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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma mo ywyeOGHOMY mpeameTy "buonorus" (manee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX TOJIOKEHUH (eiepanbHO padoueii mporpaMMbl BOCIIUTAHHUS.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTb». CornacHo mnojoxkenusmM @OI'OC COO npoduiabHbIe
yueOHbIe MPEeIMEThI, U3ydyaeMble Ha YriayOJ&HHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodeCCHOHANBHBIM U BRICIIUM 0Opa3oBaHHeM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IPHOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BHUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEepeca K KOHKPETHOM OO0JacTH HAy4yHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, ICUXOJIOTUEN, CIOPTOM WUJIM BOCHHBIM JEJIOM.

[Tporpamma no ydeOHOMYy npenmery "buosnorusa" na€r mpeacTraBieHHE O
HeNMd W 3ajJad4ax W3ydeHus ydeOHoro mpeamera «buomorus» Ha yriyOnéHHOM
YPOBHE, OlpeeseT o0s3aTeabHoe (MHBapUaHTHOE) TPEAMETHOE COJIEpKaHUE, €r0o
CTPYKTypUpOBaHHE TIO0 pa3ieiaM M TeMmaM, paclpeleleHne Mo Kiaccam,
PEKOMEHIyeT IOCIeIOBAaTeIbHOCTh M3y4YEHHUs y4eOHOro Marepuana C Yy4ETOM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH YYEOHOTO TpoIiecca,
BO3pPAcCTHBIX OcoOeHHocTel oOywatromuxcsi. B mporpamme 1o Ouonoruu
peanu30BaH MPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTMH Ha YypOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HANpaBIECHHOCTh Ha  MOCJENYyIOIIee pa3BUTHE OHOJOTUYECKUX  3HAHUM,
OpHEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIICHUS K OKpYyKaromeld mnpupomHoit cpeae. B
nporpaMme MO OHOJIOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO mpeaMeTa
«buonorusi»y B peammsaruu  TpeboBanuii PI'OC COO K TIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
¢bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
oOy4Jarommxcss MO OCBOCHHIO COJEpKaHUS OHOJOTUYECKOro 0Opa3oBaHMs Ha
YPOBHE CpEJIHEro 0011ero oopa3oBaHus.

VYuebnniii npenmer «buonorusy Ha ypoBHE CpeaHEro oOIiero oopa3oBaHUs
3aBepiiaeT OuoJorMYeckoe oOpa3oBaHME B IIKOJIE W OPUCHTUPOBAH Ha
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paciidpeHue U yriayOieHue 3HaHMi OOydYaroIIMXCsi O >KMBOM MpUPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOW OWOJIOTHH, YMOPUOJOTUU U OHUOJIOTHUU Pa3BUTHS,
TEHETUKH, CEIEKIIUN, OMOTEXHOJIOT UM, 3BOJIFOLMOHHOTO YUEHUSI U HKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaIOLIMXCS K IMOCJIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHU3alMsSIX  CPEIHETrO
npodeccronanbHoro odpazosanusi. OCHOBY €ro COAEpX aHUs COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUU  OO0Yy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3TW 3HaHUS TOMYy4aroT pa3BuThe. Tak,
pacHIMpeHbl W YyriiyOslieHbl OMOJOTMYecKHWe 3HAHUA O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHMS MPUKIIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OUMOJIOrMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMU 3HAHUSAMHM, MOJYUYEHHBIMU OOYYaAIOIIUMHUCS TPH U3YYEHHUH
(Gu3KKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YyYEHHUIO OHOJIOTHUU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allu, IBOJIIOIIMK OPraHUYECKOI0 MHpa Ha 3eMJle,
COXpaHEeHus1 OHMOJIOTMYECKOro pas3HooOpa3usi 1uiaHeTsl. Tak, B 10 kiacce
U3YYaloTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWMOJOTHH, IMOPHOJOTHH U
OMOJIOTUH Pa3BUTHSI, TEHETUKU U CEJEKLHUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHUA OOYydYaroIIUXcsi MO OOTaHUKE, 300JI0THH,
aHaToMuu, (Qusnonoruu uenoBeka. B 11 kmacce HU3ydaroTCs 3BOJIIOIMOHHOE
y4eHHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Ouocdepe.

VYueOnpiii mnpeamer «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00yJaroMMHCs OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, HJIEH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TIOMYJISIIH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKEHHUSAX, COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH, MPUKIAIHBIX aCMIEKTaX OMOJOrHYeCKUX 3HaHUM. J[yis
pa3BUTUS U TOJACpNKAHUS HHTepeca OO0ydaroumxcss K OWOJIOTMH Hapsay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKAHUU MPOTPAMMBI
o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WM MHOM oOjacTh OHMOJOTHH, BKJIAJ0OM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pEUICHHE BaKHEHUIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIIEM.
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Lenb uzydenus: yueOHoro npenmera «buonorus» Ha yriryO’1EHHOM YpOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKMBBIX CHCTEM pa3HOTO paHra MW NpUOOpeTeHHe YMEHUil
UCIIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU MHTEpeca K ONpeAeaEéHHONW 00JacTH
npodeccoHanbHON NEeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOr0 3aBeJIeHUs AJIsl IPOAOIKEHNS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmkeHue 1end u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIIeUMBAETCS PELICHUEM CIIETYIOIINX 3a0au:

OCBOEHHE O00YYAIOIIMMHUCSA CUCTEMbI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSIX, KOHLEMUUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPa; O
CTPOEHUH, MHOTrooOpa3uu MU OCOOECHHOCTSX OMOJOTMYECKHUX CHUCTeM (KIJIETKa,
OpraHu3M, MONyJslus, BUA, OMOTreoleHos3, ouocdepa); 0 BbIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHME OOy4YalIMXCd C METOJAaMH TMO3HAHUS >KUBOW MPUPOJIBI:
UCCJIEIOBATEIbCKUMH  METOJaMH  OHOJOTMYECKHX HayK (MOJEKYJISIpHOH U
KJIETOYHON OWOJOruM, HMOpPUOJIOTMM W OHOJOTMU Pa3BUTHS, TE€HETUKH W
CeJeKUUU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJe€OHTOJIOTHUH,
9KOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEJIEHUS  OMOJIOTHYECKUX
UCCleloBaHUd B Jabopatropu W B mpupoje (HaOmoleHue, H3MEpEeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJICHHE OOYYAIOUIMMHUCS yYMEHHMSMHU: CaMOCTOATEIbHO  HaXOIWTh,
aHAJIM3UPOBAaTh M HCIOJb30BaTh OHUOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHENH M CUMBOJIMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npoOiieMaM 4eJI0BEYECTBA; OLEHHUBATH IOCJIEACTBHS CBOEU JESATENBHOCTH IO
OTHONICHUIO K OKPYKAIOIIEH TPUPOAHONU cpenie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKPYXAIOMIUX JIFOJACH; OOOCHOBBIBATH ¥ COONIOAATH  MEPBI
npoUIaKTUKH MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBUiia TOBEICHUS B MPUPOAE U
obecrnieueHus: OE30MACHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BBIUYAMHBIX
CUTyallUsiX ~MPUPOJAHOTO UM TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy O0yYaIOIUXCS WHTEIUIEKTYabHBIX U TBOPUYECKHX CHOCOOHOCTEM
B TpollecCeé 3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITHSIMH M COBPEMEHHBIMHU
UCCIIEJOBAHUAMU B OHOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOJIOrMYECKOro UCCIIEI0BaHN, MIPOBEICHUS AKCIEPUMEHTATbHBIX
UCCIIEJOBAHUMN, PEIICHUS] OMOJIOTMYECKUX 3a/1a4, MOJETUPOBAHUS OUOJIOTMYECKUX
00BEKTOB U TIPOIIECCOB;
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BOCIIUTaHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJENbHBIM €€ 00BeKTaM U SIBJICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,
FeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYpbl TMOBEJIEHUS B MPUPOJIE;
WHTETpallii €CTeCTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpeTeHre  OO0y4yalolmMMUCS ~ KOMIETEHTHOCTH B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUN (COONIOJICHUE TPaBWII TOBEJACHUS B TPHUPOAE, OXPaHBI
BUJIOB, dKOCHCTEM, OMOCGhephl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3/I0POBbS
OKpYXXaromux Jrojaed  (cobmrogeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH KU3HEAEATENbHOCTH B YPE3BBIYAWHBIX CUTYyAIHUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOMN KU3HU;

CO3/laHMe  YyCIOBHA  JUIsI  OCO3HAaHHOTO  BbIOOpa  OOydYaroIUMUCS
VHIUBUAYaTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
noclieymneMy MnpodecCuoOHaIbHOMY CaMOOIPECIICHUI0, B COOTBETCTBUU C
WHIVNBUAYATbHBIMU HHTEPECAMH U IMTOTPEOHOCTSIMH PETHOHA.

OO11iee 4nCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHOJOTMU Ha YyIiyOJeHHOM
YpOBHE cpeliHero ooiiero oopa3zoBanus, coctaiser 204 gaca: B 10 kiacce — 102
yaca (3 Jaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleo).

OT16op opraHu3alMoHHBIX (OPM, METOJIOB U CPEJACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBISIETCS C y4€TOM CHEHM(HUKU €ro COACpKaHWs M HANpaBIEHHOCTH Ha
NpOAODKEHNE OWOIOTMYECKOTO 00pa3oBaHUS B OpPraHHU3AIUSIX CpPETHETO
npo¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
ABIISIETCS TIPOBEJCHUE JTA0OPATOPHBIX M MpakTUYecKux pabor. Takxke ydactue
00y4aromuxcs B BHITIOJHEHUH TPOCKTHBIX U y4eOHO-MCCIEN0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEAENSAETCS YYUTENeM Ha OCHOBE HUMEIOIINXCS
MaTEPHATBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

CopaepkaHue TporpaMMbl, BBIIECJIIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonornu.  buonormdueckue HAyKM M HM3y4yaeMble UMM MPOOJIEMBI.
OyHAaMEHTaJIbHbIE, NPUKIAIHBIE K IIOWCKOBBIE HAy4yHbIE MCCIEIOBAaHUS B
OuoJIoruu.

3HaueHue OMOJOruU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kapTuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouoioruei. 3HaueHUe OUOJIOTUM B
NPAKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAMIMHE, CEJIbCKOM XO34MCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE PUPOIBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrtotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckuii, U. I1. Ilasnos, Y. 1. Meunukos, H.
N. Baunog, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, JI. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTUMH HaykaMuy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCT,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIH, OpraHU3MEHHBIN, MOMYISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBII
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opMa cCylniecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KMBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

N3yuenue xuBbIX cucteM. Metoasl Omonornueckord Hayku. HaOmiomenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIMsA, MeTaaHanu3. llonsaTre 0 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas runote3a. [lorstie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux naHHbIX. OIlEHKa JOCTOBEPHOCTH IOITYUYEHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXeHUsT pe3yJbTaTOB »JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu
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Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa >KMBOM Marepum», «YPOBHU OpPraHU3alHUH KHUBOM
npuposib», «CTpoeHue KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jgabopaTopHoe  OOOpyJOBaHHME  UIsi  MPOBEIEHUSA
HAOJII0ICHUI, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosb30BaHWE pPA3IUYHBIX METOAOB IpHU
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KiIeTku. Pabotel P. 'yka, A. Jleenryka. Knerounas teopust (T. ILIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJOXEHUS COBPEMEHHOW KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOT,
«Hcropus pazBUTHS METOAO0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

IIpakTnueckas pabGora «/3ydyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snexrpodopes, muddepeHmaTbHOE IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpPUTENs, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperyasiuui. MUHepalibHbIE BEIleCTBA KJIETKU, UX Ouoyoruyeckas
poib. Poiib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buonornueckue mnoauMmepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBOW Mojekysbl. [lepBuunas
CTpyKTypa Oeika, MeNnTUAHas CBi3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypbl. JleHarypammsa. CBoiictBa OenkoB. Kiaccudukamus  OCIKOB.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.
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VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMcTBA. Kiaccudukarus munuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hyxkneunossie kuciotel. JJHK u PHK. CrpoeHue HYKJIEHHOBBIX KHCIIOT.
Hyxneorunsl. Ilpunnun kommiementapHocTt. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnimpasib. Mectonaxoxxaenue u ouonornueckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. Jpyeue nykneozuompugpocpamer (HT®D). CexpenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Juarpammelr:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHre XUMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIEH.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MoJleKynbl BOIbD», «BemecrBa B coctaBe opranuzmoBy», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas pa6ora «O0Hapyx)eHUE OCITKOB C TOMOIIBIO KAaYECTBEHHBIX
peaKIuiny.

JlabopaTopnass  pabdora  «MccienoBaHre  HYKJIEUHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoThyeckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.
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CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue U (YHKIIMOHUPOBaHHE DYKapUOTUYECKON KJIETKH.
[lnazmatnueckass wmemOpana (masmanemma). CrTpykTypa IUTa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEHIECTB yYepe3 MIIa3MaTHYECKYyI0 MEMOpaHy: MacCUBHBIH
(muddy3us, obneruénHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIK TpaHcriopT). Ilomynmponurnaemocts meMOpanbl. PabGoTa HaTpuii-
KaJIMeBOr0 Hacoca. DHJOIMTO3: MUHOUUTO3, (parormuTos. Dk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHON CTEHKU paCTeHU, TpuOOB.

Huromnnasma. [{uto3ons. Lutockener. [IBuxkenue nuroriazMel. Opranousi
kiaeTkd. OmHoMeMOpaHHBIE OPTraHOWABl KJIETKH: DJHJOIUIa3MaTUYeCKash CeTh
(OIIC), anmmapar I'ombmku, TU30COMBI, UX CTpOCHHE W (YHKIMH. B3anMOCBs3bh
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyisipHbI)  SHIOIUIA3MATHYECKUN
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. TpaHcnopT
BEILECTB B KJIETKE. Bakyosnu pacTurenbHbIX KieTok. Knetounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBI  KJIETKH:  MHTOXOHJPUHW,  TUTACTHU/IBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenue u (yHKIIMM MUTOXOHIpUM u mnactull. llepBuunsle,
BTOPUYHBIE W CIOXKHBIE  IJIACTHABI  (POTOCHHTE3UPYIOIINX  JYKaApHOT.
XJIOpOMmIacThl, XPOMOIUIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHouOB KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl. AKkmuHosvie Mukpoguiamenmol. MBbIIEUHbIE — KIETKH.
AxmuHnosbie KoMnoneHmuvl HemvlueyHvlx Kiemok. MukporpyOouku. Kierounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopnoie benxu.

Anpo. Obonouka sapa, XpOMaTH, KapUOILIa3Ma, SAPBIILIKH, UX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
MpPanHcnopm.

Krnerounsie BrmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu
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[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHne MPpOKApUOTHYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnass pabora «/I3ydeHHE CTPOEHHS KIETOK Pa3JIMYHbIX
OpTraHU3MOB.

IIpakTnueckasi padora «l3ydeHne CBOMCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi padora «MccnenoBaHue IJ1a3MoOJIM3a U JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckass pa6ora  «/3ydyeHwe  JABWKEHUS  IUTOIIA3Mbl B
PaCTUTENbHBIX KIIETKaX.

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AcCUMUIATINS U JUCCUMMIISIIUS — JIB€ CTOPOHBI MeTaboin3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonm3zma. DepMeHThl, UX CTPOCHHE, CBOICTBA W MEXaHWU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTaJIM3aTopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OPraHUYECKHX BEIIECTB B KiIeTke. DorocuHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas pa3pl. Pomoodvixarnue, Cz-, Cs- u CAM-munuvt
@pomocunmesa. IlpoaykTuBHOCTh (hoTOCHMHTE3a. BrusHue pazmuvHbIX (HaKTOpPOB
Ha CKOpOoCTh (poTocuHTe3a. 3HaueHHe (POTOCHHTE3A.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIe OpraHu3Mbl. Buasl Opoxenus. [IpoaykTel OpoKeHUS U WX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3TaMn. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TITFOKO3BI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax onosorndeckoro okucieHus. [{uknuyeckue peakuuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaduenma npomoros. Cunmes
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AT®: paboma npomounnoi ATD-cumnmaszwvl. IlpeumyiecTBa a’spoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuub! u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass pabGora «l3ydyeHue  KATAIMTUYECKOH  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl UM KaTajaasbl)».

JlabopaTopnasi padora «l3yyenue ¢depMEHTATUBHOTO pacIICIJICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB (OTOCHMHTE3a W
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JTBIXAHUS».

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJ, ero cBoucrtBa. TpaHckpunuusa — wmaTpuuHbelii cuHTe3 PHK. IlpuHummnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus Ouocunre3a Oenka. KogupoBanue amuHokuciaor. Pons pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. XKakoo, K. Mano). MonekynsapHvie mexaHuzmovl IKCNPECcUU 2eHO8 )
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHenHbvlll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsie 3a0oneBanust yenoBeka, xkuUBOTHbIX, pactenuid. CIIN], COVID-
19, conmanbable U MEAUITTHCKUE MTPOOITIEMBI.

Buoungpopmamuxa: unmeepayusa u ananus donvuux maccugog («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.
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JdemMoHcTpanuu

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

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «['eHeTHYeCKU Kol», «Bupychi»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
nenenuto.  [IpecunteTndeckuidi  (MMOCTMUTOTHYECKHH),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu [JHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuTo3. Cragum MUTO3a W NPOUCXOIAIIME B HUX
npouecchl. Tunbel Muro3a. KapnokuHe3 U nUTOKMHE3. buosiornyeckoe 3HayeHue
MHUTO3A.

Perynauuss mutoTHueckoro nukia kietkd. [Iporpammupyemasi KieTouHas
ruodesnp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIMOHAJIbHAsI T€HOMHUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u euberu xiemox. «lLugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «Ku3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOpEILIKa JIYKa».

JlabopaTropHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIpEnapaTaxy.

JlaGopaTopuas padora «Habmonenue MuTo3a B KJIeTKax KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue n GpyHKIUHM OPraHU3MOB

buonornyeckoe pa3HooOpasue OpraHN3MOB. OOHOKIIETOYHBIE,
KOJIOHUAJIbHbBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOECHHA U JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrtepuu, apxeu, OJHOKIECTOYHBIC TPHOBI, OJHOKJIETOYHBIC
BOJIOPOCIIH, IpyTrHe NPOTUCTHI. KONIOHNaNbHbBIE OpraHU3MBI.
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B3auMocCBs3p 4acTei MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: o0Opa3oBaTelbHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIIUH ¥ pacloIoKeHUs TKaHEH B OpraHax pacTeHH.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHCTEMBI OPIaHOB KXUBOTHBIX U 4esioBeKa. O yHKIMK OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxXHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCAMHEHUST KOCTEM.

JIBokeHne  opraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OpPraHHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlieuHas cucrema. Pediiexc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranu3moB. llormomenue BOABI, YIJIEKUCIOTO Tas3a W
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue KUBOTHBIX. BHyTpHUMNOJIIOCTHOE U
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTtaHne mMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENIbHOTO TpakTa. [lumeBapurenvHbie kene3bl. llumieBapurTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. J{pixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTema d4elioBeka. MeXaHW3M BEHTWIIUWU JETKUX y MNTHL] H
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKUBOTHBIX M uyejoBeka. Cepaie,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Beigenenue y opranusmoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTeiabHble Bakyosid. OpraHbl BblaeneHus. PunbTpanus,
CeKpelusa U 00paTHOE BCACHIBAHME KaK MEXaHWU3Mbl Pa0OTHI OPTaHOB BBIICTICHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIACIMUTENIBHON cuctemMamu. Beigenenue y
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MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHue u (QyHKIIMOHMPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M WUCTHI MNPOCTEHIIMUX. 3aluTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX HpPOU3BOIHBIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
uMMYHHUTET. Teopus kioHanbHO-cenekTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerara). BocranurenbHble OTBETHI OpraHu3MOB. Poiib BpokAEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazppaxxumMocte ©  perynsiivsi |y OpraHusmoB. Pazmpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTb ©  peryiasiuust y
pacteHuil. PocToBble BENIECTBA U UX 3HAUEHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTJEibl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pednexTopHas ayra. be3ycioBHbIE U YCIOBHBIE PEDICSKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. J[eMCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtaiamo-runoguiapHas
cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunpel u cxembl: «OJHOKJIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUYHbIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «Opranbl LBETKOBBIX PACTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBpie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue NUCTOBON MIACTUHKN», «TKaHU >KUBOTHBIX», «CKEJEeT YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpbleuHas CHUCTEMA,
«BprgenutenbHas cucteMa», «IHAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbY,
«Ammynurter»,  «KuiieuyHononoctusie», «CxeMa  NUTaHUS  PaCTECHUN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epssi», «HepBHas
cuctema poeib», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cuctema  nrTuny», «HepBHas — cucrtema
MIIEKOTIMTaroIuX», «HepBHas cucrema uenoBekay, «Pedexcy.
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ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPOINPENApPaThl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOKHX, UBBIE HK3EMIUISIPbl KOMHATHBIX pacTeHUM, repdapuu
pacTeHUN pas3HbBIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETBI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
o0opy0BaHMEe 11 JEMOHCTPALIUK TOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB Moj AelcTBrUeM (HEepMEHTOB, 000PYIOBaHUE IS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
IBIXaTEJIbHBIX JBUKEHUH, MOJIENI TOJIOBHOT'O MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH KUBOTHBIX.

