku. UYenoBek reifienibOeprckuii — 00U TIPe/IOK
HeaH/IepTaJbCKOro YejioBeKa M yesoBeKa pa3yMHOro. YesioBeK HeaH/epTaJlbCKUU
KaK BUJ JitOJleld XOJ0JHOTO KjiuMarta. UesioBeK pa3yMHbIM COBpPeMEHHOIr0 THIIa,
JIEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTMHEHTOB 3a TipefenaMu AdQpUKU.
[TaneoreHeTuKa v raaeoreHOMMKaA.



OBOJTIOLUSI COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBIN OTOOD B TMOMYJISIUSX
yesioBeKa. MyTalMOHHBIM mipolecc U nonumopdusM. [lonyssiLyroHHbBIE BOJIHBI,
Apeud reHoB, murpauus U «3(Q@eKT oCHOBaTess» B IMOMYJIALUSIX COBPEMEHHOTO
yesioBeKa.

UenoBeyeckue pachkl. [loHdaTve o pace. bosblive pacbkl: eBporneovgHas
(eBpa3uiickasi),  aBCTpajio-HerpowjiHasi  (3KBaTopuajbHasi), = MOHTOJIOW/HAs
(asmaTcko-amepuKaHCcKasi). Bpems U myTu pacceneHusi yeyioBeKa IO TIaHETe.
EnuHcTBO  yesioBeueckux — pac. HayuHas  HecoCTosATe/IbHOCTH — pacvsMa.
[Tpucrioco6/1eHHOCTh YesioBeKa K pa3HbIM YCJIOBUSM OKDY)KaroIlleid Cpefbl.
BnusHue reorpaduueckod cpeabl U Apeiidba TeHOB Ha MopdoJioruro U
(bY3UOJIOTHIO UeioBeKa.

MeXauciuryiiHapHble  MeToAbl B (u3uueckodd  (OMOIOrHUeCcKoid)
AHTPOMOJIOTUM.  DBOJIFOLIMOHHAs ~ @HTPOIOJIOTUS W T1a/Ie0aHTPOMOJIOTUST
yesI0BeYeCKUX IOMyJsalui. brocoryanbHble UCCIef0BaHusl TPUPOJABI YeslOBeKa.
WccnenoBaHre KO3BOJIIOLMKA 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»,
«UYesnoBekooOpa3Hbie 00e3bsiHbI», «CKejleT Ye/ioBeKa W CKeJeT IIMMITaH3e»,
«PyaIuMeHTBI U aTaBU3Mbl», «IBUXKYyILe CUJIbl aHTPOIIOTeHe3a», « IBOJIFOLIMOHHOe
JIpeBO  yejioBeKa», «ABcTpajonuTek», «YenoBek ymenblii», «YenoBek
MIPSAMOXOASIIMN», «IeHUCOBCKUK YyenoBek» «HeanaepTanblbl», « KpoMaHbOHIIbI»,
«IIpenku yenoBeka», «ITarlbl 3BOJIIOLIUU YeI0BeKa», «Pachkl yeoBeKkar.

Ob6opyoBaHMe: MyJIsDKM  OKaMeHesIoCTel, TpeJMeTOB MaTepuabHOU
Ky/IbTYpbl TIDEJKOB uejiOBeKa, penpoAykiuu (dororpaduu) KapTuH C
MUGbOIOTUYECKUMU U OUOIeMCKUME  CIO’KeTaMHU  TIPOUCXOKIEHUs] UesioBeKa,
(doTorpauu HaxoJOK UCKOMAeMbIX OCTaTKOB Ue/IOBeKa, CKeJIeT uesioBeKa, MOZellb
yeperia uvej0BeKa M uepera IIMMIIaH3e, MOJe/b KWCTU YejoOBeKa M KUCTU
LIMMITIaH3€e, MOZeJI TOpCa MpeJKOB ueioBeKa.

JlaboparopHast palGora «/3yueHne ocobeHHOCTeHl CTpOeHUsI CKeJieTa
yesI0BeKa, CBSI3aHHBIX C MPSAMOXOKIEHUEM».

IpakTnueckas padora «l/3yueHre SKO/IOTUUECKUX aJjaMITAL[Ui UueIoBeKay.

Tema 6. Jkosioruss — HayKa O B3aMMOOTHOLIEHUSAX OPraHU3MOB M
HaJJ0praHM3MeHHbIX CHCTeM C OKpY)Kalollen cpeou

3apokieHre U pa3BuTHe 3Kosioruu B Tpyjax A. I'ymbonbara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tencmu, B. H. CykauéBa. Pa3zenbl U 3amaumn
5K0/10TMA. CBSA3b 3KOJIOTUM C APYTUMU HayKaMHu.



Metoapl 3kojioruu. [losieBbie HabO/MoeHUSI. DKCTIEPUMEHThI B 3KOJIOTHH:
npupojHble W jabopartopHble. MojenpoBaHe B 3KOJOTHM. MOHUTOPHHT
OKpYKatolileid cpe/ibl: TOKa/IbHbIN, perMOHaNbHbBIN U T7I00a/IbHBIH.

3HaueHVe SKOJOTMYeCKUX 3HaHWKW /Ui 4ejioBeKa. JKOJIOTUYeCcKoe
MHPOBO33peHHe KaK OCHOBa CBsi3eii uejioBeuecTBa C MpUpo/oil. dopMupoBaHUe
9KOJIOTMYECKOU KYJIbTYPbl U 9KOJIOTMUeCKOW FPAMOTHOCTH HaCe/IeHuUs.

JleMoHCcTpanuu

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

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

JIaGopaTopHas pabora «M3yueHue MeTO/IOB 5K0JIOTUYEeCKUX
HCCeJOBaHUM».

Tema 7. Opranu3mMsbl M cpejia 00UTaHUSA

JKoJiornyeckre (PaKTOpbl U 3aKOHOMEPHOCTH UX JelcTBus. Kinaccudukaius
9KOJIOTMUeCcKuX (PakTopoB: abroTuueckue, broThyeckue, aHTporioreHHele. O61Me
3aKOHOMEPHOCTU JEeUCTBUSI IKOJOThUeCcKUX (aktopoB. [IpaBuio muHumyma (K.
[Mrpenrens, FO. JIubux). TosepaHTHOCTb. OBPHUOMOHTHbIE W CTEHOOHOHTHBIE
OpraHv3MBbl.

Abuornueckre (akTopel. CBeT Kak 3Kojiorudyeckuii (akrop. [elicTBue
pa3HbIX yYaCTKOB COJTHEYHOIO CIeKTpa Ha OpraHU3Mbl. JKOJOTHYEeCKHe TPYIIIIbI
pacTeHW U >KUMBOTHBIX TI0 OTHOLLEHWI0 K cBeTy. CUrHajabHasi pOJib CBeTa.
doTonepruoau3Mm.

TemmiepaTypa Kak 53Kojoruyeckui akrtop. [leiicTBue TemriepaTypbl Ha
opraHusMbl. [loMKuUIOTepMHbIE U TOMOWOTEPMHbIE OpraHW3Mbl. DBPUTEPMHBIE U
CTEHOTEePMHbIE OPTaHU3MBI.

Bna)kHoCTh Kak 3Kojoruueckuid akrop. Ilpucriocobsienvsi pacTeHuil K
To/iiep>KaHuio0 BoAHOTO OanaHca. Kraccudukaiyisi pacTeHH 10 OTHOIIEHUIO K
Bogie. [Tpucrioco6eHyst )KUBOTHBIX K U3MEHEHUI0 BOJHOTO PEXKUMA.

Cpezbl 00WTaHUS OpraHU3MOB: BOZHAsl, Ha3eMHO-BO3/YIIHasi, TOYBEHHas,
rlyOMHHasi ~ TIO/TIOYBEHHAsl,  BHYTpHOpraHu3MeHHas.  DU3UKO-XUMHYeCcKHe
ocobeHHOCTH cpes, oOWTaHUsi OpraHu3MoB. [Ipucrioco6sieHusi OpraHu3MOB K
JKU3HU B pa3HbIX Cpejiax.

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

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



TpaBbl, OJHOJIeTHHE TpaBbl. JKW3HeHHbIe (OPMBbI >KUBOTHBIX: T'HAPOOHOHTHI,
reo0HOHTBI, a3p0OMOHTHI. OCOOeHHOCTH CTpOeHUs U 0Opa3a JKHU3HH.

buotnyeckve  (akTopBbl. Buasl  OMOTUUECKHMX  B3aUMOJENCTBUIA:
KOHKYPEHIIWsI, XMIIHAYeCTBO, CUMOMO03 U ero ¢dopmel. IlapasuTi3M, Koorepalus,
MyTyaau3M, KOMMeHCan3M (KBapTHPAHTCTBO, HaxyieOHUuecTBO). HeTpodurueckue
B3auMoieiicTBus  (Tommueckue,  (opuyeckue, (abpuueckue). 3HaueHHe
OMOTHUECKHUX B3aUMOJIEMCTBUM [ijIS  CYI[eCTBOBAHWS OpPraHU3MOB B Cpejie
obuTanus. [TpUHIMIT KOHKYPEHTHOTO UCK/TFOUEHHSI.

JdeMoHCcTpanuu

Tabmuiel U cxeMbl: «3JKoJjiorThyeckue (akTopbl», «CBETOBOM CIIEKTp»,
«3DKO/IOrMUecKre T'PYIIbl )KUBOTHBIX 10 OTHOIIIEHUIO K CBeTy», «TeryIoKpoBHbIE
JKUBOTHBIE», «XOJIOJHOKPOBHbIE >KUBOTHbIE», «DU3M0MOrMUeckue ajarnraiuu
JKUBOTHBbIX», «Cpeapl 00WTaHHS OpPraHU3MOB», «bBHO/IOTHYECKHE DPUTMbI»,
«KusHenHole  GopMbl  pacTeHuil», <« Ku3HeHHble  (OPMBI  JKUBOTHBIX»,
«DKOCHCTeMa IIMPOKOIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOMHOIO jeca», «Llerm
MTUTaHUS», «XUIMHAUECTBO», «Ilapasutusm», «KoHKypeHIus», «CHUMOMO03»,
«KomMeHcanusm».

OO6opymoBaHue: repbapuy pacTeHHW W >KUBOTHBIX, IPHUCIIOCOOEHHBIX K
BJIMSIHUIO Pa3/IMUHbIX 3KOJOTUYECKUX (aKTOpOB, repbapuu CBeTOHOOMBLIX,
TeHe/OOMBLIX Y TEHEeBBIHOC/IMBBLIX paCTeHHWH, CBeTO/MOOVBLIE, TeHeMIoOuBble U
TeHEeBhIHOC/IMBbIe KOMHATHbIE pacTeHUs], repbapry M KOJIJIEKI[UU TeTIOF0OUBBIX,
3MMOCTOMKHX, MOPO30YCTOMUMBBLIX PacTeHHWM, uydesa IITHI] U 3Bepeid, repbapuu
pacTeHuM, OTHOCALLIMXCS K rurpoduram, KcepoduraMm, me3o(uTaM, KOMHAaTHBIE
pacTeHusl JJaHHBIX TPYII, KO/UIEKIIUM >KUBOTHBIX, OOMTAIOIINX B pa3HbIX Cpefiax,
repbapuy U KOJIIEKI[MM pacTeHWd W >KUBOTHBIX, 0O/afialolx YepTamMu
TIPUCITIOCOO/IEHHOCTH K CEe30HHBIM HM3MEeHEeHHUsIM YCJOBUM >KW3HU, Tepbapuu u
KOJUTEKI[UM PACTeHUM U >KUBOTHBIX Pa3/WUHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUU
JKUBOTHBIX, YUaCTBYIOIIUX B Pa3/IMUHBIX OMOTUUECKUX B3aUMO/I€HCTBUSX.

JlaboparopHasi padora «BbIsBieHHe IIPUCIIOCOOEHHM OpPraHHU3MOB K
BJIUSIHUIO CBETa».

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

JlaboparopHast pabora «AHaToMUuecKhe OCOOEHHOCTH PpACTeHWH U3
Pa3HbIX MeCT OOUTaHMUSI».

