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PABOYAS ITPOT'PAMMA yuyeOHOro npeamera
«buosorus»
(yriiy0JieHHbIl YPOBEHb)
st ooyuatomuxcs 10-11 kmaccos

MOSICHUTEJIbHAS 3AIINCKA

[Iporpamma mo ydeObHoMmy mnpenmery "buomorus" (mamee - Ouojorus) Ha
YpPOBHE cpeqHero odiiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanum»,
dI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUN (PeepaabHOi pabouei mporpaMMbl BOCTIMTAHHMSI.

VYuebnsiii npeamer «buonorus» yrayonénnoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EcTecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxeHusMm OPI'OC COO npodunbHbie
y4eOHbIe TPEeIMEThl, U3ydyaeMble Ha yTrayOJIEHHOM YpPOBHE, SIBISIIOTCA CIOCOOOM
muddepennnan  00yueHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus U
MPU3BAHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, CpeHUM TTPOeCCUOHANILHBIM U BBICHIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 OSTUX YYEOHBIX TMPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE OOpa30BaTENIbHBIX, BOCIUTATENIbHBIX U Pa3BUBAIOLINX
3a/lay, CBSI3aHHBIX C mpodopueHTanueln o0ydaroumxcss U CTUMYJUPOBAHUEM
UHTEepeca K KOHKpPETHOW 00JIaCTM Hay4yHOI'O 3HaHMsI, CBSI3aHHOTO C OHOJIOTHEH,
MEJUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEH, CITIOPTOM MJIM BOCHHBIM JICTIOM.

[Iporpamma mo yueOHOMy mnpenmetry "buonorusa" maér mpeacrtaBieHHE O
HeNMd U 3a1adax u3ydeHuss ydeOHoro mpenmera «buosjorus» Ha yriayOnéHHOM
YpOBHE, OIpeeNseT 00s3aTeabHoe (MHBaPUAHTHOE) MIPEIMETHOE COACpKaHHUE, Ero
CTPYKTYPUPOBAaHME TIO pas3feliaM U TeMaM, paclpeiielieHue T0 Kiaccam,
PEKOMEHJYeT MOCIEA0BATEIbHOCTh H3Y4Y€HUs Y4YEeOHOro marepuana ¢ y4E€ToM
MEXMPEAMETHBIX W BHYTPUIIPEJAMETHBIX CBfA3€H, JOTMKM ydeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMI TMPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTMU HAa YpOBHE
OCHOBHOTO  of0miero oOpa3oBaHusi, Onarojaps 4YeMy [pocMaTpUBaeTCs



HalpaBJI€HHOCTh HA MOCJIEAYIOIIEEe pPa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOTO0 MBILUICHUS, MPEICTaBICHUH O 3J0pOBOM 00pa3e >KWU3HM, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOILIECHUS K OKpYy’Karolled NnpupoaHou cpene. B
nporpaMme 1o OHMOJOTMM TaKKe IMOKa3aHbl BO3MOKHOCTH Y4YEOHOIro mpeaMmera
«buosorusty B peammzauuu  TpedoBanuii PIOC COO kK 1IIaHUPYyEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM OOydYeHUs U B
(GOopMUPOBAaHUK OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENbHOW  NI€ATEIHHOCTH
oOyyarolmuxcst M0 OCBOCHHMIO COJIEpX aHUs OUOJIOTMYECKOr0 O0pa3oBaHUsA Ha
YPOBHE CpeaHero o0uiero oopa3oBaHus.

VYuebnsiil npeamer «buonorus» Ha ypoBHE CpEeIHEro o0miero oOpa3oBaHUs
3aBeplIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuiupeHre U yriayOsieHue 3HaHMHM 0OydYaroIMXCsi O JKMBOM NMpUpOJE, OCHOBaX
MOJIEKYJIIPHOM W KJIETOYHOW OHOJOTWMH, SMOPHOJOTUM M OUOJIOTUM pPA3BUTHUA,
T€HETUKH, CEJICKITNH, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YICHHS U DKOJIOTHH.

Nzyuyenne yueOHOoro mnpeamera «buonorus» Ha yriIyOJlIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYy4YalOIIMXCS K MOCIEAYIOUIEMY IOIYYEHHIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aX W OpraHU3alUsX  CPEIHEro
npogeccuoHanbHOoro oopa3zoBanusi. OCHOBY €ro coAepaHHs COCTaBIIsIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYUYEHHBIX MPU  H3YYEHUU  OOYyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX PA3esioB OMOJOTrMHA Ha YPOBHE OCHOBHOTO
obmero obpasoBanusi, B 10—11 knaccax 3Tu 3HaHMA TOJMydaroT pasButHe. Tak,
pacimiupeHbl W yriayOjaeHbl OMOJIOTMYECKHE 3HAHUA O PACTEHMSIX, MKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JOTIOJTHUTENBHO BKJIKOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOpbIe MOXHO HCIOJIb30BaTh KaK OPHUEHTUPHI JUIS IMOCIIETYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJIOTHYECKUX 3HAHHHU C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMUCS TPU H3YUCHHUH
bu3uKU, XUMHUH, reorpaduu 1 MaTEMATUKH.

Ctpyktrypa mporpaMmbl 1o ydeOHOMYy mipeamery "buosorus" otpaxkaer
CHCTEMHO-YPOBHEBBI ¥ DJBOJIOIMOHHBIN TMOAXOABI K MW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX
CHCTEM Pa3HOT'0 YPOBHS OpraHU3alliy, HBOJIIOLUK OPraHUYECKOro MHpa Ha 3emile,
COXpaHEHHUs: OMOJIOTUYECKOro pa3HooOpa3us IutaHeThl. Tak, B 10 kiacce
U3YyYal0TCsI OCHOBBI MOJIEKYJISIPHOM H KJIETOYHOM OWONOrHH, SMOpPHONIOTUH W
OUMoNOruKM pa3BUTHUS, TEHETHUKU M CEICKIUH, OMOTEXHOJOTHH U CHUHTETHUYECKOM
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAaHUS OO0YyYaromuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, Qusnonorun uenoBeka. B 11 kimacce wu3yyaroTcsi 3BOJIOLMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yUeHHue o ouocdepe.



VYueOubii mnpeamer  «buosorus»  npu3BaH  O00ECHEYUTb  OCBOECHHE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJIEH, MPUHIUIIOB U TIPaBHII,
JIe)KAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOEHMM, MHOT0OOpa3MM M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, I[OIyJIsALHUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JTOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MPUKIIAJHBIX ACHEKTaX OMOJIOrMYeCcKUX 3HaHui. [l
pa3BUTHS U TOJAJEPKAHUS HHTEepeca OO0ydalluxcs K OHOJOTrMUM Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHaa B COACPKAHUU MPOTPAMMBI
1o OHUOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJIEHHS U pPa3BUTHUS
TOM WA MHOW oOjacTu OMOJIOTHMH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B PEIICHNE BAXKHEUIINX OUOJIOTMYECKUX U 3KOJOTHYECKHUX MPOOJIEM.

Lenb uzyuenus yueOHoro npeamera «buonorus» Ha yriyOa&éHHOM ypOBHE —
OBJIaZICHHME  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAIbHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOrO paHra MW NpUOOpEeTEeHUE YMEHUMH
UCII0JI30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpPEca K ONpeAesEHHON 00siacTu
npo(hecCHOHANBPHOM ACSITENbHOCTH, CBSI3aHHOW C OWONIOTHMEH, WM K BHIOOPY
y4eOHOT0 3aBEeICHHUS JIJIs1 TPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa3oBaHus.

JoctmxkeHnne uenu u3ydeHus yudeOHoro mnpenmera «buonorus» Ha
yriay01E€HHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLIETIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3uM M OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMyJIALUs, BU, OMOreoneHos3, oruocepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYy4YarOMMXCd € METOJAMH II03HAHHUS >KMBOW IMPUPOJBI:
UCCJIEIOBATEILCKUMU  METOJAaMU  OHMOJIOTMYECKMX HayK (MOJIEKYJSpHOU U
KJIETOYHOW OHOJOruM, SMOpPUOJIIOTMM W OWOJNOTMM pa3BUTUS, TE€HETUKU U
CeJICKIMU, OWOTEXHOJIOTMM M CHUHTETUYECKON OHOJIOTMH, MaJIeOHTOJOTHUH,
DKOJIOTMHM);  METOAAMH  CaMOCTOSITEIBHOIO  TPOBEIEHHUS  OMOJOTMYECKHX
UCCIEeIOBaHU B JabopaTopum M B Mpupojie (HaOmroleHHe, HW3MEpEHue,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIIMMHUCS YMEHHUSIMH: CAMOCTOATEIbHO  HAXOJMUTb,
aHAJIM3UPOBAaTh W HCIIOJIB30BATh OMOJOIMYECKYI0 HH(POPMAIUIO; MOJIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTUM ¥ COLMAIbHO-)KOHOMHYECKUMU U  IKOJIOTHUYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILEHUIO K OKpYXarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBI0  OKPY’KAIOIIUX JIIOAEH; OOOCHOBBIBATH M  COONIOAATH  MEPBI



npoPHIaKTUKA MH(EKIMOHHBIX 3a00JI€BaHU, IPaBUiIa MOBEAEHUS B MPHUPOJE U
oOecrieueHus1 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEITLHOCTH B UPE3BBIYAMHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHbIE OTKPBITHS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y O0YUYaIOIUXCS WHTEIJIEKTyalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEMH
B TMpOIECCe 3HAKOMCTBA C BBIJAOIIMMUCS OTKPBHITUSIMH W COBPEMCHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, PEIIAEMbIMU €10 MpPoOJIeMaMH, METO0JIOrUuei
OMOJIOrMYECKOTO UCCIIEIOBaHMUS, MIPOBEICHMUSI IKCIIEPUMEHTATBLHBIX
WCCJIeIOBAHUM, PEIICHHsS] OUOJIOTHYECKUX 3a7a4, MOJACIUPOBAHUS OMOIOTUYECKHUX
O0OBEKTOB U IMPOIIECCOB;

BOCTIHTAHHE y OOYyYarOIMXCsl IIEHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJE B
IEJIOM M K OTJICTIbHBIM €€ 00BhEKTaM U SBJICHUSM; (OPMHUPOBAHNE IKOJIOTHUECKOM,
TeHETHYECKOW TPaMOTHOCTH, OOIIe KyJIbTypbl TIOBEJACHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUM;

npuobpeTeHne  OOy4aromMMHCS  KOMIETEHTHOCTH B pallOHAIBHOM
MPUPOJIONOIb30BaHUU (COOJIIOICHUE TpaBUJl TOBEJCHUS B TPUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, Ouochephl), COXpaHEHUHU COOCTBEHHOTO 37I0POBbS U 3JI0POBBS
OKpYXXarolux Jrojied  (coOmogeHuss Mep npodIakTUKU — 3a00JieBaHUH,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATEIHOCTH B YPE3BBIUAWHBIX CUTYAIUIX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUI B TOBCEHEBHOM KU3HU;

CO3MaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
VHAUBUYaJIbHON oOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIIEH
nocJlieyomemMy npo(ecCHOHaTbHOMY CaMOOINPEIEICHUIO, B COOTBETCTBHH C
WHIUBUTYy ATbHBIMUA HHTEPECAaMH M TIOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncI0 YacoB, OTBEICHHBIX HA U3y4e€HHE OMOJIOTHH HA yriyOJeHHOM
YpPOBHE CpeaHero odmero oopaszoBanus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hejenmo), B 11 kimacce — 102 gaca (3 gaca B Heneio).

OT6op opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBIISIETCSI C y4ETOM CHEIH(PHUKU €ro COACpKaHWS M HANpaBICHHOCTH Ha
OpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUsl B OpraHU3alUsAX  CPEIHETO
IpoheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTebHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABIIIETCSI TPOBEJIEHUE JTa0OpaTOPHBIX M MpakTHdyeckux padot. Takxke ydactue
00y4aroluxcs B BHITIOJHEHUH MPOCKTHBIX U yUeOHO-UCCIEI0BATENBCKUX padoT,
TEMaTHUKa KOTOPBIX OMpEeNseTcs Y4YUTeleM Ha OCHOBE HMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX yCIOBUIA.



COAEPKXAHME OBYUYEHUSA

10 KITACC

Tema 1. buosiorusi kKak Hayka

CoBpeMmeHHas OUOJIOTHSI — KOMILJIEKCHasi Hayka. Kparkasi uctopusi pa3BUTHUS
Ouosiornu.  buonornueckne HAyKd W H3y4dyaeMmble  HUMHU  IPOOJIEMBI.
@yHIaMEeHTalbHbIE, NPUKIAJHBIE W TOMCKOBBIC HAay4yHbIC HWCCIEHOBAHUS B
OMOJIOTHH.

3HayeHue Ouosgoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAay4YHOU
kaptuHbl mupa. IIpodeccun, cBszanHbie ¢ OWonoruel. 3HaAUeHUE OMOJIIOTHH B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. TI'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. TumodeeB-Pecorckuii, [Ixx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMM C JIPYTUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U X U3YYeHHUE

JKuBble cucCTEMBl Kak mOpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTh W ILEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPBbI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIN, KJIECTOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, TPOMCXOIAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKu3HB Kak (opma CyliecTBOBaHHS
Marepun. Hayku, n3yyaromne KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNH.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckoi Hayku. HaOmionenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [loHsaTue o 3aBucuMon u
HE3aBUCUMOUW TniepeMeHHOU. IlnaHupoBanue »skcnepumenta. IlocranoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3opoc B Ouosiornueckux gaHHbIX. OIl€HKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yinbTaToB. [IpuumHBI WCKaX€HUsT PE3yJIbTATOB JSKcrepuMeHTta. lloHartue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuupr u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa JUBOW MATEpUN», «YPOBHU OPTraHU3ALMUU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CUCTEMBI



OpraHOB YeJIOBEUECKOro opranusMay», «buoreonenos», «buocdepay, «Metoab
W3YUYCHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  mabopatopHoe  oOopyaoBaHHE  JUIi  IPOBEICHUS
HAOJIIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IlpakTnueckass padora «lcnonp30BaHUE PA3IUYHBIX METOJOB MpPHU
W3YUYCHHUH KUBBIX CUCTEM).

Tema 3. buoJiorusi KjieTku

Krmerka — cTpykTypHO-QYHKIIMOHATBHAS eAWHUIIA KUBOTO. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPHUH.

MeTonbl  MOJIEKYJSIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMHS,
xpomatorpadus, EeKTpodopes, METoI MEYEeHBIX aToMOB, auddepeHInanibHOoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @urkcuposanHvlx
K1emoK. DIEeKTpoHHash MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudsicuzHenHoe) uzyyeHue Kiemokx.

JleMoHCcCTpanuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. llIneiinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOJ0B MUKPOCKOTTHI.

OO6opynoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOIPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «l3yyeHue MeETOJAOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadusi, a3nexTpodope3, audpdepeHanIbLHOe HEeHTPUGYTUpOBaHUE,
[1LIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona m e€ posb Kak pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPHUPOBAHUU
KJIETKHU, TEIUIOperysanuu. MuHepallbHble BEIIeCTBA KJIETKH, UX OHOJOrhyYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUW. buonormdyeckue mnonumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB O6enkoB. CTpyKTypbl OenkoBoil MoJiekymbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuyHas, TpeTu4Has, YeTBEPTHUUHAS
cTpykTyphl. JleHatypauus. CsoiictBa OenkoB. Knaccupukanuss  OGenkos.
buonornyeckne GpyHKIMM 0€IKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapubl, AUCaXxapyibl, OJIUTOCaXapuabl U MOJIUCaXapHIblL.
OO6mumii 11aH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorndeckue pyHKIMHU YTIEBOOB.



Jlunuasl. I'mapodunsHo-rUaApOPOOHBIE CBOMCTBA. Kitaccudukanus Tunuaos.
Tpurnunepunpl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomormueckue ¢GyHKINANA
aunoB. OO0IIMe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4EeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TIOJIYIIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanmun kommiiementapuoctu. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinasi cniupans. MectonaxoxjaeHue u ouonornueckue gynkuuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monexkynbl AT®. Makpospruyeckue cBsizu B Mosekyiae ATO.
buonornyeckue pynkiun AT®. BoccTaHoBIeHHbIE TEPEHOCUMKH, UX (PYHKIIUU B
kietke. [pyeue wnykneozuompugocpamer (HT®). CexsenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(U3UYECKHUE HCCIICAOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKyn. Mooderuposanue
CMPYKmypvl U QYHKYUl OUOMONIEKYT U UX Komniekcos. Komnvromephwviil ousain u
OpeaHudecKull Cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JleMoHCcCTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XUMHUYECKUMX JJEMEHTOB B HEXKHBOHU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuognmyeckas TabiauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNb», «CTpoeHUE MOJEKYI
yriieBoaoBy», «CTpoeHHe MOJIEKYyd JHUOUAOBY», «HyKIeuHOBbIE KHCIOTBHI»,
«Ctpoenne Mosekybl ATO».

O6opynoBaHue: XUMHAYECKAsl TOCYAa U 000PYI0BaHHUE.

JlabopaTtopnasi pab6ora «O6HapyxkeHUe OETKOB C MOMOIIBIO KAYECTBEHHBIX
peaKIUii».

JlaGoparopnass  padora  «lccrmemoBaHue — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbel KIETOK: 3yKapuoTHYeckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapruoTuueckoil kineTku. Kierounas creHka OakTepuil u apxeil.
OcoOeHHOCTH CTpOEHUs] TeTepoTpOPHON W aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue U (GyHKUIHOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (tuazmanemma). CTpykTypa IUIa3MaTUYECKON



MeMOpanbl. TpaHCHOpT BEIIECTB Yepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddys3usa, obneruénnas auddysus), aKTUBHBIN (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemMocts MemOpanbl. Pabora Hatpuii-
KaJIMEBOI'0 HAcoca. JHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa U GyHKIIUU KJIETOYHOW CTEHKU pacTeHU, TpUOOB.

Huromnasma. [{uro3ons. [utockenet. JBuxkenue nurormiazMbl. OpraHou bl
KieTku. OJHOMEMOpaHHBIE OpPraHOUJILl KJETKH: SHJOIUIa3MaTHYeCKas CeTh
(OIIC), ammapart I'onbmku, TU30COMBI, UX CTpoeHHe M (pyHKIHH. B3aumMocBs3h
OJTHOMEMOpPAHHBIX OPraHouJ0B KieTKH. CTpoeHHE TPaHyISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpa”yJisipHbId)  3HIOIUIA3MATUYECKUN
petukynym. CekpetopHas pynkius anmapata ['onbmxu. Moougurxayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcmopt
BEIECTB B KiIeTKe. Bakyonu pacTutenbHbIX KieTok. Kinetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWAbl  KJIETKH:  MUTOXOHJAPUM,  ILJIACTHUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumbuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCUHTE3UPYIOUIUX  DYKAPHOT.
XJIOPOILIACTBI, XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKUIUA HEMeMOpaHHBIX
OpraHOUI0B KJIETKH. Pubocompl. IIpomesrxcymounvle Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie muxpoguiamenmol. MBIIIEUHBIE  KIIETKH.
Axmunosvie KOMHOHEeHMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. KineTounbrit
ueHtp. CrTpoeHne U JBUKEHUE JKITYTHKOB U pecHUYeK. MHKpOTpyOOUKH
uuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SIAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHUE
XpOMOCOM B HUHTEp(pazHOM snpe. Iyxpomamun u eemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHOU 000n0uku 6 mumosze. Aoepmbiil
MPAHcnopm.

Kinerounsie BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTuTeIBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpanumn

[Toptpersr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHUE 3YKAPUOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTEIbHOM  KieTkw», «CtpoeHue
MUTOXOHIPUIY, «Sapo», «CTpoeHre NpOKaApUOTHIECKON KISTKIY.



OOopynoBaHue: CBETOBOM MMKPOCKOIN, MMKpPOIIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi pabora «l3ydyeHue CTpOEHUSI KIETOK  Pa3IMYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHre cBOMCTB KIETOYHOU MEMOpPaHbI».

JlabopaTtopHass padora «JccnenoBaHue muasmoims3a W JACIUIa3MoOJv3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckass pabdora  «l3ydyeHue  JOBMKEHHS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIMH B KJIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BEIIIECTB: aBTOTPOHBIN W TeTepOTPOPHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe oOecredeHue KieTku: mnpeBpanieHue ATO B
OOMeHHbIX Tpoleccax. DepMEeHTATUBHBIN XapakTep peakuuid KJIETOYHOTrOo
Metabonuzma. DepMeHThI, WX CTPOCHHUE, CBOMCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentel. Otiinunsi PepMeHTOB OT HEOPraHMYECKUX KaTaiu3atopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKcuceHHblll U OKcueeHHblll Gomocunme3 y oaxkmepuii. Ceemocoobuparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Ponb XJI0pomiacToB B mpouecce
dotocunteza. CBeToBas u TeMHOBas Gaszbl. Pomoovixanue, Cs., Cs. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BimsiHue paznuyHbix (PaxTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHUEe (POTOCUHTESA.

XEMOCHHTES. Pa3noo6paszue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, >KeIe300aKTepuH, CepoOaKTEpHUH, BOIOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Oposxenus. [IpomykTbl OpoKeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTENH OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBUTeNbHBIN ATaM. I THKOIN3 — OECKHUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POl MUTOXOHIpUN B
npolieccax ouongoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cunmes
AT®: paboma npomonnoi ATD-cummaszwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn



[Hoptpersr: k. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCUHTE3», « DIHEpreTuYeckuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydyeHue  KATAIUTUYECKOM  AKTUBHOCTH
(dhepMeHTOB (Ha MpUMEPE aMujIa3bl MU KaTala3bl)y.

Jlabopatopnass pabGora «M3ydeHue (HepMEHTATUBHOTO pACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnass padora «CpaBHeHue mporieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHH.

Tema 7. HaciiencreeHHass uHGoOpMalus M peau3anus eé B KiIeTKe

Peakuiun mMarpuuHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpUYHOTO CHUHTe3a. Peanusanus HacneACTBEHHON MHpopMauu. [ eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpunius — Marpuudbli cuHTe3 PHK. Ilpunumnme
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancrnopTHeix PHK B Ouocunrese 6enka.
VYcnoBuss OuocunTe3a Oenka. KogupoBanwe aMHHOKHCIOT. Poib pubocom B
onocuHTe3e Oenka.

CogpemenHvle npedcmasieHus o cmpoeruu 2enog. Opranuszaius reHoma y
MIPOKApUOT U 3YKapUOT. Peryisiinus akTUBHOCTM T'€HOB Yy NpPOKapuoT. I'mmores3a
onepoHa (®. XKako0, XK. Mano). Moaekyrapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauns 0OMEHHbBIX
MPOLIECCOB B KJeTKe. KiIeTOUHBIN roMeocTas.

Bupycel — HekiieTouHble GOpMBI )KM3HU U 00JIUraTHeie napa3utbl. CTpoeHue
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnenHblll YUk
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, uHmezpasa.

Bupycubie 3a0oneBanust denoBeka, XUBOTHBIX, pactenuit. CITN]], COVID-
19, conmanbHbie ¥ MEAUITUTHCKUE TTPOOTIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doavuux maccusos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbl 00cmasKu 1ekapcms.

JdemoHcTpanuu

IToptpetsr: H. K. Konbios, . Y. UBaHOBCKUIA.



Tabnuiel u cxembl: «buocunre3 Oenkay, «l'eHeTHUeCKU Kol», «Bupyco»,
«baktepuodarm.

IIpakTnueckas padora «Co3iaHue MOJEIIH BUPYCAy.

Tema 8. ZKu3HeHHbI HUKJ KJICTKHU

Knerounslit 1muki, ero mnepuoiasl u peryisius. Wutepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIIecCOB, MpoTeKarmux B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrterndyeckuii  (MOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI) TIEPUO bl UHTEP(DA3HI.

Marpuussiii cunre3 JJHK — penmukanms. [lpuamunsr perumkanum JHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAILIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTull. JIMIUIOMJHBIA W
rariouAHbld  Habopsl  XpoMocoMm. ['omonoruunbie XpomMocombl. [lomoBbie
XPOMOCOMEBI.

[enenne xnerkn — wmuto3. CTaauu MHUTO3a U MPOUCXOJAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosormdyeckoe 3HaueHune
MHTO3a.

Perynsuusa MUTOTHYECKOrO IMKIIA KIeTKH. I[IporpamMmupyemasi KieTO4yHas
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs Te€HOMUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eubdenu kiemok. «lugposas
KiemKkay — buoungopmamudecxkue Mooenu QYHKYUOHUpOBAHUS KIeMKU.

JlemoHcTpanuu

Tabmuubl 1 cxembl: «Ku3HEHHBIA LUK KIETKW», «Muto3», «CrpoeHue
xpomocomy, «Pemmmkarusa JJHK».

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIpENnapaThl: «MHTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlabopaTtopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopaTopHas paGora «HaOntoieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnapaTax).

Tema 9. Ctpoenue n GyHKINHM OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcOoOEHHOCTH  CTPOEHHUS U JKU3HEAESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBbI, OJHOKJIETOYHBIE
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.

B3anMOCBSI3p 4YacTel MHOTOKIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak €IMHOe neioe. ['omeocras.



Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHad,
MOKPOBHAS, MPOBOJSAINAS, OCHOBHAas, MexaHuWdeckas. OCOOCHHOCTH CTpPOCHWUS,
GyHKIMIA U pacToNOKEHUS TKAaHEH B OpraHax pacTEHUHN.

TKaHU XKUBOTHBIX U YEJIOBEKA. THIIbI XKUBOTHBIX TKAHEU: IMUTEIHAIbHAS,
COCIMHUTEbHAS, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHUsA, (QYHKIUNA U
PACIOJIOKECHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TreHepaTMBHBIE OpraHbl pacTeHui. Opransl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4eOoBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii U BHYTpeHHHH ckeneT. CTpoeHHE u
THUIBI COEAUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOIOKJIETOYHBIX >XKUBOTHBIX M YEJIOBEKA:
MbItieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranm3zmoB. IlornomeHue BOABI, YIJEKUCIOrO Trasa H
MHHEPAJIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XMBOTHBIX. BHyTpuIlOn0CTHOE U
BHYTPUKJIETOYHOE NUIIEBapeHUE. [IuTaHWe MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTEILHOTO TpakTta. [IumeBapurenpHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. [[pixanue pacteHuid. Jlpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKH. KoxxHoe nbixanue. [[pixaTenpHas HOBEPXHOCTD.
KaGepHoe u nérounoe apixanue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JpixaTenpHasi cucrema uelioBeka. MeXaHu3M BEHTWISUUM JIETKUX y NOTUI U
MJIEKONUTAIOMuX. Perynsiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. [pPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcriopT BemeCTB y KUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjle,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru kpoBooOpaleHusl. IBOJIOIHUOHHbBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepala u e€ peryJisius.

Brigenenne y opranusmoB. Beimenenue y pacrteHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opradbel BblaeneHus. PuiabTpanus,
CEKpelrs U 00paTHOE BCAChIBAHHME KaK MEXaHU3MbI Pa0OThl OPTAHOB BBIJCICHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM W BBIICIIUTENIBHON cucTeMamu. Briienenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (QpyHKIIMOHMpPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKa.



3amura y OpraHuM3MOB. 3alllMTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpsI
OakTepuidi M UHUCTBI MPOCTEHIIUX. 3allldTa y MHOTOKJIETOUYHBIX pPACTEHUH.
Kytukyna. CpeacTBa nacCUBHOM M XUMHUUYECKOM 3a1UThl. ODUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M KX HpPOU3BOJHBIE.
3ammTa opranu3aMa ot OojesHeil. UMMmyHHas cuctema yesnoBeka. KiieTouHbll U
TYMOpaJbHBIA HMMYHUTET. BpoXnéHHbI M TpuoOpeTEéHHBIN crnenuduueckuii
UMMYyHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnasniutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxkumocTe ¥ peryisiiuss |y OpranusMoB. PazgpaxkumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazgpaxuMocTh U peryimamus y
pacteHuid. PocToBbIE BenIeCTBa U UX 3HAYCHHE.

