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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpasoBaHusi pa3zpaboraHa Ha ocHoBe dDenepalbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buosorus» yriayonéHHoro ypoBHsS uzydeHus (10-11
KJIACCHI) SIBIISICTCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHoU oOnactu «EctecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennanmn  oOydeHHUsT Ha YpOBHE CpEAHEro o0Oimero oOpa3oBaHUsA U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, onpenenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpOBaHHE IO pa3ieiaM M TeMmaMm, paclpeleieHue T0 KiaccaMm,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peanun30BaH MPUHIUIN TPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pas3e KU3HU, Ha
BOCMIUTaHWE OEpeXHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nmporpaMme o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooImero oopa3oBaHuUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriiyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OWOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o ydyeOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA MOAXOAbl K H3YyYECHHUIO OHOJIOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4alOTCsi OCHOBBI MOJICKYJSIPHOM M KJIETOYHOW OMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMONOTHH, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUe, OCHOBBI DKOJIOTUU U yYeHHUE 0 Orocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MM MU OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHala B COACPXKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yuebHoro npeamera «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OuoOJOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHUEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTaBIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOTO00pa3uu U OCOOCHHOCTSX OUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHOJOTUH, SMOpPUOJIIOTMM W OWOJNOTMM pa3BUTUS, TE€HETUKU U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTUH);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICIMPOBAHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLMAJbHO-3KOHOMMYECKHMMU U  3KOJOTHYECKHUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
nporiIakTUKA WH(GEKITMOHHBIX 3a00JIeBaHUl, TIPaBWIa TTOBEJCHUS B TIPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI HHTEUIEKTYAIBHBIX U TBOPYECKUX CIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCIICIOBAHMSI, IIPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
UCCIICIOBAaHMM, pelIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAaHUS OMOTOTHIECKIX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM U K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHre  OOYYAIOMIMMUCS  KOMIIETEHTHOCTM B pPallMOHAIBLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXaromux JroAe (coOmoaeHuss Mep npoduiakThukyd — 3a00JeBaHUM,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTYaJIbHOMN 00pa3oBaTeIbHON TPACKTOPHH, crocoOCTBYyIOIIEH
NocJIeyoneMy Tpo(ecCHOHAaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazopanus, coctapisier 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3AIUsAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCS TPOBEACHUE JAa0OpAaTOPHBIX M MpakTHUecKux pador. Takke ywactue
OOy4YaroIIMXCsS B BBIMOJIHEHUH MPOEKTHBIX M YYEOHO-UCCIIEI0BATENHCKUX PabdoT,
TEMAaTUKa KOTOPBIX ONPENENAeTCS YUYHUTEIEeM Ha OCHOBE HMEIOLIUXCSA
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUMA.

B cootBercTBUM ¢ MeETOIUYECKUMU PEKOMEHJALUUSIMU U TOPSIKOM
peanuzanuu  MpodecCUOHATBPHOTO MHUHUMYMA, W3J0KCHHBIMA B  IHCHhME
MununctepcTBa pocBenieHus Poccuiickoit @eneparuu ot 17 aBrycra 2023 roga
Ne JII'-1773/05" B coxepkaHue M TEMaTHYSCKOE IUIAHMPOBAHHE pabouei
NpOrpamMMbl  BKIIIOUYEHA NPOPOPUCHMAYUOHHAS COCMABNAIOWAs, KACAIOIAsACS
O3HaKOMJIeHUsl ¢ mpennpustusimMu r.0. Camapa u Camapckoil o0nactu u myTtei
nosryaeHus mpodeccuii B coorBeTcTBYyIoNuX BY3ax u CCY3ax.




COJEPKXAHUE OBYUYEHUA
10 KITACC

CopnepxaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHast OnoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC HCCIECIOBAaHUS B
OHOJIOTHN.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. I'apgeu, I'. Mennens, B. 1. Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMH C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YyY€HHUE

JKuBble cucTteMbl Kak TpenMer u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTb W LEJIOCTHOCTD,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdlue B KUBBIX
cuctemMax. OCHOBHbIE TpH3HAKH >KKUBOro. JKW3Hb Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydenue xuBbIX cucteM. Meroapl Ouonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBuCUMOM 1niepeMeHHOU. [lmanupoBanue okcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHASI e€AUHUIIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodopes, METOJl MEUYEHBIX aToMOB, auddepeHInanbHoe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENS, pEearcHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enKkoB. CTPYKTYpbl O€KOBOM MOJIeKYJbl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Kpamxkuii 0630p yenmpa monexynsapnou ouacnocmuku 6 2. Camapa.

Yraesoasl. MoHOCaxapuapl, AUCaXapyIbl, OJIMTOCAXapPUAbl U TIOJIUCAXAPU/IBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunet. I'uapodunsHo-TUApOdhoOHEBIE cBOMcTBA. Kitaccudukarus munuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonorudeckue ¢GyHKIUUA
munuaoB. OO1Me cBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, OJYITPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmun kommiementapHoct. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenune monekynel AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoowl eenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CtpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMoU3nYecKrue MCCIeIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUi OUOMONEKY U ux Komniekcos. Komnviomepuwviii ouzatin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHATLO208.

3uaxomcmeo ¢ npogheccueti cenemuxa-o6uoungdopmamuxa.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHAYECKHX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYNb», «CTpoeHHE MOJIEKYI
yrieBoioBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

OO6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopuass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUNH KJIETKH
Tumsl KJIETOK: DJyKapuoTW4YecKas | Tpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



Crpoenue npokapuoTrueckoit kineTku. Kierounasi crenka 6akrepuil 1 apxen.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUUYECKOM KJIETKHU.
[Tna3maTtuueckass MemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuTos3. Jk301uTo3. Kietounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Huromna3zma. [uro3ons. Hutockener. JIBuxkenne nuromia3Mbl. OpraHouIbl
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onbaxu, JM30COMBI, UX CTpO€HHE U (PyHKIMH. B3auMocBsA3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmapara ['onbmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ilpoucxoorcoenue mumoxondpuii u nracmuod. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouasl kietku CTpoeHue U (QPyHKIIUH HEMEMOpaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CrpoeHwe U JBWIKEHUE SKITYTUKOB W pecHUYeK. MUKpoTpyOOoUuKu
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapuoILia3Ma, SIIPHIINIKA, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uHTephasHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKpPOIIpENnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnass pabGora «JVccnenoBaHue miazMoiM3a W JEIUIa3MONIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3ydeHue  [OBUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepOoTpOpHBIH. YyacThe Kuciopoia B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxkmepuii. Ceemocodbuparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHMe pa3nuyuHbIX (HAaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUEeHHE (DOTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoleccax onosoruyeckoro okucienus. [uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMEHa BellleCTB nepes] aHaPOOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO 0OMEHa.

JdeMoHCcTpaMuA

[Toptpetst: JIxk. Ilpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OO6opynoBaHHEe: CBETOBOM MHUKPOCKOI, OOOPYIOBAHHUE JJIsl MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopuass paGora «/3ydueHue  KaTaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunHtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEaKIMIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsaiys 0OMEHHBIX
MPOILIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. ;KuszHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

Kpamxkuii 0630p uenmpa cueuenvt u snudemuonocuu 8 Camapckou ooracmu
(Pocnompebnadsop)




Buoungopmamuxa: unmeepayus u anamuz b6oarvuiux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
lIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuiel U cxembl: «bruocuHTe3 O€nkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarm.

IIpakTnueckas padora «Co3znaHnue MOJCIIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisanusa. WMutepdaza u Mutos.
Oco0OeHHOCTH TIpolleccoB, MpoTekarimmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTnyeckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) TIEPUO b HHTEP(DA3BI.

Martpuunbiii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanum JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsel. CTtpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
npoueccsl. Tunbl muto3a. KapuoknHe3 u nutokuHe3. buosornyeckoe 3HayeHuHe
MHTO3a.

Perynsiumss mutotnueckoro nukia kiaetku. [Iporpammupyemas kieTtodyHas
rudesnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubdenu kKiemok. «lLlugposas
KliemKkay» — ououngopmamuyeckue mooeniu QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHwHe
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKay».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTAHU3MBI.



OCcOoOEHHOCTH ~ CTPOEHUS U IKU3ZHENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacrtenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOECHUS,
GYHKIMI 1 pacioIoXKeHUs TKaHEeH B OpraHax pacTeHUN.

TkaHu JKMBOTHBIX M YE€JIOBEKA. TWIBI XKMBOTHBIX TKAHEW: SIUTEINAJIBHASL,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpOeHHUs, (PyHKUMNA H
pAacIIOOKEHU TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejaoBeKa. OyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbIl M BHyTpeHHuUil ckener. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsMU. [InTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue xuBOTHBIX. {uddys3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOECHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JpixarenbHas cucTteMa 4einoBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IDBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. Beimenienue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturesbHble Bakyoiau. Opransl BblaeneHus. PuibTpanus,



CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKIJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NpPOU3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHu3MoOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazpgpaxuMocTs ©  perymauuMs |y  OpraHu3moB. Pa3zapaxuMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcucel. Paznpaxumocts H  peryinsuus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHast cucremMa u peduekTopHas peryssiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiiis W 3HJIOKPUHHAsS CHCTEMA JKHBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnupl u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoOeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHre NHCTOBOM IUIACTHHKW», «TkaHW >KMBOTHBIX», «CKEJeT 4YelloBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BplienuTenbHas cUCTEMa», «ODHIOKPUHHAsA cHUCTeMay, «CTpOEHHE MBILILBDY,
«mmynurer»,  «KuiieuHononoctueie», «CxeMa  NHUTaHUS  PACTECHHI»,
«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THUIIPBDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctemMa pbeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema



npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIIAXHbIE Npenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MTOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHns Kpaxmaina U OeNKoB Mo 1eicTBUEM (EepMEHTOB, 000pYI0BAHUE IS
JIEMOHCTPAILUK OMBITOB IO U3MEPEHUIO )KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrosoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lomoBele kieTkn, WM rameTsl. Meno3. Craaun
meno3a. [loBenenune xpomocom B Menose. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10710BBIE XKeETe3Hbl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHoOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOrUs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. brnacmyna, munei
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKONMTAIOUINX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KaK  Pe3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPe/Ibl.



Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE IMPSMOr0 U HEMPSIMOIO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepnoapl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pasMHOXEHUA», «Pa3MHOXKEHHE XIIaMUIOMOHAIbDY, «Pa3MHOXEHUE OJBIIICHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsAMOEe pa3BuTHe», «Pa3BuTme Maiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy ULBETKOBBIX PACTECHUI,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYIOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK M|
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckass padora «BblsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIIHUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETUKM Kak Hayku. Paborer I
Mengnens, I'. ne ®pusza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Pa6otel H. K. KonbuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAsl JIMHUSI, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBl ~ TCHETUKH: THOPUIOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpaMu

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX

UCCIICIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHngens — 3aKOH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKkOH pacUICIUICHUs IPU3HAKoB. L{UTosiornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyoniee ckpemmBanne. [[poMeKyTOUHBIN XapaKTep HACJIEIOBAHMS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonorndyeckue  OCHOBBI  JTUTHOPUIHOTO
CKpCIIIMBAHUSL.

CuerieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMmeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CHETIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTEHMM, >KUBOTHBIX MU 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HaCJIeACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabnuiel u cxemsl: «IlepBblit U BTOpoil 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanM3UpyoUIee CKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CueryieHHOE Hacle/loBaHWe TNPU3HAKOB Y Jpo30duibl»y, «l'eHeThka Imoay,
«Kapuotun uenoBeka», «Kapuotun apozodpuiby, «KapuoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MojeNlb JJId JEMOHCTpPAllMd 3aKOHOB €IMHOO0Opa3us
ruOpUJIOB TIEPBOTO TIOKOJICHMSI M PAcCIICIUIeHUs MPU3HAKOB, MOJENb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb I
JIEMOHCTpAllMK CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA y APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MpPHU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psin u BapuanmonHas kpubasi (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
M3MEHYHUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUHU
Tr€HETUYECKOT0 pa3Ho00pa3us B Mpejesax 0JJHOro BUIA.