JlabopaTtopnas paGora «/3yueHre OpraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXkeHHE U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecroyioro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llonoBeie kneTku, win ramersl. Menos. Craguu
Mmeno3a. [loBegenue xpomocoM B Meiiosze. Kpoccunrosep. buonornyeckuii cMpIca
M€N03a MU TOJOBOrO mpouecca. Meno3 U €ro MecTo B KHU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y suBOTHbIX. [10s10BEIE JKene3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CtpoeHue
MOJIOBBIX KIJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa
0 Pa3BUTHH OPraHU3MOB. Mopghocenez — 00na u3 2nauvix npooiem dIMOPUOIOCUU.
Konyenyus  mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenume. Tumbr  npoGreHus.
Jlemepmunuposannoe u nedepmunupoeanmnoe Opobnenue. bnacmyna, munoi
onacmyn. OCoOCHHOCTH JIPOOJICHHS MIICKOIMTAONINX. 3apOABIIICBBIC JIUCTKH
(racTpymsiuus). 3aKiaJKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHE 4YacTe pa3BUBAIOLIErOCs 3apojpliia (SMOpUOHANbHAS WHAYKLHSA).
3aknazka IUIAHA CTPOEHMS JKMBOTHOIO KAaK  PE3yJbTaT HEpPapXUUYECKUX
B3aMMOJICHCTBUI TE€HOB. BimsHue Ha 5SMOpPHOHAIIBHOE pa3BUTHE Pa3TUYHBIX
(aKkTOpPOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HempsMoe pasButhe. PaszButue ¢ meramopo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrm4yeckoe 3HAYEHHE MPSIMOr0 U HENPSAMOIO
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pa3BUTHUSA, UX PACIIPOCTPAHEHUE B IpUpoAe. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YyesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepnoabl oHTorenesa uenoseka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pactrenuil. ['ametodutr u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacteHuidl. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJI0JIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue M
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.

Tabnuiel u cxembl: «BererarnBHOoe pa3MHOXKEHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAMUAOMOHAb», «Pa3MHOMKEHHE SBIJIEHBI»,
«Pa3MHOXeHUe TUApbD, «Meio3», «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SIMIEKJIETKU U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HEenpsAMOE pa3BuTue», «Pa3Butme Manckoro xyka», «PasButue capaHuny,
«Pa3Butne mnArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CtpoeHne ceMsH OJHOIOJIbHBIX U JABYJOJBHBIX PACTECHHI», «KU3HEHHBIN UK
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopOTHUKA, «KU3HEHHBIN LUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparsl SIMIEKIECTOK U
CIIEpMaTO30U/I0B, MOJIEIb «L MK pa3BUTHS JISATYILIKW.

JlaGoparopHas padora «/3ydyeHue CTpOECHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTnueckass padora «BpISBICHHE NPHU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnasi paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHHUS BBICHIUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropuss cTaHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. Pabotsr I
Mengens, I'. ne @puza, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. KonemioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHITUS U CUMBOJIbL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIETIbHBIE TEHbI, AJbTECPHATUBHBIE IPU3HAKW, JOMUHAHTHBIA WU PELECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 08:52 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




OCHOBHBIE ~ METOJbl ~ TE€HETUKHU: TUOPUAOJIOTUYECKUN,  IUTOJIOTHUECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. U.
BaswioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuibl U cxembl: «MeToIbl TeHETUKI, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MenHzaenss — 3aKOH

eAMHO00pa3us ruOpUI0B MepBoro nokoneHus. [Ipasuno nomuuupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclICIUIEHUs NPHU3HAKOB. LIMTOIIOrMYecKue OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupymoniee ckpemuBanue. [IpoMexxyTouHbI XapakTep HAcJIeI0BaHUS.
Pacmiennenue npu3HakoB pU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeupanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HACJIEJOBaHUsSl  TPU3HAKOB. [MuTomornyeckue  OCHOBBI  AUTHOPHUIHOTO
CKpEILUBaHUA.

CuemnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJIEOBAaHNE T€HOB, HAPYLIEHUE CLEIUICHHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIPEAEIEHUS Tona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIMI M Te€TepOrameTHbId MOoJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nNpu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBINM aJuleu3M. B3anMoneicTBUe HeEa/UIeNbHBIX TI'€HOB.
Kommnementapaocts. Onucras. [lonmnmepus.

'eHeTMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a
TaKXKe (PU3NOJOTUYECKUX MPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (YHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmdeckue acmeKkTbl KOHTPOJIS U
M3MEHEHUS HAClIEJICTBEHHON MH(POPMAIIMH B MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBbiit 1 BTOpo# 3akoHbl Menaens», « TpeTuil 3akoH
Menpens», «AHanu3upymollee CcKpelmuBaHuey», «HemonHnoe noMuHUpOBaHHEY,
«CrenyieHHOEe HacleoBaHWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka mosay,
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«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nTuimy,
«MHOX€ECTBEHHBIN aJlJICIU3M», «B3auMoIeicTBUE TEHOBY.

O6GopynoBanue: MoOAENb I JEMOHCTpAllMd 3aKOHOB  €IMHO0Opasus
rUOpUJIOB TIEPBOTO TIOKOJIGHUS M PACIICIUICHUS TPU3HAKOB, MOJETb JUIs
JEMOHCTpAlMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJCIb IS
JEMOHCTpalMy CUEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKpomnpemnapar: «JIpo3odunay.

IIpakTnueckas paGora «M3yuyeHwe pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEUIMBaHUA Y Ip030(DUIbD».

IIpakTnueckass  padora  «M3yyeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIUBaHUA Y Ip030dUIbD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTHMna W cpeAbl npu  (GopmMupoBaHuu (peHoTHMA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKUA. Buasl
M3MEHUYMBOCTH: HEHACJICICTBCHHAs U HACJIEICTBEHHAS.

MoaudukanmoHHass U3MEHYMBOCTh. Posb  cpensl B hopMuUpOBaHUM
MoaupukanMmoHHOM m3MeHunBocTU. HopMma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(DUKAIMOHHOU
U3MEHYHUBOCTH.

I'eHoTunyeckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHoTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunatuBHass u3MEHYMBOCTH. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATHUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3J[aHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BUIA.

MyTranmonHass HW3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUMPOBAaHHbICE MyTalud. SaepHele u
nuToIia3MaTuiyeckue mytanuu. CoMaTH4YeCKHE U TMOJOBbie MyTauu. [IpuyuHbl
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX PSIJIO0B B
HacnenctBeHHo m3meHunBoctu (H.M. BaBunioB). BHesinepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Dnueenemuxa u NUCEHOMUKA, POdb SNUSEHEMUYeCKUX @Gakmopos 8
HACNe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Bugsl  u3MeHYHMBOCTHY», «MoauduKaroHHas
U3MEHYHUBOCTDY, «KomOuHaTHBHAS W3MEHYUBOCTHY, «Meios»,
«OnnonmoTBopeHuey, «l 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTarmiiy.
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O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTCHH,
pucyHku (¢pororpadun) )KUBOTHBIX C PA3TUYHBIMHA BHIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «Hccnenosanue 3aKOHOMEPHOCTEU
MOIU(DHUKAITMOHHON HM3MEHYUBOCTH. llocTpoeHue BapHAIlMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.

IIpakTnueckas padora «Myrtamuu y aApo3o¢uiabl (HA TOTOBBIX
MUKpOTIpEnapaTax)».

Tema 14. I'eneTuka yesoBeka

Kapuotun yenoBeka. MexayHapoaHass mporpamMma HUCCIEAOBaHUS T€HOMa
yeyjoBeKka. MeTonpl  HM3y4eHMST TEHETHMKH  4YEJIOBEKa: TE€HEaJlOrnyecKui,
OJIM3HEIOBBIH, IUTOTCHETUYECKHIA, MONYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE OnpeeIeHne F€HOTHIA!
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T[P-ananu3a. HacnenctBenHble 3a005ieBaHMs YesloBeKa. | eHHbIE U XpOMOCOMHBIE
Oosie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPeapacioyiOKEHHOCTHIO.
3HaYC€HHE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICUCHUU T'€HETUYECKUX
3a0oseBaHUl yenoBeka. MeauKO-TeHETUYECKOe KOHCYJbTHUpoBaHUE. CTBOJOBBIE
KJIETKU. [IOHSITHE «T€HETUYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIECIOBAaHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTopbl TOBBIIIEHHON YYBCTBUTEIHHOCTH YEJIIOBEKa K
bU3UYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpYXKarollei cpenbl. ['eHeTruueckast
MPEIPACIIONOKECHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemMoncTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJlbl U3YyUYEHHUS] TEHETUKU
yesoBeKkay, «l ' eHeThuueckue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukainuss W CeNeKIus. 3apoXKJICHHUE CEJCKUUH U JIOMECTHKAIIUH.
Yuyenne H. W. BaBunmoBa o IleHTpax TpOUCXOXKIEHUS W MHOTOOOpa3Hs
KYJbTYPHBIX pacTeHul. Ponp cenekiuy B CO3JaHUM COPTOB PACTEHUM U MOPOJ
#uBOTHbIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wm3MeHumBoctH H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Meronpl ceneknMoHHON paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIA H
VHJIUBHUAYaTbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. UcnsiTanne
npou3BoauTENeH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ moMoIIbio aHanu3a JIHK.

HckycCcTBeHHBIH ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PagunanvoHHbIi 1 XUMAYECKUN MYyTareHe3 Kak MCTOYHUK MYTalHUi y KYJIbTYPHBIX
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¢opm opranu3moB. lcnonab3oBaHHE T€HOMHOI'O PEJAKTUPOBAHUS U METOOB
pexoMOuHaHTHBIX JIHK /1t momydeHrs ucxoaHOro MaTepHaia Jiisi CEJICKITUH.

[Tonyuenue MOJIUTUIOU/IOB. BuayrpusugoBas ruOpUIN3aIns.
bnuskopoacTBeHHOe  cKpeliuMBaHue, —wiM  MHOpuauHr.  HeponcTBeHHoe
CKpelIMBaHue, WId ayTOpuauHr. ['erepo3uc u ero mnpuduHbl. Mcmoib3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanusa. [Ipeomonenue Oecruioaus
MEKBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTeHUI U )KUBOTHBIX. «3e1éHas
DesonoOYULY.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMYed NS CO3/JaHMsl  HOBBIX  COPTOB M T'HOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaweHue u ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiomux u co30anusl Ho8blX Nopoo, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ HNpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCe008aAHUI,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdemMoHncTpanuu

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

Tabnuubl u cxemsbl: «L{eHTpBI MPOUCXOKIAEHUS U MHOTO00Opa3usl KyJbTYpPHBIX
pacTeHHi», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenekuumn», «Otnanéanas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yuyeHrue cCOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JOMAITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN.

Jkckypeusi «OCHOBHBIE METOJIBI M JOCTMIKEHUS CEJIEKUWH PACTCHUH H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHY IO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/JI0rus U CHHTETHYECKasA OMOJIOTUs

OOBeKThI, HCMONb3yeMble B OHWOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC
KYJbTYpHI, MUKPOOPTaHU3MBI, 150.4 XapaKTEpUCTHKA. TpagunuonHas
OMOTEXHOJIOTHA:  XJIEOONEeUeHHe, TMONYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAENe. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECCKUX
texHonorui. [IponzBoacTBo Geska, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHre TEeXHOJOTMi U MHCTPYMEHTOB II€JIEHAIIPaBICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUS FEHOMOB C LIEJIBIO NTOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep>KalIiX HE BCTPEYAIOIIHUecs B MPUPOie OMOCUHTETUYECKUE TTYTH.
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Knerounass mnxkenepus. Meroapl KyJbTypbl KIETOK U TKaHEW PAaCTCHUHU H
KUBOTHbIX. KpuoOanku. Comarnyeckas ruOpuauzanuss U COMaTHUYECKUN
sMOpuoreHe3. lcrnonp30BaHHE TaruIOMJOB B CeJICKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHLIX anmume. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWIEKIETOK U KIOHUPOBAHHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMM sIIEP KIETOK.
Texnonocuu 0300po6HeHUs, KYIbMUBUPOBaHUs U  MUKPOKIOHATbHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMOCOMHasi M TIe€HHas WH)XEHepHs. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBaHue pekomOouHanTHbIX JIHK. Cozoanue mpanczennvix opeanusmos.
JlocTvKeHHss M NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEPHUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOIEMbl TEHHON HH)KEHEPUHU.

Memununckue OuotexHosnoruu. [loctrenomuas uudposas meaununa. [11P-
IUarHocThka. MeTaOoJIOMHBIM aHaiu3, TE€HOLICHTPUYECKUM aHaiu3 IpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. McCIOnb30BaHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepus i pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHUsSl KOMIUIEKCHBIX
TKaHEeW COYETaHHWEM TEXHOJOTMH TpEXMEpPHOro OMompuUHTUHra U ckaddonaunra
JUISL pELLIEHUS 3a/1a4 [TEPCOHAIU3UPOBAHHON MEAUIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ECleueHus KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHOBiieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢ynkumonuposanuss PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupl n cxemsl: «Mcnonb30BaHEe MUKPOOPTAHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KireTrouHas nHxeHepus», «I ' eHHass HHKEeHEPUD.

JlaGopaTopuas padora «/3ydyenne oObeKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «llomydyeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

IKekypeusi «bUOTEXHONOTHA — BaKHEWIIAash MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOCTRO)».

11 KJJACC

Tema 1. 3apoxaeHue W pa3BUTHE IBOJIOIHOHHBIX MPeEICTABJICHHHA B
Omosiornm

OpomonmonHass teopuss Y. [lapBuna. Ilpeamnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb M Hay4dHas AearesbHOCTh Y. JlapBuHa.

JIBr>Kymue cuibl 3BoJioiuy BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTb
Pa3MHOXEHHUSI OpPraHW3MOB, HACIEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 08:52 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




Odopmienne cunteTnueckord teopun sBomonuu (CTD). HedlrpanbHas
Teopus dBomronMud. CoBpeMeHHass DBOJIONMOHHAST  OWoJorus. 3HAUYCHUE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. Imansraysen, x. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoid mnpupoabl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
npucHocoONieHnid y pacteHuid W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyra nyremectsus Y. lapsuna», «Haxoaku Y. apBunay, «@opmbl 60pHOBI
3a cymectBoBaHue», «llopoabl romyoeit», «MHoroodbpasue KyJbTYpHBIX (popm
KamycTb», «[1opoibl TOMaITHUX JKUBOTHBIX», «CXxemMa 00pa30BaHMs HOBBIX BHJIOB
(mo Y. HdapBuny)», «CxemMa COOTHOIIEHUS JBIXKYIIMX CHJI HBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETHYECKON TEOPHUH 3BOJIFOLIUNY.

Tema 2. MUKPO03BOIIOLHSA U €€ Pe3yJIbTATHI

[lonmynAnus Kak snemMeHTapHas eAuHuLa 3BOOUAA. COBpEMEHHBIE METObI
OIICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl mnomyisuuil. M3MeneHue
reHooHJla TOMYJSUMU KaK 3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (JABMXKYILHUE CHJIbI) 3BOJIONUU. MyTallMOHHBIN
npouecc. KomOunatnBHas u3MeHYMBOCTH. Jlpelidp reHOB — ciiydaiiHble
HEHAIpaBJI€HHbIE HW3MEHEHUS YacToT aiened B nonymauusx. Oddext
OocHOBarenss. JIpgexm Oymwviriounoco eopaviuwika. CHUdMCEHUe 2eHemu4yecKo2o
pasnoobpazus: npudunsl u cireocmesus. llposenenue s¢pghexma opetigha 2enos @
oonvuwux  u  manvlx  nonyaayusax.  Murpauuu.  M3omAuMs  OOMyJISIIUA:
reorpadudeckas (MpoCTPaHCTBEHHAs ), OMooTHUecKas (pernpoyKTUBHAS ).

EcrectBennsiii o1OOp — HampaBmsiomuid ¢akrop sBomound. Dopmbl
€CTECTBEHHOIr0  0TOOpa:  JBWXKYIUMHA, CTAaOWIM3UPYIOIIMHA, pa3pbIBarOLIUN
(mu3pyntuBHbIN). [lonoBoit oTtO0p. BO3HHMKHOBEHHE W 3BOMIONMS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBenne — mpucnocobieHudd y  opraHu3mMoB.  Apomopdo3pl U
uanoanantanuu. [Ipumepsl npucrnocoOaeHut y opraHu3MoB: MOPGOIOTHUECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHE,  ToBeaeHUeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOIIEHHOCTH OPTraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOJtonMK. M3omsamnus — kimoueBod ¢aktop BupooOpazoBanus. Ilytn u
CIIOCOOBI BUJI000pa30BaHUS: ajIonaTpuYecKoe (reorpaduueckoe),
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CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (moNMIIION IU3alIHs,
rubpuau3anus). JIMTeTsHOCTh IBOIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBomtonMoHHON OMoMorMM B pa3pabOTKE HAay4YHBIX METOJIOB
coxpaHeHusi 6Mopa3Ho00pa3usi. MUKPOIBOIIONKS U KOIBOIIOIHUS MMapa3UTOB U UX
x03s5ieB. Mexanu3mbl (OPMUPOBAHUSL YCTOMYMBOCTA K aHTUOMOTHKAM U CHOCOOBI
O0pBLOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. YetBepukos, 3. Maliip.

Tabmuubl 1 cxembl: «MyTanmoHHass H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BuAa», «Cxema nposiBjeHus 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIBbl ABOJIOLUNY, «DKOJIOTHYECKas M30JSLUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpadmueckas M30JSIIUSA  JIMCTBEHHMIIBI CHOUPCKOW UM JIMCTBEHHUIIBI
naypckoiy, «llomynsiinOHHbIE BOJHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxemMa
JIEUCTBUSI €CTECTBEHHOrO oTbOopa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«naycrpuanbubiii MenaHu3my, «KuBbie uckonaembie», «[lokpoBUTeNIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaatoiast OKpacka YKUBOTHBIX),
«Duznonornueckue anantauun», «lIpucrnocoOIEHHOCTh OPraHU3MOB M €€
OTHOCHUTENILHOCThY, «Kputepuu Buma», «Buabl-nBoitHuku», «CTpyKkTypa BHUa B
npupojie», «Crnocodsl BUA000pa3zoBaHus», «l'eorpaduyeckoe BUA00Opa3OBaHUE
TpEX BUJIOB JIAHABIIICH», «IDKOJIOTUYECKOE BHJI000pAa30BaHUE BHUJIOB CHUHHUID),
«ITomunnouasl pacteHuity, «KanyctHo-peneunblii rubpumy.

O6opynoBaHue: repOapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Yydesia MTHI] U
3BEpell C MpUMEpaMH Pa3IMUHBIX MNPUCIOCOOJCHUM, 4Yyyena NTHUI] U 3Bepei
pa3HBIX BHJOB, TrepOapuMl pacTeHUd OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CTIOCO0AMHU.

JlaGopaTopnass pabGora «BrlsiBneHHE HM3MEHUYHMBOCTH y OCOOEH OJHOTO
BUJIA».

Jlabopatopnas  padora  «lIpucnmocobseHns  opraHM3MoOB U HX
OTHOCHUTENbHAS LEJIECO00PAZHOCTDY.

JlabopaTtopnass pabora «CpaBHeHHE BHJIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boaouus U €€ pe3yJabTaThl

Mertonsl  u3ydeHHs MakpoldBodonuu. l[laneoHTonmornueckue  METOIbI
uzydeHus: dBomtonuu. Ilepexomubie  ¢GopMbl M QUIOTEHETHYECKHE PSbI
OpraHU3MOB.

buoreorpaduueckue metonbl uzydeHus sBomornuu. CpaBHeHHE (IOpHI U
dayHpl MaTEpHKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Bunbi-
SHJIEMUKU U PEJHUKTHI.
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DOMOpPHOJIOTMYECKHUE U CPABHUTEIbHO-MOP(OJOTHUECKUE METOAbl U3YUEHHUS
BOMIIOLMU. ['eHeTHYecKne MEXaHWU3Mbl 3BOJIIOIMM OHTOIEHE3a W IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PyaumenTtapHele  opraHbl M araBu3Mbl.  MOJEKYJISIPHO-TEHETHUYECKHUE,
OMOXMMHUYECKHE U  MaTeMaTU4YeCKue  METOJAbl  W3YYEHMs]  HBOJIOLHUU.
I'omonornunbie TeHbl. CoOBpeMEHHBIE METOJBI MOCTPOCHUS (DUIOTEHETUYECKHUX
JEPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUUH. [IpuHyun cmenvl GyHKYyuUl.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
SBOJIOLIMH.

JdemMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kosanesckuii, @. Mrosep, 3. I'ekkeb.

Tabnuubl U cxembl: «DUIOTeHETUUECKUI Psijl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»,  «Punnodutey,  «CemMeHHBbIE
nanopoTHUKW», «buoreorpaduyeckue 30HbI 3emnn», «Jlpeiip KOHTUHEHTOBY,
«Penuktel», «HavanbHble cTaguu SMOPUOHAIBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHbIE W aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIUMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOIOLUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

O0GopynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )KU3HU Ha 3emJie

HayuHble rumore3bl NpPOMCXOXKIEHUS >KU3HU Ha 3emiie. AOUOreHe3 u
naHcrepmus. JloHay4dHble NPEICTaBIECHUS O 3apPOKJICHUU KU3HU (KPEalMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHue sxu3HN U aCTPOOMOIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reojoruueckas) SBOJIONUSA. XHMHYECKas OJBONIONHS. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemecTB W3 HeopraHuueckux. OmeiTr C. Mumiepa u I'. HOpu.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoarepBatnas rumoresa A. W.
Omnapuna, TMmoTe3a nepBuaHOro OyipoHa JIk. XomnaeitHa, reHeTHYecKasi THIoTe3a
I'. Ménnepa. Pubosumbr (T. Yekx) um rumoreza «mupa PHK» V. T'unbepra.
®dopmupoBaHre MeMOpaH ¥ BOBHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emsin u Meroabl €€ u3ydeHHs. VIckomaemble OpPraHMYECKHE
octaTku. ['eoxponosoruss u e€ wMeronbl. OTHOCUTENbHas M aOCONIOTHAsS
reoXpoHoorus. I'eoxpoHoiornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.
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HauvanbHble sTambel opranudeckoi sBosrouuu. [losBieHne u 3BOJIOLHS
NEPBBIX KJIETOK. DBOMIONMS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJjor MEPBBIX Ha 3emiie COOOIIECTB.
Crpomartonutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOHOTreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHUE
BUpYyCOB. IIponcxoXJeHWE MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE A3Tambl ABOJIOLUMU BbICHIMX pacTeHud. OCHOBHBIE apoMOp(dO3bl
pactenud. Bpixonm pacrenuii Ha cymy. IlosBiieHME CHOPOBBIX PACTEHUN U
3aBoeBaHre uMU cymu. CeMmeHHble pacTeHHs. [IpoHCXOXKIEHHE IBETKOBBIX
pacTeHUM.