HepBHas cucrema u peduieKTOpHass peryisiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIOIUOHHOE YCIOKHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y KMBOTHBIX. OTJENbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >XMBOTHBIX. Pediekc u
peduiekTopHas 1yra. be3ycinoBHbIE U yCIOBHBIE PEQIIEKCHI.

['ymopanbHast peryJyisinus U SHAOKPUHHAsI CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl HSHOOKPMHHOW CHUCTEMBlI M HMX TOPMOHBI. JIelcTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOW M SHIOKPUHHOM cucTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: W. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bojopocian», «bakrepumn», «llpocrelimue», «Opranbl LBETKOBBIX PACTEHUI,
«CHucTeMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpoeHuE
HaceKoMbIX», «TkaHu pacrenuii», «KopHeBbie cuctembry, «CTpoeHue CTEOIY,
«CTpoeHue JNHCTOBON MIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «Mplmieunas  cucremar,
«BplgenurenbHas cUCTEMa», «OHAOKPUHHAsA cuUCTEMa», «CTPOECHHE MBIIIIbIY,
«MAmmynuter»,  «Kumeunonosoctueie», «CxeMa  TUATAaHUA  PACTECHUI,
«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUJIPBD,
«CTpoeHue miaHapumn», «BHyTpeHHee cTpoeHue N0XKIEeBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbelkatomuxcs»,  «HepBHag  cucrema  nruny, «HepBHas — cucrema
MIIEKOTTUTaomuXx», «HepBHas cuctema genoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparhl OJIHOKIECTOUHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, HIJIOKOXXHMX, KUBBIC AK3EMIUIIPbl KOMHATHBIX pacTeHUMU, repOapuu



pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyI0BaHUE JJIs IEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia v OelIKOB MoJ JiecTBrEeM (hepMEHTOB, 000pyJ0BaHUE IS
JIEMOHCTPALUU OIBITOB MO U3MEPECHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Tra Pa3iNyYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3ydeHne TKaHEW pacTEeHUIN.

JlaGoparopHasi padora «3yueHue TKaHEeN )KUBOTHBIX).

JlabopaTopHnasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSI.

Tema 10. PazmHokeHre M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKIJIIOYasi BET€TaTUBHOE) U
nosioBoe. Buubl  0ecrnonoro  pa3MHOXKEHHUS:  MOYKOBaHUE,  CIOPYJISIUA,
dbparmenranus, KIOHUPOBAHUE.

[TonoBoe pa3zmHOxkeHue. IlonoBeie KineTku, wiau ramerbl. Meio3. Craaun
Mmeito3a. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii cMbiCi
M€i03a W IOJOBOro Impouecca. Melo3 W ero MecTto B KU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y *KuBOTHbIX. [10JI0BBIE KENE3BI.
OO0pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MTOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe U SMOpPHUOHATIBLHOE pa3BUTHUE JKUBOTHBIX. CHmoOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  npoOieHus.
Jemepmunuposeannoe u HedepMuHuposanrHoe Opooaenue. bracmyna, munvi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIIEKONMUTAIONIUX. 3apOJbIIIeBble JIMCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIEBBIX JUCTKOB. B3aumuoe
BIUSHUE 4YacTel pa3BUBAIOIIErOCs 3apojbllia (3MOpPUOHANbHA WHIYKLHS).
3akiaJKka TIUIaHa CTPOCHUS JKMBOTHOTO KakK pe3yJibTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 3>MOpHOHATBHOE PAa3BUTHE PaA3ITUYHBIX
(bhaKkTOpOB OKpYKAIOIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYeHHE MPSMOr0 U HEMPSIMOTO
pa3BUTHUA, UX PACHpPOCTpaHEHUE B MpUpoAe. THuIbl pocTa KUBOTHBIX. DaKkTOPHI
peryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTaauu MocTIMOPUOHATIBHOTO PA3BUTHS



y XKUBOTHBIX U 4yenoBeka. [leproasl oHTOreHe3a yenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKHUE TTPOIIECCHI.

PasmHoxeHne m pasButue pacreHui. ['amerodut m cmopodur. Meiio3 B
KU3HEHHOM 1MKjie pacteHuil. OOpa3oBaHue crop B IMpoiecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTENIBHBIX
opranu3MoB. J[BoifHOE OII0IOTBOPEHHNE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJIAluyd OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupel u cxembl: «BereratuBHOe pasmHOXeHHE», «THUIBI Oecroynoro
pasMHOXEHUsD», «Pa3MHOXKEHUE XJIaMHUAOMOHAIb», «Pa3MHOXEHHE 3BIJIECHBDY,
«Pa3sMHOXeHuEe TUAPB, «Mehosy, «XpoMocoMbl», «l'ameroreHnes», «CTpoeHuUe
AWIEKIETKH U cnepMmaro3onsa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wMaiickoro xyka», «Pa3Buthe capaHumy,
«Pa3zButne marymkw», «JIBOMHOE OIIONOTBOPEHHME y ILBETKOBBIX PACTECHUIY,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOW  KamycTb», <«OKU3HEHHBIM 1UKI MXa», <« KH3HEHHBIM  IUKII
MManoOpPOTHUKAY, « KU3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPEapaTaxy.

IIpakTnueckas padora «BbIABIEHHE MPU3HAKOB CXOJCTBA 3apPOJBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHe OpraHoB Pa3MHOKEHHUS BBICHIUX
pPaCTEHHUID.

Tema 11. I'eHeTuka — Hayka 0 HAaCJEeJACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust CTaHOBIEHUS M pa3BUTHS TIE€HETUKM Kak Hayku. Paborter I
Meunpens, I'. ne @pusa, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonbioBa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapmnieuenko, FO. A. ®unumuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHUSI, THOPHUIBI, TEHOTHUTI, (PCHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  IUTOJOTHYECCKUH,
MOJIEKYJISPHO-TEHETUUECKHA.

JleMoHCTpanumn



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToibl TeHETUKIY, «CXeMbl CKPEILIUBAHUSI.

JlabopaTopnass pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
VCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKoH
eIMHO00pa3usi THOpUIOB nepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pAacCIIECIUIEHUs NPHU3HAKOB. L[uTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOThI FraMeT.

AHanuzupytolee ckpemuBanue. [[poMeKyTOUHbIH XapaKkTep HacleIOBaHMUS.
Pacuiennenre npu3HakoB IIpYU HEMOJIHOM JOMUHUPOBAHNH.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTI0
HacleqoBaHusl  mpu3HakoB.  [luTosormyeckrue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUSL.

Cuennennoe HacienoBanue npusHakoB. Paboter T. Moprana. CremnieHHoe
HACJICJOBAHUE T'€HOB, HApYIICHHE CLEIUICHUS MEXIAYy TIe€HaMH. XPOMOCOMHas
TE€OpHUsI HACIIEACTBEHHOCTH.

['eHeTnka noja. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHbId MOoJ. ['eHeTmueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CLETUVIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHbIM aienn3M. B3anmoneicTBue HeaIeNbHbBIX T'EHOB.
KommiementapHocTs. Onucras. [lonmumepust.

['eHeTHYEeCKHIT KOHTPOJIb PA3BUTHS PACTEHUM, JKUBOTHBIX W YEIIOBEKA, a
TakKe (PU3NOJIOTMYECKUX TPOIECCOB, TMOBEICHUS WM KOTHUTUBHBIX (yHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TIApa3uT» U «XO35MH — MHUKpOOHMOM». ['@HeTHYeCKHEe acCMeKThl KOHTPOJISI U
M3MEHEHHUS HACJIeACTBEHHOW HH(POPMAIIUU B MIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuub! u cxemsl: «IlepBoiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHanu3upyrouiee cKpelmuBaHue», «HemomHoe nOMUHHUpPOBaHHEY,
«CuenyieHHOe Hacle0oBaHWe MNPU3HAKOB Y Jpo30¢uibl»y, «l'eHeThka monay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXeCTBEHHBIN ajljIenu3m», «B3aumMoaelicTBUE T€HOBY.

O6opynoBanue: MojeNb I JEMOHCTpAluud 3aKOHOB €IMHOO0Opa3us
ruOpUIOB TIEPBOrO TIOKOJICHUST M pacHICIUVICHUS MPU3HAKOB, MOJEIb s



JIEMOHCTpAllUM 3aKOHA HE3aBUCHUMOTO HAcCJIEJOBAHUS MNPU3HAKOB, MOJIENb IS
JIEMOHCTPAllUM CLEIJICHHOTO HACJIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PHIIb».

IIpakTnueckass  padora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIIb».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (HEHOTHUTIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIEICTBCHHAS.

Monmudukannonnas u3MEHUYMBOCTh. Ponb cpenst B (popmMupoBaHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
psan u BapuanuoHHass kpuBas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHOM
W3MEHYHUBOCTH.

['eHOoTHNIMYECKasT U3MEHUUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYMBOCTH: KOMOWHATHBHASI, My TallMOHHASI.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM TMpOIEecC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. P0OJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BU/A.

MyTanmonHass M3MEHYMBOCTh. BHIBI MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHAYUUpPOBaHHbIE MyTauuu. SaepHole U
nUToIIa3MaTuyeckue Myrtauuu. CoMaTUYeCKUE U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluid. MyTareHbl M WX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOIO TMpolecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb dNUSEHEeMUYeCKUx Qakmopos 6
HAac1e008aHUuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet u  cxeMbl: «Bugsl wm3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KombOuHaTHBHAS N3MECHYHUBOCTHY, «Meio3»,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeloBeKa», « Buabl myTaruii».

OOopynoBaHue: XMBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON U3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psjna U
BAPUALIMOHHON KPUBOI».



IIpakTnueckas padora «Myrtanuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTnKa YesIOBEKA

Kapuotun dvenoBeka. MexayHapoaHas Mporpamma HMCCIEIOBaHUs T€HOMaA
YyejaoBeKa.  MeToapl  M3y4YeHHMSI TEHETUKHA  YEJIOBEKA: T'E€HEAJIOTHYECKHUM,
OM3HEIOBEIH, LIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTAaTUCTUYECKHUN,
MOJIEKYJISPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TE€HOTHIIA:
MMOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJE C MOMOUIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00/ieBaHU YelloBeKa. | eHHbIE M1 XpPOMOCOMHBIC
0oJie3HM 4YenoBeKa. bolie3HM C HAcleCTBEHHOM MPelpacioyioKEHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETUKU B MPEAOTBPALICHUU U JICYEHUHU T€HETHUYECKHUX
3a0oyieBaHUI 4YeoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTupoBaHue. CTBOIOBBIC
KJIeTKU. [IoHSATHE «TE€HEeTUYEeCKOTo Ipy3a». ITUUYECKUE ACTIEKTHl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckre ¢akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YENIOBEKA K
($U3MYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpYy»Katollei cpennl. ['eneTnueckas
MIPEIPACIIONIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JdemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTolbl U3yYEHHUS] TE€HETUKHU
yesioBeKay, «l eHeTnyeckue 3a00J€BaHUs YETOBEKaY.

IIpakTuueckast padora «CocTaBiaeHUE U aHAIN3 POAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTukanus H CEJEKUUs. 3apOXKICHUE CEIEKIMH W JOMECTUKALUU.
Yuenue H. WM. BaBunmoBa o IleHTpax mNpouUCXOXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poib ceneknuu B CO3JaHUM COPTOB PACTEHUN U TOPOJ
*uBOTHBIX. CopT, mMOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHumBoctTh H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM pabOThHI.

Metoapl cenekiuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM WU
VIH/INBU1Y AJIbHBIM. Jrtanbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanne
MpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OLEHKHU
dbeHoTrna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMotsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PaninanimoHHbI 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTYypPHBIX
dbopm opranu3zmMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOunanTHbIX JJHK 1151 momydenust ucxoqHoro Marepuana Jjis CEJICKIHH.

[Tonmyuyenue MTOJIUILIONIOB. BryTtpuBuaosas rUOpUIN3aIIns.
bnuskopoAcTBEeHHOE — CKpeliMBaHue, Wid  UHOpuauHr.  HeponcTtBenHoe
CKpellluBaHue, Wik ayTopuauHr. ['erepo3uc u ero npuuuHbl. VMcnonws3oBaHue



rerepo3uca B cenekuuu. OtnanéHHas rubpuauzanus. [Ipeogonenue Oecrutiogus
MEXBHUJIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIUN PACTEHUN U )KUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHre ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KyJIbTYPHBIX PACTCHHH U
WX JUKAX  poauWyed  JUIsl  CO3JaHUs  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJNbTYp. /M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcam CenrbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HOBbIX NOPOO, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvix uoetl u nepcneKmueHbIX MmexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl U cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHUYECKUX PSIZIOB B HACJICIACTBEHHOW HM3MEHUHUBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas rudpuauzanus», «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U TOPO
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METO0B CEJICKIIMN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKcKypeusi «OCHOBHBIE METOAbI W JOCTHKEHHS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIAOOpATOPHUIO
arpOyYHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

Tema 16. BuorexHo/10TUs U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, HCHOJIB3yEMbIE B OHMOTEXHOJIOTUU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, 170'¢ XapaKTepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, IMOMYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOZenue. Mukpoouonoruueckuii cuHtre3. OOBEKTbI MHUKPOOHOJIOTHMYECKHUX
texHosnorui. [IponsBoacTBo Oefka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH UM MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEIbIO MOTYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIOIINECS B IPUPOIE OMOCUHTETUIECKUE Ty TH.

Kiierounas unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKAHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. ComaTudeckass TrUOpUAM3ALMS W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJIEKUUH pacTeHuil. [lonyuenue
MOHOKIIOHANIbHBIX anmumein. HMcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKkoHCTpyKIus
SUIEKJIETOK U KJIIOHUPOBAHUE XKMBOTHBIX. METO/I TpaHCIUIAHTALUK SJIEp KIIETOK.



Texnonozuu 0300po8IeHUs, KYTbMUGUpO8aHus U  MUKDOKIOHATLHO20
DPA3MHOMNCEHUA CEIbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpOMOCOMHasi W TeHHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHns W = NEPCHEKTHBBI  XPOMOCOMHOM M TIE€HHOM  WHYKEHEPHH.
DKOJOTHYECKHUE U ITHYECKUE TPOOIEMbl T€HHOW WHKEHEPHUH.

Meaununckue OuorexHonoruu. [loctrenomuas uudposas meaununa. T11P-
JUarHOCTHUKA. MeTaOoJIOMHBIM aHaJIM3, TCHOIICHTPHUYCCKHM aHaJIu3 IMpoTeoMa
YeJIOBEKa JUIA OLICHKM COCTOSIHUS €ro 370pOBbs. McCIonb30BaHHE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumkenepus misg  pa3pabOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX
TKaHEeHd COUeTaHHMEM TEXHOJOTUH TPEXMEPHOro OHONMpHHTHHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOMHUPOBAHHOM
3amuThl 0T BO3Oyauteneir OPBU, ycTaHOBiEHHE MOJEKYJSIPHBIX MEXaHU3MOB
¢ynxmonupoBanus PHK-conepxammx BUPYCOB, BBI3BIBAIOLIIMX OCO0O OMAaCHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnunp! u cxemsl: «Vcnoiap3oBaHHE MUKPOOPTaHU3MOB B MPOMBIIIIJIEHHOM
MIPOU3BOJICTBEY, «KileTouHas nHxkeHepUusn», «['eHHas HHXKEHEpUs».

JlabGopaTopHasi padora «/3yueHre 00bEeKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llonydueHne MOTOYHOKUCTBIX POTYKTOBY.

Ikckypeusi «buoTtexHonorus — BakHEHIIas IPOM3BOJWTENIbHAA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1.3apo:kaeHue M pa3BUTHE IBOJILHMOHHBLIX MPEICTABJICHUN B
onosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBroky1ye cuiibl 3BOTFOLIUK BUAO0B 110 Y. JlapBuHy (BBICOKast HHTCHCUBHOCTD
Pa3MHOXXEHUSI OpPraHM3MOB, HACIIEJICTBEHHAs W3MEHUUBOCTh, OoOpnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckord teopun sBomonuu (CTI). HelTpanbhas
teopusi sBotonu. CoBpeMeHHass dBOJIOIMOHHAsT  Ouoyiorus. 3HayeHUe
ABOJIIOIIMOHHON T€OpUU B POPMUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMoHCTpan U



[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosobe, Y. apsun, C. C. YerBepuxos, 1. U. lImansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlecthuna sxkuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHUd © xKUBOTHbIX (1o Jlamapky)», «Kapra-cxema
MmapiipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBuna», «®opmbl 60psObI
3a cymecTtBoBaHue», «llopoapl romy6eit», «MHoroobpasue KymbTYpHBIX (GopMm
KarmycTh», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMUsI HOBBIX BUIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTIOLII.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTAThI

[Tonmynsiuusa Kak 37€MEHTapHas eAuHULA 3BONMIOUUA. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHopoHJa TOMyJSUMKU KAaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paHoBecus J[x. Xapnau, B. BaiinOepra.

OnemenTapHbie (HAKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTalMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpelid reHOoB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT ajieied B mnomymanusx. Oddexr
ocHoBarens. IDggexm oOymuliounoeo eopaviuwka. CHUMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢pgpexkma Opeiigha cenos 6
oonvwux u  manvlx  nonyiayusax.  Murpanun.  M3omAuua  mOMyJSIOUi:
reorpaduyueckas (mpocTpaHCTBEHHAs), OnoJornyeckas (penpoyKTUBHAS).

EcrectBeHHbIil 0oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOPMEI
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIMIA
(mu3pynTtuBHblid). [TomoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIIOIUSA COLMATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK — pe3yjibTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHHe — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3bl U
uanoanantauuu. ITpumepsl npucnocoOieHnid y Opranu3MoB: MOpP(]OIOruyecKue,
¢dusnonornyeckue,  OMOXMMHUYECKHE,  ToOBeAeHYecKne.  OTHOCHTENbHOCTh
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u cTpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3onsuus — kitoueBod ¢akTop BupooOpazoBaHus. Ilytu u
CIIOCOObI BHU1000pa30BaHMUS: aJUIONaTPUUIECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (3K0JIOTUYECKOE), «MTHOBEHHOE (mosUIUIONIU3aIus,
ruOpuanzanus). JIuTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

Mexanu3Mbl GopMHUPOBaHUS OMOJIOTMUECKOT0 Pa3HOOOpa3usl.



Ponb »BONIONMOHHONW OHOJOrMKM B pa3padOTKE Hay4YHbBIX METOOB
coxpaHeHus1 OMopa3zHo00pasusi. MUKPOIBOIIONUS U KOIBOIIONHUS MMAPA3UTOB U UX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUSL YCTOMUYUBOCTU K aHTUOMOTHKAM M CTHIOCOOBI
O0pBOBI C HEl.

JlemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabnunpel U cxembl: «MyTallMOHHAasE W3MEHUMBOCThHY», «llomynsiuoHHast
CTPYKTypa BuAa», «CxeMa nposiBiieHUs 3akoHa Xapan—BaiinOepra», «J[Bmxyiue
CWJIBI HBOJIFOIIUNY, «IDKOJIOTHYECKass M3OJSAIUs MOMYJISINN ceBaHCKON (opemmy,
«l'eorpadmueckass M3OJSANUS  JTUCTBEHHULBI CUOUPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «IlomysaioHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKePTBy», «CxemMa
JEUCTBUS E€CTECTBEHHOTO oTO0pa», «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpuanbHbIl MenaHu3sM», «KuBble uckonaemsie», «lIokpoBuTENIbCTBEHHAA
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Dusmnonornueckre ananrauun», «lIpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiinnkun», «CTpykTypa BUaa B
npupoze», «CrnocoObl Bugo00OpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUAOB JAHABIIICH», «IKOJIOTMUYECKOE BHUIA000pA30BAHUE BHJIOB CHHHID),
«ITonumnonael pactenuit», «KamycrHo-penednsiii rTHOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uy4elsa MTHI] U
3BEpell ¢ MpUMEpaMHu pPa3IMYHBIX MNPUCTIOCOOJEHUM, dYyuela NTUIl U 3Bepei
pa3HBIX BHJIOB, TepOapum pacTeHUH OMW3KUX BHJIOB, OOPa30BaBIIHUXCS
pPa3TUYHBIMU CIIOCOOAMH.

Jlabopatopnasi pabora «BblsiBIieHHE H3MEHUYMBOCTH Yy OCOOEH OJHOrO
BUJIA».

JlabopaTtopnass  paGora  «llpucmocobneHuss  opraHm3smMOB M HUX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHEHHE BHJIOB IO MOP(OIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus u eé pe3yabTaThl

Metonpl  u3yueHus MakpolsBomonuu. [lameoHTonornyeckue  MeTOHbl
u3ydeHus: dBomoruu. l[lepexomupie  ¢GopMbl U UIOTEHETHYECKUE PSIBI
OpraHU3MOB.

buoreorpaguueckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢GIoOpsl U
(dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
SHJEMUKU U PEIIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUUECKUE METObI H3yUCHHS
ABONMIOLMH. ['€HeTHyecKkue MEXaHU3Mbl JBOJIOLMM OHTOT€HE3a W IOSBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTHYHBIE  OpPTaHBbI.



PynuMentapHsie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKUE,
OMOXMMHYECKHME UM  MAaTEeMaTHUYEeCKUE  METOJbl  M3YUYEHHUS  DBOJIIOIUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U IBOJIIOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIOUUU. [IpuHyun cmenvl yHKYuUlL.
HeoGpatumocTs 3BoMtONMH. AnanTuBHasl paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuiel u cxembl: «DuUIOreHETUUECKUN PsJl JIoMaan», «APXEONTEPUKC,
«3Bepo3ybObie  smepe»,  «Creromedansy,  «PuHmOPUTHY,  «CeMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30Hb 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«PenukThl», «HaudanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbly, «PyJaUMEHTHI»,
«ATaBU3MBI), «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «[1aBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIOIIHI.

O6opynoBaHue: KOJJICKIIUU, TepOapu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxo:xaeHne U pa3BuTHe )KU3HA HA 3emJie

Hay4nple THUMOTE3bl NPOUCXOXKIACHUS >KU3HU Ha 3emie. AOWOTeHe3 W
naHcrnepmusi. JJoHay4yHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEaLlIOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ ONpOBEPKEHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxosxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHbIE JTaInbl HEOPraHUYECKOU ABOJIIOLUH. [lmanerapHas
(reonoruueckast) SBOJIONUSA. XHMHYECKAas OHBOIIONHSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BemecTtB U3 Heopranuueckux. Ombir C. Mumnepa u I'. FOpm.
OO6pa3oBanue mojduMepoB U3 MoHOMepoB. KoamepBatHas rumoresa A. M.
Onapuna, runoresa nepBuyHoro OynapoHa Jlx. XonaeitHa, TeHETHUECKas TUIIOTE3a
I'. Ménnepa. Pubo3umbl (T. Uek) m runoreza «wmupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopuss 3emnn U MeroApl €€ wu3ydyeHusa. lcKomaemble OpraHUYEeCcKHe
octatku. ['eoxpononoruss u e€ wmeroabl. OTHOcUTENbHAsT U aOCOJIIOTHAs
reoXpoHoJIorHusl. ['e0XpoHOIOrnYecKas mKaja: Y0HbI, dPbI, IEPUOJIbI, ITTOXHU.

Hadanbnbie s3Tanbel opraHndeckor »sBojouud. [losBieHune u 3BOIOIUA
MEPBBIX KJIETOK. DBOMIONKA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHAJIOr MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATalbl 3BOJIOLMU BbICHIMX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pacteHnii. Bpixox pacrenmii Ha cyunry. [losiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHHEe UMK Ccymu. CeMeHHble pacTteHud. [IpoucxoxkaeHne IBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHMH JKUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — TMOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMH CYIIU.

PasButre xu3HM Ha 3emMie IO 3paM U IepuoiaM: apxeu, MpOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmWas XxapakTepucTHKa KJIMMara U
re0JIOTUYECKHUX TMpoueccoB. [losgBIeHHEe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCJlIOBUS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuyuHel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHUil. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6uopazHoodpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [IpuHuunel knaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpnu.

Tabnuipe! u cxembl: «Cxema onbiTa @. Penny, «Cxema onbita JI. [1acTepa mo
M3YUYCHHIO CaMO3apokIeHUs Ku3HW», «Cxema ombiTa C. Mwumepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3BOMIOUUN»,  «['€OoXpoHOJIOrMYECcKass  IIKaiay,
«HayvanpHble 3Tanbl OPraHUYECcKON HBoMOIMNY, «Cxema oOpa3oBaHUs dyKApUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOM NpUpoab», «CTpoeHHE BUpPYCAY,
«Apomopdo3sl  pacteHui», «PunHnobUTH», «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokserounsle Boaopocan», «Mxwu», «llanopotHukm», «l'omoceMeHHbIE
pacteHus’», «OpraHbl LBETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocTeitmme», «KuieuHononiocTHwe,
«Ilnockue YEepBW», «YneHucroHoruey, «PBIOEDY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne Xu3HU B
apXxeuckou spey, «Pa3BuTHe KU3HU B MPOTEPO3OMCKON dpey, «Pa3BUTHE KU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KalHO301CKOM 3pe», « COBpEeMEHHAs] CUCTEMA OPTraHUYECKOTO0 MUPay.



O6opynoBanue: rTepOapuy pacTeHUM PpPAa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIUH
UTJIOKOXKHMX, CKEJIEThl TII03BOHOYHBIX JKMBOTHBIX, YydYela MTHULl U 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEN, ITOJIE3HBIX HCKOMAEMbIX, MYJSKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  gadoparopHass  padora «MopenupoBaHuE — ONBITOB
Mumiepa—tOpu 1o u3y4eHuto abMOreHHOr0 CUHTE3a OPraHUuYeCKUX COESAMHEHUN B
MEPBUYHON aTMOChepey.

JlabopaTtopnasi paGora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHUS PaCTEHUM
Pa3HbBIX OT/EIIOBY.

IIpakTuyeckas padora «/3yueHue 0oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOr eHe3

Pasznens! n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4elloBeKa. PenuruosHbie
B033peHUs. COBPEMEHHbBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJIOKEHNE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOOTUYECKHE, AMOPHUOJIOTUYECKHUE, b13M0JI0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe rojJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrxymue cuiibl ((akTOpbl) aHTPONOreHe3a: OUONIOrHYecKue, COlMalbHbIE.
CooTHomieHue OMONIOrMYECKUX U COIMANIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJWU AHTPOIIOTeHe3a. PaHHME ueroBeKoOOpa3Hble 00€3bsSHBI
(IPOKOHCYJIBI) U PaHHUE MTOHTUBI — OOIIHE TIPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH U
Mo/1e. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JIOAEH. UenoBeK yMebli, MepBbIe
M3TOTOBJIEHUS OpYAUM TpyJa. UenoBek MpsIMOXOASIIMNA U MEPBBIA BBIXOJI JIFOJEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuit —  0oOmMMM  MpeIoK
HEaHIEpTaJIbCKOr0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOro. YenoBeK HeaHIEepTaIbCKUU
KakK BHJI JIIOJIEM XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a TmpeaenaMu AQpUKU.
[TameoreHeTrka 1 NajaeoOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOIMYJISIHIX
yeyoBeka. MyTalMoHHBIN Tiporiecc U moiaumopdusm. [lonmynsiuoHHbIE BOJHBI,
Ipeiid reHoB, murpauus U «dpQexkT ocHoBaTeNs» B MOMYJSLUUIX COBPEMEHHOIO
YeJI0BEKa.



