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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayO6nénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoN obnactu «EcrecTBeHHO-
HayuHble TmpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepeHpanii  oOy4eHUsT Ha YpPOBHE CpPEAHEro oOIIero oOpa3oBaHUsl U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEAHUM
o01mMM, cpeHUM MpodheCcCUOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHomy mpeamety "buomorus" naér mpeactaBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, omnpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEH/IyeT MOCIEA0BATEIbHOCTh M3YyYEHUS YYEOHOro marepuaia ¢ ydEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  O0miero oOpa3oBaHusi, Oyaromaps 4YeMy MPOCMAaTpUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00pasze >XKHU3HHU, Ha
BOCIHUTaHUE OEPEKHOrO0 OTHONIIECHUS K OKpYyXKaromel mnpupoaHoi cpene. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B
GbOpMUPOBAHUM OCHOBHBIX BHJOB Y4€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
OOy4JarommMXxcsi MO OCBOCHHIO COJEPKaHUS OHOJOTHYECKOrOo 0Opa3oBaHHUS Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJIE U OpPUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TMPU  HU3YyYEHUU  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIIIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepHsiX, OpraHM3ME 4YEeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIS1 )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH W CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarlMuXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00€CIEUUTH  OCBOEHHUE
OoOy4aroIMMHUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KaIlMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHuM. J{is
pa3BUTUS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuala B COAEP’KaHUMU MPOrPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS
TOM uau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEILICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyoaéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C Ouoyiorued, Wi K BbIOOpPY
y4eOHOT0 3aBeICHUS IS MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOTeoleH03, Ornocdepa); O BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM PA3BUTHUSA, TEHETHKUH U
CEeJICKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJI€OHTOJIOTHH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHMEe OOYyYaIOIUMUCS  YMEHHUSIMU: CAMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaAIOIIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCE 3HAKOMCTBA C BBIAAIONIMMUCSH OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHei
OMOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHWE y 00YJaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
IIEJIOM M K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOy4YalOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacHOCTHU >KU3HEACSITEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUU B TOBCEAHEBHOM JKU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OydYaroluMucs
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, crocoOCTBYIOIIEH
nocJyenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HeZIelo).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU €ro COJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHHMS B  OPTaHM3AIUAX  CPEIHETrO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH MPOSKTHBIX M YYeOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEICIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHne OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITanos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOUYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(Ouoreouenornveckuit), oOuochepuniii. Ilpoueccel, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XKUBOro. JKW3HB Kak ¢opMa CyIIecTBOBaAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. l[lonarue o 3aBucCuMou u
HE3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBl HCKaxkeHUs pe3yJbTAaTOB JKcnepuMeHTta. lloHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opranuszma», «buoreonenos», «buocdepa», «Merombl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnoib30BaHWE pPa3IMYHBIX METONOB MpPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodope3, METo MEYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOLO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckas padora «/3yueHue METONOB KIETOYHON OUOIOTHUHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHTra, y4acTUe B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue mnonaumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosekydibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapybl, OJIUTOCaXapuabl U MOJIHCAXaPUIbIL.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununper. [M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiiys TUIUI0B.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIIUU
aunuoB. OO1Me cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIUH B
Kietke. [J[pyeue uyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpyktypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarnue
CMPYKmMypsl U QYHKYUL OUOMONEKYN U UX Komniekcos. Komnvromephuiii ouzatin u
Opeanuyeckull cuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hnarpammer:  «PacnipeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHne MoJIeKyn JHUnuaoBy», «HyKIEeMHOBBIE KHCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi pabora «O0HapyXxeHHE OCIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTtopnass  pabdora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOoPHON U aBTOTPOGHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NaCCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rprOOB.

[Huromna3ma. [{uto3one. LluTtockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHEe TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoixcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u GyHKIMA MHUTOXOHApuN u Ttuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IIACTUIBl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Qunamenmeoi.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHMe U JBUXKEHUE KIYTUKOB MW pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvle ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
MpPaucnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepHalbHbIX KIETOK.

