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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOHOMY mnpeametry "buonorus" (mamee - Ouosorusi) Ha
ypOBHE cpeqHero obmiero obpazoBaHus pa3paboraHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoanuu B Poccuiickoit denepamumy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi pabouei mporpaMmbl BOCIIUTAHHUS.

VYueOubiii npeamer «buomnorus» yrayonénHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeAMETHON o0nactu «EcTecTBeHHO-
HayuHble ipeameTby. CornacHo nonoxeHusMm @I'OC COO npoduibHbie yueOHbIE
OpeiIMeThl, H3ydyaeMble Ha yriayOJEHHOM YypOBHE, SIBIISIIOTCS — CIIOCOOOM
muddepennuaniu  oOydeHUssT Ha YPOBHE CpeaHEro ooimero oOpa3oBaHUS W
NMPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMUM, CpPEIHUM
o01MM, cpeTHUM TIpo(eccuoHaIbHBIM U BhICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIbI M3 JTHUX Yy4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHUE O00pa3oBaTEIbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAIOIINX
3a/1ay, CBA3AHHBIX C MpoQopUEHTalUeld O0O0YyYalolUXCs W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOW O0O0JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULUHON, YKOJIOTUEU, TICUXOJIOTUEN, CIOPTOM HUJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" qaé€r npeacTaBieHue o HeIu
U 3ajayax U3y4deHus yuyeOHoro mpeameta «buosorus» Ha yriiy0JaE€HHOM YpOBHE,
omnpenensier o0s3aTeNbHOE (MHBApUAHTHOE) MPEAMETHOE COJEpkKAHUE, €ro
CTPYKTYpUPOBaHME IO pa3fenaM W TeMaM, paclpeielieHHe [0 KJaccam,
PEKOMEHIYEeT MOCIEI0BAaTENIbHOCTh HM3YyUYEHUsS YYEOHOro marepuajia ¢ y4ETOM
MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTMKU Y4eOHOro IMpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpamme no 61ooruu peaan3oBaH
MPUHIIUI IPEEMCTBEHHOCTH C U3YyUYE€HHEM OMOJIOTMU HAa YPOBHE OCHOBHOI'O OOIIETr0O
oOpazoBaHusi, Osaromapsi 4YeMy TMPOCMATPUBAECTCA  HAMNPABICHHOCTh  Ha
nocjieaAylonee pa3BUTHE OMOJOTMYECKUX 3HAHWUM, OPUEHTUPOBAHHBIX Ha
dbopMHUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  DKOJIOTHYECKOTO
MBIIIJIEHUS, IPEJICTABICHUH O 3I0POBOM 00pa3e )KU3HU, Ha BOCTIUTAaHUE OEPEIKHOTO
OTHOIIIEHUS K OKPYXalolllel mpupoiHoH cpene. B nmporpamme no OMonoruu Takxke
MOKa3aHbl BO3MOXXHOCTH yueOHOTO mpeamera «buomorus» B peanusanuu
tpeboBarnii ®I'OC COO Kk MmIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM pe3yJbTaTaM 00yueHus 1 B POPMUPOBAHIHN OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATENILHON JICSITENIBHOCTA OOYYaromMXCS 10 OCBOCHHIO COJEpKAHUS
OMOJIOTUYECKOT0 00pa30BaHUs HA YPOBHE CPETHETO OOIIET0 00pa30BaHUA.

VYuebnsiit npenmer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHuUs
3aBepIiaeT OMOJIOTHYECKOe 0Opa30BaHME B IIKOJIC M OPUEHTHUPOBAH Ha PACIINPECHUE
U yriIyOJieHre 3HAaHUN 00y4YaroIuXcs O )KUBOUM MPUPOJIE, OCHOBAX MOJICKYJISIPHOU U



KJICTOYHOUM OMOJIOTHH, SMOPHUOIOTUHA U OHMOJIOTHU PA3BUTHS, TCHETUKH, CEIICKIUH,
OMOTEXHOJIOT MU, SBOJIFOLIMOHHOTO YUE€HHUS U SKOJIOTHH.

N3yuenue ydeOHOro mnpeamera «buonorus» Ha yriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIOLEMY MOIYYEHHUIO
OMOJIOTUYECKOT0  00pa3oBaHUsT B  By3aX W OpraHU3AIMAIX  CPEAHETO
npodeccronansHOro oopa3zoBanus. OCHOBY €ro cojiepKaHusi COCTaBIAET CUCTEMA
OMOJIOTUYECKNX  3HAHWM, TIOJYYEHHBIX TMPU HM3yYeHUH OOy4aroluMucs
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX Pa3/lelIOB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmero o6pazoBanus, B 10—11 kiaccax 3Tu 3HAHUS TOIY4YarOT pa3BuThe. Tak,
pacuIMpeHbl W yriayOJjeHbl OHOJOTHYECKHE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OaxkTepusiX, OpraHM3Me ueJoBeKa, OOIIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJYYCHHBIMU OOYYAOUIUMHUCS TMPU H3YUCHUU
bu3nKu, XUuMuH, reorpaduu U MaTEMATUKH.

CrpykTypa mnporpammbl 1o yuyeOHomy mnpenmery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOAbl K H3Y4YEHHIO OWOJOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEepPHBIE JJIs )KUBBIX
CUCTEM Pa3HOIr0 YPOBHS OpraHU3aliy, SBOJIIOIIMM OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHeHUs1 OMOJOrMYECKOT0 pa3HoOOpa3us mianeTsl. Tak, B 10 kiiacce uzyvarorcs
OCHOBBI MOJICKYJIIPHOW H KIJIETOYHOM OMOJOTHMU, AMOPHOJIOTUM U OUOJIOTUU
pa3BUTHS, TEHETUKU U CEJEKLIHUH, OMOTEXHOJOTMU M CHUHTETUYECKOH OHOJIOrud,
AKTyaJIU3UPYIOTCS 3HAHMS OO0ydarluxcsd N0 OOTaHUKE, 300JI0TMH, AHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3y4aroTcsi HBOIOLMOHHOE YYEHUE, OCHOBBI
AKOJIOTHH U YueHHe o buocdepe.

VYueOnsiii npeamer  «buonorums» mpu3zBaH = 00eclEeYUTh  OCBOEHHUE
00y4JaromuMucsi OMOJIOTMYECKUX TEOpUN M 3aKOHOB, MJIEH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3MM M OCOOCHHOCTSX KJIETKH, OpraHW3Ma, IOIMYJISAIUH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTIKCHUSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHH, MPUKIIAIHBIX aCTIEKTaX OMOJIOTMYeCKUX 3HaHuu. J[is
pa3BUTHS W TOMJCPKAHUS HMHTEpeca OOydaloImmxcs K OWOJOTHH Hapsay co
3HAYUTETHHBIM 00BEMOM TEOPETUUECKOTO MaTepHaia B COJIEPKAHUU MPOTPAMMBI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHHS U Pa3BUTHUS
TOU WJIM WHOM 00J1acTH OUOJIOTHH, BKJIAJIOM OTE€YECTBEHHBIX U 3apy0EKHBIX YUEHBIX
B PEIICHUE BAXKHEUIINX OMOJOTUYECKHUX U IKOJIOTHIECKUX MPOOIIEM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(QYHKIIMOHAIBHON



OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra M NpUOOpeTeHHEe YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpEca K ONpeaesnEéHHON 00sacTu
npodeccoHanbHON JIeATeTbHOCTH, CBSI3aHHOW C OHOJIOTHE, WM K BBIOOPY
y4e0HOT0 3aBeICHUS IJIs IPOIOJKEHUSI OMOJIOTHYECKOT0 00pa3oBaHMUs.

JocTiwkenne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yriyOJIEHHOM YpOBHE 00€CTIeUnBaETCS PEIICHUEM CIICTYIONIUX 3a/1a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEHIUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U
IIpaBWJIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHHUHU, MHOTO00pa3MM M OCOOCHHOCTAX OHOJOTMYECKUX CcUCTeM (KJIIETKa,
OpraHu3M, MOMYJIALUs, BU, OMOreoleHo3, Ouocdepa); 0 BhIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIECHHE OOydYarouuxcsi ¢ METOAaMH TO3HaHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATENIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOH W
KJIETOYHON OMOJIOTUH, SMOPUOTIOTUU U OUOJIOTUH Pa3BUTHUS, TECHETUKU U CEJIEKIIUH,
OMOTEXHOJIOTUM U CHHTETHYECKOW OWOJIOTHM, MaJCOHTOJOTHH, DSKOJIOTHUH);
METOJIAMH CAMOCTOSITEILHOTO TMPOBEJAEHUSI OMOJIOTMYECKUX HCCIEIOBAHUIN B
naboparopud U B Opupone (HaOMOJAEHHME, W3MEpPEHHE, OSKCIIEPHUMEHT,
MOJICIUPOBAHUE);

OBJIAJICHUE OOYYalOIIMMHUCA YMEHHUSIMU: CAMOCTOSITEIBHO  HAXOJUTh,
aHAJIM3UPOBAaTh M HCIOJB30BaTh OHMOJOTMYECKYI0 HH(OPMALMIO; MOJIb30BAThHCS
OMOJIOTUYECKOW TEPMHHOJIOTUENH M CHUMBOJMKOM; YCTaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTMM UM COLUUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHMBATh IOCJIEACTBUS CBOEH JEATEIBbHOCTH I10
OTHOIIICHUIO K OKpY’)KaroUed NpUPOAHON cpeje, COOCTBEHHOMY 3/I0POBBIO U
3[I0POBBI0  OKPY)KAIOIIMX  JItOJIe; OOOCHOBBIBATH W COOMIONATh  MEPBI
npopHIaKTUKKA UH(EKIIMOHHBIX 3a00JI€BaHU, NIPABWIIA MOBEAEHUS B MPHUPOJAE U
oOecrieueHrss O€30MaCHOCTH COOCTBEHHOM KU3HEIEATEIbHOCTH B YPE3BbIYATHBIX
CUTyallUsIX NPHUPOJHOIO M TEXHOTCHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIE Hay4YHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYaIONINXCSl HHTEJUIEKTYaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
OpoLecce 3HAKOMCTBA C  BBIJAIOIIMMHUCS OTKPBITUSAMH W COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTUH, pEIIaeMbIMH €0 MpobieMaMH, METO0JIOTHEN
OHMOJIOrMYECKOT0 UCCIIEIOBAHMSI, TPOBECHUS SKCIIEPUMEHTAIbHBIX UCCIIEJOBAHUM,
pelieHrss OMOJIOrMYECKUX 3a[ad, MOJCIMPOBAHUS OHOJIOTMYECKHX OOBEKTOB H
IPOLIECCOB;

BOCIIMTAaHUE y O0YyYarOIIKUXCS LIEHHOCTHOI'O OTHOILEHUS K KHBOW MPHUPOJIE B
IIEJIOM U K OTJENIbHBIM €€ 00bEKTaM U SIBICHUAM; (OPMUPOBAHUE FKOJIOTHUYECKOI,



T€HETUYECKOM IPaMOTHOCTH, OOIIIEH KYJIbTYphI IOBEJICHUS B IPUPOJIE; MHTETPAIlUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHue  OOyYarOIIMMHUCS ~ KOMIIETEHTHOCTH B PallMOHAJIHLHOM
IPUPOAOTIOIH30BaHUHU (COOIOICHUE TTPABUII IOBEICHHUSI B IPUPO/JIE, OXPAHbI BUJIOB,
9KOCUCTEM, Ouocdepbl), COXpaHEHHWH COOCTBEHHOTO 3J0POBbS M 370POBBSA
OKpyXaromux Jrojeil  (coOmtogeHuss Mep nOpoduiakThkyd — 3a00JeBaHUM,
oOecrieueHre OE30MACHOCTH >KU3HEACSITEIIbHOCTH B YPE3BBIUYAMHBIX CHUTYaLHUAX
OPUPOAHOTO M  TEXHOTEHHOI'O0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUI U YMEHUN B MOBCETHEBHOM JKU3HU;

CO37laHUE€  YyCIIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpAa  OOYyYarOIIMMHCS
UHIUBUY JTbHON oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH
nocliieyoumemMy mnpodeccHoHaIbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUYJIbHBIMUA UHTEpPECAaMH U MOTPEOHOCTSIMH PErHOHA.

OO61iee 4McI0 YacoB, OTBEJCHHBIX HAa M3y4YEHHE OMOJOTMU Ha YIiyOJIEeHHOM
ypOBHE cpelHero obiiero odpazoBanus, coctasisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hefiento), B 11 kimacce — 102 yaca (3 yaca B HeJIeIO).

OT16op opraHu3allMOHHBIX (DOPM, METOJIOB M CPEIACTB OOy4YEHUsT OHOJOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKHA €ro COAepX aHWs M HANpaBIEHHOCTH Ha
OPOJOJDKEHHE OMOJIOTMYecKoro 00pa3oBaHMs B OpraHu3alusX CpeaHEro
po¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHUs.

O0s3aTesbHBIM yCIIOBUEM NPU 00YUYEHUHU OMOJIOTUH HA YIIIyOJIEHHOM YPOBHE
ABIISIETCS TIPOBEJCHUE JIA0OPATOPHBIX M TpaKTU4YecKuX pador. Taxxke ywactue
00ydJaromuXxcsi B BBHITIOJHEHUU TPOCKTHBIX U y4eOHO-HMCCIEeN0BATENbCKIX PadoT,
TEeMaTUKa KOTOPHIX OMPEACIISETCS YIUTEIEeM Ha OCHOBE HMEIOIINXCSl MaTepUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHIA.



COJAEPXAHME OBYUYEHUA
10 KUIACC

ConepxaHue MpOrpaMMbl, BBIICICHHOE KYpCuU8OM, HE BXOJIHUT B IMPOBEPKY
rocyapcTBeHHol utorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHnHast 6uoJiorusi — KOMIUIeKcHasi Hayka. KpaTkast uctopust pa3BuTHs
Ouonmorun.  buonormyeckue Hayku W H3y4YaeMmble UMH  TIPOOJIEMBI.
OyHAaMEHTAJIbHbIE, NPUKIAIHBIE M TOHWCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OMOJIOTUH.

3HadeHue O6MOJOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptuHbel mupa. [Ipodeccun, cBszanHbie ¢ Ouosoruei. 3HaueHUe OUOJIOTUM B
NPAaKTUYECKOM JIESITENBHOCTU YEJIOBEKAa: MEAMUIMHE, CEIbCKOM XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPO/IBI.

JdeMoncTpanuu

[Toptpetsi: Apuctoreins, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
I'apsen, I'. Mengnens, B. . Bepnanckuu, U. I1. I1asnos, 1. 1. Meunukos, H. 1.
Bagunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /. K. bensies.

Tabnuel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTMMHU Haykamuy», «Cucrema
OMOJIOTMYECKHUX HAYK».

Tema 2. 7KuBble cUCTEeMBbI U UX U3y4YCHHUE

JKuBpie cuCTEeMBbl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOWMCTBa KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJIO0XHOCTh UM YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3AIMA,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, UBMEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHbIMA, KIETOYHBIMN,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreonieHoTuueckuii), oOumochepusid. Ilpomeccsl, mnpoucxoxsdmmue B KHUBBIX
cucremax. OCHOBHbIE TpU3HAKU KUBOro. JKu3Hb Kak (opmMa CylIeCTBOBaHUS
Matepuu. Hayku, nzyyaroiine >xMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aluu.

N3yuenue xuBbIX cucteM. Metonpl Ouosiornueckoi Hayku. HaOmronenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3alusA, MeTaaHanus. llonsaTue o 3aBucuMon u
HE3aBUCMMOW TniepeMeHHOW. IInanupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas rumotesa. [lorsitue BIOOpPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Owuonormueckux maHHbIX. OIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pesynbTaroB. [IpuumHBl UCKakeHUsT pe3ysbTaToB JKcrepumeHrta. llonstue
CTaTUCTUYECKOIO TECTA.

JdemMoncTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBoWCTBAa KUBOW MaTepum», «YPOBHU OpPraHU3alUHU KHUBOM
npuponb», «CTpOEHHE MKUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoab
V3Y4YEHUS )KUBOU MPUPOIBDY.

O6opynoBanue: 1abopaTopHOE 000pPYAOBAHKE TSl IPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30oBaHuE pa3aUYHBIX METOHNOB IIPH
U3YUYEHHUH JKUBBIX CUCTEMY.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAs eauHUIA >kuBoro. Vcropus
oTKkpbITUs Ki1eTku. Pabotel P. 'yka, A. JleBenryka. Knerounas teopus (T. ILIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIO)KEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

Metoapl  MOJNEKYJISIPHOM W KJIETOYHOM  OHOJOTHMU:  MHUKPOCKOIIHS,
xpoMmartorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, Au(depeHuaIbHOe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmnvix
K1emoK. DAEKTPOHHAsT MUKpockonusi. Koxgoxanvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoncTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI, «DJIEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3zBUTHS METOJOB MUKPOCKOTIUI.

O06opynoBaHKe: CBETOBOM MHUKPOCKON, MHKpPOIpPENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckas padora «l3yyeHue MeETOAOB KIETOYHONW OHOJIOTUHU
(xpomarorpadusi, snekrpodopes, auddepeHuaTbHOe EeHTPUGYTHUPOBAHNE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIEeTKU

XUMUYECKAN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOPHUTEIIS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHNUH KIIETKH,
TEIJIOpEeryJisiiui. MuHepalbHble BEIECTBA KIIETKH, UX OMoJIornyeckas poib. Poib
KAaTUOHOB M aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosornueckue mnoauMmepsl. benkwu.
AMUHOKHUCIIOTHBIN cocTaB O0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oejnka, MenTHaHas CBs3b. BTopuuHas, TpeTUyHas, YeTBEPTUUHAS
cTpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kmaccudukammss  OGenkoB.
buonornueckue Qpynkium 6enkoB. /lpuonsi.