Tema 8. Jxosiorusi BU/I0B U MOMY/IALIMH

OKojoruueckde  XapakKTePUCTUKW  TomyJsiuuu.  [lomyssuus  Kak
buosiornueckasi cucrema. Posib HEOJHOPOJHOCTU Cpejibl, (hH3UUecKUx OapbepoB U
ocobeHHOCTel 61oI0rMM BUIOB B (POPMUPOBAHMY MPOCTPAHCTBEHHOW CTPYKTYPHI
nony/siiuid. OCHOBHBIE TIOKa3aTeau TIOMY/SI[UH: UMC/IEHHOCTb, TIJIOTHOCTD,



BO3paCTHasi U TII0/I0Basg CTPYKTypa, POXKAAeMOCTb, TIPUPOCT, TeMIl pOCTa,
CMepTHOCTb, MUTPaLIUSI.

JKoJsiorhuueckKasi CTpykTypa mnony/saiuu. OLeHKa YUMCIeHHOCTU TOMYJISLUY.
JvHamuKa monynsiqud U eé peryJsius. buoThueckui MOTeHUMaN MOMYJISILUH.
MopenvpoBaHue JWUHAMUKU MOMYJALUA. KprBble pocTa YMC/IeHHOCTH TOIYJISALIUY.
KpuBble BbDKUBaHUS. Peryssiqusi YMC/IEHHOCTHM TOMNYJ/sILUK: poJib (hakTOpPOB,
3aBUCSIMX Y He 3aBUCAIIUX OT TJIOTHOCTU. DKOJIOTUUeCKHe CTpaTeruu BUIOB (T- U
K-cTparerunm).

[Tousatrie 06 3Ko0/IOTHYECKOW HUIlle BUja. MecroobuTaHue. MHoroMmepHas
MoJiesib  9Kosiornueckon HuiM bk, XaTumHCOHa. Pa3mepnl 3K0/I0rAuYecKou
HULIU. [ToTeHLMabHAs ¥ peanrM30BaHHAs HULLIM.

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

3aKOHOMEPHOCTH TOBEeJEeHUsI M MUIpPalui >KUBOTHBIX. buHosoruueckue
VMHBAa3UU Uy>KepPOJHBIX BUJIOB.

JeMoHcTpanuun

[Toptpet: . 1. XaTUMHCOH.

Tabmuiel ¥ CXeMbl: «3JKOJIOTHYECKHEe XapaKTePUCTHUKU TIOMYJISLUN»,
«IIpocTpaHCTBeHHast ~ CTPYKTypa  TMOMNyasiuuu»,  «Bo3pacTHble  MUpamMu/ibl
nonyaauuu», «CKOpOCTb — 3acesieHusl II0BepXHOCTM  3eM/IM  pas/IMuHbIMU
opraHusmamMm», «Mojenb 3Konorudeckour HuiM k. . XaTumHCOHa».

Ob6opyzaoBaHue: repbapyy pacTeHuH, KOJIJIEKIIUM )KUBOTHBIX.

JlaboparopHast pabora «IIpucnocobneHuss ceMsiH  pacTeHHHd K
pacceneHuIo».

Tema 9. IKo0/10rus C000ECTB. JKO/JTOrHYECKHE CHCTeMBI.

CoobijectBa opranusMoB. buornieHo3 u ero cTpykrypa. CBsI3M MeXOy
opraHvi3mamu B OHo1ieHO3e.

JkocucteMa Kak OTKpeITas cucteMa (A. k. TeHcnm). @yHKIMOHaAIbHBIE
O/10KM OpraHM3MOB B JKOCHCTeMe: TIPOAYLIeHTbl, KOHCYMEHTBI, DPeIyLeHThI.
Tpoduueckne ypoBHH. Tpoduueckre 1jernmd U ceTH. AOWOTHYECKHWe OIOKH
s5KocucTeM. IT0UBbI U Wbl B 3KOCUcTeMax. KpyroBopoT BeleCcTB U TTIOTOK SHEePruur
B 9KOCUCTEMeE.

OcHoOBHBIE  TIOKasaTe/M  3KOCUCTeMbl. buomacca U MPOAYKLMSA.
OKosioruueckre MpaMu/ibl urcesi, 6oMacchl ¥ SHEpPTUU.

JuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaB/ieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIeCTB — CYKI[eCCHH. [lepBUUHBbIE U
BTOPUYHbIE CYKLECCUM W UX T[PUYMHBL. AHTDOIOreHHble BO3JEeWCTBUS Ha
cykueccun. KnrMakcHoe coobiiectBo. briopasHoobpasye v MoHOTa KpyroBOpoTa
BeIIeCTB — OCHOBa YCTOMUHMBOCTU COOOIIIECTB.



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

AHTpOIIOTeHHbIe IKOCUCTeMbI. ATpPO3KOCHCTeMa. ATrpoleH03. Pasmnuus
MeXK/ly aHTPOTIOTeHHBIMU U TPUPO/JHBIMU 9KOCUCTEMaMHU.

Ypb6o3kocucrempl. OCHOBHble KOMITOHEHTbI ypbOoskocucteM. I'opozckas
dbmopa u dayHa. CuHaHTpomu3alusi TOpoJCKouW ¢ayHbl. buonoruueckoe wu
X03sIICTBEHHOE 3HaueHUe arpo3KoCcUcTeM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMO/€HMCTBUM OPraHW3MOB B
sKocucTemMax. Poib KackaoHoz2o 3ggekma u 8udos-30upukamopos (Karouesblx
8uoo8) 8 (hyHKYuoHuUpogaHuu skocucmem. [lepeHOC 3HEPrUU W BeLLEeCTB MEXAY
CME@XHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHW3MOB, TIOMYJISLANA U 3KOCUCTEM
B YCJIOBUSIX €CT@CTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eliCTBUMA.

MexaHu3mbl go30elicmeusi 3aepsi3HeHUll  pAasHbIX munos Ha
cyb0p2aHU3MeHHOM, Op2aHU3MEeHHOM, NONYASYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl  3KO/02UYECKO20  HOPMUPOBAHUSI  AHMPONO2EHHO20  B8030elicmaust.
MeTo/10/10r1si MOHUTOPUHTA eCTeCTBEHHBIX M @aHTPOIIOT€HHbBIX 3KOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. /Ix. TeHcn.
Tabmuibl U CXeMbL: «CTpykTypa  OHOLIeHO3a», «3JKocucTtema

IIIMPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOWHOrO jeca», «DyHKIMOHa/IbHbIe
IPyNIbl OPraHW3MOB B 3KOCHCTEMeE», «KpyroBOpOT BeIIIeCTB B 3KOCHUCTEME»,
«Jenu nuTaHus (MacTOMILHAS, JeTPUTHAsN)», «DKOJIOTHUUECKasi MUpaMHUZia UYKCeT»,
«JKojIornueckasi mMpamuia OMomMacchl», «DKOJIOTHUeCcKasi MApaMuzia SHEePrum»,
«Obpa3oBanue 6omoTa», «IlepBruuHas Cykijeccusi», «BoccraHoB/ieHHe Jjieca 1moce
ro)kapa», «JKOCHCTeMa 03epa», «ATporieH03», «KpyroBopoT BeIjecTB M TOTOK
SHEepPIrvM B arporieHose», «[Ipumepsl ypbosKocucTeM».

O6opyioBaHue: repbapyuy pacTeHWM, KOJIIEKI[UYM HAaCeKOMBbIX, Uyyesia ITULL U
3Bepei, repbapuu Ky/JIbTYPHBIX U IUKOPACTYIIMX PACTeHHH, akBapUYM KaK MO/Ie/Th
9KOCUCTEMBI.

IIpakTuueckas pabora «/3ydyeHne u onvcaHre ypo03KOCUCTEMBD».

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

IKCKypCcHAA «IKCKYpCHsl B THITUUHBIA OHWoreorieHo3 (B ayOpaBy, Oepe3HSK,
e/TbHUK, Ha CYXO/I0/bHBIA W/ TTOMMEHHBIN YT, 03epo, 60/10TO)».

IKCKypcusi «ODKCKypCHs B arposKocucTeMy (Ha rosie Wid B TeIIM4YHOe
XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucrema

buocdhepa — oOmeryiaHeTapHass 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 U ero PyHKIHH.

3aKOHOMepHOCTU CyljecTBoBaHUs 6uochepsl. OcobeHHOCTH OMocdepnl Kak
ryi00asbHOM 3KOCUCTeMbl. JJuHaMuueckoe paBHOBecue B 6rocdepe. KpyroBopoTsl
BeIIeCTB U OHMOreoXMMHUUecKre LUKIbI (YI/Iepofa, a30Ta). PUTMUYHOCTE SIBJIEHUM
B Orocdepe.

3oHanbHOCTL Ouochepbl. IloHstre o 6Guome. OcCHOBHbIE OMOMBI CYIIIH:
TYH/Ipa, XBOWHbIE jieca, CMelllaHHbIe U 1IMPOKOJ/IMCTBEHHbIE Jieca, CTelu, CaBaHHbI,
MyCTbIHW, TPONIMUECKUE jieca, BbICOKOTOPbsi. KiiMMar, pacTUTeNbHBIA U )KUBOTHBIM
MHp OMOMOB CYIIIH.

CtpykTypa 1 OYHKIIMS )KUBBIX CUCTEM, OlleHKa UX peCypCHOTO TIOTeHIhaa U
brochepHbIX QYHKIHIA.

JdeMoHCcTpanuu

[Toptpetsl: B. W1. BepHagckuu, 3. 3rocc.

Tabnuipl U cxembl: «['eocdepnbl 3eman», «KpyroBopot a3oTa B mpupoje»,
«KpyroBopot yrneposa B mpupofe», «Kpyropopor Kucaopoja B TIPHUPOJE»,
«Kpyroeopot Boabl B mpupoze», «OCHOBHbIE OMOMBI CyIH», «KiuMaTtuueckue
nosica 3emsn», «TyHapa», «Taura», «CmellaHHbIM jec», «IIIMpOKOIMCTBEHHBIN
nec», «Ctemnb», «CaBaHHa», «[1ycTbiHs», « Tponuueckuii nec».

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

Tema 11. YestoBek M OKpyKawinas cpeaa

OKOJIOTUYeCKWe KpU3UChl W WX TMpUYMHBL. Bo3pelicTBue uenoBeka Ha
buocdepy. 3arpsisHeHuWe BO3AYIIHON cpefbl. OxpaHa BO3/yxa. 3arpsisHeHUe
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiieHue mouBbl. OxpaHa
TIOUBEHHBIX peCcypcoB. VMI3MeHeHHe K/IMMarta.

AHTpPOMNOreHHOe BO3/|eiCTBHE HA PACTUTE/bHBIM WU XXUBOTHBIM MUp. OxpaHa
PacTUTE/ILHOTO M >XMBOTHOrO Mupa. OCHOBHBbIE TIPUHIUIBI OXPaHbl MPUPO/IbI.
Kpacaple KHurn. Ocobo oxpaHsiemble TipupojHble Tepputopuu (OOIIT).
BoTaHnuyeckue cafibl ¥ 300JI0TMUeCKUe MapKu.

OCHOBHbIE TIPUHLIUIMBI YCTOMUMBOTO DPA3BUTHS Ue0OBeYeCTBa W TPUPO/bI.
PaljyoHanbHOEe ~ TPUPOJIONIONB30BaHUME W COXpaHeHHWe  OHOJIOrMYecKoro
pa3HooOpa3ust 3emsid. OOIMe 3aKOHOMEPHOCTH TJI00a/lbHBIX 3KOJIOTMYECKUX
Kpr3rcoB. OcOOeHHOCTH COBPEMEeHHOT'0 KpH3Kca U ero BeposiTHbIe TIOC/Ie/ICTBYSI.

Pa3BuTue MeTOZOB MOHMTODMHIA DPa3BUTUSI OMACHBIX TEXHOTEeHHBIX
niporjeccoB. CucmemHble UCCAe008aHUsI hepexoda K pecypcocbepezaiowjeli u
KOHKYypeHmocnocobHoll sHepeemuke. buonozuueckoe pazHoobpasue u buopecypchbi.
HayuoHanbHble uHpoOpmayuoHHble cucmembl, obecneuugarowjue oocmyn K
uHgopmayuu no CcocmosiHUIO omoenbHblXx 6udo8 U 3Kkocucmem. (OCHOBbI



3Kopeaburumayuu 3Kocucmem U cnocobos 60pbObI ¢ 6Guonospe}cOeHuUsMU.
PekoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JleMoHCcTpanuun

Tabmupl U cxeMmbl:  «3arpsi3HeHHe  aTMocdepbl»,  «3arpsi3HeHue
rupocdepel», «3arps3HeHde TOuBbl», «[lapHUKOBBIA 3(PdekT», «Ocobo
OXpaHsieMble TIPUPO/IHbIE TEPPUTOPUN», «MOoZieu yIIpaBIsieMoro MUpPay.
O6opyaoBanue: doTorpaduu OXpaHseMbIX PACTeHUM W >XUBOTHBIX KpacHoi
kHUrU Poccutickon ®epnepanyu, 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 ycraHaBMMBaeT TpebOBaHUSI K pe3y/JbTaTaM OCBOEHUS
oOyuarolMMHUCS TPOTpaMM  CpefiHero 001ero o0pa3oBaHus: JUYHOCTHBIE,
MeTaripeIMeTHbIe Y TIpeIMETHBIE.