Yenoseueckne pacbl. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHIOJOUAHAs
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YelIOBEKa M0 IUIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacHU3Ma.
[IpucnocoONIeHHOCTh YeNOoBEKa K pa3HbIM YCIOBHUSIM OKpPYXaloLEeH Cpeibl.
Bnusaue reorpaduueckoit cpemsl u  Apedida reHOB Ha MOp(ONOTHIO U
(U3HOJIOTHIO YETOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOMOJIOTUU.  DBOJIOLIMOHHAS ~ @HTPOINOJOTHS W MaJICOAHTPONOJIOTHUS
YEJIOBEUYECKUX NOMYJISIUN. broconuanbHble UCCIEAOBAaHUSA IMPUPOJBI YEIIOBEKA.
HccnenoBanue KO3BOTIOLMH OMOJIOIMYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toprpersr: Y. lapsumn, JI. Jluku, 4. S. Poruackui, M. M. I'epacumos.

Tabnuubl 1 cxeMmbl: «MeTo/Ibl aHTPONONOTUMY, «[ 0JTOBHOUM MO3Tr YenoBeKay,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «J|BUXKYIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIIOIIMOHHOE
JIpEBO  yeloBeKay», «ABcTpamonutek», «UYenoBek  ymensiity, «Yenosek
NPSAMOXOISIINIY, «JleHrncoBckuil yenoek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITamnbl 3BOJTIOLUHU YEIOBEKA», «Packl UeioBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTeH, MpEeAMETOB  MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YeJNOBeKa, penpoaykuuu (dororpadum) KapTUH C
MUDOTOTHIECKUMH W OHONEHCKMMH CIOKETaMH TPOWCXOXKICHHSI UEIOBEKa,
dboTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIETh
yeperna 4YeJloBeKa W 4eperna IIMMIIAH3€, MOJENb KHUCTH YEJNIOBEKA U KHUCTH
HIMMIIaH3€, MOJEINIA TOpCa MPEAKOB YEIOBEKa.

JlabopaTtopnast padGora «V3ydyeHme OCOOCHHOCTEH CTpOEHUS CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre S3KOJOTHUYECKUX aJanTalli 4eI0BEKay.

Tema 6. Dxkojoruss — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAJIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKlIed cpeaou

3apoxaeHue U pa3BuTHe dKkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauu
5K0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Metonbr skonoruu. IloneBble HabOMOAEHHS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUPOAHBIE U JIabopaTopHble. MoJenupoBaHUe B HKOJIOTUU. MOHUTOPUHT
OKPYKaIOIIeH CPeIbl: TOKATbHBIN, PETUOHAIBHBINA U TJIOOATBHBIN.

3HaYeHUE DSKOJIOTMYECKMX 3HAHUM I 4YeJIOBEKa. DKOJIOTHYECKOe
MHPOBO33pPEHUE KAaK OCHOBA CBS3€l YeNOBEYEeCTBA C NMpUpoaoi. PopmMupoBaHue
HKOJIOTHYECKOMN KYJIbTYPhI U SKOJIOTHYECKON rpaMOTHOCTH HACEICHUSI.



JlemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceseprios, D. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Paznensl skomorum», «Meroabl 3kosorun», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CpeIbD».

JlaGopaTopHas padora «3yuenue METOJOB AKOJIOTUYECKUX
VCCIIEIOBAHUID.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH Ux naenctus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
pa3HbIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHU U JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CurHaiabHasi pojib CBETa.
doTonepruoausM.

Temneparypa kak skonoruuyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [loMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrtop. IlpucnocobneHus pacTeHuil K
MOJJIep KaHNI0 BOJHOTO OanaHca. Knaccudukamus pacTeHUN MO OTHOMICHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
ryOMHHAsT ~ TIOANOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOCHHOCTH cpen oOuTaHuss opranu3MoB. [IpucrmocoOneHus OpraHu3MOB K
JKU3HU B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHHE PUTMbL. CyTOYHBIE H
roguuHbie pUTMBI. [IprCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HU3MEHEHUSIM
YCIIOBHUM KU3HU.

Kusznennsie @opmbl opranuzMoB. I[loHsiTue o0 JKHU3HEHHOU (QopMme.
Kvznennsie popMbI pacTeHUN: IEPEBhs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHAE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa KU3HH.

buornyeckue (bakTopBHI. Buner OMOTUYECKUX B3aMMOJICHCTBUI:
KOHKYPEHITUS, XUITHNIECTBO, cUMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyallu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tomuueckue, (opuueckue, ¢adbpuyeckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJCUCTBUNM JJisl CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [[puHIIUTT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdemoHcTpanuu

Tabmuubl U cxembl: «Jkosnorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TernaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIEC 3XHUBOTHBIEY», «Duznonorunueckue ajganTaluu
KUBOTHBIX», «Cpenpl o00uTaHUS OpraHu3MoBy», «buosioruyeckre puTMbDY,
«Kusnennele  Gopmbel  pacteHmity, <« KusHeHHBIE  (GOPMBI  KHUBOTHBIXY,
«9KocHCTEMA MUPOKOJIUCTBEHHOIO JIeca», « IKOCUCTEMAa XBOMHOTO Jiecay, «Llenun
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuu pacTEHWW M >KUBOTHBIX, MPHUCIOCOOJIECHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHMSI, TepOapUu U KOJUICKIIMU TEIUIOJI0OUBHIX,
3UMOCTOMKHX, MOPO30yCTOMYUBBIX PACTEHUM, Uydesa NTULl U 3BEpei, repOapuu
pacTeHui, OTHOCSIMXCA K TUrpoduraMm, Kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUICKIIMU *KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapu ¥ KOJUICKIIMM pACTEHUH M OSKUBOTHBIX, OOJAJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUM KU3HMU, repOapuu u
KOJUIEKIIMM PACTEHUW U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POpPM, KOJUICKIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3TUYHBIX OMOTUIECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi paGora «BpIsABICHHE TPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTHM PACTCHHH U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U MOMYJIANMA

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOMYJISILUHU. [lonmynsimusa  Kak
ouosiornueckasi cucteMa. Poiab HEOAHOPOIHOCTH Cpeibl, (PU3NYECKUX 0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTEIW MOMYJSLUWUA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pAacTHasi W TMOJIOBAasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTpAITHSI.

Dkosioruyeckas CTpykrypa nomyiasuuud. OleHKa YUCICHHOCTH TMOIMYJISIHH.
JAuHamuka nonyiasiuud U e€ peryssinusa. buotndeckuil MOTEHIMWAN MOIYJISLHH.
MopenvpoBaHue TUHaMUKH NOMyJsiIuK. KpuBble pocTa YUCIAEHHOCTH MOIYJISLHH.
KpuBbie BbDKMBaHMS. Peryisiiius YuCIEHHOCTH MOMYJSUUNA: poib (HaKTOpPOB,



3aBUCAIINUX W HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTMYECKUE CTpATeTuu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
MoJzenb dKosiornyeckon Humm JIx.M. XarunHcona. Pa3Mmepbl 3KOJI0TMYECKOU
Huiy. [loTeHnmnanbHas U pealTu30BaHHas HUIIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTHM TOBEJICHUSI W MUrpaluid KUBOTHBIX. buonormyeckue
WHBa3UH YyKEPOJHBIX BUJIOB.

JleMoHCcTpanumn

IToprper: k. 1. XaT4ynHCOH.

Tabmuubl u cXembl: «DKOJOTHYECKHUE XAPAKTECPUCTHKU IOMYJISAIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa momyjisiuum», «Bo3pacTHble  NHUpaMHbl
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3JInYHbIMHU
opranuzMamMmn», «Mogeinb 3kosiorndueckon Humu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHU, KOJJICKIINH KUBOTHBIX.

JlabopaTopnasi pabora  «lIpucmocobieHus ceMsH  pacTeHUH K
pacCcesieHUIO».

Tema 9. Iko10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBs3u MeExXIy
OpraHu3MaMH B OMOLIEHO3E.

OkocucteMa kak oTKpbiTasi cuctema (A. JIx. TeHncnu). OyHKIHMOHAIbHbBIE
OJIOKM OpPraHu3MOB B IKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU
B SKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeldu  dBKocuUcTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMU/IBI UUCETT, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — cykiieccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W MX TMPUYUHBL. AHTPONOTEHHbIC BO3JICUCTBUS Ha
cykneccuu. Knmmmakcrnoe cooOmiectBo. bropasnoobpasue u moaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpuposHbIE YKOCUCTEMBI. JKOCUCmeMbl 03€D U peK. IKOCUcCmemMbl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. ATrposkocucTema. ArponeHos3. Paznuuns
MEK]ly aHTPONOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMAMU.



Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodskocucteM. [opomackas
bnopa u ¢dayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackaonHoco 3gpgexma u udo8-30ughpukamopos (Kirouesvix
61008) 6 pyHkyuonuposanuu dxocucmem. IlepeHOC IHEPTUU W BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISILIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cybOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTCHHBIX YKOCHCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt  u cxembl:  «Ctpyktypa  OuoOlEHO3a»,  «DKOocucTeMa

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHYECKass MUPAMKIA YUCEID,
«JKonoruyeckas nupamuaa OMOMacchy, «IKOJIIOTHYECKas MUpaMuIa SHEPTUNY,
«O0pazoBanue 6osoTay, «llepBuunas cykieccus», «BoccTaHoBlieHHE jeca 1mocie
noxapa», «9KOCHCTEMA 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IOTOK
SHEPIUM B arpoleHosey, «[Ipumepsl ypodoskocucTeM».

O6opynoBanue: repbapuu pacTeHUH, KOJJICKIIMH HACEKOMBIX, Uydena IMTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHHM, aKBapUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanre ypo0o3KOCUCTEMBI».

JlabopaTtopnass padora «l3ydenue paszHooOpaszusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcusi «IDKCKYpCHsl B TUIMYHBIM OMOTEO1eHO03 (B 1yOpaBy, OepesHsIK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKYpcHsl «ODKCKypCHsl B arpodKocucTeMy (Ha MOJje WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHass o0ojiouka 3eMIIHM, TII€ CYLIECTBYET WM
CylllecTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ounocdepe B Tpyaax J. 3rocca.
Yuenne B. U. Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ coctas. XKuboe
BEIECTBO Ouochepsl v ero PyHKIUH.

3aKOHOMEpPHOCTHU CyIecTBOBaHUS Onocdepnl. OcobeHHOCTH OHochephl Kak
ri100abHOM 3KOCcUCTeMBI. JMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl



BEILECTB U OMOTr€OXMMHUYECKUE LUKIIbI (YIiieposaa, a30Ta). PUTMUYHOCTD SIBIEHUMN
B Onocdepe.

3oHabHOCTE OWoOchepnl. [lonarue o Oumome. OCHOBHBIE OHWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE ¥ MIMPOKOIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI,
MyCThIHU, TPOMTUYECKHE JIeCa, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Crtpykrypa u QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onochepHbIX PyHKITHH.

JlemoHcTpanuu

IToptpetsl: B. . Bepuaackuid, 3. 3tocc.

Tabnumel u cxemsl: «['eocdhepnsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«Kpyrosopot yriepoga B mpupojse», «KpyroBopor Kuciopojga B HpUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OCHOBHbIE OMOMBI cyminy, «Knumatuueckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsiii jgec», «ILIMpoKOIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycToinsy, « Tponuueckuii gecy.

O6opynoBanue: repbapuu PaCTCHHUH pa3HBIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIAfA cpeaa

OKOJIOTUYECKUE KPHU3UChl M WX NpUuMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHne BoO3AyImIHONW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPHUPOIBI.
Kpacaple kHuru. OcobGo oxpaHsembie mpupognbie Tepputopun (OOIIT).
boranndeckue caipl ¥ 300J10THUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL 4YEIOBEUECTBA U MPUPOIBIL.
PanronanpHO€  MPUPONONOIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpaszus 3emnn. OOImMEe 3aKOHOMEPHOCTH TJOOANBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCcnocobHotl danepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugaroujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. (OcHoBvl
9Kopeadbunumayuu dKocucmem U Ccnocooos 60pvOLl ¢ OUONOBDEHCOCHUMU.
Pexoucmpyrkyus mopckux u nazemuvix 5KoCUcCmem.

JdemoHcTpanuu



Tabmuubl W cxembl:  «3arpsi3HeHHEe  atMocepb»,  «3arps3HEHUE
ruapocdepsl», «3arpssHeHue mouBby, «llapHukoBeiii  3ddexT»y, «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUNY, «MOAEIH yIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpapuu OXpaHsSEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHoil KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
oOy4YaromuMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBHIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpaXAaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momueayuu K OOy4eHUIO  OHUOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOEXIEHUNU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM WM HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIITUXCSI PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHUs, Haluyue NpasoCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb 1IETTN U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTIOCTUTAIOTCS
B CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHBHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUSI, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBa)XEHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPYJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XCHUS, OCEPEKHOr0 OTHOIIECHUS K KYJIbTYpPHOMY HacCJEAUI0 U
TpaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit dexnepanuu, npupone u
OKPYIKaroIIEH CpeLE.

JlnyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJCHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTUA B MPOILIECCE peaiu3allid OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENILHOCTH, B TOM YHCJIE B YACTH:

1)rpamaaHcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaAIOIIETOCsSd KaK aKTUBHOIO U
OTBETCTBEHHOTO WIE€HA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEABHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W MO3HABATENBHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HUCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB TMPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HMaMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJCHUE W
pa3BuTHE OWOJOTWMH, TOHWUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIIEHHWE K MUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢u3nyeckoro BocnutaHusi, GOPpMUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MacHoro ooOpaza >KU3HU
(310poBOE€  TUTaHUE, COOJIOJIEHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIAaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/ly, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JCSITEIIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepaMm mpodecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oynymield mnpodeccud MW peanr30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUTaHBI;

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB W OLIEHKM MX BO3MOXHBIX TMOCHEACTBHM ISt
OKPY’KarOIIEN CPEBI;

OCO3HAHUE TJI00ALHOrO0 XapaKTepa 3KOJIOTHYECKHX MPOOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHMST W YyMEHUS TPU PEIICHHH TpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHUE paBHOBECHUS B HKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOochephI);

AKTUBHOE  HEINPHUIATUE JCUCTBHM, NPUHOCAIIMX Bpel OKPYKAIOLIEH
NPUPOIHON cpene, YMEHUE MPOrHO3UPOBATH HEOJArONMPUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATEITbHOCTH 3KOJIOTUYECKOU HAaIPABJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMHU B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOMN JIESITENBHOCTH dKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHUsA €€ poJu B
(GbopMHpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpeACTaBleHusT 00 OKpYXalollleM MHUpPE KaKk O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mpodaeM
COXPAHEHHUS TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAMUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb PEeCypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, OMCKA MyTeH BhIXO/a U3 I100ATbHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHus1  Mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIIEHUs OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAIILHOW TPaMOTHOCTH OOydYaromuxcs, GopMupyeMoit
IpY U3y4YEeHUH OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJL30BaTh MOJy4yaeMble 3HaHWS [JIs1 aHajdu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKIIOUEHHUS HAa OCHOBE HAyYHbBIX (PAKTOB H
VMMEIOIIMNXCS JaHHBIX C LIEJIbIO MOJYYECHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHust npo0JieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh UHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA 1O OHOJOTUU B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YyUaIOIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPaXKaroIIne
IEJTOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHEUU(PUKY METOJIOB [O3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIoBaHMe,  HaONIOJeHHE, M3MEpPEHUe, OSKCHEPUMEHT U  JIpyrue);
yYHUBEpCaJIbHbIE y4eOHbIe JAeHCTBUS (IIO3HABaTElbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecIeunBaroIIre dbopmupoBaHue (GyHKIIMOHATBEHOM
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIIETEHIMU OOYYalolUXCs; CIIOCOOHOCTH
o0yJaronuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHWS W YHUBEpCAJIbHbIE ydeOHbIe JCWCTBUA B
MO3HABATENLHON U COLUATBLHOMN MpPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT chopMupoBaHbl IMO3HABATEIIbHBIE
yHUBEpCaIbHbIe yUeOHbIE AEHCTBUS, KOMMYHUKATHBHBIE YHUBEPCAJIbHBIE YUEeOHbBIC
JEUCTBUSA, PETYJSTUBHbIE YyHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAas
NeSITeIbHOCTbD.

MetanpeaMeTHble pe3yibTaThl OCBOCHHS TMPOTPAMMBbl CPETHETO OOIIEro
o0pa30oBaHus TOJKHBI OTPaXKaTh:

OsgiaieHue YHHUBeEPCAJbHBIMU Y4eOHbIMHU MO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1)0a30Bble JIOru4ecKue A1eMCcTBH:

CaMOCTOSITENFHO  (OPMYNIHpPOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHMM 3HAHMM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUU, 0O00OIICHUS ), PACKPHIBATH CMBICT
OMOJIOTUYECKUX TOHATHHA (BBIACTATh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIIUBATH
CBSI3M C JIPYTUMHU TTOHSATHUSIMH);

OTIpENeNISITh 1EIU JEeATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
KUBOU MTPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUs (MHIYyKTUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

IPUMEHSITh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEJCTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAa,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4E€TOM aHalM3a MUMEIOIIUXCS
MaTepHaIbHBIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCJIeA0BaTEIbCKHE JeliCTBUSA:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs TPAKTUYECKUX 3a]1a4, PUMEHEHHIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICSITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlNH, MPEeoOpPa3oBaHUI0 W TPUMEHEHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHl NJisl J10Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYallUsAM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJIAThH IIEJICHANIPABICHHBIA IMOUCK TEPeHOCa CPEICTB M CIOCOOOB
JeUCTBUS B MPO(ECCUOHATBHYIO CPENY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3ZHEICATCIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJEH, MpeJjiaratb OpUTrMHAJIbHBIE MOJIXOJbl M pElICHUs,
CTaBUTh MIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIOBapsAX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUJIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTD;

bopMyITUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTMYHBIE METOJbI MPU TIOUCKE U
orbope Ounosorndeckor MHMOpPMAIIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3azay;

mpUOOpETaTh OIBIT WCHOJIB30BaHUS HMH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosiornueckor nHpopmaruu (Cxembl, rpauKu, TUarpaMMbl, TaOIHIbI, PUCYHKH
H ApyTOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ovonornyeckor HHPOpMANMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJMYECKHE  CpPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1)o0menme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTe WU UCKYCCHH IO CYIIECTBY OOCyXmaemMoi TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaaora Uiv JUCKYCCUN);

pacIio3HaBaTh HeBepOaJbHBIC CpEJCTBA OOIICHUS, ITOHUMATh 3HAYCHHUC
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaAMEPEHUS IPYTUX JOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHASA 1eATEJIbHOCTD:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboThI IpH peIIeHUH OUOJIOTHYECKOU MPoOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaKJIOTO WieHa KOJUICKTUBA;



MPUHUMATh UEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBaTH U
KOOPJMHHUPOBATh JICMCTBUS II0 €€ JOCTHUXKEHHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHUKOB, OOCYXHaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOErO BKJIAJa MU KaXJOTO yYaCTHUKA KOMAHIBI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

MpejaraTb HOBBIE MPOEKTHI, OLEHWBATH HAEU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHULIUATUBHBIM.

OBJ1aleHH e YHUBEPCAJIbHBIMHU PEryJITUBHBIMU AeCTBUSIMH:

1)camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pELICHUS B )KM3HEHHBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU 1IeJIEBblIE M CMBICIOBbBIE
YCTAaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HECHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIIECHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTElIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBaHHM, MCIOJB30BaTh MPUEMBI PeICKCUU NI OIEHKH CUTYyalliu, BBIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHIKECHUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
JEATEIIbHOCTH;

3)npunsaTHEe ceds M APYTrUX:

IPUHUMATh Ce0sl, TOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTATBl OCBOECHHS COJEPKAHMS Y4YeOHOro IpeaMmera
«buonorus» Ha yrayOn€éHHOM ypOBHE OpPUEHTHPOBAaHbI Ha oOecreyeHHue
npopuapHOro  oOyueHus  oOydaromuxcss — Ouwosormd. OHM  BKIIIOYAOT:
cnenuuyeckue s OMOJOTUH HAYyYHbIE 3HAHUSA, YMEHUS U CIIOCOObI JEHCTBUH 1O
OCBOCHHIO, UHTEPIPETALNH U MPEeoOPa30BAHUIO 3HAHWM, BUJBI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHBIX XU3HEHHBIX cUTyalusx. IIpenMerHble pe3yiabTaThl NPEICTABIEHBI IO
roJiaM U3y4eHHusl.

[IpenmeTHble pe3ynbTaThl OCBOECHUS yueOHoro mpeamera «buonorus» B 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ U poJu OHOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUU MpoOJeM  PalOHAIBLHOTO
IPUPOAOIIOIb30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoJIoTHy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIIOJAraronue OHWOJIOTMYECKHe TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKA,
OpraHu3M, MeTalo0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOpPUU
(xnetouynas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopusl
HacienctBeHHocth T. Moprana), yuenus (H. M. BaBwioBa — o0 neHrtpax
MHOrooOpa3ust ¥  NPOUCXOXKIEHUS  KYyJIbTYPHBIX  pacTE€HUil),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB IMEPBOTO TOKOJICHUS, PACIIEIUICHUS, YUCTOTHI TaMer,
HE3aBUCUMOIo HacienoBaHus 1. Menzaensa, TOMOJIOTHUYECKUX PALOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Bagunoga), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O IIO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKN: BUPYCOB, KIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPraHOB U CUCTEM
OpraHOB pACTEHUU, KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAEITEIbHOCTH,
MPOTEKAIOIIUX B OpPraHU3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHIECKIX
MPOIIECCOB: OOMEHA BEUIECTB (METa0O0JIM3M), MPEBPAILICHUSI YHEPTHH, OpOKECHHUS,
aBTOTPO(HOIO U reTepoTPOPHOro TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOoreHe3a, AMOpHOreHe3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOIO  pPa3BUTHS ~ opraHu3Ma  (OHTOIE€HE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO0 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M HUX
GyHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAHEWM W WX (YHKIHUSIMH, MEXITY
opraHamMud M CHCTEMaMH OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJOBEKa U UX
GyHKIUSIMH, MEXKIY CHUCTEMaMHM OpPraHOB M UX (QYHKUUAMH, MEXAY >Tanamu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATFHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY JUUIsl TOKA3aTENIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniaTb ONOJIOTHYECKUE 33/1a4M, BBISBISATH IPUUNHHO-CIIEACTBEHHbIE
CBSI3M MEX]y UCCIIeIyEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSAMH, JIE€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YIbTATOB;

yMEHHE BBIMOIHATH J1A0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMYyIUpYs Ieldb HUCCICIOBAHMS, AaHATU3UPOBATH IOTYYCHHbBIE
pe3yNbTaThl U AENATh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOAUMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  OPEJACTaBISATh  MOJY4YEHHBbIE  pe3yslbTaThl Ha  yYEHHYECKHX

KOH(EPEHITUAX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obnactu  OWoONOrMM M MEIMUMHBI  (KJIOHMPOBAaHUWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE T€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayuied mnpodeccuoHanbHOM
NEATENHPHOCTH B 00JacTH OMOJOTHH, MEAUITUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3MMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsiTh MO3HABATEIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccun u
MPOJOJDKEHHE OMOJIOTMYECKOro o0pa3oBaHMs B  OpraHu3alUsiX CpeaHero
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJH OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B IO3HAHWHM 3aKOHOB TPHUPOILI U PEIICHUU SKOJOTHYECKHUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICICHUs] W TOHWMAHHUE CYIIHOCTH OCHOBOIIOJATAIOIINX OMOJIOTUYECKUX
TEPMHUHOB M TOHATUH (BHJ, JKocHcTeMa, Ouocdepa), OHMOJIOTHYECKHE TECOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHS DBOJIOIMH), YICHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoapimeBoro cxoxacrBa K. M. boapa), mpaBuna (mmammyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMHIIbl DHEpPruu), rumnote3bl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
WCITIOJIb3yEMBbIMH B OMOJIOTHYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, M3MepeHue, HAONIOJCHHUE, YKCIEPUMEHT), CIOocO0aMU BBISBICHUS U
OILICHKH aHTPOIIOT€HHBIX U3MEHEHU B PUPO/IE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIM3UPYIONIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIONaTPUYECKOro u CUMIIaTPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYITUX CHJI SBOIOIMY HA TEHO(OH T TOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejie 0OWTaHMs, YepeOBaHUs HaIllpaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXKJIY TMPOIECCAMU SBOJIOINH,
JIBIDKYIIAMH CHJIAMUA aHTPOIIOTeHE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX JKOCHUCTEM W
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
MPUCTIOCOOJIEHHOCTh BHJIOB K cpelie OOuTaHMs, aOMOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUJIs JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHYECCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMSI, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOMUMOCTH COXPAaHCHHS MHOTO0Opa3usi BHUAOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEYCCTRA,;

yMEHHUE pemiaTh OMOJOTUYECKUE 33791, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIeyEMbIMU OMOJIOTUYECKUMH TPOIECCAMU U SIBIICHUSAMH, JIETaTh
BBIBO/Ibl M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOPHbIE M MpakTUYeCKHe paboThl, COOJIONATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYI0OBAHUEM;

YyMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctsamu, GOpMyIUpys 1elib KCCIENOBaHUs, aHATU3UPOBATH MOJYyUYEHHbIE
pe3yNbTaThl U ACNIaTh BHIBOIBL;

yMEHHE Y4JacTBOBAaTh B y4eOHO-HCCIICIOBATEIHCKONH pabOTe MO OHWOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaTbl HAa  yYEHHYECKHX
KOH(DepeHInsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKIECHUU JKU3HU, YEIOBEKa
U YEJIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MPEeAOTBpAIICHUS
riIo0aabHBIX H3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeATENBHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHMH, BETEPUHAPHHU, CEIbCKOTO XO3SMCTBA, IHIIECBON
MIPOMBITIUICHHOCTH, YTIIyOJISTh TIO3HABATENbHBI WHTEPEC, HAINpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu U MPOJOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OPTaHMU3AIUSAX CPEAHET0 MPOPECCHOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HanmenoBaHmue pa3/ie/ioB 4 TeM IPOrpaMMBbI Komirsectso wacos 20P

n/n Bcero K/p Il/p

bubmuorexa [{OK
1 bronorus xax Hayxa 1 https://m.edso:;.[ ru/7f41c292
2 JKuBbIe cCTEMBI U UX U3yUYCHUE 2 ngjﬁ;fg;ggﬁ £416292
3 buonorus kinetku 2 0.5
4 XuMuUuecKasi OpraHu3aius KISTKH 10 0,5 1 ngjﬁfggg?ﬁ}; £416292
5 Ctpoenue 1 pyHKIUH KIETKH 8 2
6 OOMeH BelecTB U MPEBpaIICHUE YSHEPTHHU B KIIETKE 9
7 Hacnencreennas nHpopMarus 1 peamsais e€¢ B KICTKe 9 1 0.5 Bu6nanorexa [TOK
8 JKU3HEHHBIN UK KIIETKHA 6 1 https://m.edsoo.ru/7f41c292
9 Crpoenue 1 pyHKIIMH OpPTraHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTUE OPraHU3MOB 8 1.5 ngjﬁ;fg;ggﬁ £416292
1 I'eHeTnka — Hayka 0 HAaCJIEICTBEHHOCTH U U3MEHYHUBOCTU 5 05
OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 bubmorexa [IOK
https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 ['enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1 bubnmorexa [JOK
16 BHOTEXHOIOTUS ¥ CUHTETUYECKAS OHUOJIOTHS 5 1 https://m.edso0.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2,5 13
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11 KITACC

HanmeHnoBaHMe pa3jeioB U TeM

KoanuyecTBo 4acos

Ne i/m Kourpoabnsie IIpakTHyeckue
HPOTPANMMET Beero padoThI padoThI
1 3apoXkIeHUE U Pa3BUTHE 3BOTIOLIMOHHBIX 4
IpeJCTaBICHUN B OMOJIOTHH
Muxkpo3Boitonus 1 €€ pe3yabTaThl 14 1 2
MaxkposBoIronus U €€ pe3ynbTaThl 6
4 [TpoucxoxxaeHne u pa3BUTHE )KU3HU HA 15 15
3emuiie
5 IIponcxoxaeHne 4er0BeKa — aHTPOIIOTEHES 10 1 1
DKoJIorusl — HayKa O B3aUMOOTHOILICHHAX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyXaroleil cpenoit
7 Opranu3msel 1 cpesia OOUTaHUS 1.5
8 DKOJIOTHSI BUAOB U MOIMYJISIIUI 0.5
9 ?;:;(i:;ﬂ co001IeCTB. DKOJIOTHYECKHE 12 05
10 buocdepa — rmobanbHast SKocucTeMa 6
11 UYenoBek U OKpysKarolas cpeaa 5
12 O06o011IeHne 1 MOBTOPEHUE 8 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7.5

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41lcc74

bu6mmorexa [JOK
https://m.edsoo.ru/7f41lcc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41lcc74

bu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Tema ypoka

/o

1 buosniorus kak KOMIJIEKCHAs HayKa U Kak 4acTh
COBPEMEHHOTO OOIIECTBA

2 JKuBrle cucTeMbl U UX CBOMCTBA

3 YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

4 Hctopus OTKPBITHS U U3YUEHHS KIIETKU.

Kiterounas reopus

MeTobl MOJIEKYIISIPHOM B KJIETOYHOW OMOJIOTHH.