MyTanimonHas M3MEHYMBOCTh. BuHIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, PpOb INUSEHEMUYECKUX (Hakxmopos 8
HAc1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemMoHcTpanuu

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



Tabmuiet u  cxembl: «Buasl  u3meHumBOoCTHY», «MoaudukaoHHas
W3MEHUYUBOCTDY, «KomOuHatuBHas U3MEHYHBOCTHY, «Meito3»,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a0oieBaHus YyeIoBeKay, « Buabpl MyTammii.

ObopynoBaHue: *KUBbIE U TepOapHbIC AK3EMIUIIPHl KOMHATHBIX PACTECHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHYMBOCTH. IlocTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKA

Kapuotun denoBeka. MexayHapoaHas IporpaMma HMCCIEIOBaHUS T'€HOMA
4yenoBeka. MeTonbpl  M3Yy4E€HUs ~ TIEHETHUKH  YEJIOBEKAa: TEeHEaJOTHMYECKHiA,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE OIpEICIIEHUE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11I{P-ananu3a. HaciaeacTBeHHbIe 3a001eBaHUs YelioBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI dYelloBeKa. MeauKo-reHeTUUecKoe KOHCYJIbTupoBaHHe. CTBOJIOBBIC
KJICTKHU. [[OHSATHE «TE€HETHUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIIEIOBAaHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arpsS3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
MPEAPACIIONIOKEHHOCTD YEJIOBEKA K MTATOJIOTHUSIM.

JemoHcTpanuu

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yeJoBeKay, «I eHeTndeckue 3a001eBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukanuss W CeleKuus. 3apoKJACHHUE CEJICKIMH U JIOMECTHUKAIIHMH.
VYuenne H. W. BaBumoa o IleHTpax mNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOI
)kuBOoTHbIX. CopT, 1mopoda, INTaMM. 3aKOH TOMOJOTMYECKHX PSII0B B
HaciaeACTBeHHOM wm3MeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue



npousBoauTeNed Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
¢dbeHoTuna NOTOMCTBA U OTOOP MO FeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekoMOuHanTHEIX JIHK 117151 mosrydenust iCXOAHOTo MaTepurara sl CeJIeKIUU.

[Tonyuenue MOJIUTIIIOUIOB. BuyTtpusugoBas rUOpUIN3aLIUS.
bu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero mnpuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekiuu. OtmanénHas rudpuamszanus. [Ipeogonenue Oecrutonus
MEXBUI0BbIX THOPUI0B. JIOCTHIKEHNUS CENEKIIMN PACTEHUM U KUBOTHBIX. «3enénas
DpesonoyuUsy.

CoxpaHeHHE M WU3YYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX pOAMYENd U1 CO3JAaHUS  HOBBIX COPTOB M THOpUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpasieHue
2EHeMUUeCKUMU PecypCaml CelbCKOXO3AUCMBEHHBIX U NPOMBLCIOBLIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmayouux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbiX MmexHoI02UlI.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsuenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHuil», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHON H3MEHUYUBOCTH,
«Mertonpl cenexkuumy, «OtnanéHHas ruopuanzanusy, «Myrarenes».

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEJICKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcekypeusi «OCHOBHbIE METOIbl U JIOCTHIKEHHUS! CEJIEKIUMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEBHBIM YyYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1a0OpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHUA

OOBeKThI, HUCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE M TKAHEBBIC
KYJIbTYPBI, MUKpPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJENMe. Mukpoouosornueckuii cuHre3. OOBEKTb MHUKPOOHMOJIOTHUYECKHUX
TexHoJioruid. [Ipon3BoACTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.



Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliuX HE BCTPEUarolIrecs B IpUpoie OMOCUHTETUYECKUE TTYTH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuAu3alus W  COMATHYECKUN
smOpuorene3. Vcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OILUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SAEP KIIETOK.
Texnonocuu  0300poeneHus, KYIbMUGUpOBanuss U MUKPOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass M Te€HHas WHXEHepHs. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOIIEMbI T€HHOM HHXEHEPHUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YeJIOBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. M cCHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus mnsg  pa3paOOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUTSL pEeLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJbI0 OoOecrneueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlabopaTtopHnasi padora «/3yueHne o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE SBOJIONMUOHHBIX INpeACTABJIEHUH B
OMO0JIOrHH

OpomonuonHass Teopuss Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.



JIBr>Ky1Me cuitbl 3BOJOIMH BUAOB 110 Y. JlapBUHY (BbICOKasi IHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJIEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHash JBOJIOIMOHHAs OuOJOrusa. 3HAYCHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpaMuA

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

Tabmuubr u cxembl: «Cucrema >xuBoil mnpupoasl (o K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «llopoabr romy6eit», «MHorooOpasue KylbTypHBIX (opM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLII.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTAThI

[TonynsAuus Kak 3JIEMEHTapHas €IWHULA 3BOJOUHH. COBPEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISIUMU KaK D3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
OCHOBartensl. JDgpgexm oOymuiioynoeo 2opaviuika. CHUdCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u creocmeus. llposenenue s3gpghexma Opeiigha cenog 6
bonvuux u  Mmarvlx  nonynsayusx.  Mwurpanuu.  M3onsauus  OMyJISIA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAOMIM3UPYIOIIUMA,  pa3pbIBalOLIUi
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ mpucnOcOOJeHUu y  opranu3sMoB.  Apomopdo3bl U
uanoanantauud. IIpumepsl npucnocodseHui y opraHu3mMoB: MOpP(OIOrH4YecKue,
busnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMOIMU. M3omsus — kimoueBoi (aktop BugooOpazoBanusa. [lytu u
CIIocOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aus,
rubpuanzaiys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mMbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONM  OWOJOTMHM B pa3padOTKE Hay4YHBIX METOOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «MyTanuoHHass HM3MEHUYMBOCTBY, «llomynsdnronHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas W30S MOMYyJALUNA CEeBaHCKOM (openmny,
«['eorpapuueckass M307AMUS  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
Jaypckoi», «IIomysiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonornueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BHUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pa30BaHME BHUIOB CHHUIY,
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] 1
3BEepell C MpUMEpaMH Pa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUd OJM3KUX BUAOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThl

Metonbl  M3yudeHHS  MaKpOAIBOMIONUHU. [lameoHTOnOrmyeckue  MeTO[bl
uzydeHus: oHBoimonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.



buoreorpapuyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emiu. Bupbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpHONIOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M TMOSIBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbL.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnunpl u cxembl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE Ha0Opbl YEJIOBEKAa W IIUMIAH3e», «l JTaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrnepMusi. JloHaydHble TPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEA[MOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE orbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu 1 aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. M.
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopus 3emnn u Meronpl €€ wu3zydyeHus. MckomaeMble OpraHUYEeCKHe
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpoHOJIOTHs. ['€0XpOoHOJIOruuecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HadvanbHble 3Tanbel opraHndeckod HBoMOnMU. [logBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboiau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl BOJIONMU BBICIIUX pacTeHU. OCHOBHBIE apOMOPGO3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHIOpPOBBIX pacTeHUM U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHne IBETKOBBIX
pacTCHUMN.

OCHOBHBIE 3Tallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IporcxoxkaeHre MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas xapakTepucTHKa KiIuMara |
reojiornyeckux mnpoueccoB. [losiBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieoObpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobdenHnoctu. [Ipobnema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

Kpamkuii 0630p Camapckozo 0baacmuo2o ucmopuko-Kpaeseouecko2o myses
um. I1.B. Anabuna.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnasuannanu, JI. [Tacrep, 1. . Meunuxkos, A. .
Omnapumn, Ix. Xonnelin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUs Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. Opun»,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY, «CxeMa 00pa30BaHUsS dYKAPUOT
nyTéM cumoOnoreHeza», «Cucrtema XUBOW TpHpPoAbD», «CTpoeHue BHUPYCAY,




«Apomopdosbl  pacreHuit», «PuHHODUTHY, «OJHOKIETOYHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTHA KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocrelimme», «KuiedHONnoao0CTHEIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3eMHOBOTHBICY,
«IIpecmbikaronuecs», «IItuney, «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHast CUCTEMA OPraHUYECKOIO MUPAY.

O6opynoBanue: repbapuu pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIMH
HAaCEKOMBIX, BJI&YKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKONMAEMbIX, MYJSIKA OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa Ja0oparopHass paGora «MoaenuMpoBaHHE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHU B
HNEPBUYHOM aTMochepe».

JlaGoparopHasi padora «/3ydeHMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Pasznensl u 3agaun aHTPOINOIOTUU. METOIbI aHTPOIIOJIOT U H.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YeJOBeKa. PemurunosHeie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOPGhOIOTHYECKHE, AMOPHOIOTHYCCKHE, (bH3H0I0r0-OMOXUMHYECKHUE,
noBegeHueckue. OTINYUS YeJIOBEeKa OT )KMBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJIBHOM
CUCTEMBL.

JBukymie cuiibl ((pakTophl) aHTpONOreHe3a: OHOJIOTHYECKUE, COLMaIbHbIC.
CooTHotieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTaJAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JO/Ie. ABCTPaONUTEKN — ABYHOTHE MPENKH JIOAcH. UenoBEK yMeIbli, EpBbIC
W3TOTOBJICHUS OpYAuM TpyAa. YeloBeK NMpAMOXOAAIMNA U NEPBBIM BBIXOJ JIOJAEH



3a  npenensl  Adpuku. YenoBek reigenbOeprckuii — - 0OMME  MPeNoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJECH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka M NajeOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanMoHHbIN mpouecc U noaumMopdusM. [lomynsiroHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBpoIneouIHast
(eBpa3miickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemsi u myTu paccelieHHsl 4eJOBEKa IO IUIaHETe.
EnuncTBO  dyenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNOBEKa K pa3HbIM YCJIOBUSIM OKpYKAarOUIEH Cpeabl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexauciuuruinHapHble  MeToAbl B (u3uYeckol  (OMOJOTUYECKOM)
aHTPOIOJIOTUM.  DBOJIOLUMOHHAS ~ AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruocouuanbHble HCCleOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KOBOMIOLMHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHIY, «I 0JTIOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIOBEKA», «Packl UeoBeKkay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penponaykiuu (pororpadbum) kapTuH C
MudoIOoTHYECKUMU W OMOJIEHCKUMH CIOKETaMH TPOMCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4ejJoBEKa M Yeperna IIMMIIAH3€, MOJENb KUCTH 4YEJIOBeKa U KHUCTHU
HIMMITaH3€, MOJEJIHN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuass padGora «l3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkojorusas — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpY Kalollei cpeaoi



3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. I[loneBbie HaOmOAEHHUS. DKCIEPUMEHTHI B HKOJIOTHH:
npupojHble U JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHTOPHHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3€M 4YeoBedecTBa ¢ Npuponor. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6oasar, K. ®@. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMmsl: «Pa3gensl sxomoruny, «MeToabl skomorun», «Cxema
MOHHUTOPHUHIA OKPYXKAIOLIEN CPeIbl».

JlabopaTopHuasi padora «M3yueHne METOJI0B IKOJIOTMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl 1 cpea OOUTAHUS

DKOJIOTHYECKHe (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOUOTHUECKUE, OMOTHYECKUE, aHTPOIIOreHHbie. O01mune
3aKOHOMEPHOCTH JCHCTBHUS dKoJornueckux (akropoB. [Ipasmno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPTraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILICHHIO K cBeTy. CUTrHaibHas poJib CBETA.
doTonepruoau3M.

Temnepatypa kak skonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
nojIep ka0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT  TOMAMOYBEHHAs, BHYTpUOpraHU3MEHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX CpeJiax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpUCHIOCOONIEHHOCTh OPraHMW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.