OcHOBHBIEC 3Tamnbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(]o3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpnoBbIE KUBOTHBIE. JKHU3HP B BOJIE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinii. [IpoucxoxaeHue MICKONMUTAIOMMNX U
ntuil. [lpunnun kimrodeBoro apomopdoza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emMie IO ’paM M MEPHOJAM: apXel, MPOTEPO30il,
najaeo3oi, Me3030M, KaifHo30i. OOmias  XapakTepucThkKa Kiumara H
reoJorndeckux mnpoieccoB. [losBIEHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJaoBUsI U BIUSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPaHUSI — DKOJIOTHYECKUE KPU3UCHI mpornuioro. [Ipuuunel u
CIEACTBUS MAacCOBBIX BbIMHUpaHHUU. COBPEMEHHBIM IKOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobiiema coxpanenus: OGuopaznoodpasusi Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuumnel kmaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTAHU3MOB.

JdemoHcTpanumn

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. U.
Onapun, /Ix. Xongeitn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuipe! u cxembl: «Cxema onbita @. Penn», «Cxema omnbita JI. ITacTepa mo
U3YYEHHUIO CaMO3apokieHus: xu3Hu», «Cxema ombita C. Mwuepa, I'. FOpwuy,
«JTanbl  HEOpPraHWYECKOW  3Bosmouun», «l'eoxpoHoIOrMYecKass  IIKaiay,
«HadanpHbIE 3Tambl OPraHUYECKON 3BOTIONMNY», «CXxemMa 00pa30BaHUS IYKAPUOT
nyTéM cuMmOuoreHeza», «CucremMa KUBOM mpupoab», «CTpoeHHE BHpYyCay,
«Apomopdossl  pactenHuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOAOPOCINY,
«MHoTroKJIeTOUHbIE  BOJOpoCHm», «Mxwm», «llanmoporHukm», «l'onocemMeHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUSA KUBOTHOIO
mupa», «Apomophosbl KUBOTHBIX», «lIpocteitmme», «KumedHonomocTHbIEY,
«IInockue 4yepBU», «YneHucronoruey, «PBIOBIY, «3eMHOBOHBIEY,
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«IIpecmbikaromuecs», «lltump», «Miekonurtaromme», «Pa3Butue Xu3Hu B
apXeucKou apey, «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BuTre )KU3HU B
aJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTue KU3HU B
KaitHO30M KO 3pey», « COBpEMEHHAs! CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBanue: repObapuu pPACTEHH Ppa3IUYHBIX OTAEIOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAXHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOJKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTUL W 3BEpEW,
KOJUIEKLIIMM OKAMEHEJIOCTEM, MOJE3HBIX HCKOMAEMBbIX, MYJSDKM OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnass sna0opatopHasi  padora «MoaenupoBaHUE — ONBITOB
Musnnepa—tOpu 1o u3y4eHno abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUI B
NepBUYHON aTMOchepe».

JlaGoparopnass padora «l3ydeHue W oONMCaHUWE HMCKOMAEMbIX OCTATKOB
JOPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «VI3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3yueHue ocoOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. [Ipoucxoxkaenue 4yejioBeKa — aHTPOINOIeHe3

Paznensl 1 3a1aun aHTpONOIOruUd. METOAbI AHTPOMOJIOTHH.

CraHOBIICHUE TPEJCTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurmnosnsbie
BO33peHUs. COBPEMEHHBIEC HAYUYHBIE TEOPUH.

Cx0/1cTBO YenoBeKa ¢ ) KMBOTHBIMU. CUCTEMATHUUECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenbcTBa  CXOACTBA  YEIOBEKAa € JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, $bU3M0I0r0-OMOXUMHUYECKHUE,
noBenieHYecKue. OTIUYns YeNOBEKa OT KMBOTHBIX. [IpSIMOX0XKIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBmkymue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOIOTHYECKHe, COIANIbHBIE.
CooTHoIIeHNE OMOJIOTUYECKUX M COMATBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAWHM AHTPOIIOTeHe3a. PaHHME dYenoBeKOoOOpa3HbIe 00E3bSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTH]IBI — OOIIHE MPEAKH YeI0BEKOOOPA3HBIX 00€3bsH U
M0ei. ABCTPAJIONIUTEKH — JBYHOTHE NPEIKHU JIIOAEH. Uen0BEK yMeIblid, NIEpBbIE
W3TOTOBIIEHUS OPYIHUM TpyAa. YenoBeK MPSIMOXOMSIIMNA U MEPBBIA BBIXOJ JIFOJCH
3a mpenensl  Adpuku. YenoBexk reilmensOeprckuii  —  OOmMM  MpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIO0BEKa pa3yMHOro. YenoBek HeaHIepTajabCKUM
KaK BHJ JIIOJIEM XOJIOJIHOTO KiuMaTa. YeloBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TasnieoreneTrka u nNajeoreHOMUKA.
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DBOJIONUST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOMYJISIUSIX
yesoBeka. MyTanMoOHHBIN Tipouiecc U moauMopdusM. [lomynsioHHbIE BOJHBI,
npeid reHoB, murpaius U «3G@PEKT OCHOBATENS» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bosplime pacel: €BpONEOUIHAs
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3uaTcko-amepukaHcKkas). Bpemss u myTH paccelieHHs 4YeloBeKa IO ILIaHEeTe.
EnuHcTtBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSITENBHOCTH — pacus3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSIM OKpY)KaroUed Ccpeipl.
Bnusaue reorpaduyeckoit cpeapl W Jpeiipa reHoB Ha MOpPQOJIOTHIO U
(U3HOJIOTHIO YETOBEeKa.

MexaucuuIuiiHapHbple  MeToAsl B ¢u3uueckol  (OMOJIOTMYECKON)
AHTPOMOJIOTMM.  OBOJIOLMOHHAs  AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YEJIOBEYECKUX MOMYJIALUN. broconuanbHble MCCIEAO0BAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOIIOLUHA OMOJIOTMYECKOTO M COLIUATIBHOTO B YEIOBEKE.

JdemMoHncTpanuu

IToprpetsr: Y. {apsun, JI. JIuku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «['0JTOBHOWM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biIHbI», «CKEeNeT 4YelnoBeKa M CKEJNeT LIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbD), «/|BHXKyIIME CHIIBI AHTPOIIOTEHE3a», « DBOIIOLMOHHOE
IPEBO  4YENOBEKA», «ABCTpanonutek», «YemoBek  ymenslid», «Yeosek
NPAMOXOIAIININY, «JleHncoBckui uenosex» «Heanaepranbub»y, « KpomaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl 3BOJTIOLUHN YEIOBEKa», «Packl 4elIoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, MpPeIMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4elioBeKa, penpoAykuuu (¢dortorpaduu) KapTUH C
MUDOTOTHUECKUMH U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUSI 4EJIOBEKa,
¢doTtorpadun HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepena 4YejJoBEeKa M 4Yepena MIMMIIAH3€, MOJENb KHCTH 4YEJIOBEKa W KUCTH
IIMMIIaH3€, MOJEIIA TOPCa IPEAKOB YEI0OBEKa.

JlabopaTopnass padora «l3yueHne OCOOEHHOCTEW CTPOEHUS CKeJeTa
YeJIOBEKA, CBSA3aHHBIX C MPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rnYeCKUX aganTalHil 4eJI0BEKay.

Tema 6. Jkosorusi — Hayka O B3aMMOOTHOILICHHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolie cpeaou

3apoxxaeHne u paszButue 3koioruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sKonoruu. CBs3b SKOJIOTUU C APYTUMH HAYKaMHU.
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Metoabl skonoruu. [loneBble HaOMOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoJiHble U JabopartopHble. MojenupoBaHHe B 3KOJOTUU. MOHHUTOPHHT
OKPYXAaIOIEH Cpeibl: JIOKAIbHBINA, PETUOHATBHBIN U II100aTbHBIN.

3HAYEHHE DOKOJOTMYECKHX 3HAHMM JUI  4YeJIOBEKA. OJKOJIOIMYECKOe
MHPOBO33pEHUE KaK OCHOBA CBSI3€M 4eJioBeYeCTBa € mpuponoun. PopmupoBaHue
9KOJIOTMYECKOH KYJIBTYPBI U DKOJIOTHYECKON TPAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. Cesepros, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuusl u cxemsl: «Paznensl skonoruw», «Metoasl 3kojorum», «Cxema
MOHMTOPHHIA OKPY>KAKOLIEH CPEIbD».

JlaGopaTopHas padora «3yuenue METO]IOB AKOJIOTUYECKUX
HCCJICIOBAHUI.

Tema 7. Opranu3msl 4 cpeaa OOUTAHUSA

DKkoJjioruyeckue (PaKkTopbl U 3aKOHOMEPHOCTH uX aencTBus. Kiaccudukanus
AKOJIOTMYECKUX (HaKTOpPOB: abMOTHYECKUE, OMOTHUECKHUE, aHTpoIoreHHsie. O0me
3aKOHOMEPHOCTH JAEMCTBUS 3KoJoruyeckux ¢akropos. IIpaBuino munumyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak 3kosnorudeckuil dakrtop. JleiictBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIMIIbI
pPaCTeHMI M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajmpHas pojb CBETA.
DoTonepuoanus3m.

Temneparypa kak skosiormueckuil ¢akrtop. JleiictBue Temmneparypsl Ha
opranus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak oskonormdeckuil (axtop. Ilpucmocobnenus pacteHuir K
NoJIJIep>)KaHui0 BogHOTO Oananca. Kiaccudukanus pacTeHHil MO OTHOIICHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
ryOMHHAsT  TOJIMOYBEHHAs,  BHyTpHUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
0COOCHHOCTH cpeJi oOuTaHus opraHu3MmoB. llpucmocoOieHusi OpraHu3MOB K
KU3HH B PA3HBIX CPEllax.

buonornueckue purmbl. BHemHue u BHyTpeHHHE pHUTMBI. CyTOYHBIE M
roguunbie puTMbI. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUH KHU3HMU.

Kuznennsie Qopmbl opranu3zMoB. llonstTue o JKuU3HEHHOW (Qopme.
XKuzHeHnnsle poOpMbI pacTEHUI: 1epeBbs, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE
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TpaBbl, OJAHOJIETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotuueckue  dakropsl.  Buasl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYpPEHIUSI, XUITHUYECTBO, CUMON03 U ero ¢gopmsl. [lapazutusm, koomneparus,
MYTYyaau3M, KOMMEHCaIn3M (KBapTUPAHTCTBO, HaxJeOHNUecTBO). Hetpoduueckue
B3auMojielicTBus  (Tommueckue,  (Qopuueckue, (Qabpuyeckue).  3HauCHUE
OMOTUYECKUX B3aUMOJCHCTBUN [UIsl CYIIECTBOBAHMS OpPraHM3MOB B Cpele
obOutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «IDKonorudyeckue @axTtopb», «CBETOBOM CHEKTpY,
«IKOJOTHYECKUE TPYMIbl )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerIoKpoBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKMBOTHBIE», «DHU3MOJIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0OUTaHHUS OpPraHU3MOB», «bBHOJIOrHMYECKUE PUTMBDY,
«Kuznennole  Qopmbl  pactenmity, «KusHeHHble  (DOPMBI  KHUBOTHBIX),
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOMHOro jecay, «llenu
nuTaHus», «XunHudecTBoy, «llapazutuszm», «KonkypeHuus», «CumOnos3y,
«KoMMeHcanuzm.

O6GopynoBaHnue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIMSHUIO Pa3UYHbIX DSKOJOTHMYECKHX (PaKTOpOB, repOdapuu CBETOJIIOOMUBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIIMUBBIX PACTEHHH, CBETOIIOOMBBIE, TEHETIOOUBBIE U
TE€HEBBIHOCIIUBbIE KOMHATHBIE PACTEHHUSI, repOapuu U KOJUIEKIUH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIMXCA K rurpoduram, kcepopuram, Me30puTam, KOMHATHbIE
pacTeHusl TaHHBIX TPYII, KOJJIEKIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeaax,
repOapuM M KOJUIEKIIMM PACTEHUHM M IKUBOTHBIX, OOJIAAIOIIUX YepTaMu
IPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBHM >KM3HHU, TrepOapuul u
KOJUICKIIMM PACTEHUM W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJICKIIMHU
KUBOTHBIX, YYAaCTBYIOLIMX B PA3JINYHBIX OMOTHUECKUX B3aUMOJACHCTBUSIX.

Jlabopatopnass pabora «BbisiBIeHHe NpUCIIOCOOIEHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlabopaTtopnass padora «BrisiBIeHHe NPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD.

JlabopaTopnass pabdora «AHaTOMHUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTaAHUSD.

Tema 8. Iko10rusi BUA0B U NONMYJISIIM A

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Monynsamust ~ Kak
Oounonornyeckas cucrema. Poiab HEOTHOPOAHOCTH Cpenbl, GU3NUECKUX 0aphepoB U
0COOEHHOCTEN OMOJIOTHMYU BUAOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOU CTPYKTYPHI
nomynsiuuid. OCHOBHBIE IOKAa3aTeId MOMYJISLUMU: YHUCIEHHOCTh, IIJIOTHOCTD,
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BO3pacTHasi W TMOJIOBas CTPYKTypa, pOKIAEMOCTh, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTh, MUTPAIUSL.

DKoJoru4ecKasi CTpykTypa nonyJsiiuu. OlieHKa YHUCICHHOCTU TOMYJISIINUM.
JlvHaMuyKa TOMYJSALMU U €€ Peryidiusa. buoThdeckuil MOTEHIMaT IOIMYISLHH.
MoienupoBaHye TMHAMUKA TONyJsiiud. KpuBblie pocTa YMCIAEHHOCTH OIS,
KpuBbie BbDKMBaHMSA. Perynsiuss YUCICHHOCTH TONYJAIUN: pojib (aKTOPOB,
3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-ctparterun).

[Tonarne o0 skojorMUEcKOW HUIEe BHaa. MecTtooOuTanue. MHoromepHas
MOJiesIb  3KoJorndueckor Humm Jx.M. XaruumHcona. Pa3mepbl 3KOJIOrMYECKOU
Huiu. [ToTeHunanbHast U peaau3oBaHHAs HUIIIH.

Bua kak cucrema momynsiuid. Apeanbl BUJIOB. BuUIbl M UX >KU3HCHHBIC
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHA TMOBEACHUSI M MUTpalUi >KMBOTHBIX. buosiornueckue
WHBA3UU YYKEPOJHBIX BUIOB.

JdemMoHncTpanuu

[Toprper: Ix. . XaT4ynHCOH.

Tabnuiel U cxeMmbl: «IKOJOTHMYECKUE XapPAKTEPUCTUKU TOMYJISAIIUN,
«IIpocTpaHcTBEHHas:  CTpyKTypa nonynsanuun», «Bo3pacTHble  OUpaMubl
nonynsiuuny, «CKOpPOCTh  3aCelieHUsI TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudyeckort Humu [Jx. Y. Xatunnconay.

O6opynoBanue: repdapuu pacTeHU, KOJUIEKIIUH )KUBOTHBIX.

JlabopaTopnass  pabora  «lIpucnocoOneHuss ceMssH  pacTeHHl K
pacceneHuro».

Tema 9. Jkos0rus coo0mECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmecTBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsA3M MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnum). dyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOIYIICHTHI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoau. Tpodudeckne 1enu u ceTtu. AOHOTHYECKHE OJIOKH
skocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHbIE  TIOKa3aTeaW  dBKOCUCTEMbl. buomMacca u  mOpoayKuws.
DKOJIOTUYECKHE MUPAMUJIBI YUCeTT, OMOMACCHI 1 SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHnnbsie 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HMX TMPUYUHBI. AHTpPOINOIEHHBIE BO3JECHCTBUS Ha
cykneccuu. Knmumakcunoe cooOrectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
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[Tpuponnbie 3xocucTeMBl. JKOcucmembl 03€p u pex. IKocucmemvl Mopet U
OKeano8. Ixocucmemvl MyHOP, 1eCO8, Cmenell, NyCcmbvlHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuuns
MEXK Ty aHTPOIIOTE€HHBIMU U TIPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
dnopa u dayna. CuHaHTpomnuzaiusi Topojackoil QayHbl. buonormdeckoe u
X035IUCTBEHHOE 3HaYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTraHNW3MOB B
aKocucTemMax. Ponv kackaonoco sgpghexma u 8U008-30UPUKAMOPOS (KIH0UeBblx
8U008) 6 ¢hyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTHM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPTraHW3MOB, MOMYJISLUNA U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUI.

Mexanuzmwi 8030eliCmBUs. 3aepA3HeHUll PA3HbIX Mmunos Ha
cyOOpeaHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM VPOBHSX,
OCHOBbl ~ 9KONI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCEUS.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JdemMoHcTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmuet  u cxembl:  «Ctpyktypa  OmoIlleHO3a»,  «DKOCHUCTEMA

IIUPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO Jieca», «DYyHKIMOHAIbHbBIC
TPYIIbl OPTaHU3MOB B 3KOcCHCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEMEY,
«llenu nutanus (macTOUIIHAS, NETPUTHAS)», « IKOJIOTHUECKAsI MUPpAMUIA YUCEID»,
«IKoJIoTUYecKasi mupaMmujia OMoMacchly, « IKOJOTHUECKas MUpaMujia SHEPTUN,
«O0pazoBanue 6osoTa», «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MMOCe
noxkapa», «IKoCUCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPruu B arpoiieHo3e», «IIpumepsl ypObosKoCcUCTEM.

O6opynoBanue: repoapun pacTeHUH, KOJUICKITMA HACEKOMBIX, Uydelia MTUIl |
3Bepeid, repdapuu KylIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIENb
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue n onrcanue ypo0IKOCUCTEMBD.

JlabopaTtopnass padora «U3ydeHue paszHOOOpas3wsi MEIKUX MMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKeKypeusi «IDKCKypCcusi B TUIMMYHBIN OnoreorieHo3 (B myOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CyXOJI0JIbHBIA WJIM TOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKypeusi «OKCKYpCHsl B arpodKOCHCTEMY (Ha MOJi€ WM B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KocUCTEMA

bruochepa — obOmermnanerapHas o000j0YKka 3eMIIH, TAE CYIISCTBYET WIIH
CyIlleCTBOBaja XU3Hb. Pa3BuTHe npejcTaBieHuii o ouochepe B Tpyaax . 3rocca.
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VYuenue B. U. Bepnanckoro o 6mochepe. Obnactu 6uocheps u e€ coctas. JKupoe
BEIIECTBO Ouochepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl O6nocheprl. OcobeHHoCcTH OMochepsl Kak
rI100aIbHON PKOCUCTeMbI. JJuHamMuueckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKHE ITUKIBI (Yriiepoja, a3ota). PUTMUYHOCTH SIBIEHUMN
B Ouocdepe.

3oHansHOCTh Ouochepnl. [lonstue o Ouome. OCHOBHbIE OHOMBI CYIIIHU:
TYHJPA, XBOWHBIE JIECA, CMELIAHHBIEC U IIIMPOKOJIIUCTBEHHBIE JIECA, CTEIH, CABAHHBI,
IIyCTBIHY, TPOIIMYECKUE JIECA, BBICOKOTOPhA. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MUP OMOMOB CYIIIH.

CtpykTypa U (yHKIHS )KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMaNa 1
onochepHbIX PYHKIUH.

JdemMoHcTpanuu

[Toptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabnuiel u cxembl: «I'eocheprsl 3emnny, «KpyroBopoT azora B MPUPOACH,
«KpyroBopot yriepona B mpupozae», «KpyroBopoT Kuciopoga B MpUPOIE»,
«KpyroBopoT BoJI B mpupojie», «OcHOBHBIE OMOMBI cymny, «Kinnmatnueckue
nosica 3emnm», «Tynapay, «Taira», «Cmemanneiii aec», «ILIMpokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «lIycTeiHa», « Tponnyueckuii Jiecy.

O6GopynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:xa0Ias cpeaa

OKOJIOTUYECKUE KPU3UCBI M MX NPUYMHBL. Bo3aeicTBHe YeIOBEKa Ha
ouocdepy. 3arpssHeHre BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMmara.

AHTpPONIOTEHHOE BO3JECWCTBHAE HA PACTUTEIBHBIM M KUBOTHBIA Mup. Oxpana
pPacCTUTENLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHbI MPUPOJIBI.
Kpacueie xuuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Boranndeckue caipl U 30010THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI YEITOBEUYECTBA U MPUPOJBDI.
PammonansHOe  TPUPOAOMONIB30BAHUE W COXpaHEHHUE  OMOJOTHYECKOTO
pazHooOpasust 3emumn. OOmuye 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TOCIEACTBHS.

Pa3zBuTe METOJIOB MOHUTOPUHIA Pa3BUTHUS OMNACHBIX TEXHOT€HHBIX
nponeccoB. Cucmemmuvie uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmMOocnocobHoul snepeemuke. buonozuueckoe paznoobpazue u buopecypcawi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. (OcHOGbl
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sKopeadburumayuu dKocucmem U Ccnocobos 060pvoOLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyryus Mopckux u Ha3eMHbIX IKOCUCTNEM.

JdemMoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHEe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arps3HeHne TouBb», «llapHukoBbld  3PdexT», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPHUI», «MOJETH YIPABIIEMOTO MUPaY.
ObopynoBanue: Qororpaduu OXpaHSIEMBIX pPACTEHUH M >KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTHU peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
OoOy4YaromIMMHUCS TPOrpaMM CpelHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METaIrpeIMETHbIE U NPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJICJICHBI CIEAYIONINE COCTABIAIOIINE: OCO3HAHHWE OOYUYaIOIMIUMHUCST POCCUICKOMN
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yeneHanpagienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOT0  O0pa3oBaHUs, HaIuyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJIbTYPbI, CHOCOOHOCMU CMAUMb UEIN U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHMS IIPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYEOHOM W BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLIUOKYIbTYPHBIMHU, UCTOPUUECKUMU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXEHUSI K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTApLIEMYy MOKOJICHHIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHaUMOHAJIbHOro Hapoaa Poccuiickon Penepanuu, npupone u
OKpYKarolIen cpeie.

JIndHOCTHBIE pE3yJabTaThl OCBOCHUS YydeOHoro mnpenMera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HbIMU YOSKACHUSIMHU, KYyJIbTYPHBIMU IIEHHOCTAMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN JNEATEIbHOCTH,

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IEpe]
Ponunon, ropmoctu 3a CBOM KpaH, CBOO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OY/TyIIIETo;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIOYAs A3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 08:52 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
POSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHUMaHUE W peaju3anus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HH
(3mopoBo€  THUTaHWE, COONIOJIEHWE TUTUECHUYECKUX TpaBWI W HODPM,
cOAlaHCUPOBAHHBIM pEXUM 3aHATUA U OTIbIXa, pETyJspHas Quznyeckas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

NOHUMAaHUE IIEHHOCTH TMPaBUJl HWHIUBUIYATbHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOKAIOIIHUX 30POBbIO U KU3HU JIOJIEH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOJIIOOUE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJIOTMYECKOW M COLMAIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMUECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHSI DKOJOTUYECKOM KYJIbTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MPHOOpETacMble MPU H3YYCHUU OHOJOTUU
3HAHUST W YMEHUS TMPU PEIICHHH TNPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEH  OKPYKaAIOIIEH
IPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;
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HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMAajore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEACTBa
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE CchneuupuKd OHOJOTUM KaK HayKd, OCO3HaHUsA €€ poJid B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeH BBIXOJIA U3 INIO0ANbHBIX SKOJIOTUYECKUX MPOOJIEM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHSI SIBIICHUM OKPYXAIOLIEro MUPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
peleHus mpodyieM B peajbHbIX )KU3HEHHBIX CUTYalIUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUN IO OHOJOTMH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.
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METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMble 175 (QOPMUPOBAHUS MHUPOBO33PEHUSI O00YyYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOILEHAYUHbIE TOHSTHS, OTPaKarolue
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SABJICHHE, MPOLECC,
CUCTEMA, HAy4yHbIM (akT, NPUHUUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeloBaHue,  HAOMIOJEHHE,  U3MEpPEHUe, ODKCIOEPUMEHT U JIpyrue);
yYHUBEpCAJIbHbIE Yy4yeOHble JeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIue (dbopmMupoBaHue (G yHKUIMOHATBHOM
IPAMOTHOCTH W  COIIMAJIbHOM KOMIIETCHIIMM OOYyYaroluXxcsi; CIOCOOHOCTh
oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PCHUYECCKHE 3HAHWSA W yHUBEpPCAIbHBIC yYeOHbIC JIEHCTBHUS B
NIO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMM Ha YpPOBHE CpPEJHEro OOIIEro
oOpa3zoBanuss y oOywatomerocs OyayT cHOpPMHpPOBAaHBI TO3HABATEIHHBIC
YHUBEPCAIbHBIC YIeOHBIC TCUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHbBIE
NCHCTBUS, PETYJSITUBHBIC YHHUBEpPCAIbHBIE YyUeOHBIC JEUCTBHS, COBMECTHAs
JeSTEHHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIeTro
o0pa30BaHus JTOJDKHBI OTPaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHbIMH NMO03HABATEeJbLHBIMH
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATENFHO  (OPMYJIHMpPOBATH W AKTyaIM3UPOBaTh  MPoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHWU 3HAHUNW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CpPaBHEHHMS, KiiacCudUKaIuu, 0000IICHHS ), PAaCKPBIBATh CMBICT
OMOJOTUYECKUX TOHSTHM (BBIACIATh WX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

OTIpEeNeNsTh 1EeNN NeATeIbHOCTH, 3a/laBas TapaMeTpbl M KPUTEPUH UX
JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI JACSITEILHOCTH C TIOCTABICHHBIMU 1ETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS U 0ObsICHEHUS (DaKTOB U SIBIICHUMN
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCCMATPUBAEMBIX
SIBIICHUAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctsa s peCTaBIICHUS

ral
CUIDUVIITIIDI/A UDZ10VYLD YI'U
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TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIaH pEIIeHUs MPOOJIEeMbl C YYETOM aHAIU3a UMEIOIUXCS
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHUA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMM  pa3pelieHus MNpoldiieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUSI IPAKTUYECKUX 3aa4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIITH [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJIM3WpPOBATh 3aJayvy,
BBIJIBUTaTh THUIOTE3Y €€ pElICHHs, HaXOAUTh apryMEHTHl I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH MX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B ITO3HABATEJIBHYIO M NPAKTUYECKYHO 00JacTH
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
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UHGOPMAIINIO PAa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS, KPUTUYECKHA OIICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA SI3BIK B KadyecTBE CpeACTBa mpu pabore ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMH  pPACTO3HAaBaHWSA W 3alUTBl  WH(pOpMaIuHy,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJOre WM JUCKYCCHU TO CYHIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIlui,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyITHpOBaTh CBOM BO3PAKCHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPU pEIICHUU OMOTOTUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;
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NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
oOuuit pe3ynabTar no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PEryJATUBHbIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JCHCTBUSX U MOCTYIKAaxX MO OTHOIICHHUIO K JKHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJBHO COCTAaBJIATh IUIAH pelIeHus [poOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOp, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU JIJIsl OLEHKH CUTYyalluH, BhIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIXKEHUIO;
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IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

IPUHUMATh MOTHBBI M apryMEHTbl JAPYIMX TpPH aHAIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTro YeJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI COJEpKaHHUS y4eOHOro mMpeaMera
«buonorusi» Ha yrayOJnEHHOM ypOBHE OpPUEHTUPOBAHBI Ha oOecreyeHue
npoduibHOro  oOyueHus  oOydarommxcss  Ouosorud. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJOTHN HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUIM 1O
OCBOCHUIO, UHTEPIPETALIMU U MPeoOpa30BaHUIO 3HAHUM, BUJIbI JIEITEIIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKXKE B
pEAbHBIX KU3HECHHBIX cUTyauusx. [IpenmeTHble pe3yabTaThl MPEACTABIEHBI MO
rojaM U3y4eHUs.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOTO Tipeamera «buomorus» B 10
KJlacce IOJMKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W PO OWONOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBCHHO-HAYYHOW KApTUHBI MUpPaA, B
MO3HAHUU  3aKOHOB NPHUPOJBI U  PEIICHHH MpoOdJieM  palMOHAIBLHOIO
PUPOAOTIONIH30BAHUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOoJI0rNN;

BIAJCHUE CHCTEMOH  OHOJIOTMYCCKMX 3HAaHHMH, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKU3HB, KIIETKA,
opraHusM, MeTaboNM3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M Pa3BUTHE), OMOJIOTHYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi TeOpHst
HacienctBeHHoct T. Moprana), yuenuss (H. W. BaBumoBa — o 1neHTpax
MHOTOOOpa3usi ¥  TMPOUCXOXKACHHUS  KYJIbTYpHBIX  PACTeHM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOr0 HacienoBanuss [. MeHngens, TOMOJIOTUYECKHX PSAOB B
HacJIeICTBEHHOH N3MEHYUBOCTH H. n. BasuiioBa), IIPUHIIHATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYyYHOTI'O IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAaHUSX JKUBBIX OOBEKTOB (OINMHUCAaHHUE, HW3MEpPEHUE,
HaOII0/IeHNUEe, SKCIIEPUMEHT);
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YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB U CUCTEM
OpraHOB pPACTE€HUM, >KUBOTHBIX, YEJIOBEKa, IHPOIECCOB IKU3IHEACITEIbHOCTH,
OPOTEKAIOLIMX B OpraHU3Max PAacTEHUH, *KUBOTHBIX U YEJIOBEKa, OMOJIOIMYECKUX
poueccoB: 0OMeHa BelecTB (MeTabonu3M), MPEeBPALCHUs] SHEPTUU, OpOKEHUs,
aBTOTPO(PHOI0 U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO33, M€H03a, TaMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO PAa3BUTHS,
Pa3MHOXKEHHUS,  WHIUMBUAYaJIbHOIO  pPa3BUTHS  opraHu3Ma  (OHTOIEHE3a),
B3aMMO/IEUCTBUS F€HOB, T'€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXIY OpPraHOMJIAMHU KIETKM M HUX
(YHKIMSIMH, CTPOSHHUEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXKIY
OpraHaMl W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX W YEJIOBEKa U UX
(YHKIMAMM, MEXIYy CHUCTEMaMHM OpPraHOB M MX (QYHKUMAMH, MEXKIY dTalaMmu
oOMeHa BeIIeCTB, dTallaMH KJIECTOYHOTO IMKJIa U KU3HEHHBIX ITUKIOB OPTaHNU3MOB,
sTanamMu >MOPUOHAIBHOTO Pa3BUTHS, T€HOTUNIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpejibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJHUKY JUIS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPy,

YMEHHUE pelIaTh OMOIOTUIECKUE 3a]]a4t, BBISBIISITh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTMYECKUMHU MTPOLIECCAMU | SIBJICHUSMH, JIENaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHHH TOJIyUYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKUE PabdOThl, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBbHBIMH
cpeacTBamMu, (QOpMyIUpys LEeJdb HUCCIEIOBaHMS, AaHATU3UPOBATH IOJTYYCHHBIC
pe3yNabTaThl U I€TaTh BHIBOJBL;

YMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIICIOBATEILCKONW padoTe MO OMOJIOTHH,
AKOJIOTUM U MEIUIMHE, TMPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO ~ TPEACTABIATH  MOJYYCHHBbIE  PEe3yNbTaThl HAa  yYEHHUYECKHX
KOH(EPEHITUSX;

YMEHUE OLIEHWBAaTh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
oOmactu  OuosorMd ¥ MEAMUMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JlaHUE TPaHCTEHHBIX
OpraHu3MOB);
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YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuoHaIbHON
JeSTENbHOCTA B 00JacTH OWOJIOTHH, MEJAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIMCTBA, MUINEBOM MPOMBIIIEHHOCTH, YIIAyOasTh MO3HABATEIbHBIN
UHTEpPEC, HAMIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MpOQeccuu u
IPOJOJKEHNE OMOJOTUYECKOro 00pa3oBaHUS B  OpraHU3AIMSAX CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSA ydyeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHON
KApPTUHBl MHUpa, B IO3HAHUHM 3aKOHOB MPHUPOABI M PELICHHH SKOJOTMYECKHX
npoOsieM 4YeloBEeYecTBa, a TakKe€ B PEHIEHMH BOIPOCOB PAIIMOHAIBLHOIO
IPUPOJIONIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K TIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHY;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIHOYAET
OMpeJeNeHUs] W IOHUMAHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOrMYEeCKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcUcTeMma, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBosrorinonHast Teopus Y. JlapBuHa, CUHTETUYECKAs TEOPHUS IBOJIOLMH), YUCHUS
(A. H. CeepuoBa — 0 nmyTax M HamnpaBlieHUsX 3Boitonuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. bopa), mpaBuna (mMunumyma 1O. JluOuxa,
AKOJIOTMYECKON MHpaMUIbl SHEPruu), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh  OCHOBHBIMH  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omcaHue, W3MEpeHHE, HAONIOJCHHE, DKCIEPUMEHT), CIOCOO0aMH BBISIBICHHUS M
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC TMPU3HAKHA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIEro, ABIXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUUECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIOIMN HA TEHO(OHI TOMYJISINH,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHWs, YepeAOBaHMs HAINPaBICHUI
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBS3M MEXKIYy MPOIECCAMH 3BOIIOLINH,
JIBKYIIUMU CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJIATh  OTJIMYUTENIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITIOCOOJICHHOCTh BHUJIOB K Cpejic OOMTaHWs, aOMOTHYECKUX U OHOTHYCCKHUX
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KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBA3€H  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOIEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME aAPTYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIHMKY JIJIsl JI0Ka3aTeIbCTBA POJACTBA OPTaHU3MOB PA3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHUS, CAMHCTBA
YeJIOBEUECKUX pac, HEOOXOIMMOCTH COXpaHEHUsi MHOrooOpasus BHUIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIbI U YETOBEUECTBA;

yYMEHHE peliaTh OUOJIOrHYecKre 3aauu, BbIABISATh MPUUYMHHO-CIIEICTBEHHbIE
CBSI3U MEX]y UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHME BBINOIHATh JTA0OPATOPHBIE U MPAKTUYECKHUE pabOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMECHTAIbHBIMU
cpenctBamMu, (GOpMyIUpYs Ielib MCCIENIOBaHUs, aHAJIM3UPOBATh MOJyYECHHbIE
pe3yabTaThl U IeTaTh BHIBOJIBL;

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIIENOBATEILCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTMH W MEIUIIMHE, TMPOBOJMMON Ha 0a3e IIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TMONYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKUX
KOH(EepeHIUSX;

YMEHUE OILEHUBATh TUTIOTE3bl U TEOPUH O MPOMCXOXKICHUH KU3HU, YEIOBEKa
M YEJOBEYECKUX pac, O MPHUUMHAX, MOCIEACTBUAX M CIIOCO0aX MPEIOTBPAICHHS
r100aIbHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaylied MpodeccuoHalIbHOU
JESITENFHOCTH B 00J1IaCTH OMOJIOTHH, SKOJIOTHH, TIPUPOIOTIOIb30BAHUS, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIbCKOTO XO3MiCTBA, IMHIIEBOM
IPOMBIIUICHHOCTH, YIIyOJsTh TO3HABAaTENbHBIA MHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH mpodeccun U MPOJOJDKEHHUE
OMOIOrHUeCcKOro 00pa3oBaHusl B OPraHU3AIUSAX CPETHETO MPO(EeCcCHOHANBHOTO U
BBICIIET0 00Opa30BaHMUs.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoauuecTBo yacos NIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudpoBbie)
Ne n/m Koutpoasnbie | IIpakTnyeckue
IporpaMmabl Bcero o0pa3oBaTeJbHbIE
padoThbI padoThI pecypenl
1 buonorus kak Hayka
2 JKuBbIe cCTEMBI M X U3y4EHUE
3 Buonorust kiretku 0.5
4 XuMHU4ecKasi OpraHu3anus KIeTKN 10 1
) Ctpoenue 1 pyHKIUU KIETKU 8
6 OOMeH BelecTB U NMpeBpallieHnue YHEPriuu B 9 1
KJIETKE
7 Hacnencreennas napopmanus u 9 05
peann3anys €€ B KIETKE
8 JKu3HEeHHBIN UK KISTKU 6 1 1
9 Crpoenue u pyHKIIUN OpraHu3MOB 17 1.5
10 Pa3smHOXEHHE U pa3BUTHE OPraHU3MOB 8 1.5
11 ['enerrka — Hayka 0 HacJI€ICTBEHHOCTH U 5 05
W3MEHYHMBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'enernka yenoBeka 3 0.5
15 Cenekmusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTHYECKast OMOIOTUS 4
17 PezepBHOE Bpems 1

HukonaesHa, AVNPEKTOP
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OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME 102 3

13

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kourpoabnbie | IlpakTnyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 3apox/ieHHe U pa3BUTHE 3BOIIOLIMOHHBIX 4
TIPEACTABICHUIN B OMOIOTUH
Mukpo3Bononus U €€ pe3yabTaTbl 14 1 2
Maxkpo3Bomonus U €€ pe3ysbTaThl 6
[IpoucxoxaeHue v pa3sBUTHE XKU3HU Ha
4 P 8 P 15 15
3emie
5 [IpoucxoxneHne yemoBeka — aHTPOIOTeHE3 10 1 1
DKoJorusi — Hayka O B3aMMOOTHOIIEHHSX
6 OpPTraHKW3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollen cpenon
Opranusmsl 1 cpea OOuTaHUs 1.5
DKoorusi BUA0B U OIS 0.5
DKonorus cooouIecTB. JKOJIOTUUECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — riobanbHast sxkocucTeMa
11 UYenoBek U OKpysKarolas cpeaa 1
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5

HukonaesHa, AVNPEKTOP
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

KoaudecTBo 4acoB 3HeKTp0HHLIe

Ne Hara undposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue
n/n Bcero U3yueHusi | oOpa3oBaTesibHbIE

padoTbI padoThI pecypebi

buonorus kak KOMILIEKCHas HayKa 1 KaKk
4aCTb COBPEMECHHOI'O O6HleCTBa

JKuBbIe cucTEMBI K KX CBOICTBA

ypOBHeBaﬂ OopraHu3anus )XKUBbBIX CUCTEM

HcTopust OTKpBITHS U U3YUEHUS KIETKU.
Knerounas teopust

MeTtoab1 MOJNEKYISIPHOM U KJIETOYHOH
ouonorun. [Ipakruyeckas pabora
«3yueHne MeTo10B KIETOYHOU OMOJIOTUU
(xpomatorpadusi, anexrpodopes,

g depeHnnaTpHoe SHTPU(YrupoBaHHe,
ITLIP)»

6 Bxoanast koHTpoJIbHASA paboTa 1 1

XUMHYECKHUH COCTaB KJIETKH.
7 MuHepaibHbI€ BEIIECTBA KIETKH, UX 1
ouonoruyeckas poib

Opranuyeckrie BeIecTBa KIETKH — ONKH.
JlaboparopHas pabora «OOHapyKeHHE
OETTKOB C MOMOIIBI0 Ka4eCTBEHHBIX
peakuii»

9 CaoiicTBa, K1accupuKamnusa 1 GyHKIIUN 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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O€JIKOB

10

OpF AHHYCCKHUEC BCIICCTBA KIICTKHU —
YTIJIIEBOAbL

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKH —
JIMIIN AbI

12

Hyxkneunoseie kucinorsl. JIHK u PHK.
Jlabopatopnas pabora «/ccnenoBanue
HYKJIGMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4HbIX OPraHU3MOBY

0.5

13

Crpoenne u pynkiuu ATO. [lpyrue
nykseozuarpudocgarsl (HTD)

14

CexsenupoBanue JJHK. Meroast
TCHOMUKH, TPAHCKPUIITOMUKH, TPOTECOMUKH

15

Mertonbl CTpYKTYpHOI OHMOTOTUU

16

Tune! knerok. [Ipokapuornyeckas KieTka

17

CtpoeHne 3yKapuOTHIECKON KICTKH.
[Ipaktuyeckas padora «3yueHue cBOMCTB
KJIETOYHONH MeMOpaHbI»

0.5

18

[ToBepXHOCTHBII amnmapar KIETKU

19

OnHomMeMOpaHHBIE OPTaHOUIbI KIETKH.
[IpakTuueckas padora «M3yuenue
ABUIKCHUS HUTOINIAa3MbI B paCTUTCIIbHBIX
KIIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTAHOUBI KIETKH:
MUTOXOHJIpUH, TIacTUbL. JlabopaTopHas
pabota «VccrnenoBanue niaazMonnsa u
JeTIa3MOJIA3a B PACTUTEIBHBIX KIETKaX)

0.5

21

HememOpanHbIie OpraHOUAbI KIETKU

1

HukonaesHa, AVNPEKTOP
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22

Crpoenue u pyHKIUY s11pa 1

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlaboparopHas pabora
«M3yueHne cTpOeHUS KIETOK Pa3TNIHBIX
OpPTaHU3MOB»

0.5

24

AccummiAnus U AMCCUMUIISILIUS — JIBE
CTOpOHbI MeTabonu3ma. Tumnel oOMeHa
BemiecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTasasbl)»

25

DepMEHTATUBHBINA XapaKTep PeaKnuil

KJIeTO4YHOr0 MeTabomnu3ma. JlaboparopHas
pabota «M3ydyenue GpepMEeHTaTUBHOIO 1
pacIIeruieHus IepoKCHIa BOAOPO/IA B
PaCTHTENBHBIX U JKUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaToOphl U OENKU-UHTUOUTOPHI 1

27

ABTOTpOQHBIN THI 0OMEHA BELIECTB

28

dorocunTes 1

29

XemocuHTe3. JJabopaTopHas pabora
«CpaBHeHue mpolieccoB (poTocuHTEe3a U 1
XEMOCUHTE3a)

0.5

30

AmnaspoOHbIe Opranu3Mbl. Buiel OposxeHus.
JIaGopatopHas pabora «CpaBHeHHE 1
MIPOIIECCOB OPOKEHUS M IBIXAHUSD)

31

AdpoOHbIE OPTraHU3MBI. JTaIlbl

1
HHEPreTUIecKoro ooMeHa

32

DHeprusi MEMOPaHHOTO TPaJueHTa 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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npotoHoB. Cunte3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
33 Peakun MmaTpudHOTO CHHTE3a
34 Tpanckpuniusa — matpuuHbii cuate3 PHK
35 Tpancnaauus u e€ 3Tamnsl 1
36 KomupoBanue amuHokuciot. Poib 1
prubocoM B OMOocHHTE3e OenKa
37 Opranu3zainus reHomMa y IpoKapuoT 1 1
9YKapHOT
38 MonekynspHble MEXaHU3MbI SKCIIPECCUU 1
T'CHOB Y 9YKapuoT
Bupycbl — HeksieTouHbIe (POPMBI XKH3HU U
39 obnurarHble mapasuThl. [IpakTrueckas 1 0.5
pabota «Cozanue MOAETU BUpYCay
BupycHrble 3a00eBanus yenoBeka,
40 YKUBOTHBIX, pacTeHnii. HaHoTexHonornu B 1
OHMOJIOTHH U MEIHIINHE
41 Kontponbnas pabora 3a nepoe 1 1
MONTyro/Ine.
42 JKHW3HEHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocowmsl. JTaboparoprast pabota
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOTpernapaTax»»
45 JleneHue KICTKH — MHTO3 1
Tunsl kieTok. KapuoknHes v IUTOKUHES.
46 JlaboparopHas pabora «Habnronenne 1 0.5
MHUTO3a B KJIETKaX KOHUMKA KOpEHIKa JIyKa