[Tpaktuueckas padora Nel. «M3ydeHne MeTo10B
5 KJIETOYHOM Omooruu (xpomarorpadus,

anekTpodopes, muddepennnanbaoe

ueHtpudyruponanue, [TLP)»

KoaunuyecTBO
4acoB

Becer K/p I/p

0

0.5

aarta
U3y4yeH
ust

1 uen

1 uen

1 men

2 HeX

2 HeX

0P

bubnuoreka
HOK
https://m.edsoo.r
u/863e6122https
://m.eds00.ru/86
3e632a

bubnuoreka
LHOK
https://m.edsoo.r
u/863e6564

bubnnoreka
LHOK
https://m.edsoo.r
u/863e6e88

bubnnoreka
LHOK
https://m.edsoo.r
u/863e6122

I[eﬂTeJIbHOCTb yuuTead ¢

y4eToM padoueil mporpaMmbl
BOCIIMTAHUS

® YCTaHABIIUBATh
JIOBEPHUTEITBHBIC OTHOIIICHHSI
MEXY YUUTEIEM U
0o0y4JarommMucs,
CIOCOOCTBYIOLIUX
MO3UTUBHOMY BOCIIPUSITHIO
ydaliumucs TpeooBaHul U
MPOCHO YUUTEIS

¢ 0OYXJ1aTh 00 yUaIOLUXCA
coOroaaTh Ha yPOKe
OOIIETIPUHATHIE HOPMBI
MOBEICHUS, IPAaBHJIa OOIICHUS
CO CTaplIMMU (YUUTEIEM) U
CBEPCTHHKAMHU
(oOyuaronmucs)

¢ OOYXJ1aTh O0yUYaAIOLUXCS
co0JroIaTh Ha YpOKe
MIPUHLIMIIBI Y4eOHOM
TUCIUILTAHBL U
CaMOOpTaHU3aIIH

e [IpUBJIEKaTh BHUMAHUE
00y4aromuxcst K IeHHOCTHOMY
acIeKTy U3Y4aeMBbIX Ha ypOKe
SBJICHUU, IOHATHI, IPUEMOB

e [IpUBJIEKaTh BHUMaHUE
oOydJaromuxcs K



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
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00CyX/1aeMOi Ha ypOKe
uHbOpMaIlK, aKTUBU3ALUN
M03HABATEJIbHOMN
JEeSATeIbHOCTH 00Yy4aroIIUXCst

® OpraHU30BBIBATD IS
00y4aroIuXcsl CUTYyaIHi
KOHTPOJIS U OLIEHKH (KaK
y4eOHBIX TOCTHKCHUI
OTMETKaMH, TaK 1 MOPAJIbHBIX,
HPaBCTBEHHBIX, TPAKIAHCKUN
MTOCTYIIKOB)

® OpraHU30BBIBATH B PaMKax
YPOKa IOOIIPEHUE
y4e0HOI/COIuaTbHOM
YCIIETHOCTU

® OIIMPAThCS HA KU3HECHHBIN
OTIBIT 00YYAIOIIUXCS C YYETOM
BOCIUTATEIbHBIX 0a30BbIX
HallMOHAJILHBIX LIEHHOCTEH
(BHLY)

® aKIIEHTUPOBATh BHUMaHUE
oOydJaronuxcs Ha
HpPaBCTBEHHBIX poOIeMax,
CBSI3aHHBIX C HAYYHBIMH
OTKPBITHSIMH, U3yYCHHBIMU Ha
ypoke

® BOCIUTHIBATH Y 00YYarOIIUXCS
YYBCTBO YBAKEHHS K KU3HH
JIPYTUX JIIOJIEH U )KU3HU
BOOOIIIE

® pa3BUBAThH y 00yUarOIIMXCs
[I03HABATEJIbHYIO aKTUBHOCTb,



XMMHUYECKUHN COCTAB KJIETKU

MuHepanbHbI€ BEIIECTBA KIETKU, UX
Ouonornueckas pojb. BxoaHasi KOHTPOJIbHAS
padora

OpFaHI/I‘ICCKI/Ie BECIICCTBA KJIICTKH — OeJIKU.

JlaGopatopHas pabota Ne 1. «O6HapyxeHue
O€JIKOB ¢ TIOMOIIBIO KAUECTBEHHBIX PEaKIINi»

CaoiicTBa, Kaccudukamnus 1 GyHKIUA OEITKOB

0,5

0.5

2 HexX

3 Hex

3 Hen

3 Hexn

bubnnoreka
[HOK
https://m.edsoo.r
u/863e674e

bubnuoreka
HOK
https://m.edsoo.r
u/863e674e

bubnuoreka
HOK
https://m.edsoo.r
u/863e6b72

bubnuoreka
HOK
https://m.edsoo0.r
u/863e6b72

CaMOCTOSITEIILHOCTb,
WHHIIMATHBY, TBOPUYECKHEC
CIIOCOOHOCTH

® YYUTHIBATH KYJIbTYPHBIC
pa3nuuust 00yJaronIuxcs,
TI0JIOBO3PACTHBIX U
WHAWBUIYAJIBbHBIX
0COOEHHOCTEH

® CO3/1aBaTh JIOBEPUTEIHHBIN
TICUXOJIOTHYECKUI KIIUMaT B
KJIacce BO BpeMsl ypoKa
obmarbscs ¢ 00yyaromumMucs (B
JIaJIore), MpU3HaBaTh UX
JIOCTOWHCTBA, TIOHUMATh U
NPUHUMATD UX

® YCTaHABJINBAThH
JIOBEPHUTEIHHBIC OTHOIICHUS
MEXy YUYUTEIEeM U
00yJarouMMucH,
CHOCOOCTBYIOIINX
MO3UTUBHOMY BOCHIPHSTHIO
yyaruMucs TpeOoBaHuN U
POCKO yuuTens

® MOOYXaTh 00YJArOITUXCS
co0uro1aTh HA YpOKe
OOIICTTPUHSATHIC HOPMBI
TIOBEJICHHUS, TIPABUIIA OOIICHUS
CO CTapIIUMU (YUUTENEM) U
CBEPCTHUKAMH
(oOyyarormmmMucst)

® MOOYX1aTh 00YJarOITUXCS
coOII01aTh HA YPOKe


https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6b72
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4 Hen bubnmoreka
10 Oprannueckue BEeUIeCTBA KIETKH — YTJI€BO/IbI HOK
https://m.edso0.r
u/863e6870
4 nen bubnmnoreka
11 Opranuyeckue BeliecTBa KJIETKU — JIUMUIBI HOK
https://m.edsoo.r
u/863e6870
Hyxnennossie kucnotsl. JIHK u PHK. 4 Hen Bubnuoreka
12 JlaGopatopHnas paborta Ne2. «MccnenoBanue 05 LIOK
HYKJICMHOBBIX KHMCJIOT, BBIJIEJICHHBIX U3 KJIETOK ' https://m.edsoo.r
Pa3TUYHBIX OPTAaHU3MOBY u/863e6d5¢c
5 Hen bubnnoreka
13 Crpoenue u pynkiuu ATO. Jlpyrue IIOK
Hykneosuarpugocharer (HTD) https://m.edsoo.r
u/863e6d5c
S Hen bubnuoreka
14 CexBenupoBanue JIHK. Metoasl reHOMUKH, I[IOK
TPAHCKPUIITOMHUKH, IPOTEOMUKHU https://m.edsoo.r
u/863e6d5¢c
5
15 MeToapl CTPYKTYPHOU OMONIOTHH OKHeH
T
16 Tunel knetok. [IpokaproTnueckas KiieTka 6 Hen
. 6 Hen bubnmoreka
CrtpoeHue 3yKapuoTHUYECKOM KIIETKH.
. LIOK
17 [Tpaktuueckas pabora Ne2 «l3yueHue cBOCTB 0.5
. 6 https://m.edsoo.r
KIICTOYHOU MEMOpaHbD) /363660
. 6 Hex bubanoreka
18 [ToBEepXHOCTHBIN anmapar KIeTKA

[MOK

IIPUHLIUIIBI Y4eOHOU
JVCIIUTUTAHBL 1
CaMOOpTaHU3aIIH
NpUBJIEKaTh BHUMAaHHE
oOyJarmuxcs K
00cyx1aemMoil Ha ypoke
UH(POPMAIINH, AKTUBU3ALIUU
ITO3HABATEJILHON
JeSITeIbHOCTH 00yUaIOIUXCS
BO3MOYKHOCTH B Pa3JIMYHbIX
BUJAX JIEATEILHOCTH
00yyaromuxcs co CI0BECHOM
(3HaKOBOI1) OCHOBOIA:
caMocCToOsITeNIbHas paboTa ¢
yueOHUKOM, paboTa C Hay4HO-
MOIYJIIPHOM JINTEPATypOH,
0TOOp M CpaBHEHHE MaTepHrala
10 HECKOJIbKUM MCTOYHHKAM
peaTn30BHIBAT
BOCIIUTATEIIHLHBIE
BO3MOYKHOCTH B Pa3JIMYHBIX
BUJAX JIEATCILHOCTH
00yYarOIINXCSI CO CIIOBECHOM
(3HAKOBOW) OCHOBOM:
CUCTeMAaTH3aIus y1eOHOTO
MaTepuaia

OpraHU30BBIBATH IS
00yJaromuxcs CUTyaIui
KOHTPOJISI M OIICHKH (KaK
y4€OHBIX IOCTHIKEHUHN
OTMETKaMH, TaK ¥ MOPAJIbHBIX,
HPaBCTBEHHBIX, TPAKIAHCKUNA
MTOCTYIIKOB)


https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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https://m.edsoo.r

u/863e716¢c
OnHOMEeMOpaHHbIE OPTaHOU bl KIIETKH. 7 Hen Bubnuoreka
19 [TpakTnueckast padora Ne3 «M3yuyenue 05 L[IOK
JIBUOKEHUS LIMTOILIA3MbI B PACTUTEIIBHBIX https://m.edsoo.r
KJIETKAX» u/863e6ff0
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH: 7 Hen Bubnuoreka
20 MHUTOXOHIPHH, IIacTU bl JlabopaTopHas pabora 05 LIOK
Ne3 «HMccnemoBanue m1a3Moan3a U https://m.edsoo.r
JICTUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX u/863e716¢
7 Hen bubnmoreka
21 HememOpanHbIe opraHOU bl KJIETKU HOK
https://m.edsoo.r
u/863e6ff0
8 Hexn bubanoreka
OK
22 CTpoetie 1 pyHKLHH P ﬁtpss//m.edsoo.r
u/863e716¢
8 Hen
CpaBHHTENBbHAS XapaKTEPUCTHKA KIICTOK
93 sykapuoT. JlaboparopHas padora Ned 05

((H?:y‘leHI/Ie CTPOCHHUA KIICTOK PA3JIMIHBIX
OpTraHu3MOB»

¢ OPraHU30BbLIBATH B paMKax

ypOKa MOOILIPEHHE
yaeOHO/corranbHOI
YCIIEITHOCTH

® OPraHu30BbIBATH

WHANBUIYAIbHYIO YUeOHYIO
JIeSITCIIbHOCTD

BOCIHUTHIBAThH y 00Y4aIOIINUXCS
9YBCTBO YBOKEHUS K )KU3HU
JPYTHUX JIOJIEHN U )KU3HU
BOOOIIIE

aKIIEHTUPOBAThH BHUMaHHUE
00ydJaromuxcs Ha
HPABCTBEHHBIX MTPOOIIEMaAX,
CBSA3aHHBIX C HAYYHBIMU
OTKPBITHSIMH, U3YYCHHBIMU Ha
ypoke

pa3BUBATh Y 00yYaIOUINXCS
MO3HABATEIILHYIO aKTUBHOCT,
CaMOCTOSITENIbHOCTb,
WHUIMATHBY, TBOPUYCCKHEC
CITIOCOOHOCTH

YUUTHIBaTh KyJbTypHBIE
paznuuus o0ydJarouuxcs,
MOJIOBO3PACTHBIX U
WHIMBUTYaJIbHBIX
0COOeHHOCTEH

CO3/1aBaTh JOBEPUTEITHHBIN
TICUXOJIOTHYECKUAN KITUMAT B
KJIacce BO BPEMS ypoKa
o0uiaThest ¢ 00y4aroImUMUCS
(B nuasiore), Mpu3HaBaTh UX
JIOCTOMHCTBA, TIOHAUMATh U
MPUHUMATD UX



https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

ACCUMUIISITIVS U TUCCUMUIISLINS — JBE CTOPOHBI 8 Hen
bubnnoreka
MeTtabonuszma. Tumnsl 0OMeHa BEIIECTB. OK
24 JlaGopaTtopHnas pabota «3yuenue 1
KaTaJIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha s fm.exlsoo.f
P u/863e766¢
pUMeEpe aMHJIa3bl WIIA KaTalla3bl)»
DepMEHTATUBHBIN XapaKTep peakui 9 Hen
bubnuoteka
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas OK
25 pabota NeS«U3ydenue pepMeHTAaTHBHOTO 0.5 1
https://m.edso0.r
pacuieryieHus epPoKCUIa BO0poOIa B 1/36366b72
PaCTUTEIBHBIX U )KUBOTHBIX KJICTKAX)
26 benku-akTuBaTOpBl U OEIKU-UHTUOUTOPHI 9 Hen
9 Hen bubnunoreka
27 ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB HOK
https://m.edso0.r
u/863e7c98
10 bubnuoteka
28 doTtocuHTE3 Hea HOK
https://m.edsoo.r
u/863e7c98
Xemocuntes. Jlaboparopnas padota Ne6 10 bubsmorexa
HET LHOK
29 «CpaBHEHHE TIPOIeCCOB (POTOCHHTE3A U 0.5
N EMOCHITE3ay https://m.edso0.r
u/863e7c98
30 AHa3poOHBIC OpraHu3Mbl. Buabl OpoxeHusl. 0,5 10men

peaM30BbIBATh HA YPOKAX
MOTHUBHPYIOIIMHA MOTEHIIUAT
IOMOpa, pa3psHKaTh
HaANPSHKEHHYIO 0OCTaHOBKY B
KJlacce

® YCTaHABJIMBATh
JIOBEPUTEITHHBIC OTHOIIICHUS
MEX]y YIUTEIEM U
00yJaroummMucH,
CIOCOOCTBYIOIIUX
MO3UTHBHOMY BOCIIPUSITHIO
yUaImuMucs TpeOOBaHHN U
IPOCHO yuuTens

® MOOYXaTh 00YJarOITUXCS
coOroaTh Ha ypOKe
OOMICTTPUHSATHIC HOPMBI
MIOBEJICHUS, TIPABUIIA OOIICHUS
CO cTapmuMu (y4uTesaeM) u
CBEPCTHUKAMH
(oOy4arommmucst)

® MOOYXXaTh 00YyJarOIUXCs
co0ur01aTh HA YpOKe
MPUHITUTIBI Y4eOHOM
JUCHUTUTAHBI 1
CaMOOpTaHU3aINH

® [IPUBJICKATh BHUMAaHHE
00ydJaromuxcs K
o0cyx/1aeMoii Ha ypoKe
uHpOPMaIIUHU, aKTHBU3ALIUN
M03HABATEIIbHOM
JeSITEIbBHOCTH 00Y4aroIIuXCst

® BO3MOXHOCTH B Pa3INIHBIX



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6b72
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JlaboparopHnast pabota Ne7 «CpaBHeHHe
MIPOLIECCOB OPOKEHUS U JbIXaHUS»

11 bubnuoreka
31 AspoOHBIE OpraHU3MBI. ITaIlbl SHEPTETHIECKOTO HeTT I[IOK
obmeHa https://m.edsoo.r
u/863e7aae
11 nen bubnuoreka
32 DHeprusi MeMOpaHHOTO TPaJUeHTa POTOHOB. L[IOK
Cunte3 AT®: pabota npotoHHOM AT®-crHTa3bI https://m.eds00.r
u/863e7aae
11 bubnuoreka
33 Peakiuu maTpudHOTO CHHTE3a Hea Ettopf/ /m.edsoo.r
u/863e796e
12 bubnuroreka
34 Tpanckpunuusa — matpuunbii cuare3 PHK Hel HOK
https://m.edsoo.r
u/863e796e
12 bubnuoreka
.. Hen OK
35 Tpancisius u e€ 3ranbl ﬂtps://m.edsoo.r
u/863e796e
36 Koauposanune amunokuciaor. Ponas pubocom B 12
ounocuHrese OeKa HEl
Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT 13
37 MorekysipHbIe MEXaHU3MBbI KCIIPECCHH T€HOB HEJT
y 9YKapuoT
38 Bupycbl — BHeKIeTOUHbIE (POPMBI KUZHU U 05 13 bubnuoteka
oOnuratHele napaszutsl. [IpakTudeckas pabora HE [HOK

BUJAX JIEATEILHOCTH
00y4JaromuXCcs CO CIIOBECHOM
(3HaKOBOI1) OCHOBOIA:
camocrosiTeNnbHas padoTa ¢
y4eOHUKOM, paboTa C Hay4HO-
MONYJIIPHOM JINTEpaTypOH,
0TOOp U CpaBHEHHE MaTepHala
M0 HECKOJIbKUM UCTOYHHKAM
pealln30BhIBAThH
BOCTIUTATEIbHBIE
BO3MO>XHOCTH B Pa3IUYHbBIX
BUJAX JIEATEIBHOCTH
00ydJaronuxcs Co CJIOBECHOM
(3HAKOBOI) OCHOBOM:
cUcTeMaTu3anus yueOHOro
Marepuaia

OpPTraHU30BBIBATH IS
00yyaromuxcs CUTyarui
KOHTPOJISI U OLIEHKH (KaK
y4eOHBIX TOCTHKEHUN
OTMETKAaMH, TaK U MOPAJIbHBIX,
HPABCTBEHHBIX, TPAXTAHCKHIA
MOCTYIIKOB)

OpraHU30BBIBATH B PAMKax
yYpOKa MOOIIpEeHne
y4eOHOI/CoruanbHOM
YCIICITHOCTH

OpPraHNu30BBIBATH
WHAUBUIYAIbHYIO YU4EOHYIO
JeSITeTbHOCTD

BOCIIUTBIBATH Y O0YJarOIIUXCS
YYBCTBO YBKEHUS K KU3HU
JPYTHUX JIOJIEHN U )KU3HU


https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Ned4 «Co3nanue Mmozenu Bupyca»

https://m.edsoo.r

u/863e7540
13
39 KonTposbHasi pabora 3a 1 moyroaue .
HCA
40 BupycHsble 3a001eBaHMs Yel0BeKa, )KUBOTHBIX, 14
pacTeHuit HEen
14 bubnuoteka
41 HanorexHo0ruu B OMOI0THH ¥ MEIUIINHE HEn HOK
https://m.edsoo.r
u/863e81b6
. 14
42 JKU3HEHHBIN UK KIETKU
He
. 15
43 Matpuunsiii cunre3 JHK
HE
Xpomocomsbl. JTaboparopHas padota Ne® 15
44 «M3yueHue XpOMOCOM Ha FOTOBBIX 05  gen
MUKpOIIpenapaTax»
15 bubnuoreka
Hel [HOK
45 €JICHUE KJIETKU — MHTO3
A https://m.edsoo.r
u/863e831e
Tunel kneTok. KapuokuHes 1 IUTOKUHES. 16
46 JlaGopaTtopnas pabora Ne9 «Habmronenue 05 HEJ
MHUTO3a B KJIETKaX KOHYHMKA KOpeIKa Jiyka (Ha '
TOTOBBIX MUKpPOIpEnapaTax)»
16
47 Perynanuys ;xM3HEHHOTO IUKJIA KIIETOK
HeJl
16
48 OpraHusM Kak eIMHOE 1IeJI0€
HeJl

BOOOIIIE

aKIEHTUPOBAaTh BHUMAaHHE
oOyJaromuxcs Ha
HPAaBCTBEHHBIX MTPOOIIEMaX,
CBSI3aHHBIX C HAYYHBIMH
OTKPBITHSIMH, U3YYEHHBIMU Ha
ypoKe

pa3BUBATh y 00yYarOUINXCs
MI03HABATEJIbHYIO aKTUBHOCTH,
CaMOCTOSITENIBHOCTb,
VMHHIIAATHBY, TBOPUECKHUE
CHOCOOHOCTH

VUUTHIBATh KyJIbTYypPHBIC
paznuuus o0ydJarouuxcs,
MI0JIOBO3PACTHBIX U
WHANBUAYaIbHBIX
0cobeHHoCTeH

CO371aBaTh JOBEPUTEIIbHBIN
MICUXOJIOTMYECKUN KITUMAT B
KJ1acce BO BpeMsl ypoka
o0uaTbest ¢ 00y4aroIUMUCS
(B nuasiore), mpu3HaBaTh UX
JIOCTOWHCTBA, IOHUMATb U
MPUHUMATD UX
peann30BBIBAaTh HA YPOKAX
MOTHBUPYIOIINN TOTEHIHAT
I0OMOpa, pa3psKaTh
HANPSHKEHHYIO 0OCTaHOBKY B

KJ1aCCe

® yCTaHaBJIMBaTb

JOBCPUTCIIbHBIC OTHOILICHU A


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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49 Txanu pacrenuii. JlJaboparopnas padora NelO 05 17
«M3yueHue TkaHel pacTeHUN» ' HE/I.
50 TkaHM )KUBOTHBIX M 4yesoBeka. JlabopaTopHas 05 17
pabota Nell «M3ydyeHune TkaHel 5KUBOTHBIX» ' HEJl.
Opransl. Cuctemsl opranoB. JlabopatopHas 17
51 pabota Nel2 «M3yueHune opraHoB IIBETKOBOTO 0.5 wen.
pacTeHus»
18
52 Ormopa Tenia OpraHu3MoB
HEJI.
18
53 JIBI>KeHNEe OpraHn3MOB
HE/I.
18
54 ITuTanue opraHu3MoB
HEJI.
55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX. 19
[TuimeBapuTebHAs CHCTEMA YEIIOBEKa HEJI.
19
56 JlpIxaHue opraHu3MoB
HE/I.
19
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U UEJIIOBEKA
HEll
20
58 TpaHCcoOpT BEMIECTB Y OPraHU3MOB
Hell
59 KpoBeHocHas cucrteMa no3BOHOYHBIX KMBOTHBIX 20
U 4CJIOBCKa HEN
20
60 Brigenenue y opranu3smMoB
Hell
21
61 3ammra y opraHu3MoB
HEll
62 NMMmyHHast cucTeMa 4yenoBeKa 21uen

MEXy yYUTEIEeM U
00ydJaronuMucs,
CIOCOOCTBYIOILIUX
MO3UTUBHOMY BOCHPHUSTHIO
y4JamuMucs TpeOoBaHuN U
POCKO yuuTens

no0yX/1aTh 00yJaromuXcs
c00JII0/1aTh Ha YPOKE
OOIIETTPUHSATHIE HOPMBI
MIOBEJICHUS, TIPABUIIA OOIIEHUS
CO cTapmuMu (yduTeseM) u
CBEPCTHUKAMH
(oOy4arormmmucst)

no0yX/1aTh 00yJaromuxcs
c00JII0/1aTh Ha YPOKE
NPUHINIB Y9eOHOH
TVICIIUTUTAHBL U
CaMOOpraHu3aIH
NpUBJIEKaTh BHUMAaHHE
00ydJaromuxcs K
o0cyx/1aeMoii Ha ypoKe
WH(POPMAIINH, aKTUBU3ALIUU
II0O3HABATEJILHON
JESITeTbHOCTH 00yUYaIOIIHXCSI
BO3MOYKHOCTH B Pa3JIMYHBIX
BUJAX JIEATEIBHOCTH
00y4aromuxcs CO CIIOBECHOM
(3HAKOBOI) OCHOBOM:
CaMOCTOsITeNIbHAs paboTa ¢
yueOHUKOM, paboTa ¢ Hay4yHO-
MOMYJISIPHOM JIUTEPATypPOH,
0TOOp U CpaBHEHHE MaTepHuaia
M0 HECKOJIbKUM HCTOYHHKAM

® PCAJIN30BbIBATDH



21

63 Pa3npaxxuMoCTh U peryNsius y OpraHu3MoB .
HEAO
64 ['ymopainbHast perysius U d3HIOKpUHHAsI 22
CHCTEMa »KUBOTHBIX U YEJIIOBEKA HEJ
22 bubanoreka
OK
65 DopMbI pa3MHOKEHHST OPTaHU3MOB Hel 1
PMHLP P https://m.edso0.r
u/863e7540
22 bubnnoreka
66 [TommoBoe pa3MHOKEHUE Hea HOK
https://m.edsoo.r
u/863e7fda
23 bubnnoreka
67 Metios HEx HOK
https://m.edso0.r
u/863e7fda
["ametorenes. OOpa3oBaHue U pa3BUTHE 23 Bubauoreka
68 MOJIOBBIX KJIETOK. JJabopaTopnast pabora Nel3 05 HeJ [IOK
«M3ydenne cTpoeHus MOJIOBBIX KIETOK Ha ' https://m.edso00.r
TOTOBBIX MHKpOIIpenapaTax» u/863e81b6
23 Bbubnnoreka
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — HeJl IIOK
OHTOT'CHE3 https://m.edsoo.r
u/863e8436
20 3akiaaka OpraHoB U TKaHEH U3 3apOJIbILIEBBIX 24
JINCTKOB HEJ
Poct u pa3Butue xxuBoTHBIX. JlabopaTtopHas 24
71 pabota Nel4 «BrisiBIIeHHE IPU3HAKOB CXOJICTBA 0.5 wHen

33p0,[[bl].].lel>i ITO3BOHOYHBIX )KXUBOTHBIX»

BOCIIUTATEIIHLHBIC
BO3MO>XHOCTH B Pa3TUYHBIX
BUJIaX JCATCILHOCTH
00y4aroIIUXCsl CO CIIOBECHOM
(3HaKOBOI1) OCHOBOIA:
cUcCTeMaTu3anus ya1eOHOro
MaTepuana