Kusznenusie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kusznennsie GopMbI pacTeHUMN: NEpPEeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuueckue, Gadpuueckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [[puHIUTT KOHKYPEHTHOTO HCKITFOYCHHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3nonornueckue amanTaiuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, <« KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIUCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
NUTaHUs, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOnosy,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOUBBLIC, TCHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KMBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX >KM3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

OKOJIOTUYECKUE  XapaKTePUCTHKUA  TOIMYJISIIHH. [Tomymsiiuss~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U



0CcoOeHHOCTEW OMOoJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPhI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHA.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monynsiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHUAN MOMYJISIUU.
MopaenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETHH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »KoJOrMYecKo Huile Bujaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0oI0rndeckou
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHABI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJSIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyjiasiuum», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

Jlabopatopuass  padora  «[lpucnocoOnenuss ceMsH  pacTeHHH K
PACCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopor BeeCcTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHBIE BO3JCUCTBUS Ha



cykueccuu. KnnmakcHoe cooOuiectBo. bruopasznoobpasue v nojaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOoCUcCmeMbl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATpo3’KOcUCTEMA. ArpoueHo3. Paznnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo 3¢ghghexkma u 6u008-30ugpuxamopos (Kiouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3ICHCTBHM.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIxk. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OpraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME,
«Ilenu nutanus (macTOuIIHAas, NETPUTHAS)», « IKOJOTHUECKAsI MUPAMHUAA YUCEID»,
«IKonoruyeckas nmupamuia OMOMACChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos3», «KpyroBopor BEHIECTB M MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKocHuCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCUCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onucanme ypOo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eJIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN YT, 03€po, 00JI0TO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa



buochepa — obmiernanerapHass o0ojiouka 3eMIiIM, TNI€ CYUIECTBYET WM
CyIIIECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uochepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
ri100abHOM PKOCcHCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMUYECKUE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPBs. KiuMar, paCTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpoOIe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopojga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «lIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repOapun pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OxpaHa
pPacTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBIL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
borannyeckue casibl U 300JI0TUYECKUE TAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEIOBEUECTBA W TMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TIOCIIECTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnsvie cucmemsi, obecneuusaowue 0o0Cmyn K



uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JleMoHCTpanun

Tabmumpt  u cxeMmbl:  «3arpsisHeHHe  aTMocdepb»,  «3arps3HeHHe
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbil  3dpdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METaIpeIMETHBIE U MTPEIMETHEHIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHMS MPOrpaMMBbl IO OHOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNICHUIO, Haiuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHHUTATEIBLHOM JESATEILHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH MO3UIMK JIMYHOCTH, MaTPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY’KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa W MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PENICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOSKIECHUSIMU, KYJIbTYPHBIMHU IIECHHOCTSIMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHECHTOB MPHU OOCYXJICHHUU CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHWBATh BKJIAJT POCCHUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW WU COLHUAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud W peaTn30BbIBAThH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble MpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JEUCTBUM, TMPUHOCAIIMX BpPEH  OKPYKArOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOMN HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M PpEeUIeHUH MpooiieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUId aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble g (GOPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHHUBEpCaJbHble yueOHbIe JeHCTBUS (TO3HABATENbHBIE, KOMMYHHKATHBHBIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHLIMH OOYyYaroIIUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynprare wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEIHEro O0OIero
oOpasoBaHust y oOyuwatonierocss OyayT cQOpPMHUPOBaHbl I103HABATEIbHbBIE
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEUCTBUS, PEryJISTUBHbIE YHHUBEpPCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKAaTh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU NMO03HABATEJbHBIMM
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananum3a, cuHTE3a, CpaBHEHUs, KiacCU(pUKanU, 0000IIEHHS ), pACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YNbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

MPUMEHSITh CXEMHO-MO/IEJIbHBIC cpeactBa Ui IPEACTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4YEeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLIHSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE pELICHHS 33Ja4d  pe3yJIbTarhl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IPENCTaBICHUSI, KpUTUUECKN OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAyyHBIM SA3BIK B KayecTBE CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU IO CYHIECTBY OOCYX)IaeMoOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHS, MOHMMATh 3HAuYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKOUN POoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITMATHBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUSIX U MOCTYINKAax MO OTHOILICHHIO K JKHUBOHW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH pEUIEHUA MO HX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJEpXKaHUSI Y4yeOHOro mpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npoduapHOr0  00yueHHs  oOydaromuxcss — Owojormu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHUIO, UHTEPIIPETALMN U MPE0OpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoHaIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATaIONMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneitnena, P. BupxoBa, xpomocomHas Teopust
HacnencteeHHoctn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOrMYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIICCTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJIOBEKA, IIPOIIECCOB IKU3HEACITCIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeK03a, TaMeTOTeHe3a, SMOpUOreHe3a, MOCTAIMOPHUOHAIBLHOTO Pa3BUTHUS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M HX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJII JOKAa3aTelbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TPAKTUYECKUE pPadOThl, COOIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3YNbTATHI U ICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
NEeATEIbHOCTH B 00JacTH OMOJOTUH, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
po(EeCCUOHAILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa, B TMO3HAHWM 3aKOHOB IPUPOJbI U PEIIEHUU SKOJIOTHYECKHX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOIOTIONB30BAHUS, U B ()OPMUPOBAHUN LIEHHOCTHOTO OTHOIICHHS K TIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(3BommronroHHasa teopust Y. J[apBUHA, CHHTETUYECKAs] TEOPUS HBOJIIOLUH), YUCHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojsiiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON MNHpaMHIibl 3HEprum), runoressl (rumoresa «vupa PHK» V.
['unGepra);

YMEHHME  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOro  IO3HaHWUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO u CUMIaTPUYECKOrO
BUI000pa30BaHusl, BIUSHUS IBIDKYIIUX CHJI DBOJIIONMY HAa TEHO(MOH]T TOMYJISAIINH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MMOTOKA SHEPTUH B 3KOCHUCTEMAX;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3M MEXAY IMPOLECCAMH SBOJIOIHH,
JIBUOKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBISABJIATH  OTJIMYUTENbHBIE  TIPU3HAKH  JKUBBIX  CHCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBSI3€ OpraHM3MOB B  COOOIlECTBax,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUs, €INHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTMUYECKUMHU MPOLIECCAaMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHUE BBIMOJIHATH JTA0OpATOpHBIE M MPAKTUYECKUE PpadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJIYYCHHBIC  pEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

yYMEHUE OILIEHWBATh THUIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX M CIOCO0axX MpeaoTBpaIeHUs
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIM BBIOOP Oynymiel mpodeccroHaabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIIUICHHOCTH, YTIYyOJATh TIO3HABATENbHBI WHTEpPEC, HaINpaBIECHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEW  mpodeccud W MPOAOHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK:
! bronori Kai Hayka ! https://clk.li/Cewy
2 JKuBble cucTeMBbI U UX U3YUYCHHE 2 Bubmiorexa LIOK:
i https://clk.li/Cewy
bu6mmoreka [IOK:
3 buonorus kinetku 2 0.5 https://clk.li/Cewy
bu6mmoreka [IOK:
4 X 1 1 1 .
UMHYECKasi OpraHu3aIMs KISTKH 0 https://clk.li/Cewy
bubmuoreka [{OK:
5 Crpoenue u GyHKLIUU KIETKU 8 1 2 https://clk.li/Cewy
OOMeH BellecTB U NpeBpallieHue S3HEPTUH B bubnuoreka [{OK:
6 9 1 1 .
KIIETKE https://clk.li/Cewy
Hacnencreennas ungopmanus u bubnuoteka [JOK:
7 . 9 0.5 .
peanu3zanus eé B KJIeTKe https://clk.li/Cewy
bu6nuoreka [HOK:
8 X i 6 1 1 .
W3HEHHBIA UKI KJIETKU https://clk li/Cewy
bu6mmoreka [IOK:
9 17 1 1.5 .
Crpoenne U GyHKIUN OPraHU3MOB https://clk.li/Cewy
bu6 OK:
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 hftlp::jl/(();li.lcl?/gewv
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 2 0.5 bubmumoreka [IOK:



https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy

HN3MCHYUBOCTHU OPTaHM3MOB

https://clk.li/Cewy

12 3k 10 1 bu6mmoreka [IOK:
AKOHOMEPHOCTHU HACIIEJICTBEHHOCTH https://clk li/Cewy
bu6mmoreka [IOK:
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 https://clk.li/Cewy
bubmuoreka [{OK:

14 r : .
€HETHKa YeIOBEKa 3 0.5 https://clk.li/Cewy
bubmuoreka [{OK:
15 Cenekiusi OpraHu3MOB 4 1 https://clk.li/Cewy
16 5 5 4 bubmuoreka [{OK:
WOTEXHOJIOTHUS U CHHTETHYECKasi OMOJI0THs https://clk.li/Cewy
bu6mmoreka [IOK:

17 P 1 .
CICPBHOE Bpett https://clk.li/Cewy
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https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy
https://clk.li/Cewy

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 3apoxACHUE U Pa3BUTHE IBOIOIMOHHBIX 4 bubnmoreka [{OK:
MPEJICTAaBICHUI B OMOJIOTHI https://clk.li/Jemj
bu6nmoreka [IOK:
2 M & 14 2 . .
WKPOIBOJIIOIUS U €€ Pe3yIbTaThI https://clkli/Jemi
bu6mmoreka [IOK:
M ¢ 7 1 . .
3 aKPOIBOJIIOIMS U €€ Pe3yIbTaThl https://clkli/Jemi
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 16 1 15 bubnuoreka [{OK:
3emie ' https://clk.li/Jem]
bubmuoreka [{OK:
5 IT — 11 1 1 . .
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOT€HE3 https://clili/Jemi
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX bubnuoreka [{OK:
6 OpPTaHU3MOB M HAJJOPTAHU3MECHHBIX CHCTEM 3 0.5 https://clk.li/Jemj
C OKpY2Karolleu cpeaou
bu6mmoreka [IOK:
7 O 0 9 1.5 . .
pPraHU3MBI U Cpela OOMTaHUS https://clkli/Jemi
bu6 OK:
8 DKOJIOTUS BUJIOB U TOIMYJISIUN 10 1 0.5 h:’ip;l:jl/(()jliﬁ?/\]gmi
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE bu6mmoreka [IOK:
9 13 0.5 . ;
CUCTEMBI https://clk.li/Jemj
bub OK:
10 brocdepa — riobaibHas SKoCUCTEMA 7 1 hgp;T/ZTEﬁijémi
11 UYenosek U OKpyxkarolas cpeaa 7 bubmumoreka [IOK:



https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj
https://clk.li/Jemj

https://clk.li/Jemj

12

PesepBHOE Bpems

bu6mmoreka [IOK:
https://clk.li/Jemj

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
Buronorus xak KOMITJIEKCHAs HAyKa U KaK Bubmorexa OK:
1 e 1 02.09.2025  https://clk.Ii/ugDG
9acTh COBPEMEHHOTO 00IIeCTBa
bu6nmoreka LHOK:
2 X i 1 .09.202 .
WBBIE CHCTEMBI U KX CBOMCTBA 03.09.2025 httos:/clk.li/krVs
bu6 OK:
3 YpoBHeBas opranu3anus KUBbIX CUCTEM 1 04.09.2025 hip::?/ifliﬁ?/lﬁ Vs
WcTopust OTKPBITHS U U3YUYEHUS KIIETKHU. bubnuoreka [{OK:
4 1 09.09.2025 .
Knerounas Teopus https://clk.li/ XvWy
Meroasl MOJIEKYIIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
5 «3yueHne MeTo/10B KJIETOYHOW OMOJIOTUI 1 05 10.09.2025 BH6JH/10TeK? [TOK:
(xpomarorpadusi, aekTpodopes, https://clk.li/ XvWy\
muddepeHnranbHoe eHTPUGYTUpOBaHUE,
IT1IP)»
6 ﬁiﬁzqz;ﬁi: Z:TaZCI:;ZTII((:e'TKH 170'¢ 1 11.09.2025 bubmmorexa LIOK:
P n ’ hat https://clk.li/bDzW
Ouosoruyeckas poib
Opranuyeckue BellecTBa KIeTKU — OeNKH.
bub6 OK:
7 JlaGopatopHnas pabota «OOHapyxeHue 1 0.5 16.09.2025 ~OMoTera =