B CTpyKType TMYHOCTHBLIX Pe3y/bTaTOB OCBOEHHS MPOTPaMMbI 110 OMOJIOTHH
BbI/le/IeHbl CJIe/IVIOIIe COCTaBJISFOIIMe: OCO3HaHKe 00yuaroMMUCs POCCUHCKON
IPaKJAaHCKOM HUJIEHTUYHOCTU — FTOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITe/TbHOCTU
W camMooripefie/leHUI0, Haauyue Momugayuu K oOyueHuto  Ouosioruy,
yeneHanpaeneHHoe paseumue BHYTPEHHUX YOeXJeHUM JIMYHOCTM Ha OCHOBE
K/TFOUEBBIX I[eHHOCTeH W WCTOPUYECKUX TPAJAWLIMN pa3BUTHS OHUOIOTUUECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOGHOCMBb 00YYAIOIINXCSI PYKOBO/ICTBOBATHCS B CBOEH
J1esITeNTbHOCTU  1|€HHOCTHO-CMBIC/IOBBIMUA ~ YCTAaHOBKaMH, TMPUCYLIMMU CUCTEME
Ouosoruueckoro  0o0pa3oBaHUs, HaAUYUe  NPABOCO3HAHUS  SKOJIOTUYeCKOU
KyJbTYPbI, CNOCOOHOCMU cMAasumb 11eJId ¥ CTPOUTD KU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHUS MPOTrPaMMBbI TI0 OMOJIOTHUHM IOCTUTAIOTCS
B eJUWHCTBe y4yeOHOW U BOCTIUTATeNbHOW [eATebHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMHA POCCUMCKUMHU COLIMOKY/IbTYPHBIMU, UCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMU, TIPUHSATHLIMU B 0OII[eCTBe TIpaBWIaMH W HOpMaMH
TIOBe/IeHHsI W CIIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHWsI, CaMOBOCITUTAHUSI U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEM TIO3WLMW JIMYHOCTHU, MaTpPUOTHU3MA H
yBa)KEHUSI K 3aKOHY W TIPaBOIOPSKY, Ye/I0BeKY TpyZa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIequio |
TPaIMLIUSIM MHOTOHALMOHa/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 TMO3Uul[ield JIMYHOCTH, CUCTEeMON I1[eHHOCTHBIX
OpUeHTALUi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHulh, COOTBETCTBYIOILLIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOITecTBa, paclidpeHHre >KU3HEHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLIECCe peaav3aliid OCHOBHBIX HarlpaB/IeHUU
BOCITUTaTeIbHOU J1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpa)k/1laHCKOr0 BOCTIMTAHMS:

cchOopMHUPOBAHHOCTH IPAYKJAHCKOM MMO3UIIMK 00y4JaroIerocst Kak akTHBHOTO U
OTBETCTBEHHOTO ujieHa POCCHUICKOT0 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpPaB U 0OsI3aHHOCTEH, yBaKeHHe
3aKOHA Y MpaBOMNOPSJKa;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [IeATe/TbHOCTU TP CO3JaHUU
yueOHbIX TPOEKTOB, pellleHUM y4eOHBIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
OU1ONMOrNYeCcKrX KCIIePUMEHTOB;

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

yMeHUe YUWUTBhIBaThb B CBOUX AEMCTBUSX HEO0OXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMMO/IEMCTBUS JItO/Iel C Pa3HLIMM YOEXXIeHUSIMH, KYJIbTYPHBIMU 1[eHHOCTSIMHU U
COLIMaIbHBIM T0JIO)KEeHHEM;

TOTOBHOCTb K COTPYJHUYECTBY B TIpOLleCCé COBMECTHOT'O BbITIOJIHEHUS
yueOHbIX, TIO3HaBaTeIbHBIX W HCCIeOBaTe/IbCKUX 3a/jady, YBaKUTEJbHOTO
OTHOIIIEHUSI K MHEHHIO OIIMOHEHTOB TIpH OOCY>K/IEeHWU CIIOPHBIX BOITPOCOB
OHOJIOTUUECKOTO COZiepKaHMUS;

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

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOopMHPOBaHHOCTb POCCHUMCKOU IPaK/]JaHCKOM WJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHUsT K CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH Iiepe[
PogvHOM, ropAoCTU 3a CBOM Kpau, CBOKO PoJuHY, CBOU $3bIK U KYJIbTYpY,
TIPOLLIJIOe M HacCTosIIllee MHOTOHALIMOHAILHOTO Hapoa Poccuy;

1IeHHOCTHOE OTHOIIIeHWe K TIPUPOIHOMY Hac/Ie/IuI0 U TTaMSITHUKAM MPUPO/BI,
JNOCTXKeHusM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTHUSX, TPY/IE;

CTIOCOOHOCTh OIleHWBAaTh BK/A[] POCCHUMCKHMX YUEHBIX B CTAHOBJIeHWE U
pa3BuTHe OuosOTUM, TIOHMMaHHs 3HaueHusi OWOMOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B KU3HU UesloBeKa U COBPeMeHHOr0 00I11eCTBa;

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

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

0CO3HaHWe JTyXOBHBIX LIeHHOCTeM POCCUMCKOT0 Hapo/a;

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

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

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

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEJISIM, CO3JjaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHSTHS LIEHHOCTeM CeMeWHOM J>KM3HM B COOTBETCTBHUU C
TpaJuLMsIMU HapoJoB Poccuy;

4) 3CTeTUYeCKOro BOCIIUTAHMS:

3CTeTUUYECKOe OTHOIIIeHHe K MHpPY, BK/IIOUasi 3CTETHKY ObiTa, HAYYHOTO M
TeXHUYECKOT0 TBOPUECTBA, CTIOPTa, TPYZa, 001[eCTBeHHBIX OTHOIIEHHH;

TIOHMMaHue SMOLIMOHAILHOTO BO3/€MCTBHYS )KUBOM TIPUPO/IbI U €€ [IeHHOCTH;



TOTOBHOCTh K CaMOBBID&)KEHUIO B PasHbIX BU/AX HCKYCCTBA, CTpeMJIeHUe
TIPOSIB/ISITh KAUeCTBa TBOPUECKOW JTMUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GOpMHUPOBAHUA KY/JLTYPbI 3/J0POBbSl H
IMOI[HOHA/TBHOTO 0/1arono/y4ms:

TMOHVMaHWe W pea/iv3alivs 370poBoro U 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  mMTaHWe, COOMIOZileHWe  TUTUEHWYeCKWX TpaBUI W HOPM,
cbamaHCUpPOBaHHbIM pEXXUM 3aHITUM U OTAbIXa, peryJspHas (u3nueckas
aKTUBHOCTb), 0OepeXXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIEeHUs K
coOcTBeHHOMY (DH3UUECKOMY U TICUXUYeCKOMY 3/]0POBBIO;

MOHMMaHWe 1[€HHOCTW TMpaBWI HWHJWBUYaJlbHOTO U  KOJIJIEKTUBHOIO
Oe3omacHOro rnoBefieHust B CUTYyaLUsIX, YTPOXKAIOILIMX 3[0POBbIO U JKU3HU JTIOJel;

0CO3HaHUe TIOCTeJCTBUM U HEINpUSTHS BPeJHBIX MPUBBIYEK (yrOTpeb/ieHus
aJIKOT0J1s1, HADKOTHKOB, KyYpeHUsl);

6) TPy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTb K TPYZY, OCO3HaHUe 1[IeHHOCTU MacTepCTBa, TPyJo/tobue;

TOTOBHOCTb K AaKTHMBHOM [1eATeJIbHOCTU TEeXHOJIOTMYeCKOW U COLranbHON
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MUPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJIHATH TaKYHO /1eTe/IbHOCTh;

VHTEepeC K pas3/MuHbIM cepaM MpodecCUOHaNbHOW JesTebHOCTH, YMEHHUEe
coBepllaTh OCO3HAHHBIM BbIOOp Oyayineid rmipodeccu U peasM30BHIBAThH
coOCTBeHHBIE )KU3HEHHbIE TIIaHbI;

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

7) 3K0/I0TUYeCKOr'0 BOCITUTAHUS:

9KO0JIOTUYEeCKH I1iejiecoo0pa3Hoe OTHOIIeHHe K TIpUpoJie KakK HCTOUHUKY
JKU3HU Ha 3emJie, OCHOBe e€ CyLeCTBOBaHUSI;

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

0CO3HaHUe T700a/bHOTO XapakTepa 3KO0JIOTHUYeCKHX TpobsieM W IMyTell ux
pellieHus;

CIOCOOHOCTh  MCIIOJ/Ib30BaTh TpuoOpeTaemMble TIPM  W3yueHUW OHoJIoruu
3HAHUSI W YMeHUs TIpu pellleHUH MpobseM, CBS3aHHBIX C PpalMOHA/IBHBIM
TIPUPO/IOTIONB30BaHNeM  (COOJIo/leHre  TMpaBWI  TIOBeJeHUsT B TIPUPO/Ie,
HampaB/ieHHbIX HAa COXpaHeHWe paBHOBECHUs B HSKOCUCTEMAaX, OXpaHy BU/IOB,
9KOCUCTeM, brocdepsl);

aKTMBHOE HerpusTHe [eWCTBUM, TMPUHOCAIIMX BpeJ, OKpy’Karolleu
TIPUPOJTHOM CpeZie, yMeHWe MPOTHO3MPOBaTh HeO/aronpusiTHbie KO0JIOTHYeCcKHe
M0C/IeICTBUS MpeANPUHUMAaeMbIX eHCTBUI U MpeAOoTBpallaTh UX;



Ha/IMuKe Pa3BUTOTO SKOJOTMUECKOTO MBIIIIEHHUS, SKOJOTUUeCKOM KY/IbTYPBHI,
OTIbITA JesiTeIbHOCTH 9K0JIOTHYEeCKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI MU B T03HaBaTe/bHOW, KOMMYHHUKAaTUBHOW M COI[MA/IbHON
TIPAaKTHKe, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOU /leATeIbHOCTH IKOJI0TUYeCcKon
HaTpaB/IeHHOCTH;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(hOpMUPOBAaHHOCTb MMPOBO33PEHUS], COOTBETCTBYIOIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HayKd W OOIIleCTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha [uajiore
KyJIbTYP, CIIOCOOCTBYIOII[ETO OCO3HAHHIO CBOETO MeCTa B MOJIUKY/IbTYPHOM MHDE;

COBepIIIeHCTBOBaHWe SI3bIKOBOM W UWTaTe/NbCKOW KY/IbTYPhl KaK CpeZCTBa
B3aUMO/IEHICTBUSI MEX/TYy JIFOAbMU U TIO3HAHUS MUDA;

TOHMMaHWe CcrielupuKu OUOJIOTUM KaK HayKu, OCO3HaHUs €€ pou B
dbopMrpOBaHMY pal[MOHATBFHOTO HAYYHOTO MBIILIEHUS, CO3/IaHWH 11eJIOCTHOTO
Tipe/iCTaB/eHdss 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/Ii COBPEMEHHOM LMBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[WLIMHBI, CO3/jaHUE TepCIIeKTUBHbBIX
OMOTEXHO/IOTHM,  CMOCOOHBIX  pelllaTb  pecypcHble  MpobjemMbl  pa3BUTHUS
YeJ/I0BeUeCTBa, TIOMCKA MyTel BbIXo/a U3 r100ambHbIX YKOJOTHUeCKUX Mpob/ieM u
obecrieueHrsi  Tepexofla K  YCTOMUMBOMY  pa3BUTHIO,  paljMOHATbHOMY
WCTI0/Tb30BaHUIO TIPUPOJIHBIX PecypcoB M (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HU;

3aMHTEPeCOBAaHHOCTh B TOy4eHUM OHO/MIOTMUeCKUX 3HAHWUN B  IIe/isX
TIOBBIIIIEHWsT  00IIell Ky/JbTypbl, €CTeCTBEHHO-HayYHOW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIJMOHA/ILHOM I'PAMOTHOCTH O0OydYaromumxcs, GopMUpPyeMOM
TIpY U3yueHUH OMOIOTUY;