OpraHU30BBIBATH IS
00yyaromuxcs CUTyarui
KOHTPOJIS U OIIEHKHU (KaK
Y4E€OHBIX TOCTH)KCHUI
OTMETKAaMH, TaK U MOPAJIbHBIX,
HPaBCTBEHHBIX, IPAXTAHCKHMA
MIOCTYIIKOB)

OpPTaHHU30BBIBATH B PAMKaX
ypOKa MoOoIIpeHHe
y4eOHOI/cormanbHOM
YCTEIIHOCTH

OpPraHU30BBIBATH
WHAUBUIYAIbHYIO YU4EOHYIO
JESITEIIbHOCTD

BOCIIHUTHIBAThH y 00YYAIOIIUXCS
YYBCTBO YBaKEHUS K KU3ZHU
JIPYTUX JIOJEHN U )KU3HU
BOOOIIIE

aKIIEHTUPOBATh BHUMaHUE
00ydJaromuxcs Ha
HPABCTBEHHBIX MPOOIEMaX,
CBSI3aHHBIX C HAYYHBIMH
OTKPBITHSIMH, U3YYCHHBIMU Ha
ypOKe

pa3BHUBATh Y 00yYArOITIXCS
MO3HABATENIbHYIO aKTUBHOCTD,


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
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24 CaMOCTOSTEIILHOCTb,
He WHUIMATHBY, TBOPUYCCKHE
CIIOCOOHOCTH
® VUUTHIBATh KYJbTYypPHBIC
pa3nuuus 00ydaronmxcs,
MIOJIOBO3PACTHBIX U
WHIUBUYATbHBIX
ocoOeHHOCTEH
® CO3/1aBaTh JIOBEPUTEIbHBIN
MICUXOJOTHYECKUH KJIMMAT B
KJIacCe BO BPEMs ypoKa
® 00IIaThCS C OOYUAIOIITMMHUCS
(B anasiore), mpu3HaBaTh UX
JIOCTOMHCTBA, IOHUMATh U
MPUHUMATD UX
pealn30BhIBAaTh HA YPOKax

Pa3smMHOKEHME U pa3BUTHE PACTCHUM.
72 JlaboparopHas pabota Ne 15 «Ctpoenue 1 0.5
OpraHOB Pa3MHOKECHHUS BBICIINX PACTCHUN

MOTHBHPYIOIINI TOTEHIAAI
I0MOpa, pa3psKaTh
HaNpsHKEHHYI0 00CTaHOBKY B

KJ1acce
25 bubnmnoTeka ® YCTaHABINBATbH
73 VcTopust CTAHOBJICHUS ¥ Pa3BUTHS TCHETUKH KaK 1 Heol LIOK JIOBEPUTEIIbHBIC OTHOIICHHUS
HayKHd https://m.edsoo.r MCXKIY YIUTCIIEM U
u/863e86f2 00yHaromMMucs,
25 bubnuoteka cnocobeTByromux
OCHOBHEBIE TTOHATHS ¥ CHMBOJIBI TEHETHKH. OK MO3UTUBHOMY BOCHPUSTHIO
HE o
74 Jlaboparopnas pabota Nel6 «/Ipozoduna kak 1 05 A tht Iim.ed ydarumucs TpeboBaHuil u
. s://m.edso0.r
00BEKT FEHETHYECKMX UCCIIEIOBAHMUI /8%3 862 npoch0 yuuTens
U/cboecbiz e 100X /1aTh 00 YyJAIOLIUXCS
25 Hen bubanoreka coOroaTh Ha ypOKe
3aKOHOMEPHOCTH HaCJIeI0BaHMS IPU3HAKOB.
1IOK OOIICTIPUHSATHIC HOPMBI
75 Momnorubpunnoe ckpeuuBanue. [Ipakruueckas 1 0.5

https://m.edsoo.r ~ HMOBEICHMS, MPABHIIA OOIIECHUS
u/863e8878 CO CTapIIMMH (y4UTEIEM) U

pabota Ne5"M3yuenue pe3yabTaToB


https://m.edsoo.ru/863e86f2
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MOHOTHOPHUIHOTO CKPEIIMBAHUS Y TIPO30(pHIIBL"

26 bubnuoreka
76 [{uTonornyeckrue 0OCHOBHI MOHOTHOPHIHOTO Hen LHOK
CKpellBaHUA https://m.edsoo.r
u/863e8878
77 Ananusupytouiee ckperuBanue. Hemosnnoe 26
JIOMUHUPOBaHHE Hell
26 bubnumoreka
Jurubpunnoe ckpemuanue. [Ipaktudeckas
HE LHOK
78 pabota Ne6 «3yueHue pe3ynbTaToB 0.5
5 . Pisy https://m.edsoo.r
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI /36368934
27 bubnuoreka
79 [{uTonornyeckrie OCHOBBI AUTHOPHUIHOTO Hell IIOK
CKpELIUBaHHUs https://m.edsoo.r
u/863e89a4
27uen  bubamotexa
80 CuenyieHHOE HacleJ0OBaHNe IPU3HAKOB HOK
https://m.edso0.r
u/863e8c60
81 XpOMOCOMHasE TEOPHsL HACJIEACTBEHHOCTH 27 Hen
28 bubnuoreka
82 I'eneruka mosna He LIOK
https://m.edsoo.r
u/863e8c60
28
83 I'eHoTHII KaK LEJIOCTHAS CUCTEMA
HeJl
84 ['eHeTnyeckuili KOHTPOJIb PA3BUTHS PACTEHUM, 28
JKUBOTHBIX U YEJIOBEKa Hell
85 M3MeHUnBOCTh IPU3HAKOB. Bubl N3MEHUMBOCTH 29uen  bubamotexa

CBEPCTHUKAMH
(oOy4arommmMucst)
no0yX/1aTh 00yJaroImuXcs
c00JII0/1aTh Ha YPOKE
HPUHIUIBI Y4eOHOH
JUCIUIIIMHEL 1
CaMOOpraHu3aI1H
NpUBJIEKATh BHUMaHUE
00ydJaromuxcs K
o0cyx/1aeMoi Ha ypoke
WHPOPMAaIINH, aKTUBU3ALUU
MO03HABATEJIbHOM
JeSITEIbBHOCTH 00Yy4aroIInuXCst
BO3MOXKHOCTH B Pa3IMYHBIX
BUJAX JIEATEILHOCTH
00yJaroIIMXCs CO CIIOBECHOM
(3HAKOBOI) OCHOBOM:
caMmocTosATeNbHas paboTa ¢
yueOHUKOM, paboTa ¢ Hay4yHO-
MOMYJISIPHOM JIUTEPATypOH,
0TOOp U CpaBHEHHE MaTepHuaia
10 HECKOJIBKUM MCTOYHHKAM
peann30BBIBATH
BOCIIUTATEIbHBIE
BO3MO>KHOCTH B Pa3IMYHBIX
BUJAX JIEATEIBHOCTH
00yJaroIIMXCs CO CIIOBECHOM
(3HAKOBOI) OCHOBOM:
cHCTeMaTH3alus y4eOHOTro
MaTepuaia

OpPraHU30BBIBATH IS
o0yyaromuxcs CUTyaIui
KOHTPOJISI ¥ OLIEHKH (KaK


https://m.edsoo.ru/863e8878
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[HOK
https://m.edsoo.r

u/863e8efe
29 bubnnoreka
K
86 MoaudukanroHHass '3MEHIYUBOCTh Hen 1o
https://m.edsoo.r
u/863e8efe
BapuaryonHslii psa v BapualiioHHasi KpuBasi. 29
JlaboparopHuas pabota Nel7 «UccnenoBanue HEJT
87 3aKOHOMEPHOCTEN MOJU(PHUKAIIMOHHON 0.5
n3MeHunBOoCTH. [locTpoeHne BapualmoHHOTO
psia U BapuallMOHHOW KPUBOW»
30 bubnuoreka
88 I'eHoTunMuUeckast U3AMEHYUBOCTD. HEX HOK
KoMmOnHaTuBHAS N3MEHYUBOCTD https://m.edsoo.r
u/863e8efe
30 Bubnuoreka
MyTaunoHHasi ©3MEHYMBOCTb. [IpakTrueckas 1IOK
HEJ
89 abora Ne7 «Myraruu y apo3zoduisl (Ha 0.5
II?OTOBBIX MUK 0}: emna ZTai)» ! ( https. fim.ed=0.t
pornperap u/863e8efe
90 3aKOHOMEPHOCTH MYTAI[MIOHHOTO MpoIiecca. 30
DIUreHeTHKAa U SITUT€HOMHUKA HeN
31 bubnuoreka
91 I'eneruka yenoseka. [IpakTuueckas pabota 05 Hen LHOK
No8«CocraBnenue 1 aHalu3 poOJAOCIOBHOM ' https://m.edso00.r
u/863e8d78
92 MeToabl MEQUIIMHCKON T€HETUKHU 31 "Hen
93 3HaueHnEe MEIUIIMHCKONA T€EHETUKHU B 31 Hen

npeaoTBpalicH U JICUCHUH IT'CHCTUYICCKUX

y4€OHBIX JIOCTHXKEHUH
OTMETKaMH, TaK ¥ MOPAJIbHBIX,
HPABCTBCHHBIX, TPAXTaAHCKHHA
MOCTYIIKOB)

OpPraHU30BBIBATH B PAMKaX
ypOKa MOOIIpEHHE
yaeOHOM/corranbHOI
YCIICITHOCTH

OpPTaHW30BBIBATH
WHANBUIYAIBHYIO YUeOHYIO
JIeSITCIIbHOCTD

BOCIIUTHIBATH Y 00YJarOIIUXCS
9YBCTBO YBOKEHUS K )KU3HU
NPYTUX JTIOICH U KU3HU
BOOOIIIE

AKIIEHTUPOBATh BHUMaHUE
00ydJaromuxcs Ha
HPABCTBEHHBIX MPOOIIEMAX,
CBSI3aHHBIX C HAYYHBIMH
OTKPBITHSIMH, U3YYCHHBIMU Ha
yYpOKe

pa3BUBATh Y 00YYAIOLIHXCS
MO3HABATEIILHYIO aKTUBHOCT,
CaMOCTOSITEIILHOCTb,
WHUIMATHBY, TBOPUYCCKHEC
CITIOCOOHOCTH

YUUTHIBATH KYJIbTYPHBIC
paznuuus o0ydJarouuxcs,
MI0JIOBO3PACTHBIX U
WH/IMBUTYQJIbHBIX
0COOeHHOCTEH

CO3/1aBaTh JOBEPUTEIHHBIN
TICUXOJIOTHYECKUAN KITUMAT B
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3a00JIeBaHUIl YeI0BEKA

OcHoOBHBIE TOHATHS cenekiuu. JlaboparopHas 32 LBII/gEHOTeKa
94 pabota Nel8 «M3ydyeHue copToB KyIbTypHBIX 1 05 A
. https://m.edso0.r
pacTeHHd U TIOPO/I JOMAIITHUX KHBOTHBIX) /36369214
MeTtoapl cenekimoHHo# padoTsl. JIabopaTopHas 32 BI?EHOTGM
95 pabota Nel9 «3ydyeHue METOI0B CEIEKIINH 1 0.5 Hel 1
. https://m.edso0.r
pacTerui /86369214
JlocTrKEeHHSI CeNISKIINN PACTEHUHN M JKHBOTHBIX. 32 BI/gIgHOTeKa
96 ITpakTuueckas padota Ne9 «IIpuBuBKa 1 Hea 1
N https://m.edso0.r
pacTerui /86369336
97 CoxpaHeHue, U3y4eHHEe U HCIIOJb30BaHHE 1 33
TEHETHUUYECKUX PECYpPCOB HEJl
brotexHooTHs Kak Hayka ¥ OTpaciib 33
98 npou3BojcTBa. [IpakTudeckas padora Nel( 1 0.5 mHen
«M3y4yeHne 00beKTOB OMOTEXHOIOTHI
99 OCHOBHBIC HaNpaBJICHUS] CHHTETHYECKON 1 33
onosioruu HEN
34
100 XpOMOCOMHAsI ¥ T€HHasi UHKEHEPUs 1 .
HCA
34
101 MeauiHcKe OMOTEXHOIOT NI 1 wex
102 IIpome:kyTounas arrecranus B popme 1 1 34
KOHTPOJIbHOI padoThl HeJ
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 25 135

KJIacCe BO BpEMS ypoKa

® 00IIaThCS C OOYUAIOIIMMHUCS
(B anasiore), mpu3HaBaTh UX
JIOCTOMHCTBA, TIOHAUMATh U
MPUHUMATH UX
pealin30BbIBaTh Ha YPOKax
MOTHBHPYIOIIHIA MOTCHITHAT
IOMODAa, pa3psKaTh
HaNPSHKEHHYIO 0OCTaHOBKY B
KJ1acce


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KITACC

KosaunuyecTBo JdeATeIbHOCTDh YUUTEJIA C
Ne T 4acoB Aara 30P yueToM padoueii mporpamMmsl
u/n eMa ypoka Beer U3y4eH BOCIHTAHMS
o Kp II/p wusa
1 Hexn ® YCTaHaBIIMBATh
1 OpomonmonHas teopus Y. Jlapsuna 1 Y
CEeHT JIOBEPUTEITHHBIC OTHOIIICHUS
1 Hen bubanoreka MEKIY yIHTCIeM 1
00yJaronuMucs
JIBYOKyIlME CHIIBI ABOJIFOIMU BUAOB 110 Y. CEHT I[IOK YA ’
2 1 httos:/fm.ed CIOCOOCTBYIOIIUX
Hapeumy tps://m.edso0.r MMO3UTUBHOMY BOCIIPUSITHIO
u/863e9da4 ydanmucs TpedoBaHuil U
1 Hexn bubnunoreka pOCKO yuuTens
3 Bbopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1 CEHT L[IOK e MOOYXaTh 00YJarOIIUXCs
HMCKYCCTBEHHBIN OTOOP https://m.edso00.r cobMIOaTh Ha ypOKe
u/863e9ed0 OOLIENPUHATHIE HOPMBbI
. MOBE/ICHUs, TIPaBUIIa OOIICHUS
dopMHUpoOBaHUE CHHTETUYECKON TEOPUU 2 Hen
4 1 CO CTapIIUMU (YUUTENIEM) U
9BOIIOTNH CeHT CBEPCTHUKAMH
2 "Hen bubnmoreka (oOy4arommmucst)
5 DTarbl 3BOJIIOIMOHHOTO MpOoIecca: 1 CEHT IIOK e 1100YX/1aTh O0yUaIOIIUXCS
MHKPOIBOIIOLMS 1 MAKPOIBOJIFOLIHS https://m.edso0.r cOOMI0/aTh Ha ypOKEe
u/863e9cle MPUHIUIB! YIeOHO#H
JUCITUTUTAHBL U
2 Hex bubnuoreka
a OK caMoOpraHu3aluu
OIYJISILIUSI — BJIEMEHTapHasi €IUHUIA
6 yan p JUTHIL 1 CCHT 1 e [IpUBJICKaTh BHUMAaHHE
3BOJIIOLIAN https://m.edsoo.r 06 yUAIOMMXCS K
u/863e99c6 00CyKIaeMol Ha ypoOKe
. 1 3 Hen uH(pOpMAIINU, AaKTUBU3ALINN
BxoaHasi KOHTpOJIbHasA padoTa cemt TO3HABATEILHOM
JESITEIIbHOCTH 00YJarOIIUXCS
3akoH reHeTnueckoro papHoBecus Jx. Xapau, 3 Hen
8 . 1 0.5 ® BO3MOYKHOCTH B Pa3JIMYHBIX
B. BaitnOepra. JlaGopatopnas pabora Nel CEHT
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«BbIsIBIIeHE U3MEHYHBOCTH y 0COOEH OHOTO

BUJIA»
3 Hen
9 DneMeHTapHbIe (GaKTOPHI IBOITIOIHUU
CEHT
10 Dddekt ocHoBatens. IhPexT OyTHIIOYHOTO 4 "Hen
TOpJIbIIIIKA CEeHT
11 Murpauuu. 300U nomysiui: 4 ven
reorpaduyeckas, Ouonoruueckas CEHT
4 Hen bubnuoreka
12 EcrecTBeHHbIN 0TOOP — HANPABIISAIONIUN CEHT LIOK
(hakTop IBONIOIHNH https://m.edsoo.r
u/863e9ed0
13 ITonoBoit oT60p | mex
OKT
HpI/ICHOCO6H€HHOCTB OpTraHHU3MOB KaK 1 Hen bubaunoreka
14 pe3ynbTaT MUKpodBomonuy. JlabopaTopHas 05 OKT [IOK
pabota Ne2 «M3yuenue apomopdo30B U https://m.edso0.r
WMO0aIANTALMKN Y PACTEHUH U )KMBOTHBIX) u/863e9fde
[Ipumeps! npucnocodaeHn y OpraHu3MOoB: 1 Hen
Mopdonoruueckue, GU3MOIOrHIECKUE, OKT Bubnnoreka
15 OHOXUMHYECKHE, IOBEICHUECKUE. 05 [HOK
JlabopartopHas padota Ne3 «IIpucnocobnenus https://m.edsoo.r
OpraHu3MOB U UX OTHOCHUTEJIbHAS u/863e9fde
1enecoo0pa3HoOCTh»
Bup, ero kputepuu u CTpykTypa. 2 Hen
16 JlaGoparophas pabota Ned «CpaBHeHHE BUIOB 0.5 okt
10 MOP(OTOTUIECKOMY KPUTEPHUIO»
17 CrpykTtypa BH1a 2 Hen

BUJAX JIEATEILHOCTH
00yyaromuxcs co CI0BECHON
(3HaKOBOI1) OCHOBOIA:
caMocCTosTeNIbHas paboTa ¢
yueOHHUKOM, paboTa ¢ HaydyHO-
MONYJIIPHOM JINTEpaTypOH,
0TOOp U CpaBHEHHE MaTepHala
M0 HECKOJIbKUM MCTOYHHKAM
peaTn30BbIBAThH
BOCTIUTATEIbHBIE
BO3MOYKHOCTH B Pa3JIMYHbIX
BUJAX JIEATEIBHOCTH
00ydJaronuxcs Co CJIOBECHOM
(3HAKOBOI) OCHOBOM:
cucreMaTH3anus yueOHoro
Marepuaia

OpPTraHU30BBIBATH IS
00yyaromuxcs CUTyarui
KOHTPOJISI U OLIEHKH (KaK
y4eOHBIX JOCTHKEHUN
OTMETKaMH, TaK ¥ MOPAJIbHBIX,
HPaBCTBEHHBIX, TPAKIAHCKUN
MOCTYIIKOB)

OpraHU30BBIBATh B paMKax
ypOKa MOOIIpeHHe
y4eOHOI/CoruanbHOM
YCIICITHOCTH

OpPraHNu30BBIBATH
UH/IMBUAYAJIBHYIO YYEOHYIO
JeSITeTbHOCTD
OpPraHNU30BBIBATH
MH/IMBUAYAIbHYIO YYEOHYIO
JeSITeTbHOCTD


https://m.edsoo.ru/863e9ed0
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OKT

18 BunooOpa3oBanue kak pe3ynbTar 2 Hex
MHKPOIBOTIOIUAN OKT
3 Hex
19 CBS13b MUKPOIBOJIIOIMH 1 STTHIEMUOIOTHU
OKT
20 MakposBontouus. [laneonronornueckue 3 Hen
METO/bl U3yUYEHUs IBOTIOLIUN OKT
21 buoreorpaduyeckue MeToabl U3y4eHHUs 3 Hen
SBOJIIOIUN OKT
DOMOPHOIOTHYECKHUE U CPABHUTEITHHO- 4 nen
22 MOP(OJIOTHIECKUE METOIBI U3YUCHUS OKT
SBOIIOIUN
MounekynsipHO-TeHETHUECKHEe, OMOXUMHUIECKUE 4 mHen
23 Y MaTeMaTUYECKHE METOJIbI N3YICHHS OKT
DBOJIIOLUHN
4 Hen bubanoreka
24 OO61mre 3aKOHOMEPHOCTH BOJIOIUH OKT HOK
https://m.edsoo.r
u/863e9cle
1 Hen
HOS
o5 AnantuBHas paguanus. HepaBHOMepHOCTB

TCMIIOB 3BOJJIOIIMH

¢ OPraHu30BaTh I'PYHIIOBLIC

dbopmbl yaeOHOM
JCATCIIbHOCTHU

® AKICHTUPOBATHL BHUMAHUC

00yyJaromuxcs Ha
HPABCTBEHHBIX MPOOIEMaX,
CBSI3aHHBIX C HAYYHBIMH
OTKPBITHSIMH, U3YYCHHBIMU Ha
ypoKe

BOCITUTBHIBAThH Y 00 yJarOIIHXCS
9YBCTBO YBOKEHUS K KU3HU
JIPYTUX JIOJIEN U )KU3HU
BOOOIIE

pa3BUBaTh Y 00Yy4aIOLINXCS
MMO3HABATEIIbHYIO0 aKTUBHOCT,
CaMOCTOSTEIbHOCTD,
WHUIIUATUBY, TBOPUYECKHUE
CIIOCOOHOCTHU

VYUTHIBATh KyJbTYypPHBIC
paznuuus 00y4Jarouuxcs,
MIOJIOBO3PACTHBIX U
WHIMBHUIYaJIbHBIX
0co0eHHOCTEH

CO371aBaTh JOBEPUTEIbHBIN
MICUXOJIOTHYECKHUI KIIUMaT B
KJIacCe BO BPEMS ypoKa
dbopMupoBats y
00y4aromuXcst TPaKIaHCKOM
MMO3UIINH, CIIOCOOHOCTH K
TPYAY Y )KU3HHU B YCIOBUSIX
COBPEMEHHOTO MHpa
00maTscs ¢ 00yJarOIUMHUCS
(B auasiore), mpu3HaBaTh UX
JIOCTOMHCTBA, IIOHUMATh U



https://m.edsoo.ru/863e9c1e
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MNPUHHUMATDh UX
pPE€alin30BbIBATH HA YpPOKax

MOTUBUPYIOIINN TOTEHIAAT
I0MOpa, pa3psxKarb
HaNpsHKEHHYI0 00CTaHOBKY B

KJ1acce
1 Hen bubnuoreka ® yCTaHABJIUBATh
HaydHble rUmoTe3bl IPOUCXO0XKICHUS )KU3HHU Ha 1 HOS LIOK JIOBEPUTEIIbHBIC OTHOILICHUS
3emie https://m.eds00.r MEXIAY yYUTCIIEM 1
u/863eabab 00y4aroUMHCS,
CIOCOOCTBYIOILIUX
JloHayuHbIe PEACTABICHUS O 3aPOXKICHUH 1 Hex
1 MO3UTUBHOMY BOCTIPUSITHIO
KISHA HOA yUJamuMucs TpeOoBaHuN U
. 2 Hen MPOCKO yUHTens
OCHOBHBIE Tarbl HEOPTAHUYECKOHN IBOJIIOIIUU 1
HOSI ¢ MOOYX1aTh 00 yUJaAIOIUXCS
2 Hen BuGmiorexa coOiroaaTh Ha ypoKe
LOK OOIIETIPUHSATHIE HOPMBI
HOSI
['unoTe3s! 3apoXkIeHUs KU3HU 1 httos:/fm.ed MOBE/ICHNUs, TIPaBUIIa OOIICHUS
tps://m.edsoo.r CTapuIMMH (y4UTEIeM) U
u/863easa6 CBEPCTHUKAMH
Ucrtopus 3emiid 1 MeTObI €€ N3yYEHUSI. 2 Hex Bubimoreka (oOyyarormumMmucst)
JlabopartopHas pabota Ne5 «3yuenue u 1 05 HOSI LIOK ¢ 100YX/1aTh O0yUYaIOIUXCS
OIMCAHKME MCKOIAEMBIX OCTATKOB JIPEBHUX ' https://m.edsoo.r ~ COOMONATH Ha Ypoxe
OPraHU3MOB» u/863eabbe MPUHIATIBI y4eOHO
JTUCIHUIUIMHBL U
3 Hen bubnmoreka CaMOOpraHN3aLUN
N HOSA OK
HauanbHble 5Tanbl OpraHuYecKOr SBOIOLUN 1 1 ¢ NMPUBJICKATb BHUMAHIE
https://m.edsoo.r oOyJaromuxcst K
u/863eabbe 00cyx1aemMoil Ha ypoke
3 He uH(pOpMaIiU, aKTUBU3ALINN
OBOJIIOLNS DyKaPHOT 1 HOS M03HABATEJIbHOMN

JESTENIbHOCTH 00YJaroIIUXCs
OCHOBHBIE Tarbl YBOJIOIUN PACTHUTEIILHOTO 1 0.5 3 men bubnuoteka
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Mmupa. [Ipaktuueckas padora Nel «M3yuenue HOS [HOK
0COOCHHOCTEM CTPOEHUSI PACTEHUN pa3HbIX https://m.edsoo.r
OTIEIOBY u/863ea8bc
4 ven bubnmoreka
HOSA HOK
34 OCHOBHBIE 3Tallbl HBOJIOLUH KHUBOTHOI'O MUpa
https://m.edso0.r
u/863ea8bc
OBouroLus )KUBOTHBIX. [IpakTHueckas pabota 4 Hen
35 Ne2 «M3yuenune ocoOeHHOCTEH CTPOSHHUS 0.5 Hosx
[I03BOHOYHBIX KUBOTHBIX)
4 Hen bubnmoreka
36 PazButue xu3Hu Ha 3emMIe 1o spam U HOS L[IOK
nepuoaam https://m.edsoo.r
u/863ea8bc
37 MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE 1 Hen
KPHU3HUCHI IPOIILIOTO JeK
38 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, €ro 1 Hexn
0COOEHHOCTH IS
1 Hen bubanoreka
39 COBpeMeHHaSI cucTeMa OpraHu4ecKoro JEK LHOK
MPOLLIJIOTO https://m.edsoo0.r
u/863ead8e
40 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 2 Hen
OpraHU3MOB IS
2 Hen
41 AHTpPOIIOJIOTHSI — HayKa O YeJIOBEKE
JeK
42 PasButne npeacraBiaeHu 0 MPOUCXOKACHUN 2 "Hen
YeJIOBEKa ACK
43 Mecto uenoBeka B CUCTEME OPraHUYECKOTO 0.5 3mHen

BO3MOYKHOCTH B PA3JIUYHBIX
BUJAX JIEATSILHOCTH
00y4JaroIIUXCsI CO CIIOBECHOM
(3HaKOBOI1) OCHOBOIA:
caMmocCTosTeNIbHas paboTa ¢
y4eOHHMKOM, paboTa ¢ Hay4HO-
IIOIYJIIPHOM JINTEpaTypOH,
0TOOp M CpaBHEHHE MaTepualia
M0 HECKOJIBKUM MCTOYHHKAM
peaan30BHIBATH
BOCTIUTATEIILHBIE
BO3MOYKHOCTH B Pa3JIMYHbIX
BUJAX JIEATEILHOCTH
00yyaromuxcs co CI0BECHON
(3HaKOBOI1) OCHOBOIA:
cucTeMaTH3anus yueOHoro
MaTepuaa

OpraHU30BBIBATH IS
00yJaromuxcs CUTyaIui
KOHTPOJISI M OIICHKH (KaK
Y4eOHBIX JTOCTHKCHUN
OTMETKaMH, TaK ¥ MOPAJIbHBIX,
HPaBCTBEHHBIX, TPAKIAHCKUNA
MTOCTYIIKOB)

