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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepanun,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUI (penepanbHOi paboueill mporpaMmMbl BOCIIUTAHHUS.

VYueOnbiii npeamer «buonorus» yriayonéHHoro ypoBHsA u3yudenus (10-11
KJIACChl) SIBJISIETCS OJIHUM W3 KOMIIOHEHTOB IpeaMeTHoW obsactu «EcrecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxkenusiMm PIOC COO mnpoduiibHbIE
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEIHUM
O0IIMM, CpEHUM IpOo(ecCHOHATBHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C NpodopueHTanuern oOydarouxcsi U CTUMYJIUPOBAHUEM
UHTEepeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajadax HM3ydeHus: yuyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHJIyeT TOCJIEe0BAaTeIbHOCTh M3YUYEHHUs Y4YEOHOro Marepuaja ¢ yd€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3yYE€HHEM OHOJOTMU Ha YpPOBHE
OCHOBHOTO  OO0mero oOpa3oBaHusi, Oysaromaps 4YeMy MpOCMaTpUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUN O 370pOBOM 00Opasze >XKU3HHU, Ha
BOCIIUTaHHE OEpeKHOTO OTHOUICHHMsS] K OKpyKawolled npupoAaHoi cpene. B
nporpaMMe Mo OMOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH Yy4e€OHOIro IMpeamMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B



(GbOopMUPOBAaHUN OCHOBHBIX BHJOB y4€OHO-TIO3HABATEIBHON  JIESITEIBbHOCTU
OOy4arommxcs MO OCBOCHHUIO COACpX aHHUS OHOJIOTHUYECKOr0 00pa3oBaHUs Ha
YpOBHE CpeHEro 001Iero 0opa3oBaHusl.

VYuebnsiii npeamMer «buonorus» Ha ypoBHE cpeHEero obmiero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHWE B IIKOJE U OpPUEHTHUPOBAH Ha
paciimpeHre U yriayOieHue 3HaHWM OOyYaromMXcCs O KUBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OHOJIOTUM Pa3BUTHA,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYaIOIIUXCSA K MOCIHEAYIOIMIEMY IOJIYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHMUW, [MOJIYYEHHBIX TPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJYy4YarOT pa3BuTHE. Tak,
pacmpeHsl W yriayOneHbl OHMOJIOTHYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KAaK OPUEHTHUPHI IJIs MOCIEAYIOLIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHUSAMHM, IOJYYCHHBIMH OOYUYAIOIIMMHUCS TPH H3yUYEeHUH
(Gu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydyeOHOMYy mnpenmery "buornorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIN MOAXOABI K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3AIMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emJie,
COXpaHEHHUsi OMOJOrMYeCKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIMH, OMOTEXHOJOTHU M CHHTETHYECKON
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnpiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IOMyJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA



TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHOMN
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4e0HOT0 3aBeICHUS ISl IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHuU.

JlocTmxkeHnne 1enu Uu3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMNIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IIpaBUiIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSIX OHMOJOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MONYJIALHMS, BU, OMOTeOLEeH03, Onocdepa); O BBIAAIOUIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOruM, SMOpUOJIOTUM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CeJICKUMU, OWOTEXHOJIOTMM M CHUHTETUYECKOM OWOJIOruM, MajJe€OHTOJIOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTopu W B Ipuponae (HaOIIoAeHHE, W3MEpPEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBlIaZIcHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHUTh,
aHAIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMUYECKUMU U  3KOJIOTMYECKUMHU
npobiieMaMy 4YeJIOBEUYECTBA; OLEHUBATH IOCIEICTBUS CBOEU NEATEIbHOCTH IO
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH W COONIOJATH  MEPHI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAYUYHbIE OTKPBITUSA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arONIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JIOTHEeH
OMOJIOrMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCNEPUMEHTAIIBHBIX
UCCJIEI0BAHUM, pelIeHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBaAHUSI OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K JKUBOU MPUPOJE B
I1€JIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOJIONIONB30BaHUN (COOJIIOICHUE TpaBUJI TOBEJICHUS B TMPUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEITENIbHOCTH B UYPE3BbIUAMHBIX CHUTYaI[HUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJIeyIoeMy Tpo(ecCHOHATFHOMY CaMOOTPEIEICHUIO, B COOTBETCTBUH C
WHIUBUTyaTbHBIMUA HHTEPECAMH M IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHeTo o01mero oopasosanusi, cocrtaBisser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTUHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
PO eCCHOHATILHOTO U BHICIIET0 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YY€OHO-MCCIICI0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICIACTCS yUYUTEJIEeM Ha OCHOBE HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.

COJAEPXAHUE OBYUYEHUA
10 KVIACC

CopepikaHre TPOTpaMMBl, BBIICICHHOE KYPCUBOM, HE BXOJIUT B IMPOBEPKY
rocyaapcTBeHHoU urorooi arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak HayKa

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HU3ydyaeMble  HMH  MPOOJIEMBI.
dyHIaMeHTaIbHbIC, TPUKIAJAHBIC W ITOMCKOBBIC HAY4YHBIC WCCJICIOBAHHUS B
OMOJIOTHH.

3HadeHne O6uonoruv B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl Mupa. IIpodeccun, cBs3aHHBIE C OHojoruei. 3HaUYeHHWE OHOJOTHH B



MMPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpanun

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgeu, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunuxkos, H.
. BaBwiios, H. B. Tumodees-PecoBckuit, JIxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMH C APYTUMHU Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3YYeHHUE

’KuBble cucTeMbl Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh W IEIOCTHOCTb,
CIOXXHOCTh M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), Ouochepusiii. Ilpoueccbl, Hpoucxonsdlmue B KUBBIX
cucremax. OcCHOBHbIE Mpu3HaKU KuBOro. JKu3Hb Kak (opMma CyIIeCTBOBAHUS
Marepuu. Hayku, n3yydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3ALUU.

N3yyenue xuBbIx cucteM. MeTonbl Omosornuecko Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. llonarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOU. IlmaHmpoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesast runote3a. [loHsTiue BHIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUS Pe3yJabTaToOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3aLMMU KUBOUN
npupoae», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Merombl
W3YUYEHHUS )KUBOM ITPUPOIBI».

O6opynoBanue:  yjabopaTopHoe  OOOpyIOBaHHWE IS TPOBEACHUS
HAOJIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTuuyeckass paGora «Vcrnonp3oBaHWE pa3IUYHBIX METOJIOB IPH
M3YyUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS e€AMHUIIA KUBOro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE IOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPHUH.



MeToapl  MOJEKYNSIpHOM W KJIETOYHOM  OMONOrMHM:  MHUKPOCKOIIHSA,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanuvix
K1emokK. DINEKTpOHHAasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

[Toptpetsi: P. I'yk, A. JleBenryk, T. I1IBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHS METOAOB MUKPOCKOTIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENIbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

IIpakTnyeckas padora «M3ydyeHne MeETOAOB KJIETOYHOW OMOIOTUU
(xpomartorpadusi, saekrtpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3alusa KJICTKU

XUMHUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona m e€ posib Kak pacTBOpPUTENs, peareHTa, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOPETYJsuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOrHYecKas
poJib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Oprannueckne BemlecTBa KJIETKU. buonorundeckue mnoaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukammss  OenakoB.
buonornyeckue QpyHkuun 0enkoB. IIpuonsi.

VYrneBonbl. MOHOCaxapu/bl, TUCaxapyibl, OJTUTOCaXapyIbl U MOJIUCAXAPHUIBIL.
OO0mwmii TIaH CTPOCHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUU YTIIEBOJOB.

Jlunuast. 'uapodunsHO-TUAPOPOOHBIE CBOMCTBA. Kiaccudukanus Tunuios.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe cBOMCTBa OMOIOTHYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOITYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHne HyKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommementapuoctu. IlpaBuino UYapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue pynkuum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsisu B Mosekyne ATO.
buonornyeckue pynkumu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.



CtpykTypHas OuoJyiorusi: OMOXUMUYECKHEe U OMODHU3NIECKHe HCCIEAOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONEKyl. Mooeruposanue
CmMpYyKmypbol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cCuHme3s OUOMOJEKYN U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpaMu

[Toptpersr: JI. [lomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneneHne XUMHUYECKUX OJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B KUBOM MPUPOIE».

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHne MoOJeKyibl BOIbI», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIeKyNbl Oenka», «CTpyKTyphl O€IKOBOM MOJEKYIbl», «CTpOCHHE MOJEKYI
yrieBooBy, «CTpoeHre MoyeKyn JHUnuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATO».

OO0opynoBaHHE: XUMUYECKAs TOCYAa U 000PYI0BaHNUE.

JlabGopaTopHnasi pabora «O0HapyxeHUEe OCJIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKuumny.

JlabopaTtopnass  pabdora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBbIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKIMH KJIETKH

Tunel KIETOK: JyKapuoTH4YecKass M mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoOTHIECKOM KieTk. KieTouHas cTeHka OakTepuil U apxew.
Oco0eHHOCTH CTpPOEHMsI TEeTepOoTpOdHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib POKapHOT B OMOLIEHO3aX.

Crpoenue u (YyHKUIMOHUPOBaHUE AYKapUOTHUYECKOU KJIETKH.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: NacCUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIIMH KJIETOYHOW CTEHKU PACTEHHM, TpUOOB.

[Hutomna3zma. I[{uto3omas. [lutockenet. J[BrkeHue 1mutoria3Mbl. OpraHouabl
kieTkn. OnHoMeMOpaHHBbIE OPraHOWIbl KJIETKU: SHJIOMIIa3MaTH4ecKas CeThb
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE U (yHKUIMH. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETUKYJIyMma.
Mexanuszm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHyssipHBIA)  SHIOTUIA3MATUYCCKUN
petukynyM. CekperopHas ¢pyHkuus anmapata ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTtutenbHbIX KiIeToK. Kierounsiid cok. Typrop.



[lonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKU:  MUTOXOHJPUU,  TJIACTHUIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpUN W tuiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKapHOT.
X0pomiIacTbl, XpOMOILUIACTHI, IEHKOIIACThI BHICHIUX PACTEHUH.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (YHKIIUHM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunamenmol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Klemok. MukpoTpyoouku. Kierounbrit
neHtp. CrpoeHue u JBUKEHUE OIKIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
mukpompyodoukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMATHH, KapUoILIa3Ma, SIPBINIKU, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HMHTEppa3HOM sjpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /[uHamuka s0epHoU 00010uKku 6 mumose. AHoepmbiil
MPAucnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK SYKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanumn

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

Tabmuubr u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJeTKW», «CTpoeHHEe  pacTUTENbHOM  KiIeTKn», «CtpoeHue
MUTOXOHAPUMNY, «SA1po», «CTpoeHHEe MPOKAPUOTUUECKON KIIETKI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopuass pabora «/3ydeHuE CTPOEHUS KIETOK Pa3JIMYHbIX
OpPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUHON MEMOPAHBI».