OEJIKOB C TIOMOIIbIO KAYECTBEHHBIX

https://clk.li/RjRN



https://clk.li/ugDG
https://clk.li/krVs
https://clk.li/krVs
https://clk.li/XvWy
https://clk.li/XvWy/
https://clk.li/bDzW
https://clk.li/RjRN

peaKuuii»

CoiicTBa, knaccudukamys 1 GyHKIIUNA bubmuoreka [{OK:
8 0eJKoB 17.09.2025 https://clk.li/R]RN
9 Opranuyeckue BelecTBa KIeTKH — 18.09.2025 BI/I6J‘II/IOTCK?1 [HOK:
YIJIEBOJIbI https://clk.li/zPxg
10 Oprannueckue BemecTBa KJISTKH — 93.09.2025 BI/I6JII/IOT€K?1 [OK:
JIUTTHATBI https://clk.li/zPxg
Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopuas padota «VccienoBanue bubnmoreka [{OK:
11 : 24.09.202 .
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3 0.5 09.2025 https://clk.li/WXtOQ
KJIETOK Pa3JIMYHBIX OPTaHU3MOB
12 Crtpoenue u pynkuuu ATO. [pyrue 95 09.2025 BI/I6J‘II/IOTCK?1 [OK:
nykieosunrpudocdars (HTD) https://clk.1i/WXtQ
HK. M
13 f ?B;EII/(IEOBaZII-/IIeKHI/IHT MPT;I?IHBI 30.00.2025 PHOmmoreia LOK:
CHOMHICH, TPEHERPHITTOMIEL, et https://clk li/WXtQ
MIPOTEOMUKHU
bu6mmoreka [IOK:
14 M 7 1.10.202 .
€TOJIbI CTPYKTYPHOUH OHOJIOTHH 01.10.2025 https://clk JiWXtO
15 KontponbHas padora Ne 1 «Xumuueckas 02.10.2025
OpTaHU3aIHsl KICTKI
bu6nmoreka [HOK:
16 Tuns! knetok. [Ipokapuornueckas kieTka 07.10.2025 https://clk.li/byNP
CrtpoeHue 2yKapuOTHIECKON KIIETKH.
bu6 OK:
17 HpaKTqufKaﬂ pabota «M3y4eHre CBOHCTB 0.5 08.10.2025 h;tIpSJ,I:I;I/(():TIi.Ii?/rf(Ij W
KJIETOYHOW MEMOpPaHbI»
bub6 OK:
18 [ToBepXHOCTHBIN anmapat KISTKH 09.10.2025 hgpg:l;l/(();li.}i?/EUho
19 OnHOMEMOpaHHBIE OPTaHOU Bl KIICTKH. 0.5 14.10.2025 bubnmoreka [{OK:



https://clk.li/RjRN
https://clk.li/zPxg
https://clk.li/zPxg
https://clk.li/WXtQ
https://clk.li/WXtQ
https://clk.li/WXtQ
https://clk.li/WXtQ
https://clk.li/bvNP
https://clk.li/hdIW
https://clk.li/AUho

[IpakTuyeckas padora «M3yuenue
JBUKCHMSI IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

https://clk.li/AUho

20

[ToryaBTOHOMHBIEC OPTAaHOUIBI KIETKH:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas
pabora «/ccrenoBanue miaazMoin3a u
JETIa3MOJIi3a B PACTUTEIILHBIX KIIETKAX)

0.5

15.10.2025

bu6mmoreka LIOK:
https://clk.li/bvNP

21

22

23

HememOpaHHBIE OPTaHOUIBI KIETKH.
Crpoenne u GyHKIUH siIpa
CpaBHuTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlaboparopHas pabota
«M3ydeHue cTpoeHHsI KIETOK Pa3IMYHbBIX
OpPTaHU3MOBY

KonTponbnas padora Ne 2 «CtpoeHue u
(GYHKITUU KISTKH

0.5

16.10.2025

21.10.2025

22.10.2025

bu6mmoreka [IOK:
https://clk.li/hdIW

bu6nmoreka LHOK:
https://clk.li/hdIW

24

25

26

ACCUMUIISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BemiecTB. JlabopaTopHas pabora
«M3ydyeHue KaTaIuTHIECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe aMuIa3bl WK
KaTasas3bl)»

depMEHTaTUBHBIN XapaKTep peaknii
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOJOPOA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

benku-akTUBAaTOPHI U OEIKU-UHTUOUTOPBI.

Kpamxuii 0630p uenmpa Monexkyaspiou
ouaznocmuku 6 2. Camapa

0.5

23.10.2025

28.10.2025

29.10.2025

bu6mmoreka [IOK:
https://clk.1i/UKsx

bu6nuoreka [HOK:
https://clk.li/OYbG

bu6nmoreka [IOK:
https://clk.li/OYbG



https://clk.li/AUho
https://clk.li/bvNP
https://clk.li/hdIW
https://clk.li/hdIW
https://clk.li/UKsx
https://clk.li/OYbG
https://clk.li/OYbG

bubmuoreka [{OK:

27 A i .10.202 .
BTOTPO(HBINI THIT 0OMEHa BEUIECTB 30.10.2025 httos://clk.lilycaa
bubmuoreka [{OK:
28 dorocuHTE3 12.11.2025 https://clk li/veaa
29 ng;):;:;;Zf 2622?;2?;2:(126;:;1 u 05 13112025 Dromorexa HOK:
P port ' o https://clk.li/ycga
XEMOCHHTE3a)
AHa’poOHBIC OpraHu3Mbl. Buibl
30 opoxenus. JlaboparopHas pabora 14.11.2025 BI/I6J‘II/IOT6K?1 [OK:
«CpaBHEHUE TIPOIIECCOB OPOKEHUS U https://clk.1i/UKsx
JIBIXaHUSD)
AspoOHBIE OpraHU3MbI. DTaIlbl
SHEPreTHYECKOro oOMeHa. DHeprust BuGmorexa [1OK:
31 MeMOpaHHOTO TPaUeHTa IPOTOHOB. 19.11.2025 https://clk.li/UKsx
Cunre3 AT®: pabota npotonHoit ATO- T
CUHTA3bI
39 Kontponbnas padota Ne 3 «O6meH 90.11.2025
BEIIECTB U SHEPTUN»
bu6mmoreka [IOK:
P 21.11.202 .
33 €KUY MAaTPUIHOTO CUHTE3a 025 https://clk.li/kaxb
TpaHckpunus — MaTpU4YHBIA CUHTE3 bubnuoreka [IOK:
34 26.11.2025 .
PHK https://clk.li/kaxb
https://clk.li/Ezi
35 Tpancsiiust u e€ 3Tarbl 02.12.2025 tps:/clkli/Eziu
Konnposanue amnuokucinot. Pois bubnuoreka [{OK:
36 03.12.2025 o
pubocoM B OMOCHHTE3€e Oelika https://clk.li/Eziu
37 Opranuzanus reHoma y mpokapuor u 04.12.2025 bubnmnoreka [{OK:

9yKapuoT

https://clk.li/kXWb



https://clk.li/ycga
https://clk.li/ycga
https://clk.li/ycga
https://clk.li/UKsx
https://clk.li/UKsx
https://clk.li/kaxb
https://clk.li/kaxb
https://clk.li/Eziu
https://clk.li/Eziu
https://clk.li/kXWb

MonekyJsipHbIe MEXaHU3MbI SKCIIPECCUHU

bubmuoreka [{OK:

38 09.12.2025 .
T€HOB Y 9YKapuoT https://clk.li/kXWb
0 Bglpycm — HGKJICTO‘IHBIIE:[ (1)(1)<pr1 )I;I/I3HI/I u o 10122095 BuGmiorexa LIOK:
obnuratHele napazutel. [IpakTuaeckas . 12. https://clk Ji/kXWb
pabota «CoznaHue MOJEIIN BUPYCa»
BupycHbie 3a001eBaHMsI YeIOBEKA, bubmuoreka [{OK:
40 11.12.2025 .
YKUBOTHBIX, PACTECHUI https://clk.li/kXWb
bubmuoreka [{OK:
41 HanorexHonoruu B OMOJI0rHMH U MEIUIIUHE 16.12.2025 https://clk lI/WXO
o }KH3HeI~;:1[JII_,IIII”Z u;KJI KIIETKH. Man:;qHHﬁ ) 712 2008 Bu6morexa LOK:
CHHTE3 . 3nakomcmeo ¢ npogheccuei 12, https://clk liIMhOS
2enemuKa-ououngopmamuxa
. i(IEI)OMOCOMLI. JlaGopaTopnas pabota o 16122095 BuGmorexa [1OK:
3y4E€HHE XPOMOCOM Ha TOTOBBIX : 12. https://clk li/avT!
MUKpOITpenaparax»
bubmuoreka [{OK:
44 Jlenenue KIETKH — MUTO3 23.12.2025 httos://clk li/eMmh
Tune! kneTok. KapuoknHes U IUTOKUHES.
45 Jlaboparopnas padora «HaGmronenue 05 94.12.2025 BI/I6J'II/IOTCK?1 [HOK:
MHTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa https://clk.li/eMmh
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
bu6 OK:
46 Perynsuus >KM3HEHHOTO HUKJIA KIIETOK 25.12.2025 h:tIpSJ,I:I;I/(():TE.Ii?/eHMmh
47 KonrtponsHas padora Ne 4 30.12.2025
«HaceacTBeHHOCTh ¥ I3BMEHYHUBOCTEY
bu6nmoreka [HOK:
48 OpranusMm Kak eIMHOE LIEN0e 13.01.2026 httos://clk liVBHG
49 Tkanu pactenuii. JlaboparopHas padota 0.5 14.01.2026 = bu6mmoreka [1OK:



https://clk.li/kXWb
https://clk.li/kXWb
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https://clk.li/WXtQ
https://clk.li/MhOS
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https://clk.li/vBHG

«M3ydeHne TKaHEH paCTCHUI»

https://clk.li/fuAR

Txanu >KUBOTHBIX M YEJIOBEKA.