OpPraHU30BBIBAThH B PaMKax
ypOKa MOOoIIpeHHe
y4eOHOI/CoruanbHOM
YCIICUIHOCTH

OpPraHU30BBIBATH
MH/IUBUAYAJIbHYIO YYeOHYIO
JeSITeTbHOCTD
OpPraHMU30BBIBATH
WHIMBUAYAIBHYIO YICOHYIO
JeSITeTbHOCTD
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mupa. JIaboparopnas padota Ne6 «3yuenue JIEK
0COOCHHOCTEH CTPOEHUS CKEJIeTa YelloBeKa,
CBSI3aHHBIX C TPSIMOXOKICHUEM»
3 Hex
44 KonTtpoJsbHnas paéora 3a 1 noxyroaue
JeK
3 Hen bubanorexa
€K OK
45 JIBKyIIME CHIIbI AaHTPOIIOTEHE3a a 1
https://m.edsoo.r
u/863ead44
46 CooTHolieHre OMONIOTHYECKHUX U COIUAIBHBIX 4 Hen
(hakTOpOB B aHTPOIOreHe3e JeK
4 ven bubnuoreka
eK OK
47 OcHOBHBIE CTaIUU aHTPOIIOT€HE3a g 1
https://m.edsoo.r
u/863eac2c
4 nen
48 [TaneoreHeTrka u mMaaeoreHOMHUKA
JeK
2 Hen.
49 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA
SIHB
Yenoseueckue pachl. [Ipaktuueckas padbota 2 Hen.
50 Ne3«M3yueHne F3KOJOTUYECKHX afanTaIui 0.5 sauB
YeJI0BEKa»
3 Hen.
SIHB
o1 MexaucuuIuIiMHapHble METOABI aHTPOIIOIOTUU

¢ OPraHu30BaTh I'PYHIIOBLIC

dbopmbl yaeOHOM
JCATCIIbHOCTHU

® AKICHTUPOBATHL BHUMAHUC

00yyJaromuxcs Ha
HPABCTBEHHBIX MPOOIEMaX,
CBSI3aHHBIX C HAYYHBIMH
OTKPBITHSIMH, U3YYCHHBIMU Ha
ypoKe

BOCITUTBHIBAThH Y 00 yJarOIIHXCS
9YBCTBO YBOKEHUS K KU3HU
JIPYTUX JIOJIEN U )KU3HU
BOOOIIE

pa3BUBaTh Y 00Yy4aIOLINXCS
MMO3HABATEIIbHYIO0 aKTUBHOCT,
CaMOCTOSTEIbHOCTD,
WHUIIUATUBY, TBOPUYECKHUE
CIIOCOOHOCTHU

VYUTHIBATh KyJbTYypPHBIC
paznuuus 00y4Jarouuxcs,
MIOJIOBO3PACTHBIX U
WHIMBHUIYaJIbHBIX
0co0eHHOCTEH

CO371aBaTh JOBEPUTEIIbHBIN
MICUXOJIOTHYECKUI KITUMAaT B
KJIacCe BO BPEMS ypoKa
dbopMupoBats y
00y4aromuXcst TPaKIaHCKOM
MMO3UIINH, CIIOCOOHOCTH K
TPYAY Y )KU3HHU B YCIOBUSIX
COBPEMEHHOTO MHpa
00maTscs ¢ 00yJarOIUMHUCS
(B auasiore), mpu3HaBaTh UX
JIOCTOMHCTBA, IIOHUMATh U
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MNPUHHUMATDh UX
pPE€alin30BbIBATHL HA YPOKax

MOTUBUPYIOIINN TOTEHIAAT
I0MOpa, pa3psxKarb
HaNpsHKEHHYI0 00CTaHOBKY B

KJ1acce
3 Hen. ® YyCTaHaBIMBAThH
3apoxkaeHUE U PA3BUTHE YKOJIOTHHU 1
SIHB JIOBEPUTEIIbHBIC OTHOILICHUS
Mertoapl skosoruu. JlaboparopHas padora Ne7 3 He. MCHLY yAHTCICM 1
«3yueHne MEeTO10B IKOJIOTHUECKUX 1 0.5 sauB oOyuatomummCs,

. CIOCOOCTBYIOILIUX
HCCICAOBaHUI MO3UTUBHOMY BOCTIPUSITHIO
3HadeHre YKOIOrNYECKUX 3HAHUN I 1 4 gen. yYanMucs TpedoBaHni U
YelioBeKa SIHB MPOCKO yUHTens

4 men. ¢ MOOYX1aTh 00 yUJaAIOIUXCS
Okonorndyeckue GaKTopsl 1 co0uro1aTh Ha YpoKe
AHB OOIICTIPUHSATHIE HOPMBI
Abuotnyeckue gaktopsl. CBET Kak 4 men.  Bubnmoreka MOBE/ICHNUs, TIPaBUIIa OOIICHUS
skojorndeckui pakrop. JlabopaTopHas 1 05 HB IIOK CO CTapIIMMH (Y4HUTETIEM) U
pabotaNe8 «BbIsiBICHHE MPUCTIOCOOICHUIT ' https://m.edsoo.r ~ CBCPCTHUKAMH
OpPraHu3MOB K BIHMSHHIO CBETA» u/863eb10e (oOyuarommmcs)
¢ 100YyX/1aTh 00yJaroIuXCcs
AbGuoTtnueckue dakTopsl. TemnepaTypa Kak 1 Hen Buobnmoreka COBITIONAT Ha YPOKe
sKosiorudeckuit gaxrop. JlaboparopHas padborta 1 05 beB LIOK IPUHIUIE! yaeOHOI
Ne9 «BrisiBeHHE IPUCTIOCOOTCHUN ' https://m.edsoo.r JOUCHUIUINHEI U
OPraHU3MOB K BIUSHUIO TEMIIEPATypPbD» u/863eb10e caMoOpraHu3anuu
AOGuoTtnueckue haxkTopsl. BiaxxHOCT Kak 1 Hen Bubauoreka * HEHBHeKaTb BHUMAHNC
sKoJorundeckuii pakrop. JlabopaTopHas 1 05 bes LIOK ch:zgﬂzﬁzeigffizc;;{:xy
pabotaNel) «AHaTomMu4ecKkre 0COOCHHOCTH https://m.edso0.r SIBJICHHI, TIOHATHH, IPHEMOB
pacTeHUi U3 pa3HBIX MECT OOUTAHUS» u/863eb10e e [IPUBJIEKATh BHUMAHHE
59 C 1 Hen Bubimoreka o0yyJaromuxcs K
peapl OOUTaHKS OPTaHU3MOB (e 10K 0BCYIRTaeMOit Ha YpOKe
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https://m.edsoo.r

u/863eafec
2 Hen
60 buonoruueckue puTMsl
dbes
2 Hen
61 JKusnenusie popMbl OpraHu3MOB o
eB
2 Hex bubnuoreka
€B OK
62 buotnueckue pakTops ¢ 1
https://m.edsoo.r
u/863eb348
3 Hen bubnmnoreka
63 3HaueHre OMOTHYECKNX B3aNMOIEUCTBUM IS dben LIOK
CYILIECTBOBAHMS OPTAaHU3MOB B CpeJie OOUTaHUS https://m.edso0.r
u/863eb348
3 Hex
64 DKOJIOrM4eCKHE XapaKTePUCTUKU MOMYJIALNUN o
eB
OcHOBHBIE TIOKA3aTENN MOMYIISIIIHN: 3 Hen
65 YHCIIEHHOCTD, TNIOTHOCTh, BO3PACTHAS U ¢beB
MOJIOBAsi CTPYKTYypa
OCHOBHBIE TOKA3aTEIU MOMYJISIUHN: 4 uen
66 POXKIAaEMOCTh, IIPUPOCT, TEMIT POCTa, ¢beB
CMEPTHOCTb, MUTPALIUU
4 uen
67 DKojoruueckasi CTpyKTypa nomnyJssuuu o
eB
, 4 "en
68 JlnHaMuKa TONYJISIIAN U €€ PeryIsiius o
eB
69 KpuBble pocTa 4MCIeHHOCTH TOMYJISAIINH. 1 Hexn
KpuBbie BbKUBaHUS MapT

nH(pOpMAIIUU, AaKTUBU3ALNN
MO3HaBaTEIbHOMN
JeSTEIbBHOCTH 00Y4aroIIUXCsl
OpraHU30BBIBATh PA0OTY C
COLMAJIbHO 3HAYMMOU
nHdopmanuei mo moBoy
[I0JIy4aeMOU Ha ypOKe
COL[MAJIBHO 3HAYMMOMU
UH(pOpPMALIUU — 00CYXK1aTh,
BBICKA3bIBATh MHCHHE
MCTIOJTB30BATh
BOCIIHTATEIbHBIC
BO3MOYXHOCTH COZCPIKAHUS
y4eOHOro mpeaMeTa yepes
moa00P COOTBETCTBYIOIINX
TEKCTOB JJIsl YT€HUS, 3a7a4
JUISL pEIIeHuU s, TPOOIEMHBIX
CUTYyallui A7l 00CYKICHUS B
KJ1acce

BO3MO>XHOCTH B Pa3TUYHBIX
BUJIAX JEATCILHOCTH
00y4aromuXCsl CO CIIOBECHOM
(3HAKOBOI) OCHOBOM:
camocrosTenbHas padoTa ¢
yueOHUKOM, paboTa ¢ Hay4yHO-
MOMYJISIPHOM JIUTEPATypOH,
0TOOp ¥ CpaBHEHHE MaTepHrala
M0 HECKOJIbKUM UCTOYHHKAM
pealin30BbIBATh
BOCIIUTATEIIHLHBIC
BO3MO>XHOCTH B Pa3IUYHbBIX
BUJIaX JEATEILHOCTH
00ydJaronmxcs Co CIOBECHOM
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Dkosnorudeckas Huina Buaa. JlabopatopHas 1 Hen
70 paborta Nel 1 «ITpucnocoGneHus: cemsin 0.5 wmapr
pacTeHUH K pacCeICHUIO»
1 He
71 Bua kak cucrema nomynsiiuit A
MapT
79 3aKOHOMEPHOCTH MOBEJICHUS M MUTpalluid 2 Hen
JKMBOTHBIX MapT
2 Hen bubnuoreka
73 Coo0111eCTBO OPraHU3MOB — OHOIICHO3 Mapt HOK
https://m.edsoo.r
u/863eb46a
2 Hex bubnuoreka
74 DKocucTema Kak OTKpbITasi CUCTEMA Mapt HOK
https://m.edsoo.r
u/863eb46a
75 KpyroBopot BewecTB 1 OTOK 3HEPTUHU B 3 Hen
JKOCHUCTEME MapT
3 Hen bubanoreka
76 OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI MapT HOK
https://m.edsoo.r
u/863eb5fa
3 Hen bubanoreka
77 DKOJIOTHUECKUE TTUPAMHUJIBI MapT HOK
https://m.edsoo.r
u/863eb5fa
1 Hen bubanoreka
78 N3meneHus coo0IIecTB — CYKIECCHH afp HOK

https://m.edsoo.r
u/863eb5fa

(3HAKOBOI) OCHOBOM:
cucTeMatu3anus yaeOHoro
MaTepuana

OpPTaHW30BBIBATH JIS
00yYaromuxcs CUTyaIui
KOHTPOJIS U OIICHKH (KaK
y4eOHBIX TOCTHKECHUN
OTMETKaMH, TaK U MOPAJIbHBIX,
HPABCTBEHHBIX, TPAXTAHCKHMA
IIOCTYIIKOB)

OpPTaHHU30BBIBATH B PAMKaX
ypOKa MOOIIpeHne
yaeOHOM/COIaTbHOM
YCTENHOCTH
OpPraHU30BBIBATH
WHAUBUIYAIbHYIO YU4EOHYIO
JESITEIIbHOCTD

OpraHU30BaTh IPYIIIOBHIC
dbopmbl yaeOHOM
JESTEIIbHOCTH

BOCIIMTHIBAThH Yy 00YJAFOIIUXCS
YYBCTBO YBKEHUS K KU3IHU
JIPYTHUX JIIOJEH U )KU3HU
BOOOIIIE

pa3BUBATh Y 00 yJAFOIIHXCS
MO3HABATEIbHYIO aKTUBHOCTb,
CaMOCTOSITENILHOCTb,
WHUIMATHBY, TBOPUYECKHE
CIIOCOOHOCTHU

VUUTHIBaTh KyJIbTYypPHBIC
paznuuus o0y4Jarouuxcs,
MOJIOBO3PACTHBIX U
WHIVBUTYATbHBIX


https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

79 [Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03€P U 1 Hen
PEK. DKOCUCTEMBI MOPEN U OKEAHOB arp
80 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHP, 1 uen
JIECOB, CTENEM, IIYCThIHb arp
2 Hex
81 AHTPOTIOTEHHBIE YKOCUCTEMBI
armp
82 Ypboakocucremsr. [Ipaktudeckas pabota Ned 05 2 "Hen
«M3ydeHune u onmcaHne ypOOIKOCUCTEMBD) ' arp
83 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 2 Hen
B3aMMO/ICHCTBHUI OPraHU3MOB B IKOCHCTEMAX anp
MexaHu3Mbl BO3JICHCTBUS 3arpS3HEHUI 3 Hen
84 Pa3HBIX THUMOB Ha CyOOpraHU3MEHHOM, anp
OpPraHU3MEHHOM, TOMYJISAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
3 Hen bubanoreka
85 buocgepa — obmierranerapaast 0601049Ka anp LIOK
3emin https://m.edsoo.r
u/863ebb5e
3 Hen
86 Yuenne B. U. Bepranckoro o 6uochepe amp
4 nen bubnunoreka
87 3aKOHOMEPHOCTHU CYILIECTBOBaHUS OHOCHEpHI anp HOK
https://m.edsoo.r
u/863ebd16
88 KpyroBopoTs! BemiecTB 1 OMOre0XUMHUECKHE 4 Hen
LUKITBI anp
89 3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI 4 "Hen
CyIIu anp

ocobeHHoCTeH

e popmMupoBaTh y
00y4aromuxcst KylIbTypy
3JI0POBOTO M OE30MTACHOTO
o0pas3a )Xu3HU

® CO3/1aBaTh IOBEPUTEIHHBIN
TMICHXOJIOTHYECKUH KIIMMAT B
KJ1acce BO BpeMsl ypoka

¢ (hopMuUpoOBaTh y
00ydJaronuxcs rpaxaaHCKON
MMO3HUIINH, CIIOCOOHOCTH K
TPYAY H KHU3HH B YCIOBHSIX
COBPEMEHHOT'0 MUPA

e 00mIaTHCS ¢ 00YUYAIOIIMMUCS
(B nuasiore), mpu3HaBaTh X
JIOCTOMHCTBA, TIOHUMATh U
NPUHUMATH UX
peaT30BhIBATh HA YPOKAX
MOTHBHPYIOIIHIA MOTCHITHAT
I0OMOpa, pa3psKaTh
HaNpsHKEHHYI0 0OCTaHOBKY B
KJacce


https://m.edsoo.ru/863ebb5e
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1 Hen

90 YcroitunBocTh 6uoOCheps .
Mait
1 Hen
91 DKOJIOrM4eCcKHe KpU3HUChl U UX MPUIHHBI .
Mai
o 1 Hen bubanoreka
BoszeiictBue uenoBeka Ha 6uocdepy. B
N Mau HOK
92 AHTpOTIOTEHHOE BO3/ICHCTBHE Ha
ACTHTE - https://m.edsoo.r
TUTEJIBHBIN U )KUBOTHBIN MU
p p u/863ebale
2 Hex
93 Oxpana npupoab! .
Mai
94 OcHOBHBIE TPUHITUTIBI YCTOWYHBOTO Pa3BUTHS 2 Hen
YEeJIOBEYECTBA U IPUPOIBI Mait
PanmonansHoOe MPUPOAOIIONBE30BaHNE U 2 Hen
95 COXpaHeHHEe OMOJIOTHYECKOT0 pa3sHOOOpa3us Mai
3emiu
96 O0600menue mo reme « MUKPOIBOIIONHUS U €€ 3 Hen
PE3YIbTAThDY Mait
97 O6006m1eHre o TeMe MakpOodIBOIONHS U €€ 3 Hen
pE3yabTaTh Mait
O606menue o Teme «IIpoucxoxaeHue u 3 Hen
98 pasButTHe Xu3HU Ha 3emie» [Ipoucxoxnenue Mai
YeJI0BEKa — aHTPOIIOTCHE3)»
Ob6o0061eHne o TeMe «DKOJIOTHsI — HayKa O 4 ven
99 B3aMMOOTHOIICHUSIX OPTaHU3MOBY Mai
«Opranu3msl U cpesia OOUTaHUSDY
100 O00011eHE 110 TeEMEe«DKOIOT U BUIOB U 4 uen
MOMYJISLAD) Mai
101 O606menue o Teme «brocdepa — rmodanbHAs 4 Hen



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

3KOCHUCTEMAY Mau

4 uen

102 HroroBas koHTpoNbHas paboTa 1 1 vait

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 3 7.5



IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MM TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HPOI'PAMMDBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
oOpa3zoBaHus

CdhopmupoBaHHOCTh 3HAHWUK O MECTE W POJM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAXKHBIX COLMAIBHO-ITHYECKUX, IKOHOMHUYECKHUX,
HKOJIOTHYECKUX MPOOJIEM YeTIOBEYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoHATBHOTO MIPUPOAONONB30BaHuUs, B HOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIICHUS K MPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJEC POCCUUCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAY4YHOTO
IMO3HaHus, HUCIOJB3YEMBIX B OHMOJIOTHYECKUX HUCCIICA0BAHUAX XXUBBIX
OOBEKTOB M 3KOCHUCTEM (ONMHUCAaHUE, W3MEpEHue, MPOBEIACHUE
HaOroeHui); crocobaMu BBIABICHHS M OLIGHKM AHTPOIOT€HHBIX
W3MEHEHUH B PUPOJIE.

VYMeHue BbIIBUTaTh THIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpPMYNIHpYS IeNb HCCIEAOBAHUS, AaHAJIM3UPOBATH
IMMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BHIBOABI.

BblsiBieHHEe 3aBUCUMOCTH  MEXIY HCCIEIyeMbIMH BEJIMYMHAMM,
00BsICHEHHE MOJIYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHSITHI;'I, Teopm‘/i 1 3aKOHOB

YMeHue BrIajeTb CUCTEMOW OHMOJOTMYECKMX 3HAHUM, KoTopas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKHE TEPMHUHBI WM TIOHATHUS
(>Ku3Hb, KJIETKA, TKaHb, OpPraH, OpPraHu3M, BUJ, TOMYJISILIHKS, SKOCUCTEMA,
Ouorieno3, 6mocdepa; MerabonHM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWOMOIMMEPBI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCITPOU3BE/ICHNE, HACJIC/ICTBEHHOCTbD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

OWojornueckre Teopuu: kierouynas teopus 1. IlIBanna, M.
[neitnena, P. BupxoBa; KJIOHAJIbHO-CEJIEKTUBHOTO MUMMyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, 3BosronnoHHast

TCOpUA 4. I[apBI/IHa, CUHTCTHUYCCKAA TCOpPUA HSBOJJIIOLIUH, TCEOPUIL




antpornorere3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpaszus M MPOUCXOXKICHUS
KyJbTypHbIX pacTeHuid, ydyeHue A.H. CeepuoBa o0 mnOyTsax u
HaIpaBJIeHUAX dBoJroIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3Hs MOTOMKOB IIEPBOr0 MOKOJIEHUS, PACILEIUICHUS
IIPU3HAKOB, HE3aBUCUMOIO HacleAoBaHHsA IpusHakoB [. MeHnpnens;
CLICTUVIEHHOTO HACJIE0BAaHUS INPU3HAKOB M HApYIICHHS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSIOB B HACJIEACTBEHHOM
m3menunBoctd H.M. BaBunoBa; reHermueckoro paBHoBecus JIxk.
Xapmu u B. BaiiuGepra; 3apogsimeBoro cxoacrsa K. bopa;
OounorenetTndeckuii 3aKoH J. ['exkens, @. Mrosutepa);

MPUHIIUIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuaumyMma 0. JInbGuxa, SKOJIOTHYECKON MUPaMUABI YUCET,
OMOMacChl U SHEPTUH);

runote3bl (koarepsatHoil AWM. Omnapuna, nepBuyHoro OynboHa JIx.

Xonneitaa, mukpochep C. Dokca, pudosuma T. Uek)

Vmenue peuiatb IMONCKOBLIC OMOJIOrHYECKUe 3aJa4yl; BBIABIIATH
MNPUYIUHHO-CJICACTBCHHLIC CBA3HU MCIKOY HCCIICYCMbIMU
OMOJIOrHYEeCKUMH O6”I>€KT3.MI/I, npoueccamMm W ABJICHHUAMU, OCJIATh
BBIBOJbI U IIPOTHO3bI HA OCHOBAHWHU NTOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA UL PAa3HbIX THUIIOB
HaCJICJOBAHUA IMPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPEHOCA

BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIEMH MUTAHUS, UIIEBbIE CETH)

YMeHHne  yCTaHaBIMBATh B3aWMOCBSI3M  MEXKIYy CTPOCHHEM W
(GYHKIMSAMU: OPraHOMJOB, KJIETOK pAa3HBIX TKaHEW, OpraHamMu H
CHCTEMaMH OpraHOB y pAcTEHUH, JKMBOTHBIX M YEJIOBEKa; MEXIY
sTarnaMu 0OMEeHa BEIECTB; ATalaMH KJIETOYHOTO LIUKJIA U KU3HEHHBIX
IIUKJIOB OPTraHW3MOB; TallaMi 3MOPHOHATBHOTO PAa3BUTHS; TCHOTUIIOM
u  ¢QenotunoMm, ¢eHoTunoM U (pakTopamu cpeabl  OOUTaHMS,
nporeccaMy  ABOJIONUM; JBIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOOIICHUSIMU K HHUM

OpraHu3MOB

YMeHue BhIACNATH CYIIeCTBEHHBIEC TPU3HAKHU:

CTPOEHHMSI BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHUOT; OJAHOKICTOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIIEHO30B, YKOCUCTEM H
Oouocdepbl; CTPOEHHS OPraHoB UM CHUCTEM OPraHoOB PaCTEHHIA,
KUBOTHBIX, Y€JIOBEKa; MMPOLIECCOB KU3HEAEATEIIbHOCTH, TPOTEKAIOLIIX

B OpraHu3max paCTeHHﬁ, KUBOTHBIX H YCJIIOBCKA, OMOJOTHYSCKUX




nporeccoB: oOMeHa BemecTB (MeTaboiau3M), HHGOpMAIMH |
IpeBpalleHusl SHEPTruM, OpOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUIOB MUTaHUs, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,
raMeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXKEHUS, UHJIMBUYaJbHOTO PAa3BUTUSl OpraHu3Ma (OHTOIEHE3a),
B3aUMOJICHCTBUS TEHOB, TIeTepo3uca; JeHCTBUH HMCKYCCTBEHHOTO
oTOOpa,  CTaOWJIM3MPYIOUIETo,  JBMXKYLIETO M pa3pbIBAIOIIErO
€CTECTBEHHOTO O0TOOpa; ayuIONAaTPUYECKOT0 M CHMIIATPHYECKOTO
BI/I)IOO6p330BaHI/ISI; BJIMAHUA ABWIKYIOUX CHJI 3BOJIIOIIMKU Ha FGHO(l)OHJI
MOITYJIAIUHA HpI/ICHOCO6JIeHHOCTI/I OpTraHu3MOB K CpcCc O6I/ITaHI/I$I,
YepeOBaHMs HANpaBJICHUH 53BOJIIOIMH; KPYrOBOPOTAa BEIIECTB U

IIOTOKA S3HEPTHUHU B OKOCHUCTEMAX

ChopMHPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KIIETOK IIPOKapuOT U JYKApUOT;, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJOB, OMOT€OIICHO30B M IKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIECTB M MPEBpAILlEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IIACTUYECKOr0 W HIHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei{03a, OIUIONOTBOPEHHS, pa3BUTUS U
Pa3MHOXKEHUS, UHJMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOIEHE3a),
OOpBOBI 3a CyIIeCTBOBAaHKE, €CTECTBEHHOTO 0TOOPa, BUI000Opa30BaHHU,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUs, BIUSHHS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX M3MEHEHHH B DKOCHCTEMAaX
CBOCH MECTHOCTH, KPYyrOBOPOTa BEILECTB M NPEBPAIICHHS HEPIHH B

ouocdepe

VYmMenue UCIIONIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTMIO M CHMBOJIMKY Ui JOKa3aTeIbCTBa
POJICTBa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aUMOCBS3U
OpPraHM3MOB ¥ CpeAbl OOWTaHMSA; EJUHCTBA YEIOBEYECKHX pac;
HEOOXOAMMOCTH 340pOBOro 00pasa *HU3HU, COXpAaHEHHsI pa3HOOOpasus
BUZOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHMS MPHUPOIBI H

YCJIIOBCUCCTBA

YMeHHe KpUTHUYECKH OICHHBATh WHMOPMAIUI0 OHOJOTHYIECKOTO
COZIepKaHUs; MHTEPHPETUPOBATh 3THUUECKHE AaCIEKThl COBPEMEHHBIX
HCCIENOBAHUI B ouosorum, MEJIULIIHE, OMOTEXHOJIOTHH;
paccMaTpuBath ro0anbHbIE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

8(0X370005030)




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA
EI'D 11O BUOJIOTUHN

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

buonorusa xak HayKa. ’KuBbI€ CHCTEMEI U HX HU3YyUCHUC

1.1

CoBpeMeHHass OuoOJOrHsl — KOMIUIEKCHAasi Hayka. buoiormdeckue Hayku |
u3zydyaeMble UMU npoOsaembl. DyHIaMeHTaNbHbIE, TPUKIIAHbIE U MTOUCKOBbBIE
Hay4YHbIE UCCIIEIOBaHUs B OMOJIOTHH.

3HavyeHrne OUONIOTUM B (POPMHPOBAHMU COBPEMEHHOW E€CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, csi3anHbie ¢ Ononorueid. 3HaueHUe OMOJIOTHH B
MPaKTUYECKON JIEATEIbHOCTH 4YEJOBEKa: MEAMIIMHE, CEIbCKOM XO35HCTBE,

IIPOMBINUIEHHOCTH, OXpaHe IPUPOABI

1.2

JKuBple cucTeMBbl Kak mnpeaMeT u3ydeHus Owosjoruu. CBOMCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, IUCKPETHOCTh U IICIIOCTHOCTD,
CIIOXKHOCTBb U YHOPSIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MEHUUBOCTH, POCT U Pa3BUTHE.

YpOoBHH OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIA, KIIETOUYHBIMH,
TKAQHEBBIM, OPraHU3MEHHBIN,  MOMYJIALHUOHHO-BUJIOBOM, 3KOCHUCTEMHBII
(buoreorneHoTHYECKHIA), OMocepHbIi. [Iporecchl, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHBIE MPU3HAKHU KUBOTO. JKU3HB Kak opMa CyIIecTBOBaAaHHSA

MaTCpruu

1.3

Mertonel Ouonormveckoid Hayku. HabOmioneHue, M3MepeHUE, SKCIEPHUMEHT,
cucteMmarusanus, wmeraaHanu3. lloHATHE O 3aBUCHMOW W HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue »skcnepuMeHTta. [locTaHoBKa W IpoBEpKa
runote3. Hynesas runoresa. [lorsitre BEIOOpKHU U €€ T0CTOBEpHOCTH. Pa3bpoc
B 6I/IOJIOI‘I/I‘{€CKI/IX JAaHHBbIX. OI.[CHKa AOCTOBCPHOCTU MOJIYYCHHBIX
pe3ynbTaToB. [lpUyuHBl HCKaXeHUS pe3yJIbTaToB 3KcrmepuMeHTa. [lonstue

CTaTUCTHYCCKOI'O TCCTa

Knetka xak Onosiormyeckas cucrema

2.1

Knerka — cTpykTypHO-(QyHKLIMOHaNbHas eauMHUIA kuBoro. Mcropus
oTkpbITus Kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T.
[Bann, M. llneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHHUS COBPEMEHHOMN
KJIETOYHOW TEOpUHU.