JlaGoparopnass padora «MccnegoBaHuwe mia3mMosim3a W JE€TUIa3MOJIM3Aa B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass  padora  «/3ydyeHue  JABWKEHHUS  LMUTOILIa3Mbl B
PACTUTEINbHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPTUHU B KJIeTKe

AcCUMMIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oomMeHa
BCIIECTB: aBTOTPO(HBIA W TeTepoTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep PpEaKIuid KJIETOYHOTO
Metabonusma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aToOpoB. benku-



aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peaKkIuii OT pa3IMIHBIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKMX BEIIECTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dorocunteza. CetoBasi u TeMHOBas Gasbl. Pomoodvixanue, Csz., Cs. u CAM-munuv
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHHTE3. Pa3noo0Opasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOAOPOJHBIE
OakTepuu. 3HAYEHHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonorudeckoe okuciaeHUe, UK KJIETOYHOE JbIXxaHue. Pojib MUTOXOHApPUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memopanHo2o epadueHma npomoros. Cunme3s
ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOOHOTO MyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SIHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpertst: k. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3», «DHEpreTuueckuil oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass paGora «l3ydyeHHe  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «l3yueHue (pepMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopnasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMarpudHoro cunre3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOTO CUHTe3a. Peanmsarus HacneacTBeHHOW mHpopManuu. ['eHeTndecKkuit
KOI, €ro cBouctBa. TpaHckpunuus — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.



Tpaucasmus u e€ stansl. Yuactue TpancnopTHsix PHK B OuocunTese Genka.
YcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOkucnor. Pomp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
ornepona (®. XKako0, XK. Mano). Monexyiapuvie mexanusmvl IKCHpeccult 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
Mpo1ecCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HekiieTouHbie (OpMBI )KU3HU U 00JUraTHbie apa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

BupychHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pactenuit. CITNI, COVID-
19, conmanbHbie U MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonoz2uu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabnuipl u cxembl: «buocuHTe3 Oenkay, «l'eHeTHYecKkuil Koy, «Bupyce»,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ) Ku3HeHHBbIH ITUKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisnusa. Wurtepdaza u mMutos.
Oco0eHHOCTH TMpolIeccOB, MpoTeKarIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUI ) epUo bl UHTEpGa3bl.

Marpuunsii cunte3 JHK — permukanus. [lpunnunsr perumkanuu JJHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTbD.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl n
TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouaHblid  HabOpsl  XpoMocoMm. ['omonoruunbie XpomMocombl. [lomoBbie
XPOMOCOMBI.

[enenne xnerkn — wmuTo3. CTaguu MHUTO3a U TPOUCXOIAIINE B HUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nmuToKHHE3. buosiorndueckoe 3HayeHUe
MHUTO3A.

Perynsinusas MUTOTHYECKOrO0 IUKIA KIeTkU. I[IporpamMmmupyemasi KieTouHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu kKiemox. «lL{ugpposas
Ka1emKka» — buoungopmamuyeckue mooenu QyHKYuoOHUpOBaHUs KIemKuU.



JleMoHCTpanun

Tabmuubl u cxembl: «KWU3HEHHBIM UK KIETKW», «Murtos», «CrtpoeHue
xpomocomy, «Pemmkanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIYKa».

Jlabopatopnass  paGora  «l/3yyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTaxy.

JlabopaTtopuas padora «HaGnronenue MuTo3a B KJleTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEGHHS U JKU3HEIEATENbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJICTOUYHBIC
BOJOPOCIH, APyrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBL.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusMm Kak eIrHOe neioe. I'omeocras.

Tkanu pacreHuit. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeibHas,
NOKPOBHAsi, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(yHKUMNA U PacoSIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHU XKUBOTHBIX U YEJIOBEKA. THIIBI KMUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENbHAS, MblllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, GYHKUUNA U
PAaCIIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie M TI'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMUBOTHBIX. HapykHbli M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHHWE MHOTOKIJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblnieuHas cucrema. Pediekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHue BOABI, YIJIEKMCIOrO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne XKMBOTHBIX. BHyTpHumnosioctHOe n
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne NO3BOHOYHBIX KMBOTHBIX. OTHENbI
MULIEBAPUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEeJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuiil. J{prxanne sxuBoTHbIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe apixanue. JlpixarenbpHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKUBOTHBIX.



JlpixarenbHas cucTEMa dYenOoBEeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MJIEKONUTAOMKUX. Perymsus apixanus. JpixatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcriopT BemeCTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. DBOJIOLMOHHBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepala u €€ peryisuus.

Beinenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuinpTpanus,
CeKpelrsi U 00paTHOE BCaChIBaHHE KaK MEXaHM3MBbI pabOThl OPraHOB BbBIJCIICHUSI.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3ammTa y OPraHu3MOB. 3alliTa y OJHOKIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuil M UUCThl MPOCTEHINIMX. 3alUTa Y MHOTOKJIETOYHBIX pPACTEHUM.
Kyrtukyna. Cpeacrsa nacCUBHOM M XUMAYECKOUW 3alIAThI. DUTOHITUIEI.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema udenoBeka. KieTouHslid u
TYMOpaJbHbIA UMMYHUTET. BpoxaEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro mmmyHutera (I1. Dpmux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte u©  perymsiudst |y  OpraHu3sMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpakumMocTe W perymanus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYECHHE.

HepBHast cucrema u pedrexTopHas peryssiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLHUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XKMBOTHBIX. Pediexc u
pediekTopHas ayra. be3yclioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M OSHIOKPUHHOW CHCTEM. [ umoTanamo-runogusapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKENET YeI0BEKAY,



«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMaAY, «Koxay, «MBpbIIeuHas CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «KumeuHononoctHele», «CxeMa  NHUTaHUS  PACTEHUID,
«KpOoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHEe IO0KIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsArymku», «HepBHas —cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrtema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXKHMX, UBbIC AK3EMIUIAPbl KOMHATHBIX PAcTEeHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opy1oBaHUE JJIsl AEMOHCTpPAIIMU TOYBEHHOTO W BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmala U OelKoB 1o IeUCTBUEM (EPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPAIIUK OMBITOB TIO U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTkn, Wik rameTsl. Meino3. Craauu
meno3a. [loBenenne xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho03a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe © SMOPHUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OTUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgpocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIMX. 3apOJABIIICBBIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe



BIMSIHHME 4YacTe pa3BUBAIOIIETOCA 3apojbliia (dMOpHUOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOIO KaK pPe3yJibTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pPAa3BUTHE PANMUYHBIX
(baKTOpOB OKpYyKaloleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
ITIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYEeHHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YyesioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1LMKiIe pacTeHuil. OOpa3oBaHMe cmop B Ipolecce Meio3a.
['ametorene3 y pacteHudl. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBl pETYISLAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuupl u cxembl: «BereratuBHOe pa3MHOXEHHE», «TuUIbl 0Oecrnonoro
pa3MHOXKEHUD», «Pa3MHOKEHME XIJIaMHIOMOHAIbB», «Pa3MHOXXEHHE JBIIICHBD»,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HempsAMoe pa3BuThe», «Pa3BuTme Maickoro xyka», «Pa3Buthe capaHuny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTEHUIN», «KU3HEHHBIN LMK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI  MXa», <«KWU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKI COCHBI».

OOopynoBaHue: CBETOBOM MUKPOCKON, MHUKpONpenaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHas padora «/3ydyeHre CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOITpEernapaTax».

IIpakTnueckass pabora «BbisiBIEHHE NPU3HAKOB CXOJICTBA 3apPOJBIIICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIIUX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®pusza, T. Moprana. Posib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU



renetuku. Padoter H. K. Konwirosa, H. Y. BaBunora, A. H. benosepckoro, I'. .
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TOHSITUSI U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ TCHETUKH: THOPUIOJOTUYECKHHA,  ITUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCcTpaIMuA

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT TE€HETHYECKHUX

UCCIICOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOTo NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacUICIUICHUs IPU3HAKoB. LluTosiormueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HAcJeIOBaHMUs ~ TpH3HakoB.  [luTomormueckue  OCHOBBI  JTUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M ONpPEAEIICHUS oda. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanne Npu3HaKoOB, CHETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anmMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITHH.
['eHeTrueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35WUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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



Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHBl Menaens», « Tpetuil 3aKoH
MeHnnens», «AHamu3upymoIlliee CcKpeluBaHue», «HemomHoe TOMUHUPOBAHHEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Y JNpo30dumibl», «l'eHeThka Toiay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN AIUICIIN3M», «B3auMOIeCTBUE TEHOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMNa W cpeabl mnpu  GopmupoBaHuM (peHOTHNA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHuM
MOAM(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
V3MEHUYUBOCTH.

['eHoTHIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 W TMOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBAHHBIE MYyTaluHh. SOepHbIE W
HUTOIUIa3MaTHYeckne myTtanuu. CoMaTUYeCKUE W MOJIOBbIE MyTaluuu. [IprunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacnencTBeHHOM m3menuuBoctu (H.M. BaBuiioB). BHesinepHasi U3MEHUHUBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuuer u  cxembl: «Buasl usmenumBoctH», «MoaudukaoHHas
U3MEHYUBOCTHY, «KomMmOnHaTnBHAS U3MEHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadgum) )KUBOTHBIX C Pa3IMIHBIMH BHIAMH H3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENCIICHUE T€HOTHIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW TE€HETUKHA B MPEAOTBPAILICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHOW YYBCTBUTEJIHHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUSI YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CEJEeKUUs. 3apOKICHUE CEeIEKIHH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUU. Ponb cenekuuu B CO3IaHMU COPTOB PACTEHUM U TOPOA
*KuUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. Oransl KOMOMHAITMOHHON CCJICKIINH. HcnwiTanue
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUNW MYTareHe3 Kak MCTOYHUK MyTallui y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexoMmOuHaHTHBIX JIHK /11 momy4ueHns ucxoHOTo MaTtepuaa Jijisi CEeKIUH.



[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpuBugosas THOpUIN3AIINS.
biu3KOpoACTBEHHOE ~ CKpeliuBaHWe, WiIM  uHOpuauHr.  HepojacTBeHHOE
CKpellluBaHue, Wik ayrOpuauHr. 'erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3y4YCHUE T'CHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHMS  HOBBIX COPTOB M THOpUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvix uoetl U nepCcnekmueHblX MexHOL02UlL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «l3yuyeHne cOPTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IkcKkypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CEJIEKIMM pPACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rMs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJIEHE. Mukpobuonoruueckuii cuHte3. OOBEKThI MHUKPOOHOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
CoJIepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKUE TTYTH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
*KUBOTHBIX. KpmoOGanku. Comarnyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumen. HMcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus



ANLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METOJI TpaHCIUIAaHTALUKU SIAEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menuuuackue 6norexHonoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
KiIeTok. TaprerHas Tepanus paka. 3D-OmommHxkeHepus [ pa3pabOTKU
byHIaMEHTATBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonaunra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEAULIUHBL.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreuyeHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
MPOU3BOACTBEY, «KileTouHass nHKEeHEPpUsD», «I €HHAsI HHKEHEPUSD).

JlabopaTtopnasi pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTRO)Y.

11 KIIACC

Tema 1. 3apoxaeHue W pa3BUTHE IBOJIOUUOHHBIX INpeACTABJICHUNA B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAs WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckorr Tteopuu dBomonuu (CTD). HelTpanbhas
teopust dBomouuu. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorusa. 3HAYEHUE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. JlapBunay, «@opmbl 00pb0bI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIECHUS JABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a MOMYJSUUMA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [[xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHANpaBJ€HHblE W3MEHEHMsI 4YacTOT ajiesied B Homymsiuusx. OQgext
OCHOBatelsl. JDpgpexm oOymuvinounoco eopaviuika. CHUdCEHUe 2eHemuyecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3¢gpghexkma Opetigha cenog 6
oonvuux u  marlx  nonynayusx.  Mwurpanuu.  M3onauus  TOMyJISIUi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAaOWIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  MPUCIOCOOJIEHUWH y  OpraHusmoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3omsius — kiodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIocoObI BUJ1I000pa30BaHMUS: aJJIONaTPUUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE)» (monumIOnIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONM OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi 6mopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMApa3sUTOB U UX



x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BUAa», «Cxema MposiBJIEHUs 3aKoHa Xapan—BaiinOepray, «/Buxymume
CWJIbl 3BOJIFOLUN», «IKOJIOIMYECKass M30JSUUs MONYJSALHN CeBaHCKOU (openmny,
«l'eorpaduueckass M30dSAUS  JTUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoi», «llonynsiiMOHHBIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JENUCTBUSL €CTECTBEHHOTO 0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MBnycrpranbablii MenaHnu3m», «KuBble uckonaemslie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTBY, «Kpurepuu Buna», «Buupl-nBolHUKN», «CTpyKTypa Buaa B
npupozae», «CrnocoObl Bua0o0Opa3zoBaHus», «l'eorpapuyeckoe BuA00Opa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUA000PA30BAHUE BHUJIOB CHHUID),
«ITomunnonael pacTeHuin», «KamycTHo-peeuHblil rTuOpuI.