TIOHMMaHWe CYIIHOCTHA MEeTO/IOB TI03HAHUsI, UCII0J/Ib3YeMbIX B €CTeCTBeHHbBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHHS [/ aHa/lM3a W
00BsICHEeHUSI SIBJIEHUM OKDPY>KalOIllero MUpa U MPOUCXOASAIIUX B HEM U3MeHEeHUH,
yMeHue [enaTb OOOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DAaKTOB U
VMEOIIMXCSl JAHHBIX C LIeJTbI0 MOJTyUeHUsi JOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTH CaMOCTOSITE/ILHO HCIIO/Ib30BaTh OHOJ/IOTHYECKHe 3HaHWSA /IS
peliieHusi Ipo6JieM B peasbHBIX KW3HEHHbIX CUTYaLIUsX;

OCO3HaHUe LIEHHOCTU HAay4yHOW [leATe/bHOCTH, TOTOBHOCTb OCYILeCTB/ISTh
TIPOEKTHYIO U UCC/Ie[]0BATeIbCKYIO AesTe/TbHOCTh MHAVBU/YaTbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HeNpephiBHOMY 00pa3oBaHUIO M
camMo00pa30oBaHUl0, K aKTHBHOMY TOIyYeHWI0 HOBBIX 3HaHUW 1O OHOJIOTHH B
COOTBETCTBHUHM C )KM3HEHHBIMU TTOTPeOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/bTaTbl OCBOeHHs yueOHOro ripeaMeTra «buosorus»
BK/IIOUAIOT: 3HAuMMble i1  (OPMHpPOBAaHWS MHPOBO33PEHHUSI OOYUAFOIIMXCS
MEeXIUCIUTITMHAPHBIEe (MeXKITpeJIMeTHbIe) OOIleHayUYHble TOHSTHS, OTPa’karolfue
1[eJIOCTHOCTb HAyUHOM KapTWUHbl MHpa U CIeLUUPUKY MeTOJ0B TO3HaHUs,
VCIIO/Ib3yeMbIX B €CTECTBEHHBbIX HayKax (BelecTBO, SHEeprus, siBjieHue, MpoLecc,
CUCTeMa, HayuHblld (DaKT, MPHUHLIUIM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
WcciejoBaHWe,  HaOmofieHHWe,  W3MepeHWe,  JKCIIeDUMEHT W JIpyTrue);
yHUBepcanbHble yueOHbIe JelcTBUS (TI03HaBaTe/lbHbIe, KOMMYHUKaTHBHbIE,

peryJsiTUBHbLIE), obecrieunBaroIye dbopmupoBaHue (byHKIMOHA/TbHOU
I'PaMOTHOCTH M COI[HA/JIbHOM KOMIETEeHIMd O00ydJaromuxcs; CroCOOHOCTh
00yUaroIrXCs WCTI0JIb30BaTh OCBOEHHbIe MeXXAUCLUTIIMHAPHbIE,

MHDOBO33peHUYeCKre 3HaHUs U yHUBepca/ibHble yueOHble [eWCTBUS B
T0O3HaBaTe/IbHOW U COLIMA/IbHOU MPaKTUKe.

B pe3ynbrare wu3ydeHusi OWoONOTMM Ha ypOBHE CpeAHero oOIero
obpazoBaHuss y oOyuatorierocs OyayT cpopMHpOBaHbLI — T03HaBaTe/IbHbIE
yHUBepcasbHble yueOHbIe eliCTBYs, KOMMYHUKaTUBHbIE YHUBepCalbHble yueOHbIe
JeNCTBUs, pery/sSTUBHble YHUBepcalbHble yueOHble [elCTBUS, COBMeCTHast
JesITeIbHOCTbD.

MertaripeiMeTHbIe pe3y/lbTaThl OCBOEHUs IIPOrpPaMMbI CpefiHero oO0IIero
o0Opa3oBaHUs [JOJKHBI OTPaXKaTh:

OB/iafieHue YHHUBepCa/IbHBIMU y4eOHBIMU M03HaBaTe/IbHBIMHU
NeHCTBUAMU:

1) 6a30BBIe JTOrHUECKHE JeUCTBUSA:

camMoCTosTe/lbHO  (DOpMy/MpOBaThb W aKTyaJM3upoOBaTh  Ipobiemy,
paccMaTpuBaTh eé BCeCTOPOHHE;

WCTI0/Tb30BaTh TPH OCBOEHWM 3HAHWM IIPUEMBI JIOTHUYECKOTO MBIITUIEHUS
(aHanM3a, CMHTe3a, CpaBHeHUs, KiaccuduKaiyy, 0060011ieHNs), paCKpbIBaTh CMbICIT
OuoIoTUUeCKUX TIOHATUM (BBIJENSATh UX XapaKTepHble TPU3HaKW, YCTaHaB/IUBAThb
CBSI3U C APYTUMU TIOHSITUSIMU);

OTIpefiesiiTh 1IefIM JIeATe/TbHOCTH, 3ajlaBas IMapaMeTpbl W KPUTEPUU HX
JOCTHKEHHsI, COOTHOCHUTD Pe3yJIbTaThl JesiTeIbHOCTH C TTIOCTaB/I€HHBIMU 1[€/ISIMU;

WCTI0/Tb30BaTh OUOOTMUecKre TIOHSTUS A1t 00bscHeHuUs1 (DaKTOB M SIBJIeHUM
JKUBOM TIPUPOJbI;

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

MPUMEHSATb ~ CXeMHO-MOjleJibHble ~ Cpe/icTBa  [ijIi  TIpeJCTaB/ieHus
CYIIeCTBEHHBIX CBSI3ed W OTHOIIIEHHI B M3ydaeMbIX OHMO/IOTMUeCKHUX 00BEeKTax, a



TaK)Ke€  TPOTUBOPEUMH  Pa3HOTrO0  pofia,  BBIABJIEHHBIX B  Pa3/IMUHbBIX
WH()OPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCHTb KOPPEKTHBBI B 1eSITE/IbHOCTD, OL[eHHBAaTh COOTBETCTBUE Pe3y/IbTaTOB
1[eJISIM, OLIEHUBATh PUCKU MTOC/IeICTBUH [1eITe/IbHOCTH;

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

pa3BUBaThb KPEATUBHOE MBILIIEHHE TTPYU PEIeHUH KU3HEHHbIX TIPO0IeM.

2) 0a30BbIe HCC/IeA0BATE/IHCKHE [[eHCTBUSA:

B/1a/IeTh HaBBIKAMH yueOHO-KMCC/Ie[j0BaTeIbCKOM 1 MPOEKTHOM /1eATeIbHOCTH,
HaBbIKAMU  paspellieHuss  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€ATEIbHOCTH TI0 II0JyYeHHIO HOBOTO
3HAHMs], €ro WHTeprpeTalyd, MpeoOpa3’0BaHUI0 M TPUMEHEHUI0 B YueOHBIX
CHUTYaIL[{sIX, B TOM YHCJIe TIPH CO3/JaHUK YUeOHBIX U COLMA/IbHBIX ITPOEKTOB;

(bopMHpOBaTh HayUHbBIM THI MBILUIEHUS], B/IaZleTh HAYYHOH TePMHUHO/IOTHEH,
K/IFOUeBLIMM TTOHATUSIMH ¥ METOZAMU;

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

BBIAB/ISTL TIPUUMHHO-C/IE[ICTBEHHbIE CBSI3W M aKTya/JM3UpOBATh 3ajauy,
BBI[BUraTh THUIOTE3y e€ pellleHus], HaXOAWTb apryMeHThI /s [0Ka3aTebCTBa
CBOUIX YTBEP)K/I€HUH, 3a/jaBaTh MapaMeTPhbl U KPUTEPUM PELIeHMS;

aHa/IM3UPOBaTh IIOJIyUeHHbIE B XO/€ pelleHus 3a7aud  pPe3yJbTaThl,
KPUTHUECKH OIIEHHUBATh UX [[OCTOBEPHOCTh, ITPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YC/IOBUSIX;

JIABaTh OLIEHKY HOBBIM CUTYAaI|UsIM, OLIEHUBATh PHOOPETEHHBIN OIbIT;

OCYILIeCTB/IATh IieJieHalpaB/IeHHbI TMOMCK IepeHoca CpeACTB M CrocoboB
JelCTBYs B IPO(eCCHOHAIBbHYIO CPefy;

yMeTh TepeHOCUTh 3HaHUSI 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 PEIIeHus,
CTaBUTh MPOO/IEMbI U 3a/jauu, [JOMTyCKAOII/e a/IbTePHATUBHbIE PEeIlIeHHS.

3) pabota c uadopmanuei:

OpPHEHTHPOBAThCS B Pa3/IMUHbIX UCTOUHUKAX MH(POPMAIK (TEKCTe yuebHOro
1MocoOusi, HAy4HO-TIOMYJ/IIPHOM JIUTepaTtype, OWOJIOTHUECKUX C/IOBApsX WU
CTpaBOYHMKAX, KOMIBIOTEpPHBIX 0a3ax [JaHHBIX, B VIHTepHeTe), aHa/IW3HUPOBaTh



MHGOOPMAI[HIO Pa3IMUHbBIX BUJOB U (DOPM IIpPe/ICTaB/IeHNs], KpUTHUECKH OL[€HHUBATh
eé T0CTOBEPHOCTb U HETIPOTUBOPEUUBOCT;

dbopMy/IMpoBaTh 3arpochl ¥ TIPUMEHATh Pa3/IMYHbIe METOZbl TIPY TIOMCKe U
orbope Guosiornyeckoil WHbOpPMaIUK, He0OXOJUMOM AIJi BBIMTOTHEHUsT YUeOHbIX
3a/1au;

rpuoOpeTaTh OIMBIT MCIO/b30BaHUS HWHGOPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT WA, COBEPIIIEHCTBOBATb KYJIbTYPy aKTUBHOT'O WCIIOIb30BAHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSATeJIbHO  BBIOMpAThb  ONTHUMAaNbHYIO  (OpMy  IIPe/CTaB/IeHUS
buronoruyeckor uHboOpMauK (CxeMbl, rpadHKH, JUarpaMMbl, TaO/IULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyUHBIM s3BIK B KauecTBe CpeAcCTBa mpu pabore c
Obuvonornueckort wuH(poOpMaleil: TIPUMEHATb XUMUUeCKHe, (U3HNUecKue M
MareMaTH4YecKhe 3HaKW W CHUMBOJIBbI, (OpPMYyJibl, abOpeBHaTypy, HOMEHK/IATYpY,
WCIIO/Ib30BaTh M TIpeoOpa3oBbIBaTh ~ 3HAKOBO-CHMBOJIMUECKHWE  Cpe/ICTBa
HarISIHOCTH;

BJIAZIeTh ~ HABBIKAMM  PACMO3HABaHUSA W 3al[UThl  HHOOPMAIHUH,
MH(MOPMAaI[MOHHON 6€30T1TaCHOCTH JIMUYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH e CTBUAMU:

1) o0menue:

OCYIIeCTB/IATE KOMMYHHKALIMK BO BCeX Cepax >KU3HHU, aKTUBHO yUaCTBOBATh
B IMAJIOTe WM JUCKYCCHU TI0 CyIIecTBY obOcCy)kmaemMoil Tembl (YMeHHe 3a/laBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHUsS OTHOCHUTE/IbHO BBITOHEHUS IIpejijlaraeMou
3a/lau, YUMTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH TO3UI[UH JPYTMX YYaCTHUKOB
JIMajiora Wik JUCKYCCHN);

pacrio3HaBaTh HeBepOasbHbIE CpejcTBa OOIeHUs, TTOHMMAaTb 3HAaUeHHEe
COLIMANBHBIX 3HAKOB, TIPEATIOCHUIOK BO3HUKHOBEHHS KOH(M/IMKTHBIX CHUTYal[WH,
yMeTb CMATYaTh KOH(MIMKTHI ¥ BECTH TePETOBOPHI;

BJIaZIETh Pa3/IMUYHBIMU CIT0COO0aMH OOIIeHUsT W B3aMMO/IeHCTBYS], TIOHUMATh
HaMepeHUsI IPYTUX JIto/lel, MPOSIB/ISITh YBAYKUTE/ILHOE OTHOIIIeHHE K COOeCceIHUKY
Y B KOPPeKTHOU popMe (hopMy/IMpOBaTh CBOU BO3PayKeHHS;

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

2) coBMeCTHasi IefTe/IbHOCTD:

MOHMMAaTh W WCITO/Ib30BaTh ITPEMMYIIleCTBa KOMaHAHONW M WHAWBHAYaTbHOMN
paboThI TIpU perieHny OMOJI0rHYecKoi MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTE
MIPUMEHEHHS TPYIIIOBBIX (DOPM B3aMMOEHCTBYS TIPH pellleHnH yueOHOM 3a7jauu;

BLIOMpAaTh TEeMAaTHKy WM METO/bl COBMECTHBIX JIeCTBUM C YUYETOM OOIIMX
HMHTEPeCOB M BO3MOKHOCTEH KaXkK/I0T0 ujieHa KOJIJIEKTHBA;



TpUHUMaTh 1€  COBMECTHOW  JiesiTe/lbHOCTH, OpPraHU30BbIBaTb WU
KOODJMHUPOBAaThb [JEMCTBUSI MO €€ [OCTW)KEHUIO: COCTaB/ATh IIaH [EeMCTBUH,
pacrpeiesiiTh POMX C Y4YETOM MHEHHUM YUYaCTHUKOB, OOCY>XJaTb pe3y/bTaThbl
COBMeCTHOU paboTh;

OlleHMBaTh KaueCTBO CBOEr0 BKJ3Jla M KaKJOr0 YyuaCTHHMKA KOMaH[bl B
o011Tuii pe3y/bTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjlaraTh HOBbIE TIPOEKThI, OlLIEHWBaTh WJled C TIO3WUILMA HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYyaLUsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHUe, ObITh MHUIIMATUBHBIM.