JOKYMEHT NOAMNCAH 3NEKTPOHHOW NMOAMNNCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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(Ha TOTOBBIX MUKpPOIIpENaparax)»

47 Perynsauus >KM3HEHHOTO IIMKJIA KIETOK

48 Opranusm Kaxk €IMHOE 1IEJI0€

49 Txanu pactenwnii. JlJaboparopHas pabora 05
«M3ydyeHne TKaHEN paCTCHUI» '
TxaHu KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas pabora «3ydueHue TkaHeH 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opranoB. JlabopaTopHas

51 pabora «/3ydyeHue opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBUKEHNE OpraHu3MOB

54 [Intanue opraHu3mMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yeaoBeka

56 JlpIxaHue opraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpancnopT BeniecTB y OpraHu3MoB

59 KpoBeHocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YEIOBEKa

60 Brinenenne y opraHu3mMoB

61 3ammTa y OpraHu3MoB

62 NMMyHHas cuctema uenoBeka

63 PaznpaxxuMocThb U perynauus y

OpPraHu3MOB

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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64

FYMOpaHLHaH peryisinua U SHAOKPUHHAA
CUCTEMA )XUBOTHBIX U YCJIIOBCKA

65

(DOPMBI Pa3MHOKCHUA OPIraHU3MOB

66

ITonoBoe Pa3MHOKCHUC

67

Metios

68

I'ametorenes. O6pa3oBaHue U pa3BUTHE
NOJIOBBIX KieTok. JlaboparopHas pabota
«M3yueHne cTpoeHus MOJ0BBIX KIETOK Ha
TOTOBBIX MUKpPOIIpENapaTax»

0.5

69

NunuBuayansHOE pa3BUTHE OPTAHU3MOB —
OHTOI'CHE3

70

3akiaJKa OpraHoB U TKaHEW U3
3apOABIIIEBBIX JTUCTKOB

71

PocT 1 pa3BuTHE )KUBOTHBIX.
JlaboparopHast pabora «BrIsiBIeHHE
MPU3HAKOB CXOJICTBA 3apOJIBIIICH
MI03BOHOYHBIX )KUBOTHBIX)

0.5

72

PasMHOXeHHE U pa3BUTHE PACTECHHIA.
Jlabopatopnas pabora «CTpoeHHE OPTaHOB
Pa3MHOKCHHA BBICIINX paCTeHHﬁ))

0.5

73

I/ICTOpI/ISI CTAHOBJICHUS U PAa3BUTHUSA
TCHCTUKH KaK HayKN

74

OCHOBHBIE MOHSTHUS M CUMBOJIBI TEHETUKH.
JlabGopaTopHas pabota «JIpo3oduia kak
O00BEKT reHETUICCKHIX UCCIICOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
npu3HaKoB. MoHOrubpuaHOE
ckperuBanue. [IpakTuueckas pabora

0.5

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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"H3yueHue pe3yabTaToB MOHOTHOPUAHOT O
CKpEeLIMBaHUA y Ap030(puIbl"
76 [uTonoruveckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEILLIMBAHUS
77 Ananusupyroniee ckpemubanue. Henonnoe 1
JOMUHUPOBaHUE
JurnbpuiHoe CKpelMBaHue.
78 [Ipaktuyeckas pabdora «3yuenue 1 05
pe3yabTaTOB TUTHOPHUIHOTO CKPEUTMBAHUS '
y Ipo30(uIIs
29 [uronornyeckrue OCHOBBI AUTUOPUTHOTO 1
CKPEILIMBAHHUS
80 CuenuieHHOE HAClIeJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH 1
82 I'eneTtnka mona 1
83 ['eHoTHT KaK IETOCTHAS CUCTEMa 1
84 ['eHeTMYECKUIT KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KMBOTHBIX U YEIOBEKa
85 N3MeHuYnBOCTH TPU3HAKOB. Buibl 1
U3MEHUYUBOCTH
86 MonudurkannoHHas K3MEHYUBOCTh 1
BapuauvoHHBIN psii 1 BapUallMOHHAs
kpuBas. JlabopaTopHas pabora
87 «HccnenoBanue 3akoHOMepHOCTEN 1 05
MOJU(UKAITMOHHON H3MEHYHUBOCTH. '
[TocTpoenune BapuallMOHHOT O psAia U
BAPUALIMOHHOM KPUBOI»
88 I'eHoTHnMYECKast U3MEHUUBOCTh 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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KomOunaTuBHAass K3MEHUYMBOCTh

89

MyTanmonHast ”3BMEHYUBOCTb.
[IpakTnueckas pabora «Myrtanuu y
po30(huITbl (Ha TOTOBBIX
MUKpoIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIlMOHHOIO IIPOoLecca.
OnureHeTHKa U SIUT€HOMHKA

91

I'eneruka yenoBeka. [IpakTuueckas pabora
«CocTaByieHUE U aHAJIU3 POJIOCTIOBHON

0.5

92

MeTtoabl MeIUIIMHCKOI T€HETUKH.
3HayeHne MEIUIIMHCKON T€HETUKU B
MPEeAOTBPAIIEHUH U JI€UEHUHN T€HETUYECKUX
3a00JIEBAHNH YeIOBEKa

93

I'onoBast KoHTpoNBHAs paboTa.
[IpomexyrouHast arrecranus.

94

OCHOBHEBIE TTOHATHS CCJICKIINU.
JlaboparopHas padora «/3yueHue copToB
KYJIbTYPHBIX PACTEHUHN U MOPOJ TOMALTHUX
KUBOTHBIX»

0.5

95

Mertonpl CENEKITMOHHON pabOoTHI.
JlaboparopHas padora «/3yueHne MeTo0B 1
CEJICKLIUU PACTCHUIN»

0.5

96

JloCTHXKEeHUS CeNTeKLUU PaCTeHUH 1
KUBOTHBIX. [IpakTueckas pabora 1
«IIprBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHE U UCIOIb30BaHHE
TEHETUYECKUX PECYPCOB

1

98

buorexHonorust kak Hayka U OTpaciib 1

0.5

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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npousBozcTBa. [Ipaktuueckas pabora
«M3ydeHne 0ObEKTOB OMOTEXHOIOTHI
99 OcHOBHbIE HAaNpPaBJICHUS CHHTETUYECKON 1
ouonoruu
100 XpoMOCOMHas ¥ TeHHAsI WHKEHEPHUS
101 Menunuackrue OMOTEXHOIOI NI 1
PesepBHbiii ypok. [loBTOpeHue,
102 . 1
000011IeHNEe, CHCTEMaTH3aIHs 3SHAHUHA
BIIEE KOJIMYECTBO YACOB I1
OBl Ol CTBO HACOBIIO 102 0 135
[MPOI'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne ara ngposbie
w/n Tema ypoka Beero Koutpoasnbie | IlpakTuueckue fllsyqennﬂ gﬁizoBaTenLHme
padoThI padoThI pecypebi
1 OpomonuonHas teopus Y. [lapsuna 1
) JIBYDKYIIME CUITBI SBOJIIOLIMU BUAOB 110 Y. 1
HapBuny
3 Bbopsba 3a cyiecTBoBaHNE, €CTECTBEHHBIIH 1
¥ UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
IBOJIIOLIMH
DTarbl HBOIIOIIMOHHOIO MpoIlecca:
5 MHUKPO3BOJIIOLMS U MaKpO3BOJIIOLIUS. 1
[Homynsitust — 3neMeHTapHas eIMHULA
SBOJIIOLIMH
6 Bxonnas koHTposibHas paboTa 1 1
3aKOH re€HETUYECKOro paBHOBeCHs J]xk.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabota «BbIsiBIEeHNE U3MEHYUBOCTH Y '
0co0€el OZHOI0 BHIA»
8 DneMeHTapHbIe (PaKTOPHI IBOIOIIUN 1
9 Dddekt ocHoBatens. hdext 1
OYTBIJIOUHOT'O FOPJIBIIIKA
10 Murpanuu. M3omsmun nonmynsanuin: 1
reorpadudeckas, Ouomoruyeckas
11 EcrecTBeHHbII 0TOOp — HanpaBISIOMINUN 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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(axTOp BOIIOLIUU

12

[Tonosoii oT60p

13

[Ipucrnoco01eHHOCTh OPTaHU3MOB Kak
pe3yJbTaT MUKPOIBOJIIOLIUH.
JlabopaTtopHas pabora «3yueHue
apoMop(h030B ¥ HIN0ATATITAINH Y
pacTeHH U YKUBOTHBIX)

0.5

14

[Ipumeps! npucocobIeHUH Y OpraHU3MOB:

Mopdomornueckue, GuU3noIOrHIecKue,
OHMOXMMUYECCKHUE, TOBEICHYCCKHIE.
JlaGoparophas pabora «IIpucnocobneHus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
EJIECO00Pa3HOCT

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaGoparophas padora «CpaBHEHUE BUJIOB
110 MOP(OITOrHYECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buza

17

Bunoobpa3oBanue kak pe3ynbTar
MHKPO3BOJIIOLIMH

18

CBs13b MHUKPOISBOJIIOIHUHA U SITUACMHUOJIOI'HN

19

MaKpOSBOJ'II-OI_[I/IH. ITaneontonoruueckue
MCTOAbI U3YUYCHHUS 3BOJTIOITUN

20

buoreorpadguieckne MeToAbl U3YUEHUS
3BOJIIOLIMH

21

DOMOPHOIOrHYECKHE U CPAaBHUTEIHHO-
MOp(}OJIOTHYECKHE METOIbI H3Y4YCHHSI
IBOJTIOLIMU

22

MOJ'IeKyJIHpHO-FCHeTI/I‘IeCKI/Ie,

1
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OMOXMMHYCCKUE U MATEMaTUUYCCKUE
MCTOJbI U3YUCHUA 3BOJIIOLUA

23

OO0mue 3aKOHOMEPHOCTH BOJTFOITUN 1

24

AnantuBHas paguaius. HepaBHOMEpHOCTD
TEMIIOB DBOJIIOIINHN

25

HaydHble THIIOTE3bI POMCX OXKICHHS
JKA3HU HA 3emiie

26

I[OHay'-IHI)Ie IpeACTAaBJICHUA O 3apOKACHUA
KHU3HHU

27

OcHOBHBIE 3TaIlbl HEOPraHMYECKON
3BOIIOLHH

28

I'unoressl 3apOKACHUA KU3HU 1

29

Ucropust 3eMiu 1 METOMIBI €€ N3YUIECHHUS.
JlabopaTopHas pabora «3ydueHue u
OIMHMCaHUE UCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY»

0.5

30

HauanbpHbie dTaIbl OpraHn4ecKkoin
JBOJIIOLIMH

31

DBONIOIUS DYKapUOT 1

32

OCHOBHBIE 3Tarbl YBOJIIOIUU
pacturenbHoro mupa. [Ipaktuueckas
pabora «M3ydeHne ocoOCHHOCTEH
CTPOEHHUSI pACTEHUI Pa3HbIX OTAEIIOB)

0.5

33

OCHOBHBIE 3TaIbl YBOJIIOIUU KUBOTHOT'O
Mupa

34

DBoroIus )KUBOTHBIX. [IpakTuyeckas
pabora «3yuenue ocobeHHOCTEM 1

CTPOCHUS MO3BOHOYHBIX KMBOTHBIX»

0.5
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35 Pa3Butue xu3HM Ha 3emIIe 1o 3paM U 1
nepuoam
36 MaccoBble BBIMUPaHHS — 3KOJIOTHYECKHe 1
KPH3HCHI MPOILIOTO
37 CoBpeMeHHBI 2KOJTOTHYECKHI KPU3HC, €r0 1
0COOEHHOCTH
38 CoBpeMeHHas CHCTeMa OPraHHYECKOro 1
Mupa
39 OCHOBHBIE CHUCTEMAaTUYECKHUE TPYIIIbI 1
OpPTraHHU3MOB
40 AHTpPONONIOTUsl — HayKa O YeTOBEKe 1
41 Pa3BuTHe npeacraBneHuii o 1
POUCXOKJIEHUHU YeTIOBEeKa
Mecto uenoBeka B CUCTEME
opranumueckoro Mupa. JlaboparopHas
42 pabora «3ydyeHnue ocobeHHOCTEH 1 0.5
CTPOCHHSI CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
TPSMOX OXKICHUEM
43 KonTponbnas padora no uroram 1 1
TOTYT O M
JIBrKylye CHIIbl aHTPOIOT€HESA.
44 CooTHomieHrne 6UOIOrHYECKUX U 1
COLMaIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E
45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3a
46 [Taneoreneruka u najeoreHoOMHKa
47 DBOIIOIUS COBPEMEHHOT'0 YeNIOBEKa
48 Yenoseueckue pacsl. [Ipaktuueckas 1 05
pabora «3ydeHne S3KOIOrHUeCKUX '
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ajlanTalui 4eIoBeKay

49 MexuCUUIUTMHAPHBIE METObI 1
AHTPOIOIOT I

50 3apoxkIeHHE U Pa3BUTUE IKOJIIOTUU 1
Mertonp! skonoruu. Jlaboparopuas padota

51 «/3y4eHne MEeTOI0B IKOJIOTHIECKUX 1 0.5
WCCIIEIOBAHUI

59 3HaYeHUE SKOJIOTUIECKUX 3HAHUN IS 1
YeJI0BeKa

53 Dkonoruveckue GaxTopbl 1
Abuornueckue akropsl. CBET Kak

54 sKonoruueckuit pakrop. JlaboparopHas 1 05
pabota «BrIsiBIeHHE TPUCTTOCOOTICHUH '
OpPraHU3MOB K BITUSTHUIO CBETa
Abuornueckue akropsl. Temnepartypa
KaK HKOJIOTMUYECKHil (pakTop.

55 JlaGopaTtopHas pabora «BpisiBIeHHe 1 0.5
PUCIIOCOOJICHUI OPTaHU3MOB K BIUSHUIO
TeMIIepaTypbl»
Abuornyeckue hakTopsl. BiaxxHocTh Kak

56 sKoniornueckuit pakrop. JlaboparopHas 1 05
pabota « AHaTOMHUYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTaHUS»

o7 Cpenpl 00UTaHNS OpraHU3MOB 1

58 Buonornueckue puTMbl 1

59 Kuznennsle GopMbl OPraHU3MOB 1

60 bruotnyeckue pakTopsl 1

61 3HayeHne OMOTUYECKUX B3aUMOICHCTBHIMA 1
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VIS CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKU 1
TOITYJISAIIAN
OCHOBHBIE TTOKA3aTEIH OIS ;

63 YHCJICHHOCT, INIOTHOCTh, BO3pAacTHAS U 1
MOJIOBAsi CTPYKTYpa
OcCHOBHBIE TIOKA3aTEH MO

64 POXXJ1a€MOCTh, IPUPOCT, TEMIT POCTA, 1
CMEpPTHOCTh, MUTPAITUU

65 DKoIorn4eckast CTpyKTypa HOmyJISIHH

66 JliHaMuKa TONYJSIIAN U €€ PeryIsus

67 KpuBsie pocta 4nCIEHHOCTH MOMYIISIINN. 1
Kpussie BbDKUBaHUSA
DKoJioruueckasi HUuIIa BUa.

68 JlaGoparophas pabora «IIpucnocobnenus 1 0.5
CEMSIH PACTCHHI K PACCEIICHUIO

69 Bun xak cucrema nonynsuui 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIU 1
KUBOTHBIX

71 Coo01118cTBO OpraHN3MoB — OHUOIIEHO3

72 DKocucTeMa Kak OTKPBITas CUCTEMa

73 KpyroBoport BeliecTs ¥ MOTOK SHEPTUU B 1
9KOCHCTEME

74 OcCHOBHBIE MOKA3aTEIU YKOCHCTEMBI

75 DKOJIOTUYECKHUE THPAMU TbI

76 N3menenus cooO111ecTB — CYKIIECCHH
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77 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMbI 1
03€p U peK. IKOCHUCTEMBI MOPEN U OKEAHOB

78 [Ipupoanslie 3KocHCTEMBI. DKOCUCTEMbI 1
TYHJIp, JIECOB, CTEIEH, ITYCThIHb

79 AHTpONOreHHbIE IKOCHUCTEMBbI 1

80 Ypb6oskocucremsl. [IpakTudeckas padora 1 05
«M3ydenue u onmcanne ypoOIKOCUCTEMBI» '
3aKOHOMEpPHOCTH (hOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHICTBUI OPIraHU3MOB B 1
9KOCUCTEMAX
MexaHu3Mbl BO3/IEHCTBUS 3arpsI3HEHUH

82 pa3HBIX TUIIOB Ha CYOOpPraHW3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJISIHOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaas 060mo04ka 1
3emiu

84 VYuenue B. U. Bepuanckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1
o6uochepsl

86 KpyroBopotsl BemiecTs u 1
OMOreOXMMHYECKUE IUKIIBI

87 3oHaMBHOCTH OMoc(hepbl. OCHOBHBIE 1
OMOMBI CyILIN

88 YcroituuBocts 6uocheps

89 DKOJIOrn4ecKrue KPU3UCHl U UX MIPUYUHBI

90 BoznelicTBue yenoBeka Ha 6uochepy

o1 AHTpPOIIOreHHOE BO3/ICHCTBHE HA 1
pPacCTUTENbHBIA U )KUBOTHBIIF-MHUP
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92 I'onoBast koHTpoONBHAs padoTa. 1

03 OCHOBHBIE IPUHIIUIIBI YCTOWYHBOTO 1
Pa3BUTHSI YEIIOBEUECTBA H TPHPOIBI
ParnmonaibHOE IPUPOIONIOIB30BAHUE

94 COXpaHEHNE OMOIIOTHYECKOTO 1
pazHooOpasus 3emin

95 Q§06meHHe 1o TemMe «MUKPOIBOJIOIHS U 1
€€ pe3yNIbTaTh»

96 O606meHne no reme «MakpOod3BOJIOLHS U 1
e€ pe3yaIbTaThD»

97 O6006meHue no reme «IIpoucxoxkaeHue u 1
pa3BUTHE KU3HU Ha 3eMiie»

98 O606menue o reme «IIporcxoxaeHue 1
YeJI0BeKa — aHTPOIIOT'CHE3)

99 O06o01eHune o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHH3MOB)

100 O606menue o Teme «Opranu3Mel U cpea 1
OOUTaHUS»

101 0606meH1/fe 1o TeMe «DKOJIOTHS BUJIOB U 1
TIOTTYJISITTHIA

102 O606mmenue o reme «brochepa — 1
riio0anbHast SKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB I10 102 75
IMPOT'PAMME
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HHPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTATAM OCBOEHMSI
NMpoBePSIeEMOro OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHEro 001ero
TpeOOBaHUSA o0pa3oBaHus

CchopmMHupoBaHHOCT 3HAHUM O MecTe M POIM OMOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ¢dbopmMUpOBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHUPA, B [IO3HAHUU 3aKOHOB MTPUPOJBI U
PELIEHNN KU3HEHHO BAXXHBIX COLUAIBHO-3THUUYECKUX, SJKOHOMHUECKUX,
HKOJIOTMUECKUX MPOOJIEM UeIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
PaLMOHATIBHOT O IPUPOIONONB30BaHMS, B (HOPMUPOBAHUU LIEHHOCTHOT O
OTHOUICHHUS K MPHUPOJIE, OOIIECTBY, YEOBEKY; O BKJIaJe POCCHMCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Bnagenue cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAY4YHOI'O
MIO3HAHUS, UCIIONB3YEMBIX B OMOIIOTMYECKUX HCCIICTOBAHHSIX KHBBIX
OOBEKTOB M 3KOCUCTEM (OMHCaHHe, W3MEpEeHue, MPOBEACHUE
HaONIOZCHWI); Crmoco0aMU BBISBJICHUS M OICHKH aHTPOIOTC€HHBIX
W3MEHEHUH B IPUPOJE.

2 YMeHre BBIIBUTATH THIIOTE3BI, TPOBEPATh MX IKCIEPUMEHTATHHBIMH
cpeacTtBamMu, (GOpMyIMpys Ledb HUCCIEAOBaHMs, aHAJIU3UPOBATh
IIOJy4YEHHBIE PE3YJIbTAThl U J1€J1aTh BHIBOJIBI.

BbisiBiieHHE 3aBUCUMOCTM  MEXKIY MCCIEIYyeMbIMU BEJIUYHMHAMM,
00BbsCHEHHE MOJIyYEHHBIX PE3yIbTaTOB U (hOPMYIMPOBAHUE BBIBOAOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, Teopnﬁ " 3aKOHOB

YMeHHe BIageTh CHUCTEMOW OHOJOTMYECKMX 3HAaHWUW, KOTOpas
BKJIFOUAET: OCHOBOIONATAIONINE OWONOrMUeCKUe TEePMUHBI M TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OPraH, OPraHW3M, BH]I, TIONMYJISAIMS, SKOCUCTEMA,
ouoreHo3, ouocepa; mMeraboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWONOMMMEpBI, JHCKPETHOCTh, CAMOPETYIISIIHA,
CaMOBOCIIPOU3BENICHUE, HACJIE/ICTBEHHOCTb, W3MEHYMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonmormueckue TeopuH: KierouHas teopus T. IIBanma, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMmyHuTeTa II.
Opnux, 1.1. MeunukoBa, XxpoMOCOMHasi TEOPHs HACIEACTBEHHOCTH T.