OobopynoBanue: repOapuy pacTCHHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MTUL U
3Bepedl ¢ MpUMEpaMH Pa3IMYHbIX IPUCIIOCOOJNICHUH, Yyyena NTHULl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

Jlabopatopnasi padora «BbisBieHHE H3MEHYMBOCTH Yy OCOO€W OJHOIO
BUJIA».

Jlabopatopnass  pabora  «lIpucnocobienuss  OpraHu3MoOB H  HX
OTHOCHUTEJIbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass pabora «CpaBHEHHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbpl W3ydeHHsS ~ MaKpO3BOJIOLMHU. [lameoHTONIOrMYEeCKHEe  METOMABI
u3ydeHus: HBoimonuu. llepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBomtonuu. CpaBHeHHE (GIIOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEIUKTHIL.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapable  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  M3Yy4YEHUS  HSBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JIEPEBLEB.



XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmenvli yHKYuUl.
HeoOpatumocTs sBomonuu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLIHH.

JdeMoHCcTpaMu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, J. I'ekkelnsb.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoduth»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emun», «llpeiid KOHTHHEHTOBY,
«Penuktely, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYeloBeKa M ImUMMaH3ey», «[aBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO1IMEe 3aKOHOMEPHOCTH BOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHple TUmoTe3bl NPOUCXOXKAECHUS >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEpKeHHE onbITamMu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxxaeHue sKu3HU U aCTPOOUOITIOTHSL.

OcCHOBHBIE JTarnbl HEOPraHU4ECKOM ABOJIFOLUH. [InanerapHas
(reonmornueckas) SBOJIONMUSA. XHMHYECKAass OHBOJIONHA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BemecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue mnojduMepoB u3 MoHoMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, TunoTe3a nepBuyHoro OyiasoHa J[x. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKJIETKH.

HUcropus 3emmm u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  AOCOJIIOTHAS
reOXpOHOJIOTHs. ['e0XpOoHOIOTUYecKas IIKala: 30HbI, 3Pbl, IEPUOIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIOUMU. [lOsIBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKN KaK aHaJOr MEpBbIX Ha 3emiie COOOIIECTB.
CrpomaTonuTthsl. [IpokaproThl U 3YKapUOTHI.

[Tpoucxoxnenue 3ykapuoT (CUMOMOTEHe3). DBOIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHINX pacTeHu. OCHOBHBbIE apOMOP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIIOpOBBIX pacTeHUN U



3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pPacTCHUMN.

OCHOBHBIC ATallbl 3BOJIONHMHA XKUBOTHOTO Mupa. OCHOBHBIC apoMOpPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxneHne MICKONUTAOINX U
ntun. [lpunnun kmoueBoro apomopdosa. OcBoeHune OECrnO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJe MO ’paM U MEepuodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30¥. OOm@as xapakTepucThka KiIuMara U
reoJornyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHKE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocoboenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuupe! u cxemsl: «CxeMa onbita @. Penny», «Cxema onwita JI. [1actepa no
M3YYEHHUIO CaMO3apOoKIEeHHs Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwmy,
«JTanbl  HEOPraHWYECKOW  3BONIOUUW», «['€OXpOHOJIOrMYecKas — IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKON IBOIONUNY, «CxeMa 00pa3oBaHHsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHUu», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbey,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe XU3HU B
apXxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKON 3pey, «Pa3BuThe XU3HU B
MAJIE030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TIMO3BOHOYHBIX JKUBOTHBIX, 4Yy4delia NTULl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJE3HbIX HCKOMAEMbIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPIaHU3MOB.



BupryaabHaa  gal0oparopHasi padora «MoJenuMpoBaHHE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «l3yueHne W ONHMCAaHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHne OCOOEHHOCTEH CTPOCHMS pPACTCHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «M3yueHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pasznensl n 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHOBNIEHUE TPEACTABICHUNA O MPOUCXOKICHUU YesoBeKa. PemurunosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU3107I0T0-OMOXUMHUUECKHUE,
noBegeHueckue. OTINYUs YelIoBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra M BTOPOW CHTHAJIbHOU
CUCTEMBI.

JIBrkymine cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKUe, COllUaIbHbIE.
CooTHoLIEHNE OMOJOTMYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJMU AHTPOIIOTeHEe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
W3TOTOBJICHUS OpYAui TpyzAa. YeloBeK NMpAMOXOASAIIMNA U NEPBBIM BBIXOJ JIOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 00U MpeoK
HEaHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
Kak BHJ JIFOJEH XOJOJHOTO KJMMaTra. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreneTrka M NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO 4ejoBeKa. EcTtecTBeHHBI OTOOp B MOIMYJNISIUAX
yeyioBeka. MyTanuoHHBIN Tiporiece U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPGEeKT OCHOBATENS» B MOMYJISIUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatne o pace. bospline pacel: €BpONEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAIbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHCKas). BpemMs M IyTH paccelieHHs 4YelnOoBeKa IO IIJIaHETE.
EnuHcTBO  4yenmoBeweckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KarOUIEH Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruo u
(bU3HOTIOTHIO YeTIOBEKA.



MexauciuruiMHapaele  MeToAbl B (Gu3uYeckor  (OMOJOTUYECKOM)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOMNOJIOTUST U MAaJICOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIOMMHN OMOJIOTHYECKOTO U COIMAIBHOTO B YEJIOBEKE.

JdeMoHCcTpaMu

[Toptpersr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0OJTOBHON MO3T uelIoBeKay,
«YemnoBekooOpa3Hble 00€3bsiHBIY, «CKeneT dYeloBeKa MU CKeJIeT IIMMITaH3ey,
«PyauMEHTBI U aTaBU3MbD), «/IBUKYIIUE CUIIbI aHTPOIIOTEHE3a», « DBOIIOIMOHHOE
JIPEBO  4YEJOBEKa», «ABCTpajlonutTek», «YemoBek  ymenbiii», «YemoBek
MPAMOXOIAIININY, «JleHncoBckuid yenosek» «Heanaepranpusny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEJIOBEKa», «Packl ueoBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, TMpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPEAKOB 4YeJlOBeKa, penpoaykiuu (pororpaduu) KapTuH C
MUQOJIOTUYECKUMU U OHUOJICHCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEeKa, MOJIEIh
yepena 4YeIOBEKa W ueperna IMIMMIIAH3€, MOJENIb KUCTA YEJIOBEKA W KHUCTH
HIMMITaH3€, MOJEIHN TOpPCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metonbt sxosorun. IloneBbie HaOMOAEHUS. DKCHNEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYCHUE OKOJOTMYECKUX 3HAHWW JJIsl  YeJIOBEKA. DKOJOTMYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C npuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMbl: «Pa3gensl dkojgorum», «MeToabl sKonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJI0B AKOJIOTUYECKUX
HUCCJICIOBAHU .

Tema 7. Opranusmsl U cpea OOUTAHUSA



Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (HAaKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpOTOreHHbIe. O01ue
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInbOux). TonepanTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
pPa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHHil W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CHUrHaibHas pojb CBETAa.
DOTONEPUOIU3M.

Temmeparypa kak »3kojoruueckuii Qakrop. JleiicTBue TemIepaTypsl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuili K
NoJIepKaHUI0 BoJHOro OanmaHca. Knaccudukanusi pacTeHM MO OTHOIICHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XUMUYECKHE
O0COOCHHOCTH cpejl oOuTaHus opraHu3MoB. llpucrnocoOieHuss OpraHuzmMoB K
YKU3HM B pa3HbIX Cpelax.

buosornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBL. CyTOYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
XKuzneHnHble POpPMBI paCTEHUI: 1€pEBbs, KYCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLUS, XUIHUYECTBO, CUMOMO03 U ero ¢opmsbl. [lapasutusm, koonepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCTBUSL  (Tomuyeckue, (popuueckue, ¢adbpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpUHIMT KOHKYPEHTHOT'O UCKITIOUESHMS.

JlemoHcTpanuu

Tabnuipl U cxembl: «Okojoruueckue ¢akTope», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
KUBOTHBIX», «Cpempl oOWTaHWs OpraHu3MoBy, «buonmornueckue puTMBI,
«Kusnenneie  Gopmel  pactenmity, <« KuzHeHHBIE (GOPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
nuTaHus», «XumHudectBo», «llapasutuzm», «KonkypeHuus», «CumoOunosy,
«KommeHcanuzmy.



O6opynoBanue: repbapuu pacTEHWH W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBIC, TCHEIIOOMBLHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapuu U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAcTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repOapu U KOJUICKIMM pACTEHUH ¢ IKUBOTHBIX, OO0JalaOMIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUM KHU3HU, TepOapuu U
KOJUICKIIMU PACTEHHM M >KUBOTHBIX PA3IUYHBIX XKU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTopnasi pabora «BbisiBIeHHE NPUCTOCOOJIECHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnas paGora «BplsBiICHHE MNPUCHOCOOICHUM OPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH PpACTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ik010rusi BUAOB U MOIYJIANMA

OKOJIOTUYECKHE  XapaKTEPUCTUKU HNOMYJISIUN. [Tomymsimuss ~ Kak
Oononoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PUINUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi M TII0JIOBAass CTPYKTypa, pPOKIAEMOCTb, IMPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoynoruyeckass CTpykrypa nomyiasuud. OneHKa 4YWCIEHHOCTH MOMYJISLIMH.
JvHamuka momynsuud U €€ peryysnusa. bHOTHYeCKMH MOTEHUHAN TMOIYJISIUU.
MopenupoBaHue TUHaMHUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MO YIS,
KpuBble BbDKHBaHUS. Perymnsius 4YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).

[TonsiTue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
MoJenb sKosiornueckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOI0rMYecKOu
Huiy. [loTeHnnanbpHas U pealTn30BaHHAs! HUILIU.

Bun kak cucrema momynsiumii. Apeanbl BUIAOB. Buabl U MX >KU3HECHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
MHBA3UM YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

IToptper: k. 1. XaTuynHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnonmyisium», «Bo3pacTHble  NMHUpaMHJIbI



nonyysiiun», «CKOPOCTh  3aceleHusi [MOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojenb 3xonornyeckort Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTCHHUH, KOJJICKIIUHA KUBOTHBIX.

JlaGopaTopnasi  padora «lIpucnocobOneHuss ceMsH  pacTeHUH K
pacCeICHUION.

Tema 9. Jxosorust cood1mecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OUOIIEHO3E.

Dxocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHkuMOHaTBHBIE
OJIOKM OpPraHuM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOuoTHYECKHE OJIOKHU
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BENIECTB U OTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE TUPaMU/IbI YU CeN, OMOMAaCChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiiecCcuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykneccuu. KnnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupogHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti U
oKeanos. Ixocucmemvl MyHOp, 1€cO8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznmuuus
MEK]ly aHTPOIIOTEHHBIMH U IPUPOJHBIMU IKOCUCTEMAMHU.

Ypb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bnopa u ¢ayna. CuHaHTpomuzaius Tropojickoil dayHbel. buosorudeckoe u
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponv kackadnoco 3ggexma u 6udog-30ughpukamopos (Kirouesvix
6U008) 6 yHrkyuonuposanuu sxocucmem. IlepeHOC PHEPrUA U BEUIECTB MEKAY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexarnusmol 8030eticmeus 3aepA3HeHUU pPA3HbIX munoe Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMBUs.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIxk. Tencnu.
Tabmuupt  u cxembl:  «CtpykTrypa  OuoOlEeHO3a»,  «DKOCHUCTEMa

HIMPOKOJUCTBEHHOTO Jecay, « IKOCHCTEMa XBOWHOIO Jiecay, « OyHKIHOHAIbHbIE
IPYIIbl OPTaHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),



«Ilenu nutanus (mactOuIHAas, NETPUTHAS)», « IKOJOTHUECKAs] MUPAMUAA YHUCEID»,
«IKoJIoTHYeCcKasi mupaMujia OMoMacchly, «IKOJIOTHUYECKas MUpamMuja SHEPTUn»,
«O0pazoBanue O6osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca MMOcie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKoCUCTEMY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUIl U
3Bepel, repOapun KyJbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo03KOCUCTEMBD».

Jlabopatopuass pabGora «/3yueHue pazHOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHus «IKCKypcus B TUIMYHBIA OMOTeoneHo3 (B AyOpaBy, Oepe3HSIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsi «DKCKYpCHsl B arpodKocHCTeMy (Ha MOJe WM B TEILTUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000J0ouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIlIECTBOBaJIA KM3Hb. PazBuTHe npejcraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uochepsl u e€ cocran. JKuboe
BeIIeCTBO OMocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH OMoc(epsl Kak
ri100abHOM PKOCcHCTeMBbI. JnHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEI[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U TUPOKOJIMCTBEHHBIC JIeca, CTEH, CABAaHHBI,
IIyCTBIHH, TPOIIMUECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuubr 1 cxemsl: «I'eocdepst 3emmm», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJIES»,
«KpyroBopoT BojabI B mpupojie», «OcHOBHBIE OMOMBI cymmy, «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii gecy», «llIupokonrcTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M UX NpuuuHbl. Bo3nelicTBue dYeloBeka Ha
ouocepy. 3arps3HeHue BO3MymIHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI TPHUPOIBI.
Kpacubie xnuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOSTHBIE OCIECTBHUS.

Pa3BuTne METOJOB MOHUTOPHMHIA pPa3BUTHS ONACHBIX TEXHOTI'CHHBIX
nporneccoB. Cucmemmuvie uccied08anus nepexooa K pecypcocoepezarowei u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuusaroujue O00cmyn K
ungopmayuu no  cocmoaHulo OmMOeNbHuIX U008 U okocucmem. (OCHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix sKocUcmenm.

JlemoHcTpanuu

Tabmunpl W cxeMbl:  «3arpsi3HeHHE  atMocdepbl»,  «3arps3HEHHe
ruapocheps», «3arps3HeHre nouBbl», «llapHukoBBIA 3pdekT», «Ocodo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAENN YIPABISIEMOTO MUPAY.

OobopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOy4arolMMHUCSl TMpOrpaMM CpeAaHero oOmero o0pa3oBaHUSA: JMYHOCTHBIE,
MeTanpeIMETHbIE U PEAMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yabTaTOB OCBOCHHS MPOTPAMMEI 110 OUOIOTHH
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
Ipa)x1aHCKON WIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIpENEeNCHUIO, Haauyue Mmomusayuu K OOy4eHHIO  OMOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W HCTOPUYECKUX TPAAUIUK pPa3BUTHS OHWOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIITUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESTEIbBHOCTH IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMH, MPHUCYIIUMH CHCTEME



OMOJIOTHYECKOTO  O0pa30BaHUSA, Haauuue NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUMCKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSMHU, MPUHSATHIMU B OOIECTBE IMpaBUaMU U HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEN TMO3UIUU JIMYHOCTH, MATPUOTHU3MA U
YBaXKEHHS K 3aKOHY U IMPAaBOIOPSAIAKY, YEJIOBEKY TPyJa U CTApLIEMY MOKOJICHHIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorr Denepainuu, npupoae u
OKPYXKaroUIEH Ccpelie.

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKA O0YYaIOIIEeTOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOsI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBONOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJlay, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO MO3UIUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMH IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UEHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]



Ponunoy, ropmoctm 3a CBOM Kpau, CBOKWO PoauHy, CBOM S3BIK WU KYJIBTYpY,
IPOLIJIOE U HACTOSIIIEE MHOIOHAIMOHATILHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTMM, TMOHMMAaHWS 3HAYEHUsA OWOJIOTMM B IO3HAHUU 3aKOHOB
IPUPOABL, B AKU3HU YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISIM, CO3JJaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLLICHU;

MMOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢pusznyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyeckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTH MpPaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAlUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUSTHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;



UHTEpEC K pa3lnyHbIM cdepaMm mpodeccCHnoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U pearTnu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJIe, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIGHKM HMX BO3MOXHBIX TOCIEACTBUN A
OKPYKarOUIEH CPEIbl;

OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTel ux
perieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh IMpUOOpeTaeMble TpPU HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHUS TPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBEHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBW  TOBEICHHUS B MPUPOJE,
HAIpaBIICHHBIX HAa COXpPAaHEHHE pPaBHOBECHsS B HSKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENpUSITHE JEHUCTBUN, TMPUHOCAIIUX Bpel  OKPYKaroIIeH
IPUPOJTHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATONMPHUITHBIE IKOJIOTUYECKUE
MOCJIC/ICTBUS MPEANPUHNMAEMBIX ACHCTBUHN U TIPEIOTBPAIIATh UX;

HaJIM4KUE PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS], YKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NeSATETbHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUUYCCKOHN JIEATETLHOCTH YKOJIOTHUECKON
HapPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHME S3BIKOBOM W UYWTATENIbCKOW KYIbTYpPHI KaK CpeICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHenu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHWUA €€ pod B
(GbOpMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3MaHUU IIEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXAIolIeM MHUpPE KakK O €IWHCTBE MPHUPOJBI, YeJOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOsieM
COXpaHEHUS IPUPOJHOTO PABHOBECHUS,

yOSXKIEHHOCTh B 3HAYMMOCTA OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AINH:
oOecIieyeHnss HOBOTO YPOBHS Pa3BUTHUS MEIUITUHBI, CO3JAaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTEeH BHIXOAA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJIeM U



o0ecriedyeHuss  MepexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (DOPMHPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWMOJOTMUECKUX 3HAaHUM B LEIAX
NOBBILIEHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTu (HyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
IpU U3YYCHUH OUOJIOTHH;

IIOHUMAaHUE CYLIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXKArOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHWE LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC T (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe TOHATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTeMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleoBaHue,  HAONMIOJEHWE, HW3MEpPEHUEe, OKCIEPUMEHT U JIpyrue);
yHUBEpCalIbHbIC Yy4eOHBbIC JeWlcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COITMANBPHOM KOMIICTCHIIMM  OOYyYaromuxcs; CIIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE y4yeOHbIE JIEHCTBUS B
MO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBanus y oOyvarouierocs OyayT chOpPMHUpPOBaHbI TO3HABATEIbHBIC
yHHUBEpCaJbHbIC yueOHbIC ACHCTBHSI, KOMMYHHUKATHBHBIC YHUBEPCAIHHBIC YIeOHBIC
NEHCTBUS, pPEryJISATUBHBIE YHHUBEpPCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHAas
NESITEIbHOCTb.



MeTtanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI CPEJHETO OOIIEro
00pa30BaHUsI JOJIKHBI OTPAXKATh:

Osaanenue YHHBeEPCAJbHbIMHU y4eOHBIMU NMO3HABATEJIbHBIMU
NEeUCTBUSAMMU:

1) 6a3oBbIe JJOTHYeCKHE TCHCTBHUS:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKaIU, 000OIICHHS ), PAaCKPbIBaTh CMBICII
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C APYTUMU OHATUSAMU);

OTpPENENATh LENN JACATeIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUH HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOIOIMYECKUE MOHATUS sl 0ObSICHEHUS (DAKTOB U SIBJICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykAeHus (MHIYKTHBHBIC, JACIYKTUBHBIC, TII0
aHaJIOTWH), BBIBISATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpEeACTBa Uil NPEICTAaBIICHUS
CYIIIECTBECHHBIX CBS3€M M OTHOIICHUH B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakKe  TPOTHUBOPEYM  Pa3HOTO  poOJa,  BBIIBICHHBIX B Pa3jMYHBIX
MH(POPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIeHHUs NPOOJeMbl C YYETOM aHadu3a HWMEIOIUXCS
MaTepuajIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONb30BaTh PAa3jMuHbIe BUABI JCATEILHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWS, €ro HWHTEepPIpEeTaluH, MPeoOpPa3OBaHUI0O M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3JaHUU YUEOHBIX U COI[MAIbHBIX IPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBIIATh 1IE€JICHANIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JeNCcTBUS B MPOGECCHOHANBHYIO CPENy;

YMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO OOJaCTH
KHU3HECATECIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpManuu (TEKCTe y4eOHOro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MHGOPMAILMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh U HEPOTHUBOPEUHUBOCTH;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope Ouosornyeckoil mHGoOpMaluu, HEOOXOIUMOM I BBINOJIHEHUS yYEOHBIX
3ajay;

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIOJIb30BaHHUS PA3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMalUME: MNPUMEHATH XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:

OCYIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aAKTUBHO yIaCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYHIECTBY OOCYX IaeMoil TeMbl (yMEHUE 3a]aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBINOJHEHUS MpeiiaraeMon



3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOaJbHBIE CpPEACTBA OOIICHMs, MOHWMATh 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HAMEPEHUs IPYTUX JIIOJIeH, MIPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECEeTHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI IPH pEIICHUH OMOJIOTHYECKOUM Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1auH;

BBEIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBHH C y4E€TOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacmpenenarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJAOTO y4JaCcTHHMKAa KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEW C TIO3UIUA HOBH3HHI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITOJIB30BaTh OWOJIOTMYECKUE 3HAHHWSA JUIS BBISABICHUS TPOOJIEeM W UX
pEIICHMS B )KM3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaX MO OTHOIIECHUIO K >KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 37J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHUS TNPoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX TPEIITOYTCHHI;



JIeJIaTh OCO3HAHHBIH BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHuE;