YrneBoasl. MoHOCaxapu/bl, AUCaxapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
O6mmit 1aH cTpoeHHs U (UBMKO-XMMHUYECKHE CBOWCTBAa  YTJIEBOJIOB.
buonoruyeckre GyHKIIMH yTIIEBOOB.

Jlunmuast. T'uapodunsHo-TunpodoOHbIe cBOMcTBA. Kitaccudukanus umnumos.
Tpurnunepunbl, Qoconunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIIUU
aunuaoB. O01Me cBOMCTBAa OMOTOTUYECKUX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJYIIPOHULIAEMOCTb.

Hykneunossie kucinotsl. JJHK u PHK. CrTpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneorunsl. Ipunnun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupans. Mectonaxoxaenue u ouonorundeckue pynknun JTHK.
Bunel PHK. ®yukuuu PHK B kietke.

Crpoenue monekysbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonorunyeckue ¢pynkuuu AT®. BoccraHoBlIeHHbIE IEPEHOCYUKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocgamor (HT®). CexenupoBanue JJHK. Memoow
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHasi OHOJOTHS: OMOXUMHYECKUE U Ouo(HU3UUecKue MCCIeOBaAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOnekynl. Moodenuposarnue
CmMpyKmypol U OYHKYutl OUOMONEKYN U UX Komniekcos. Komnvromephwiii ouzaiin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoncTpanuu

[Toprpetsr: JI. [lonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. @pankins, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «PactipeeneHne XUMUYECKUX JIEMEHTOB B HEXKUBOU MTPUPOJIEY,
«Pacrnpenenenue XUMHUYECKUX JIEMEHTOB B JKMUBOU MPUPOJIE».

Tabmunel u cxembl: «llepuonuueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenue mosekynbl BOAbDY, «BelrecTtBa B coctaBe OpraHu3mMoBy», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€lIKOBOM MoOJeKyabDy, «CTpOoeHHE MOJEKY
yriieBosioBy, «CTpoeHue MoJIeKysal JUnuaoBy, «HykIenHOBbIE KHUCIOTHIY,
«Ctpoenne Monekybl ATO».

O6opyoBanue: XUMHUECKas TIOCya U 000pyI0BaHHE.

JlabopaTtopHas pa6ora «OOHapyxeHHEe OETKOB C TOMOIIHI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTopHnas pa6ora «/ccienoBaHue HyKJIEMHOBBIX KUCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJIETKH

Tumbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpykTypHO-
GbyHKIIMOHATBHBIE 00PA30BAHUS KICTKH.



CrpoeHne mpoKapruoTHIECKOM KiIeTKH. KitleTrouHas creHka 0akTepuii u apxei.
OcoOeHHOCTH CTpOEHUSI TeTepOoTpOoPHON U aBTOTPOMHON MPOKAPUOTUYECKHUX
KJIETOK. MecCTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u QyHKIIMOHUPOBAHUE DyKapUOTHUeCKoi kieTku. [Ima3zmarnueckas
MeMOpana (tuiazmanemma). CTpykTypa Iia3MaTudecko mMemMOpanbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHUeCKyI0 MeMOpaHy: nacCuBHbIN (Muddy3us, odneryéHuas
muddys3ust), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIM TPAHCIOPT).
[Tonynponuiraemocts MeMOpaHnsl. Pabota HaTpuii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuros3. Jk3o1uTo3. Kierounas crenka. Ctpykrypa u QyHKIUH
KJIETOYHOM CTEHKU pacTeHUM, rpuoOoB.

Hurormasma. [utozons. Lutockener. [IBuxenue nuromiazmel. OpraHoU bl
kieTku. OHOMeMOpaHHbIe OPTaHOUIBI KIETKH: SHaomIa3MaTndeckas cetsb (JI1C),
anmapat [olbKW, JHM30COMBI, HMX CTpO€HHME U (QYHKIUU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouAOB KIeTKH. CTpoeHHe TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus beaxos ¢ IIIC. CuHTe3 pacTBopuMbIx OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIIA3MATHUECKUI PETUKYITYM.
CekperopHast pynkuus annapara ['onbmxu. Moougukayus benkos 6 annapame
Tonvoorcu. Copmuposxka beakos 6 annapame I onvoocu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbiX kKi1eToK. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBI  KJIETKH:  MHTOXOHIIPUH,  IJIACTHJIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeocrkosckui,
JI. Mapeynuc). Ctpoenue u (yHKIIMM MUTOXOHApUM W miuactuia. llepBuunele,
BTOPHYHBIE U CJIOKHBIE TUIACTUABI (DOTOCHHTE3UPYIOIMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOIIACTHI, JTIEUKOIIJIACTHI BHICIIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpTaHOWJIOB KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MukpodunamMeHTsl. Axkmunogvle Muxpoghunamenmol. MBbIIIEUHBIE  KIETKH.
Axmunogvie KoMnoHeHmuvl HembluleuHvlx Kiemox. MukpoTpyOouku. KneTounbliit
neHtp. CTpoeHWE U JBWKEHHWE JKTYTHKOB W pecHUYEK. MuKpoTpyOoUKn
nuToryasMel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sApa, XPOMATHH, KapHOILJIa3Ma, SAPBIIIKU, UX CTPOEHUE U
byakiuu. SnepHpiii O0enkoBbIM MaTpukc. [IpocTpaHCTBEHHOE pPaCHOJIOKCHHE
XpoMOCcOM B HHTep(ha3HOM siape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J{unamukxa si0epHolU 0060a0uKku 6 mumose. AHoephbiii
Mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKaApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHncTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE BJYKapUOTHUECKOW KIeTKw», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpoeHME  pacTUTENbHOM  KieTkn», «CrpoeHue
MUTOXOHAPUMN», «Anpo», « CTpoeHHEe TPOKAPUOTHUYECKON KIIETKNY.

OO6opynoBaHKe: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnas paGora «M3ydeHHe CTpPOEHHS KJIETOK PpPa3IM4HbIX
OpTraHU3MOB.

IIpakTHyeckas padora «l3yyeHne CBOMCTB KIETOUYHONH MeMOpaHbD».

JlabopaTopHas pabora «JccienoBaHue IJa3mMoJiu3a M JEIUIA3MOJIU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora «3yyeHue IBHKEHHS LIMTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NMPeBPAallleHHE JHEPTUU B KJIETKE

AcCUMUITSALNS ¥ IUCCUMIIISIIIUS — JABE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbIN. YyacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHeprerudeckoe obOecnedeHue KieTku: mnpeBpamieHne ATO B
oOMmeHHBIX Tmporieccax. DepMeHTaTUBHBIA XapakTep peakiuid KIeTOYHOTO
merabonusma. DepMeHThI, UX CTPOCHHE, CBOWCTBA MU MEXaHU3M JEHCTBUSI.
Kodepmentsl. Otinnuust GepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
AKTUBATOPhl W OEJIIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peakLuii OT pa3’IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OpPraHUYECKHX BEIIECTB B KieTke. DoTocuHTES.
AHOKcuceHHbIl U OKCcueeHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
NUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunteza. CreroBas u TeMHOBas ¢aspl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
¢omocunmesa. IIponyKTUBHOCTH (POTOCHHTE3A. BiusiHUEe pa3anvHbIX PaKTOpOB Ha
CKOPOCTh (pOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHHTE3. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUITUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CEepoOAKTEPHH, BOIAOPOIHBIC
OakTepuu. 3HaUCHNE XEMOCHUHTE3a.

Ana’pobnbie opraHu3mbl. Buabl Opokenus. IIponykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30OYIUTEIN OOJIe3HEN.

AdpoOHBIE OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaN. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WIM KIETOYHOE AbIXaHue. Poap MUTOXOHIpU B
nporeccax ouojgoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTENBHOE
dbochopunupoBanue. Iuepausn memobpannozo epaduernma npomoros. Cunmes ATD:



paboma npomouuou ATD-cunma3zvl. [lpenmyniecTBa a’poOHOTO TyTH OOMEHa
BEIIECTB Tepe1 aHadpOOHBIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Toptpets: k. Ilpuctin, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuem, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTe’)», « IHEpreTHUeckuii ooMen», «bruocunres
oenkay, «CtpoeHue GpepMeHTay, «XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBAaHHE ISl MPUTOTOBIICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPETIapaTOB.

JlabopatopHnas padorta «/I3yueHne kKaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTalasbl).

JlabopaTopHass pabora «l3ydyeHue (¢epMEHTATHBHOIO PACIICTUICHUS
NEPOKCHIa BOJIOPOJA B PACTUTENbHBIX U dKUBOTHBIX KJIETKAX.

JlabopaTtopHass paGora «CpaBHeHue mpolieccoB  (GOTOCHMHTE3a H
XEMOCHHTE3a).

JlabopaTopHasi padoTa «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS».

Tema 7. HacaeacrBennass uHgopmanus U peajn3anus eé B KJIeTKe

Peakuuu matpuuHoro cuntesa. [IpUHIMI KOMIUIEMEHTAPHOCTU B PEAKITUAX
MaTPUYHOIO CUHTe3a. Peannszanus HacieAacTBeHHOW uHopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wMaTpuuHbld cuHTe3 PHK. IlpuHnmms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJIICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B 6uocunrese 6enka.
VYcnoBus Ouocunresa Oenka. KoaupoBanuwe amuHokucinor. Ponb pubocom B
OnocuHTe3e Oernka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MHpokapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHvie mexaHuzmovl IKCNpeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycer — Heknerounbsie (popmbl )KU3HUA U 00JUTaTHBIE Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbvlll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycusbie 3a00eBanus 4yenoBeka, KuBOTHbIX, pacteHuit. CITMJ], COVID-19,
COIMAJIbHBIC U MEAUITUHCKUE MPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz borvuux maccueos («bigdata»)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.



JdeMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBanHOBCKH.

Tabmuiel 1 cxemsl: «brocuaTe3 Oenkay, «l'eHeTHYecKuii Koy, «Bupyche»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3laHle MOJIEIIH BUPYCA».

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounslii 1uki, ero mnepuoasl u perymsinus. Wurepdaza u MUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKaronmx B uHTepdase. IloaroroBka KieTku K
nenenuto.  [IpecuHrermyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunbiii cunte3 JHK — penukanus. [lpunnunsr perummkamuu JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAJJICIBLHOCTD.
Mexanuszm perukanuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuOTHUIl. JIUIJIOWAHBIM W
rariouHbli  HAaOboOpel  XpomocoM. ['oMonorumunsle xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenue knetku — Muto3. CTaiuu MUTO3a U TPOUCXOASIINE B HUX MPOLIECCHI.
Tunber muto3a. KapnoknHes u IUTOKMHE3. buonornyeckoe 3Ha4eHUe MUTO3A.

Perynaimusa mutotudeckoro nukia kietkd. [Iporpammupyemasi kieTtodyHas
ruodesp — anonTo3.

Kinerounoe sapo, XxpoMocombl, (DyHKIMOHANIbHAs TE€HOMHKA. Mexanusmol
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Kemkay — buoungopmamuyeckue Mmooeiu QYHKYUOHUPOBAHUS. KIeMKU.

JdemoHcTpanumn

Tabnuupel 1 cxembl: «KWU3HEHHBIA LUK KIETKW», «Muto3», «CTpoeHue
xpomocomy, «Permkanus [JTHK».

O6opynoBaHKe: CBETOBOM MUKPOCKOT, MUKpoIpenaparsl: « MUTO3 B KIeTKax
KOpEIIKa JTyKa».

JlaGopaTopHas padora «M3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpPOIIPEINapaTax».

JlabopaTopHas pa6ora «HaOnroneHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax)y.

Tema 9. CTpoenue n GyHKIUHM OPraHU3MOB

buonorunueckoe pa3zHooOpasue OPTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS 1 )KU3HEAEATETHHOCTH OJHOKJIETOYHBIX OPTAHI3MOB.
baktepuu, apxeu, OIHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, NPYTUE
poTUCThl. KOIOHMaIbHBIE OPraHU3MBI.



B3auMocBsa3p 4acTel MHOTOKIJIETOYHOIO OpraHu3ma. TKaHu, OpraHel M
cuctembl opraHoB. Opranu3M Kak eIMHOE 1enoe. ['oMeocTas.

Tkanu pactenuii. TUrbl pacTUTENBHBIX TKaHEW: 00pa3oBaTeIbHas, TOKPOBHAS,
POBOJAIIAsl, OCHOBHas, MexaHuueckasi. OCOOCHHOCTH CTpOeHHUs, (QPYHKIUN U
PAacHoJIOKEHUS TKAHEN B OpraHax PacTCHUMU.

TkaHU KUBOTHBIX M YE€JOBEKA. THIIBI KMBOTHBIX TKAHEU: IMUTEIHAIbHAS,
COCIMHUTENbHASI, MbIlIeyHasi, HepBHas. OCOOEHHOCTHU CTpoeHUs, (QYHKIUNA U
PAacHoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TE€HEpAaTHBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeleTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX KHUBOTHBIX. Hapy kHbIil U BHYTpeHHU ckeneT. CTpOCHUE U TUITBI
COCJIMHEHUSI KOCTEM.

JIBokeHne  opraHu3MoB.  JIBMOKEHHME  OJHOKJIIETOYHBIX  OpPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, PeCHHYHOE. [[BMI)KEHHE MHOTOKJIETOUHBIX PAaCTCHUM:
TPONU3Mbl M HACTUU. JIBMIKEHUE MHOTIOKJIETOYHBIX J>XMBOTHBIX M YEIIOBEKA:
MbIlieuHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Turanue opranu3mMoB. IlornoiieHue Boabl, YIJIEKUCIOro ra3a i MUHEPAIbHBIX
BEIIECTB  pacTeHusiMu.  [Iutanue  kUBOTHBIX.  BHyTpumosioctTHoe  u
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IuTtanne mMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTEILHOIO TpakTa. [IumeBapurenvHbie xene3bl. [luiieBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KJIETKU. KoxkHoe nipixanue. /[pixarenbHas TOBEPXHOCTD.
’KabGepHoe u nérouHoe apixanue. /[prxaHue mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLIMOHHOE  YCIIO)KHEHUWE CTPOEHUS JETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi CuUCTEMa YeloBeKa. MeXaHu3M BEHTWISIUMH JETKUX y NOTUL U
MJIEKONUTAIOMUX. Perynsiius npixanust. J{pixaTeabHble 00bEMBI.

TpaHCIIOpPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BemecTB y JKMBOTHBIX. KpOBEHOCHass cucrema W €€ OpraHbl.
KpoBeHocHasi cucrema MO3BOHOYHBIX JKMBOTHBIX H uyejoBeka. Cepaile,
KPOBEHOCHBIE CcOCylIbl M KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Pabora
cepAua v €€ peryJisiuus.

Briaenenue y opranusmMoB. Belenenue y pactennil. BeigeneHue y d)KUBOTHBIX.
Cokparutenbhble Bakyosd. Opranbl BbiaenaeHus. DuibTpamus, cekpenuss u
oOpaTHOE BcachlBaHHE KaK MEXaHU3MbI pa0OThl OpraHOB BbijeicHUs. CBA3b
IIOJIOCTA Te€la C KPOBEHOCHOM W BBIICIUTEIBHOM CUCTeMaMH. BwiieneHue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenne u (yHKIHOHUPOBAHHE
Hedpona. OOpa3oBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. CHopbl
OakTepuil v IUCTHI MPOCTEHIITNX. 3allMTa Y MHOTOKJIETOYHBIX pacTeHuit. KyTukyna.
CpencTBa NacCUBHOW U XUMUYECKOH 3alIuThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHBIE.
3amura opranusma ot OosesHel. IMMmyHHas cuctema venoBeka. KieTouHslil u
I'YMOpaJdbHbIH HWMMYHHUTET. BpOoXIEHHBIM W TPUOOPETEHHBIN creruduUecKuii
UMMYHHUTET. Teopus KioHaNbHO-cenekTuBHOro ummyHnutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OPraHU3MOB. PoJib BpOKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUN.

PaznpaxxuMocTh ¥ perynsiuss y  OpraHusmoB. Pazgpaxxumocte y
OJITHOKJIETOYHBIX OpraHn3MoB. Takcucsl. Pa3aqpaxuMoCTh U peryisiuus y pacCTEHUN.
PocTtoBble BelecTBa 1 NX 3HAYECHUE.

HepBnas cucrema u pedaekTopHas peryysiius y >KUBOTHbIX. HepBHas
cucTema M €€ OTIesbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OT/ENIbI TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKHMBOTHBIX. Pediekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryJisiius M SHIOKPHUHHAsI CUCTEMa >KMBOTHBIX U YEJIOBEKA.
JKemne3pl 53HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3anmocCBs3b
HEPBHOM U SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toprper: N. I1. ITaBnos.

Tabnupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIHN», «MHOTOKIETOYHBIC
Bogopocnm», «bakrepum», «lIpocrenmme», «OpraHbl HBETKOBBIX PAaCcTEHHI,
«CucremMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopHeBblie cuctembl», «CTpoeHue cTediis,
«CtpoeHue nIuCTOBOM IUIACTUHKW», «TKaHW XKHUBOTHBIX», «CKEJIET 4eIOBEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «JlpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CHUCTEMA,
«BplenuTenpbHas cucTtemay, «IHIOKpUHHAs cucteMa», «CTpOCHHME MBIIIIIBIY,
«MAmmynurer»,  «KumeynonosoctHele», «CxeMa  NUTaHUS  PACTEHUI,

«KpOBEHOCHbBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBI»,
«Crpoenue mnaHapun», «BHyTpeHHee cTpoeHue O0XAeBOro 4epBsi», «HepBHas
cucteMa poiO», «HepBHas cucrema rymkm», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cmctrema — nTuny», «HepBHas — cucrtema
MIIEKOTIUTaIomuXx», «HepBHas cuctema uenoBekay», «Peduexcy.

OO6opymoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJTHOKIETOYHBIX
OpraHU3MOB, MUKpPOTpENapaTbl TKaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKITUU



HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX pacTeHUl, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHbIE MpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHuE I IEMOHCTPAIIMU TTOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTCHHU,
pacuieruieHus Kpaxmalia u OeJIKOB MOJ1 IeUCTBUEM (PEPMEHTOB, 000PY0BAHHE IS
JEMOHCTPALIMM OMBITOB IO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTeJIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3ra Pa3jInyHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHeW pacTEHUIN».

JlaGoparopHasi pabora «3yueHune TKaHeW >KUBOTHBIX).

JlabopaTopHas padoTa «/3yueHrue opraHoB IBETKOBOTO PACTECHHUS.

Tema 10. PazMmHoKeHMe ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecrmonoro  pa3MHOMKEHUS:  MOYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTaiys, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBble KIeTkW, Wik rametrsl. Meio3. Craauu
Mmero3a. [loBenenue xpomocoM B Meito3e. KpoccuHrosep. bronornuecknii CMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKJIIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['aMmerorenes y »KMBOTHbIX. I1010BbIE KeEne3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofnoTBOpeHHE W SMOpPUOHAILHOE Ppa3BUTHE KUBOTHBIX. (CHOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE pa3BUTUE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUsl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozene3 — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Craguu >MOpHOTeHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). [poOmenwe. Tumbl  apoOieHuUs.
Jlemepmunuposannoe u HedepmuHuposanmnoe Opobaenue. brnacmyna, munwi
onacmyn. OcoOEHHOCTH APOOJEHUS MIECKONUTAIOIIUX. 3apOBIIICBbIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEU U3 3apOJIbIIIEBBIX JUCTKOB. B3anmHoe
BIMSHUE YacTell pPa3BUBAIONIETOCS 3apojbliia (SMOpPUOHAIbHAS WHIYKIIHS).
3aknajka IUlaHAa CTPOEHMS JKMBOTHOIO KaK PE3yJlbTaT HEepapXUUYECKHX
B3aMIMOJICHCTBUI TE€HOB. BiusHue Ha 3MOpHOHAIBHOE PAa3BUTHE Pa3IAYHBIX
(aKkTOPOB OKpY’KAIOIIEH CPEIbI.

Poct u pasButue >xuBOoTHBIX. [locToMOpuoHanbHBIN Tepuon. [Ipsmoe u
HempsMoe pasButhe. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOUHBIX U
MO3BOHOYHBIX KUBOTHBIX. BHOJIOrMYecKoe 3HAYEHHE MPSMOr0 W HEMPSMOIo
pa3BUTHUSI, UX PACIPOCTpPaHEHUE B MpUpOAE. THUIbI pocTa KUBOTHBIX. DaKTOPHI
PETyJSIMU POCTa )KUBOTHBIX U YesoBeka. CTaauu mocTIMOPUOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uenioBeka. [lepnoasl oHToreHnesa uenoBeka. CTapeHue u CMEpPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pacreHuil. ['ametropur u crnopodur. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHuit. OOpa3oBaHue Crop B mpoiiecce Meiio3a. ['amerorenes
y pactenuil. OIao10TBOPEHUE U PA3BUTHUE PACTUTEIIBHBIX OpraHu3MoB. J[BoiiHOE
OIUIOZ0TBOPEHUE Y IBETKOBBIX pacTeHuil. O0pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYJISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersi: C. I'. HaBamun, X. [lInemas.

Tabmuubr u cxembl: «BereraruBHoe pa3zmMHOXeHHE», «Turbl Oecrnooro
pa3MHOXKEHUD», «Pa3MHOKEHHE XJIaMHUJAOMOHAIb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue TUIph», «Meio3», «XpoMmocombl», «l'amerorenes», «CTpoeHHe
AWLEKIETKH U crnepmaTo3onsa», «OCHOBHBIE CTaJAuM OHTOreHe3ayn, «lIpsmoe u
HENpsiMOe pa3BuThue», «PaszBurue wmakickoro xyka», «Pa3Buthe capaHumy,
«Pa3zButne nATymkmw», «/IBOMHOE OIUIONOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CtpoeHue ceMsH OJHOJOJbHBIX U JBYJIOJbHBIX PACTECHUI», «KU3HEHHBIN UKII
MOPCKOU KamyCTbI», «  KU3HEHHBIN IIUKIT MXa», « KU3HEHHBIN [IUKIJI TAaTOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

O0GopyoBaHKe: CBETOBOM MHMKPOCKOI, MHKpOMpenapaThl SUIEKIECTOK H
CIIEpMaTO30U10B, MOAENb «L{UKIT pa3BUTHS JATYIIKI.

JlaGopaTopHasi padora «/3ydueHue CTpOECHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnyeckass pabora «BrpisiBIIeHME NPU3HAKOB CXOJCTBA 3apPOJbIIIECH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHUi».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHMBOCTHU
OpPraHu3MoOB

HcTopust cTaHOBIEHUS U pa3BUTHS T€HETHKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€U€CTBEHHBIX YYEHBIX B PA3BUTHUU T€HETUKH.
Pa6otsl H. K. KonbiioBa, H. 1. BaBusnosa, A. H. benosepckoro, I'. /I. Kapneuenko,
10. A. ®unmunuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJjuieNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAsI JIMHUSL, THOPHUIBI, TEHOTHUII, (DEHOTHIL.
OCHOBHBIE ~ METOJIbI ~ TEHETUKH:  THOPUAOJOTUYECKHM,  IMTOJOTHYECKH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdeMoHcTpanuu



[Toprpers: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosnsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxembl: «MeToJ bl TeHeTUKIY, «CXeMbl CKPEIIUBaHUS.

JlabopaTopHass pabora «Jlpo3oduna Kak OOBEKT TI€HETHYECKHUX

HCCJIEJOBAHUN.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
MonorubpuaHoe ckpemuBanue. IlepBeiii 3akoH Menaenss — 3aKOH

eAnHO00pa3usi rTMOPUIOB MepBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Mengens — 3aKOH paclUeIUIeHUsl IPU3HAKOB. LluTosornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ ' umore3a 4ucTOTH raMer.

AHanu3upymolee cKpemmBanue. [[poMeXyTouHbIi XapakTep Haclie10BaHUs.
Pacmerienue nmprusHakoB IpU HENTOJIHOM JOMUHUPOBAHNH.

JuruOpugHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacJe0BaHUs TPU3HAKOB. [[uToNOrnyeckue OCHOBBI JUTHOPUTHOTO CKPEIIBAHUS.

CuerieHHoe HaciegoBaHue npusHakoB. Pa6otel T. Moprana. CueruieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMuh. XPOMOCOMHas
TE€OpHUs HACIECTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIA MEXaHU3M ONPEAEIEHUS Toa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMEeTHBIM MOJ. |'eHeThueckas
CTPYKTYypa NOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CUETUIEHHBIX C MTOJIOM.

I'enoTun kak nenoctHas cuctema. [lneioTponusa — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM aiUieu3M. B3anMoneicTBue HeauIeNbHbIX T'EHOB.
Kommiementaprnocts. Onucras. [lonumepus.

I'eHeTHUECKMI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3MOJIOTUYECKUX  TPOILIECCOB, TMOBEIECHUS U  KOTHUTHUBHBIX  (YHKIIUH.
I'eHeTnueckue MexaHU3Mbl CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— TMapa3uT» U «XO3IMH — MHKpPOOHOM». ['€HEeTHYecKrne acmeKThl KOHTPOJS |
M3MEHEHUSI HACJIeICTBEHHOW HH(POPMAIIUU B MTOKOJEHUSIX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmmubl n cxemsl: «IlepBbiil 1 BTOpoi 3akoHbl Menaens», «Tpetuii 3akoH
Meungens», «AHaIM3Upylolllee CKpenuBanue», «HemojiHoe TOMUHHpPOBAHUEY,
«CrerieHHOEe HAcJIeIOBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoay,
«Kapuotunm uvenmoBeka», «Kapuotun gpozoduiby, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlJICIU3M», «B3auMoaeicTBue reHOBY.

OGopymoBanue: MOJENb IS JEMOHCTpPAIlMUM 3aKOHOB €IMHOOOpa3Hs
rUOpUIOB TIEPBOTO TIOKOJICHHWSI W PACIICIUICHUS TMPU3HAKOB, MOJENIb s
JEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HACIIEAOBAaHMUS IPU3HAKOB, MOJEIb I



JEMOHCTpALMM CLEIJICHHOTO HACJEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKpomnpemnapar: «Jpozodumnay.

IIpakTnueckas padora «/I3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUA y IPO30(UIBD».

IIpakTnueckas  pabdora  «l3yyeHue  pe3ynbTaToB  JUTHOPUTHOTO
CKpENIMBaHUA y APO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpedsl npu  (popmupoBaHuu (peHoTuIa.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE NMPU3HAKUA. Buambl
W3MEHYMBOCTHU: HEHACJIEACTBEHHAS U HACJIECACTBEHHAS.

MoaudukanronHas u3MeHYMBOCTh. Poib cpeasl B (popmMupoBaHuu
MOAU(MUKAIIMOHHONW M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuannoHHbBIN
pan u BapuarnmonHas kpuBas (B. Moranncen). CpoiicTBa MOAU(PUKAIIMOHHON
U3MEHYUBOCTHU.

I'eHoTunMyeckas M3MEHUNMBOCTh. CBOKMCTBA TEHOTUIMMMYECKON N3MEHYMBOCTH.
Buasl reHoTUNIMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMmOuHaTuBHAasT M3MEHYMBOCTh. Melo3 M MOJOBOM MpPOILECC — OCHOBA
KOMOWHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3IaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpejiesiax OJIHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTh. BHabl MyTalnuili: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HMHAYLUMPOBAHHBICE MyTaluHh. SaepHble U
HUTOILUIa3MaTnyeckue MyTtauuv. CoMaTHYeCKHMe M TMOJOBble MyTauuu. [IprdnHbI
BO3HMKHOBEHUsI MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpouecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHo u3MeHuuBocTu (H.M. BaBunos). BHesnepHas W3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u INUSEHOMUKA, PpOAb INUSEHEMUYECKUX (GaKmopos 8
HACIe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemoHcTpanumn

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmumet u  cxembl: «Buasl  u3MeHUMBOCTHY», «MoauduKalMOHHAS
U3MECHYUBOCTHY, «KomOuHaTHBHAS U3MCHYHUBOCTBY, «Meiiosy,
«OmnogotrBopeHuey, «I'eHeTndeckue 3a00IeBaHUs YEI0BEKay, « Bumbl myTammiiy.

OO6opymoBaHHe: KHBBIE W TepOapHbIC SK3EMIULIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KHBOTHBIX C PA3TMYHBIMUA BHIAMH U3MEHYHBOCTH.

JlabGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON W3MEHUYMBOCTH. llocTpoeHue BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBOM.



IIpakTnueckas padora «Mytanmuu y aApo3oduiabl  (Ha  TOTOBBIX
MUKpOIIpEnapaTax).

Tema 14. I'eHeTnka yesI0BEeKa

Kaprorun wenoseka. MexayHaponHas IporpaMMa MCCIIEIOBAaHHS T'€HOMaA
4yesloBeKa.  MeTonbl  M3y4YeHUsl IEHETUMKHM  YeJOBEKa:  I'€HEaJOTMYECKHH,
OJIM3HEIOBBIH, UTOr€HETUYECKUH, MONYJISIIUOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemeHHOE OmpeeIICHUE TEHOTHUNA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBennsbie 3a001eBaHus YesloBeKa. [ eHHbIe 1 XpOMOCOMHBIE
Oone3HM uyesoBeKa. boie3HW ¢ HaCIeICTBEHHOW MPeApacroioKEeHHOCTBIO.
3HaueHUEe MEIUIMHCKON T€HETUKHU B MPEIOTBPAILCHUH U JICUEHUH T'€HETUYECKUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHeTHUeCcKoe KOHCYJbTHpoBaHue. CTBOJIOBBIE
KJIEeTKU. [IOHSATHE «T€HETHYECKOTO Ipy3a». JTHUYECKUE aCIEKThl UCCIEHOBAHUN B
00J1aCTH PelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (akTopsl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(Gu3MUeCKOMY M XMMUYECKOMY 3arps3HEHUIO OKpYsKaroliei cpeabl. ['eHeTnueckas
IPEAPACTIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSAM.

JdeMoncTpanuu

Tabnuubl n cxemsl: «Kapuotun udenoBeka», «MeToabl U3y4YeHHs] TE€HETUKHU
yesioBekay, «l 'eHeTnueckue 3a00J1€BaHMsI UETOBEKaY.

IIpakTHyeckas padora « CoOCTaBICHHE U aHAIU3 POJOCIOBHON.

Tema 15. Cesnexkuust Opranu3sMoB

JlomecTukanus v cenekuusi. 3apoKICHNUE CENEKIMU U JOMECTUKALMU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXIEHUS M MHOrooOpasusi KyJIbTYpPHBIX
pactenuil. Poisp cenexuuu B CO31aHUU COPTOB PACTEHUN M MOPOA )KUBOTHBIX. CopT,
OpOJIa, ITAMM. 3aKOH T'OMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunoga, ero 3HaueHue s CEIEKIMOHHON pabOTHI.

Meroabl ceneKIMOHHOM padoThl. M cKyccTBEHHBIM OTOOp: MacCoBBIM U
VHINBU1Y AJIbHBIN. DTarbl KOMOMWHAIIMOHHON CEJICKIIUU. HUcnsiTanue
OpOU3BOAMTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTHIYy C HOMOIIBIO OLEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIIbIo aHanu3a JIHK.

HcKkyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKUHOHHOM  paloThl.
PannanmoHHbI M1 XMMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAlUMi Y KyJbTYPHBIX
¢opm opranu3moB. lMcrnonab3oBaHHE TE€HOMHOTO pPEJAKTUPOBAHHMS U METOJOB
pexkomOuHaHTHBIX JIHK 17151 TomydeHnst HCX0JHOTO MaTepHaa Jijis CeJISKITUH.

[Tonyuenue HOJIUIIJIONIOB. BuyTtpuBnaoBas ruOpuaAn3aIys.
bnuskopoacTBeHHoe  ckpemuBaHue, WM UHOpuauHr.  HeponcTBeHHOE
CKpelllMBaHue, WU ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas ruOpuauszanus. [Ipeogonenue Oecronus



MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTCHUI U )KUBOTHBIX. «3e1éHas
DesonOYUAY.

CoxpaHeHUE U U3yYeHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JTUKUX POJMYEH NIl CO3/IaHUsI HOBBIX COPTOB U TUOPHIOB CEIIbCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpawenue u ynpaeieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 8 Yelsiax YIAVYULeHUs
CYyuecmeyiowux U co30anusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 68 MOM YUCle C
NpUMEHEHUEeM COBPEMEHHBIX MeMmO008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHON02ULL.

JdeMoHcTpanuu

[Toptpersi: H. W. Baunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxpsineHko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usl KYJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACJIEACTBEHHOW W3MEHUYMBOCTHY,
«Metoppl cenekuumny, «OTnanénnas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «l3yueHne cOpToB KyJbTYpPHBIX PACTEHUN U MOPO
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «l3ydyeHue METOAOB CEIECKIIUN PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Jkckypeusi «OCHOBHBIE METOJBl W JOCTUKEHUS CEJIECKUMH PACTCHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO depmy,
COPTOUCHBITATENbHBII y4acTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOPATOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo/10rust U CHHTeTHYECKAs1 OMOJIOT S

OOBEeKThI, UCIONb3yEeMble B OHUOTEXHOJOTUH, — KIETOYHBIE U TKAHEBBIE
KYJIBTYPBI, MHUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOONEYEHHE, TMOJYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHONEenne. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHUECKUX
TexHonorui. [Ipon3BoaCcTBO O€Ka, aAMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTUH U MHCTPYMEHTOB 1IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEYAIOIINECS B IPUPOIC OMOCHHTETHUECKHUE MTyTH.

Knerounasa mnxxenepus. Meroapl KynbTypbl KIETOK M TKaHEW PAaCTCHUN H
®uBOTHBIX. Kpuobanku. ComaTtudeckas ruOpuAN3alUdsS W COMATHYCCKUU
sMOpuorenes. lcmonp30BaHUE TaIUIOWIOB B CEICKIHMH pacTeHHil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnoav3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
aumumen 6 meoduyurne. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SIMIEKJIETOK W KJIOHUPOBAHUE XKMBOTHBIX. METO TPaHCIUIAHTALIMU SIAEP KIIETOK.