Moprana, 3akoH 3apoasimieBoro cxozacrsa K. bapa, sBomronmoHHas

teopuss Y. JlapBuHa, CHHTETHYECKAas TEOPUS OBOJIIOLUH, TEOPUS
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antponorere3a Y. Jlapuna; teopusi OmoreoneHoza B.H. Cykauésa;
yuenue H.M. BaBuioBa o mieHTpax MHOrooopasusi U NMpPOUCXOKICHUS
KyJIbTYpHbIX pacrteHuii, ydyeHue A.H. CepepuoBa o0 mnyrsax u
HaIpaBIICHUSX 3BONIONUH, yueHue B.1. BepHanckoro — o Guocdepe);
3aKOHBI (€AMHOOOpPa3Hs MOTOMKOB IEPBOr0 MOKOJIEHUs, PACIICTUICHUS
IIPU3HAKOB, HE3aBUCUMOIO HacjeloBaHUs npu3HakoB [. Mennens;
CLICTUVIEHHOIO HAcJIeJOBaHMs IPU3HAKOB W HApYyIIEHUs CLEIUICHUsS
reHoB T. MopraHa; TroMOJIOrMY4ECKMX pSAJOB B HACJIECICTBEHHON
n3MeHunBocty H.M. BaBunoBa; renetuyeckoro pasHoBecus Jk.
Xapmu u B. Baitnbepra; 3apogpimeBoro cxoactsa K. bopa;
Oouoreneruueckuii 3akon J. ['exkens, . Mromnepa);

IIPUHLIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuna (Munumyma lO. JInbuxa, S5KOIOrH4ecKOl MUpaMuibl YUCe,
OMOMAaCCHI U DHEPTUN);

runore3bl (koauepatHoii A.M. Onapuna, mepBuuHoro OynboHa JIK.

Xonneiina, mukpocgep C. dokca, pubozuma T. Uek)

Vmenue peiaTb IMMOHWCKOBBIC OHOJIOrnYecKue 3aaa4M, BbIABIATH
IMIPUYNHHO-CJICICTBCHHBIC CBsA3HU MCKOY HCCIEAYCEMbIMU
OMOJTOrMYEeCKUMU O6’BeKTaMI/I, mpooeccaMri MW ABJICHUAMU, [OCIATh
4 BBIBOJIBI Y IIPOrHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYCCKUE CXEMbI CKPCHIMBAHUSA JJId PA3HBIX THIIOB
HaCJICAOBaHU IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXCMBI IICPCHOCA

BEIIIECTB M SHEPTHH B DKOCUCTEMaXx (IIeTM TUTAHWS, TUIIEBBIE CETH )

YMeHHe  YCTaHaBIMBATh B3aUMOCBSI3M  MEXIY CTPOCHHEM H
(GyHKUMSAMHU: OPraHOMIOB, KJIETOK pa3HbIX TKaHeW, opraHamMu u
CHCTEMaMH OpPraHOB Yy pAaCTEHUI, >KUBOTHBIX M YEJIOBEKAa; MEXIY
sTarnaMu oOMeHa BEIIECTB; 3TallaMH KJIECTOYHOTO KA U KU3HEHHBIX
5 IIUKJIOB OPTaHMU3MOB; dTaraMi YMOPUOHATILHOIO Pa3BUTHS; TEHOTUIIOM
u  ¢eHorunoMm, ¢GeHoTUNnoOM U  (QaKTopaMH cpeabl OOWUTaHMS,
IpoleccaMHi  JBOJNIONMM; JBHXKYIIMMU CHJIAMU  aHTPOIOTE€HE3a;
KOMITOHEHTAMH Pa3JIMYHBIX 3KOCHCTEM U HPUCHOCOOJICHUSMH K HHUM

OpraHU3MOB

YMeHre BBIICTSATh CYIIECTBECHHBIC TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOUYHBIX U
MHOT'OKJICTOUYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM M
onocepbl; CTPOCHHS OpraHoB M CHCTEM OpraHOB pPacTEHUH,
KHBOTHBIX, YEIIOBEKA; MPOIECCOB KHU3HEACATEILHOCTH, MPOTEKAIOIIIX

B OpraHusmax paCTeHHﬁ, JKUBOTHBIX H YCJIOBCKA, OMOJOrHYECKUX
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mpoIeccoB: oOMeHa BemecTB (Meradonusm), HWHPOPMAIUH U
MIpEeBpAIICHUS YHEPTUH, OpOKEHHsI, aBTOTPOGHOTO U reTepoTpodHOro
TUTMOB TNHTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeTorenesa, AMOpHOreHe3a, MMOCTIMOPUOHATBLHOTO  Pa3BUTHS,
pPa3MHOXKEHUs, UHIUBUYaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
B3aMMOJCHCTBHUSI TEHOB, TeTepO3Uca; JCUCTBUU HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOLIETO, JBUXKYIIETO ¥  Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; aIOMaTpU4ecKoro U CHMIIATPHYECKOTO
BH,Z[OOGpaSOBaHI/Iﬂ; BJIMAHWA ABUXXYIIUX CHJI 3BOJIIOIIMU Ha I‘eHO(pOHI[
MOMYJIALIUUA HpI/ICHOC06JI€HHOCTI/I OpraHnu3aMoB K CpcCIc 06HTaHI/ISI,
4yepeOBaHUs HAMPABICHUA DSBONIOIUU; KPYyroBOpOTa BEIIECTB U

IOTOKa SHCPIruu B SKOCUCTEMAX

ChopMHpOBaHHOCTh YMEHHUSI BBIJIECIATh CYNICCTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK TIPOKapUOT W DYKApPHOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OpTraHWU3MOB, BHJIOB, OMOTI'COIEHO30B M IKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPALEHHs] SHEPTUU B
KJIeTKe, (POTOCHMHTE3a, IIACTUYECKOrO0 W DHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJOTBOPEHUS, PAa3BUTHIA U
Pa3sMHOXKEHUs, WHAWBHIYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a),
00pBOBI 3a CyIIECTBOBAHKE, €CTECTBEHHOTO 0TOOpa, BUA000pa30BaHMS,
MPHUCIIOCOOIGHHOCTH  OPTaHM3MOB K Cpele OOWTAaHWs, BIUSHUS
KOMITOHCHTOB 9KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHHH B 9KOCHCTEMAaxX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M INPEBPAIICHUS SHEPTUH B

onocdepe

YMeHue HCIIOIb30BaTh COOTBETCTBYIOLIUE apryMEHTBI,
6I/IOJ'IOFI/I‘-ICCKYIO TCPMUHOJIOTUIO W CHMBOJIMKY JJIA AOKa3aTCJIbCTBA
poaAcTBa OPraHU3MOB pPa3HbIX CUCTCMATHYCCKUX T'PYIII; B3aMMOCBA3H
8 OPTaHM3MOB U Cpelpl OOWTAHWS; €IWHCTBA YEJIOBEYECKUX pac;
HEOOXOIMMOCTH 3J0POBOr0 00pa3a >KU3HU, COXpaHEHUS Pa3sHOOOpasus
BUJOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHUSA IIPUPOABI U

YCJI0BCYCCTBA

YMeHHe KpPUTHYECKH OICHWUBATh WH(POPMAIUIO OHOJIOTHYECKOTO
COZICP)KAaHUS; WHTEPIPETUPOBATh ITUYECKHE ACHEKTHl COBPEMEHHBIX
UCCIIC/IOBaHWA B~ OWONOrMHM,  MEAWIMHE,  OHMOTEXHOJOTHH,
paccmaTpuBath ri00anbHbIC AKOJIOTUYECKHUE POOIEMBI
COBPEMEHHOCTH, (pOpMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

IO3ULIHIO
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IPOBEPAEMBbIX HA EI'D

O BUOJIOI'NAN
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YUEHUE
CoBpemeHHast OWONOrMs — KOMIUJIGKCHAas Hayka. buonormdeckue HAyKd U

u3ydaemble UMHU TpoOieMbl. DyHAaMeHTaIbHbIE, NPUKIATHBIE M IOMCKOBBIC
Hay4HbIE UCCIICOBAHMS B OMOJIOTHH.

11 3HayeHne OWonoruu B (OPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mMupa. Ilpodeccuu, cBszanHble ¢ Ouonoruei. 3HaueHUEe OMONIOTHH B
NPAaKTUYECKOM JIEATENPHOCTH YEJIOBEKa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

IIPOMBIIUIEHHOCTH, OXpaHe IPUPOIbI

JKuBble cuCTeMBbI Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, JUCKPETHOCTh M IEIOCTHOCTh, CIOKHOCTh U
YIOPSI0OYCHHOCTh CTPYKTYPHI, OTKPBITOCTH, caMOOpraHHu3aIHs,
CaMOBOCITPOU3BEICHHE, Pa3ApaKUMOCTh, HK3MEHUYHNBOCTh, POCT H Pa3BUTHE.

1.2 YPpOBHH OpPraHU3aIlluU >KUBBIX CHCTEM: MOJCKYJSPHBIA, KJICTOUHBIHA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISIIIIOHHO-BUIOBOHA, 9KOCUCTEMHBIN
(buoreonenoTnyeckuii), Omocepusiid. Ilpormeccrl, MPOUCXOASIINE B KUBBIX
cucremax. OCHOBHBIC TIPU3HAaKW XHUBOro. JKu3Hbp Kak (opma CyIIECTBOBAHUS

MaTcpuun

Meronel Oumonormdeckod Haykd. HaOmoneHwe, W3MEpeHHE, DKCICPHUMEHT,
cucteMarusamnus, MeraaHanu3. IloHsaTHe O 3aBHCHMOM UM HE3aBHUCHMOM
nepemeHHoOU. IInanupoBanue skcnepuMenTta. IloctaHOBKa M NpOBEpKA THIIOTES.
13 HyneBast runore3a. Ilonstue BBIOOPKM U €€ JOCTOBEpHOCTb. Pa3zbpoc B
Ouonornueckux AaHHbIX. OLEHKAa JOCTOBEPHOCTH IIOJNYYEHHBIX PpE3YJIbTATOB.
[IpyunHBl HCKakeHUS pe3yNbTAaTOB 3KcrnepuMeHTa. [loHsITHE cTaTHMCTHYECKOro

TCCTa

2 KneTtka xax Onoornueckast CHcTeMa

Knerka — cTpykTypHO-(yHKIMOHATIbHAS €IWHUIIA KUBOTO. VICTOpHUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBann, M.

[neiinen, P. Bupxos). OCHOBHBIE MONTOXKEHUS COBPEMEHHOMN KIETOYHON TEOPHH.

21 MeToabl MOJIEKYJIIPHON M KIETOYHOW OMOIOTHU: MUKPOCKOIHUS, XpoMaTorpadus,
anexTpodopes, METO]T MEUYEHBIX aTOMOB, muddepeHnraibHoe
1eHTpUuyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK

99 XHUMHUYECKHUN COCTaB KIETKH. MaKpo-, MUKpPO- U yIbTPaMHKpPO3JIEeMEHThI. Bona u

e poib Kak pacTBOPHTENs, pPeareHTra, yyacThe B CTPYKTYPHUPOBaHMM KIIETKH,
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TETUIOPETyIAUU. MuUHepaibHble BEIIECTBA KIETKH, MX OHOJIOTHYECKas pPOJib.
Ponp KaTMOHOB M aHHOHOB B KJIETKE.

buonornueckue mnomumepsl. benku. AMHUHOKHCIOTHBIH  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Monekynbl. [lepBuuHas cTpykTypa Oenka, NenTHAHAS
CBs3b. BTOpuuHas, TpeTHyHas, 4YETBEPTUYHAs CTPYKTYpbl. JleHaTypauus.
CgoiictBa 6enkoB. Knaccugukarus 6enkoB. buonornueckue GyHKIMHA OEIKOB.
VYraeBoapl. MoHOcCaxapupl, AUCaxapuabl, OIUTrOcaxapuibl U MOIHCAXapPHUJIBI.
OO6umii mnmaH cTpoeHMss U (U3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
Buonornueckue GyHKINU yriIeBOIOB.

Jlumuael.  T'uapodunbHO-rHApodoOHBIe cBolicTBa. Kiaccudukanus nunuaos.
Tpurmuuepuasl, ¢Gochonunuapl, BOCKH, CTepouabl. buonormueckue ¢GyHKIIUU
aunuaoB. O0ImuMe cBOMCTBA OMOTOrHYeCKHX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh
K CaMO3aMBbIKaHHUIO, TIOIYIIPOHULIAEMOCTb.

Hyxnennosbie xucnorsl. JIHK u PHK. CrpoeHne HyKJIEMHOBBIX KHCIOT.
Hyxneoruasl. [Mpunnun xommuiementapaoctu. IlpaBuno Yaprapga. Crpykrypa
JIHK — nBoiinas cnimpanb. MecronaxoxaeHue u ouonorndeckne ¢pynkiuu JJHK.
Buast PHK. ®ynkiuu PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonornueckue ¢pynkuuu AT®. BoccTanoBieHHbIE IEPEHOCUNKH, UX (YHKIIUU B
kietke. CexkBennposanue JTHK.

CtpykrypHass Ouonorusi: OMOXUMHYECKHE U OHOPH3UYECKHE WCCIICTOBAHMS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPHI OMOMOJIEKYJT

Tumel  KJIETOK: JyKapuoTHUeckas ¢  mpokapuotudeckas. CTpyKTypHO-
GyHKIIMOHAIBHBIE 00pa30BaHUS KIETKH.

CtpoeHne mpokapuoTHUecKor kieTku. KierouHas creHka Oaktepuid W apxew.
OcoOEHHOCTH CTpPOCHHSI TeTepOoTpoHOW M aBTOTPOGHON MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEH03aX.

Ctpoenue W (QpyHKIMOHMpPOBAHUE HYKapUOTHUYECKOM KieTku. [lna3zmarumyeckas
MeMmOpaHa (miaszmanemma). CTpyKkTypa Iia3MaTHueckol MeMOpaHbl. TpaHcropT
BEIIECTB Uepe3 IUIa3MaTHYEeCKyr0 MeMOpaHy: maccuBHbIA  (muddysus,
2.3 obneruéHnass aud@dy3us), aKTUBHBIN (NMEPBUYHBIA M BTOPUYHBINA aKTHBHBIN
Tpancnopt). [lomynponunaemocts MemOpanbsl. Pabora HaTpuii-kanueBoro
Hacoca. DHJIOIMTO3: MHUHOIUTO3, (aronuTo3. Dk3o1uTo3. KieToyHas cTeHKa.
CrtpykTypa v QyHKIIUU KIETOYHON CTEHKH PacTeHH, IpruOoB.

Hutomnasma. I[lutozonb. IluTockener. [[BumxeHue nuTomiazMbl. OpraHouibl
kiaeTku. OnHomMeMOpaHHBIE OPTaHOWABI KJIETKH: JHAOIUIa3MAaTUYEeCKash CeTh
(OIIC), anmapar ['onbaxu, TU30COMBI, UX CTpoeHHE U (YHKIMH. B3auMocBs3b

O,I[HOMCM6paHHBIX OpraHorua0B KIICTKH. CTpOCHI/Ie TpPanyYJEIPHOI'O PETHUKYIIYMA.

CuHTEe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['mamkuid
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(arpanyisipHBI) SHAOMIA3MaTHUeCKul peTukynyMm. CekperopHas (QyHKUHUsSA
anmnapara ['ompmxu. TpaHcnopT BewmiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kieTok. Knerounsiii cok. Typrop.

ITonmyaBTOHOMHBIE OPTaHOU/IbI KJIIETKU: MUTOXOHIPUH, TUIACTHUIBL.

Crpoenre W (yHKIMHM MUTOXOHApPHM M TuacTuji. llepBuuHbIe, BTOPHUYHBIE U
CIIOKHBIE  IJIACTUABl  (DOTOCHHTE3UPYIOUMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTBHI, JICMKOIUIACTHI BBICIIUX PACTCHUA.

HememOpanubsie opranouasl kietkn CrtpoeHue M (yHKUMHM HEMEeMOpaHHBIX
OpraHouioB KJeTku. PubGocombl. MukpoduiameHTsl. MBpIleuHble  KIETKU.
Mukpotpyoouku. Knerounsii nentp. CTpoeHHe U JBIKCHHE >XTYTUKOB U
pecanyeK. MUKpOTpyOOUKH IUTOIUTa3MbI. L{eHTproms.

SAnpo. Obonouka siapa, XpOMaTHUH, KAapHOIUIA3Ma, SIPBILIKHA, WX CTPOECHHE H
bynkuuu. Snepusiii OenkoBbii Marpukc. [IpocTpaHCTBEHHOE pacmoiOKeHUE
XpoMocoM B HHTep(azHOM saape. benku xpoMaTHa — THCTOHBI.

Kinerounsle BrimoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT

(pacTuTenbHOM, )KUBOTHOW, TPHOHON)

AccuMUITALIASL ¥ TUCCUMIUISIINS — JIBE€ CTOPOHBI MeTabonm3ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPO(MHBIA M TeTepOTPOPHBIA. YUacTHE KHCIOPOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecrieueHrue KiIeTKu: mnpeBpamnieHue ATD B
0oOMeHHBIX Tmporeccax. DepMEHTATUBHBIM XapaKTep peakIuil KICTOYHOrO
Metabonu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA W MEXaHWU3M JICUCTBUSI.
Kodepmentosr. Otnnuns GpepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
AKTUBATOpPhl M OEIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATUBHBIX
peaxIuii OT pa3NTuYHbIX (PaKTOPOB.

IlepBuyHBIil CHHTE3 OpraHUYECKUX BellecTB B KieTrke. PdorocuHTe3. Poib
XJIOporuiacToB B mpouecce (orocunteza. CBeroBas U TeMHOBas (asbl.
[TpoayktuBHOCTH (hoTOCHMHTE3a. BrusHue paznuuHbIX (AKTOPOB HA CKOPOCTh
24 dborocuHTe3a. 3HaueHne (HOTOCHHTE3A.

XeMocuHTe3. PaznooOpa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTpUULIMpYIOlue
OakTepuu, *Keae300aKTepuu, cepoOaKTepUH, BOAOPOJIHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHble opranu3Mbl. Buabl Opoxenus. IIpogykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTMH ¥ BO30YIUTEIHN OONE3HEH.

AdpoOHBIE OpraHu3Mbl. DTarbl 3HepreTudeckoro oomeHa. IToaroroBuTenbHbII
stan. [ ukonu3 — 6eCKUCIOPOHOE PACHIEIIIEHUE TIOKO3bI.

buonoruueckoe okucieHUE, WIM KJIETOUYHOE JAbIXaHHe. Pojab MUTOXOHIpuil B

mponeccax OHOJIOrHYECKOro OKHCJICHHA. I_II/IKJ'II/I‘IGCKI/IC pCaKIunu.

OxucnureabHoe (HochOopUuInpoOBaHuUE. HDeI/IMYH_[eCTBa a’po0HOro IIyTH oOmeHa

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 08:52 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




BEIIIECTB Mepe aHadpOOHBIM. D(PPEKTUBHOCTH FHEPTETUUECKOT0 0OMEeHa

Peakuuu matpuyHoro cuHte3a. [IpuHIMI KOMIIJIEMEHTApPHOCTH B pEaKLUAX
MaTpUYHOr0 CHHTE3a. Peanu3anus HacinencTBeHHOM nHpopmanuu. [ eHeTnyeckuit
Ko, ero cmoictBa. Tpanckpunius — matpuunblid cuHTe3 PHK. IlprnHnmmsr
TPAHCKPUIILHUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancmsius u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTese Oenka.
VYcnoBus 6mocunTeza Oenka. KomupoBanume amuHokucnor. Pomb pubocom B
95 OuocuHTe3€e OenKa.

' Opranuzanys TeHOMa y IPOKapuoOT U AyKapuoT. Perynsuus akTUBHOCTH I'€HOB Y
npokapuot. ['mnoreza omepona (. XKakob, XK. Mano). Perynsius oOMeHHBIX
MPOIIECCOB B KieTKe. KieTouHslili roMmeocTas.

Bupycel — Hekinerounsle (OpMBI KU3HM U OONMraTHele mapasutbl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(Aaros.

BupycHbie 3a0oieBaHus 4elloBeka, KUBOTHBIX, pacrenuid. CIIMJ], COVID-19,

COIIMAJIBHBIC U MCIUIIUHCKHUEC HpO6J'IeMBI

Knerounslii mmxi, ero mepuoisl M perymsanus. HWurtepdaza u  MUTO3.
OcobeHHoCcTH TpoleccoB, MpoTekaroux B uHTepdasze. [loaroroBka KieTku K
nenenuto. [IpecuHtrermdeckuii  (MMOCTMUTOTUYECKUI), CHHTETUYECKUH |
HNOCTCUHTETHYECKUH (IPEMUTOTHUECKUI) EprUOIbl HHTEP(haA3bI.

Marpuunbiii cunte3 JIHK — pemnukanma. I[lpunnuner permmkanuu  JIHK:
KOMIIJIEMEHTAapHOCTh, IIOJYKOHCEPBAaTUBHBIA CHHTE3, aAHTUIIAPAJLIEIBbHOCTD.
Mexanusm penukanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
2.6 TejoMepa3a. XpPOMOCOMHBIM HaOOp KIETKHM — KapuoTul. JIUmiongHelii u
rarmiouaHbI  HAabopbl XpomocoM. ['oMonmorumunblie XpoMocoMmbl. [lomoBbie
XPOMOCOMBI.

Jenenne xierkn — muto3. CTaguu MUTO3a U MPOMCXOAAIIUE B HUX IPOLECCHI.
Tunsl mMuto3a. KapnokumHe3 u nurokuHe3. buonormdeckoe 3HadeHHE MHUTO3a.
Perynauus murornyeckoro mukia kiaetku. [Iporpammupyemast kiietTodnas rudenb
— anomnTos.

DyHKIMOHAIbHAsA T€HOMHUKA

3 OpFaHI/I3M Kak OMoJIorudecKkas cucTeMa

OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OpraHu3Mbl  H
MHOTI'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOKEHUS OpraHuW3MOB: Oecronoe (BKJIIOYash BEr€TaTUBHOE) U
3.1 nonoBoe. Buusl Oecrororo  pa3MHOXKEHUsS: IIOYKOBAHUE, CIOPYIIALUS,
(dparmeHTaLMsl, KIOHUPOBAHHUE.

[TonoBoe pazmHoxeHue. [lonoBeie kieTky, uiau ramersl. Meio3. Craguu Meiosa.