. bubmmoreka LIOK:
50 Jlaboparopuas pabota «/3y4ueHue TkaHen 0.5 15.01.2026 https://clk Ji/fuAR
KHBOTHBIX)
Opranbl. CUCTEMBI OPraHOB.
bu6mmoreka IIOK:
51 JlaboparopHnast pabota «/3yueHue opraHoB 0.5 20.01.2026 https://clk li/ttOf
I[BETKOBOT'O PACTCHUS»
bubmuoreka [{OK:
52 Omnopa Tena OpraHu3mMoB 21.01.2026 https://clk liVBHG
bu6mmoreka [IOK:
53 JIBu>KeHHE OpraHu3MOB 22.01.2026 httos://clk liVBHG
bubmuoreka [{OK:
54 IIutanue opraHu3MoB 27.01.2026 htts://clk li/viAd
55 IIuTanue MO3BOHOYHBIX JKMBOTHBIX. 98.01.2026 BH6HH0TeK? I[HOK:
[TummeBapuTenbHas cucTeMa 4eIoBeKa https://clk.li/vrAd
bu6mmoreka [IOK:
29.01.202 o
56 JlpIxaHue OpraHu3MOB 9.01.2026 https://clk li/Ogif
57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U 03.02.2026 BI/I6J‘II/IOT€K?1 LIQK:
YeloBeKa https://clk.1i/Qqjf
bu6mmoreka [IOK:
58 TpaHcnopT BelecTB y OpraHu3MoB 04.02.2026 httos://clk li/nwEZ
59 KpoBeHocHas cucteMa nmo3BOHOYHBIX 05.02.2026 BI/I6J'II/IOTCK? [HOK:
JKUBOTHBIX U YEJIOBEKA https://clk.li/ugsN
bu6nuoreka [IOK:
60 Beinenenue y opranuzmMoB 10.02.2026 https://clki/itOo
61 3ammTa y opranu3moB. IMmyHHas 11.02.2026 BI/I6J'II/IOTCK?1 [HOK:
CUCTEeMa YellOBeKa https://clk.li/lupo
62 PazipakuMoCTh M peryismnus y 12.02.2026 = bubaumoreka [{OK:



https://clk.li/fuAR
https://clk.li/fuAR
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https://clk.li/vrAd
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https://clk.li/nwEZ
https://clk.li/uqsN
https://clk.li/jtQo
https://clk.li/Iupo

OpraHu3MoOB

https://clk.li/Zbnt

['ymopanbHas perymsiius 1 SHIOKpUHHAs

bu6mmoreka [IOK:

17.02.202 )

63 CHCTEMA KUBOTHBIX U YEJIOBEKA 022026 https://clk.1i/ICpV

64 Kontponbnas padota Ne 5 «Ctpoenue u 18.02.2026
(hYHKIMH OPTaHU3MOBY

bubmuoreka [{OK:
) 19.02.202 )

65 OpPMBI Pa3MHOXKEHHUS OPTaHU3MOB 9.02.2026 https://clk li/sluf

bubmuoreka [{OK:

66 [TosnoBoe pazMHOKEHNE 24.02.2026 httos://clk.li/Alke

. bubmuoreka [{OK:

o Metios 25022020 | pos:liclk lifsKDm
I'ameTorenes. Obpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05 96.02.2026 BH6JII/10TeK?1 [HOK:
«M3yueHne cTpOCHUS MOJIOBBIX KIETOK Ha https://clk.li/aZmM
TOTOBBIX MUKpPOIpEnapaTax»

NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubnuoreka [{OK:

69 — OHTOTCHE3 03.03.2026 https://clk.li/aZzmM

70 3akjajKa OpraHoB U TKaHEH U3 04.03.2026 BHGJII/IOTCK?I LHOK:
3apO/IBIIIEBHIX TUCTKOB https://clk.li/aZmM
PocT u pa3BuTHE )KHBOTHBIX.

71 JlaGopatopHnast pabora «BLI;IBJIei{I/Ie 05 05.03.2026 BI/IGJII/IOTCK? I[MOK:
MIPU3HAKOB CXOCTBA 3apObIIIeH https://clk.li/aZmM
MO3BOHOYHBIX JKUBOTHBIX

72 ;ZZ%HZ:{: s paiora «Crpoere f,I ranos 0.5 10032026 P1omorexa HOK:

PATOPHa p POSHYE Op ' had https://clk.li/Alke
Pa3MHOXCHHUS BBICIITHX PACTCHUINY
73 Hctopus cTaHOBIEHUS U pa3BUTHUSA 11.03.2026 bubmuoteka [{OK:

ICHCTUKH KaK HAayKH

https://clk.li/lyDss
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OCHOBHBIE TTOHSITUSA U CUMBOJIBI T€HETHUKH.

bubmuoreka [{OK:
74 JlaboparopHnas pabota «I[po30(1)1/ma“1<a1< 0.5 12.03.2026 httos://clk.lilyDss
00BEKT T€HETUYECKUX HCCIIETOBAHUI
3aKOHOMEPHOCTH HACJIEAOBAHUS
e HIE)I/ISHaKOB. Mo;ori6p1/mHKoe ) s 17 082026 BuGmiorexa LIOK:
ckpemuBanue. [Ipakruueckas pabora . .03. https://clk Ji/OUhf
"N3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeIIUBaHus y 1po30(uisr"
[{utonornyeckue OCHOBBI bubnuoreka [HOK:
7 18.03.202 .
6 MOHOTHOPHUIHOTO CKPEIIUBAHUS 8.03.2026 https://clk.li/OUhf
77 Amnanusupyrolee ckpeuupanue. Hermonnoe 10.04.2026 BI/I6J‘II/IOT6K?1 LOK:
JTOMHHHUPOBAHHE https://clk.li/FTgP
JlurubpuiHoe CKperBaHue.
78 [IpakTuueckas pabora «13ydyeHue 05 94.03.2026 BI/I6J‘II/IOT6K?1 [OK:
Pe3yabTaTOB TUTHOPUIHOTO CKpPEIMBAHU https://clk.li/FTgP
y IpO30(pHIIBI
79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO 95 03.2026 BI/I6J'II/IOT€K?1 I[HOK:
CKpEIIUBaHUS https://clk.li/FTgP
bu6mmoreka [IOK:
80 CrerieHHOE HaclieIOBaHNE IPU3HAKOB 07.04.2026 https://clk li/emi
bubmuoreka [{OK:
81 XpoMOCOMHasi TEOpUsl HACTEACTBEHHOCTH 08.04.2026 https://clk.li/avT]
b K:
82 TeHeTnKa moNa 09.04.2026  Pronmorea O
https://clk.li/cmfi
bub OK:
83 I'eHOTHT Kak IEIOCTHAS CHCTEMA 14.04.2026 hgpSJ,I:I;I/(():TE.Ii?/qHNZZ
84 I'eHeT4eCKU KOHTPOJIb PA3BUTHUSA 15.04.2026 bubmumoreka [IOK:

paCTeHHﬁ, JKMBOTHBIX U YCJIOBCKaA

https://clk.li/gNzZ
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85 N3menunBOCTh IPU3HAKOB. Buabl 16.04.2026 BI/I6JII/IOT€K?. I[HOK:
H3MEHYHBOCTH https://clk.li/gNzZ
bu6 OK:
86 MonudukanronHas ”3MEHYUBOCTh 21.04.2026 hgp::I;/(z:Tli.Ii?/;—[NZZ
Bapuanonsslii psa v BapualimoHHas
. JIab 0
i
87 8 1OHONMED 0.5 22.04.2026 | https://clk Ii/KUEX
MO (DUKAITIOHHON H3MEHUNBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BapHalMOHHOW KPUBOM»
I'enoTunmyeckast U3MEHUYNBOCTh bubmorexa LHOK:
88 ' 23.04.2026  https://clk.li/KUEx
KoMOuHaTuBHASI HF3MECHUYNBOCTH
;/IYTaHHOHHa}I H31\6/IGH‘{I/I];\(/}CTB. BuGmiorexa LIOK:
aKkTudeckas padora «MyTamnuu .
89 PaRTHACCRai pabota CVlyrattiid y 05 28.04.2026 | https://clk.li/KUExX
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOTIpenaparax)»
90 3aKOHOMEPHOCTU MYTallMOHHOTO 99.04.2026 BI/I6J‘II/IOTCK?1 [OK:
mpolecca. DMUreHeTHKa U SIUTeHOMHUKA https://clk.li/zAEwW
o1 I'eneTtuka yenoseka. [IpakTuueckas p'i160Ta 05 30.04.2026 BI/I6J'II/IOT€K?1 [HOK:
«CocTaBJeHUE U aHAITH3 POJIOCIIOBHOM https://clk.li/szJz
Meto1bl MEAULIMHCKOW T'€HETUKH.
3HaueHue MEIUIIMHCKON TeHETUKU B
MPEIOTBPALICHUH U JICUCHUN
bub OK:
92 TeHEeTHYECKUX 3a00JIeBaHUI YeIOBEKa. 05.05.2026 nommorexa L

Kpamkuii 00630p uenmpa 2u2uenvi u

snudemuonozuu 8 Camapckou obaacmu

(Pocnompebuaosop)

https://clk.li/RtiN
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KonTponbnas padora Ne 6 «['eHeTrka u

93 1 06.05.2026
CEJICKIIHSI»
TOpHAast T HU TOB )
94 PATOPHIAS pabora «yH P 1 05 07.05.2026 | https://clk.li/Cpmr
KYJIBTYPHBIX PACTCHHIA U TIOPOJT JOMAITHHX
KUBOTHBIX)
MeToapl CENeKIIMOHHON pabOTHI.
bu6mmoreka [IOK:
9 n 1 : 12.05.202 .
5 JlaGoparopuast pa6f)Ta «M3y4ueHre MeTo1I0B 0.5 05.2026 https://clk Ji/ZGOM
CEJICKIINH PACTCHHI»
96 ﬁﬁiﬁﬁiﬂﬁcZﬁiﬁiﬁfﬁiﬂzgfy 1 13.05.2026 Dromerera HOK:
- PACTHEFCRALD o https://clk.1i/ZGQM
«[IpuBuBKa pacTeHHiD»
CoxpaHeHne, U3y4eHHne U UCTIOJIb30BaHUE bubnuoreka [{OK:
97 1 14.05.2026 .
TCHETUYECKUX PECYPCOB https://clk.1i/ZGQM
buorexHoorus Kak Hayka u OTpacib Bu6morexa LOK:
98 npou3BoJicTBa. [IpakTrueckas padora 1 0.5 19.05.2026 .
https://clk.li/lzKSz
«3yueHne 06bEKTOB OMOTEXHOIOTUN
OcHOBHbIE HAMPaBJICHHS] CHHTETUYECKOU bubnmoreka [{OK:
99 1 20.05.202 .
ouosorun 0.05.2026 https://clk.li/lzKSz
XpOMOCOMHas ¥ T€HHAasi UHKEHEPU. bubnmoreka [{OK:
100 1 21.05.2026 .
MeaunuHcke OMOTEXHOJIOTHI https://clk.li/zKSz
WtoroBas koHTpoJIbHAs paboTa Mo Kypcy bubnuoreka [{OK:
101 1 26.05.202 .
owosoruu 10 kiracca 6.05.2026 https://clk.li/zKSz
102 Pe3zepsHblii ypok. [loBTOpEHue, ) 1 96.05.2026 BI/I6J‘II/IOTCK? LOK:
000011IeHHE, CUCTEMATH3AIIMS 3HAHUI https://clk.li/zKSz
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara ugposbie
Ne n/m Tema ypoka Kontpoabusbie IIpakTunueckue A mupp
Bcero u3ydyeHusi  oOpa3oBaTeibHbIe
padoTshI padoThI
pecypcsbl
bubmuoreka I{OK:

1 4. 1 .09.202 .

OBonrormonHas Teopus U. Jlapsuna 03.09.2025 https://clk Ji/ktLg
5 JIBroKyIpe CUIIbl HBOJIIOLMHU BUAOB 110 Y. 1 03.09.2025 BI/I6J‘II/IOTCK?1 LOK:

HapBuny https://clk.li/ktLg
3 boprba 3a CyHIeC;FBOBaHI/Ie, €CTECTBEHHBIN 1 05.09.2025 BI/I6JII/IOTCK?1 [HOK:

Y UCKYCCTBEHHBIN 0TOOP https://clk.li/ktLg

®opMUpOBaHUE CUHTETUYECKON Teopun bubnuoreka [{OK:
4 1 10.09.202 .

IBOJTIOLINU 0.09.2025 https://clk.li/QrNf
5 DTarbl H3BOIIIOIMOHHOTO MpoLecca: 1 10.09.2025 BI/I6J‘II/IOTCK?1 [OK:

MHUKPOIBOJIONHUS U MAKPOIBOIOLIHS https://clk.li/glcl

[Tonmynsius — snemMeHTapHas €AMHULIA bubnuoreka [{OK:
6 1 12.09.2025 .

HBOJIIOIIH https://clk.li/MbdT

3aKOoH TeHeTHYeCKOro paBHOBecHs JK.