Texnonozuu 0300posneHus, KyIbmMUusUpoB8aHus U MUKPOKIOHAILHO20 PA3SMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHasi WHXeHepus. VCKyCcCTBEHHBIM CHHTE3 I'€HA W
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTHXKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPUH. JKOJIOTMUECKHE
U D THYECKHUE MPOOJIeMbl TEHHOW WHKEHEPHUH.

Menunuackue 6unorexnojgorun. [locrreHomuas nudposas meaunuHa. [THP-
JMArHocTUkKa. MeTaOOJIOMHBIN aHalu3, TEHOLEHTPUYECKUU aHajau3 MpoTeoMa
YeJIOBEKa IS OLIEHKH COCTOSIHUSA €ro 3740poBbs. MCNONb30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-Omoumkenepus miig pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHM, CO3IaHHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTHUH TPEXMEpPHOro OMONMpUHTHUHIra U ckaddoyiauHra
JUISL PEIEHUS 3a/1a4 IEPCOHATM3UPOBAHHON MEIULIUHBI.

Co3nlaHre BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHus: KOMOWHHUPOBAHHOM
3amuThl OoT Bo3Oymuteneit OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynkuunonupoanus PHK-conepxaniux BUpPYCOB, BBI3BIBAIOIIUX 0CO00 OINACHbBIC
3a00s1€BaHuUs YEIOBEKA U )KUBOTHBIX.

JdeMoncTpanuu

Tabnumel u cxeMbl: «Mcnonp30BaHNe MUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPU».

JlabopaTopHas padora «/3yyeHue 00bEeKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «IlomydeHne MOTOYHOKUCIBIX TPOAYKTOBY.

Jkckypeusi «buorexHonoruss — BaxKHEHWIAs MPOU3BOJIUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apokaeHue u pa3BuTHE 3BOJIOLMUOHHBIX NpeICTABJICHUN B
0uoJI0THH

OpomonmonHas teopuss Y. [apBuna. IlpeanochUiKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

JIBrky1ue cuibl 3BoirolMy BUA0B o Y. J[apBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOKEHHUS  OPraHM3MOB, HAcCJEJICTBEHHas M3MEHYMBOCTh, OOphOa 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmienne cuaTeTHdecko Tteopuu HBomtonuu (CTD). HedrpanpHas
teopuss dBomonuu. CoBpeMeHHass dBOJIONMOHHAS  OWONOrvsA. 3HA4YCHUE
ABOJIIOIIMOHHOM TE€OPHUH B (POPMHPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpanuu



[Toptpetsi: Apucrorens, K. Jlunnei, K. b. Jlamapk, 2. XK. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. 1. HImansraysen, [Jx. Xonaein, . K.
benses.

Tabnuib! u cxembl: «Cucrema sxuBoit mpuposl (1o K. JIunnero)», «Jlectauna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GoOpMHpPOBAaHUS MPUCTIOCOOTICHUN Y
pacTeHuit 1 KuUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
HNapsuna», «Haxonku Y. [lapBuna», «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«IToponbr romyOeii», «MHOroobpasue KylabTypHBIX (GopMm KamycThl», «llopoab
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (o Y. JlapBuny)»,
«CxeMa COOTHOWIEHUS ABWKYLIUMX CHJI SBOIIOLUN», «OCHOBHBIE TIOJOXKEHUSA
CUHTETUYECKON TEOPUU IBOIIOLIAN.

Tema 2. MUKPO3BOIIOLHA U €€ Pe3yJIbTATHI

[Tonmynsuusa kak da€MeHTapHas €IUHHIA HBOIMIOLNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl mnomyisanuil. M3menenue
reHooH/la TOMYJSILUUKA KaK DJIEMEHTApHOE SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro pasuosecus [Ix. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOpbl (JIBMXKYIIHUE CHJIBI) HBOMIOLMHU. MyTalMOHHBIHA
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpelidp reHoB — ciydaiiHbie
HEHaIpaBJICHHbIE U3MEHEHUS YacTOT ajljiesield B nomyasiuuax. I@exT ocHoBaTelsl.
Appexm o6ymouinounozo eopaviwika. CHudceHue 2eHemuuecKko2o pazHooOpa3usL:
npuuunsl u creocmeust. llposenenue s¢ppexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYIAYUSX. Murpanumn. Nzomsmus MO JISILIUIA: reorpaguueckas
(mpocTpaHCTBEHHAs ), Onosiornyeckas (penpoayKTUBHAs).
EctecTBeHHBII 0TOOp — HampaBisomuil (aktop 3Bomouud. DPOpMEI

€CTEeCTBEHHOI0  OoTOOpa:  JIBWXKYIIMM, CTaOWIM3HUPYIOUIMH,  pa3pbIBAIOLINN
(zm3pynrtuBHbIN). [lomoBoil 0TOOp. BO3HMKHOBEHHE M 3BOJIIOLUS COLUAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoOGIeHHOCTh  OPTraHW3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOIUM.
BozaukHOBeHME MpHUCTIOCOOICHNI Y OpraHu3MOB. ApoMop(h03bl U UANO0A AT TAIINH.
[Tpumeps! TpUCTIOCOOICHHH Y OPTaHI3MOB: MOP(HOIOTHYECKHE, PU3UOTOTHIECKIE,
Omoxumuyeckne, TmoBeAeHYeCKne. OTHOCHTENBHOCTh  MPHUCTIOCOOJIEHHOCTH
OpTraHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yJibTaT
MUKpOdBoJtoMK. M3omamust — kioueBod ¢dakTtop BupooOpazoBanus. [lytu u
CIOCOOBI BHUI000pa30BaHUS: aJI0naTpUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOEC) (moNUIIIONIU3aAIIHS,
rubpuauzanys). JmuTenbHOCTh HBOTIOIIMOHHBIX TPOIECCOB.

Mexanu3mbl HOPMHUPOBAHUS OUOJIOTHIECKOTO Pa3HOOOpa3Us.



Ponpb aBosonIOHHOM OHMOI0THN B pa3pab0TKe HAYYHBIX METOJIOB COXPAaHEHUS
O6unopa3zHooOpas3usi. MUKPOIBOMIONMS M KOIBOJIOLMS MAapa3uTOB U HUX XO3SEB.
Mexanu3mbl (HOPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CTIOCOOBI OOPHOBI €
HEW.

JdemMoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maliip.

Tabmuupbr u cxembl: «MyTanmoHHasT H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema nposiBjaeHus: 3akoHa Xapan—BaiinOepray», «JIBuxymiue
CWJIBl ABOJIOLUNY, «DKOJOTHYECKas HU30JSIUs MOMYJIAINA ceBaHCKOU (openmy,
«I"eorpaduueckas U301 JIMCTBEHHUIIBI CHOUPCKOM U JINCTBEHHUIIBI 1Ay PCKON,
«ITonynsiimoHHbIE BOJHBI YHCICHHOCTU XHUIIHUKOB U XKepPTB», «Cxema JneicTBUs
€CTEeCTBEHHOTO 0TOOpay, «DopMbI 60pLOHI 3a CylecTBOBaHKE, « UHIyCcTpranbHbIN
MenaHu3My»,  «Kubble  uckomaemblie»,  «IlOKpOBUTENHCTBEHHAs  OKpacka
KUBOTHBIX», «[Ipegynpexnaromias okpacka >KUBOTHBIX», «DU3HOIOTHYECKHE
aganTaiuny, «l[IpucnocoO6i1eHHOCTh OpPraHu3MOB M €€ OTHOCHUTEIBHOCTHY,
«Kpurepuu Buga», « Buabi-aBoitHukmny», «CTpyKTypa BUaa B pupoae», «Crnocoosbl
BUJ1000pa3oBanusy, «I'eorpaduueckoe BUA000pa3oBaHUE TPEX BUIOB JAHIBIIICH,
«IKoJoruyeckoe BHUJI000pa30BaHHE BUIOB CUHULY, «llomUIuionabl pacTeHuil»,
«KamycTHOo-pegedHbli THOpUI.

O6opynoBanue: repdapuu pacTeHUM, KOJIJIEKIIMN HACEKOMBIX, Uyydelia NTHUIl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCTIOCOOICHUM, Yydelia MTHUI] U 3BEpeil pa3HbIX
BUJIOB, TepOapuM pacTeHHl ONU3KUX BHUIOB, OOPA30BABIIMXCSA Pa3IUYHBIMU
croco0aMu.

JlabopaTopHas padoTa «BbIsiBlIeHHE U3MEHUYUBOCTHU Y 0COOEH OJTHOTO BUJIAY.

JlabopaTopHas pa6ora «IIpucnoco6iaeHus opraHu3MOB U UX OTHOCUTEIIbHAS
1EeCO00Pa3HOCTHY.

Jlabopatopnas paGora «CpaBHEHHME BHJIOB 1O MOP(POJIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOnHs U €€ pe3yJabTaThl

Meroasl u3ydeHHMs MakpolsBorouuu. [lameoHToOrMYecKHe  MEeTOAbI
uzydeHus: odBoionuu. Ilepexomubie ¢GopMbl W (PUIOTEHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpaduueckne metompl m3ydeHus 3Bomornuu. CpaBHeHHE (IOpHI U
¢dayHpl MaTepuUKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emmn. Bumpl-
SHJEMUKHU U PEITUKTBHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIHLHO-MOP(OIOTHIECKUE METOAbl M3YUCHUS
3BONMIONMM. ['€HeTHuecKkue MEXaHU3Mbl JBOJIOLHMH OHTOT€HE3a U MOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpPraHBbl.
PynumenTtapHeie  opranbl U aTaBU3Mbl.  MOJEKYJISpPHO-TEHETUYECKUE,



OMOXMMHUYECKUE U MATEMAaTHUYECKHE METO/IbI U3YUEHHUS SBOIOIUU. [ OMOJIOTHYHbIE
reHbl. COBpeMEHHbIE METO/1bI TOCTPOEHUS (PHIIOTEHETUYECKUX JICPEBbEB.

XPpOMOCOMHBIE MYTAIlUU U SBOIIOLIMS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBuiia) 3BOTOUUH. [Ipunyun cmenvl yHKyuil.
HeobOpatumocts 3Bomtonmu. AnanTuBHas paauanus. HepaBHOMEPHOCTH TEMITOB
ABOJIOLIMH.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkelb.

Tabnuubl U cxembl: «OUIOTEHETUUECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepel»,  «Crerouedans»,  «Punnodpute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpeid KOHTHUHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3MOpPUOHAIBHOTO PAa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJNOTMYHBIE OPraHbD), «PyIUMEHTBI»,
«ATaBu3MbI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IIUMIIaH3e», «lJIaBHBIE
HaIpaBJICHUS 3BOJIOLUIY, «OO0I1IKe 3aKOHOMEPHOCTH 3BOJTIOLIHI).

OGopynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )KU3HU Ha 3emJie

Hayunble ruUmore3sl MPOMCXOXKIECHUA KWU3HM Ha 3emiie. AOWOreHe3 u
naHcrepmusi. JloHayuHble TpeICTaBICHUS O 3apPOKICHUU KU3HU (KpEalMOHU3M).
['unore3a NOCTOSHHOIO CaMO3apOXKACHUS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue ®u3HU U aCTPOOHOIIOTHS.

OcHoOBHBIE JTaIlbl HEOPTraHUYECKOU JBOJIIOLUH. IInanerapHas
(reosoruueckasi) OJBOJIOIHUA. XHUMHYECKas DSBOJIONHUSA. AOHMOTCHHBIM CHHTE3
OpraHnyYeckux BemecTtB nu3 Heopranndeckux. Omeit C. Mumnepa un I'. IOpm.
O6pazoBanue noaumepoB u3 MmoHomepoB. Koarepsarnas runoresa A. M. Onapuna,
runoresa mnepBuyHoro OynboHa Jx. XosgelHa, reHeruyeckas rumore3a [
Ménnepa. Pubosumbr (T. Yex) m rumoresa «mvupa PHK» VY. T'unbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MMPOTOKIIETKH.

Hcropus 3emnn n MeTosl €€ n3yuyeHus. Mickonaemble OpraHu4eCcKue OCTaTKH.
I'eoxpononorus u e€ meroabl. OTHOCUTENbHAS M Aa0COJIOTHAS T€OXPOHOJIOTHA.
I'eoxpoHoNOrnYecKas nKaga: 0Hbl, 3pbl, IEPUOJIbI, FTOXH.

HauvanbHble sTambl opranudeckou sBosirouuu. [losBieHHe © 3BOJIOLHS
HEepPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OUOTUIEHKM KaK aHaJoT TIEPBBIX Ha 3emiie COOOIIEeCTB.
CrpomMaronutsl. [TpokapuoThl U 3yKapHOTHI.



[Ipoucxoxaenne 3ykapuoT (CHMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpycoB. [IpoucxoxeHue MHOIOKJIETOYHBIX OpPraHuM3MOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE STallbl 3BOJIONMM BBICIINX pacTeHud. OCHOBHBIE apoMOpPGO3bI
pacreHuii. Bpixon pacrenurd Ha cymy. [losiBieHue CHOpOBBIX pacTeHUR U
3aBoeBaHre uMHU cymu. CeMmeHHble pacTeHus. [IpoHCXOXKIEeHHE IBETKOBBIX
pacTEeHUU.

OcCHOBHBIE 3Tamnbl HBOJIOIUU KUBOTHOrO Mupa. OCHOBHbIE apoMOpPGO3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. llepBbie XOpnoOBbIE )KUBOTHBIE. JKH3Hb B BOJIE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ambubuii u pentunuil. [IpoucxoxaeHue MICKONUTAIOIIUX U
ntuil. [lpunnun kimrogeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MTO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pazutne xu3HM Ha 3emie IO 3paM M MEPUOJaM: apXeu, MpPOTEpPO30M,
najaeo30m, Me3030i, kaiiHo30M. OO0111ast XapaKTEepUCTHKA KJIUMaTa U Te0JIOTHYECKUX
npoiieccoB. [losiBlIeHHE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro yCJIOBHS U BJIIMSIHUE HA Fa30BbIM cOCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI mpouuioro. [IpudnHel u
CIEACTBUS MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIM IKOJIOTMYECKUH KPHU3HUC, €T0
ocobenHoctH. [IpoGiema coxpanenus 6nopazHoodpas3us Ha 3emiie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHuunel kmaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHAE IPYIIIbI OPraHU3MOB.

JdeMoncTpanuu

[Toptpers: @. Penn, JI. Cnannanuanu, JI. ITactep, U. 1. Meunukos, A. U.
Omapun, JIx. Xonaeun, I'. Ménnep, C. Munnep, I'. IOpn.

Tabnune! u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
VU3YUYECHUIO CaMO3apOoxJIcHUs Xu3HW», «Cxema ombita C. Mumnepa, I'. IOpwm»,
«JTanbl  HEOPraHUYECKOW  »Bomouun», «l'eoxpoHoJiOrMYecKass  IIKaiay,
«HayanbHble 3Tanbl OpraHUYECKON 3BOIIONMNY, «Cxema o0pa3oBaHUs PYKapUOT
nyTéM cumOuorenesa», «Cucrema xXuBoW mpupoabd, «CTpoeHue BUpPYCA»,
«Apomopdo3sl  pacreHuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOIOPOCIHY,
«Mmuorokinerounsle Bogopocian», «Mxwm», «llamoporaukm», «l omoceMeHHbIE
pactenus», «Opraisl HIBETKOBBIX pacTeHHI», «Cxema pa3BUTHS ) KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteiimuey, «Kumednononoctueiey, «Ilmockue
yepBu», «HUneHuctoHorue», «PvIOb», «3eMHOBOAHBIEY, «lIpecMbIKaromuecs,
«IItuupy, «Mnekonuraronme», «Pa3BuTrue )XKU3HU B apXEUCKOU 3pe», «Pa3putne
JKU3HU B IIPOTEPO3OUCKON 3pey», «Pa3BuThe XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KNU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )KU3HU B KAaNHO30MCKOU 3pe»,
«CoBpeMeHHas cuctemMa OpraHu4eCKOro MUpay.



O6opynoBanue: repdapuu pacTEHUN PpPa3TUYHBIX OTHAEIOB, KOJIIEKIIUH
HACEKOMBIX, BJIAXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOKHX, CKEJIEThl TIO3BOHOYHBIX )KUBOTHBIX, Uy4€eJia MITUILL U 3BEPEH, KOJUIEKIIUU
OKAMEHEJIOCTEM, IIOJIE3HBIX HCKOIMAEMBIX, MYJSDKHM OPraHUYECKHX OCTaTKOB
OPraHU3MOB.

BuprtyanbHas nabopaTtopHasi padora «MozaenupoBaHue onbIToB Muiepa—
HOpu 1o nzyyeHuto abMOreHHOro CHHTE3a OPraHUYECKUX COSAMHEHHUI B IEPBUYHON
aTMocdepe».

JlabopaTtopHas padora «l3yueHue M ONHCaHUE MCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUS PACTECHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «l3yyeHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3anaun aHTpONOJIOTMH. METOIBI AHTPOTIOJIOTHH.

CraHOBIIEHHE TIPEICTABICHUN O MPOUCXOXKICHUM 4YEIOBEKa. Penurmnosnsbie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

CxoncTBO yenoBeka ¢ KUBOTHBIMA. CHCTEMAaTUYECKOE MOJIOKEHNE YETIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJIOBEKA €  JKMUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($h13M0JI0r0-OMOXUMHUYECKHUE,
noBeneHYeckre. OTIN4us YeI0BeKa OT KUBOTHBIX. [IpsIMOX0XKIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra MU BTOPOUW CHUTHAJIbHOM
CHUCTEMBI.