Metoabl  MOJEKYISpPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpomaTtorpadus, aneKTpodopes, METO/[ MEYEHBIX aTOMOB,

muddepeHaibHoe HEHTpUYTrupoBaHue, KyJIbTHBHPOBAHNE KIETOK




2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBI. Boaa
u €€ poJIb KaK PpacTBOPHUTENS, PEareHTa, y4acTHE€ B CTPYKTYPHUPOBaHUU
KJIETKH, TeIUIOperyiasuuud. MuHepaiabHble — BEIIECTBA  KJIETKH,  HX
Ouosorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Buonornueckue mnonumepsl. benakn. AMHHOKUCIOTHBIM cocTaB OEJIKOB.
CtpykTypbl OenkoBOM MoJekynbl. [lepBuuHas cTpykTypa Oelika, MMEmTHIHAS
CBA3b. BTOpMYHas, TpeTW4Has, 4YETBEPTUYHAs CTPYKTyphl. JleHaTypanus.
CpoiictBa OenkoB. Knaccupukanus OenkoB. buonorumueckue (yHKIHH
OEIIKOB.

VYrieBoasl. MoHOCaxapuIpl, AMCAXapyUIbl, OJIMTOCAXAPUABI U MOJIHCAXaPUBL.
OO0mmii TUTaH CTpOoeHUsT U  (PUBUKO-XMMUYECKHE CBOMCTBA YTJIIEBOIOB.
Bbuonornueckue QyHKIUHN YTIEBOOB.

Jlunuapl. I'uapodunsHo-ruapodobHbIe cBoiicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, pochonunuasl, BOCKH, crepouabl. buonornueckue GyHKmu
mununoB. OOmue cBoicTBa OHOJOTMYECKMX MeMOpaH — TEKy4yecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

HyxneunoBbsie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHCIOT.
Hyxneoruasl. Ilpunmun  kommiementapHoctu. [IpaBuno  Yapradda.
Crpykrypa IHK — nBoitHast cnmpans. MecToHaxoxneHne U OMOIOrHuecKue
¢ynxuun JJHK. Bunet PHK. ®ynknuun PHK B kietke.

Crpoenne monexkynsl AT®. Makpospruueckue cBa3u B Moiekyine ATO.
buonornueckue Qynkmun AT®. BoccraHOBIEHHbIE NEPEHOCUYMKH, HX
¢dbynkuuu B kinetke. CexkBenupoanue JJHK.

CtpykTypHast OMonoOrusi: OMOXUMUYECKHE U OMO(PU3MUYECKUE HCCIIETOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbI OMOMOJIEKYIT

2.3

Tunsl KJIETOK: JyKapuoTHUecKass M npokapuotuyeckas. CTpyKTypHO-
(byHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue nmpokapuoTHIeCKor KiieTku. Kiierounas creHka OakTepuil U apxei.
Oco0eHHOCTH CTPOEHUS TETEPOTPOGHON M aBTOTPO(DHONU MPOKAPHOTHIECKUX
KJIETOK. MEeCTO ¥ pOJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenue u pyHKIIMOHUPOBAHHUE dyKapuOTHUYECKOi KieTku. [Imazmarndeckas
MeMOpana (mnasmanemma). CTpykTypa IUIa3MaTU4YecKOil — MeMOpaHsbl.
TpancnopT BemiecTB 4epe3 IUIa3MaTUYECKyl0 MeMOpaHy: IacCHBHBIN
(muddyzus, obneruénnas nuddysus), akTUBHBIN (IEPBUYHBIA U BTOPUYHBII
akTUBHBIN TpaHcnopT). Ilomynmponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO0 Hacoca. OHJOIUTO3: TMHUHOIMUTO3, (HaromuTo3. DK30IHTO3.
Knerounast crenka. CTpykTypa M (QyHKIHUHU KJICTOYHOM CTEHKH pPACTCHHH,

rpudoB.




Huromnaszma. [{urozons. Lutockener. JBuxenue nurtoruiasmbl. OpraHou bl
kj1eTkd. OnHOMeMOpaHHbIe OpPraHOWIBl KIETKU: 3HJOIMJIa3MaThdecKas CeTb
(OIIC), anmapat ['onpaxu, TU30COMBI, UX cTpoeHue U QyHKuKU. B3anmocssa3b
OlHOMEMOpaHHbIX  opraHou7oB  KieTku. CTpoeHue  rpaHyIsIpHOTO
perukynyma. CUHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
['magkuii (arpaHyJsIpHBINA) SHIAOTUIa3MATHYECKUM peTHKynyM. CekpeTropHas
dbynkuus anmapara [onpmku. TpaHcmopT BemecTB B KieTke. Bakyosn
pactuTenbHbIX KieToK. Kiterounstii cok. Typrop.

[TosnyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUH, IIIIACTHUIBL.

Crpoenue U QpyHKIUU MUTOXOHApHHA M muacTui. IlepBudHble, BTOPUYHBIE U
CIIOXKHBIE IUIACTUABl  (POTOCHHTE3UPYIOIIMX JYKapuoT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hemem0Opannsie opranouasl kieTkd CTpoeHHe M (YHKIUM HEeMEeMOpaHHBIX
OpraHousioB KjieTku. PubGocombl. MukpodunameHTsl. MplllleuHble KIETKH.
Muxkpotpybouku. Kierounsiii nentp. CTpoeHHe U JABMXKEHHE >KTYTUKOB H
pecHuuek. MUKpOTPYOOUKH IIUTOIIIAa3MbI. LIeHTproIb.

SAnpo. O6omnouka siapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U
bynkuuu. SnepHsiit 6enkoBblii MaTpuke. IIpocTpaHcTBEHHOE pacioyioKeHHe
XpoMocoM B UHTep(ha3HOM siape. benku XpomaTnHa — TUCTOHBI.

Kinerounsle BrmtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK 3YKapUOT

(pacTuTeNbHOMN, )KUBOTHOM, TPUOHOI)
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AcCUMMIAINSA ¥ AUCCUMWIISALUS — JIBE€ CTOPOHBI MeTabonmm3ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(PHBINA U TeTepOTPOdHBIN. YUacTHe KUCIOpoia B 0OMEHHBIX
mporeccax. DHepreTHueckoe obecrieueHue KieTku: mnpespaiieHne AT B
00MeHHBIX Tmporeccax. dDepMEeHTATUBHBIM XapaKTep peakIuil KIETOYHOTO
Metabonu3ma. dDepMeHTHI, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JIEUCTBHS.
Kodepmentsl. Otinums (epMEHTOB OT HEOPraHWYECKHX KaTajJu3aTOpPOB.
benku-aktuBaTopel M OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTATUBHBIX PEaKINil OT Pa3TuIHBIX (haKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYecKuX BelecTB B Kierke. dorocunre3. Poib
XJIOPOIUTAaCTOB B mporecce (orocuHTe3a. CBeToBas W TeMHOBas (asbl.
[TponyktuBHOCTH oTOCHUHTE3a. BiinsHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTesza. 3HaueHrne (OTOCUHTESA.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHN3MOB-XEMOCHHTETHKOB:
HUTPUPHULIUPYIOLIHIE Oakrepuy, xKenezo0aKkTepu, cepoOakTepuu,
BOJIOPOJIHBIEC OaKTepuu. 3HaUEHHE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Bumbl OpokeHus. IIpoaykTel OpoxeHUs W WX

UCIIOJIb30BaHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI




OMOTEXHOJIOTHH U BO30YIUTEIIN OONIE3HEH.

AspobHbIE OpraHU3MBbl. Orarnbl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTenbHBINM ATan. [TUKOIU3 — OECKUCIOPOAHOE paCHICIUICHUE
TJIFOKO3BI.

Buonornueckoe okucieHue, UM KJIETOYHOE AbIxaHue. Posib MUTOXOHAPHIA B
npoueccax — Ouonormdyeckoro  okucieHws.  lluximdeckme — peaxumu.
OxkucmurensHoe (dochopmwmpoBanue. [IpenmymiecTBa a’poOHOTO TTYyTH
oOMEeHa BEIIECTB IMepel aHa’pOOHBIM. DPPEKTHBHOCTh IHEPTETHUECKOTO

oOmMmeHa

2.5

Peakuumn marpuuHoro cuHtesa. IIpHHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOrO  CHUHTe3a. Peanmu3anuss  HacleACTBEHHOW  MHQOpMAaLUU.
I'eneTnueckuii kox, ero cBoicTea. Tpanckpumnius — maTpuuHblil cuate3 PHK.
[IpyHLIMIIBI  TPAaHCKPHUIILMU: KOMIUIEMEHTapHOCTb, aAHTHUIAPaLIEIbHOCTD,
aCUMMETPUYHOCTb. TpaHcisius U e€ sransl. Ydactue tpaHcnoptHeix PHK B
6uocuHTese Oenka. YcinoBus OuocuHTesa 6enka. KonqupoBaHue aMHHOKHCIIOT.
Poinb pubocom B 6GuocuHTe3e Oenka.

Opranuzanys reHoOMa y MPOKapuOT M 3YKapHOT. Perymsuus akTUBHOCTH
reHOB y mpokapuoT. ['umoreza onepona (P. XKakob, XK. Mano). Perymsmms
0OMEHHBIX IPOIIECCOB B KieTKe. KieTounslii romeocTas.

Bupycsl — HekneTounble GOpMBI KU3HU U OOIMraTHbIe napasutel. CTpoeHue
HPOCTBIX U CI0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHsie 3a60eBanus yenoBeka, )KuBoTHbIX, pactenuit. CIINI, COVID-19,

COLHAJIBHBIC U MCIUIIMHCKHUC HpO6J’IeMH

2.6

Knerounslii 1uki, ero mnepuoiasl U perymsauus. Murepdaza um  MHTO3.
OcobeHHOCTH MPOIIECCOB, MpOTeKaoIuX B HHTepdase. [loaroToBka KIeTku K
nenenuto. IIpecuHTeTHYecKWid (MTOCTMUTOTHYECKUM), CHUHTETUYECKHH |
MOCTCUHTETHYECKUH (IPEMUTOTUYECKHI ) IEPUOIBI HHTEP(A3HI.

Marpuunsiii cunte3 JIHK — perumxanusa. Ilpuanunsr permmkanuun JIHK:
KOMIUIEMEHTAapHOCTb, IOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPAUIEIbHOCTB.
Mexanusm permukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl
U TeloMmepas3a. XPOMOCOMHBIN Ha0Op KJIETKA — KapHOTHI. JMIUTOMAHBIA U
rarmiouaHbIl HAabopsl XpomocoM. ['omornoruuynsie xpomocomsl. [lonoBbie
XPOMOCOMBI.

[enenne knetkn — Muto3. CTaaAuKM MUTO3a U MMPOUCXOIAIINE B HUX IIPOLIECCHI.
Tunel muto3a. Kapuoknnes u nuTokuHe3. buomornueckoe 3HaueHHE MUTO3a.
Perynsauus mutoTMueckoro nukia kiaeTku. [Iporpammupyemasi KieTodHas
rudens — anomnros.

CDYHKI_[I/IOHaJ'ILHaH I'CHOMHKA




OpFaHI/IBM KaK OHOJIOrMYecKas CUCTEMA

3.1

OOHOKJIETOYHbIE,  KOJIOHHMAJIbHbIE,  MHOTOKJETOYHBIE  OpPraHU3Mbl U
MHOTOTKaHEBBIE OPraHU3MBI.

@opMBl pa3MHOXKEHHSI OPraHU3MOB: Oecrionoe (BKJIOYash BEreTaTHUBHOE) U
nojoBoe. Buapl 0Oecrnonoro pa3sMHOXKEHHUS: IIOYKOBAaHHE, CIIOPYIIALUS,
dbparmeHTaIVsI, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. [lonoBele KieTkw, uiau rametsl. Meito3. Craauu
Mmeno3a. IloBenenne xpomocoM B meiose. Kpoccunrosep. buonmornueckuit
CMBICIT M€H03a M MOJIOBOrO mporecca. Melo3 U ero Mecro B KU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3zButue. ['amerorenes y >kMBOTHBIX. [100BBIE Kee3bI.
OOpa3oBaHrne W pa3BUTHE IMOJOBBIX KiIETOK. CrmepMaroreHe3 M OOTCHE3.
Crpoenue monoBbIX KiIeTOK. OIUIOZOTBOPEHHE W SMOPHOHAIBHOE pa3BUTHE
KHUBOTHBIX.  CrocoObl  OIUIOIOTBOPEHHUS:  HApYyXHOE,  BHYTpPEHHEE.
[TapTenorenes.

WupuBuayanbHOe pa3BUTHE opraHu3MoB (oHToreHesd). Craauu smMOpHOreHesa
KHUBOTHBIX (Ha mpumepe Jsrymku). Jlpobnenme. Tumer  apoGieHwHs.
OcobeHHOCTH  ApOOJEHUS  MJIEKONMHUTAIONIMX.  3apOJBIIIEBBIE  JIMCTKU
(racTpynsnms). 3akiajJka OpraHOB W TKaHEH U3 3apOJBIIIEBBIX JIMCTKOB.
B3anmMHoe BiusiHME wyacTell pa3BHBAIOILErocs 3apojpliia (3MOpHOHATIbHAS
UHAYKLMS). 3aKiajgka IUlaHa CTPOCHMS JKMBOTHOIO Kak  pe3ysbTar
UepapXUYeCKuX B3aUMOJICUCTBHIA TeHOB. Biusnue Ha 5>MOpHOHATBLHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEeIbl.

Poct u pa3Butne kuBOTHBIX. [locTamOpuoHanbHBI Tiepuona. Ilpsmoe u
Herpsimoe pasButue. PasButue ¢ meramopdo3oM y OECrO3BOHOYHBIX H
MIO3BOHOYHBIX >KMBOTHBIX. bHoslornyeckoe 3HauyeHUE MpPSIMOrO M HENPSMOro
pa3BUTHS, HUX pacupoCTpaHEHUE B IMpupoje. Tumel pocra KUBOTHBIX.
@akToppl  peryislMd  pocTa  KUBOTHBIX U 4enoBeka. Cranuum
MOCTAMOPHUOHAIBHOTO Pa3BUTUS Yy JKUBOTHBIX U uesnoBeka. I[lepuoasl
OHTOI'€HE3a YEJIOBEKA.

PasmHoxkenne u pasButHe pacteHuid. ['amerodutr u cmopodut. Meiio3 B
JKU3HEHHOM IMKie pacteHuil. OOpa3zoBaHue cmnop B Mpollecce Meio3a.
l'amerorenes y pactenuil. OIIOJOTBOPEHHE M Pa3BUTHE PaCTUTEIbHBIX
opraHu3moB. J[BOilHOE€  OIUIOJIOTBOPEHHE y  IIBETKOBBIX  PAacCTEHUH.
OOpa3zoBaHue W pa3BUTHE CeMEHU. MeXaHU3Mbl PEryisliud OHTOTeHe3a Yy

pacTeHUH U KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTAaHOBJICHUA W Pa3BUTHA TICHCTHUKM KaK HaAyKH. OCHOBHBIC

TeHETUYECKHUE MOHATUS U CUMBOJEI. [ 'OMOIOTrHYHBIE XPpOMOCOMBI, aJlJICIIbHBIC




T'CHBI, AJIbTCPHATUBHBLIC NPHU3HAKU, HOMHHaHTHLIﬁ n pGHeCCHBHLIfI IIpHU3HAK,
TroMo3urora, rerepo3urora, 4Yucras JIMHHA, FI/I6pI/I,I[BI, T'CHOTMUII, Q)GHOTHH.
OcHOBHEBIC METOJAblI TI'CHCTHUKH: I‘I/I6pI/I}10J'IOFI/I‘~IeCKI/If/'I, HI/ITOJ'IOFI/ILIGCKI/II\/'I,

MOJIEKYJISIPHO-TEHETUYECKU I

3.3

Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH MeHgenss — 3akoH
eanHOoOOpa3uss THOPHUIOB TEpBOro ToOKoJeHHs. [IpaBWiio JOMUHUPOBaHUS.
BTtopoii 3akoH Menaens — 3aKkoH pacuienyieHus npu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPUTHOTO CKpemuBaHus. [ MmoTe3a 4iucTOTh raMeT.
AHanusupyromiee ckpenmBanue. [IpoMexxyTodHbIH XapaKkTep HacjeI0BaHMUS.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHUHU.

JurubpunHoe ckpemurBanue. Tpetuii 3akoH MeHens — 3aK0OH He3aBUCHMOTO
HACJICJOBaHMUS  TPU3HAKOB. L[UTONOTrMYECKHEe OCHOBBI  JUTHOPHUIAHOTO
CKpEIIMBaHMUS.

CuemnenHoe HacienoBaHue mnpusHakoB. Padorel T. Moprana. CueruieHHOe
HacJIeIOBAaHUE TE€HOB, HAPYIIEHHUE CIEIICHUS] MEXy T€eHaMH. XPOMOCOMHAas
TEOpHsI HACIIEICTBEHHOCTH.

['enetuka moma. XpoMOCOMHBI MEXaHU3M OINpEeNIeHus Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOTaMeTHBIN U rereporaMeTHbId noJl. ['eneTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBaHue npu3HAKOB, CUEIUICHHBIX C
TOJIOM.

I'enoTun kak menoctHas cuctema. [lneiioTponus — MHOKECTBEHHOE JIEMCTBUE
reda. MHOXECTBEHHBIM ayuienn3M. BzamMojencTBue HeaUICIbHBIX T'CHOB.

Kommemenrapuocts. Onuctas. [lonumepus

3.4

BaumoneiictBue rTeHotMma W cpeApl npu  (GopMmMupoBaHWH  (HEHOTHIIA.
M3menunBocTh npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIC MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACIICACTBEHHAS M HACICACTBEHHAs.

MomudukanmonHas ~ MU3MEHYMBOCTh. Poimb  cpensl B (hopmupoBaHUU
MOAM(UKAMOHHOW M3MeHYMBOCTH. Hopma peakuun npusHaka. BapuarmoHHbIi
psin U BapuanoHHas kpuBas (B. Moranncen). CpoiicTBa Moan(pHKaIMOHHON
W3MEHUYMBOCTH.

I'enoTHnmMueckas W3MEHYMBOCTh. CBOMCTBA T'€HOTHUIIMYECKON HM3MEHUYMBOCTHU.
Bupl reHOTUITMYECKON H3MEHYUBOCTH: KOMOWHATUBHAS, MyTAIlUOHHAS.
KomOuHatuBHass W3MEHYMBOCTh. Meii03 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHBHOM HW3MEHYMBOCTH. Pojlb KOMOWHATUBHOH W3MEHUMBOCTH B
CO3JIaHUM TEHETUYECKOTO pa3Hoo0pa3us B Mpe/iesiax OTHOTO BUIA.

MyTaioHHass HW3MEHYMBOCTb. Buabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HWHAYLHMPOBAHHBIE MyTauuu. SfnepHele u

HUTOINIa3MATUYCCKUEC MYyTalluH. CoMaTHJecKre M I0JOBEIC MyTaluu. HpI/I‘lI/IHBI




BO3HUKHOBEHMS MyTauuid. MyrareHel M MX BIUSHME HAa OPraHU3MBL
3aKOHOMEPHOCTH MYTALIMOHHOIO IPOLECCa. 3aKOH I'OMOJIOTMYECKUX DSIOB B
HacsencTBeHHoU u3menunBocty (H.M. BaBunos). BuesepHas u3MeHUUBOCTh

" HACJICACTBCHHOCTD

3.5

Kapuotun dyenoBeka. MexayHapo/Has NporpaMma HCCIEIOBaHUS T€HOMa
yenoBeKa. MeTOoJbl H3y4YEeHUSI TEHETMKH YEJOBEKAa: TEHEATOrMYECKHA,
OIU3HELIOBEIH, IIUTOrCeHETHYECKUH, MONYJIALIUOHHO-CTATUCTUYECKUH,
MOJIEKYyJIApHO-TeHeThuueckuil.  COBpeMEHHOE  OmpeleJeHuE  TI'€HOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHHE, TE€HOTUIIMPOBAHME, B TOM YHUCIE C
nomoiwio ITI[P-ananu3a. HacneacTtBenHbie 3a001eBaHus YenoBeKa. [ eHHbIE U
XpoMOCOMHBIE ~ Ooyie3HH  4YenoBeka. bone3sHW ¢ HacCleICTBEHHOM
MIPEAPACIIONOKEHHOCTHIO. 3HadeHne MEIUIIMHCKON TeHETHUKH B
MPEIOTBPAlIEHU W JICUCHWH TEHETWYCCKHMX 3a00JICBaHMI  dYeJOBEKa.

CTBOJIOBBIE KIIETKU

3.6

JlomecTukaius 1 cenekiys. 3apoXkKIeHHE CENEKLIUU U JOMECTUKAIMU. YUeHUe
H.M. BaBunoBa o0 ImeHTpax MPOMCXOXKICHUS W MHOTrooOpasus KyJIbTYypPHBIX
pactenuil. Posb cenekuuu B CO3JaHUM COPTOB PAacCTEHUM M NOPOJ >KMBOTHBIX.
Copr, mopona, mramMM. 3aKOH TOMOJOIMYECKHX PAJOB B HACJIEICTBEHHOU
n3meHunBocty H.W. BaBuioBa, ero 3HadeHue JUist CENIEKITMOHHON pabOTHI.
MeTtoapl ceneKIMOHHON paboTel. MCKycCTBEHHBIH OTOOp: MAacCOBBIA U
UHIUBUAYAIbHBIA. OTambl KOMOMHALMOHHOW  cenekuuu. McmelTaHue
npousBoauTene mo nmoromctBy. OTOOpP MO I€HOTHIYy C HMOMOIIBIO OIEHKH
¢deHoTua NOTOMCTBa U OTOOP IO TEHOTHUITY € IoMolkio aHanu3a JJHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJIEKLMOHHOM  paboThI.
PagnanuoHHbli M XMMUYECKMH MyTareHe3 Kak HWCTOYHHUK MyTaluud Yy
KyJBTYpHBIX (popM opranu3moB. Vcnonap3oBaHNEe TEHOMHOTO PEIaKTHPOBAHMS
u MeTosoB pekomOuHaHTHBIX JIHK nns momydeHust mcxomHOTO MaTepuaia
JUISL CEJIEKIUH.

[MToyyenne nomumnonnos. BuyTpuBuioBas rubpuauzanys. biauskopoacTBeHHOE
CKpelrBaHue, W1 MHOpuauHT. Hepo/ICTBeHHOE CKpeIMBaHKe, WX ayTOPHUIHHT.
['ereposuc u ero npuunHbl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
rubpuamzanyst. [Ipeononenue Gecroaus MEXBHIOBBIX MMOpUIOB. JlocTinkeHus

CCIICKIIMN paCTeHI/II\/'I U JKMBOTHBIX

3.7

OOBbeKThl, HCIOJB3yEMbIE B OHOTEXHOJIOTWH, — KJIETOYHbIE U TKaHEBBIC
KyJbTYpbl, =~ MHMKPOOPTaHU3MBI, HX  XapakTepUCTHKa. TpaaurmoHHas
OMOTEeXHOJIOTHs: XJeOomneyeHne, MOAyYeHUE KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOJenue. MukpoOuosnoruueckuii cunre3. OOBEKTh MUKPOOHOIOIMYECKHX

TEXHOJIOTHIA. HpOI/IBBOZ[CTBO 66111(3., AMHWHOKMCIIOT u BUTaMHUHOB.




HckyccTBeHHOE  OIUIOJOTBOPEHHME. PekoHCTpykIMsag — AMLIEKIETOK U
KJIOHUPOBaHME )KUBOTHBIX. METO/ TpaHCIUIAHTALNY SIIEP KIIETOK.

XpOMOCOMHAsi M TEHHas WHXeHepus. VCKyCCTBEHHBII CHHTE3 TE€Ha U
KoHcTpynpoBanue pexomOuHaHTHRIX JIHK. JlocTmkeHuss M MepCreKTHBBI
XpPOMOCOMHOW M TEHHOHW WHXEHepHH. MeauIMHCKUE OHOTEeXHOJIOTHH.

Hcronp30BaHne CTBOJIOBBIX KIECTOK

Cucrema n MHOFOO6paSI/Ie OpraHnu4YcCKoro Mmmupa

4.1

buonornueckoe  pasHooOpasue  opranuzmoB. CoBpeMeHHass cHUcTeMa
oprannyeckoro Mupa. IlpuHnunel knaccuukanuu opraHuzMoB. OCHOBHbBIE
CHUCTEMAaTUYECKHE TPYIIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS U JKU3HEICSITEIBHOCTH OJHOKIETOUYHBIX OPTaHU3MOB.
Bakrepun, apxeu, OJHOKJIETOYHBIE TPHUObI, OJHOKIETOYHBIE BOIOPOCIH,
apyrue npotuctel. KonoHnansHble opraHusMmbl. [[BHKEHHE OJHOKIIETOYHBIX
OpraHu3MoB:  amMEOOHMIHOE, IKI'YTHKOBOE, pPECHHYHOE.  3amuTra Yy
OJHOKJICTOYHBIX ~ OpPraHu3MoB.  Pa3gpaxmMocTe y  OJHOKJIETOYHBIX

OpTraHHU3MOB. Takcucer

4.2

MHoOrokieroynsle  pacreHus. B3auMOCBsA3b 4YacTeld  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, opraHbl M CHCTEMBl OpPraHOB MHOTOKJIETOYHOI'O
oprauu3ma. OpraHm3Mm Kak eguHoe nenoe. TkaHu pacteHuil. Tumsl
pacTUTENbHBIX  TKaHeW: oOpas3oBaTenbHas, IMOKPOBHas, IpOBOJsALIAs,
OCHOBHasA, MexaHuueckas. OcoOEHHOCTM  CTpoeHus, (QYHKUUH U

PpacmoJIOKCHUA TKaHEeH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHble M reHepaTuBHbBIE OpraHbl pacTeHUM. (DyHKIMH OpraHoB M
cucteM opranoB. Kapkac pactenuil. /[BukeHue MHOTOKJIETOUHBIX PACTEHHI:
Tponu3Mbl U HacTuH. [lornonienue BoAbl, YIIAEKUCIOro ra3a 1 MUHEPAIbHbBIX
BEIIECTB pacTeHusiMu. [Ipixanue pacrennit. Juddysus ra3oB yepes
MIOBEPXHOCTh KJIETKH. TpaHCIOpPTHBIE CHCTEMBI pacTeHui. Belaenenue y
pacTeHHi. 3amuTa y MHOTOKIETOYHBIX pacreHui. Kytukyna. Cpencrsa
IIACCUBHON Y XMMUYECKOH 3aIIUTEI. OUTOHITUIEI.

PaznpaxxumocTh U perynsuus y opranu3smMoB. Pa3ipakxuMocTb U peryiasuus y

MHOT'OKJICTOYHBIX paCTCHI/If/'I. PoctoBrie BC€IICCTBA U UX 3HAYCHHUC

4.5

MHorokneTouHsle KMBOTHBRIE. B3amMOCBSI3h, dYacTell MHOTOKJIETOYHOT'O
opranu3ma. TKaHM, Opraibl M CHUCTEMbl OPraHOB MHOI'OKJIETOYHOTO
opranu3zma. Opranusm kKak eauHoe 1enoe. ['omeoctas. TkaHM KUBOTHBIX U
yenoBeKka. THIBI JKMBOTHBIX TKaHEHW: »SIMTENHMAIbHAs, COCIUHHUTEIIHHAS,
MbIleYHass, HepBHas. OCOOCHHOCTH CTPOCHUsS, (QYHKIMH W PaCTOIOKEHUS

TKaHEH B opraHax JXMBOTHBIX W YCJIOBCKaA




4.6

Opranbl U CHCTEMBI OPraHOB JXKUBOTHBIX. (DYHKIIMH OPraHOB U CHCTEM
opranoB. Omnopa Tena opranu3mMoB. CKkeleTbl OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX )KHBOTHBIX. HapyHbIN 1 BHyTpeHHHH ckeneT. CTpoeHue u
TUIBI COETMHEHUST KOCTEM.