IToBenenue xpomocoM B Meniose. Kpoccunrosep. bruonorndeckuii cmMbICi Meo3a
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Y TI0J10BOro Iporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[TpenzaponpiieBoe pasurue. ['ameroreHes y >kMBOTHBIX. IlosioBbIE >kenes3bl.
OO0pa3oBanue U pa3BUTHE TMOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
CrpoeHue mMONOBBIX KiIeTOK. OmIogoTBOpeHHEe U SMOPHOHAIBHOE pa3BUTHE
XKHUBOTHBIX. CITIOCOOBI OMIIOIOTBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuyanbHoe pa3BUTHE OpraHu3moB (oHToreHes). Craauu smMOpHOreHesa
KHUBOTHBIX (Ha rpumepe Jsarymku). Jpodnenue. Tumbl apodienus. OcoGeHHOCTH
JpoOJIeHHsT MJICKOIMUTAIOMIMX. 3apoJIbIIeBble JUCTKU (TracTpysius). 3akiagka
OpraHOB M TKaHEH U3 3apOABILICBBIX JMCTKOB. B3aMMHOE BIMsSHHE YacTed
pa3BUBAIOIIECTOCS 3apojbliia (dIMOpUOHANBHAS WHAYKIHUS). 3aKiagka IUIaHa
CTpPOEHHUS KMBOTHOI'O KakK pE3yJIbTaT HMEpPapXUUECKUX B3aUMOJCHCTBUN TI'E€HOB.
BnusiHue Ha >MOpHOHANIBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOLICH
Cpenbl.

Poct u pazurtue xxuBoTHbIX. [locTamMOpuonanbHblil nepuosa. Ipsmoe u Henpsimoe
pasButHe. PasButne ¢ Metamop}o3oM y OECIIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHojoruueckoe 3HAYEHHE NPSIMOIO U HENPSMOrO pa3BUTHSA, HX
pacrpocTpaHeHue B INpUpoae. TuIbl pocTa >KUBOTHBIX. PAKTOpbI peryiasuuu
pocTa JKMBOTHBIX M uenoBeka. CTaauud MOCTIMOPHUOHAIBHOTO DPAa3BUTHI Yy
JKUBOTHBIX U 4enoBeKa. [leprnosipl OHTOreHes3a uenoBeKa.

PasmHoxkenne u pasButue pacteHuil. ['ameropur u cmopodur. Meiio3 B
JKU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHue cmop B Mpoiecce Melo3a.
I'amerorene3 y pacreHuil. OIUIOIOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BoiiHOE OIUIOOTBOPEHNUE y IBETKOBHIX pacTeHuidl. OOpa3zoBaHue u

pa3BuTHE ceMeHU. MexaHu3MBbl peryiIsluid OHTOT€HE3a y PACTEHUM U KUBOTHBIX

HCTOpI/IH CTAaHOBJICHUA W  Pa3sBUTUA T'CHCTHUKHM KaK HayKH. OCHOBHBIC
TEHETHYCCKHE ITOHATHS W CHUMBOJIBL. I OMOJIOrMYHEIC XPpOMOCOMEI, aJlJICJIBHBIC
3.2 T'CHBI, aJIbTCPHATHBHBLIC IIPHU3HAKU, ,I[OMI/IHaHTHHﬁ n peH€CCHBHBIﬁ IMIPpU3HAK,
. roMO3urora, rerepo3urora, 4YucCTasd JIMHUA, I‘I/I6pI/II[BI, I'CHOTHII, (1)eHOTI/IH.
OcCHOBHBIE MCTO/JBI T'CHCTUKH FI/I6pI/II[OHOFPI‘ICCKHI>'I, HHTOHOFH‘ICCKHfl,

MOJI eKYJ'IHpHO'FeHeTI/I‘IeCKI/Iﬁ

Monorubpunnoe ckpemupanue. [lepBpiii 3akoH MeHens — 3akoH eTuHo00pa3us
ruOpuoB TepBOro mokojeHus. IlpaBwiio goMuHUpoBaHHMA. BTopoil 3akoH
MeHnnens — 3aKkOH pacllelieHus Ipu3HaKkoB. LluTonormyeckue OCHOBBI
33 MOHOTMOPHIHOTO CKpELIMBaHus. [ riore3a YucToThl raMer.
' AHanusupyouiee ckpemuBaHue. [IpoMexyTOUHBIM XapakTep Hacael0BaHUs.
Pacmiennenue npu3HaKoB PH HEIIOJIHOM JOMUHUPOBAHUMU.

Jurnbpunnoe ckpemuBanue. Tperwii 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HaCJICaO0BaHUA IMPHU3HAKOB. ]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBbI ,Z[I/IFI/I6PI/II[HOFO
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CKpEILMBaHMUS.
CuernnenHoe HacnenoBanue mpu3zHakoB. Paborer T. Moprana. CrerieHHOe
HACJICJOBAHUE TE€HOB, HAPYLIECHHUE CLEIUICHUS MEXAY T'eHaMu. XPOMOCOMHAast
TEOPUS HACIIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBI MEXaHHU3M OINpEAeNeHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIli U TeTeporaMeTHbI mnoi. I eHeTnueckas
CTPYKTypa IOJOBBIX XpOMOcOM. HacnenoBaHue IpPHU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enorun kak nenoctHas cucrema. [lmedorponus — MHOKECTBEHHOE ACUCTBUE
resa. MHOXECTBEHHBIN aienu3M. B3auMmoaelcTBHE HeallJIeIbHBIX TI'€HOB.

Komnnemenrapuocts. Dnucras. [lonumepus

BzaumogpetictBue reHoTHIa 1 cpefpl npu popMupoBanuu Gpenoruna. M3MeHunBoCcTh
npu3HaKoB. KadecTBEHHbIE M KOJIMYECTBEHHBIC NPU3HAKU. BUabl M3MEHYMBOCTH:
HECHACIICACTBCHHAs! U HACJICACTBCHHASL.

MomudukanyionHass ~ W3MeHYMBOCTb.  Pomb  cpenl B (pOPMUPOBAHUU
Mo pUKaMOHHOM n3MeHunBocTH. Hopma peakiu npusHaka. BapuaiyioHHblit psij
u BapuanmoHHas kpuBag (B. Woranncen). CaoiictBa MoauQpHKalMOHHON
W3MEHYUBOCTH.

['enorunnyeckas n3MeHUMBOCTb. CBOMCTBA T€HOTUIIMYECKOW M3MEHYMBOCTH. Busl
3.4 FEHOTHITNYECKOH M3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

' KomOuHaTiBHAass W3MEHYMBOCTh. MeH03 M TIOJOBOM MpoOIecC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTU. Posib KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIAHUU
TEHETUUYECKOro pa3HooOpasus B Ipejieniax 0HOro BU/A.

MyrannoHHass H3MEHYMBOCTb. BHibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBAHHBIE MyTalMH. SIEpHBIE M LUTOIUIA3MAaTHYECKHE
myranuy. COMaTu4ecKue U MooBble MyTauuu. 1 [puyrHbI BOSHUKHOBEHUS MyTALUi.
MyrareHpl M WX BIHSHUE HA OpPraHU3MbL. 3aKOHOMEPHOCTH MYTALMOHHOIO
nporiecca. 3aKOH T'OMOJIOTMYECKUX PsIJIOB B HacleACcTBeHHONW u3menunBocty (H.M.

BaBI/IJ'IOB). BHCHI[epHaﬂ HN3MEHYHMBOCTD U HACJICACTBECHHOCTh

Kapuotun 4denoBeka. MexayHaponHas mporpaMMma HCCIEIOBaHUsT T'e€HOMaA
yelioBeKa. MeToapl  M3Y4YeHMsT T'€HETMKU  YeJIOBEKAa: TI'€HEaJOrMuecKHid,
OJIM3HECIOBBIH, IIUTOrCHETHYCCKHI, MOMYJISUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpemMeHHOE OIpEICIICHUE TEHOTHIIA:
3.5 MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C TTOMOIIBIO
[MI[P-ananm3a. HacnencTBeHHble  3a0oneBaHUs  4eloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0one3Hu YEJIOBEKa. bonesnn c HACJIEACTBEHHON
MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW TeHETUKU B MPEAOTBpAIllEHUU

U JIEYEHNH TeHETHUECKUX 3a00eBannii yeaoBeka. CTBOIIOBBIE KIETKU
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JlomecTukanyst u cenexuysi. 3apoXkIeHUE CEJIEKIUH U JoMecTukauu. Yuenue H.1.
BaBmiioBa 0 1eHTpax NMPOMCXOKICHUS M MHOr00Opa3us KyJIBTYPHBIX PacTEHHH.
Ponp cenexumu B co3gaHuu COpPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopona,
mTamMM. 3aKOH I'OMOJIOTMUECKMX PSJOB B HacleNCTBEHHOM u3MmeHumBoctu H.M.
BaBuiiosa, ero 3HaueHue JUis CeIEeKIMOHHONW paOoThI.

Metonbl  cenekUMoHHOW palboThl. McKycCTBEHHBIM OTOOp: MAaccoBbIM H
UHAWBUIYAIBHBIA.  OTambl ~ KOMOMHALMOHHOM  cenekuuu.  VMcnblTanue
IpOM3BOJUTENECH MO MOTOMCTBY. OTOOp MO T'EHOTHIY C TOMOUIbIO OLIEHKH
36 (deHoTHna NoTOMCTBA U OTOOP 1O TEHOTHITY C MoMoIbio aHanu3a JTHK.

' HckyccTBeHHBIN MyTareHe3 Kak METO/l CEeKITMOHHOM paboThl. PagnanvnoHHbi 1
XUMHUYECKMH MyTareHe3 KaK HCTOYHHMK MYyTalMid Yy KyJIbTypHBIX (opMm
opranu3moB. Mcnonb3oBaHMEe TEHOMHOIO PENAKTUPOBAHMS U METOZOB
pexomOunanTHbIX JTHK 114 nonydenus ucxoanoro MaTepuana s CeleKIHH.
[onmy4yenne nomumionnoB. BHyTpuBHIOBas TuOpumu3anus. bBIM3KOpoaCTBEHHOE
CKpelMBaHue, WM MHOpUAMHT. HepoacTBeHHOE CKpeIlMBaHHWE, WM ayTOPHMHT.
I'erepo3uc u ero npuuunbl. VMcnons3oBanue rereposuca B cenekiuu. OTaanéHHas
rubpuamzarms. [Ipeononenne Oecrutoquss MEXBHIOBBIX THOpuaoB. JlocTrokeHus

CEJICKLIMH PACTEHUI U JKUBOTHBIX

OObEeKThI, UCIIONIb3YeMbIe B OMOTEXHOJIOTUH, — KJIETOUHbIE M TKaHEBbIE KYJIbTYPBI,
MUKPOOpPraHU3MbI, HMX  XapaKTepucTuka. TpaguuuoHHas  OUOTEXHOJIOTHUS:
xjieboneyeHue,  MOJydeHHE  KUCIOMOJOYHBIX  IMPOAYKTOB,  BUHOZEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTHYECKUX TEXHOJIOTHM.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT UM BUTAaMHHOB.  VICKycCTBEHHOE
3.7 OIJIONOTBOpEHUE. PeKOHCTpyKIusl SHIEKIETOK U KIOHUPOBAHHE IKUBOTHBIX.
MeToz TpaHCIUTaHTAIUHU STep KIETOK.

XpoMOCOMHasi M TE€HHas WHXeHepusa. VICKycCTBEHHBIH CHHTE3 T€Ha |
KoHCTpyupoBanue pekomOmHaHTHBIX JIHK. JlocTwkeHus W TEpPCIEKTUBBI
XpOMOCOMHOW ¥ TE€HHOM HHXXEHepuh. MenulnuHCcKhue OHOTEeXHOJIOTUH.

Hcronp30BaHNEe CTBONOBBIX KIIETOK

4 Cucrema 1 MHOrooOpa3ue OpraHuuecKoro Mupa

buonoruueckoe pa3Hoo6pa3He OpraHnu3MoB. COBpeMeHHaH CHUCTEMA
OpraH”uv4eCcKoro Mwupa. HpI/IHHI/IHH KJ'IaCCI/I(I)I/IKaI_[I/II/I OpraHnu3MoOB. OCHOBHEBIE
CUCTCMATHYCCKUC I'PYIIIIBI OPraHU3MOB.

41 OcobenHocTH CTPOCHUA MU XKXHU3HCACATCIbHOCTU OIHOKJICTOYHBLIX OpPIraHU3MOB.
. BaKTepI/II/I, apxeu, OAHOKJICTOYHBLIC rpI/I6LI, OOHOKJICTOYHBIC BOAOPOCIIH, APYTrUC
IMPOTHUCTHI. Kononunanbabie OpraHu3MBbl. I[BI/I)KGHI/IG OIHOKJICTOYHBIX OPraHNU3MOB:
aMé6OI/I,I[HOG, KTYTUKOBOC, pCCHUYHOC. BaIHI/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

P%ﬂpa}KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucel
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MHorokneroynblie pacTeHus. B3auMocBsa3b 4aCcTE MHOTOKIETOYHOIO OPraHUu3Ma.
TkaHu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
4.2 Kak eauHoe uenoe. TkaHu pacreHud. TUIBI  pacTUTENBHBIX  TKAaHEW:
oOpa3oBarenpHasi, TIOKPOBHAs, MPOBOJAINAs, OCHOBHAs, MeXaHUYecKas.

OcobeHHocTH cTpoeHUs, QYHKIMNA U pacIooKEeHUs TKaHEH B OpraHax pacTeHui

BereratuBHbIC U TeHEpAaTUBHBIE OpraHbl pacTeHUN. DYHKIIMU OPTaHOB U CHCTEM
opranoB. Kapkac pactenunil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUMN: TPONU3MBI U
Hactuu. llornomienune BOABI, YIVIEKUMCIOrO Ta3a W MHMHEPAIBHBIX BEIIECTB
pactenusaMu. Jlpixanue pacteHuid. uddy3us razoB yepe3 MOBEPXHOCTb KIIETKU.
4.3 TpaHcnopTHBIE CHCTEMBI pAacTeHWi. Bpinenenuwe y pacTeHuid. 3amura y
MHOTOKJIETOUHBIX pacTeHui. Kyrukynma. CpencTtBa NMacCHBHOW M XUMHYECKOU
3amuThl. OUTOHINBL.

PaznpaxxuMocTs M perymsaums y OpraHu3MoB. Pa3npakuMocTe M perymsuus y

MHOI'OKJICTOYHBIX paCTeHHP'I. PocroBrie BC€IICCTBA U UX 3HAYCHHUEC

MHOroKkJIeTOUHbIE  KMBOTHBIE.  B3auMOCBSI3p  4acT€l  MHOIOKJIETOUHOI'O
opranusma. TkaHu, opraHbl U CUCTEMBI OPTaHOB MHOI'OKJIETOUHOIO OpraHU3Ma.
45 Opranusm kak enuHoe nenoe. ['omeocrtas. TkaHM )KMBOTHBIX U 4enoBeKa. THIbI
' KUBOTHBIX TKaHEH: SMUTENIHalbHas, COCIUHHUTEIbHAs, MBbIIIEUHAs, HEpBHAs.
OcobeHHOCcTH CcTpoeHMs, (GYHKIMA M paclojoKeHHs TKaHe B opraHax

JKHBOTHBIX W YCJIOBCKA

Oprasbl U CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CHCTEM OPTaHOB.
Omnopa Tena opraHu3mMoB. CKeJeTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHblil 1 BHyTpeHHHH ckeneT. CTpOeHHE U TUIBI COEIMHEHUs
KOCTEH.

JIBI>KeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme >kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpixaHue kuBOTHBIX. KoxkHoe mpixanue. XKabepHoe u
JIErOYHOE JbIXaHHE.

JIpIxaHue TI03BOHOYHBIX JKMBOTHBIX. OBOIIOIMOHHOE YCIOXXHEHHE CTPOCHUS
46 JNETKUX MO3BOHOYHBIX >KMBOTHBIX. /[pIXarenpHas cucreMa 4desoBeka. MexaHu3m
' BEHTWIALMM JIETKUX Yy NOTHUL M MIEKONHUTAIONIMX. TpaHCHOPT BEUIECTB Yy
opranu3MoB. TpaHcmopT BemiecTB y XUBOTHbIX. KpoBeHOcHas cucrema m e€
opranel. KpoBeHOcHas  cucrema  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpalleHHsa. OBOJIOLHUOHHBIE YCIOKHEHHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. BblleneHue y opranu3MoB. Beiaenenue y
#KUBOTHBIX. COoKpaTuTenbHble Bakyosu. Opransl BbieneHus. CBs3b MOJIOCTH Tesla
C KPOBEHOCHOW M BBIICIMTEIIBHONW CHUCTEMaMu. BplferneHne y N03BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOIOKJIETOYHBIX JKMBOTHBIX. IIOkpoBBI M uX

IIPOU3BOJHBIC.
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PaznpaxuMocTs U peryssinus y opraHu3mMoB. Pa3ipa)kuMocTh y OJHOKIETOUHBIX
opranu3mMoB. Taxcuchl. Pa3zapaxuMocTb W peryisiius y MHOT'OKJIETOYHBIX
pacteHuii. PocToBbIe BelecTBa U MX 3HAUEHUE.

HepBHas cucrema u peduieKTopHas perysius Y MHOTOKJIETOYHBIX KMBOTHBIX.
Hepsnas cuctema u e€ oTJenbl. DBONIOLMOHHOE YCIOKHEHNE CTPOSHUS] HEpBHOU
CHCTEMBI y )KUBOTHBIX.

Pa3zpaGorka anroputMoB u mporpamMm i 3(PQPEeKTUBHON (QYHKIIMOHAIBHON
AQHHOTALlMM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOIOMOB

MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

5 OpraHu3m 4eoBeKa U ero 310pOBbe

Opranbl U cucTEMBI OPraHoB uyenoBeka. OTebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedunekropHas nyra. be3ycrnoBHblE U YCIOBHBIE
51 pednekcel. I'ymopanbHas peryisiuus W SHIOKPUHHAS CHUCTEMa >XHBOTHBIX W
' yesioBeKa. JKesne3bl SJHIOKPUHHON CUCTEMBI M UX TOPMOHBI. JIeCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOH W HSHAOKpUHHON cucTteM. [wumoramamo-runodusapHas

cucrema. Peduexc u pedekropnas ayra. besycinoBHble U yciaoBHBIE pedIeKChl

3amurta opranuzMa ot OomnesHeil. IMMyHHas cuctema uenoBeka. KieTouHblil u
TYMOPQJIbHBIA HWMMYHHUTET. BpoxAEHHBIA, NpUOOpeTEHHBIN crenuduaecKuit
5.2 UMMYHUTET. Teopusi KIOHaJIbHO-celekTuBHOro wummyHutera (I1.Dpnux,
®.M.bepuer, C.Toneraa). BocnamurenbHbple OTBETHl OpraHu3MoB. Poinb

BPOXAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHMil

5.3 KpoBenocnasi cucrema u e€ opransl. Cepjlie, KpOBEHOCHBIE COCYJIbI U KpPOBb.

Kpyru xpoBoobpamienus. Pabora cepna u e€ perynsnus

Heixanue yenoeka. Juddysust ra3zoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
5.4 cucteMa 4yenoBeka. JlpixarenpHas  IMOBEPXHOCTh. Perymsnus — JbIXaHus.

Jlp1xareabHble 00BEMBI

HI/IH_ICBapI/ITeJ'ILHa}I CUCTEMaA 4YCJIOBCKA. OTI{CJ’ILI MUIICBAPUTCIBHOIO TpPaKTa.
55 HI/IH_[CBapI/ITeJ'ILHBIC KCJIC3hI. BHYTpI/IHOJ'IOCTHOC u BHYTPUKIICTOYHOC

IMUIICBAPCHUC

[TokpoBel U ux mnpousBoguble. Opranbl BbaeneHus. [louku. Ctpoenue u
5.6 ¢byHkuroHupoBaHue HedpoHa. DuibTpanus, CeKpelus 1 00paTHOE BCaChIBAHHE

KaK MeXaHU3Mbl paboThl OpraHoB BblAeneHus. OOpazoBaHuE MOYH Yy YeIOBEKa

57 I[BI/I)KGHI/IG YyeJIOBEeKa: MbIleuHas cucreMa. CKEICTHBIC MBIIIIBI U HUX pa60Ta.

CTpOCHI/Ie W THUIBI COSIMHEHUS KOCTEM

6 Teopus sBomtonnu. Pazsurre xnu3HU Ha 3eMie

6.1 OpomonmonHass  Teopuss Y. [lapBuna. Ilpeanochbuiku — BO3HUKHOBEHMS

napsuHM3Ma. JKu3Hb 1 HayyHas aesrenbHocTh Y. JlapBuHa.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 08:52 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




JBmxymue cuibl 3BodMoudd BUAoB 1o Y. JlapBuHY (BBICOKAash MHTEHCHUBHOCTh
pa3MHOXKEHHUSI OpraHuW3MOB, HACJIEICTBEHHAs WM3MEHYMBOCTh, OOpbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH OTOOD).

Odopmrnenne cuaTeTnyeckoir Teopun sBomironuu (CTD). HelttpanpHas Teopus
sBomonin. COBpeMEHHasl HBOMIOIMOHHAS Ouonorvs. 3HaueHue IBOITIOIMOHHON

TCOPpUU B (I)OpMHpOBaHI/II/I CCTCCTBGHHO-H&y‘lHOﬁ KapTHUHBI MUpa

[Tonmynauust kak s3JaeMeHTapHas eauHuua HBoMolUU. COBpEMEHHBIE METOJIbI
OLIEHKM TeHETHYECKOro pPa3sHOooOpa3us M CTPYKTYphl momyisinuii. M3meHenne
reHo)oH/Ja MOMYJSIIMM KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHetTudeckoro pasHosecus k. Xapau, B. BaiitnOepra.