JIBrmoxymye cuiibl ((pakTopbl) aHTPONOreHe3a: OUOIOrHYecKUe, COlualbHbIE.
CooTHonieHrne OMOTOTUYECKUX U COLIMATBbHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTponoreHe3a. PaHHME dYenoBEKOOOpa3Hble 00€3bSIHBI
(TPOKOHCYJIBI) ¥ paHHHUE TTOHTHIBI — OOIIHE TIPEIKN YeITOBEKOOOPa3HBIX 00€3bsH 1
JTOJIeW. ABCTPAIONIUTEKN — JBYHOTHE INPEAKH JIOJAeH. UenoBek yMelnbli, epBble
W3TOTOBJIEHUS OPYAUU TpyAa. YeloBeK NPAMOXOISIIIUN U IEPBBIN BBIXO JIFOJEH 3a
npenensl Adpuku. YenoBek reiienb0eprckuii — 00muii mpeIoK HeaHaepTaTbCKOTo
YEJIOBEKa M YEJIOBEKa pa3yMHOro. YeloBeK HEaHAEPTANbCKUU KaK BHUJ JIOJAEH
XOJIOJIHOTO KJIMMaTa. YenoBEeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpuxu. [laneoreneruka u
MaJICOTCHOMMUKA.

DBOJIONUS COBPEMEHHOTO 4esoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIUSIX
gesoBeka. MyTanMoHHBIN Tiporniecc u moaumopdusm. [lomynsimroHHBIE BOJHBI,
npeiid reHos, murpaius U «dGQPexT ocHoBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.



UYenoseueckue pacel. [loHatue o pace. bonpmime pacbel: €BpONEOnIHAS
(eBpasmiickasi),  aBCTpajio-HETpouJHas  (PKBATOpHAIbHAs),  MOHTOJIOMIHAS
(a3uarcko-aMepuKkaHckas). BpeMs W OyTH paccelieHHsl 4YelIOBEKa [0 IUJIaHETE.
EnuncTtBO  yenoBeueckux pac. HayyHas  HECOCTOATENBHOCTH  pacHu3Ma.
[Ipucnoco6aeHHOCTh YeNOBEKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpejbl.
Bnusgnue reorpaduyeckoit cpenpl u Apeiida reHoB Ha MOP(OTIOTHIO U (HU3UOTIOTUIO
YEJI0BEKa.

MexauciuiimHapabie MeToabl B (usnueckor  (OMOJIOTHUECKON)
AHTPONOJIOTUU.  OBOJIOIMOHHASA  AHTPONOJIOTHS W IMAJIEOAHTPOMNOJIOTHUS
YeJIOBEUECKUX NOMYJIAUN. brHoconuanbHbIE MCCIEAOBaHUS MPUPOIBI YEIIOBEKA.
HccnenoBanue K03BOMIONMH OUOJIOTHYECKOTO M COLMATIBLHOTO B YEJIOBEKE.

JdeMoncTpanuu

[Toprpetsr: Y. HdapBun, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «[ 0JTOBHOWM MO3T YEIOBEKaY,
«YenoBekooOpa3Hble 00e3bsHBI), «CKeIeT YeIOBeKa W CKEJET IIUMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbI», «JIBUAKYIIME CUJIbI aHTPOIIOTEHE3A», « IBOJIIOLUOHHOE
JIPEBO  4YEJIOBEKa», «ABcTpasionuTek», «YemnoBek  ymenslit»y, «YeaoBek
NPAMOXOAIIMNIY, «JlenncoBckuid yenoek» «Heannepranbub»y, « KpomMmaHbOHIIBIY,
«ITpenku yenoBekay, « ITambl HIBOITIOLUN YETOBEKay», «Pachl 4EITOBEKay.

OGopynoBaHue: MYJSIKM — OKaMEHEJIOCTeH, TpPEeAMETOB MaTepUaibHOM
KyJbTYpbl TpPEIKOB 4YelOoBeKa, penpoAaykuuu (dororpadum) KapTuH C
MUDOTOTUYECKUMH U OUOJICUCKUMU CIOKETAMU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET Uel0oBeKa, MOJCIb
yeperna 4eJa0BeKa 1 Yepera MMMIIaH3€, MOJIEJIb KUCTH YEJI0BEKA U KMUCTHU IIIMMITAH3E,
MOJETIA TOPCA MPEIKOB YEIIOBEKA.

Jlabopatopnas padora «/3ydyeHne OCOOCHHOCTEH CTpOEHHUs CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «l3ydyeHne 3KOJOrMYECKUX aJaNTalui YeIOBEKa.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM € OKpPY Kawouei cpeaoi

3apoxaeHue U pa3BuTUe 3KoJoruu B Tpyaax A. I'ymOonbara, K. @. Pynse, H.
A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
3KoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMHU.

Mertonel skonoruu. lloneBsie HaOMOACHUS. DKCHEPUMEHTHl B HKOJOTHH:
OpUpOAHBIE W JlabopaTopHble. MoaenupoBaHue B JKOJOTHH. MOHUTOPUHT
OKPY’KaIOIIEH Cpe/ibl: JTOKaJIbHBIN, PeTHOHAILHBIA U TI100aIbHBIN.

3HayeHuEe HSKOJIOTMYECKHX 3HAHUM I 4YeJIOBeKa. DKOJOTHYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€M 4eoBedecTBa C npupoaor. dopmupoBaHue
3KOJIOTUYECKOM KYJIBTYPBI U 9KOJIOTHYECKON I'PaMOTHOCTH HACEJICHUS.



JdeMoHcTpanuu

IToptpetsr: A. I'ym6onear, K. ®@. Pynse, H. A. CeBeprioB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3gensl dKoaorumy, «MeToabl sKoorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEABDY.

JlabopaTopHas padora «M3yueHne METOJ0B HKOJIOTHYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

DKkoJyioruyeckre (PaKTopbl U 3aKOHOMEPHOCTH ux aeictBus. Kimaccudukanms
AKOJIOTMYECKUX (HaKTOpOB: adUOTHYECKUE, OMOTHYECKUE, aHTpornoreHHbie. O01ne
3aKOHOMEPHOCTH JEHCTBUS 3Kosornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBI.

Abuotnueckue (daktopel. CBeT Kak sKkonoruueckuit dakrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHUE TPYIIIBI
pacTeHUl W >KUBOTHBIX MO OTHOWICHWIO K cBeTy. CurHaiapHasi poJyib CBETa.
DoTonepruoIn3Mm.

Temneparypa kak skonorudyeckuid Qaxrop. JleiicTBue TemrepaTypbl Ha
opranu3Msbl. [IoMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTaHU3MBI.

Bnaxnoctes kak skonormyeckuil (akrtop. IlpucnocobiieHus pacTeHUN K
nojjiepkanuio BogHoro Oananca. Kiaccudukanus pacTeHH MO OTHOIIEHUIO K
Boje. [IpucnocoOnenust KUBOTHBIX K U3MEHEHHIO BOJHOIO PEXUMA.

Cpenpl oOWMTaHHMS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JyIIHAs, MMOYBEHHA,
rIyOuHHAasT — TMOJIOYBEHHAs, BHyTpuUOpranu3dMeHHas.  DU3MKO-XHMHUYECKHUE
0COOEHHOCTH cpell oOuTanus opranu3moB. [IpucrnocoOneHus OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonoruueckne putmbl. BHemiHue u BHyTpeHHUE pPUTMBI. CyTOUYHBIE U
roN4HbIe PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

Kuznennsie hopmbl opranu3moB. [lorsiTue o sxu3znenHou popme. XKuznennnie
GbOopMBI pacTeHUH: JEpeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBHI,
OJIHOJIETHUE TpaBbl. JKu3HEeHHBIE (DOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’poOuoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue paxroprl. Bumpl OMoTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITUS,
XUITHAYECTBO, cuMOK03 u ero ¢opmel. [lapazutusm, koomeparusi, MyTyaau3M,
KOMMEHCaIU3M (KBapTHPAHTCTBO, HaXJIEOHUYECTRO). Herpoduuaeckue
B3auMojielicTBUs  (Tomuyeckue, (Qopudeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKMX B3aUMOJICHCTBUN [IJIi CYIIECTBOBAaHHS OPraHU3MOB B Cpefe
oburtanwus. [I[puHIIUITT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdemoHcTpanuu

Tabmuubr u cxembl: «OKonorudyeckue ¢GaxTopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T€IIOKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYecKue aaanTaluuu
KUBOTHBIX», «Cpenbl O0OWTaHMS OpraHu3MOB», «buHOIIOrHYECKUE PUTMBDY,
«Kuznenneie popMbl pacTeHU», « KuzHeHHble HOPMbI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCHCTEMa XBOMHOro jeca», «llemu nutaHus»,
«XUIIHUYECTBOY, «ITapazutuzm», «KoHKkypeHLus», «CuMOm1o3»,
«KoMMeHcanuzm.

O6opynoBanue: repOapu pPacTeHUd M >KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIMSHUIO Pa3JIUYHBIX SKOJOTUYECKUX (PAKTOPOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHU, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, TepOapuu U KOJUIEKIIMU TETUIONIO0UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, dydesa MTULl U 3Bepeil, repbapuu
pacTeHui, OTHOCSUIMXCS K rurpoduram, kcepopuram, Me30puTaM, KOMHATHbBIE
pacTeHUsl JAHHBIX TPYIIN, KOJUICKIIUHA KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpeaax,
repOapum M KOJUIEKIMM PpACTEHUW U IKUBOTHBIX, OOJaJaroUMX dYepTaMu
IPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM KU3HHU, repObapuu u
KOJUICKIIMM PACTEHUW U SKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUU
KUBOTHBIX, YUaCTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHass pabGora «BbIsiBIeHHE TMPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopnass pabGora «BbIsiBIeHHE MNPUCTOCOOJIEHUN OpPraHU3MOB K
BIUSIHUIO TEMIEPATYPhI».

JlabopaTopHasi pa6oTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHHUS.

Tema 8. IK010rusi BU0B U NOIMYJISAMNIA

DKOJIOTHYECKHE XapaKTePUCTUKU INAIE 1117078 [Monmynsius KaK
Oouonornueckas cucrema. Pois HeomHOpOAHOCTH cpebl, GU3NUECKX 0aphepoB U
0COOEHHOCTEH OMOJIOTHU BUIOB B ()OPMUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyJysiquidi. OCHOBHBIE TIOKa3aTeAW MOMYJISIUU: YHUCIEHHOCThb, IUIOTHOCTb,
BO3pacTHasi M TIOJIOBasi CTPYKTypa, POXKIAEMOCTb, MPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUS.

DKoJioruyeckasl CTpykTypa nomyisinud. OUeHKa YUCIEHHOCTH MOMYJIALNU.
JluHaMmuika nonmyisiuMd U e€ peryisinusa. buorudeckuil mOTEHIMAN MOMYJISLIHH.
MopaenupoBanue TUHAMUKHA HOMyJsAud. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIHUH.
KpuBbie BbDKMBaHUA. Perynsdius 4YuMCICHHOCTH TMOMYJSIMA: pojb (aKTOPOB,



3aBUCAIINX U HE 3aBUCSIIMX OT IJIOTHOCTU. JKOJIOTMYECKUE CTPATETHH BUIOB (I- U
K-ctparerun).

[Tonarue o0 skoyormveckor Huie Buaa. MectooOutanue. MHOTOMepHas
Mozenpb skosormyeckon Humum JIx.M. XatumHcona. Pa3mepbl 3konorudeckou
Huu. [loTeHnnanpHas U pealn30BaHHAs HULIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BBl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKHE SKBUBAJIICHTHI.

3aKOHOMEpPHOCTM TIOBEJAEHUSI W MUrpaluuil >KUBOTHBIX. buoiiormueckue
WHBA3WH Yy>KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: Ix. . XaT4nHCOH.

Tabmuiel U cxeMmbl: «IKOJOTHMYECKHUE XaPAKTEPUCTUKH  TOMYJISIIUN,
«lIpocTpaHCTBEHHass  CTpyKTypa mHOmyiasiuun», «Bo3pacTHble  NHpaMHIbI
nonyysiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmamMmn», «Mogeinsb skosnorndeckor Humu [x. M. Xaruunconay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopHas padota «IIpucnocoOneHust cCeMsiH paCTEHUM K PaCCEIICHUIOY.

Tema 9. IKos10rusi CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opraHu3moB. buoneHoz u ero crpykrypa. Cpsizu Mexnay
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrtema kak oTkpbiTasg cucrema (A. [[x. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOuoTHUECKHE OJIOKU
skocucteM. [TouBbl U wibl B 3kocucTeMax. KpyroBopoT BelecTB ¥ MOTOK IHEPTUU
B DKOCUCTEME.

OcHOBHbIE TOKA3aTEIU SKOCUCTEMBI. briomMacca u mpoAyKIys. DKOJIOTHYECKHUE
NMpaMU/JIbl YUcel, OMOMAcChl U SHEPTHUU.

HHunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaprnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlleccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JICUCTBUSA Ha
cykneccun. KnumakcHoe coobmectBo. bropaznoobOpasue u mojaHoTa KpyroBopoTa
BELIECTB — OCHOBA yCTOWYMBOCTH COOONIECTB.

[IpupoaHbIE PKOCUCTEMBI. JDKOCUCmEMbL 03€P U peK. DKocucmemovl MOpel U
oKeanos. Ikocucmemvl MyHOp, 1eco8, Cmenell, NyCmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrposkocucTema. ArponeHo3. Pazmuuns
MEXy aHTPOHOT€HHBIMU U MPUPOJHBIMU SKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opomackas
dnopa u dayna. CuHaHTpomM3aIusi TOpPOJACKOW QayHbl. buomorumdeckoe wu
X03SIUCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
sKocucTteMax. Ponb KackaoHoeo s¢hghexkma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 QyHKYUOHUpPOBanuu 3Kkocucmem. IIepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U I9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBUM.

Mexanuszmovi 6030eticmaus 3a2ps3HeHUll PA3HbIX MUNO8 HA CYOOPeaAHUBMEHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KOJIOCUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elcmausi. MeToI0NIOoTHs
MOHHUTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX IKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tenciu.
Tabmuet  u cxembl:  «Ctpykrypa  OuoOIleHO3a»,  «DKOCHUCTEMa

MIUPOKOIUCTBEHHOTO Jecay, «DKOCHUCTEMa XBOWHOTO jecay, « DYHKIMOHAIbHbBIE
IPYIIIbI OPraHU3MOB B ASKOCUCTEMEY, «KpyroBopoT BelecTB B 3KocucTeMey, «llenu
nuTaHus (macTOWIIHAs, JACTPUTHAs)», «IKOJOTHYECKass MUpaMuia YHCeI,
«OKonornyeckas nupammuaa Ouomacch», «IKOJOTHYEcKas MUpaMuia YHEPTHI,
«O0pazoBanue 6osotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «9KOCHCTEMa 03€pa», «ArpoueHo03», «KpyroBopoT BEIIECTB U NOTOK
SHEPTUH B arporieHo3e, «lIpumepsr ypooIKoCcUCTEM.

O6opynoBanue: repdapuu pacTeHUM, KOJIJIEKIIMN HACEKOMBIX, Uyydelia NTHUIl U
3Bepeid, repdapru KyJbTyPHBIX U IUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEITb
HKOCHUCTEMBI.

IIpakTnuyeckas padora «/3ydyeHue u onucanue ypo03KOCUCTEMBD.

JlabopaTtopuas pabGora «l3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX)).

IKCKYypeHs «DKCKypcHsl B TUIIHYHBIN OnoreouneHo3 (B n1yOpaBy, OepesHsIK,
€JIbHUK, Ha CyXOJI0JIbHBIN WJIM MOMMEHHBIH JIyT, 03€p0, O0JIOTO)».

IKeKypeusi «DKCKypCUsl B arposKocuctemMy (Ha TMoJie WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riiodajbHast IKOCHCTEMA

buocepa — obmermmanerapuas oOosouka 3eMiH, TII€ CYIIECTBYET WU
CylllecTBOBaJIa kU3Hb. Pa3BuTHe mpencrasienuii o 6nocdepe B Tpynax . 3rocca.
VYuenne B. U. Bepuaackoro o 6mochepe. Ob6mactu 6mocheps! u e€ cocran. XKuboe
BEIECTBO OMOchepsl U ero QyHKITUH.

3aKOHOMEpPHOCTH cyllecTBOBaHus Onocdepbl. OcobeHHocTr Gruochepsl Kak
rI100aMbHOM IKOCUCTEMBI. J[nHamMudeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHYECKHE IUKIIBI (YTIepo/a, a30Ta). PUTMHYHOCTE siBIIEHUH B
ouocdepe.



3oHansHOCTH Onochepsl. [lonsTre o Gnome. OCHOBHBIE OMOMBI CYIIH: TYH/IPA,
XBOWHBIC Ji€ca, CMEIIAHHbIE M [IUPOKOJUCTBEHHbIEC Jieca, CTENHU, CaBaHHbI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BICOKOTOPhs. KiinMar, pacTurenbHbIil U >KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAa U
OouochepHbIX (QYHKIIHA.

JdemoHcTpanuu

IToptpetsi: B. U. Bepuanckuii, 3. 31occ.

Tabmuubr u cxemsl: «l'eocdepsl 3emnn», «KpyroBopoT azora B mpupoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT KucCiopojia B TPHPOIAEY,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI Cyminy, «Kiaumatuyeckue
nosica 3emnm», «Tynapay, «Taiira», «CMmemannsiil jecy, «IIIMpOKOIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponuueckuii ecy.