OILICHUBATh PHOOPETEHHBIN OITBIT,

CIOCOOCTBOBATh (DOPMUPOBAHUIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00J1acTAX 3HAHWM, MOCTOSHHO TIOBBIIIATH CBOM 00Pa30BaTENIBHBIA U
KYJIbTYPHBIH YPOBCHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATCIbHOH  pedieKCMM  KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTEIBHBIX IPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAHMH, MCIOJIB30BaTh MPHEMBI PeQIICKCHH JIJISI OIICHKW CHUTYaIldd, BBHIOOpPA
BEPHOT'O PEIICHUS;

yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIDKCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX IPH aHaJIUu3e pPe3yIbTaToB
JCSATCIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX IPH aHaJU3e pPe3yJIbTaToOB
JCSATCIIBHOCTH;

pU3HaBaTh CBOE IIPABO U TMPABO JIPYTUX HA OIIHUOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pE3yNbTaThl OCBOCHHS COJCPKAHHS Y4YeOHOro MpeameTa
«buonoruss» Ha yriayOJIEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecreuceHue
npobuapHOro  o0yueHus — oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BAaHUIO 3HAHHMA, BUJIBI IEATECILHOCTH TI0
MOJTYYECHHUIO HOBBIX 3HAHWW W UX MPUMEHEHUIO B PAa3IMYHBIX YUeOHBIX, a TAKXKE B
peabHbIX KU3HEHHBIX cUTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ W POJH OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJEeM  palHrOHAILHOTO
TIPUPOOTIOIL30BaHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oouosoruu;



BJIQJICHHE CHUCTEMON OHWOJIOTMYECKUX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraKoIIe OHOJIOTHYECKUE TEPMHHBI W TOHATUSA (HKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TIOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PA3BUTHE), OUOJIOTMYECKUE TEOPUU
(xknerounas Teopus T. llIanna, M. Illneinena, P. BupxoBa, xpomocomHast Teopust
HacnencrBeHHocth T. Moprana), yuenuss (H. M. BaBwioBa — o0 neHTpax
MHOTrooOpa3usi U  MPOUCXOKIAEHUS  KYJbTYpPHBIX  PAcTEHUM),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB NEPBOIO IMOKOJEHHS, PaCILEIUIEHHUs, YUCTOTBHI T'aMET,
He3aBuCcUMOro HacnenoBanuss [.  Mengens, TOMOJIOTMYECKHUX PSIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIAJ€HUE OCHOBHBIMU METOAAMH HAy4YHOI'O ITO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMHMCAaHHME, W3MEpPEHUE,
HaOJII0/IEHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTEHHUW, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEAEITECIBHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUM, )KUBOTHBIX U YEJOBEKa, OMOJIOTMUECKHUX
IIPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboIM3M), NPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUIMOB MUTAHUSA, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHA,
pa3MHOXKEHUS,  WHIUBUAYaJIbHOIO  pa3BUTHS  opraHu3Ma  (OHTOIE€HE3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABJIMBATH B3aMMOCBSI3M MEXIY OpPraHOMJAMHM KIETKH U HX
(GYHKUMSIMH, CTPOEHHEM KJIETOK pPAa3HbIX TKAHEM M WX (QYHKUUSIMH, MEXKIY
OopraHamMy M CHCTEMaMu OpPraHOB Yy pPAacTEHUH, JKMBOTHBIX M 4YEJIOBEKAa M MX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB M HMX (QYHKIHMSIMH, MEXIy 3STanamu
oOMEHa BEIIECTB, ATanaMH KJIETOYHOIO LIMKJIA U KU3HEHHBIX LUKIOB OPTaHU3MOB,
TanamMu 3MOpPUOHANBHOIO Pa3BUTHS, F€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBIATh OTIMYMTENIBHBIE MPU3HAKU JKMBBIX CHUCTEM, B TOM YHCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUMHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIeyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOIMHOIATH
npaBuia npy paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYIOBAHHUEM;



YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpeacTBamMH, (GOpMyIUpys LETb HUCCIEIOBaHUs, AaHATU3UPOBATH IOTYYCHHbBIE
pE3yNbTATHI U EJIaTh BHIBOABL;

YMEHUE Y4YacCTBOBaTh B y4e€OHO-UCCIEIOBATEIbCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  OPEACTaBIATH  NOJIYYEHHbIE  pE3yJbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICJOBAaHUN B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3JI[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP OyAylied MNpogeccuoHaNbHOU
NESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO034KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh O3HABATENIbHBIH
WHTEPEC, HAIIPABJIECHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
IPOJOJDKEHNE OHOJOTMYECKOro 0Opa3oBaHMs B  OpraHu3alUsX CpEeIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
KJjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTHUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJBI M PEIICHUU SKOJIOTHMYECKHUX
npobjieM 4YeloBeYecTBa, a TakKkKe B PEIIEHUH BOIMPOCOB PALMOHAIBHOIO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJaJETh CHUCTEMOM OMOJOrMYECKUX 3HAHMUW, KOTOpas BKIOYAeT
ONpeNeNeHUs] U TOHMMaHWE CYIIHOCTHM OCHOBOIIOJIAralolnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMONOrHMYECKHE TEOPHUH
(aBomouronHas teopust Y. JlapBuHaA, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxojactea K. M. bapa), mpasuwma (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMubl 3HEpruu), runoressl (rumoresa «mupa PHK» V.
['unGepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAy4YHOrOo  TO3HAaHMUS,
UCIOJIb3YEeMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJCHUE, SKCIEPUMEHT), CIIOCOOAMHU BBHISBIICHUS M
OLICHKM aHTPOIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
IKOCUCTEM M Omochepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO



€CTECTBEHHOTO otOopa, JTOTIATPUYECKOTO u CUMITATPUIECKOTO
BUI000pA30BaHUs, BIMSHUS IBIDKYIITUX CHJI ABOJIOIUMN HA TEHO(OH T TIOMYJISITUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY MPOIECCaMU 3BOJIOIHUH,
JIBIDKYIIAMH CHJIAMHA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBs3ed OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaThl Ha  yYEHHYECKHUX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MpeaoTBpaICHUSI
rJ100aabHbIX U3MEHEHU B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyayiiell mpodecCHoHaTbHON
NEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUU, TPUPOOTIONH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO3SHCTBA, IHUIICBOM
MIPOMBINIUICHHOCTH, YTIyOJIATh TIO3HABATENbHBI WHTEpPEC, HaIlpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 0Opa30BaHUS.

TEMATHUYECKOE IINTAHUPOBAHHUE



10 KUIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoaudecTBO 9acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoThI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

buosnorns xak
Hayka

JKuBnIle cucTeMBI U
UX U3yYEHHE
buonornsa xineTkn

0.5

Xumuueckas
OpraHu3aIus
KJIETKU

10

Crpoenue u
(YHKITMH KJICTKH
OOMeH BelecTB 1
MIpEeBpAICHIE
SHEPrUH B KIICTKE

Hacnencreennas
uHpopmanus u
peanu3anusi e€ B
KJIETKE

0.5

JKU3HEeHHBIA UK
KJIETKHU
Crpoenue u

byHKIUN
OpraHU3MOB

17

1.5

10

PasmHoxeHne n
pasBUTHE
OpraHu3MOB

1.5

11

I'eneTnka — HayKa
0
HACJIECTBEHHOCTH
Y U3MEHYHMBOCTH
OpraHU3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH

13

14

15

3aKOHOMEPHOCTH
U3MEHYHUBOCTHU
I'enetnka
YeroBeKa
Cenexmus
OpPTraHu3MOB

0.5

16

buorexnonorusa u




CUHTETHYECKAs
ouonorus
17 PesepBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

11 KJIACC

102

13

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

3apoxeHue u
pa3BUTHE
1 3BOJTIOIIMOHHBIX
MPEJICTABICHUN B
OHoIoTHH
MuKpo3BONIOLHS U
€€ pe3yapTaThl

14

MaxkpoaBonronus u
€€ pe3yapTaThl

[Ipoucxoxaenue u
4 pa3BUTHE )KU3HH HA
3emie
[Ipoucxoxnenue
) YeJioBeKa —
aHTPOIIOTEHE3

15

10

1.5

OKoJjorus — Hayka
0
B3aMMOOTHOIIEHUSX
OpPraHu3MOB U
Ha/IOPTaHU3MEHHBIX
CHCTEM C
OKpYy>Karolen
cpenoit

0.5

OpraHusMmel 1 cpea
oOuTaHus

1.5

OKoJIOTHS BUAOB K
MOIYJISA AN
OKoJIoTHsI
COOOIIECTB.
ODKOJIOTHYECKHUE
CHCTEMBI

12

0.5

0.5




10

11

Bbuocdepa —
riaodanpHas
9KOCUCTEMA
YenoBek u

OKpYKalolias cpenia

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

7.5

IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/
n

Tema ypoka

bronorns xak
KOMIIJIEKCHAas
HayKa U KaK 4acTb
COBPEMEHHOTO
oO1IecTBa

JKusrle cucteMbl U

WX CBOMCTBA

KoJsnuyecTBo 4acoB

Bcer Kontpoasn IIpakTuuec

0

ble padoThbI

KHe padoThl

Jara
U3y4eH
usi

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTeJibH
ble pecypchl

Tabmune! u
cxeMbl: «CBs3b
OHOJIOTUH C
JpYruMu
HayKaMu»,
«Cucrema
OMOJIOTUYECKUX
HAYK».
Tabnuue u
CXEMBI:
«OcHOBHBIE
MPU3HAKU
JKU3HHY,
«buonornueckue
CHCTEMEI»,
«CpoiicTBa
JKUBOM
MaTepumny,
«YpOBHHU
OpraHu3aIu
JKUBOM
PUPOJIBI,
«CtpoeHue
JKUBOTHOM
KJIEeTKN», « TkaHu
SKHBOTHBIX ),




«CucremMsl

OpraHoB
YeJI0BEUYECKOro
OpraHu3May,
«buoreoneHos,
«buocdepay,
«MeTtonapl
M3YUYCHHUS KUBOU
IPUPOIBD.

YpoBHeBas

OpraHu3aIus

JKUBBIX CUCTEM

Hcropus oTkpsiTUA

U U3Y4YEeHUS

kietku. Knerounas

TEOpUs

Metonsl

MOJIEKYJIIPHON U

KJIETOYHOU

OMOJIOTHH.

IIpakTrueckas

pabota «3yuenue

METO/IOB

KJICTOYHOU

Ouosoruu

(xpomarorpadus,

anexTpodopes,

nuddepeHanIbHO

e

neHTpudyrupoBan

ue, [TL[P)»
Tabnuue! u
CXEMBI:
«CBeroBoit
MHUKPOCKOID,

XUMHUYECKUI «JIeKTPOHHBIN

COCTaB KJIETKH MHKPOCKOID,
«Hctopus
pa3BUTHUSA
METO/IOB
MUKPOCKOIIHUN.