JIBuKeHHEe MHOTOKJIETOYHBIX >KMBOTHBIX. [luTanwe >KMBOTHBIX. [luTanue
MO3BOHOYHBIX  JKUBOTHBIX. JIpixaHue KUBOTHbIX. KokHOe JbIXaHue.
JKabepHoe u n€royHoe ApIXxaHUE.

JlpixaHue MO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
NETKUX TMO3BOHOYHBIX JKUBOTHBIX. J[pIXaTelbHas cHCTEMa 4YellOBEKa.
MexaHu3M BEHTWISLUMU JETKUX y NOTHIl U MIEKONUTAoMmMX. TpaHcmopT
BEIICCTB y OPraHU3MOB. TPAHCIOPT BEMIECTB y JKMBOTHBIX. KpoBeHOCHas
cuctemMa u e€ opranpl. KpoBeHOCHass CHUCTEMa ITO3BOHOYHBIX YKHUBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  DBONIOLMOHHBIE  YCIOXHEHUS  CTPOCHUS
KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX )KMBOTHBIX. BhIJEIeHNE Y OPraHu3MOB.
Brinenenne y x&uBOTHBIX. CoOKpaTtuTenbHBIE Bakyoin. OpraHbl BBIJICIICHUS.
CBsi3b MOJIOCTH TeJla C KPOBEHOCHOM M BBIICTUTEIHHOM CHCTEMaMH.
Brigenienne 'y TMO3BOHOYHBIX JKMBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKPOBBI ¥ UX TPOU3BOAHBIE.

PaznmpakuMocTh W peryismus |y  OpraHm3MoB. Pa3ipaxkmmocts Yy
OJIHOKJICTOYHBIX OpPraHW3MOB. Takcuchl. Pa3pakMMOCTh W peryssamus y
MHOTOKJIETOYHBIX pacTeHu. POCTOBBIE BEllECTBA M UX 3HAYCHUE.

HepBuass cucrema u pedrnekropHas perynsiius Yy MHOTOKIETOYHBIX
KUBOTHbIX. HepBHas cucrema u e€ oTaenbl. DBOJIIOIMOHHOE YCIOKHEHUE
CTPOCHHS HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputMoB U mporpamm JUist 3PQPeKTHUBHON (YHKIHOHATHHON
AQHHOTAllMd  T€HOMOB,  TPAHCKPUITOMOB, MPOTEOMOB, MeTabOIOMOB

MHUKpPOOPIraHU3MOB, paCTeHI/Iﬁ, JKUBOTHBIX W YCJIOBCKA

OpFaHI/ISM YCJIOBCKA U €TI0 3JO0POBLEE

5.1

Opranbl ¥ CHCTEMBl OpraHoB 4esnoBeka. OTHenabl TOJOBHOTO MO3ra
NIO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekropHas ayra. besycioBHble u
yCIIOBHBIC pediiekchl. ['yMopanpHash peryisiimus W JHIOKPUHHAS CHCTEMa
JKUBOTHBIX M uyenoBeka. JKene3bl 3HAOKPUHHOM CHCTEMBbl U HUX TOPMOHBI.
[elictBue TOpPMOHOB. B3aMMOCBsSI3b HEPBHOM M DJHIAOKPUHHOW CHCTEM.
['umoranamo-runoduszapuas cucrema. Pednexc wu peduexTopHas myra.

BbesycnoBHbIE U YCTIOBHBIE pEQIICKCHI

5.2

3amura opranuzma ot OosiesHeil. IMmmyHHas cucteMa yenoBeka. KietouHbrit
¥ TYMOPAaJbHBII HIMMYHUTET. Bpox1€HHBIN, MPHOOPETEHHBIN crier(UIecKuii

umMMyHHUTeT. Teopus KIOHAJIBHO-CeNEeKTUBHOrO uMMmyHutera (I1.0pmmx,




®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETHI OpraHu3MoB. Poib

BpO)KI[éHHOFO HMMYHHUTCTA B Pa3BUTHUH CHUCTCMHbBIX 3a00JIeBaHUH

5.3

KposenocHas cucrtema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYbl U KPOBb.

Kpyru xpoBooOpamenus. Pabora cepaua u e€ perymsus

5.4

5.5

Hpixanne uyenoBeka. Juddysus ra3oB yepe3 MOBEPXHOCTh  KIETKH.
JprxaTenpHasg cucTeMa 4elloBeKa. JlpIxaTeiabHass MOBEPXHOCTh. Perymsmms

neixanus. [[prxarenpHbie 00BEMBI

HI/IH_[CBapI/ITeJ'IBHaH CHUCTEMAa 4YCJIOBCKA. OTI[eJ'IBI MUIICBAPUTCIIBHOTO TpaKTa.
HI/IHICBapI/ITCJ'IBHI)IG JKCIIC3hbI. BHYTpI/IHOHOCTHOC u BHYTPHUKJIICTOYHOC

MMUIICBAPCHUC

5.6

[TokpoBbl M ux npousBoaHble. Opranbl BbiaeneHus. I[louku. Ctpoenue u
¢ynkunonupoBanue HeppoHa. DuUIbTpanMs, CceKkpeuus U oOpaTHOe
BCAchIBaHHE KaK MEXaHM3MBI PabOTHl OpraHoB BhIIeneHHs. OOpazoBaHue

MOYH Yy YCJIOBCKA

5.7

I[BI/I}KCHI/IG YyeJIoOBeKa: MbIleyHas cucreMa. CKeJIeTHBIE MBIIINBI 1 UX pa60Ta.

CTpOCHI/Ie X THUIIBI COCANMHCHU A KOCTeH

TeopI/m ABOJIIOLMHU. Pa3BuTHE )XKM3HU Ha 3emite

6.1

OpomonrionHast teopus Y. [apBuna. I[lpennocbuiku BO3HHUKHOBEHUS
napBuHu3Ma. J)Ku3Hb 1 HayuyHad nesaTenbHocTh Y. JlapBuHa.

JIBroKkyue cuiibl 3BotoLMK BUI0B 110 Y. /lapBuHY (BbICOKasi MNHTEHCUBHOCTh
pa3MHOXKEHHUSI OPraHu3MOB, HACJIEICTBEHHAs WM3MEHYMBOCTh, OOpnOa 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTnueckor Tteopun HBomouuu (CTD). Helitpanphas
teopusi dBomonnu. COBpEeMEHHasl SBOJIOIMOHHAS OWOJIOTHs. 3HAYCHUE
9BOJIIOLIMOHHONW TEOpUH B (POPMUPOBAHUHM E€CTECTBEHHO-HAYUYHOM KapTHUHBI

MUpa

6.2

[lonynauust Kak 3jaeMeHTapHas eAuHHIA 3BOOIUU. COBPEMEHHBIE METO/bI
OLIEHKU T'€HETHUYECKOro pazHooOpa3ust U CTPYKTyphl nomyisuuil. M3MeHnenue
reHooHAa MOMYJALMUN KaK 3J€MEHTapHOE 3BOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

DnemMeHTapHbIe (AKTOPhl (ABMKYIIME CHIIBI) 3BOJIOUMU. MyTalMOHHBINA
nporecc. KomOwHaTMBHAas wW3MEHUYMBOCTH. [JIpeiid TeHOB — ciyuyaiiHbIe
HEHaNpaBJICHHbIE HW3MEHEHHs YacTOT ajiesied B momyisusax. Oddext
ocHoBarens.  Murpammu.  M3omsamus  momynsiuii:  reorpadudeckas
(mpocTpaHCTBEeHHas), OMOIOrHYecKas (PenpoLyKTUBHAS).

EctectBenHblii 0TOOp — HampaBisiromuii  ¢gakrtop sBomronuu. Dopmbl

€CTECTBEHHOI0 OTOOpa: JBWXKYILIMM, CTaOWIM3UPYIOLIUH, pa3pblBalOIUl




6.3

(mu3pynTuBHbIi). [TonoBoii oT60p.

[TpucnocoONeHHOCT, ~ OPraHU3MOB  KakK  pe3ylbTaT  MHKPOAIBOIIOILIUU.
Bo3nukHOBeHHe mpucnocoOneHuid 'y  opraHuzMoB. Apomopdo3bl U
UM0aJaIITalli Y. [Ipumepsr MPUCTIOCOOIEHUM y OpraHu3MOB.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepum u CTpykKTypa. BumooOpa3oBaHWe Kak pe3ynbTaT
MUKpOdBOTIONMU. M3omsmus — kimoueBoi dakTop BugooOpaszoBanus. [yt u
CIIOCOObI BUJI000pa30BaHUs: aJJIoNaTpPUYECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (IOJIMILIOMIU3ALINS,
rubpuanzanys). JIuTenbHOCTh 3BOTIOIUOHHBIX MTPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIIOTUIECKOTO pa3HOOOpas3usl.

Poib sBOMIOIIMOHHOI OMOJOTHH B pa3pabOTKe HAYYHBIX METOAOB COXPAHEHUS
61opazHooOpasusi. MUKpPOIBOJIIOLUS M KOIBOJIOLUS Mapa3sUTOB M UX XO35EB.
Mexanu3mbl (HOpPMUPOBAHMUS YCTOMUMBOCTH K AHTHOMOTMKAM M CIIOCOOBI

O00pBOHBI ¢ HEl

Metoabl  u3ydeHHs ~ MakposBoitoiuu. [lanmeoHTonmormueckue  MeTOJbI
u3ydeHust sBomonnu. llepexomnsie GopMbl u (QHUIOTEHETHYECKUE PSIIIBI
OpTaHU3MOB.

Buoreorpadpuueckne metoapl u3ydeHus sBoironuu. CpaBHeHue (iuopsl u
(dbayHbl MaTepUKOB M OCTPOBOB. buoreorpaduyeckue odmactu 3emau. Busbi-
SH/IEMUKHU ¥ PEITUKTHI.

OMOPHOJIOTHUECKHE U CPAaBHUTEIBHO-MOPQOIOTHYECKIE METOJbl H3yUCHHS
ABOJIIOIUH. ['€HEeTHYECKUEe MEXaHU3MbI SBOJIIOLMU OHTOI'CHE3a U TOSBIICHUS
9BOJIOIIMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE W aHAJIOTUYHBIC OPraHbI
Pynumentapable opraHel W aTaBU3MBL.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W MaTeMaTHYeCKHWE METOAbl H3y4YeHHS  ODBOJIIOLUH.
I'omonoruunsie T'CHBI. CoBpeMeHHbIE METObI MOCTPOCHUS
(UITOTEHETUYECKIX IEPEBHEB.

XPOMOCOMHBIE MYTaIlUU M YBOJIOIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTU (TIpaBmIIa) »BoIOIMK. HeoOpaTUMOCTh 3BOJIOIUH.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

6.4

Hayunble rumnore3bl NPOUCXOXKIACHHS >KU3HM Ha 3emie. AOHoreHes u
naHcnepMus.  JloHayuHble  NpeACTaBIEHUS O  3apOKICHUM  KU3HU
(kpeanoHM3M). ['mnoreza MOCTOSHHOIO CaMO3apOXKJIEHHMsS KH3HM U €€
onpoBepkenue onbitamu  ®. Pemm, JI. Cnammanuanm, JI. Ilactepa.
[IpoucxoxaeHne >Ku3H1 U aCTPOOUOIIOTHSI.

OcHoBHbIE JTarbl HEOPraHUYECKON 9BOJIIOLIUH. [TnanerapHas

(FCOJ'IOFI/I‘-ICCK&H) SBOJTIONMSA. XUMHUYECKas DBOJIIOIMS. AOHOTreHHBIH CHHTE3




OpraHMYecKux BelecTB u3 Heoprannyeckux. OnsiT C. Munepa u I'. FOpu.
OO6pa3oBanue mnoauMepoB U3 MoHoMmepoB. KoamepBatHas rumote3a A.U.
Onapuna, rumote3a mnepBuuHOro OynpoHa JIk. XonmelHa, reHeTHyecKas
runoreza [. Mémnepa. Pubosumsr (T. Yek) u rumoreza «mupa PHK» V.
I'unbepra. DopmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.
Ucrtopus 3emnu u MeToanl €€ nzydeHus. Mickonaemple OpraHm4eckue OCTaTKy.
["'eoxponomorust u e€ meroapl. OTHOCUTEIbHAS M a0CONIOTHAS T€OXPOHOIOTHS.
I'eoxpoHosornueckas mkana: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

HauvanbHbpie 3Tanel opraHuyeckod HBoaronuu. [losgBieHue u 3BOJIFOLHUS
MEPBBIX  KIETOK. OBOMIONUS MeTabonu3ma. BO3HHKHOBEHHE TMEPBBIX
skocucteM. COBpeMEHHbIE MHKpPOOHBIE OMOIUIEHKM KaK aHaJOT TEPBBIX Ha
3emiie coobmiecTB. CTpomMaTonuThl. [IpOKaprOTH U 3YKapHUOTEHI.
[Ipoucxoxaenue 3ykapuoT (cuMOHOreHe3). DBOIIOIHMOHHOE MPOUCXOXKACHUE
BUpYCOB. lIponcxoxkneHne MHOTOKJIETOYHBIX OpPraHuM3MOB. BO3HHMKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIEC 3Tambl 3BOJIONUM BBICIINX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacreHuii. Beixonx pacteHuidl Ha cymry. llosBieHHE CHOPOBBIX pacTeHUM M
3aBoeBaHMe MU cymu. CemeHHble pacTeHus. lIpoucxokeHune IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoOMOP(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — TOSIBICHUE
COBpeMeHHBIX TuIoB. IlepBrle XopaoBble XUBOTHblE. JKU3HB B BOJE.
DBOJIONMS  TO3BOHOYHBIX. [Ipoucxoxknenne ampubuil W pEenTUIIHIL.
[Ipoucxoxkaenne  MIEKONUTAOUMX M OTAL. [IpyHOMO — KIH04EeBOro
apomopdoza. OcBoeHre OECIO3BOHOUYHBIMU M IO3BOHOYHBIMU >KHBOTHBIMH
CYILH.

PazBuTtne xu3HM Ha 3emie MO »paM M MEpHOJlaM: apXel, MPOTEPO30H,
najeo3oil, Me3030#l, kaiHO30i. OOmias XxapakTepuUCTHKA KiuMaTa U
re0JIOTUYECKHX IpoueccoB. [losBieHne 1 pacBET XapaKTEPHBIX OPTaHU3MOB.
VYrneobpazoBaHue: €ro YCIOBHs U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMHUpaHUsl — JKOJOTMYECKHE KpU3HCHI nponuioro. [Ipuuunel u
CJIEICTBUSL MAaccOBBIX BbIMHpaHUN. COBPEMEHHBIN HKOJIOTMYECKUN KpHU3HC,

€ro 0CO0OEHHOCTH

6.5

Pazgenst u 3amaum antpomosorur. MeTonsl anTpornoiorud. CTaHOBICHHE
MPEACTABICHUN O TNPOUCXOXKIEHUU uejoBeka. COBpEeMEHHBbIE Hay4yHbIE
TEOPHH.

CX0[CTBO YeJIoBeKa C KUBOTHBIMH. CHCTEMaTHYECKOE MOJIOJKEHUE YeJIOBEKa.

CBI/II[eTeJIbCTBa cXoacTBa  4YCIOBCKa C KHUBOTHBIMU: CpPaBHUTCIIBHO-




MophoornyecKue, AMOPHUOIIOTUYECKHE, (hbU3HO0IOT0-OMOXUMHUYECKHE,
noBefeH4Yeckne. OTiMuMsg 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOpPOM
CUTHAJIbHOW CUCTEMBI.

JBmwxymme cuibl ((hakTopbl) aHTPONOreHe3a: OMOJOrHYecKHe, COLHaIbHBIE.
CooTHolleHre OMOIOTMYECKHUX M COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJMM AHTPONOreHe3a. ABCTPAIONUTEKH — JABYHOTME NPEIKH
mojen. YenoBek yMenblid, NEpBbIE M3rOTOBIEHUSA OpyAud Tpyaa. Yenosek
NPSIMOXOJISIIMIA ¥ TEPBBIA BBIXOA Jroned 3a mpenenbl Adpuku. YenoBek
reiinenpoeprekuii — o0l MpeoK HeaHJePTaTbCKOTO YEIOBEeKa U YellOBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUN KaK BHJI JIIOAECH XOJOAHOTO KIMMATa.
YenoBek pa3yMHBI COBPEMEHHOIO THWIIA, JEHUCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npejaeiaamMu AQpUKH.

OBoJIIOLIMS COBPEMEHHOro 4enoBeka. EcTecTBeHHBI OTOOp B MOMJNSALUAX
yeynoBeka. MyTanuoHHbI mnpouecc U noiauMmopdusM. IlomynsunoHHbIE
BOJIHBI, Apeiid TeHoB, Murpamust U «3PQPEKT OCHOBATENS» B MOIYJISALUIX
COBPEMEHHOI'0 YeJIOBEKa.

YenoBeueckue pacel. llonstme o pace. bonbpmme packl: eBponeouaHas
(eBpa3uiickas), aBCTpaJIO-HErpouaHas (dPKBaTOpUAIbHAs), MOHTOJOHIHAS
(asmarcko-amepukaHckas). Bpems u myTu pacceneHus 4eaoBeKa Mo IUIaHEeTe.
EnuHcTBO 4yenoBeueckux pac. HayuHas HECOCTOSTENBHOCTh —pacu3Ma.
[IpucrnocobaeHHOCTh YeIOBEKa K PAa3HBIM YCIOBHSM OKpY)KAIOLIEH Cperpl.
Brnusaue reorpaduueckoit cpensl u napeida reHoB Ha MOPQOJIOTHIO U

(U3UOIIOTHIO YelloBeKa

ODKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosnorun. CBsI3b 3KOJIOTUU C IPYTUMH HAYKaMHU.
Metoapl skonorud. lloneBble HaOmoneHHS. DKCIEPUMEHTHl B JKOJIOTHU:
npupoaHbie U jabopaTopHble. MoJenupoBaHHE B 3KOJIOTMH. MOHUTOPUHT

OKPY’KaIOIIECH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBINA U TJIO0ATBHBIN

7.2

Dkonorudeckre (akTOpbl U 3aKOHOMEPHOCTH X JeicTBus. Knaccudukarus
9KOJIOTUYECKHX (PAaKTOPOB: aOMOTHYECKHE, OWOTHYECKHE, AHTPOIOTEHHBEIE.
OO0mme 3aKOHOMEPHOCTH JIEUCTBHS dKoJornueckux ¢aktopoB. [IpaBuio
muanmyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCT. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Aobuotndeckue ¢aktopel. CBeT Kak dKojorudyeckuii (akrtop. JleiicTBue
pPa3HBIX Y4YaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. OKOJIOIMYECKHE
TPYIIIBI PACTEHUN U JKMBOTHBIX IO OTHOIICHUIO K cBeTy. CUTHaJIbHAs POJIb

ceera. POTONEPUOAU3M.




Temmeparypa Kkak osKojorumueckuii ¢akrop. JlelicTBue Temmeparypsl Ha
opranu3msl. [ToMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbIE
U CTEHOTEPMHBIE OpPraHU3MBI.

Bnaxnocts kak okonoruueckuil ¢axtop. Ilpucmnocobienust pacteHuil K
HOJ/IepKaHUI0 BoJIHOTO OanaHca. Kiaccuukaiys pacTeHUi M0 OTHOIIEHUIO K
BoJie. [Ipucnocobiaenns JKUBOTHBIX K M3MEHEHHIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHMsS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs,
NIyOMHHAs TMOANOYBEHHAsl, BHYTPUOPraHuW3MeEHHas. OU3NKO-XUMHUYECKUE
0c0oOEHHOCTH cpell oOuTaHusi opraHu3MoB. IlpucnocoOnenuss opraHu3MoOB K
JKU3HU B Pa3HbIX CPEAAX.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE puTMbL. CyTOuyHBIE U
rogu4Hble  pUTMbL.  IIpHcrocOONIEeHHOCTh  OpPraHu3MOB K  CE30HHBIM
M3MEHEHUSIM YCIIOBHUH JKU3HH.

XKuznennole ¢opmbl opranuzMoB. lloHsATHE 0 JKM3HEHHOH (Qopme.
Kuznennole (GopMbl pacTeHMil: JepeBbs, KyCTapHUKH, KYCTapHUYKH,
MHOTOJIETHHE TpPaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (POPMBI KHUBOTHBIX:
THIIPOOHOHTHI, T€OOUOHTHI, a3pOOHOHTHL. OCOOCHHOCTH CTpOeHHS M 0o0Opasza
JKU3HU.

buotnueckue gakropsl. Buasl OnoTHUECKHUX B3aUMOJCHCTBUI: KOHKYPEHIINS,
XHUIIHAYECTBO, cuUMOMO3 u ero (¢opmbl. Ilapasutusm, Koomnepamus,
MyTYyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO).
Herpoduueckue B3anmonelictBus (Tonudeckue, popuueckue, Gpadbpudeckue).
3HavueHHEe OMOTHYECKUX B3aMMOJICHCTBHM JIJIsi CYIIECTBOBAaHUS OPTraHW3MOB B

cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHHUS

7.3

DKOJIOTHYECKHUE XapaKTCPUCTUKHU MOIyJIAINH. HOHyJ'IS[HI/H[ KakK
Ouosjoruueckas cucremMa. Pojgb HEOJHOPOIHOCTH Cpenbl, (QU3NYECKUX
OappepoB u  ocoOeHHOcTel  OWOJIOTMM  BUAOB B  (OPMUPOBAHUU
MPOCTPAHCTBEHHON  CTPYKTypbl  monyianuid. OCHOBHbIE — ITOKa3aTeu
MOMYJISIIIMKA: YUCIICHHOCTh, IJIOTHOCTb, BO3pAacTHAs M IIOJIOBas CTPYKTYypa,
POX1aeMOCThb, TPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIHSI.

Dxoyioruueckasl CTpykTypa mnonyiasuuu. OleHKa YUCICHHOCTH TOIMYJISIUH.
JuHamuka nonynsuud u e€ peryisius. buotndyeckuil moTeHIan OmysiiuH.
MOZ[GJ'II/IpOBaHI/IG AUHAMHWKHU TOIYJISALUH. KpI/IBI)IG pocTta YHCICHHOCTHU
MOIMyJIAI . KpI/IBBIe BbIDKUBAHUA. Pel"yJ'ISIHI/ISI YUCIJIICHHOCTHU HOH}U’IS[HI/IIZI POJIb
(GakTOpoOB, 3aBUCAIIUX W HE 3aBUCAIIUX OT TUIOTHOCTH. JKOJOTHYECKHE
ctpareruu BunoB (I- u K-ctparerun).

[Tonsitue 00 sKomormuecko Humie BuAa. MecrooOutanue. MHoromepHas

Mozeib dKkosornueckord Humu Jix.M. XarunHcona. Pazmepsl 3K00ru4eckomn




Huy. [loTeHnmanbHast 1 peaaTn30BaHHAs HUILIU.
Bun kak cucrema mnonynsuuid. Apeayibl BUAOB. Buabl M MX JKU3HEHHBIC
CTpaTerud. 3aKOHOMEPHOCTH TIOBEACHHS W  MHUIpaliii  >KMBOTHBIX.

brnonorngeckne nHBa3UNA JY>KCPOAHBIX BUI0B

7.4

CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OHMOIIEHO3e. DKOCHMCTEeMa Kak OTKphiTas cucrema (A.J[x.
Tencnu). OyHKIIMOHATBHBIE OJIOKH OPTaHU3MOB B DKOCHCTEME: IPOAYIEHTHI,
KOHCYMEHTHI, pefylileHThl. Tpoduueckue ypoBHU. Tpoduueckre 1enu u ceTu.
Abuotnyeckue 6510ku 3kocucteM. [1ouBsl 1 wibl B skocucremax. Kpyrosopor
BELIECTB U ITOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE  TOKa3aTeauM  dJKOCHUCTEMBL.  buomacca W NpoayKUuS.
DKOJIOTHYECKHE MUPaMU/IbI YHCes, OOMAaCChl U YHEPTHH.

HanpasrieHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKleccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCHMM U HX NPUYMHBL. AHTPOIIOI€HHBIE BO3JEHCTBUSA Ha
cykueccun. KnmmakcHoe coobmiectBo. buopasHooOpasue U MmoiHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

[TpuponHble 3KOCHCTEMBL. AHTPOIOTE€HHBIE 3KOCHUCTEMBI. ATpPOIKOCHCTEMA.
ArponieHo3.  Paznuuus  Mexay — aHTPONOT€HHBIMH U NPUPOIHBIMU
KOCUCTEMAaMHU.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOO3KOCHCTEM. ['opoackas
bnopa u dayna. CuHaHTpONHM3aIUs TOPOACKOHN ¢ayHbl. buomorudeckoe u
XO35IICTBEHHOE 3HAYECHUE arpo3KoCHUCTEM u ypOOIKOCHUCTEM.
3aKOHOMEPHOCTH (OPMUPOBAHMS OCHOBHBIX B3aUMOJICHCTBUII OPraHU3MOB B
9KOCUCTEMAX.

[lepeHoc »sHepruM ¥  BEIIECTB MEXAY CMEXKHBIMH HSKOCHUCTEMAaMHU.
YCTONYMBOCTh  OPraHMW3MOB, IONYJSALMM M OJKOCHCTEM B  YCIOBUAX

CCTCCTBCHHBIX U aHTPOIIOTCHHBIX BO3JCHCTBUI

7.5

buochepa — oOmemnanerapHas o00ojouka 3eMild, TAE CYIIECTBYET WU
cyuiectBoBasna ku3Hb. YueHue B.M. Bepnanckoro o Oumocdepe. Ob6nactu
6uocdepsl u e€ cocran. JKnuBoe BemiectBo Ouocheps! 1 ero GyHKINH.
3aKOHOMEPHOCTH cyuiecTBoBaHUs Ouochepsl. OcobeHHOCTH Ouochepsl Kak
robanpHOM  dKOocHcTeMbl. Jl[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHMYECKHE IHKIbI (Yriepojaa, azoTa).
PutmuaHOCTS siBNIeHUI B Onocdepe.

3onanbHOCTh Omocdepnl. [lonstrne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJ[pa, XBOWHBIC Jieca, CMEIIAHHbIE W IIUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTBIHM, TPOIMYECKHE Jieca, BBICOKOTrophs.  Kimmar,

paCTI/ITeJ'ILHHﬁ U KUBOTHBIN MUp OHMOMOB Cyuu.




CrpykTypa ¥ (GyHKIHS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAIA 1

ouocdepHbIX QYHKIIHHA

7.6

DKOJIOTHYECKUE KpHU3UChl W UX MNpUYuHBL. Bos3nelicTBue dYeinoBeka Ha
ouocdepy. 3arps3HeHUe BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsS3HEHHE
BOJIHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENIbHBIA M JKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHLHUIIBI OXPAHbI IPUPOJIBI.
Kpacubie kuuru. Ocobo oxpansiemble npupoanbie tepputopun (OOIIT).
Borannueckue caibl ¥ 300JJ0THUECKUE MAPKH.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOIO Ppa3BUTHUSL YEJIOBEUECTBA WM IPUPOJIBIL.
PanmonanpsHO€ IPHUPONONOIB30BAHUE U COXPAaHEHHE OHOJIOrMYECKOTO

pa3HooOpa3zus 3emin