O6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YestoBek U OKpy:ka0IIAA cpeaa

DKOJIOTHYECKHE KPUBUCHI W WX Tpu4uHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpsa3HeHne Bo3ayuHou cpeapl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJIHON
cpeasl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcos. M3meHenne kimmara.

AHTpOIIOTE€HHOE BO3JCHCTBHE HA PACTUTENIBHBIA M KUBOTHBIA Mup. Oxpana
PaCTUTENHHOTO W JKMBOTHOTO MHpa. OCHOBHBIE MPHUHIIUIBI OXPAHBI MPUPOIBI.
Kpacasie xuuru. Oco0o oxpansemble mpupojansie Tepputopun (OOIIT).
Boranuyeckue caapl ¥ 300JI0THUECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYHUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PanimonanbHoe  MPUPONONONB30BAaHUE U COXpaHEHHE  OMOJOTHMYECKOIo
pazHooOpasust 3emund. OOIME 3aKOHOMEPHOCTH TJIOOANTbHBIX 3KOJIOTUUYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3HUCA U €0 BEPOSITHBIE MTOCIIE/ICTBUS.

Pa3BuTHe METOOB MOHUTOPHWHTAa pa3BUTHS OIMACHBIX TEXHOTCHHBIX
nporieccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaioujei u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusaiowue O00CMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. (OcHoBbl
sKopeaduIumayuu  dKocucmem U Ccnocobos 060pvOLl ¢ OUONOBPENHCOCHUAMIU.
Pexoncmpykyus mopckux u HazemHvix 9KOCUCTEM.

JdemMoHncTpanuu

Tabnuibl ¥ cxeMbl: «3arpsi3HeHne aTMocepbl», «3arps3HeHue TuaApocheps,
«3arpsizHeHue mouBbDy, «IlapaukoBsiii 3 PexT», «Ocodo oxpaHseMble TPUPOTHBIC
TeppUTOPUNY, «MOJIeTTN YIIPaBIIEMOTrO MUPaY.



O6opynoBanue: (ortorpaduu OXpaHSIEMbIX pACTEHUN W KUBOTHBIX KpacHoi
kHuru Poccurickont @enepanuu, KpacHol KHUTHM peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
oOydJarouMMucss TporpaMM CpelHero o0I1iero o0pa3oBaHUsA: JHUYHOCTHBIE,
METaNpPEeIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yibTaTOB OCBOEHUS MPOTPaMMBI 10 OHOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
I'PaKIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpENENeHUI0, Haiuuyue Mmomusayuu K  OOydeHUI0  OHOJIOTHUH,
yeneHanpaeienHoe pazsumue BHYTPEHHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHs OHMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIIUXCS PYKOBOJCTBOBATLCS B CBOECH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, TPUCYIIUMHU CHUCTEME
OuosIoruyecKoro 00pa3oBaHus, Halu4ue nPpasoCoO3HaAHUsI SKOJIOTUIECKON KYJIbTYPHI,
CcnocobHoCmu cmagumo 1IN U CTPOUTH KU3HECHHBIC TLIaHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B
€MHCTBE Y4Ye€OHOW ¥ BOCHUTATEIBHOW JIESITEIBHOCTH B COOTBETCTBUHM C
TPAJUIIUOHHBIMUA POCCUMUCKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEJICHUSI W CMOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTapiieMy MOKOJICHUIO,
B3aUMHOI'0 YBa)KCHUS, OEPEKHOTO OTHOUICHUS K KYJIbTYPHOMY HAaclEAUI0 U
TpaJHuIUsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauun, mpupone u
OKpYXarollen cpeae.

JIM9HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOro mpeamera «buomornsy
JOJDKHBI OTPaXkKaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYArOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAUITMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PaCIIUpPEeHUE KU3HEHHOTO
OMbITa U OMBITA JEATEILHOCTH B MPOIIECCE peaiv3allid OCHOBHBIX HaIpaBICHUIN
BOCITUTATENBHOU €SI TEIbHOCTH, B TOM YHCIIE€ B YaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOM TBOPYECKOM JIEITETLHOCTH MPHU CO3/IaHUH yUEOHBIX
POEKTOB, pEIICHUH Yy4YeOHBIX U TIIO3HABATENBbHBIX 3a/]a4, BBIMOJIHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBbIX, TI03HABATEIbHBIX M UCCJEN0BATEIbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOLIEHUSI K MHEHHIO OMNIMOHEHTOB TMpHU OOCYXKJACHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIePKAHUS,

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKONU WEHTUYHOCTH, TATPUOTU3MA,
YBaKEHHS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH miepea PonuHoii, ropapoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM fA3BIK U KYJBTYpPY, IPOLUIOE U HACTOSAILLIEE
MHOT'OHAIIMOHAJIBbHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MIPUPOJIHOMY HACJIECAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXKEeHUsSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATH BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTMH, TMOHUMAHMS 3HAYCHUS OWOJIOTUM B TMO3HAHUU 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 O0IIECTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amurte OtedecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHWE TYXOBHBIX LIECHHOCTEW POCCUNCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIGHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO Oy TIyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIAM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATUS LEHHOCTEM CEMEUHOM JWU3HU B COOTBETCTBHM C
TpaaulusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIEHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMUBOI IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
POSIBISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS H
3MOIHMOHAJBLHOIO 0JIArONOJyYns:

MMOHUMAaHHME U peain3aliys 3J0pOBOro 1 6€30macHoro o0pasa Ku3HH (310POBOE
MUTaHKUE, COOTIOCHE TUTHCHUYECKUX MPABUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATUM W OTHbIXa, peryispHas ¢u3nYecKas aKTUBHOCTB), OEpeXHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHUMAHUE 1IEHHOCTH MpPaBWI WHIUBUIYAJIBHOTO M  KOJJIEKTHBHOTO
0€30I1acHOr0 MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3I0POBBIO M )KU3HHU JIFOJICH;

OCO3HAHME TOCJICICTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHUE [IEHHOCTH MacTepPCTBa, TPYA0II0O0HE;

FOTOBHOCTh K AKTHBHOM JIEATEIBHOCTH TEXHOJOTHMYECKOM M COLMAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHATD TaKyIO JIEATEIbHOCTD;

UHTEpeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymeld mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHUIO Ha
IIPOTSIKEHUN BCEU )KU3HU,

7) 3KOJIOrM4€eCKOTr0 BOCTTUTAHMS:

AKOJIOTUYECKH 11e71€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTUYECKON KyJIbTYpbl: MNPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TMOCTYNKOB MW OIEHKM UX BO3MOXHBIX MOCIEICTBUN ISt
OKPYXKaroILEen cpeapl;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U TMyTel HX
pelieHus;

CIIOCOOHOCTH MUCITOJIH30BATh MPUOOPETAEMbIE TP U3YUCHUN OMOJIOTHH 3HAHUS
U yMEHHUS TIPU  PEIICHHH TPOoOJIeM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHNEM  (COONIOACHUE  TPAaBWJI  TOBEICHHS B TMPUPOJIE,
HaIlPaBJICHHBIX Ha COXPAaHEHHUE pAaBHOBECUS B DJKOCUCTEMaX, OXpaHy BHUJOB,
IKOCHCTEM, Onochepnl);

AKTUBHOE HEMPUSITHE ICUCTBUM, PUHOCIIIUX BPEl OKPYKAKOIIEH MPUPOTHOU
cpene, yMEHHE MPOTHO3MPOBATH HEOJIATOMPUATHBIC IKOJIOTHUYECKUE TOCIEACTBUS
MPEeANPUHUMAEMBIX JICHCTBUM U TIPEAOTBPAIATh UX;



HaJIMYHUE Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTMYECKON KYJIbTYPBI,
OIbITa NEeATEIbHOCTH 9KOJIOTUYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM AEATEIBbHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KyJIBTYpbl Kak CpEICTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMHU U IO3HAHUS MUPA;

NOHUMaHUE CcrneuupuKd OHOJOTUM KaK HAayKd, OCO3HaHUA €€ pojiu B
(GbopMUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUU 1IEITOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHUpE KaK O €IMHCTBE MPUPObI, YEJIOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUH Mpo0iIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMM AJII COBPEMEHHOW LMBWIM3AIUU:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUsSI MEIULMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pelaThb PECypCHble  MpOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOAA U3 III00aTbHBIX HKOJIOTHYECKUX MPOOJIEM U
o0ecrieueHus  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIIEHNUA OOHIEH KyJbTypbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH oOydarouiuxcs, (popmMupyeMoi
IpYU U3yYE€HUU OMOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMmble 3HAHHs /i1 aHajuu3a u
OOBSCHEHMS SBJIICHUA OKPYXAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM HM3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE Hay4HbIX (AKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 MOJYYEHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHHS AJis
peleHus mpoOyieM B pealibHbIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HaHUE LIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTbH OCYILECTBIATH
IPOEKTHYIO M HCCIIEA0BATENBCKYIO AETEIbHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMNPEpPHIBHOMY  OOpPa30BaHUIO W
caMo00Opa30BaHNIO0, K AaKTHMBHOMY IOJyUYEHHUIO HOBBIX 3HAaHUN IO OHOJIOTMH B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSAMHU.



METAIIPEAMETHBIE PE3YJIBTATHI

MerarnpeameTHbie pe3yJibTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble [JJi1  (OPMUPOBAHUS MHPOBO33PEHUS OO0yYarolIuXcs
MEXKTUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OONIEHAYYHBIC MOHATHUS, OTPaKaIOIIUe
IIEJIOCTHOCTh, HAyYHOH KapTHHBI MHpa H CHEeNU(PHKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SBJICHHE, TPOIIECC,
cUCTeMa, Hay4HbIH (haKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHKE, HAOIIOICHUE, N3MEPEHUE, IKCIIEPUMEHT M IPYTHE); YHUBEPCATLHBIS
y4deOHbIe JeHCTBUSA (MO3HABaTENbHbIC, KOMMYHHUKATUBHBIC, PETYJISTUBHEIC),
obecnieunBaroniue GopMupoBaHrue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMAIbLHOM
KOMIIETEHUUH OOYy4YaroIMXCA; CHOCOOHOCTh  OOYyYaroUIMXCsl — MCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUILTNHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUS ¥ YHUBEPCAILHBIS
y4eOHbIC IEUCTBUS B O3HABATEIHLHON U COIMAIBLHOMN MTPaKTHUKE.

B pesynbTaTte uzyuenusi OMOJIOTUM HA YPOBHE CPEHET0 001Iero oopa3oBaHus
y oOyuaromierocsi OyayT cGhOpMUPOBAHBI [O3HABATENIbHBIE YHUBEPCAIBLHbBIC
y4eOHbIE IEHCTBUS, KOMMYHHKATHBHBIE YHUBEpPCAIbHBIC YUeOHBIC ICHCTBUS,
PETYSTUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, COBMECTHASI IS TEIIBHOCTb.

MeranpeaMeTHbIe Pe3ynbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa30oBaHMsl TOKHBI OTPaXKaTh:

OBnajgenne YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEILHBIMHU
AeCTBUAMM:

1) 6azoBble JOrHYeCKHE TeiHCTBHUS:

CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh W aAKTyaJIU3UpoBaTh  MIpoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMA TPHEMBI JIOTHYECKOTO MBIUICHUS
(aHanu3a, CHHTE3a, CPaBHCHHMS, KJIacCU(UKAIIIN, 0000IICHNUS), PAaCKPBIBATh CMBICT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3M C JIPYTUMHU TTOHSATUSIMH );

OmpeneNsaTh LeNu JeATeTbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HUX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI JACSITEIIbHOCTH C TTOCTABICHHBIMU 1EJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIs OOBSICHEHUS (PAKTOB M SIBJICHUU
YKUBOM IIPUPOIBI;

CTPOUTH JIOTHUECKUE paCCyXXJeHUs (MHIYyKTUBHbBIC, [EIyKTUBHBIE, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYIIMPOBATH BHIBOJIbI M 3aKIIFOUEHUS;

IPUMEHSTh CXEMHO-MO/IETIbHBIE CPEACTBA JJIsI IPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOIICHWM B U3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKkKe
NPOTUBOPEYMI Pa3HOTO poOja, BBISBIEHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
UCTOYHHKAX;



pa3pabatbiBaTh IUIAH pelIeHHs] MPOOJEeMbl ¢ YYETOM aHaiIM3a MMEIOLINXCA
MaTepHAJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCIIEACTBUM AEATEIBHOCTH;

KOOPAMHUPOBATH U BHIMOIHATH paOb0Ty B YCIOBUSIX PE€aIbHOT0, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiCTBUA:

BJIaJI€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKaMHM  pa3pelieHuss npoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/I0B PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIOJIb30BaTh pPa3jMyYHblE BUABI JCSATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHUSA, €ro HHTEpHpeTaluu, NpeoOpa3soBaHUIO M NIPHUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YKCJIE IIPU CO3IaHUH YUEOHBIX U COLUATBHBIX TPOEKTOB;

(GbopMUpOBaATh HAYYHBIN TUI MBIILJICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUThb M (HOpPMYyIUpOBaTH COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh NPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AaKTyaJlM3UpOBaTh 3ajady,
BBIIBUT'aTh TUNIOTE3Y €€ PEIICHHs], HAXOUTh apTYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOJ€ pEIICHHUs 3aJayd Pe3yJbTaThl,
KPUTUYECKUA OLIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSX;

JaBaTh OLEHKY HOBBIM CUTyallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIEJICHANIPABICHHBIM MOUCK NEPEHOCa CPEACTB M CHOCOOOB
NEeUcTBUs B MPOo(heCCUOHANBHYIO CpeAy;

YMETh NEPEHOCHTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHYECKYHO 00JacTh
KU3ZHENIESATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHMSA U3 Pa3HbIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUT'aTh HOBBIE WJEH, MpeIjaraTb OPUTHMHAJIbHBIE MOAXOJbI U pPELICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEeparype, OHOJOTUYECKUX CIOBapsAX U
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHaNM3UpPOBATh
UHGOPMAIUIO PAa3TUYHBIX BUAOB U (HOPM Ipe/ICTaBICHUSI, KpUTHUECKH OLICHUBAThH
€€ JJ0CTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIUYHBIE METOJbI MPU TIOUCKE H
otbope OGuosiornueckoil MHPOpMAIUK, HEOOXOIUMOM NIl BBITIOJHEHUST y4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMy  TPEICTABICHHUS
Ouosiornyeckoi nHGopManuu (CxeMbl, rpadUKH, TUarpaMmMbl, TAOJHIIbI, PUCYHKH U
Jipyroe);

UCIIOJIb30BaTh HAy4HbIM fA3BIK B KadyecTBE CpeICTBAa NpU pabore C
Oouonornueckod uMHPOpMALMEH: TNPUMEHATh XUMHUYECKHUe, (U3NUECKHEe U
MaTEeMaTUYECKUE 3HAKU W CHUMBOJIBI, (DOPMYJIbI, ab0OpeBHaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTrJISIHOCTH;

BJIQJCTh  HaBBIKAMHM  PAclO3HaBaHWA W 3alIUTHl  WHOOpMAIUH,
UH(OPMAILIMOHHON O€301aCHOCTH JINYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€/ CTBUSIMH:

1) ob1enme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JHWAJIOTEe WU THUCKYCCHH TIO CYIIECTBY OOCyXmaeMoi TeMbl (yMEHHE 3aJ1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHTEIHLHO BBHITIOJIHCHUS TpeiaraeMoi
3a/1au, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3UIUN JPYTHX yYaCTHUKOB
JManora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAIbHBIC CpPEACTBA OOIICHMS, TOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJEHCTBUS, TTOHUMATH
HAMEPEHUS IPYTUX JIFOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTHpoBaTh CBOM BO3PAKCHUS,

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIH30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJbHON
paboOTHI IPH peIIEHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTh
IPUMEHEHUS TPYITOBBIX (DOPM B3aUMOCHCTBUSA NP PEIICHUN YIeOHOMU 3a/1auu;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX MEUCTBHH C y4€TOM OOMmMHUX
WHTEPECOB M BO3MOXKHOCTEHN KaXKJ0T0 YieHA KOJJIEKTHBA;

OpUHUMATh  IIEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBaTH U
KOOPJIMHUPOBATh JICMCTBUSA IO €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JICHCTBUM,



pacnpenensTb poid C y4€TOM MHEHMHA YYacTHHKOB, OOCYKJaThb pe3yJIbTaThl
COBMECTHOM paboOTHI;

OLIEHHMBATh KaY€CTBO CBOETO BKJIaJ]a U KaX/0r0 YYaCTHUKA KOMaH/Ibl B OOIINH
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE IIPOEKThI, OLICHMBATh HJIEH C IO3MIUM HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUUECKON 3HAUMMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPAaTErMYECKOE TIOBEJEHUE B Pa3IMYHbIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaXKEHHUE, ObITh MHUIIMATUBHBIM.

OBgJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATUBHBIMH JeHCTBUSIMH:

1) caMmoopraHu3anms:

UCIOJb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHUS MpoOJIEM M HX
pelIeHus B )KU3HEHHbBIX U YUYEOHBIX CUTYalUX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IEeJIeBblE U CMBICIOBbBIE
YCTAaHOBKHM B CBOMX JAEMCTBUAX U MOCTYIIKAaX [0 OTHOUIEHWIO K JKUBOH MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENBHYIO JAESITEIbHOCTD, BBISABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33Jjaul B 00pa3oBaTEIbLHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH pEUIEHUS TPOOJIEMBI C YUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH Y4e€OHOTO MpeIMeTa Ha OCHOBE JIMYHbBIX MPEIOUYTCHHUII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO LIUPOKOW H3PYAUIMU B
pa3HbIX O00JACTSIX 3HAHMM, IMOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENbHBIN H
KyJbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HAaBbIKAMU  MO3HABAaTENbHON  pedrexkcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HX pE3YyJbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peIeKCHH AJi1 OLEHKU CUTYyalllH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX @pPH aHajlu3€ pe3yJbTaToB
NEeATEIbHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

IPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTBl JPYyIMX [PU AaHalU3€ pe3yJIbTaToOB
JESATENBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYroro YeJIoBeKa.
INPEIJMETHBIE PE3YJIBTATDHI

[IpenMeTHbIE pe3ysbTaThl OCBOCHHS COJACpP)KaHHUS y4eOHOro TmpeameTa
«buosnorus» Ha yrayOJI€HHOM YpOBHE OpPHEHTHPOBAaHbBI Ha oOecredeHue
npopuiabHOro  o0yueHuss  oOydarouuxcsi — Ouwosormu. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTUN Hay4YHbIE 3HAHUSI, YMEHHUSI U CIIOCOOBI IEUCTBUIN MO
OCBOCHUIO, UHTEPIPETAIIUN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JIEITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PAa3IUYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynabTaThl MPECTaBICHbI MO
rojiamMm U3y4eHus.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTrO mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh, 3HAHWA O MECT€ W POJIM OWOJOTHU B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUU  3aKOHOB NPUPOJBI U  PEIICHHH MpoOJieM  palrOHAIbLHOIO
IPUPOOTIOIB30BaHUS, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOrNH;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKHWX 3HAHWUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OWOJOTHYECKUE TEPMHUHBI M TOHATUS (KU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPETYJAIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUH
(xnerounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopust
HacnenctBeHHocTu T. Moprana), yuenus (H. U. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KyIbTYPHBIX PACTECHUH), 3aKOHBI (€AMHOOOpA3uUs
MOTOMKOB TE€PBOIO IMOKOJEHHUS, PaCUICIVIEHUSI, YUCTOThI T'aMET, HE3aBUCUMOIO
HacienoBanuss [. Mengensa, TOMOJOTMYECKMX PAJOB B  HACIEACTBEHHOU
n3menurnBocty H. 1. BaBunosa), mpuHIumb! (KOMIUIEMEHTaApPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAyYHOTO IO3HAHMS, HUCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSX JKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEpPEHUE,
HaO0JII0/IeHHE, SKCIIEPUMEHT);

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIIETOK IMPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OPraHU3MOB, B TOM YHUCJE
OakTepult, rpubOB, pacTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpraHoOB pAaCTCHUH, KUBOTHBIX, YEJIOBEKAa, IPOIIECCOB IKUBHEIAEATEILHOCTH,



IPOTEKAIONUX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKHUX
POIIECCOB: OOMEHa BemiecTB (MeTaboIu3M), MPEeBpaIIeHUsI YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPO(HOrO TUIMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpHUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHUA,
Pa3MHOXEHUS,  WHIUBUIYAIBHOTO  pa3BUTHUS ~ OpraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICHCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U HX
GYHKIMAMHA, CTPOCHHEM KIETOK pa3HbIX TKaHeW W WX QYHKIUIMH, MEXIY
opraHaMMd W CHCTEMaMH OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEIOBEKa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taramu
oOMeHa BelIeCTB, ATallaMy KJIETOYHOIO IIUKJIA U KU3HEHHBIX LIMKIIOB OPTaHU3MOB,
sTanaMyd 3MOPHUOHAIBHOTO Pa3BUTHUS, TCHOTUIIOM M (DEHOTHUIIOM, (PECHOTHIIOM M
dbakTOopamMu cpebl OOUTAHUS,

YMEHUE BBISIBISTh OTJIMYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKa3aTelbCTBAa POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKHUX TPYIII;

YMEHHUE peliaTh OMOJOTUYSCKUE 3aa9H, BBISABISATH IPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXK]Iy UCCIIeTyeMbIMU OMOJIOTUUECKUMU MPOIECCAMU U SIBIICHUSIMU, Je1aTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB,;

YMEHHUE BBINOIHATH JIADOPAaTOPHBIE M IpakTUYECKue paldoThl, COOIOAATH
npaBuiia Mpu padboTe ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bI, MPOBEPATh HX OKCIECPUMEHTAIbHBIMU
cpencrBamu, (OpMyIUpys ILElIb HCCIEIOBaHUSA, AHAIM3UPOBATH IOJYyUYECHHbIE
pe3yIbTaThI U JENaTh BHIBOIHI,

YMEHHUE yYacTBOBAaTh B Y4e€OHO-UCCIIENOBATEIbCKOM paboTe Mo OMOoJIOruw,
9KOJIOTUU W MEIWIIMHE, MPOBOJANMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTABIATH  TMOJYYEHHBIC  pe3yJbTaThl HAa  YUYEHUYECKHUX
KOH(PEpEeHIHUSAX;

yMEHUE OIICHUBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIICIOBAHUN B
00J1acTy OMOJIOTUU U MEAUIUMHBI (KIIOHUPOBAHUE, UICKYCCTBEHHOE OII0/IOTBOPEHUE,
HAIPaBJICHHOE U3MEHEHUE TEHOMA U CO3/[aHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccuoHaIbHON
JeSATETLHOCTH B 00JacTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUU,
CEJIBCKOTO XO3SHCTBA, MUINEBONW MPOMBIIINIEHHOCTH, YIIIYOJIATh MO3HABATEIbHBIN
WHTEPEC, HAMPABIECHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOMIEH TIpodeccuu u
POJOJDKEHHE  OMOJIOTUYECKOro  00pa3oBaHUS B OpraHU3AIUsAX  CPEIHETO
po(heCCUOHATILHOTO U BBICIIETO0 00pa30BaHUs.



[IpeameTHBIC pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buonorus» B 11
KJlacce NOJIKHbI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTEeCTBEHHO-HAyYHOU
KapTHHBI MHpA, B MO3HAHUM 3aKOHOB MPUPOJABl U PEIICHHH SKOJIOTMYECKHX
npo0jeM 4YelnoBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIIMOHAIBLHOTO
IPUPOAOTIOIb30BaHUs, U B (POPMHUPOBAHUU IIEHHOCTHOT'O OTHOIIECHUS K MPUPO/IE,
00IIIeCTBY, YEIOBEKY, O BKJIaJle POCCUHUCKUX U 3apyOeKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BIIAJIETh CUCTEMON OMOJOTMYECKUX 3HAHWUN, KOTOpas BKIIOYAET
omnpenereHusT M TOHHMAaHHWE CYIIHOCTA OCHOBOIOJIATAIOMUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHHN (BHI, »KOcucTeMa, Ouocdepa), OHOIOrHYECKHUE TEOPUU
(aBomononHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX U HampalieHUsX 3Bosoiuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTnuyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoasimieBoro cxoacrsa K. M. bapa), npaBuna (munumyma FO. JluOuxa,
AKOJIOTMYECKON NHUpaMHIbl SHEPruu), runotesbl (rumoreza «mupa PHK» V.
I'unGepra);

YyMEHHUE  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWS,
UCIIOIb3YEMbIMHU B OMOJIOTUUECKUX UCCIIEIOBAHUSAX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HAOIIOJICHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOIOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU: BHUJIOB, OHOTEOIEHO30B,
KOCUCTEM M Ouocdepbl, CTAaOWIM3UPYIOLIEro, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJNIONATPUYECKOI0 U CUMIIATPUUYECKOTO BUA000pa30BaHus,
BIUSHUS  JABMXKYIIMX  CHAJl  DBOJIOUMM  HAa  TeHO(QOHA  MOMYJSIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpejie OOMTaHUsI, YePEIOBAHUS HANpPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aMMOCBSI3M MEXIY MpollecCaMu  SBOJIOINH,
JNBIDKYIIMMHA CHJIAMH aHTPOMNOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISTH  OTJIMYUTENIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BHUJIOB K cpele OoOWTaHus, aOMOTHYECKUX U OHMOTHYCCKHX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTCHHBIX U3MEHEHHUI B 3KOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKHUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, SAUHCTBA



YeJI0BEYECKHX pac, HEOOXOJUMOCTH COXpAaHEHUS MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCIOBHS COCYLIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA;

yMEHHUE pelaTh OMOJIOTUYECKUE 3a1a4U, BBISBISATH IPUUMHHO-CIIC/ICTBEHHbBIC
CBSI3M MEXY UCCIIETyeMbIMU OMOJIOTMUECKUMHU IPOLECCAaMU U SIBIICHUSIMU, J1€71aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH JIA0OpATOPHBIE M MpakTUYECKUe padoThl, COOJIOIATH
npaBujia Mpu padoTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAaHHEM;

YMEHHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPITh HX OSKCIEPUMEHTAILHBIMU
cpenctBamu, (OpMyIUpYs I€JIb HUCCIEIOBaHUs, AaHAIM3UPOBATH TOJYyYECHHbIE
pe3yabTaThl U JENaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B yueOHO-HCCIIEIOBATEIbCKOW paboTe Mo OMOJIOTUH,
OKOJIOTMM W MEIUIIMHE, TPOBOJMMOIN Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBbIE  pE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(pEepEeHITUX;

YMEHHE OILICHWBATh TUIIOTE3BI M TEOPUH O TPOMCXOXKICHUH KU3HHU, YEIOBEKa
M YEJOBEYECKUX pac, O MPHUUMHAX, TOCIEACTBHUIX M CIOCO0AX MPeIOoTBPAICHUS
r100anbHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oyayiel mnpodeccuoHambHOM
JEeSTEIbHOCTH B 00J1acTH OMOJIOTHH, YKOJIOTHUH, IPUPOIOTIONH30BAHS, METUIIUHBI,
OMOTEXHOJOTHH, TICUXOJOTHH, BETEPUHAPHH, CEIIbCKOTO XO3SCTBA, MHINEBOMN
NPOMBIIUICHHOCTH, YTJIyOJIATh TO3HABATEIbHBIA HMHTEpEC, HANpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MNPOJOIHKEHHE
Onosornyeckoro o0pa3oBaHUs B OPraHU3aLUsAX CPEIHEro NpodecCHOHAIbHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouuyecTBo 4acos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aesioB U TeM (uudpoBbie)
n/n NMPOrpaMMbI Bcero Konpoabrre Tpakririeckue o0pa3oBaTe/bHbIE
paboThI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbIe cHCTEMBI U HX U3ydEHHE
3 Buonorus kieTku 0.5
4 Xumu4deckast OpraHu3aiusi KIeTKU 10
5 Crpoenne U QyHKIH KICTKH 8
6 OOMeH BEIECTB U IPEBPAIICHNE SHEPTHA B 9 1
KJIETKE
7 Hacnexncrennast nHpopManys u 9 05
peanuzanus €€ B KIIETKE
JKu3HeHHBIH UK KISTKH 6 1
Crpoenue U QyHKIIMHM OPraHu3MOB 17 15
10 Pa3MHOXXEHHE U pa3BUTHE OPraHH3MOB 8 15
1 ['eHeTnka — Hayka O HACJIEJICTBEHHOCTH U ) 05
H3MEHUYMBOCTH OPraHH3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6
14 I'enernka yenoseka 3 0.5
15 Cenekuusi OpraHu3MoB 4 1
16 BuoTexHOMOTHSA M CHHTETHYECKAst OMOTOTHUS 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposBbie)
Ne ni/m Kourpoubnsie | IlpakTuyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 3apoxkIeHHE U Pa3BUTHE IBOIOLIMOHHBIX 4
MIPEACTABJICHUI B OMOJIOTUH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
Maxkpo3BoIIOIHS U €€ pe3yIbTaThl 6
[IpoucxoxaeHue U pa3BUTHE XKU3HU Ha
4 P P 15 15
3emie
5 [IpoucxoxaeHmne yeIoBeKa — aHTPOIIOTeHES 10 1
DKoJsorus — HayKa O B3aUMOOTHOILIEHHUX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranusmesl 1 cpesa 0OuTaHus 1.5
DKoJIOTHs BUAOB U MOMYJISIUN 0.5
DKoJ0rus coo0IECTB. DKOJIOTUUECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHast skocucTemMa
11 UYenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

buonorusa kak KoMIjIeKCHas HayKa 1 KaKk
4aCTb COBPEMECHHOI'O O6III€CTB3

JKuBbIE CHCTEMEBI U X CBOMCTBA

YPOBHeBaH OpraHu3anus XKUBbIX CUCTEM

HcTopust OTKPBITUS U U3yYEHUS KIETKH.
Knerounas teopust

MeTo1bl MOJIEKYJISIPHOM U KIIETOYHON
ouonoruu. [Ipaktuueckas padora
«M3yueHnne METOA0B KIETOYHOMN
ounonorum (xpomarorpadus,
anekrpodopes, muddepeHuantbHOe
neHtpudyruponanue, [1LP)»

0.5

XUMMHUYECKUH COCTAB KJIETKA

MI/IHepaJIBHBIG BCIICCTBA KJIICTKH, UX
Onooruyeckas POJib

Opranuueckue BenecTBa KIeTKH —
oenku. JlabopaTopHas pabota
«O06Hapyx)eHHne OEIKOB ¢ TIOMOIIHIO
Ka4eCTBEHHBIX PEAKLIUN»

0.5

CoiicTBa, Knaccuukanus u GyHKIUU
0enKoB




10

OpFaHI/I‘{eCKI/IC BCIICCTBA KIICTKH —
YIJII€BOAbL

11

OpraHI/I‘ICCKI/IC BCIICCTBA KIICTKHN —
JIMITU b1

12

Hyxneunossie kucnotsl. JIHK n PHK.
JlaboparopHas pabdora «lccnenoBanme
HYKJIEMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJICTOK Pa3IMYHbBIX OPTaHH3MOBY

0.5

13

Crpoenue u pynkuun ATD. Ipyrue
nykieosunrpudpocharsr (HTD)

14

CexBenupoBanue JIHK. Meroapt
T€HOMUKHU, TPAHCKPUTITOMUKH,
MPOTCOMHKH

15

Mertoabl cTpyKTYpHO#H OHMOJI0THI

16

Tunel KI€TOK. HpOKapI/IOTI/I"IeCKaH KIICTKa

17

CrpoeHune 3yKapuoTUYECKOU KIIETKH.
[TpakTnueckas padora «3yuenune
CBOICTB KJIETOUHOI MEMOpPaHbD»

0.5

18

IIoBepXHOCTHBIN anmapar KJIETKH

19

OnHOMeMOpaHHbIE OPraHOUIbI KIIETKH.
ITpakTuueckas padora «3yuenune
JBUKEHUS LIUTOIUIA3MBbl B PACTUTENBHBIX
KIIETKaX»

0.5

20

[losryaBTOHOMHBIE OPraHOU/bI KIIETKU:
MUTOXOHJIpUH, TUIacTU bl JlabopaTopHas
pabota «VccrnenoBanue miaa3Monnsa u
JIEIIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

0.5

21

HeMeM6p AHHBIC OpraHOu/Ibl KIICTKHU




22

Ctpoenue u QpyHKIUH s11pa

23

CpaBHUTENIbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpOeHUS KIETOK Pa3TUIHbBIX
OpTaHU3MOBY

0.5

24

AcCUMWIAINS U TUCCUMMWIALIAS — JIBE
CTOpOHBI MeTaboiu3Ma. Turnsl oOMeHa
BemecTB. JlabopaTtopHas pabora
«M3ydyeHne KaTaIMTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpuMepe aMuIa3bl WU
KaTajasbl)»

25

OepMEHTATUBHBIN XapaKTep peaKkuii
KJIETOYHOro MeTabonusma. JlaboparopHas
pabota «3yuenue pepMeHTaTUBHOTO
pacuienaeHus Nepokcuia BoA0poa B
PACTUTCIIbHBIX U )KUBOTHBIX KIICTKAX»

0.5

26

benku-akTuBaTOphl U OENKU-UHTUOUTOPDI

27

ABTOTpO(HBIN TUIT OOMEHA BEIECTB

28

dotocunres

29

XemocuHTes. JJabopaTtopHas padora
«CpaBHen#ue nporieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIE OpraHu3Mbl. Buiel
oposxenusi. Jlabopatopnas pabota
«CpaBHEHHUE TTPOIIECCOB OPOKEHUS U
JIBIXaHUS

31

AspoOHBIEC OPraHU3MbL. DTaIIBI
HHEPTEeTHYECKOTO OOMEHA




DOHeprust MeMOPaHHOTO IPaUeHTa

32 npotoHoB. Cunte3 AT®: padora
npotoHHON AT®-cuHTa3bI
33 Peakmuyn MaTpu9YHOTO CHHTE3a
34 Tpanckpunuus — MaTPpUYHBIA CHHTE3
PHK
35 Tpaucsius u e€ 3Tarbl
36 KomupoBanue amunokucnot. Pois
pubocoM B OMocHHTE3€e Oenka
37 Opranuzanus reHoMa y IPOKapUoT U
9YKapHOT
38 MornekysipHble MEXaHU3MBI 3KCIIPECCUU
T€HOB Y 3YKapHOT
Bupycsl — BHeKs1eTOUHbBIE (DOPMBI KUZHU
39 u obnuraTHele napa3utsl. [IpakTuueckas 0.5
pabota «Co3janne MOJIesTd BUPYCa»
40 BupycHslie 3a0051eBaHus YyenoBeka,
’KMBOTHBIX, PACTEHUI
41 HanoTtexHosoruu B 6M0JI0TUH U
MEUIHE
42 JKU3HEHHBIN KT KIIETKA
43 Martpuunsiii cuare3 JJTHK
Xpomocomsl. JlTaboparopnast pabota
44 «3yueHrne XxpoMoCoM Ha TOTOBBIX 0.5
MHUKpOTpenapaTax»
45 JleneHue KIETKH — MHUTO3
46 Tunel knetok. KapruokuHes 1 HUTOKUHES. 05

JlaGopartopHas pabota «Habmronenue




MHUTO3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpETaparTax)»

47 Perynsius »KM3HEHHOTO UKJIA KJIETOK

48 OpranusM Kak €IMHOE 11eJ10e

49 Tkanu pacrenuii. JlaboparopHas padora 05
«3yuenue TKkaHel pacTeHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKa.