MunepanbHble Tabnume! u

BEIIECTBA KJICTKH, CXEMBI:

nX OMOJIOrnYecKas «ITepnoamueckas

poJIb Tabnuia




XHUMHUYECCKHX
DJICMCHTOBY,
«CtpoeHue
MOJICKYJIbI
BOJIBIY,
«BemiecTBa B

cocraBe
OpraHHU3MOBY,
«CtpoeHnue
MOJIEKYJIbI
Ocikay,
«CTpyKTYypbI
OenKoBOH
MOJICKYJIBD»,
«CtpoeHue
MOJIEKYII
YTJIEBOJIOBY,
«CtpoeHue
MOJIEKYJI
JUTIAIOBY,
«Hyknennossle
KHUCTIOTBI,
«CtpoeHue
MOJICKYJIbI
ATD».
Oprannueckue
BEIIECTBA KJIETKU
— Oemar, O6opymoBaHue:
JlaboparopHas
3 paGora 05 XUMHYECKast
«O6Hapyx’eHHe Hoeyaa
o0opymoBaHue.
0EJIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX
peaxkuuii»
CBoiicTBa,
9 KJIaccu(uKanus u
¢byHKIIMHN OEIKOB
Opranunueckue
10 BEIIECTBA KIIETKHA
— YTTIE€BOJIbI
Opranunueckue
11 BEIIECTBA KIIETKHA
— JTUTTHJTBI
12 Hyxnennossie 05 O6GopynoBaHwue:
kucnotsl. [JHK n ' XAMUYECKast




PHK. nocyzaa u
JlaGopatopHas o0opy0BaHUeE.
pabora
«HccnenoBanue
HYKJICUHOBBIX
KHCIIOT,
BBIJIETICHHBIX U3
KJIETOK Pa3IUYHbIX
OpPTaHU3MOBY
Crpoenue u
bysakun ATO.
13 | [pyrue
HyKJIeo3uaTpudoc
datel (HTD)
CexBeHUpOBaHUE
JAHK. Metoapl
14 | reHOMHKH,
TPAHCKPHUIITOMUKH,
MIPOTEOMHKH
Mertoubl
15  crpykrypHOii
Ounonorun
Tabmuusl u
CXEMBI:
«CtpoeHue
9yKapUOTHYECKO
U KIETKNY,
«CtpoeHue
JKUBOTHOM
Tume! KIETOK. KJICTKI,
16 | IIpokapmoruueckas «CtpoeHue
KIIETKa pacTUTETbHOM
KIIETKN»,
«CtpoeHue
MUTOXOHJIPHH,
«Anpo»,
«CtpoeHue
MTPOKAPUOTHYIECK
OH KIIETKI.
Crpoenue O6opynoBaHue:
DYKapUOTHYECKOI CBETOBOI
17 | HIETKH. 0.5 MUKPOCKOIL,
[TpakTnueckas MUKpPOMpEnapar

pabora «M3yuyenue
CBOMCTB KJICTOYHOM

bI paCTUTCIIbHBIX,
JKHUBOTHBIX




MeMOpaHbD» KJIETOK,
MHUKpOIpenapar
BI
OaKkTepuaIbHBIX
KJIETOK.
18 [ToBepXHOCTHBII
anmnapar KJIeTKU
OnxHomMeMOpaHHbBIC
OpraHOUJIbI KJIETKH.
IIpakTrueckas
abora «M3yueHue
19 P i 0.5
JIBUKCHHUS
IIUTOIUIA3MBbI B
pacTUTEIbHBIX
KIIETKax»
[ToryaBTOHOMHBIE
OpTraHOUbI KIETKU:
MUTOXOHJIPHH,
TUTACTHIBL.
JlaboparopHas
20 | pabora 0.5
«HccnenoBanue
1a3MOJIU3a U
JETUIa3MOJIn3a B
pacTUTEIbHBIX
KIIETKaX»
21 HemeMmOpanHsbie
OpTaHOM[IBI KJICTKH
Crtpoenue u
22 P
GyHKIMH siipa
O6opynoBanue:
CBETOBOI
CpaBHuTenbHas
MHKPOCKOTI,
XapaKTepUCTHKA
MUKpOTpenapar
KJIETOK DYKapHOT.
BI PACTUTEIIHHBIX,
JlaboparopHas
23 0.5 YKUBOTHBIX
pabora «M3yuyenue
KIIETOK,
CTPOCHUS KIIETOK
MHUKpOITpernapar
pa3IMYHBIX
BI
OpPTraHU3MOBY
OakTepuaIbHBIX
KJIETOK.
AcCUMUITSIINS 1 O6opynoBaHue:
pq | AMICCHMMUIAINA — CBETOBOM
JIBE CTOPOHBI MHUKPOCKOTI,

MeTadoaImM3Ma.

MHUKponpenapar




Tuner 0OMena

bl paCTUTCJIBHLIX,

BEIIIECTB. YKUBOTHBIX
JlabopaTopHas KJIETOK,
pabora «M3yuenue MUKpoIpenapar
KaTaJUTUYECKON bl
AKTUBHOCTH OaKTepHaATbHBIX
dbepmMeHTOB (Ha KJICTOK.
npUMepe aMHIIa3bl
WM KaTalla3bl)»
DepMEHTaTUBHBIN
XapaxkTep peakiui O6opynoBanue:
KJIETOYHOI'O CBETOBOM
MeTaboIr3Ma. MHKPOCKOII,
JlaGopatopHas MUKpOIpernapar
pabota «3y4enue bl PACTUTEIIBHBIX,
25 | (depMEeHTaTUBHOIO 1 0.5 JKUBOTHBIX
pacuiericHUs KJICTOK,
HEepOKCHIa MHUKpOIpenapar
BOJIOpPOJIA B BI
PaCTUTENBHBIX U OaKTepHaTbHBIX
YKUBOTHBIX KJIETOK.
KJICTKaX)
benku-akTuBaTops
26  u Genku- 1
HHTHOUTOPBI
97 ABTOTpO(DHBIN THI 1
oOMeHa BENIeCTB
28  ®otocuHTE3 1
O6opynoBanue:
CBETOBOM
XeMOCHHTE3.
JlaboparopHas MHURPOCKOTL,
obopynoBaHue
pabota
TSt
29  «CpaBHeHue 1 0.5
MPUTOTOBIICHHS
IPOIIECCOB
MOCTOSTHHBIX H
dboTocuHTE3a U
BPEMCHHBIX
XEMOCHHTE3a)
MHUKPOITPETapaTo
B.
AHa’poOHbBIE O6opynoBanue:
Opra"nu3msl. Buasl CBETOBOM
OposKeHMUsI. MHUKPOCKOII,
30  JlabGoparopHas 1 o0opyaoBaHue
paborta TUTST
«CpaBHeHHE MIPUTOTOBJICHUS

IPOIIECCOB

IIOCTOSIHHBIX U




31

OpokeHus u
JIBIXQHUSDY

AspoOHBIE
OpraHU3MBbIL. DTarbl
SHEPreTUIEeCKOro
oOMeHa

BPEMEHHBIX
MUKpPOIIpENaparo
B.

32

OHeprus
MeMOpaHHOTO
rpaJueHTa
poToHOB. CHUHTE3
ATO®: pabora
npotoHHou ATO-
CUHTA3BI

33

Peaknun
MaTPUYHOTO
CUHTE3a

Tabmuusl u
CXEMBI:
«buocunres
Oenkay,
«I'eHeTHYCCKHI
KOJ», «BupychD»,
«bakrepuodarm»

34

Tpanckpunums —
MaTpUYHBIA CUHTE3
PHK

35

36

Tpancnsuus u e€
STaITbI
Konnposanue
aMHHOKHCIIOT.
Ponw pubocom B
OnocuHTe3e OeKa

37

38

Opraauzanus
reHoma y
MPOKapHOT U
3YKapuoT
MonexyinspHble
MEXaHU3MBI
JKCTIPECCUU TEHOB

y 9yKapHoT

39

Bupycer —
BHEKJIETOUHBIE
(bOopMBI )KU3HU U
oOnUraTHble
Tapa3uThL.
[TpakTnueckas
paborta «Co3xanne

0.5




MOJIETIN BUPYyCa»

Bupycusie
3a00JeBaHUs

40 YyeJIOBEKa,
JKUBOTHBIX,
pacTeHuit
Hanorexnonoruu B

41  Ouosoruu
MEAUIINHE

TaOyuip! 1
CXEMBI:
«OKu3HEeHHBIH
. LUKJI KIIETKW,
JKW3HEHHBIN UK

42 «MHuTo3y,

KIIETKU
«CtpoeHue
XPOMOCOMY,
«Pemnmkanusa
JITHK.

43 MartpuuHslii

cunre3 JHK

O6opynoBanue:
XPpOMOCOMBI. by .

CBETOBOM
JlaGopaTopHas

MUKPOCKOIIL,
pabota «3yuenue

44 0.5 MHUKpOIpenapar
XpPOMOCOM Ha

bl: «MHTO3 B
TOTOBBIX
KJIETKaxX
MHUKpOIIpenaparax»
KOpEIIIKa JIYKay.
€JICHUE KJIETKH —

45 A
MHUTO3
Turbl KIETOK.

Kapuokunes u

[IUTOKHHE3. O6opynoBanue:
JlaGopatopHas CBETOBOI
paboTta MHUKPOCKOIL,

46 = «HabOmonenue 0.5 MHUKpOIpenapar
MHUTO3a B KJIETKaX bl: «MUTO3 B
KOHYHKA KOpeITKa KJIETKaX
JyKa (Ha TOTOBBIX KOpelIKa JyKay.
MUKpOTIpenaparax)

»
Perynsauus

47  >KM3HEHHOTO ITMKJIa
KJIETOK
KonTponbshas

48 P

paborta




Opranusm Kax
eINHOe
uenoe. Tkanu

Tabauusl u

49  pacTeHwMil. 0.5 cxemsbl:"Tkanu
JlabopaTopHas pacteHuii"
pabora «3yueHue
TKaHEW pacTeHUIN»

TkaHU )KMBOTHBIX U

yesoBeka. Tumbl

JKUBOTHBIX TKAHEM:

AMUTENNAIIbHAS,

COCIMHUTEIIbHAS, Tabmuier u

50 MBIIICYHAS, cxeMmbl" Tkanu
HEpBHasl. JKUBOTHBIX"
JlaGopaTopHas
pabota «3yuenue
TKaHeu
YKUBOTHBIX).

Opraunbl. Cuctemsl
OpTaHOB.
JlabGopaTopHas Tabmumsr "

51  pabora «M3y4yeHue 0.5 CTPOCHHE
OpraHoB nBerka"
I[BETKOBOTO
pacTeHus»

Tabmauiet
"OnopHo-
Onopa Tena
52 JIBUTATEIbHAs
OpraHU3MOB
cucremMa
yenoBeka'
JIBukeHue

53
OpraHU3MOB
[Tutanue

54
OpraHU3MOB
ITutanue

Tabnuue u
MTO3BOHOYHBIX
CXEMBI
55  KMBOTHBIX. "
[InmeBapurens
[InmeBapurtenbHas "
Has cUCTeMa
CHUCTEMa YeJIoBeKa
Jlpixanue

56
OpraHU3MOB
JIpIxanue Tabnume! u

57 MMO3BOHOYHBIX CXEMBI
JKUBOTHBIX U " JlpIxaTenbHas
YyeJIoBeKa cucrema'




KposenocHas Tabmuier 1
cucTreMa CXEMBbI:"

58  TMO3BOHOYHBIX KposenocHas
JKMBOTHBIX U cucrema
YeJI0BeKa OpraHu3MoB"
Tpaucnopt

59 | BemecTBY
OpTraHU3MOB

60 3amura y
OpraHU3MOB

61 HNmmyHHas
CHCTEMa YeJIOBEKa
Paznpaxumocts u

62  perymauus y
OpraHU3MOB
I'ymopanbHas
peryisuus u

63  SHIOKpUHHAA
CHCTEMa KUBOTHBIX
1 4eJoBeKa

64 TTonoroe
pPa3MHOXKEHUE

Tabmuusl u
CXeMbI:"
Brinenenue y

65 Breigenurensuas

OpraHU3MOB
cucrema
OpraHu3MoB"
Tabnuue u
CXEMBI:
«BereratuBHOE
pa3MHOXKEHUE,
«Tunsl
Oecroioro
Pa3MHOKEHUSD,
«Pa3MHOXKEHIIE

Dopmsl
XJIAMHJIOMOHA,TBI

66  pa3sMHOXCHHS

OpraHnu3MOB 7

«Pa3MHOKeHHE
SBIJICHEIY,
«Pa3MHOkeHHE
TUAPBI,
«Metio3y,
«XPOMOCOMBI»,
«["ameTorenesy,