OBj1ajieHlie YHUBEPCA/IbHBIMHU Pery/JIATHBHBIMHU JJeMCTBUAMM:

1) camoopraHu3anus:

WCTI0/Tb30BaTh OMOJIOTHYECKWe 3HaHUS i BbIAB/IEHUS TIPOO/IeM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsIX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HAHWM I1ieJieBble U CMbBIC/IOBBIE
YCTAaHOBKHU B CBOUX JIEMCTBUSIX U MOCTYMKAax IO OTHOILIEHHIO K >XUBOU TIPUPOJIe,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTBJISAITh MO3HABaTeIbHYI0 [1eATe/bHOCTh, BbISIB/ISITH
1ipo0/iemMbl, CTaBUTh U (HOPMY/IMpPOBaTh COOCTBeHHbIe 3alaur B 0Opa3oBaTebHOM
J1esiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsIX;

CaMOCTOSITeJTbHO ~ COCTaB/ISATh TUIaH pellleHus TIpo0/ieMbl C  YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPeATIouTeHU;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PaCIIUPSTh paMKH yueOHOTo TIpe/iMeTa Ha OCHOBE JTMUHBIX TTPe/IITOUTeHHH;

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

OLIeHMBaTh TIPUOOPETEHHBIN OTIBIT;

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

2) CaMOKOHTPOJIb:

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

BJaZileTh  HaBbIKAMM  TI03HaBaTeJbHOW  pedieKCMM KakK  OCO3HaHUS
COBepIlIaeMbIX JIeICTBUM U MBICUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB M
OCHOBAHHH, WCIOIL30BaTh MPUEMBbI pedieKCHM /i1 OIleHKH CHUTYyalldd, BbIOOpa
BEPHOTO pellleHus;

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



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

3) npuHsTHE Cebs U APyrux:

TIPUHUMATh Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

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

TIpU3HaBaTh CBOE TMPABO U MPaBO APYTHX Ha OLIKOKY;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOTO UeoBeKa.

IMPEIMETHBIE PE3YJ/IBTATHI

[lpeameTHble pe3ysibTaThl OCBOEHHUSI COZlep)KaHUsi yueOHOro rpeaMeTa
«buonorusi» Ha yrayOnéHHOM ypOBHe OpHEHTHpPOBaHbI Ha obecrieueHue
npoduibHoro  oOyuenuss  oOyuwaroruxcss  Owosornd. OHM  BK/IFOYAROT:
crietydryeckue i OMONIOTHY HayUHble 3HaHUS, YMEHUS U CIIOCOObI IeHCTBUIM 110
OCBOEHHUI0, UHTePIIpeTaluy 1 MpeoOpa30BaHUI0 3HAHWM, BU/IbI eATeJbHOCTH T10
TI0/TyUeHHI0 HOBBIX 3HAHUW W WX TPUMEHEHUIO B Pa3/IMUHBIX yueOHBIX, a TakKKe B
peanbHbIX XKU3HEeHHbIX cuTyauusax. [IpegMeTHble pe3ysibTaThbl IpeACTaB/IeHbI I10
rojiaM u3y4yeHwusl.

[IpeameTHbIe pe3ysbTaThl OCBOeHHs1 yueOHoro mpeamera «buosorusi» B 10
K/1dcce IO/DKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTb 3HAaHWW O MecTe W pOJu OHOJIOTHHM B CHUCTEMeE
eCTeCTBEHHbIX HayK, B ()OpPMHUPOBaHWM €CTeCTBEHHO-HAayUHOM KapTHMHBI MDA, B
MO3HAaHMU  3aKOHOB TPUPOJbI W  pellleHud TpobsieM  palOHaIbHOTO
TIPUPO/IOTIO/IH30BaHUs, O BK/IaJile POCCUMCKUX U 3apy0OeKHBIX YUEHBIX B Pa3BUTHE
O1oJIorum;

BlaJileHe  cucTeMoi OWO/IOTMUeCKHWX  3HAaHWM, KOTOpas BKJ/IHOUAeT:
OCHOBOIIOJIAraloIe OUOMIOTHYeCKWe TepMUHBI W TIOHATHS (PKU3HBb, KIIeTKa,
opraHusmM, MmeTab0/iM3M, TOMeoCTa3, CaMOpPEry/SIusi, CaMOBOCITPOM3Be/leHue,
Hac/ieJCTBEHHOCTb, HM3MEHUMBOCTb, POCT W Da3BUTHe), OHO/IOTHYECKHe Teopuu
(knetounas Teopus T. I1IBanHa, M. Illneligena, P. BupxoBa, XxpoMOoCOMHasi TeOpust
HacsmenctBeHHOCTM T. Moprana), yuenus (H. W. BaBunoBa — 0 1jeHTpax
MHOTO00pa3usi ¥  TIPOMCXOXKAEHUSI  KYJAbTYPHBIX  pacTeHHi),  3aKOHbI
(equHOOOpa3vsi TIOTOMKOB TIEPBOTO TIOKOJIEHUs, paClieryieHusl, UACTOThI ramer,
He3aBUCMMOro HacjenoBanuss ['.  MeHzens, TromMo/JOTMUeCKUX PpsOB B
HacJieJCTBeHHOU VI3MEHUUBOCTHU H. n. BagBuoga), TIPUHLUIIBI
(KOMIIEMEeHTapHOCTH);

BJIaJleHre OCHOBHBIMM MeTOJaM{ HAyUHOI'O TO3HAaHWS, MCIIO/b3yeMbIX B
OHO/IOTUUeCKUX UCCeIOBaHUSX JKUBBIX OOBEKTOB (OMHCaHWe, HW3MepeHue,
HaO/moieHne, SKCIIepUMEHT);



yMeHUe BbIZIeJISITh CyIlleCTBeHHbIe MPHU3HAKKU: BUPYCOB, KJIETOK IMPOKApUOT U
9YKapHOT, OJHOK/JIETOUHBIX M MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM YHCJIe
GakTepuii, rprubOOB, paCTeHUM, )KUBOTHBIX U Ue/IOBeKa, CTPOEHUsI OPTaHOB U CUCTEM
OpPraHOB pAaCTeHWii, >KWBOTHBIX, UeJiOBeKa, TIPOLIECCOB >KU3He/esATeIbHOCTH,
TIPOTEKAIOII[UX B OpraHW3Max pacTeHWH, KMBOTHBIX U uesioBeKa, OMOIOrnuecKnx
TIpolieccoB: oOMeHa BelrlecTB (MeTabomm3M), MpeBpalljeHusl SHepryur, OpoXKeHwHs,
aBTOTPO(HOIO U reTepoTpOPHOr0 TUIIOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, Meii03a, raMmeToreHesa, sMOpuroreHesa, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOKEHUS,  WHAMBHUAYaJbHOTO  pa3BUTUsA  oOpraHu3ma  (OHTOreHe3sa),
B3aMMO/IeNCTBUSI TeHOB, reTepo3uca, UCKYCCTBEHHOT0 0TO0Da;

yMeHHe YyCTaHaB/IMBaTh B3aWMOCBSI3M MEXJYy OpraHOWJAM{ KJIeTKH U UX
GYHKIUSIMH, CTPOEHHEM K/IeTOK Pa3HbIX TKaHeM U UX (QYHKIUAMH, MEXITY
opraHaMd ¥ CHUCTeMaM{d OpraHOB y pacTeHUM, >KUBOTHBIX M uejloBeKa U HX
GYHKIUSIME, MeXAY CHUCTeMaMH OpraHOB M WX (YHKLMSIMH, MeXAy 3Taramu
oOMeHa BellecTB, ITarlaMy KJIeTOYHOTO IMK/IA U XKU3HEHHBIX I[UK/I0OB OPTaHK3MOB,
jTaramMu SMOPUOHA/IILHOTO DPa3BUTHS, T€HOTUIIOM U (HeHOTUTIOM, (PeHOTUTIOM U
(dhakTopamu cpe/ibl 0OHUTaHUS;

yMeHUe BBISIB/ISTb OTJMUUTEe/TbHbIe TPHU3HAKU YKUBBIX CUCTEM, B TOM UMCJie
paCTeHHH, )KUBOTHBIX M UEJIOBEKa;

yMeHUe WCIOb30BaTh COOTBETCTBYIOL[ME apryMeHThbl, OHOJIOrHUeCcKyto
TEPMUHOJIOTUIO ¥ CUMBOJIMKY /I I0Ka3aTe/bCTBa POJICTBA OPTaHM3MOB Pa3HbIX
CUCTeMaTU4YeCKuX TPyIIT;

yMeHHe pellaTh OMooruyeckrie 3a/lauu, BhISIB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIE
CBSI3U MEXXy MCC/IelyeMbIMU OHOJIOrMUeCKUMHU MPOLIeCCaMU U SIBJIEHUSIMH, [1e/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHWH TTOJTyYeHHBIX Pe3y/IbTaToB;

yMeHHe BBITIOHATE Ja00opaTOpHbIe YW TpaKTHYecKHe paboThl, COOMOAATH
TipaBu/ia npy paboTe ¢ yueOHBIM U 1abOpaTOPHLIM 000pyZ0BaHUEM;

yMeHWe BBIJBUTATb THUIIOTE3bl, IIPOBEPATH WX SKCIIEPUMEHTaTbHBIMU
cpeacTBamu, (OpMYJ/HMPYs 1ieflb HCC/IeOBAHUS, aHAIM3HUPOBATh II0/TyYeHHbIe
pe3yJibTaThl U [leflaTb BHIBO/IbI;

yMeHHe y4yaCTBOBaTb B yueOHO-MCC/ie[JoOBaTe/IbCKOM paborte 10 OGuomoruw,
5KOJIOTUM U MeJULIMHe, TPOBOIMMOM Ha 0a3e LIKOJIbHBIX HAay4HBIX OOIIeCTB, U
nmyOMMUHO — TIpeACTaB/IAThL — MOMy4YeHHble  pe3y/bTaThl Ha  YUeHUUECKUX

KOH(epeHIUsX;
yMeHHe OlleHWBaTh 3THYeCKHWe acreKThl COBPEMEHHBIX WCC/IeZlOBaHUM B
obmactu  Guosorni W MeAMIMHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

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



YMEeHHE OCYIeCTB/ISATL OCO3HAHHBLIM BLIOOp Oymyimiei mnpodeccroHaIbHOM
JesiTeJIbHOCTU B 00siacTu G1o/iorvy, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeJIbCKOTO XO035MCTBa, MUILLEBOM MPOMBIILIIEHHOCTH, YTayOisTh Mo3HaBaTe/IbHbIN
WHTepec, HarlpaB/ieHHbIN Ha OCO3HAHHBINA BBIOODP COOTBETCTBYHOIIEH mpodeccuu u
npofio/bkeHre  Ouosiorhueckoro  0bpa3oBaHUSI B OpraHM3alUsaX CpeAaHero
nipoheCcCHOHAIBLHOTO U BhICIIIero 06pa3oBaHUsl.