Xapnu, B. Baitn6epra. JlaboparopHas bubnuoreka [{OK:
7 1 : 17.09.202 .

pabota «BpIsBICHNE H3MEHUYMBOCTH Y 05 09.2025 https://clk.li/MbdT

0co0el OHOT'O BHIA)

bub6 OK:

8 DneMeHTapHbIe GaKTOPHI IBOTIOIHUN 1 17.09.2025 hgpgil;l/(();l:}i?/l\L/II bdT
9 OS¢ ekt ocnoBarenst. dpdexr 1 10.09.2025 BI/I6J‘II/IOTCK? I[MOK:

OyTBUIOYHOT'O TOPJIBIIIKA https://clk.li/MbdT
10 Murpauuu. M30a0muu nomyssmii: 1 94.09.2025 bu6mmoreka IIOK:

reorpaduyeckas, OnoJIorundecKas

https://clk.li/gJud
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EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN

11 24.09.2025
(haKkTOp IBOTIOLIMH
bubmuoreka [{OK:
12 IT i 26.09.202 .
0:10B0if 0TOOP 0.09.2025  ins:ircliclifglul
[Tprcrnoco0IeHHOCTh OPraHU3MOB KaK
13 ?I?g; B::s T{I;(p(;%ﬁ;ﬁzﬂ erite 05 01.10.2025 Promorera LOK:
PaTopHai p yiacH! ' e https://clk.li/Voxh
apoMop(h030B ¥ HINOATANITAIIUHN Y
pPacTEHUN U KUBOTHBIX»
[Tpumepb! pUCTIOCOOICHHI Y
OpraHu3MOB: MOP(OJIOrHIECKHE,

14 (dbuzmosornueckue, OMOXMMUICCKUE, 05 01.10.2025 BI/I6J‘II/IOTCK?1 LHOK:
noBeieHueckue. JlabopaTopHas padora https://clk.li/EIXE
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHTEIIbHAS TeJIeCO00Pa3HOCTh)

15 i:g : eii’ Ki‘liepfg j: Z%YK;ByIfa;H/I BIIOB 05 03.10.2025 Promorera LOK:

OPATOPHAT paboTa «C-PABHEIHE BIAO ' e https://clk.li/hnlu
0 MOP(OJTOTHIECKOMY KPHTEPHIO)
bubmuoreka [{OK:

16 08.10.2025 .
CTpyKTYypa BiA https://clk.li/hnlu
Bunoo6pa3oBanue kak pe3ynbTar bubnuoreka [{OK:

17 .10.202 .
MHUKPO3BOJTIOIIH 08.10.2025 https://clk.i/EIXE

b K:

18 CBs13b MUKPOIBOJTIOIIMH H TTHIEMUOIOTHN 10.10.2025 hgs;ljl/ﬁilﬁgvo\”w

19 Makpossomonus. Ilaneonronornyeckue 15.10.2025 BI/I6J‘II/IOTCK? I[MOK:
METO/JIbI U3y4YEHHS IBOJIOIIUU https://clk.li/pOa0O

20 buoreorpaduueckue METObI U3YUYEHUS 15.10.2025 bubnuoreka [{OK:

DBOJTIOIUHN

https://clk.li/kpBV
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OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

bubmuoreka [{OK:

21 MOP(OJIOTHYECKUE METO/IBI U3YUCHUS 17.10.2025 https://clk.li/kpBV
IBOJIIOIIH

\ lg/loneKynﬂpH;)-reHemquKne, ) N Butmorexa LIOK:

MOXUMHUYECKUE U MAaTEMATHICCKUE 10. https://clk Ji/koBV
METO/IbI H3y4YCHHUS IBOJIOIIUU
bu6mmoreka [IOK:

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH 22.10.2025 https://clk Ji/koBV
KonTponbnas padora Ne 1 «OcHOBHBIE

24 3aKOHOMEPHOCTH MUKPOABOJIIOIIUU U 24.10.2025
MaKpPOABOJFOIIHH

o5 AnantuBHas paaguanus. HepaBHOMEpHOCTH 99.10.2025 BI/I6JII/IOTCK?1 I[HOK:
TEMIIOB HBOJIIOIAA https://clk.li/kpBV
HayuHble runore3sl NpoUCX0XKIEHUS bubnuoreka [{OK:

26 JKA3HU Ha 3emMiie 29.10.2025 https://clk.li/Hbtg

97 JloHayuHBbIe MIPEACTABICHUS O 3aPOXKICHUH 31.10.2025 BI/I6J‘II/IOTCK{:1 I[HOK:
KU3ZHU https://clk.li/Hbtg
OcHOBHBIE 3TaIlbl HEOPraHNYECKON bubnuoreka [{OK:

28 12.11.2025 )
IBOJTIOLNU https://clk.li/Hbtg

bub OK:

29 ['unoTessl 3apoXKACHUS KUZHU 12.11.2025 hftlp::jllc()jliﬁil]j btq
HcTopust 3eMau 1 METOMIBI €€ N3YUCHHUS.

30 JlaGopatopHnas pabora «3yuenue u 05 14.11.2025 BI/I6J‘II/IOTCK? I[MOK:
OTHMCaHNE UCKOMAEMBIX OCTaTKOB JIPEBHUX https://clk.li/Hbtg
OpPTaHU3MOBY

31 HauanbHble dTaIbl OpraHn4eckoin 19.11.2025 BI/I6J‘II/IOTCK? I[MOK:
DBOJIIOLUU https://clk.li/Xwet

32 DBOJTIONHS DYKapUOT 19.11.2025
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OCHOBHBIC 3TAIIBI 9BOJJIOINH
PaCTUTEIIBbHOTO MUpa. HpaKTI/I‘ICCKaﬂ

bu6mmoreka [IOK:

33 0.5 21.11.2025 .
paborta «3ydyenue ocooeHHOCTEN https://clk.li/Xwet
CTPOCHUS PACTCHUMN Pa3HBIX OTICIOBY»
OCHOBHBIE TaIbI YBOJIOLNH )KUBOTHOT'O bubmuoreka [{OK:
4 26.11.202 .
3 MUpa 6 025 https://clk.li/wOdV
C) T
3 pasora dayucue ocosenmocteli 05 oairons PrOMOTeR LOK
P . | o https://clk.liiwOdV
CTPOCHUS TIO3BOHOYHBIX )KHBOTHBIX)»
PasButue xu3Hu Ha 3eMiie 10 paM H
36 nepuogam. Kpamxuii 0630p Camapckozo 98.11.2025 BI/I6J‘II/IOTCK?1 HQK:
0011ACMHO020 UCMOPUKO-KPACBEOUECKO20 https://clk.li/tYjL
myzess um. I1.B. Anabuna
37 MaccoBbie BBIMUPAHUSI — IKOJIOTUICCKHE 03.12.2025 BI/I6J‘II/IOT6K?1 _U,'OK:
KPHU3HUCHI MPOIILIOTO https://clk.li/icGB
CoBpeMeHHBIH 3KOJIOTHYECKUI KpU3HC, bubnuoreka [{OK:
38 03.12.2025 .
€ro 0COOCHHOCTH https://clk.li/icGB
39 CoBpeMeHHas cucTeMa OpraHMyecKoro 05.12.2025 BI/I6J‘II/IOTCK?1 I[HOK:
Mupa https://clk.li/Xwet
40 OcCHOBHBIE CHUCTEMAaTUYECKHE TPYIIIbI 10.12.2025 BI/I6J‘II/IOTCK?1 I[HOK:
OpPraHu3MOB https://clk.li/Xwet
KonTponbnas padota Ne 2
41 «[IpoucxoxaeHue u pa3BUTHE KU3HU HA 10.12.2025
3emiie»
bu6mmoreka IIOK:
42 A — 12.12.202 .
HTPOITOJIOTHS — HayKa O YeJIOBEKe 025 https://clkli/AATZ
43 Passutue npeacrasienuii o 17.12.2025 bubmumoreka [IOK:

MPOUCXOKACHUHN YCIIOBCKA

https://clk.li/imCe
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MecTo uesioBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas

bu6mmoreka [IOK:

44 paborta «3ydyenue ocooeHHOCTEN 0.5 17.12.2025 ' https://clk.IiI/JONK
CTPOCHHUSI CKEJIeTa YeJIOBEKA, CBA3aHHBIX C
MPSIMOX 0XKICHUEM)
bubmuoreka [{OK:
45 JIBM>KyIIMe CUIbl aHTPOIIOr€HE3a 19.12.2025 https://clk. li/AATZ
46 CooTHOIIIeHHE OUOJIOTMYECKUX U 94,12 2025 BI/I6JII/IOTCK?1 I[HOK:
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E https://clk.li/AATz
bubmuoreka [{OK:
47 OCHOBHBIE CTaJUU AHTPOIOTEHE3A 24.12.2025 https://clk li/AATZ
bu6mmoreka [IOK:
4 I1 26.12.202 .
8 QJICOTCHETUKA U TTAJICOTCHOMHUKA 6 025 https://clk [i/AATZ
bu6mmoreka [IOK:
4 .01.202 .
9 DBOJIOIUST COBPEMEHHOTO YEIIOBEKA 09.01.2026 https://clk li/imCe
UYenoseueckue pachl. [IpakTrueckas
bubmuoreka [{OK:
50 pabota «I/{3yquHe 9KOJIOTMUECKUX 0.5 14.01.2026 httos://clk liVBAW
aJlanTaluii 4YeJI0BeKay»
Me:xucuuIIMHAPHbIE METOIBI bubnuoreka [{OK:
51 14.01.2026 .
aHTPOIIOJIOTUHI https://clk.1i/WVgS
59 Kontponbnas padota Ne 3 «AHTpomorenes 16.01.2026
Y DBOJTIOIINS YCIIOBEKA»
bu6nuoreka [IOK:
53 3apoKI€HUE U pa3BUTHE IKOJIOTUN 21.01.2026 httos:/clk.li/axyY
54 i/IfTOHB;K?OTF HH'BHT(E)T:E aniam 05 2101.2026 Promerera HOK:
>YHCHHE METOAOR SROTOTHHES | e https://clk.li/gxyY
WCCIICTOBAHHIN
55 3HaueHne YKOJIOrNYECKUX 3HAHUN TSI 23.01.2026 bubmuoreka [{OK:
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https://clk.li/gxyY
https://clk.li/gxyY

YyeJIoBEKa https://clk.li/gxyY
bu6mmoreka [IOK:
28.01.202 )
56 Okonorndyeckue GaKTopsl 8.01.2026 https://clk Ji/RGdo
AbuoTtndeckue daxkTopbl. CBET Kak
aKojornueckuit pakrop. JlabopaTopHas bubmuoreka [{OK:
57 0.5 28.01.2026 .
pabota «BpIsBICHHE MPUCTIOCOOICHUI https://clk.li/NGCm
OPTraHU3MOB K BITUSTHHIO CBETa»
Abuortuueckue gaktopsl. Temmeparypa
58 3(11125ZKZfer::CK;iiaz;imenne 0.5 30.01.2026 >1Ommoreia LHOK:
PATOPHA3 e | e https://clk li/NGCm
MPUCIIOCOOJICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTyphbi»
Aobunortndeckue GakTopbl. BiaxxHOCTh Kak
akojornueckuit pakrop. JlabopaTopHas bubnuoreka [{OK:
59 0.5 04.02.2026 .
paboTta «AHATOMHUYECKHE OCOOCHHOCTH https://clk.li/NGCm
pacTeHuil U3 pa3HbIX MECT OOUTAHUS
bu6mmoreka [IOK:
4.02.202 )
60 Cpenpl 0OuTaHUS OPTaHU3MOB 04.02.2026 https://clk li/CUVR
bu6mmoreka [IOK:
1 b .02.202 .
6 HOJIOTUYECKUE PUTMBI 06.02.2026 https://clk Ji/xZvX
bubmuoreka [{OK:
62 K 11.02.2026 .
W3HEHHBIE OPMBI OPTaHU3MOB https://clk lixZVX
bu6mmoreka IIOK:
63 b 11.02.2026 .
HOTHIECKIE (aKTOpEI https://clk.liloULc
64 3§ZLICGHHZC€;§2:§:I;K: XrZiiiﬁﬁﬁef ZT?I: 13.02.2026 D"Omorera HOK:
A ey P ped e https:/clk.li/oULc
oOuTanus
65 DKOJIOTUYECKHE XapaAKTEPUCTUKU 18.02.2026 =bubmuoreka [IOK:



https://clk.li/gxyY
https://clk.li/RGdo
https://clk.li/NGCm
https://clk.li/NGCm
https://clk.li/NGCm
https://clk.li/CUvR
https://clk.li/xZvX
https://clk.li/xZvX
https://clk.li/oULc
https://clk.li/oULc