OneMeHTapHble (AKTOpPHl (IBIKYIIME CHJIBI) JBOJMIONUU. MyTalmOHHBINA
nporecc. KomOunatuBHass u3MEHUYMBOCTh. Jlpeilp reHoB — ciydaiiHbie
HEHANpaBJieHHblE M3MEHEHHs] 4YacTOT aiened B nonymsauuax. Oddekr
OCHOBATEJIA. Murpanuu. N3onsus MO YJISIIIUIA: reorpapuyeckas
(mpocTpaHcTBeHHAs ), OMonoruyeckas (penpoyKTHBHAS).

EcrectBenHblii oTOOp — HampaBisioumil  ¢aktop 3Bomronuu.  DopMbl
€CTECTBEHHOro 0TOopa: JBIXKYIIUH, CTaOWIM3UPYIOUIUH, Pa3pbIBAOLINI
(mu3pynTuBHBIN). [TomoBoit oTOOP.

6.2 [IpucnocoONeHHOCTh ~ OpPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIHUH.
' Bo3nukHOBeHHWE — TpucmocoOieHud y  opranu3moB.  Apomopdos3sl U
uauoananrtanun. [IpuMepsr pucnocoOieHuit y opranu3mMoB. OTHOCUTEIHHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBaHue Kak —pe3yiabTar
MUKpO3BOMIOIIMU. M3omsius — kimtoueBor (akTtop BumooOpazoBaHus. Ilytu u
CIIOCOOBI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOe  (DKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJTHIUIONIU3AIINS,
rubpuausaiys). JiuTenbHOCTh SBOMIOIMOHHBIX TPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOTOTHYECKOI0 Pa3HOOOpasUs.

Ponb 3BOMIOIIMOHHOI OHONOrUMM B pa3pabOTKEe HAYYHBIX METOJOB COXPAHECHMUS
6uopazHoobpaszus. MUKpPOIBOIIONUS U KOIBOJIOLMS MAapa3UTOB M HX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOWUYNBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HEer

Metonabl M3ydeHUs MakpOdIBOIIOIMH. llaneoHTOIOrHYecKHe METOABl M3Y4EHUs
sBosronu. [lepexonusie Gopmbl U PUIOreHETHUECKUE PSIbl OPraHU3MOB.

6.3 Buoreorpaduueckrne MeTopl n3ydeHus 3Boironuu. CpaBHeHue (opbl U GayHbl
' MaTEpUKOB U OCTPOBOB. bruoreorpaduueckre obmactu 3emiid. BUnsr-sHaeMuku u

PEIUKTHI.

DOMOpHOIOrHYECKHE ¥ CPABHUTEIBHO-MOP(OIOTHUECKUE METObl H3Y4EHUs
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SBOMIOLMU. ['€HETHYECKHEe MEXaHM3Mbl SBOJIOLMUU OHTOI€HE3a M IMOSBICHUSA
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE M  AHAJIOTMYHBIE  OpPTraHBI.
PynumenTtapubsie  opranbl M aTaBU3Mbl.  MOJIEKyISIpHO-T€HETUYECKHUE,
OMOXMMHMYECKHEe U  MAaTeMaTUYeCKUe  METONIbl  W3YYEHHUS  DBOJIOIUU.
I'omonornynsie reHbl. COBpEeMEHHBIE METONBI MOCTPOCHHS (DUIOTEHETHYECKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLINS TEHOMOB.

OO0mue 3akOHOMEpPHOCTH (MpaBuia) HBOMOLUU. HeobpaTUMOCTh IBONIOIHH.

AnanTtuBHas paguanusa. HepaBHOMEpHOCTh TEMITOB 3BOJIOLIMHU

Hayuynble rumore3bl MNPOUCXOXKACHUS JKU3HM Ha 3emie. AOuoreHes u
nancrepmus. JloHaydHbIe PEACTaBICHUS O 3aPOXKICHUH KU3HU (KPEAIMOHU3M).
['mmoTre3a MOCTOSHHOTO CaMO3apOXKJICHUS KU3HH U €€ ONMPOBEP)KCHHUE OMBITAMH
®. Pemu, JI. Cnamwrannanu, JI. Ilactepa. IIpoucxoxnaeHue Ku3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYeckoil 3Bontonuu. [lmaHerapHas (reojorudeckasi)
sBOMIONMS.  XMMHYECKash OJBOJIOLHUSA. AOHUOT€HHBIM CHHTE3 OpPraHHMYECKUX
BemecTB u3 Heopranmdeckux. Ombeir C. Mwmiepa u I'. KOpu. O6pazoBanue
nonumMepoB u3 MoHoMmepoB. KoarepBarHas rumnore3a A.M. Omapuna, rumnoresa
nepBuuHoro OynwoHa JIk. XomzaeiHa, reHernueckas rumnore3a . Mémnepa.
Pu6osumer (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIETKH.

Uctopust 3emimu u Metonsl €€ u3ydeHwus. Vckomaemble OpraHU4ecKUe OCTATKH.
['eoxponomnorust u e€ meronpl. OTHOCHUTENbHAS W aOCOMIOTHAS TE€OXPOHOJIOTHS.
6.4 ["'eoxpoHomoruyueckas mKasa: Y0HbI, 3pbl, HEPUOJIBI, STTOXH.

HavanbHble 3Tanel opraHnyeckor »Bosronuu. IlosiBneHne u 3BOMIOLMS MEPBBIX
KJIETOK. DBOJIOLUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX DKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEePBbIX Ha 3eMJjie COOOIIEeCTB.
Ctpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

[Ipoucxoxnenue 3ykapuor (CUMOMOreHe3). DBOIIOIUOHHOE IPOUCXOKICHHE
BUpycoB. [IpoucxoxkaeHre MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE DTambl 3BOMIONUU BBICHIMX pacTeHud. OCHOBHBIE apoMop(do3bI
pactenuii. Bbixoa pacteHuid Ha cymy. [losiBleHue CHOpOBBIX pacTeHUN U
3aBoeBaHue MMM cymu. CemeHHble pacTeHHus. [IporcxXokIeHHEe LIBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tallbl SBONIONHUH KUBOTHOrO Mupa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX

THUIIOB. HepBHe XOpPAOBLIC JKUBOTHBIC. Kuszne B BOJC. BBOJ'IIOI_II/ISI II03BOHOYHBIX.

[Ipoucxoxkaenne amMmpuouii ¥ pentvauid. IIporMcxoKaeHHe MIIEKOIMTAOIUX U
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ntun. [lpuHnun kimroueBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
MI03BOHOYHBIMH )KUBOTHBIMH CYILIH.

Pa3BuTue xu3HM Ha 3eMie 10 ApaM U NEepHoJaM: apXxel, poTepo30H, MaIe030H,
Me3030H, KaiiHO30M. OOImas XapakTepuUCTHKa KIMMara M T'eoJOrHYeCKUX
nporeccos. [TosiBIeHNe U paclBeT XapakTepHBIX OPraHU3MOB. YTIIe00pa3oBaHHe:
€ro yCJIOBMS U BIMSIHUE HA T'a30BbIi COCTaB aTMOC(hepHl.

MaccoBble BBIMMpPaHUST — 3KOJIOIMYECKHE KpHU3UChHl mnpouutoro. IlpuumHbl n
CJIECTBUS MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN 3KOJOTMYECKHI KPHU3UC, €0

0COOEHHOCTH

Paznensl u 3amaum anTpomosoruu. Mertoasl aHTpornonorur. CTaHOBIEHUE
MIPEICTABIICHUI O TIPOUCXOXKICHUH YeoBeka. COBpeMEHHBIE HayYHbIE TCOPHH.
CxoncTtBo 4enmoBeka C KUBOTHBIMH. CHCTEMAaTHUECKOE ITOJOKEHHUE YeTOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
Mopdomoruueckue, AMOPHOTIOTUUECKHE, (bU3U0II0r0-OMOXUMUYECKHUE,
noBeAeHuYecKue. OTIMYHS YeTOBeKa OT KUBOTHBIX. [IpAMOX0XKIeHHE U KOMITIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOM
CHUCTEMBI.

JBmwxymue cuibl (pakTopbl) aHTPOIOTeHe3a: OWOJIOrMYECKHE, COIHAIbHBIC.
CootHomieHre OUONIOrMYecKUX U COIMANIbHBIX (DaKTOPOB B aHTPOIOreHE3E.
OCHOBHBIE CTaJIMU AaHTPOINOreHe3a. ABCTPAJIONUTEKU — IBYHOTHE MPEAKHU JTIOAEH.
UYenoBek  yMmenblid, MEpBbIE  HW3TOTOBICHUS  opyauil  Tpyna. Yenoek
NPSMOXOJAIIMI W TEpBBIA BBIXOA Jroael 3a mnpeaenbl Adpuxu. Yemoek
6.5 reiaenb0eprckuii — oOImuMi MPeIoK HEeaHJEPTATbCKOrO 4YelIOBeKa M YeJIOBeKa
' pasymHoro. YeynoBek HeaHAEPTAIbCKUN Kak BHUJ JIIOJEH XOJOJHOrO KIIMMaTa.
UYenoBek pa3yMHBIA COBPEMEHHOIO THIA, JECHHUCOBCKUM YEIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a MpeienamMu AQpuky.

DOBONIONUS COBPEMEHHOI'O 4YeloBeka. EcTecTBeHHBIH OTOOp B MHOMYISALHUAX
yenoBeka. MyTanmoHHbIN mpouecc U noaumopdusm. IlonmynsuroHHbIe BOJHBI,
npeiid reHoB, Murpanus U «3GQPexT ocHOBaTENs» B MOMYISALUAX COBPEMEHHOI O
YeJloBeKa.

UYenoseueckue pacel. Ilonarue o pace. bonpimme pacel: eBporeouiHas
(eBpasmiickasi), aBCTpaJlo-HETpOUAHAs  (dKBAaTOpHalbHAs),  MOHTOJOWJHAS
(a3marcko-aMepukaHckas). Bpems u myTw paccerneHusl uyeloBeKa IO TUIaHEeTe.
EnvHcTBO  uenoBeueckux pac. HayyHas  HECOCTOSTENBHOCTH — pacHu3Ma.
[TprcnocoOneHHOCTh 4YeNoBeKa K pPa3sHbIM YCIOBHSIM OKpY)KAIOLIEH Cpeabl.
Bnusnue reorpaduueckoit cpeapl u aperida reHOB Ha MOP(OIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YCJIOBCKA

7 DKOCHUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTH
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Pasnens! u 3agaun sxonorun. CBsi3b HKOJIOTUU C IPYTUMHU HayKaMU.
71 Metonbl skonmoruu. IlomeBble HaOmMIOnEeHUS. DKCIEPUMEHTHl B SKOJOTHHU:
npupoAHble M JaboparopHble. MopaenupoBaHue B 3KOJIOTMH. MOHHUTOPHHT

OKpY’KaroIlel CpeJibl: TOKAIbHBIN, pErHOHABHBIN U TJI00aTbHBIN

Oxonoruueckue (akTopbl M 3aKOHOMEPHOCTH uxX nedcTBusa. Knaccuduxanms
IKOJIOTUYECKUX (PaKTOpoB: abOMOTHYECKHE, OHMOTUYECKUE, AaHTPOIIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTH JEeMCTBHsS HKojJormdyeckux ¢akropoB. IIpasumiio
munumyMa (K. IHmpenrens, 0. JIu6ux). TonepanTHOCTh. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abnornyeckue (axrtopsl. CBeT Kak 3kojorudeckuil gaxrtop. JleiicTBre pa3HbIX
YY4aCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKUE TIPYIIBI
pacTeHMii M >KUBOTHBIX IO OTHOLICHHWIO K cBeTy. CHUrHajibHas poJib CBETa.
DoTONEPUOAU3M.

Temneparypa kak oskomoruueckuii (akrtop. JlelicTBue Ttemmeparypsl Ha
opranu3Mmsl. [[OMKHIIOTEpMHBIE 1 TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak axonoruueckuit ¢dakrop. IlpucnocoOnenuss pacTteHuid K
nojepkaHuio0 BogHoro Oamanca. Kiaccuukanus pacTeHuil o OTHOLIECHHIO K
Bojie. [Ipucnocobnenns ;KUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEKUMA.

79 Cpenpl oOuTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YIIHAsA, ITOYBEHHAs,
IyOWHHAs ~ TMOANOYBEHHAs, BHYTPHUOpPraHu3MeHHas. DOU3HKO-XUMHYECKUE
0COOEHHOCTH cpejl obuTaHus opraHu3MoB. IIpucrmocoOieHus OpraHU3MOB K
’KU3HU B Pa3HBIX CpeIax.

buonornueckue purmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE
puTtMbl. [Iprcrnoco6ieHHOCTh OpraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCIIOBUMN
KHU3HU.

JKuznennesie ¢opmbl opranu3moB. [lonsarue o >kxu3HeHHOU (opme. JKu3HEHHBIC
dbopMBI pacTeHMil: JlepeBbsi, KyCTApHUKU, KYCTApHUYKH, MHOTOJIETHHE TPaBbI,
onHoneTHHe TpaBbl. JKu3HEeHHBbIE (DOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOrOoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a >KH3HH.

buornueckue ¢aktopel. Buabl OMOTHUECKHMX B3aUMOJCUCTBHUI: KOHKYPCHIIHS,
XHUIIIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koomepamus, MyTyaau3M,
KOMMEHCAJTU3M (KBapTUPaAHTCTBO, HaxJICOHNYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommueckue, (dopudeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTHYECKHX B3aUMOJICHCTBUN Ui CYIIECTBOBAHUS OPraHU3MOB B Cpele

00HTaHUA. HpI/IHI_[I/Il'I KOHKYPCHTHOT'O UCKITFOUCHU S

73 DKOJIOrHYeCKUe XapaKTCPUCTUKU TTOIIYJIAINU. HOHYJISII_[I/ISI Kak Owmoliormueckas

cucrema. Poib HEOJJHOPOTHOCTH cpefibl, (PU3NUECKUX O0ApPbEepOB U OCOOCHHOCTEH
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Ouonoruu BUJIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISALIMMA.
OcHOBHBIE TMOKAa3aTeNu MOMYJSALHMUA: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[IOJIOBAst CTPYKTYpPa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCT,
MUTpaLys.

OKkonorudeckas CTpykTypa nonyiasiuuu. OIeHKa YHCIEHHOCTH IONYJISALUU.
JuHamuka nonyiasauuy U e€ peryiasuusa. buornueckuii moTeHUuan MONYJISIUH.
MonenupoBanue AOUHAMMKM —nomyisiuu. KpuBele pocra  4HMCIEHHOCTH
nonynauud. KpuBele BbDKMBaHUA. Perynduus 4MCIEHHOCTH MOMYJSLUNA: POJb
(GakTOpOB, 3aBHCALUIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpareruu BuoB (- u K-ctparerun).

[lonatue 006 »Konoruueckoi Hume Buaa. MecTtooOutanue. MHoromepHas
Mozenb dkonorndeckod Humm Jx.J. Xarumncona. PazMepsl 3KOIOru4eckoin
Huy. [loreHnnanpHas v peain30BaHHAs HUIIU.

Bun xak cucrema nonynasuuil. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEJEHUS W MHUIpaluil  KUBOTHBIX.

buonornyeckue nHBa3zuu JYXKCPOAHBIX BUA0OB

CoobmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OuoOIeHo3e. DJKocHCTeMa Kak OTKpbiTas cucrema (A.Jx.
Tencnu). dOyHKUMOHAIBHBIE OJOKM OPraHU3MOB B JKOCHCTEME: IMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTsl. Tpoduueckue ypoBHH. Tpoduueckue menu u CeTH.
AbGuoTtndeckue 0ok 3KocucTeM. [1ouBbl M Wbl B 3KOcHCcTeMax. Kpyroropor
BEUIECTB U MTOTOK YHEPTUU B IKOCHUCTEME.

OCHOBHBIE TOKa3aTeId IKOCUCTEMBL. bromMacca u mpoayKuus. DKOIOTHYECKHe
MUPaMUJIBI YKCell, OMOMacChl U SHEPTUH.

HanpaBneHHble 3akOHOMEpHbIE CMEHBI cOOOIIeCTB — cykieccud. [lepBuunbie u
BTOPUYHBIE CYKIECCMH M WX MPUYUHBL. AHTpPOMOreHHbIE BO3JCUCTBUS Ha
7.4 cykueccuu. Kimmakcnoe coobuiectBo. bruopasnoobpasue u moinHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTU COOOILIECTB.

[IpuponHbie HSKOCUCTEMBI. AHTPOINOI€HHBIE SKOCHUCTEMBL. ATPOIKOCUCTEMA.
Arporienos. Paznuuns Mex 1y aHTpONOreHHBIMU M IPUPOAHBIMU YKOCHCTEMAaMHU.
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u
dayna. CuHaHTponu3aius ropoackoi ¢ayHsl. buonornyeckoe u X031HCTBEHHOE
3HaYeHHE arpodKOCHUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B 9KOCHCTEMAX.

[TepeHoc sHepruM M BEMIECTB MEXAY CMEXKHBIMH dKOCHCTEMaMH. Y CTOHYHUBOCTh
OpPraHM3MOB, TONYJSIUI M JKOCUCTEM B  YCIOBHSX €CTECTBEHHBIX H

AHTPONOT€HHBIX BO3JCHCTBUI

7.5 buocpepa — obOmennanerapHas oOosouka 3eMiM, TJ€ CYIIECTBYET WU
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cylmiecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdepsl u e€ coctas. JKuBoe BemecTBo 6Mocdepsl U ero QyHKIHUH.
3akoHOMEpHOCTH cylecTBoBaHus Ouochepsl. OcobeHHoctn Ouochepsl Kak
rno0adbHOM  JKOCHCTeMBL.  JlMHamu4yeckoe  paBHOBecue B Ouocdepe.
KpyroBoporsl BemecTB W OHOreOXMMHUYECKHME LHUKIBI (yriepoaa, a3ora).
PurmuuHoCTh siBNIEHMI B Onocdepe.

3onanbHOCTh OMOchepsl. [lonsTie o Ouome. OCHOBHBIE OMOMBI CYIIW: TYHJpa,
XBOIHBIC Jieca, CMEIIAaHHbIE M IIMPOKOJMCTBEHHBIC Jieca, CTENHW, CaBaHHBI,
NYCTHIHU, TPOMHMYECKUE Jieca, BBICOKOrOpbs. KiMMar, pacTUTENbHBIH U
KUBOTHBI MUp OMOMOB CYILIH.

Ctpykrypa U (QYHKIUS KHBBIX CHCTEM, OICHKAa MX PECYpCHOrO MOTEHIHana M

O6uocdepHbIx HyHKIHIHA

DKOJIOTMUeCKHe KPU3HCHl U UX MpUYHHBL. BoznmelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpenpl. OxpaHa BO3AyxXa. 3arpsA3HEHUE BOJAHOWU CPEIIbI.
Oxpana BomHBIX pecypcoB. Paspymenue nmoussl. OXpaHa IMOYBEHHBIX PECYpPCOB.
N3MeHenue kinmara.

AHTpONOreHHOE BO3JCHCTBHE Ha pPACTUTENbHBIM U KUBOTHBIM Mup. OxpaHa
7.6 PACTUTENBHOIO U KUBOTHOrO MHUpa. OCHOBHBIE NPUHLMIIBI OXPAaHbl MPHUPOJIBIL.
Kpacubie xuuru. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
borannueckne cajpl 1 300710TMYECKHE MTAPKH.

OCHOBHBIE TPUHLHIBI YCTOWYMBOI'O PA3BUTHUS YEJIOBEYECTBA M IPUPOJBI.
PanmonanpHOoe  MpUPOJONONIB30BAHME M COXpPaHEHHE  OHMOJIOTMYECKOro

pazHooOpasus 3emin
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

1.Tepemor A.B. buonorus. buonorudeckue cucremsl u npomecchl. 10 kimace: yaeOHUK
I 001Ie00pa30BaTeIbHBIX YUpexkAeHUH (TpodIbHBINA ypoBeHb)/ A.B. TepeMos,
P.A.IlerpocoBa— M.:. Muemo3una, 2020.

2. Tepemor A.B. buonorus. buonornueckue cuctemsl 1 mporecchl. 11 kmace: yueOHUK
It 001Ie00pa30BaTeNbHBIX YUpexAeHU (TpodmbHBINA ypoBeHb)/ A.B. TepeMos,
P.A.IlerpocoBa— M.:. Muemo3uHa, 2020.

2. AradonoBa 1.b., Cusornazos B.W. buonorus pactenuit, rpu6os, numaitnukos. 10-11
KJacchl. YyeOHoe mocoOue st MpoQHIBHBIX KJIACCOB 00I11e00pa30BaTeNbHbIX YUPESIKICHUH.
M.:Ipoda, 2007.

3. Aitna @., Kaiirep [I)x. CoBpemennast reHetuka: B 3-x . — M: Mup,1987.

4. buonoruueckuii YHIUKIONENYECKU cioBapb.-M: CoBeTckas sHIuKIone1us, 1986.

5. buonorus. Dunuknonenus / I'n. pegakrop M.C.I'unsipos. - M.: bonbirast Poccuiickas
suumkinonenus, 2003.

6. Boponros H.H., Cyxopyxosa JI.H. DBomtonust opranudeckoro mupa ((hakynbTaTUBHBII
Kypc): Yuebnoe nmocoobwue mist 10-11 kmaccoB cpemneit mkonbl.2-¢ u3a.- M: Hayka,1996.

7. I'pun H., Crayr V., Teitnop /1. buonorus: B 3-x T.-M: Mup,1990.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. baryes A.C., I'ynenxoBa M. A., Enenesckuii A.I'. buonorus. bonpiioi cnpaBoyHUK
JUTSI IIIKOJTBHUKOB M IMOCTYMAIOMUX B BY3bl.- M.: [Ipoda2004
2. bonrosa 1.B. Coopuuk 3a1a4 o OO01iel O1MoI0ruu s MOCTYMAINIUX B BY3bI. - M.:

«OHukc 21 Bex» «Mup u obpazoBanuey, 2005;
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