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

chOpMHUPOBAaHHOCTb 3HAaHWN O MecTe W PO OHOJMIOTHHM B CHCTEME
eCTeCTBEHHBbIX HayK, B (HOpPMUPOBaHWHM COBPEMEHHOM eCTeCTBeHHO-HayUHOU
KapTWHBI MWpa, B ITI03HAHWM 3aKOHOB TIPUPOJbI UM PEIIeHUU IKOTOTHMUeCKUX
npobsieM uejioBeUeCTBA, a TakKe B PpelleHWd BOMPOCOB PALIMOHATBHOTO
TIPUPO/IOTIOb30BaHusl, U B ()OPMUPOBAHUU LIEHHOCTHOT'O OTHOILIEHUs K TIPUPO/E,
o0I11eCTBY, Ue/IOBEKY, O BK/aZle POCCUMCKUX M 3apyOe>KHBIX yUEHBIX-OMOIOTOB B
pa3BUTHe OHO/IOTHY;

yMeHue B/aJileThb CHUCTeMOW OHOJOrMuecKuX 3HAHWM, KOTOpas BK/IOUaeT
oripefieJieHUsT W TIOHMMaHHEe CYIITHOCTH OCHOBOIIOJ/IAraloInX OHOIOTHUeCKUX
TEPMUHOB W TIOHATUM (BUJ, 3KocucTema, Ouocdepa), OGuonoruueckve TeopuHU
(3BommoLoHHasi Teopusi U. [lapBUHa, CUHTeTUUECKas TeOPHs IBOJIIOLIMK), YUeHHs
(A. H. CeBepuoBa — 0 nyTsX M Hanpas/eHUsaXx 3Bomonuu, B.W. BepHazckoro — o
6uocdepe), 3akoHbI (reHeTUUeCKOTO paBHOBecusi k. Xapau u B. Baiinb6epra,
3apogpimieBoro cxoiactBea K. M. bspa), mpaBuna (Munumyma HO. JIuGuxa,
5KO/JIOTUUeCKOW MUpaMUJbl SHepruv), rumnoTesbl (rumnore3a «mupa PHK» VY.
I'unbepra);

yMeHue  B/ajleTb ~ OCHOBHbIMM  METOJAMM  HAy4yHOrO  [1O3HaHWUS,
WCTI0JTb3yeMbIMU B OMOIOTHYEeCKUX HUCC/IeJOBaHUSIX KUBBIX 00BEKTOB U SKOCHUCTEM
(omucaHue, u3MepeHue, Hab/ito/leHHe, SKCIIEPUMEHT), CIIocobaMu BBISIBIEHUS U
OLIeHKHU aHTPOIIOTeHHbIX U3MeHeHU B MPUPO/Ie;

yMeHUe BBIJENATh CYIeCTBeHHble TIPU3HAKW: BUJOB, OMOTeOI|eHO30B,
KocucTeM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABWKYIIEr0 YW pa3pbIBarOIIero
€CTeCTBEHHOI' 0 otbopa, aJyIoNaTpUUeCcKoro u CUMIATPUYeCcKOoro
BUI000pa30BaHus, BJUSHUS JBYDKYIIUX CHJ 3BOTIOLIMK Ha reHO(MOH/ | MOMy/ISILINY,
TIPUCITOCOO/IEHHOCTH OPTraHW3MOB K cpejie 00MTaHUs, uepe/JoBaHUs HarpaB/eHUM
3BOJIIOLIMM, KDYTOBOPOTA BEIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

yMeHUe yCTaHaB/IMBaThb B3aMMOCBS3M MeEX[y TMpoliecCaMyd 3BOJIFOLIUY,
JABWKYLIMMM CHAJIaMM aHTPOIOreHe3a, KOMIIOHEHTaMHM pa3/MUHbIX 3KOCUCTEM U
TIPUCITOCOOIEHUSIMU K HUM OPTaHU3MOB;

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



KOMITIOHEHTOB ~ 3KOCHCTeM, B3aWMOCBsi3eli  OpraHM3MOB B  COOOIIecTBax,
AHTPOTIOT€HHBIX U3MEHEeHHUI B 9KOCUCTEeMaX CBOe MeCTHOCTH;

yMeHHe WCIO/b30BaTh COOTBETCTBYIOI[ME apryMeHThbl, OHOJIOrHUeCKYHO
TEePMUHOJIOTUIO U CUMBOJIMKY [JIsl JOKa3aTelbCTBA PO/ICTBA OPraHU3MOB Pa3HBIX
CUCTeMaTHUeCKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPe/ibl OOUTaHUsI, eUHCTBA
YyeslOBeUeCKMX pac, HeoOXOAWMOCTH COXpaHeHWs MHoOroo0pasvsi BUAOB |
9KOCHCTEM KaK yCJIOBHSI COCYIIIeCTBOBAHUS TIPUPO/bI M UeJIOBeUeCTBa;

yMeHUe peliath OMosornyeckuie 3a/jauu, BbISIB/IATh TIPUUMHHO-C/Ie/[CTBEHHbIe
CBSI3U MEX]y UCC/Ie[yeMbIMU OHMOIOrMYeCKUMHU TPOLieCCaMy U SIBJIEHUSIMU, J1e/1aTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHUHM TIOJTYYeHHBIX Pe3yJIbTaToB;

yMeHUe BBITIO/IHATL JlabopaTOpHble U TMpakThyeckue paboThl, COO/0/aTh
TipaBuW/Ia rpu pabore ¢ yueOHbIM U 1ab0paTOPHLIM 060pYI0BaHUEM;

yMeHWe BBIJBUTaTh THIOTe3bl, TPOBEPSATh WX SKCIePUMEHTaTbHBIMU
cpeacTBaMy, (OPMYIUpPYysS Lelb WCCAe0BaHUs], aHATU3UPOBATh TIOyUeHHbIe
pe3y/IbTaThl U /leflaTh BLIBOABI;

yMeHUe yuaCTBOBaTh B yueOHO-HCC/Ie[JOBaTebLCKOM paboTe mo OGuosoruy,
5KOJIOTUM U MeJIMIFHe, MPOBOJUMON Ha 0a3e IIKOJBbHBIX HayuHbIX OOIIECTB, U
nyO/MYHO ~ TIPe/ICTAaB/SATH ~ TOJy4YeHHble  pe3y/abTaThl HAa  yYYEHUUYeCKUX
KOH(pepeHLUsX;

yMeHUe OLIeHHWBaTh TUIOTe3bl U TEOPUM O MPOUCXOXK/IeHUU >KM3HH, YesloBeKa
U 4esioBeUYeCKUX pac, O MPUUMHAX, TIOCTeACTBUSIX W CIOCO0ax IMpeAoTBpalleHus
r7100a/TIbHBIX U3MeHeHul B 6rocdepe;

yMeHUe OCYLIeCTB/ISTb OCO3HaHHBIM BbIOOp Oyayieil mpodeccruoHanbHOU
JesiTeTbHOCTU B 00/1aCcTh OMOJIOTUH, SKOJIOTHH, TIPUPO/IOTI0/Ib30BaHUSs, MeAULIVHEI,
OMOTEXHOJIOTHUY, TICUXOJIOTHH, BeTePUHApUH, CeIbCKOTO XO35HCTBa, MUILEBON
TIPOMBILIUIEHHOCTH, YI/yO/IATE TIO3HABaTe/lbHbI WHTEpeC, HarpaBeHHbId Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYMHOIIeWM  mpodeccud U MPOJAODKEHUE
buosioruueckoro o6pa3oBaHUs B OpraHU3alMsX CpefHero rnpogecCcHoHaIbHOTO U
BbICIIIero 0Opa3oBaHMs.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udppoBbie)
Ne n/m KoutposbHbie | TIpakTuuecku
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 Xumuueckass OpraHusarus KieTku 10 1
5 CrpoeHue U QYHKLUU K/I€TKH 8 2
6 OOMeH BeIL|eCTB U NpeBpallieHre SHeprun B 9 1
KJ/IeTKe
. HacneznctBenHas nHdopmalys 1 9 0.5
peanu3aijyisi €€ B KJeTKe '
JKU3HEeHHBIM 1K/ KJIeTKU 6 1
CrpoeHue U QyHKL[MM OPraHW3MOB 17 1.5
10 Pa3mHOXeHMe U pa3sBUTHe OPraHU3MOB 8 1.5
1 ['eHeTyKa — HayKa O HacC/1eJCTBEHHOCTU U 5 0.5
V3MEeHUMBOCTHA OPraHu3MOB
12 3aKOHOMEPHOCTH HacJ/1eICTBEHHOCTH 10 1
13 3aKOHOMEpHOCTH U3MEeHUMBOCTH 6 1
14 I'eneTuKa yesoBeka 3 0.5
15 CesiekLiist 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 (udposBbie)
Ne m/m NMporpamMMsbI Bcero KontposbHbre | IpaKTHieckH oOpa3oBarTe/IbHbIE
paboThI e paboTbI pecypen:
1 3apoyKJeHre U pasBUTHE BOIFOLIMOHHBIX 4
Tipe/iCTaB/IeHU B OMOIOTHH
2 MUKpO3BOMIOLUA U eé pe3yJIbTaThbl 14 2
3 Makpo3BosroLMs U eé pe3y/ibTaTbl 6
4 l;e[)h?:ecxomeHHe Yl pa3BUTHe KU3HU Ha 15 15
5 [IpoucxoxxzeHue yes0BeKa — aHTPOIIOTeHe3 10 1
JKOJIOTHS — HayKa O B3aMMOOTHOLLIEHUSIX
6 OpraHu3MOB U Ha/IOPraHU3MeHHBIX CUCTEeM 3 0.5
C OKpY’Karolllel cpefion
OpraHusMebl 1 cpefia 06HUTaHUS 1.5
8 OKOJIOTHsI BUZIOB U TTOMYJISILIUIA 0.5
9 ?;{:TJL(]J;;H co00111eCTB. DKO/IOTHYECKHEe 1 0.5
10 Bbuocdepa — rinobanbHas 3KocHCTEMA 6
11 UesioBeK U OKpYy’Karolas cpeja 6
12 IToBTOpEHME 3
13 Pe3sepBHOe Bpems 5)
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ko/muecTB0o 4acoB Jata
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 0011iecTBa
https://www.youtube.com/watch?
’ JKuBBIE 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 Teopus
MeTo/ibl MOJIEKY/IIPHOM U
KJIETOUHOM OMOIOTUH. https://www.youtube.com/watch?
[TpakTuyeckas pabora v=GzTO2vLzyLA
«/3yueHne MeTO/I0B list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bgb
5 K/IeTOYHOM Oromorun 1 0.5 jUJ index=4 pp=iAQB
(xpomaTorpadus,
seKTpodopes,
nviddepenianbHOe
LeHTpu@yruposanue, I1LP)»
6 XMUMUYEeCKHi1 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 C ' list=PL.qU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
TTOMOII[bI0 KaUeCTBEHHBIX julJ
peaxLuii» index=7 pp=iAQB
https://www.youtube.com/watch?
9 CaoticTBa, K1accuukaiys u v=IKstGzYECKQ
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=PL.qU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
juJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?
1 Opranuueckue BellecTsa 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
OpraHU3MOB»

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

13

Crtpoenue u hyHkuyu ATOD.