MomyJjadanuun

https://clk.li/AasW

OCHOBHBIE TTOKa3aTeIn IOIMYJIALUN

bubmuoreka [{OK:

66 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 18.02.2026 https://clk Ji/AasW
MI0JIOBAsA CTPYKTYpa
. OCHOBZHe HIOKa3aTeIH noenymlupm: 0092096 BuGmiorexa LIOK:
POXKIAEMOCTh, IPUPOCT, TEMII POCTA, .02, https://clk.li/AasW
CMEPTHOCTb, MUTPALIN
bubmuoreka [{OK:
68 OKoJsorudeckasi CTpyKkTypa IMonyJssuu 25.02.2026 https://clk.li/AasW
N bubnuoreka [HOK:
69 JluHamuKa NOMyJIsLUU U €€ perysuus 25.02.2026 https://clk.li/MbdT
KpuBble pocTa YNCICHHOCTH MOMYJISIIINH. bubmmoreka LIOK:
70 KpuBble BEDKMBaHMS 21.02.2026 https://clk.li/MbdT
DKOJIOTHYECKas HHUIIIA BHJIA.
bubmuoreka [{OK:
71 JlaGopatopHas l:)a60Ta «ITpucnocobnenus 0.5 04.03.2026 httos://clk li/AfKE
CeMsIH PACTEeHUH K PACCEIICHUIO»
. bubmmoreka [OK:
72 Bun xak cucrema nomysnsiuit 04.03.2026 https://clk Ji/koBV
73 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI 06.03.2026 BI/I6J‘II/IOTCK?1 LIOK:
>KUBOTHBIX https://clk.li’lkpBV
74 KonTponbnas padora Ne 4 «OcHOBBI 11.03.2026 BI/IGJ‘II/IOTCK? [OK:
9KOJIOTUH U (PAKTOPBI CPEABI» https://clk.li/XRTB
bu6mmoreka [IOK:
75 Co00111€CTBO OpraHU3MOB — OHOIICHO3 11.03.2026 https://clk.li/XRTB
bu6nuoreka [HOK:
76 OKocucrema Kak OTKpbITasi CHCTEMA 13.03.2026 https://clk.li/zBex
77 KpyroBopot BelecTB U MOTOK SHEPTUU B 18.03.2026 bubmumoreka [IOK:

OKOCHUCTEME

https://clk.li/QWfz



https://clk.li/AasW
https://clk.li/AasW
https://clk.li/AasW
https://clk.li/AasW
https://clk.li/MbdT
https://clk.li/MbdT
https://clk.li/AfKE
https://clk.li/kpBV
https://clk.li/kpBV
https://clk.li/XRTB
https://clk.li/XRTB
https://clk.li/zBcx
https://clk.li/QWfz

bubmuoreka [{OK:

78 OcHOBHBIE TOKA3aTENN IKOCUCTEMBI 18.03.2026 https://clk.li/icGB
bubmuoreka [{OK:
79 DKOJOrM4eCKUe MUpamMm bl 20.03.2026 httos://clk.li/icGB
bu6mmoreka [IOK:
80 N3menenuns cooOIecTB — CYKIIECCHHI 25.03.2026 https://clk.li/icGB
81 [IpupoHBIE 3KOCUCTEMBI. 3KO(iI/ICT€MI>I 95 03.2026 BH6JII/10TeK?1 [HOK:
03€p U peK. DKOCHCTEMbI MOPEH U OKEaHOB https://clk.li/DbDg
82 [Ipuponnsie 3KOCI/IC'[;GMI)I. DKocUCTEMBI 97 03.2026 BI/I6JII/IOTCK?1 [HOK:
TYHJIP, JIECOB, CTEICH, MyCTHIHB https://clk.li/DbDg
bubmuoreka [{OK:
83 AHTpPONIOTEHHBIE YKOCUCTEMBI 08.04.2026 https://clk l/FY KW
Ypboakocucremsl. [IpakTudeckas padbora bubnuoreka [HOK:
84 0.5 08.04.2026 .
«3yueHne u onucanue ypooIKOCUCTEMBDY https://clk.li/fYKW
85 (3)2§2§2Eip§3(;f;0¢252411€::?)HII/“I:HI/ISMOB B 10.04.2026 CrOmerera HOK:
A P s https://clk Ii/fY kW
IKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
Pa3HBIX TUMIOB Ha CyOOpTaHU3MEHHOM, bubnmoreka [{OK:
86 15.04.2026 .
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U https://clk.li/uMPD
9KOCHUCTEMHOM YPOBHSIX
87 O0600meHue Mo TeMe «IKOCUCTEMBI M KX 15.04.2026 BI/I6J‘II/IOTCK? I[HOK:
(GYHKIIMOHUPOBAHUE https://clk.li/uMPD
buocdepa — obuierianerapHast 0601049Ka bubnuoreka [{OK:
88 17.04.2026 .
3emun https://clk.li/jgtZ
bu6 OK:
89 VYuenue B. U. Bepnanckoro o 6uocdepe 22.04.2026 hgp;jl/(()jliﬁiigtz
90 3aKOHOMEPHOCTH CYIIECTBOBAHUS 22.04.2026 bubnuoreka [{OK:



https://clk.li/icGB
https://clk.li/icGB
https://clk.li/icGB
https://clk.li/DbDg
https://clk.li/DbDg
https://clk.li/fYkW
https://clk.li/fYkW
https://clk.li/fYkW
https://clk.li/uMPD
https://clk.li/uMPD
https://clk.li/jqtZ
https://clk.li/jqtZ

ounochepsl https://clk.1i/QWfz
KpyroBopoTsl BemiecTs u bubmuoreka [{OK:
o OMOT€OXUMHUYECKHE [TUKIIbI . 24.04.2026 https://clk.li/QW{z
3oHanbHOCTH Onochepsl. OCHOBHBIE bubmuoreka [{OK:
%2 OUOMBI CymIH L 29.04.2026 https://clk.li/QWfz
. bubnuorexa LOK:
93 YcTouuBOCTh OHOCHEpHhI 1 29.04.2026 https://clk i/OWz
94 KonTponbnas padora Ne 5 «buocdepa, 1 01.05.2026
9KOCUCTEMBI ¥ UX ()YHKIITHOHUPOBAHUEC)
bubmuoreka [{OK:
95 DKOJIOTUYECKUE KPUZUCHI U UX IPUUUHBI 1 06.05.2026 https://clkli/RGdo
. bubmnoreka IOK:
96 BosnelicTBue genoBeka Ha 6uochepy 1 06.05.2026 https://clk.li/WeDs
97 AHTpOHOFeHHvOC BO3I[CI/ICTB5/IC Ha 1 08.05.2026 BI/I6J‘II/IOTCK?1 [OK:
PaCTHTENBHBIN U KUBOTHBIA MUP https://clk.li/WcDs
bubmuoreka [{OK:
98 Oxpana npupoibl 1 13.05.2026 https://clk.li/WCDs
99 OcHOBHBIE TPUHITUITBI YCTOMYHUBOTO 1 13.05.2026 BI/I6J'II/IOTCK?1 [HOK:
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO/IBI https://clk.li/WcDs
PanmonansHoe npupoAoONoNb30BaHNE U
bubmuoreka [{OK:
100 1 15.05.2026 .
COXpaHEHHE OMOJIOTHYECKOTO https://clk.li/DbDg
pazHooOpa3zus 3emin
101 0606meHI/ie 1o TeMe «IKOJIOTHUS BUJIOB U 1 90.05.2026 BI/IGJ‘II/IOTCK? I[HOK:
TIOTTYJISITTHI https://clk.li/kkzx
O600menue mo Teme «buocdepa — bubnuoteka [{OK:
102 1 20.05.202 .
0 r00aabHast SKOCHCTEMay 0.05.2026 https://clk.li/\WcDs
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOIT'PAMME



https://clk.li/QWfz
https://clk.li/QWfz
https://clk.li/QWfz
https://clk.li/QWfz
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOGOBAHUSA K NPEAMETHBIM Pe3yJbTATAM 0CBOCHUS
NpoBepPsIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHMS o0pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOJIBI U
PEIICHUH KU3HEHHO BaYKHBIX COLUAIBHO-ITHUECKUX, SIKOHOMUYECKHX,
AKOJIOTHUYECKUX TPOOJIEM YeTIOBEUECTBa, a TAKXKe B PELICHUH BOIPOCOB
PaIMoOHAIBLHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOrUH

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCIOJIb3YyEeMbIX B OMOJOIMYECKUX HCCIIEOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTEM (ONUCaHME, W3MEpEHHe, IPOBEICHHE
HAOIOACHUI); CIIOCOOAMU BBISIBJICHUS M OICHKH aHTPOIOTCHHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpeactBaMu, (GOpMyIHMpys Ieb HCCIEAOBaHUS, aHATU3UPOBATh
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BblsiBIIeHHE 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYMHAMH,
00BsICHEHUE MOIYUYEHHBIX Pe3yJbTaToB U (OPMYIHUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATalOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OPraH, OPraHW3M, BUJ, TOMYJISINS, SKOCUCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpPETYJISIIKS,
CaMOBOCIIPOU3BENICHUE, HAaCJIEICTBEHHOCTD, H3MEHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOIO MMMyHHTEeTa [I.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopuss Y. JlapBuHA, CHHTETHYECKAs TEOpPHUs DHBOJIOLHMH, TEOPUS




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHermuyeckoro pasBHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mnmpoueccamMm M ABJIICHUAMU, OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHWsA, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMU KJIETOYHOIO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTallaMl YMOPHUOHAIILHOTO PAa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIIECTBEHHBIC TPU3HAKHU:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACITEIBHOCTH, TPOTEKAFOIITNX

B OpraHusmax paCTeHHﬁ, JKHBOTHBIX W YCJIIOBCKA, OHOJIOrHYECKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, A3MOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI SBOJIIOLIMK HA TeHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpefe OOHuTaHus,
YyepeoBaHMUs HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JYKapuoT, OJIHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, MeiHo3a, OIUIOJOTBOPEHHUS, PA3BUTUS U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUN B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB pa3HBIX CUCTEMATHYECKUX TPYII; B3aHUMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
coJIepKaHUs; WHTEPHPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

1.1

1.2

CoBpemeHHass OWONOTHS — KOMIUICKCHAass HayKa. DBHOJOrMYecKHMe HayKu U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE U MOUCKOBHIE
Hay4YHBIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHnue OWONIOTMM B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. Ilpodeccun, cBszanubpie ¢ Ouonorueil. 3HaueHHe OWOIIOTHUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC ITPUPOAbI

JXKuBble cuctembl Kak mpeAaMer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BENICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIUH >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHUu3MEHHBIH, HOMYJISIITHOHHO-BUI0BOI, 9KOCHUCTEMHBIH
(buoreonienotuueckuii), OmocdepHsid. I[Iporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIE TPU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIECCTBOBAHUS

MaTepuun

1.3

2.1

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, H3MepeHHE, SKCIEPUMEHT,
cucreMarnsanus, MeraaHanu3. I[loHsTHe O 3aBUCUMOM M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. [lonsatue BBIOODKM U €€ HOCTOBEpHOCTh. Pazbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpyunHBI HCKaKEHUS pPe3yNbTAaTOB 3KcrepuMeHTa. [IoHATHE CTaTUCTHUYECKOTO