50 JlaboparopHast pabora «/3ydeHue TkaHei 0.5
JKUBOTHBIX)
Opranbl. CHCTEMBI OPTraHOB.

51 JlaboparopHas padora «3yuenue 0.5
OpraHOB IIBETKOBOTO PacTECHUS»

52 Ormopa Tena opraHu3MoB

53 JIBr>KeHHE OPTaHU3MOB

54 [Tutanue opranu3mMoB

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas CHCTEMa YeTIOBEeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U
YeJoBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas cucreMa mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3smMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cucrema yenoBeka




PaznpaxuMocTh U perynsanus y

63
OpraHu3MoB
64 ['yMopanbHast peryisiius ¥ SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEIIOBEKA
65 ®opMBI Pa3MHOXKCHHS OPTaHU3MOB
66 [TooBoE pazMHOKEHHE
67 Metios
["amerorenes. O6pazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 05
«M3y4yeHne cTpOeHUs TIOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpernapaTax»»
69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJiajika OpraHoB M TKaHEH u3
3apO/IBIIIEBBIX JINCTKOB
PocT u pa3BuTHE )KHBOTHBIX.
71 JlaGoparopnas pabota «BrisiBIeHHE 05
MPU3HAKOB CXO/ICTBA 3apOIbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3zMmHOXeHME U pa3BUTHE PACTCHUI.
7 JlaboparopHast pabora «CtpoeHue 05
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»
73 HcTtopus cTaHOBJIEHUS U Pa3BUTHUS
TCHETUKH KaK HAYKH
74 OCHOBHBIC TIOHSTHS U CHMBOJIBI 05

reretuku. JlaboparopHas padora




«JIpo3oduna xak 00BEKT TEHETUIECKIX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH HaCIIETOBAHUS
pu3HaKoB. MoHOrubpuHOE
ckpeuBanue. [Ipaktuueckas pabora

75 " 1 0.5
W3y4deHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oduisr”

76 [IuTonornyeckue OCHOBBI 1
MOHOTHOPUAHOTO CKPEIINBAHUS

77 AHanu3upylee CKpeluBaHue. 1
Henonnoe nomuHupoBanue
JlurubpuiHoe CKpeIrBaHue.

78 [TpakTnueckas pabora «3yuenue 1 05
pe3yNbTaTOB TUTHOPUIHOTO '
CKpEIIUBaHUS Y APO30(DHIIBI

79 [{uTonornyeckre OCHOBBI AUTUOPUTHOTO 1
CKPCIINBAHUS

80 CueruieHHOE HaclleJIOBAHUE ITPH3HAKOB 1

81 XpoMOCOMHasI TEOPHS HACJICICTBEHHOCTH 1

82 I'eneTuka mosa 1

83 I'eHOoTHO Kak LEJIOCTHAS CUCTEMA 1

84 ['eHeTHYeCKHi KOHTPOIb PA3BUTHS 1
pacTeHuH, )KUBOTHBIX U YEJIOBEKA

85 N3mMeHunBOCTh NpU3HAKOB. Buibl 1
U3MEHYHUBOCTH

86 MoudukanrnoHHass U3MEHINBOCTh 1




87

BapuarmoHHsbI# psi v BapualiuoHHast
KkpuBas. JJaboparopnas pabora
«HMccnenoBanue 3akoHOMEpHOCTEN
MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.
[TocTpoenue BapHallMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

0.5

88

I'emoTunmaeckast ©3AMEHUYNBOCTD.
KomOnHaTuBHAS U3MEHYHUBOCTD

89

MyTanunoHHasi U3MEHUYHUBOCTD.
[Tpaktuueckas pabora «Myrtauuu y
Jpo30(ITbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTallHOHHOTO
nporecca. DNMUIreHeTHKa U SMUTeHOMUKA

91

I'eneruka yenoseka. [IpakTnueckas
pabota «CocTaBieHue U aHau3
POAOCIOBHOM

0.5

92

MeToasl METUITMHCKON TeHETUKHU

93

3HayeHue MEIUITMHCKON TCHETUKH B
HpeIIOTBpaH_[CHI/II/I 1 JICUCHUU
FeHETUYECKUX 3a00JIEBAHUI YEIOBEKA

94

OCHOBHBIE IIOHATHUS CEJIEKIIHUH.
JlaboparopHas padora «3yueHue copTos
KyJbTYPHBIX PACTEHUN U TIOPOJT
JIOMAIIIHUX KUBOTHBIX)»

0.5

95

MeTobl celleKIIMOHHOM paboThI.
JlabopaTtopHas pabora «M3ydenue
METOJIOB CEJICKIIH PACTECHHID

0.5




I[OCTI/I)KGHI/IH CCIICKIIMHN paCTeHI/Iﬁ n

96 ®KUBOTHBIX. [IpakTryeckas pabora 1
«IIprBUBKa pacTeHUI»

97 CoxpaHeHue, U3yueHHe 1 UCII0Ib30BaHIE 1
FeHETUYECKUX PECYpCOB
buoTtexHonorus kak Hayka u 0Tpacib

98 npousBojcTBa. [Ipaktuyeckas padora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOIOT U

99 OCHOBHBIE HAIPABJIEHUS] CAHTETUYECKOM 1
ounonorun

100 XpoMOCOMHas 1 TeHHAsI HH)KEHEPHUS

101 Menunuackre OMOTEXHOIOT NN

102 PesepBHbiit ypok. [ToBTOpeHue, 1
000011IeHNe, CHCTEMATH3AINS 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
w/n Tema ypoka Beero KoutpoJsbnbie | IlpakTuyeckue fllquennﬂ :)lﬁlll;l;onaTenbﬂme
padoThI padoThI pecypebi
1 OpomonmonHas teopus Y. Jlapsuna 1
) JIBMOKYIIIME CUJIBI BOJIOLIMN BUIOB 110 Y. 1
JapBuHy
3 bops0a 3a cymectBoBaHue, 1
€CTECTBEHHBIH U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
HBOJIOILUH
5 DTarbl 3BOJIIOIMOHHOTO Mpolecca: 1
MHUKPOABOJIIOLMS U MaKPO3BOIIOLHS
6 [Momynsnus — 31eMeHTapHast eAMHULA 1
9BOJIIOLIMH
3aKOH reHeTHYeCcKoro paBHoBecus JIxk.
7 Xapmu, B. Baiin6epra. Jlaboparophas 1 05
pabota «BpIsiBIeHNE U3MEHYHBOCTH Y '
oco0eil ogHOro BUIa»
8 DneMeHTapHbIe (PaKTOPHI BOTIOLUU 1
9 OS¢ dexr ocHoBarensa. D ekt 1
OyTBUIOYHOT'O FOPJIBIIIKA
10 Murpauuu. M30auuu nomyJisiiuin: 1
reorpaduyeckas, Onosormaeckas
11 EctecTBeHHbII 0TOOP — HaIpaBIISIFOIINMA 1

(hakTop IBOIOIHH




12

[TonmoBoii oT60p

13

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak
Pe3yIbTaT MHKPOIBOJFOIIHH.
JlabopaTtopHnas pabora «M3yuenue
apoMop(h030B ¥ UIMOATANTAIINH Y
pacTeHM U KUBOTHBIX)»

0.5

14

[Tpumeps! prcrnocobaeHu y
OPTraHU3MOB: MOP(OIOTUIECKHE,
¢busnonornueckue, OMOXUMHUIECKHUE,
nosenieHueckue. JlaboparopHas pabora
«[Ipucnocobienus opraHu3MoB U UX
OTHOCHTEJIbHAsS L1EJIECO00Pa3HOCThY

0.5

15

Bupn, ero kpurepuu u CTpykTypa.
JlaGopatopHas pabota «CpaBHEeHUE
BUJIOB 11O MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BHa

17

BunoobpazoBanue kak pe3yiabTar
MHKPO3BOJJIIONUA

18

CBs13b MUKPO3BOIIOLUH U
SMUIAEMHUOJIOT MU

19

Maxkpossomronus. [Taneonronorunueckue
METO/Ibl U3Y4YECHHUS IBOIIOLUU

20

buoreorpaduueckue MeTobl H3y4eHUs
ABOJIIOIMH

21

DOMOPHUOIOTHYECKHE U CPABHUTEIILHO-
MOP(}OIOTHYECKUE METOIBI U3YICHUS
IBOJIOIIH




MOJ'ICI(y.TIHpHO-FeHeTI/I‘-IeCKI/IC,

22 OHMOXMMHUYECKHE U MaTEMATHYECKHE
METO/TbI U3YYCHHUS IBOJTFOITUN
23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnanTuBHas paavanus.
HepaBHOMEpPHOCTH TEMITOB YBOJTIOIIHH
o5 Hayu4Hble THTIOTE3BI TIPOUCXOXKICHUS
JKM3HH Ha 3eMiie
26 JloHay4HbIE IPEICTaBICHUS O
3apOXKICHUH JKU3HU
97 OcCHOBHBIE ATarbl HEOPTaHUYECKON
SBOJIIOIUH
28 ['unoTessl 3apoXKACHUS KU3HU
Ucrtopus 3eminu u METO/IbI €€ U3yUCHUS.
29 JlaboparopHas pabora «/3ydenue u 05
OIIMCAaHKME UCKOIIAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY
30 HauanbHbie sTanbl opraHuyecKoi
9BOJIIOIUN
31 DBOJIOIHS DYKAPUOT
OCHOBHBIE ATaITbl YBOIIOIUH
39 pacturensHOro Mupa. [IpakTuaeckas 05
pabota «3yduenune ocobeHHOCTEM '
CTPOCHHUS PACTEHUH Pa3HBIX OTACIOBY»
33 OCHOBHBIE 3TaITbl YBOIIOLUHN KMBOTHOI'O

MHpa




3BOJ’IIOI_II/IH KHUBOTHBIX. HpaKTI/I‘-IeCKaSI

34 pabota «M3y4ueHne ocoOeHHOCTEH 0.5
CTPOCHWSI TIO3BOHOYHBIX KUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie Mo Ipam U
nepuoaam

36 MaccoBble BBIMUPAaHHS —
HKOJIOTHYECKHE KPU3UCHI MPOIILIOTO

37 CoBpeMEeHHBII KOTOTUYECKHUI KPU3HC,
€ro oco0EHHOCTH

38 CoBpeMeHHas ccTeMa OPraHUYECKOTO
MPOIILIOTO

39 OCHOBHBIE CHCTEMaTHYECKHE TPYIIIIBI
OpPTraHU3MOB

40 AHTpPOIONOTrHsI — HayKa O YeJIOBEKE

41 PasButue npencrasienui o
MIPOUCXOXKACHUN YeTIOBEKa
Mecto yenoBeka B CUCTEME
opranuveckoro Mupa. JlabopatopHas

42 pabota «M3y4ueHne ocoOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeI0BEKa, CBSI3aHHBIX
C MPSIMOXOXKJICHUEM

43 JIBUXKyIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolIeHne OMOTOTHIECKUX U
COITMANTLHBIX (PAKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIC CTAJIMH AaHTPOTIOTCHE3a

46 [Taneorenerrka v majeoreHOMHUKA

47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa




48

UYenoseueckue pacsl. [Ipaktrueckas
pabota «3ydeHue 3K0JIOrHIeCKUX
ajanTalui 4YeJloBeKay

0.5

49

MC}KHI/ICHI/IHJ’[I/IHapHI)IG METOAbI
AHTPOIIOJIOTUHA

50

3apoxACHUE U Pa3BUTHE YKOJIOTUHU

51

Mertoap! skonoruu. JlaboparopHas
pabota «/3y4eHrne MeTo10B
IKOJIOTHYECKUX HCCIETOBAHUIN

0.5

52

3HayeHNE KOJIOTHYSCKUX 3HAHUH JJIA
YCJIOBCKAa

53

Dkonorudeckue GpakTopbl

54

Abunotnueckue dakropsl. CBET Kak
sKoJIoruueckuit paxrop. JlaboparopHast
paboTa «BpLsiBIeHHE TPHCTIOCOOIEHHI
OpPraHru3MoOB K BJIMSHHIO CBETa»

0.5

55

AbuoTtndeckue daktopsl. TemmepaTtypa
KaK 9KOJIOTHYeCKHid (pakTop.
JlaboparopHas pabora «BelsiBIeHHE
MPHUCIIOCOOJICHUN OPTaHU3MOB K
BITUSTHUIO TEMIIEPATYPhD»

0.5

56

Abunortnyeckue GpakTopsl. BiaxxHOCTb
KaK 9KOJIOTHYECKUH (PaKTop.
JlaGopatopHas paboTa « AHATOMHYECKHE
0COOEHHOCTH PaCTeHUN U3 Pa3HbIX MECT
OOUTaHUS»

0.5

57

Cpenbl 0OMTaHUSI OPTaHU3MOB

58

buonornueckue puTMsl




59

Kuznenusie popMbI OpraHu3MOB

60 buotnueckue pakTops
3HayeHrne OMOTUYECKUX B3aUMOACHCTBHI

61 IUISL CYIIIECTBOBAHMS OPraHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKNE XapaKTEPHCTHKH
TOITYJISIIUA
OCHOBHBIE TIOKA3aTENN TOIYJISIIUH:

63 YHUCICHHOCTD, INIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTeJIN MOMYJIALUH:

64 POXIaeMOCTh, IPHPOCT, TEMI POCTa,
CMEPTHOCTb, MUT'PALIUU

65 DKojoru4eckas CTpyKkTypa nonyJsiuu

66 JlnHaMuKa TOMYJISINH U €€ PeryJIsus

67 KpuBsie pocta 9nuCIIEHHOCTH TTOMYJISIIHH.
KpuBble BeKUBaHUS
DKoJoru4eckas Hulla BUA.

68 JlabopaTopHnas pabora 05
«IIpucrnocobneHus ceMsiH pacTeHUN K '
pacceneHuio»

69 Bun xak cucrema nomynsnui

70 3aKOHOMEPHOCTH TIOBEJICHUS U MUTPAITUI
KHBOTHBIX

71 Coo011ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cuCTeMa

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B

9KOCHUCTEMCEC




74

OcHOBHBIC TTOKA3aTEIN YKOCUCTEMEBI

75 DKOJIOTHYECKHUE MTUPAMHUIBI

76 N3meHeHus coo0111ecTB — CYKIECCUU
[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpel 1
OKEaHOB

78 [TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, IIyCTHIHb

79 AHTpOTIOT€HHBIE YKOCHCTEMBI
Ypb6oskocucremsl. [IpakTudeckas padora

80 «3yueHue u onMcaHue 0.5
ypOOIKOCUCTEMBD)
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OpPraHU3MOB
B DKOCHCTEMaX
MexaHu3Mbl BO3IEHCTBHS 3arpsI3HEHAN

82 pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHas
o0os04Ka 3emiu

84 Yuenue B. W. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepst

86 KpyroBopotsl BewecTs u
OMOreOXMMHUYECKUE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIITN




88

YcroitunBocth 6uocheps

89 DKOJIOTHYEeCKUE KPU3UCHI U UX TPUYUHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

o1 AHTpONOTeHHOE BO3/IEHCTBHE HA
pPaCTUTENbHBIA U )KUBOTHBINA MUD

92 Oxpana npuposl

93 OCHOBHBIE TIPUHIIHUIIBI YCTOHYHUBOTO
Pa3BHUTHUS YETOBEYECTBA U MTPUPOIBI
ParmonanbHoe pUPOIOII0NIb30BaHUE U

94 COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpasust 3emin

95 O6006mmenue no teme « MUKpOIBOITIOLUS
U e€ pe3yJIbTaTb»

96 O6o00menune no reme «Makpo3BOITIOIHS
U € pe3yabTaTh

97 O6o06menue no Teme «IIpoucxoxaenue
Y Pa3BUTHE KU3HU Ha 3eMJIE»

08 O6006mmenue o reme «IIporcxoxaenue
YeJI0BEKa — aHTPOTIOT€HE3)

99 O060061eHne 0 TeMe «DKOJIOTUS — HayKa
0 B3aMMOOTHOUICHHUSAX OPTraHU3MOB»

100 O6o006menune no reme «OpraHu3mMbl 1
cpena oOuTaHus

101 O6o0011eHne no TeMe « IKOJIOTHs BUIOB U
HOIYJISIINI

102 O6006mmenue o reme «brochepa —

riio0agbpHas YKOCUCTEMAY




OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VI YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

OI'UC "Mos mkona", oubanoreka [IOK