«CtpoeHue




SIMUEKIETKH U
CIepMaTo30M1ay,
«OCHOBHBIE
CTaJuu
OHTOTEHE3a»,
«IIpsimoe u
HEnpsMoe
pa3BUTHEY,
«Pa3Butne
MAarCKoOro XyKa»,
«/IBoitHOE
OIUIOZIOTBOPEHUE
y LIBETKOBBIX
pactenuit”

67

Meiios

Tabmuusl u
cxeMbl" Meiio3"

68

I"ameTorenes.
OO6pa3zoBanue u

Pa3BUTHUC ITOJIOBBIX

KJIETOK.
JlaboparopHas

pabota «3yuenue
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»

0.5

69

70

NunuBunyansHoe
pa3BuTHe
OPraHU3MOB —
OHTOT'CHE3
3akiagKka OpraHoB
U TKaHeu u3
3apOJBIIIEBBIX
JINCTKOB

71

72

Pocrt u pasButue
JKUBOTHBIX.
JlaboparopHas
paborta
«Bp1sBieHUE
MIPU3HAKOB
CXOZCTBa
3apobIIIeh
MO3BOHOYHBIX
YKUBOTHBIX)
PazmHoxenue u
pa3BuTHE

0.5

0.5

O6opynoBanue:
CBETOBOM
MHKPOCKOII,
MHKpOIpenapar
BI STUTIEKJIETOK 1
CIIEpMATO30M 0B,
Mojienb «l{ukm
pa3BUTHUSA
JSATYLIKH.




pacTeHuM.
JlaGopatopHas
pabora «CtpoeHue
OpraHoB
pa3MHOXEHUs
BBICIIUX PACTCHUI»

Tabmuus u
cxeMbl: «llepBblii
Y BTOPOU 3aKOHBI
MeHnpaens»,
«Tperuii 3aKkoH
MeHnpaens»,
«AHAIU3UPYIOIIIE
€ CKpEeLIMBaHue»,
«HenonHoe
JIOMUHUPOBaHUE
», «CLenieHHoe

Hcropus HAaCJICJOBAHUEC
73 CTAHOBJICHUS U MPU3HAKOB Yy
pPa3BUTHUSA TEHETUKH TPO30(hUITBD»,
KakK HayKu «I"'enernka
oJIay,
«Kapuotun
YEJIOBEKay,
«Kapuotun
JPpO30(UITB»,
«Kapuorun
MITULIBDY,
«MHOKECTBEHHBI
H aJIeTn3My),
«B3aumoperncTeu
€ TEHOBY.
OCHOBHBbIE TOHATHS
Y CUMBOJIBI
TE€HETUKH.
JlaboparopHas
74 | pabota
«/Ipo3oduna xak
00BEKT
TE€HETUYECKUX
HCCIIEIOBAHUID)
3aKOHOMEPHOCTH
75 HaCJICTI0BAHUS
MIPU3HAKOB.

MonorubpuaHoe




CKpeIIBaHHE.
[IpakTrueckas
pabora "U3ydyenue
pe3yabTaToB
MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y
JIpo30¢uiIs"

76

7

[uTonormyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpELIUBAHUS
AHanuzupyroiiee
CKpeEIIUBaHUE.
Henonnoe
JIOMAHUPOBaHUE

78

Jurudpumnoe
CKpEIlMBaHUE.
IIpakTrueckas
pabora «M3yuyenue
pe3yabTaToOB
JUTHOPUIHOTO
CKpEIIUBAaHUS Y
JIPO30(UITBDY

0.5

79

80

Lluronoruyeckue
OCHOBBI
JUTUOPUIHOTO
CKpEIBaHHS
CuennenHoe
HacJIe/IOBaHHE
NIPU3HAKOB

81

XpoMocoMHast
TEOpUs
HAaCJIEJACTBEHHOCTH

82
83

84

I'eneTuka mona
T'enoTnm kak
IIEJIOCTHAs CHCTEMa
I'emeTnueckuit
KOHTPOJIb Pa3BUTHUS
pacTeHul,
JKUBOTHBIX U
YyeJoBeKa

85

3MeHyuBoOCTD
MpU3HAKOB. Buibl
U3MEHYNBOCTH

Tabnume! u
cxeMbl: «Bunsl
H3MEHYHUBOCTH,
«Moauduxarmo




HHast
W3MEHYHBOCTDY,
«KombuHaTuBHA
P
W3MEHYHBOCTDY,
«Metio3y,
«On010TBOPEH
He,
«['eHeTHUeCKHE
3a00JIeBaHUs
YeIIOBEKAY,
«Bunabl
MyTaLumn».

86

MoaudukarmonHa
s U3MEHYUBOCTH

87

Bapuanuonnsiii
psnu
BapHalOHHAas
KpHUBasl.
JlaboparopHas
paborta
«HccnenoBanue
3aKOHOMEPHOCTEN
MO (PUKALIMOHHON
U3MEHYHBOCTH.
ITocTpoenue
BapHalliOHHOTO
psanau
BAapUALlMOHHOMN
KpHUBOW»

0.5

88

89

90

I'eHoTHIIMUECKAS
WU3MEHUYUBOCTb.
Komb6unatuBHas
W3MEHUYUBOCTD
MyrannonHas
M3MEHYUBOCTb.
[TpakTnueckas
pabota «MyTtauuun
y apo3oduisl (Ha
TOTOBBIX
MHUKpOIpenapaTax)
»
3aKOHOMEPHOCTH
MYTalMOHHOTO
nporecca.

0.5




DOUreHeTuKa u

SIIUTeHOMHKA
I'eneTnka
yeJIOBEKa.
IIpakTrueckas
91 @ paGorta 0.5
«CocTaBiIeHHE U
aHan3
POAOCIIOBHOM
Tabmuue! u
MeTtonnl
. CXEMBI:
MEIUIMHCKON
«Kapuorun
reHeTHUKU.3HauyeHue
. YeJIOBEKa,
MEIUIMHCKON
«Metonsl
T€HETUKHU B
92 U3Yy4CHUS
MPEAOTBPAIICHUN U
T€HETUKHU
JIEUEHN U
YyeJIOBEKAY,
T€HETHYECKUX
N «I"enernueckue
3a0oJieBaHuit
3a00JIeBaH U
yeJoBeKa
YeJIOBEKA
Kontponbnas
93
pabora
Tabmuusl u
cxembl: «L{eHTpsI
MIPOUCX OXKICHHS
¥ MHOT000pazus
OCHOBHBIE ITOHSITUI
KYJIbTYPHBIX
CEJIEKIIUH. .
ACTECHHUI
JlaboparopHas p ’
«3aKoH
pabora «M3yuyenue
TOMOJIOTHYECKUX
94 | coproB 0.5
PAI0B B
KYJIBTYPHBIX .
. HacJeICTBEHHON
pacTeHui u nopoa
W3MEHYHBOCTH,
JIOMAIITHUX
«MeTtoasl
JKUBOTHBIX )
CENEKIINNY,
«Otnanénuas
TUOPUIH3AITHS»,
«Myrarenes».
MeTtoip1
CEIEKITMOHHOM
paboTHI.
95  JlaboparopHas 0.5

pabora «M3yuyenue
METO/IOB CENIEKIINU
pacTeHuin»




96

JlocTrKeHus
CEJICKLIUH PaCTCHUMN
Y KUBOTHBIX.
IIpakTrueckas
paborta «IIpuBuBKa
pacTeHui»

97

98

99

CoxpaHenue,

H3y4YeHUE 1
HCIOJIL30BaHHE 1
TCHETUUCCKHUX
pecypcoB
buorexnonorus
KaK HayKa u
OTpacib
MIPOM3BO/ICTBA.
[IpakTuueckas
pabota «3yuenue
00BEKTOB
OHMOTEXHOJIOTUI
OCHOBHBIC
HarpaBJICHUS
CHUHTETHYCCKOH
OHOJIOrUH

0.5

100

XpomMocoMHas U
TE€HHAasl UHKEHEpUs

101

102

Menununckue
OHMOTEXHOJIOTHH
PesepBHBIi ypOK.
IToBTOpEHME,
o0oO1enue, 1
CHCTEMaTHU3alus

3HAHUM

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102 0

13

11 KJIACC

Ne
n/
n

KoaunuecTBo uacoB

Tema ypoka Bcer KoHTpoabH
0 bIe padoThI

OBOJIOIMOHHAS
teopus Y. JlapsunHa

IIpakTHYeck
ue padoTsl

Hdara
H3Y4YeH
usl

JJIeKTPOHHBIE
uupposeie
o0pa3oBaTe/ibH
ble pecypchl



JIBUOKyIIHE CUJTIBI
3BOJIFOLMU BUI0B 1
o Y. Jlapsuny

Boprba 3a
CYLIECTBOBAHHUE,
€CTECTBEHHBIN U 1
HUCKYCCTBEHHBII

otbop

dopmupoBaHUe
CHUHTETHUECKOH 1
TEOPHUH IBOJIIOLIUHI
OTalbl

SBOJIIOIIUOHHOTO
nporiecca: 1
MHUKPOIBOJIIOLHUS U
MaKpO3BOJTIOIIHS

[Monmynsauus —
3JeMEeHTapHast
eANHUIA
SBOJIIOLIUU
3akoH
TE€HETUYECKOTO
paBHOBecus J[x.
Xapnau, B.
Baitn6epra.
JlaGopatopHas 1
paborta

«Brp1siBeHUE
W3MEHYUBOCTH Y

oco0eit 0JTHOTO

BHIa»

0.5

OnemMeHTapHbIE
(bakTopsl 1
HBOJIIOLNH

Dddekt

OCHOBATEJI.

Dddext 1
OYTBIJIOUYHOTO

TOPJIBIIIKA

10

11

Murpanuu.

Hzonsamuu

TTOMYJISILIVIN: 1
reorpaguyeckas,
Ouooruyeckas
EcrecTBennsIit 1




12

13

oToop —
HAINPABJIS IO
(hakTop IBONIOIHH
[TosoBoit oTOOP
[TpucnocobaenHoc
Th OPTaHU3MOB KaK
pe3yibTar
MUKPOIBOIIOIHIH.
JlaGopaTopHas
pabora «M3yuenue
apomMop(h030B 1
WJIMOAaNTAUN Y
pacTeHuil u
KHBOTHBIX)

0.5

14

15

16

17

ITpumepsr
IPUCIIOCOOTIEHUH Y
OpPraHU3MOB:
MOpP(OJIOTHYECKHE,
¢busnonornuecKue,
OHMOXMMHUYECKUE,
MTOBEJICHUECKHE.
JlaGopaTopHas
paborta
«IIpucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEJIbHAS
11e7ecoo0pa3HoOCTh
»

Bupn, ero kpurepun
U CTPYKTYpa.
JlaGopaTopHas
pabota
«CpaBHEHME BUIOB
o
MOP(OJIOTHUECKOM
Y KpUTEPHUIO»
CrpykTypa BHza
Bunoo6paszoBanue
KaK pe3yibTaT
MHUKPOABOJIOLIH

0.5

0.5

18

19

CBs3b
MHUKPO3BOJIIOLUU U
SITUAEMUOJIOTHH
Makpo3BosronHs.
ITameonTomorungeck




20

1€ METOJIBI
U3YyYCHUS
9BOJIOLIUU
Bbuoreorpapuuecku
€ METO/IbI
U3y4CHUS
IBOJTIOLINU