TECTa
Knerka xak Ouoiorudyeckas cucrema

Krnerka — cTpykTypHO-(QOyHKIIMOHAIbHAS €QMHHIIA KUBOTO. MICTOpHS OTKpBHITUS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. 1lIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTobl MOJIEKYJIIPHOM M KJIETOYHON OHMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, muddepeHanbHoe

eHTpu(yrupoBanue, KyJIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Bona u

e€ poib Kak pacTBOPHUTENS, peareHra, y4acTue B CTPYKTYpPUPOBAHUU KIIETKH,




TEIUIOpery . MuHepaabHbIe BEIIECTBA KIETKU, WX OHOJOTHYECKasl pPOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckue GpyHKIuM OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBIL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumunel. T'mapodunbHo-ruApOodoOHBIE cBolicTBa. Knaccudukanus UuIoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTD
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIIUU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHYecKass MW npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHUE SYKapHOTHUECKOH KieTku. Ilmazmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnast nud@ysus), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta Harpuii-kaaneBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3oms. Ilutockener. JIBukeHuwe 1muTomina3mbl. OpraHouibl
kineTku. OpHoMeMOpaHHBIE OpPraHOMABI KIETKU: OJHJOIIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpoeHHE U (yHKUIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TPaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTHKyiIyM. CekpeTopHas ¢GyHKUIUS
annapata ['onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHIPUH, IJIACTUIbI.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JICHKOIIACThI BBICHIMX PACTEHUH.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHME U JBHKEHHME JKTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounbsie BkimtodeHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3yKapuoT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe oOecrieueHue KiIeTKu: npeBpaiieHne ATD B
OoOMeHHBbIX Tmporeccax. DepMEHTATUBHBIM XapakTep peakUuuil KJIETOYHOIro
MeTtabonu3ma. DepMEeHThI, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. OTiinuns GepMEeHTOB OT HEOPraHUYECKUX KaTtannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemllecTB B KieTke. PorocuHres. Poib
XJIOporiacToB B mporecce (orocunTe3a. CBeroBass u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHHe paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XeMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpokeHHS H HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe oOxkucieHHE, WIM KIETOYHOE JbIXaHUE. Poiab MUTOXOHIpHM B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPHUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILJIEIbHOCTh, aCHMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['unore3a omepona (P. XKakob, K. Mano). Perymsanus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, kMBOTHBIX, pactenuit. CIIN, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOAbl UHTEP(]a3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsius mutotndeckoro nukia kiaeTku. Ilporpammupyemas kietounasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCcKas CHCTeEMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBI Pa3MHOKEHHUS OpPraHU3MOB: Oecrmojoe (BKJIKOYAash BETETaTUBHOE) U
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuHosxkenue. [lonoBeie kneTku, wiu ramersl. Meio3. Ctaauu menosa.

[ToBenenue xpomocoMm B merose. Kpoccunrosep. buonornueckuii cMpicia Meio3a
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 u €ro MecTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue mnoioBbIX KiIeTOK. OmiogoTBOpeHHEe U SMOpPUOHAIbHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Apo0JieHUsT MJIEKOIMTAIOIIUX. 3apoAbILIEBble JIUCTKH (racTpyssiuus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHUSI JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHANBHOE pa3BUTHE pa3IMYHBIX (PAKTOPOB OKpYXKAroIIEH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAU€HUE NPSIMOrO0 M HENPSAMOIO Ppa3BUTHS, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [leprnopl oHTOreHe3a yenoBeKa.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpa3oBaHMe cHop B Tpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICJIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (l)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUM

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHgens — 3aKkOH paclIeIsIeHUus MNpU3HAKOB. [luTonornueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyroluee ckpemuBaHue. [IpomMeXyTOUuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MEXaHU3M OIIpPEJENIeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lnernoTponuss — MHOXKECTBEHHOE JEUCTBUE
reHa. MHOXKECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotunmyeckas n3MeHUUBOCTh. CBOMCTBA F'€HOTUITHYCCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASL.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3Hoo0pa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTh. BHUJIbI MyTalluii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeKka. MeToabl  HM3Yy4eHUsT TE€HETUKM  YEJOBEKAa: TI'E€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JlomecTuKaius U ceseKus. 3apoXkACHUE CENEeKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHuuBocTh H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
npou3BoauTeNell Mo noroMcTBy. OTOOp IO TE€HOTUIY C IIOMOLIBIO OLIEHKH
(eHoTHNa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ MoMoIIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEJICKITMOHHOM paboThl. PannanuoHHbIH 1
XUMHUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMii y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 17151 mosrydeHust HCXOAHOTO MaTepuaia sl CeJIeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBanue rereposzuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJy4yeHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEepCreKTUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpraHu4YeCKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOYHbIE TPUObI, OJHOKIETOUYHbIE BOJIOPOCIH, APYrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHU3MBI. HBI/I)KGHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanu pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpasoBarenibHas, IOKPOBHAs, MPOBOAAIIAs, OCHOBHAas, MEXaHHYECKasl.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MbI U
Hactuu. llornomeHue BOABI, YIVIEKUCIOTO Tra3a M MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpaxumMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOrok/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHAas, COCIWHUTEIbHAsA, MBbIIICUYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

Opransl U cUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OPIAHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHme
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue KUBOTHbIX. KojkHOe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4elioBeka. MexaHu3m
BEHTWISIMM JIETKUX Yy NTHI W MIEKONMUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. COKpaTUTENnbHbIe Bakyosd. Opransl BiaeneHus. CBA3b MOJIOCTH TeNa
C KPOBEHOCHOW M BBIJIEINUTEIBHON CUCTEMAMH. BblaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. I[lOKpoBBI u uX

IIPOU3BOJHEIC.
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PaznpaxkxuMocTh U perymsiust y opranu3MoB. Pa3apakxiuMocTh Yy OJJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedIieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl 1 cUCTEMBI OPraHoB yenoBeka. OTebl TOJIOBHOTO MO3ra 03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocCBsI3p HEpPBHON W AHIOKPUHHOW cucTeM. [ wumoTamamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3sycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIbHBIA MMMYHHTET. BpoXAEHHBINA, NPHOOPETEHHBIN crenududecKuii
umMmyHuTeT. Teopuss  KJIOH&JIbHO-CelEKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHbIE COCYABl U KPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpIxarenmpHas TOBEPXHOCTh. Perymsamust  IbIxaHusl.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HnmeBapHTeanas[ CHUCTEMaA 4YCJIOBCKA. OTI[CJ'IBI MUIICBAPUTCIBHOI'O TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHy'TpI/IHOJ'IOCTHOC n BHYTPUKJICTOYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHuss. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pab0Thl OpraHoB BblaeneHusa. OOpa3oBaHue MOYH Y YeTIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorionHas  Teopust Y. Jlapsuna. Ilpenmochiiku — BO3HUKHOBEHUS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JiBmkymue cuiibel 3Botonuu BUaoB o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunternyeckor teopuu sBomtonuu (CTD). HelitpanpHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHE BOJIOIMOHHON

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLIEHKM TEHETUYECKOro pa3zHooOpasust W CTPYKTYpbl momymsauuid. V3meHenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpeid rTeHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [Ipumeps! npucnoco6neHnii y opranuzMoB. OTHOCUTENBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BuumooOpasoBaHue kak pe3ysbTaT
MUKposBoJtoru. M3onmsamus — xiroueBoil dakrop BumooOpaszoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJTUIUIOWIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OmopazHooOpa3usi. MUKPOIBOIIONUSA W KOIBOJIOIHS IMAPA3UTOB M UX XO3SEB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM UM CIIOCOOBI O0OPHObI

C HeH

6.3

Metoapl uU3ydeHUsT MaKpOAIBOJIOIUHU. [lalieOHTONIOrMYeCKue METOMbI M3YyUCHHS
sBoonmi. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3yueHus 3Bonrorun. CpaBHeHue (Quopsl U GhayHbI
MaTepuKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YECHHUs




6.4

SBONIOLMU. ['€@HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TMOSBICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNPOUCXOXKICHMsSI JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4yHble PEACTABICHUS O 3apOXKJICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bostouuu. [lmanerapHas (reosiornyeckas)
9BOJIOLMS. XUMHUECKas »dBOJIIOLUA. AOHOreHHBIH CHHTE3 OpPraHHYECKUX
BemlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XonneilHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Ipbl, HEPUOJIBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsel. [IpokapruoThl U 3yKapHOTHL.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pactenuii. Bbeixox pacrenuil Ha cymy. IlosBneHue CHoOpoOBBIX pacTeHUN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [IepBeie XOpnoBeie KUBOTHBIC. JKU3HB B BOJE. DBOIIOLUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOIINX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHHE OECMO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U MEepUoJiaM: apxeH, IPOTepO30id, Maneo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpouuioro. [Ipuyunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl aHTponosiornd. CraHOBIIEHHE
IIPE/ICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa € KUBOTHBIMH. CHCTEMAaTHUYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHON
CHUCTEMBI.

JBwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM AaHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIFOJIEH.
UYenoBek  yMenblil, IEpBble  H3TOTOBICHUSA opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BUJ JIOJEH XOJIOJHOIO KiIuMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbI nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus u «3pQGEKT OCHOBATENS» B MOMYJISAIMIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHuKaHCKas). Bpemss M myTH pacceleHMsl uyelnoBeKa IO IIIaHETE.
EnuncTtBOo  yenoBeueckux pac. HayunHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

DKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH
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7.2

Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTHU C IPYTUMU HAyKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux neidctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrWdeckux ¢akropos. IIpaBuio
muaumyma (K. Ilmpenrens, 0. JIubux). TomepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak sKojornyeckuii (akrop. JleicTBue pasHbIX
Y4acCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausm.

Temnepatypa kak skomormdeckuii ¢akrop. JleiicTBue TeMmmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak oskonoruyeckuit  ¢dakrop. [IpucmocobneHust pacTteHHid K
MoJIIep KaHuIo0 BoJHOTO OanaHca. Kiaccudukarus pacTeHH MO OTHOLICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH CpeJl OOMTaHMs OpraHu3MoB. llpucnocoOiieHuss OpraHu3MoOB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennnle Gopmbl opranusmoB. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(GbopMBl pacTeHMi: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cCUMOKMO3 U ero (opmel. [Tapasutusm, xoomepamus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHUSA OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKIIFOUCHUA
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OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouoyornyeckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOEHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHMA.
OcHOBHbIE TMOKa3aTeJd MOMYJSLMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAaCTHas U
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MognenupoBanue OUHAMMKU —nomymsinu.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoysoruueckoil Hume Buaa. Mecrooburanue. MHoOromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Humy. [ToTeHnmanbHas u peaan3oBaHHAas HULIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  IOBEJEHUS U  MHUIpalMid  >KMBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3€. JKOocHCcTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBbHBIE OJOKW OPraHU3MOB B JKOCHCTEME: MPOMYIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHU. Tpoduyeckue Lemd U CEeTH.
Abuotnyeckue 61moku sKocucteM. [TouBbl M MibI B 3KocHcTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca u MpOayKIUsA. DKOJOTUYECKUE
MUPaMHJIBI YUCENl, OMOMACCHl U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM M WX TMPUYMHBL. AHTPONOTE€HHBbIE BO3JCUCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONIOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpOnU3aIMs TOPOACKON (ayHbl. buonornueckoe u Xo3siiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIUA W SKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana Xu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3aKkOHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOcTH Ouochepsl Kak
rnobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOIO IMOTEHIHMAIa U
o6uochepHbIX QyHKIUN

DKOJOTHYECKHe KpU3UChl U MX MpHUMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mouBel. OXpaHa MOYBECHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONIOTEHHOE BO3JICHCTBUE HAa PACTUTENbHBIA M S>KMBOTHBIM Mup. OxpaHa
PaCTHTEIHHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Boranmnueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanmonasieHOE ~ TIPHPOJIOTIONB30BAHUE W COXpPAaHEHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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