Hpyrue
HyK/eosuaTpudocdatel (HTD)

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

14

CekBennposaHue [IHK.
MeTo1bl TeHOMMKH,
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

Tunsl KieTox.
[TIpokapuroTHhueckas KaeTka

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

17

CtpoeHune 3yKapuoTHYeCKOH
k1eTkd. [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/1eTKd. [TpakTrueckast paboTa
«/3yueHuve [1BUKeHUS
LIATOIIa3Mbl B PACTUTEJIbHBIX
KJIeTKax»

0.5




20

[To/yaBTOHOMHBIE OPTaHOU/[bI
KJIETKH: MUTOXOH/IPUH,
ractuel. JlabopaTopHast
pabota «Vccnemopanue
T/1a3MOJIM3a U [IeT/1a3MOoJIH3a B
PaCTUTE/ILHBIX K/IeTKaX»

0.5

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

21

HememOpaHHbIe OpraHOW/IbI
KJ/IeTKH

22

CtpoeHue 1 QyHKLMHU s7pa

23

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

0.5

24

Accnmunsaims u
JTUCCUMUJIALIUSL — [TBE
CTOPOHBI MeTabom3Ma. THIIbI
oOMeHa BeIlecTB.
JlabopatopHasi paboTa
«/I3yueHue KaTamUuTHUECKOU
aKTUBHOCTH (hepMeHTOB (Ha
TIpUMepe aMu/Ia3bl UK
KaTasiasbl)»

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

25

depMeHTAaTUBHBIN XapaKTep
peakiyii KJIeTOUYHOr0
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
(doToCcuHTE3a 1 XeMOCHHTE3a»
AHa3pobHBIe OPraHU3MBI.
Buzbl 6poxkeHusl.
30 JlabopatopHasi paboTa
«CpaBHeHMe TIPoLeCCOB
OpOYKEeHUs U IbIXaHHsI»
Aspo6HBIe OPraHU3MbI. JTarTbI
31 https://resh.edu.ru/subject/lesson/3917/
JHEPreTUYecKoro oomMeHa
OHeprusi MeMOpaHHOTO
19 rpajueHTa rpoToHoB. CUHTe3
AT®: paboTta MPOTOHHOIA
AT®-cunTa3sbl
33 Peakiiy MaTpruHOTO CUHTE3a
34 TpaHCKpHMLKst — MaTpPUYHbIiA https://resh.edu.ru/subject/lesson/5352/
cuHTte3s PHK
35 TpaHcsisLps 1 e€ sTarbl https://resh.edu.ru/subject/lesson/3917/
36 KogvpoBaHue 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,
pacTeHuM
41 HanoTtexHonoruu B 6uosioruu
1 MeIULIHe
42 JKV3HeHHBI LMK KJIeTKU https://resh.edu.ru/subject/lesson/3927/
43 Matpuunbiii cunTe3 JHK
Xpomocomsl. JlTabopaTopHast https://www.youtube.com/watch?v=-
44 pabota «/3yueHue XpoMoCOM 0.5 kTF5eSIdJA
Ha roTOBBIX list=PLqU6VDvVRpuoiTLeXclBiRZ2J0h2
MUKpOTperiapaTax» BgbjUJ index=13 pp=iAQB
45 Henenue KeTKM — MUTO3 https://resh.edu.ru/subject/lesson/3927/
Turel kneTok. KaprokvHes u
uToKMHe3. JlabopaTtopHas
46 pabota «HabsrojeHre MuTO3a 0.5
B K/IeTKax KOHUMKA KOpelLlKa
JIyKa (Ha rOTOBBIX
MUKpOIIperaparax)»
https://www.youtube.com/watch?
47 Perysisinys >KU3HEHHOTO 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 pacTeHuM. 0.5

JlaboparopHasi pabota




«/3yueHne TKaHell pacTeHUI»

TKaHM >KMUBOTHBIX M UeI0BeKa.

50 JIabopaTtopHasi 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 OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6769/
54 [TuraHve opraHv3moB 1
INMuTaHe TTO3BOHOUHBIX
55 JKUBOTHBIX. [IulljeBapuTepHas 1
CUCTEeMa YejIoBeKa
56 [pIxaHue opraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 pIxaHye 1M03BOHOYHBIX 1
JKUBOTHBIX 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 cucreMa
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 yesioBeka 1
63 Pa3pakuMoCTb U perysisius y 1




OpraHu3MOB

64

['ymopanbHas perynsuys u
SH/IOKPUHHAs CUCcTeMa
JKUBOTHBIX U YesIOBeKa

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

'ameTorene3. O6pa3oBaHue U
pa3BUTHE MOJIOBBIX KJ/IETOK.
JTabopaTopHas paboTa
«/3yueHrie CTpOEHUsI TIOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIpernaparax»

0.5

69

WHavBYAyanbHOe 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 )KUBOTHBIX.
JlaboparopHasi pabota
«BbIsiB/IeHre TIPU3HAKOB
CXO/ICTBA 3apO/IbIIIeit
MO3BOHOUHbBIX )KUBOTHBIX»

0.5

72

Pa3mHOXeHMe U pa3BUTHe
pacrenuii. JlaboparopHast
pabota «CTpoeHHe OpraHoB
Pa3MHO’KeHUS1 BbICILIMX
pacTeHUI»

0.5

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




73

Ncropus cTraHoB/IeHUs U
PasBUTUS TeHeTUKU KaK HayK1

74

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

0.5

75

3aKOHOMEePHOCTH
Hac/eZl0BaHus TIPU3HAKOB.
MoHorubpugHoe
ckpelBaHue. [IpakTrueckas
pabora "V3yueHue
pe3yJ/IbTaTOB MOHOIMOPHAHOTO
CKpellMBaHus y 1p030(Usl"

0.5

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

76

LluTonornyeckrie 0OCHOBbI
MOHOTHUOPHUIHOTO
CKpelL1BaHuUs

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

77

Amnanmusupyolee
ckpewuBaHue. HeronHoe
JIOMUHUpOBaHUe

78

JurubpuHoe CKpelvBaHue.
[TpakTrueckast paboTa
«/3yueHue pe3y/bTaTOB
OUTHOPUIHOTO CKPEIIVBaHUS Yy
ZpO30(UTbI»

0.5

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

79

LuTonoruyeckrie 0OCHOBBI
JTUTHOPUIHOTO CKPEIIUBaHUs

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

80

CLerieHHOe Hac/leJ0BaHUe

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




MPU3HAKOB

81

XpOMOCOMHas Teopus
HaCJ/1e[CTBeHHOCTU

82

I'eneTtuka mona

83

I'eHOTHI KakK 1ie10CTHAs
cucreMa

84

['eHeTHUeCKUI KOHTPOJIb

pa3BUTHS PACTEHUH, )KUBOTHBIX

1 yeJ/ioBeKa

85

N3MeHurBOCTDb MIPU3HAKOB.
Buibl ©I3MeHUHMBOCTH

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

86

MoudukaiioHHast
HU3MEeHUMBOCTh

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

87

BapuatoHHbli psp v
BapHalMOHHAas KpUBasl.
JIabopaTopHas pabora
«MccnepnoBanue
3aKOHOMEepHOCTel
MOUPUKALIMOHHON
U3MeHurBOCTH. [TocTpoeHue
BapHaLMOHHOIO psiZia U
BapUaLMOHHOW KPHUBO»

0.5

88

I'eHoTHIIMUECKas
U3MEHUYNBOCTb.
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/




«MyTauuu y apo3odubl (Ha
TOTOBBLIX MUKpOTIperapaTax)»

90

3aKOHOMEePHOCTH
MYTaLMOHHOTIO TpoLecca.
OnureHeTHKa U SMUreHOMUKA

91

['eHeTrKa yesioBeKa.
[TpakTryeckast pabora
«CocTaBieHre U aHa/In3
PO/IOCTIOBHOM»

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
3a00/1eBaHUI Uyei0BeKa

94

OCHOBHbBIE TIOHSITHSI CeTeKLINH.
JlaboparopHast pabota
«/3yueHune copToB
Ky/IbTYPHBIX PAaCTeHUM U TIOPOJ
JOMAIITHUX KUBOTHBIX»

0.5

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

95

MeTo/b1 ceneKLMOHHOM
paboTel. JTabopaTopHasi pabora
«/3yueHune MeTOIOB CeeKLIUU
pacTeHU»

0.5

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

96

MocTixeHUsT CeeKIun
pacTeHUl U )KUBOTHBIX.
[TpakTryeckasi pabora

«IIpvBUBKa pacTeHU»

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




97

CoxpaHeHue, u3ydyeHve u
WCII0/Ib30BaHKe FreHeTUYeCKUxX
pecypcoB

98

BroTexHosOrHs KaK HayKa U
0TpacJib TIPOU3BO/ICTBA.
[TpakTHueckast pabota
«/3yuenue 06beKTOB
OMOTeXHOIOTUI»

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

Pe3epBHbIii ypok. [ToBTOpeHuUe,
00600111eHMe, crCTeMaTH3alUs
3HaHW VToroBas pabora 3a

KypC

OBHIEE KOJINMYECTBO YACOB
[10 ITPOI'PAMME

102

13.5




11 K/TACC

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
No Aara nudpoBbie
o/ Tema ypoka Beero KontposbHble | IIpakTHyeckue | H3YyUe€HH o6pazoBaTe/bHbIe
paboThI paboThI A pecypesI
1 OBo/moLMoHHas Teopus Y. [lapBrHa 1
) JBrKyllye CUibl 3BOJIIOLMY BUZI0B 110 Y. 1
Hapsuny
3 bopwba 3a cylecTBoBaHMe, eCTeCTBEHHBIH 1
Y UCKYCCTBEHHBIN 0TOOD
4 dopmHUpoBaHUE CUHTETUYECKOW TEOPUU 1
3BOJTIOL{U
c OTanbl 5BOJIIOLIMOHHOIO TpoLiecca: 1
MUKPO3BO/IIOLIMSI U MAKPO3BOJIFOLIMS
6 [TonynsAuys — s/1eMeHTapHasi eJuHULA 1
3BOJIIOLIUU
3aKOH reHeTUYeCKOro paBHoBecus [Ix.
. Xapau, B. BaiinOepra. JlabopatopHasi 1 0.5
paboTta «BbisiBieHre N3MEeHUHNBOCTH y '
ocobeii OIHOTO BUZA»
8 OnemeHTapHble (DAKTOPBI IBOJIIOLIUN 1
9 O¢dekT ocHoBaresns. peKT 1
OyTBIJIOUHOTO TOPJIBIIIKA
10 Murpaumu. V30/18LUu MOy ISILAN: 1
reorpaduueckasi, Ouosorunyeckas
11 EcrecTBeHHBII 0TOOpP — HaNPaB/ISIOIINN 1




(hakTop 3BOJIIOLIUU

12

[TosoBoit 0TOOP

13

[Tpucriocob1eHHOCTb OPraHU3MOB Kak
pe3yJ/ibTaT MUKPO3BOJTIOLIVH.
JlaboparopHasi pabota «/3yuenue
apomMoph030B U UM0ajanTaluii y
PaCTeHUH U )KUBOTHBIX»

0.5

14

[Tpumepsl nprcoco6ieHnH Y OpraHu3MOB:

Mopdonoruueckue, hprU3noNI0rUuecKye,
OroXrMHUeCcKue, TIOBe/IeHUeCKHe.
JlabopaTtopHasi pabota «IIpucnocobieHus
OpraHM3MOB U UX OTHOCHTe/TbHasI
11e71ec000pa3HOCTh»

0.5

15

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

0.5

16

Crpykrypa Buja. Bumoobpa3zoBaHue Kak
pe3ynbTaT MUKPO3BOJTFOLIMU

17

CBs13b MHKPO3BOJIFOLHMHU U SITNAE€MHOJIOTUN

18

MaKPOBBO]'IIOLU/IH. ITaneoHTONOrNYECKHE
MeTO/Jbl N3yUeHUs 3BOTFOLIUN

19

buoreorpadurueckue MeToibl U3yueHust
3BOJIIOLIUN

20

OMOpHoIoTHYecKre v CpaBHUTETBHO-
MOP(OJIOTHUECKHE METO/[bI U3y UEHNSsT
5BOJTIOLIN

21

MonekynsipHO-TeHeTUueCcKue,
OHOXMMHUeCKHe U MaTeMaTUUYeCcKue




MeTO/[bI N3yUeHMs 3BOJIFOINN

22 OO611111e 3aKOHOMEPHOCTH 3BOJTHIOLIUA

73 ApanTtuBHas paguanys. HepaBHOMepHOCTh
TEMIIOB 3BOJIFOL[UN

24 HayuHble runoress! NpOUCXOXKeHUs
JKU3HU Ha 3eMJie

75 [loHayuHBble MpezCTaB/IeHuUs O 3apOXKeHUU
JKU3HU

26 OCHOBHBIe 3Tarbl HeOpraHUUeCcKon
9BOJIOLIAU

27 I'unoTessl 3aporKeHUs XKU3HU
Nctopus 3emnu U MeTozbl €€ U3yyeHusl.

78 JlaboparopHas pabota «/3yuenue u 0.5
OIMCaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX )
OpraHu3MOB»

79 HauanbHble 3Tarbl opraHiyeckoi
3BOJIIOLIUY

30 OBOJIIOLIYS 3YKapyuoT
OcHOBHBIe 3Tarbl 3BO/IOLUU

31 pactutenbHOro mupa. I[Ipaktueckas 0.5
pabota «l3yueHre ocobeHHOCTeM '
CTPOEeHUs paCTeHU pa3HbIX OTJEI0B»