21

22

23

DOMOPHOJIOTHYECKU
€ U CPaBHUTEIILHO-
MOp(OJIOTHUECKUE
METOIbl H3yUYCHUS
HBOJIIOIIH
MonekynsapHo-
TCHETHYECKUE,
OMOXUMUYECKUE U
MaTeMaTHYECKUE
METO/IbI H3yUYCHUS
HBOJIIOIIH

Oo6mme
3aKOHOMEPHOCTH
HBOJIIOIIH

24

AnantuBHas
paauanusi.
HepaBHOoMepHOCTH
TEMIIOB 3BOJIIOLIMHU

25

26

Hayunsrie
TUIOTE3bI
MIPOUCXOXKACHUS
KU3HU Ha 3emiie
Jlonay4Hsble
IIPEJICTaBICHUS O
3apOKACHUHU
KU3HU

27

28

OCHOBHBIE 3TaIbI
HEOPraHUYEeCKOM
SBOJIIOIHUU
I'umroTe3sl
3apOXKICHUS
JKU3HHA

29

Ucropus 3eminu u
METOBI €€
U3yUYEHHUSL.
JlaGoparopHas
pabota «3yuyenue
Y OITMCaHHe

0.5




30

HCKOITaEMbBIX
OCTaTKOB JIPEBHUX
OpPraHu3MOBY
HauanpHbIe Tamnbl
OpraHu4eCcKou
IBOJIOIUHU

31

OBOJIIOLUA
JYKapHOT

32

33

OcHOBHBIE 3Tanbl
9BOJIIOLIUA
pPacTUTEIBHOTO
MHpA.
[IpakTnueckas

pabota «M3ydyenue

0COOEHHOCTEH
CTPOCHHS
pacTeHHIA pa3HbIX
OT/IEJIOBY
OCHOBHBIE 3TaIbI
SBOJIIOIUN
KUBOTHOTO MUPA

0.5

34

35

OBOIIOLUS
KUBOTHBIX.
[Ipaktuueckas

pabota «M3yuenue

ocoOeHHOCTEH
CTpOEHUS
IMO3BOHOYHEIX
JKHBOTHBIX)
PaszBuTne xu3Hu
Ha 3eMJIe 110 3paM
U NIepuoiam

0.5

36

37

MaccoBsie
BBIMUpAHUSA —
JKOJIOTHYCCKHE
KPU3UCHI
MPOILIOTO
CoBpemMeHHbIN
OKOJIOTHUYECKUN
KpU3HC, €T0
0COOEHHOCTHU

38

CoBpeMeHHas
cucreMa
OpPraHHYECKOTO
MIPOIIIIIOTO




39

40

OcHoBHbIE
CHUCTEMAaTUYECKUE
TPYIIIBI
OpPraHHU3MOB
AHTpOI0JIOTUs —
HayKa O 4eJlOBeKe

41

42

PaszButne
MpEJICTaBICHUN O
MIPOUCX 0K ACHUN
yeJaoBeKa

MecTo 4yeaoBeKa B
cucTemMe
OpPraHUYECKOTO
MHpa.
JlaGopaTopHas
pabota «3yuyenue 1 0.5
0COOEHHOCTEH

CTPOCHHSI CKelleTa

YyeJI0BeKa,

CBSI3aHHBIX C

MPSIMOX OKICHUEM»

43

JIBroKyIme CUiibl
aHTPOINOTeHE3a

44

45

CooTHoI1IEeHNE
OMOJIOTHYECKUX U
COILIMAJIbHBIX 1
(akTopoB B
aHTPOTIOTCHE3e
OCHOBHBIE CTaIUNA
aHTpOTIOTeHEe3a

46

IlanmeoreneTuka u
HaJEOr€HOMHUKA

47

48

49

OBOIIOIHS
COBPEMEHHOI0 1
YyeJIoBeKa

YenmoBeueckue

pachl.

[IpakTnueckas

pabota «M3yuenue 1 0.5
DKOJIOTHYCCKUX
ajarnranui

YeJIOBEKAY
MexaucurianHap

HBIE METOJIBI 1
AQHTPOIIOJIOTUH




50

o1

3apoxaeHue u
pa3BHUTHE YKOJIOTUU
MeToabI AKOJIOTHH.
JlaGopaTopnas
pabora «M3yuenue
METOI0B
DKOJIOTHYECKUX
HUCCIIEIOBAHUI)

0.5

52

53

3HaueHHUE
9KOJIOTHYCCKHUX
3HAHUN IS
YyeJIoBeKa
OKOJIOTUYECKHE
(hakTOophI

54

AoluoTnueckue
(dakTopsl. CBeT Kak
9KOJIOTHYECKUI
dakrop.
JlaGopaTopnas
pabora
«BrIsBneHmE
MIPUCIIOCOOICHUH
OpraHU3MOB K
BIIMSIHHUIO CBETA»

0.5

55

56

AoOuoTnueckue
(bakTophl.
Temneparypa kax
9KOJIOTHYCCKHIA
(dakTop.
Jlaboparopnast
pabota
«BrIsiBIeHuE
pUcrocoOIeHu i
OpraHU3MOB K
BIIUSIHUIO
TEeMIIePaTypbI»
AoluoTnueckue
(bakTopsbI.
BnaxHocTh Kak
JKOJIOTUYECKHI
¢axrop. 1
JlaGopatopHnas

paborta
«AHaTOMHUYECKHE
0COOCHHOCTH

0.5

0.5




57

pacTeHui u3
pa3HBIX MECT
oOUTaHUS
Cpenbl oOuTaHus
OpPraHHU3MOB

58

buonornueckue
PUTMBI

59

60

61

62

Kuznennnie
hopmbI
OpPraHHU3MOB
buotuueckue
(baxTopsl
3HayeHue
OMOTHYECKUX
B3aUMOJEUCTBUI
TUIS
CYLIECTBOBAHHUS
OpPraHHU3MOB B
cpene oOuTaHus
OKOJIOTHYECKHUE
XapaKTePUCTHKU
MOMYJISIITUH

63

64

65

OcCHOBHEBIE
IMOKAa3aTeNIn
TIOMYJISILINH:
YHUCICHHOCTD,
IUIOTHOCTD,
BO3pacTHas U

MOJIOBAas CTPYKTypa

OcHOBHBIE
MMOKAa3aTen
TIOMYJISIIINH:
POXKIaeMOCTb,
MPUPOCT, TEMI

pocTta, CMCPTHOCTD,

MUTpAIIN
DKonoruyueckas
CTPYKTypa
MOMYJISIITII

66

67

JmHamuka
MIONYJISALIMY U €€
perynanus
Kpussie pocra
YHCIIEHHOCTH
MOMYJISILIUH.




68

69

70

Kpussie
BBEDKHBAHUS
DKoJioruueckas
HUIIIA BU/JIA.
JlaGopaTopHnas
paborta
«[Ipucnocobnenus
CEMSIH pacTeHUN K
pacceneHuIo»
Bup xak cucrema
MOIYJSA AN
3aKOHOMEPHOCTH
MOBE/ICHUS U
MUTpaluit
KUBOTHBIX

0.5

71

72

73

Coo01ecTBo
OpPraHU3MOB —
OHoIEeHO3
DKocucrema Kak
OTKpBITasl CHCTEMA
Kpyrosopor
BEIIIECTB U ITIOTOK
SHEPrUu B
9KOCHCTEME

74

75

76

OCHOBHBIE
MMOKAa3aTen
SKOCHUCTEMEI
ODKOJIOTHYECKHUE
T PAMH/TBI
N3menenuns
coo01ecTB —
CYKIIECCUH

77

IIpupoausie
9KOCUCTEMBI.
DKOCHCTEMBI 03€p
U PEK.
DKOCUCTEMBI
MOpEN U OKEaHOB

78

79

IIpuponHsie
9KOCHUCTEMBI.
DKOoCHCTEMBI
TYHP, JIECOB,
CTeneH, MyCThIHb
AHTpPONIOT€HHBIE
9KOCHCTEMBI




80

YpO0o3KOCHCTEMBI.
[IpakTnueckas

pabora «3y4yeHne 1
U OITMCaHUE
ypOOIKOCHUCTEMBI»

0.5

81

82

3aKOHOMEPHOCTH
dhopmMupoBaHHS
OCHOBHBIX
B3alMOJEHCTBUI
OpraHU3MOB B
JKOCHUCTEMAX
MexaHu3mbl
BO3JEHCTBUSA
3arpsi3HCHU I
Pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHO
M,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHUCTEMHOM
YPOBHSIX

83

buochepa —
oOmerIaneTapHas 1
00010uKa 3eman

84

85

VYuenue B. U.
Bepnanackoro o 1
ouocdepe
3aKOHOMEPHOCTH
CYILIECTBOBAHUS 1
ouochepsl

86

87

Kpyrosopotsl
BEIIIECTB U
OHMOT€OXUMHUYECKH
€ IUKJIBI
30HAJIBHOCTD
onocdepsl.
OcHOBHBIE OMOMEI

CyIIH

88

Y cTONYUBOCTh
o6uocdepsl

89

90

OKOJIOTUYECKHE

KPHU3HCHI U UX 1
TIPUYHHBI

Bo3zgeiicTBue

yeJIoBeKa Ha




ouochepy

91

AHTpOIIOreHHOE
BO3JICHCTBHUE HA
pacTUTENbHBIN U
YKUBOTHBII MU

92

Oxpana npuposi

93

94

95

OcHOBHbIE
TIPUHLIMIIBI
YCTOHYUBOTO
pa3BUTHUS
YeJIOBEUECTBA U
MIPUPOJIbI
PanmonansHoe
MIPUPOIONOIB30BaH
Ue U COXpaHeHHe
OHOJIOTUYECKOT0
pazHoOOpa3us
3emin
O6o06uieHue mo
TeMe
«MHUKpPO3BOIIOLNS
U e€ pe3yNbTaThl»

96

97

O000111eHIE IO
TEME
«Makpo3BOTIOLIHS
U e€ pe3yJbTaTh»
O0600mmenue no
TEME
«IIpoucxoxaenne
Y pa3BUTHE KU3HU
Ha 3emie»

98

99

O6o06meHue 1Mo
TEME
«IIpoucxoxaenue
YyeJIoBeKa —
AQHTPOIIOTCHE3)»
O06001enue no
TeMe «DKOJIOTHS —
HayKa o
B3aMMOOTHOIIICHUS
X OPraHU3MOB)

100

101

O60061eHue 1o
Teme «Opranu3Mbl
U cpena OOUTaHUsD)
O06001eHue 1o




TeMe «IKOIOorus
BUJIOB U
TIOITYJISLIA
O060061eHue 1o
teme «buocdepa —

102 1
riaodannHas
9KOCHCTEMAY
OBIIEE
KOJMYECTBO
YACOB IO 102 0 7.5
[TPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

BbuoJgorus :A. B. Tepemos.P.A. Ilerpocosa 2016r. 10k, 11 ki
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1 bBaryeB A.C., I'yaenkoBa M.A., EneneBckuii A.I'. buosiorusi. bosbioi
CIIPABOYHMK JJI HIKOJbHUKOB U MOCTYNAKIUX B BY3bl. — M.: /Ipoda,
2016

T.A., Kyumenko B.C. buosiorus B Tadimnax 6-11 kiacesl. CipaBo4yHoe
nocodue. — M.: /Ipoda, 2019

Anacracosa JLII. O0mas 0uostorus. [ugakruueckne marepuajbl. — M.:
Benrana-I'pad, 2018.- 240c.

3 UBanoBa T. B. CoopHuK 3a1aHuii 10 001eii Onoorum: nocodue ajsi

yuyamuxcsi 001eo0pa3oBaTe/ibHbIX yUpe:KIeHu il

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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