3 OcHOBHBIEe 3Tarbl 3BOIIOLMU )KUBOTHOTO
Mupa
OBOJIOLYSA KUBOTHBIX. [IpakTHueckas

33 pabora «/3yueHne ocobeHHOCTEH 0.5

CTPO€HHA TTO03BOHOUYHLIX KUBOTHBIX»




Pa3ButHe r3HU Ha 3emiie 1o 3paM U

34
repyuojiam

35 MaccoBble BBIMUPAHUSI — 3KOJIOTMUecKue
KPU3KCHI TPOILJIOrO

36 CoBpeMeHHbIM K0/I0rMUeCcKuii KpU3uc, ero
0COOEHHOCTH

37 CoBpeMeHHast CCTeMa OPraHUueCcKoro
TMPOLLJIOTO

38 OCHOBHBIE CUCTeMaTUYeCKHe TPYTIIIbI
OpraHu3MOB
AHTpOMoJIOTHUsSI — HayKa O uesloBeKe.

39 PasBuTHe TIpeicTaBIeHUH O
MPOMCXOXXIEHUU YesloBeKa
MecTo uesi0BEKa B CUCTEME
opraHuuyeckoro mupa. JlaboparopHas

40 paboTa «l3yueHre ocobeHHOCTe 0.5
CTPOEHMSI CKejleTa UesioBeKa, CBSI3aHHbIX C
MIPSIMOXOXKZeHUEeM»

41 JBrKyllie CUIbl aHTPOIIOreHe3a

42 CooTHoI1IeHre OMO0IOTMUYeCKUX U
ColLManbHBIX (PAKTOPOB B AHTPOIIOTeHe3e

43 OCHOBHBIE CTaZjUM aHTPOIIOTeHe3a

44 IlaneoreHeTrka 1 najeoreHOMHKa

45 OBOJIOLIMS COBPEMEHHOTI'0 UesloBeKa
UenoBeueckue packl. [IpakTnueckas

46 pabora «/3yueHue 3KO/IOTHUeCKUX 0.5

aZlanTalvii ueioBeKa»




MeXXauCIUIIMHApHbIE MeTO/IbI

47 1
aHTPOTOJIOTUH

48 3aposKJeHre U pa3BUTHE SKOJIOTUU 1
Mertozpb! 3Kosioruu. JlabopaTopHasi paboTa

49 «/3yueHrie MeTOZI0B 3K0JIOTMUECKUX 1 0.5
HCCJIe/IOBaHUI»

50 3HaueHUe SKOJIOTMUeCKUX 3HAaHUH 1St 1
yesioBeKa

51 OKonoruueckre hakTopbl 1
AbuoTtnueckue (akropsl. CBeT Kak

£ 3KoJIoruuecKuit gaxkrop. JlaboparopHasi 1 0.5
paboTta «BbIsiB/IeHHEe TIPUCITOCOOTIeHHI )
OpPraHM3MOB K BJIMSIHHIO CBETa»
Abuotnueckue dakTopsl. Temmeparypa
KaK 3Ko/ioru4yeckuii pakTop.

53 JIabopaTopHasi paboTa «BbIsiB/ieHHe 1 0.5
niprcroco6ieHni OpraHu3MOoB K BUSIHUIO
TemriepaTyphbI»
AbuoTtnueckue (hakTopbl. BMaXHOCTB Kak

c4 3KoJIoruueckuit gakrop. JlaboparopHasi 1 0.5
paboTa «AHaTOMUYecKre 0COOeHHOCTU '
pacTeHUM U3 pa3HbIX MeCT 0OUTaHUS»

55 Cpe/ibl 00MTaHKSI OPraHU3MOB 1

56 buonornueckre puTMbl 1

57 JKusHeHHbIe (OpMbl OpPraHM3MOB 1

58 buoTtrueckue pakTopbl 1

59 3HaueHUe OMOTUUYECKUX B3aUMO/IeHCTBUI 1




JUIsL CYII|eCTBOBAHMsI OPraHKW3MOB B Cpejie
o0OuUTaHUA

OKO/IOrnyecKre XapakTepUCTHUKU

60
TIONYJIALIUA
OcHOBHBIe 0Ka3aTesy MOIMyJIALN:

61 YUC/IEHHOCTB, IIJIOTHOCTh, BO3pacTHas U
T10JI0Basi CTPYKTypa
OcHOBHBIe M0Ka3aTesy NOIyJISALAN:

62 POXK/1aeMOCTb, TIPUPOCT, TeMII POCTa,
CMEepPTHOCTb, MUTPaLiUH

63 JKoJioruyeckasi CTpyKTypa IOy /Iy

64 JnHaMuKa Monysiliui U e€ peryJisius

6 KpuBble pocTa yMC/IEHHOCTH TOMYJISLIU.

> KpuBble BbDKUBaHUS

OKoslornueckast HuIlla BUza.

66 JIabopaTtopHasi pabota «ITprcnocobieHus 0.5
CeMsIH paCTeHUH K pacCesIeHUIo»

67 Bup kak crucreMa nomysisiumn

68 3aKOHOMEpPHOCTH TOBeJIeHUsI U MUTPaLUi
JKMBOTHBIX

69 Coo0111eCTBO OPraHM3MOB — OHOLIEHO3

70 JKocrcTeMa KakK OTKpbITasi CUCTeMa

71 KpyroBopor BelecTB 1 [TOTOK 3HEPruu B
JKOCHCTeMe

72 OcHOBHBIe ITOKa3aTe I 3KOCUCTEMBI

73 OKOJI0ThYecKye NMupaMu/ibl

74 Vi3MeHeHuUs1 COOOITIECTB — CYKLECCUU




[TpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI

75 03ep U peK. DKOCHUCTeMbI MOPel ¥ OKEaHOB

76 [TpupoiHbIe 3KOCHUCTEMbI. IKOCHUCTEMbI
TYH/IP, JIECOB, CTeMe, MyCTbIHb

77 AHTpONOreHHbIe 3KOCUCTEMBI

78 Ypb6oskocuctemsl. [TpakTrueckasi paboTa 05
«/3yuenue 1 orvcanyie ypo0o3KOCHCTEMBI» )
3aKOHOMEpPHOCTU (POPMUPOBaHUS

79 OCHOBHBIX B3aUMO/IeMCTBUI OPraHU3MOB B
9KOCUCTEMax
MexaHW3Mbl BO3ZIeUCTBUS 3arpsisHeHUH

80 Pa3HbIX TUIOB Ha CybopraHu3MeHHOM,
OpraHM3MeHHOM, MOMYJISLMOHHOM U
9KOCUCTEMHOM YPOBHSIX

81 buocdepa — obiieriaHeTapHasi 060104Ka
3emmm

82 Yuenwue B. 1. BepHajckoro o 6uocdepe

83 3aKOHOMEpPHOCTH CyI11leCTBOBaHUSI
brocgepsr

84 Kpyrosoportsl BeljecTs u
OroreoXMMHUUECKHe LIUKJ/TbI

85 3oHanbHOCTH 6uoctepbl. OCHOBHBIE
OMOMBI CyIIIH

86 YcrotunBocTh 6uochepsl

87 OKoIoruuecKrie KpU3uchl U UX TMPUUKHBI.
Bo3peiicTBue uenoBeka Ha buochepy

88 AHTpomoreHHOe BO3/leHCTBHE Ha




pacTUTe/IbHbIN U YKUBOTHBIN MUP

89 OxpaHa rpupojpl
OCHOBHbIE TIPUHIIUATIBI YCTOHUHUBOTO

90 Pa3BUTHS YeJIOBEUECTBA U TTPUPO/IbI
ParrioHa/ibHOe TIPUPOAOTIOIb30BaHUE U

91 coxpaHeHHe OHUOJ/IOTHYECKOT0
pa3HooOpa3us 3eMu

92 O6o011ieHe 110 TeMe « MHUKPO3BOJIIOLUS U
eé pe3y/bTaThbl»

93 O60011ieHe 10 TeMe «MaKpO3BOIIOLHS U
eé pe3yJ/bTaThb»

94 O600111eHMe o TeMe «[TpoucxokaeHue u
Pa3BUTHE >KMU3HU Ha 3eMjie»

95 O60611eHwMe 10 TeMe «[IpOHCXOXKeHNe
ye/ioBeKa — aHTPOTIOTeHe3»

96 O600611eHMe Mo TeMe «DKOJIOTHS — HayKa 0
B3aMMOOTHOIIIEHUSIX OPTaHU3MOB»

97 O600611ieHue 10 TeMe «OpraHu3Mbl U cpejia
obutaHus»

08 O6o011ieHME TI0 TeMe «DKOJIOTHsI BUZIOB U
TIOTTYJISILIIA»

99 O6061eHue o Teme «buocdepa —
ryiobaibHast 3KOCUCTEMa»

100 Pemienue 3apanuii 13 KMMos EI'D

101 Pemenne 3amanuii u3 KMMos EI'D

102 Petuenue 3amannii us KUMos EI'D




102

7,5




YYEBHO-METOQJUYECKOE OBECIIEYEHUWE OBPA30BATEJIBHOI'O

ITPOLECCA OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YHEHUKA

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

«10L MHEMO3MHA»

TepemoB A.B., IlerpocoBa P.A. buosnorus. buosiornyeckue cucremMsl U riporeccsl.10

Kiacc. M.- MHemo3uHa 2022

METOANYECKHUE MATEPUAJIBI VIl YUUTEJIA

« MULTIMEDIA - noagepskka Kypca «O011ijasi 61omorusi»;

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

Cnucok 1uTepaTypsbl AJISl YYUTeJIs:

1 baryeB A.C., I'ynienkoBa M.A., EneneBckuii A.I". buosorus. bonbiou
CMPaBOYHUK JI/151 IIKOJIbHUKOB M MOCTYTaroLKX B By3bl. — M.: JIpoda, 2011

2 bonrosa U. B. CoopHuK 3azau 1o O611ieli 6Mo/10ryuu AJ1sl OCTYTAOIUX B BY3bl. —
M.: «OnuKC 21Bek» «Mup u o6pa3oBanue», 20123 Ko3znosa T.A., Kyumenko B.C.
buonorus B Tabnuiiax 6-11 knaccel. CripaBouHoe rocobue. — M.: [Ipoda, 2010
Jlono/siHUTe/IbHAsA /IMTepaTypa /i yUuTe Is:

1 Anacracoga JI.IT. O6miast 6uonorus. 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.: [Ipocselienue, 2012

4 Ko3znoa T.A. Kosocos C.H. [Iugaktruueckre KapTOUKK-3aZiaHUs 10 o0111eid
6uonoruu. — M.: M3parensckuii [lom «I"eHmpxkep», 2012 — 96c.
- JTaboparopuss TEHETUKA; * JTaboparopuss DKOCUCTEMBI;

HNutepHeT-pecypchbl: CanThbl B IHTepHeT:

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

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

« www.edios.ru — DU10C — LIeHTP AMCTAHIJMOHHOI'O 00pa30BaHMUS;

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

IINPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA

NHTEPHET

Appeca caiitoB B MHTEPHETE
www.bio.lseptember.ru - razera «brosnorus» - punokeHue K «1 ceHTIOps»
www.bio.nature.ru - HayuHble HOBOCTU OMOJIOTHUH
www.edios.ru - DU0C - eHTp AUCTAaHI[MOHHOTO oOpa3oBaHust www.km.ru/education -
YuyebGHble MaTepHasIbl M CJIOBApH Ha caite «Kupusmn u Medoguii» http://school-
collection.edu.ru Eaunast kosiekius iiudpoBbIx 0Opa3oBaTebHBIX PeCypCOB.
http://window.edu.ru/ EariHoe okHO AioCTyTa K 00pa3oBaTe/lbHBIM pecypcaM



http://www.priroda.ru — I[Ipuvpozia: HallMOHAJIbHBIM MTOPTal.
http://obi.img.ras.ru — ba3a 3HaHuii 1o 6Mo/IOTHY YesioBeKa. YueOHUK 10
MOJIEKY/ISIPHOM 010/I0THY YesioBeKa, O0MOXUMIUY, (GPU3H0JIOTHH, TEHHOU U
OeKOBOM MHKeHeprH. http://www.zoomax.ru — 300/710THsI: UesIoBeK U
JloMalliHue >XUBOTHbIe. http://www.fipi.ru — ®efepanbHbIii UHCTUTYT
reJjlaroruueckux u3MepeHui
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