Jlabopatopnasi pabGora «M3yueHue CTPOEHHMS KIETOK pa3IMYHBIX
OpTaHHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «MccinenoBaHue Ia3MoiM3a W JACIUIa3MOJn3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuuyeckass padora  «l3ydeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe oOecneyeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHoKcucenHblll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocodouparoujue
nUSMeHmMuvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponp XJI0pOIUIacToB B MpoLecce
dbotocunTeza. CBeroBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwi
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTESA.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUUUpPYIOIIKE OaKTepuu, Kelne300aKTepuu, cepoOaKTEpHUH, BOIAOPOIHbBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHu3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpaHuo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGopaTropnass paGora «M3ydyeHHe  KaTaIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUIa3bl WU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpManus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuuHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanu3anusa HacneiacTBeHHON MHGopManuu. [ eneTnyeckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbeii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stansl. Yuactue Tpancnoptbix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako0, XK. Mano). Moaekynsaprvle Mexanuzmvl SKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekeTouHble (OPMBI )KU3HU U 00HUTaTHbIC Mapa3uThl. CTpOCHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u anaiuz donvuwiux maccusos («bigdatay)
CMpYKmypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ipoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. Y. iBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — permmkanwmsa. [Ipuanuner pervmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUNAPAJIJIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguM MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsumss mutotndeckoro nukia kiuetku. [Iporpammupyemas KieTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TEeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopnasi pa6ora «HaGnrogenne MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYrue NpoTUCThl. KOoNOHUAIbHBIE OPTAHU3MBI.



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

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IMPOBOJMAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
pAcCIIONOKEHUA TKAaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHYTpeHHHU cKeneT. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ra3a W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuraHue XUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Beigenenue y opranu3mMoB. Beimenienue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparurenbHble Bakyonaud. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIJIETUTENBHON CUCTEMaMHU. Briienenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsinus |y OpramusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxuMocTe © peryisanus y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenumit», «KopueBbie cuctembly, «CTpoeHue cTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAsS cuctemay, «CTpoeHHEe MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymkw», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE 7Sl IEMOHCTPAIIMU TTIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo AeicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
nosoBoe. Buael  0ecronoro  pa3MHOXKEHUS:  IOYKOBAaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, WM rameTtsl. Meino3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M I0JIOBOrO Iporecca. MeWo3 M €ro MecTo B KM3HEHHOM IHUKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHMS: HAapy)HO€E, BHyTpeHHee. [lapTeHorenes.

WuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jasarywku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIECKOMMUTAIOUINX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHAbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbHBI Tiepuon. [lpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOEe 3HAYE€HHE NPSMOrO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX M YesoBeka. CTaguu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBanue crop B TMporecce Meio3a.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onia», «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <«KU3HEHHBIA  IHKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas pabora «/3ydeHre CTPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOITpEenapaTax.

IIpakTuuyeckass padora «BbIsIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

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

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Haykh. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIbL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JleMoHCTpanumn

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

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

Jlabopatopnass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us rTHOPUIOB MEepBOTo NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUlCIUIeHUs NpU3HaKoB. LluTosiornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKoOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAaHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OIpPEAECIEHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHbIN ajulenn3M. B3anMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTHUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITWH.
['eHeTHYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoOil 3akoHBl Mennens», « Tpetuii 3akoH
Mennens», «AHanu3upyoliee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernseHHoe Hacle/loBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJiay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «KapuoTunm OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMoieiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «lM3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUS Y APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabpl Ipu  GopMuUpoBaHWU (DeHOTHIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOoCcTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTH. CBOMCTBA FTEHOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETUYECKOr0 pa3Ho00pa3us B Mpe/ieiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUPOBAHHbICE MyTallMh. SoepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TOJIOBbIe MyTaluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTalnuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHOM u3MenunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Gakmopos 8
HACNe008aHUU U UBMEHUUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmumet u cxeMmbl: «Buasl  u3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eneTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadgum) >KHBOTHBIX C PA3THIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauuun y Jpo3odunasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHass MporpamMma HCCIEIOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'eHEaJOTMYECKUU,
OJIM3HEIIOBEIN, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE TE€HOTHIIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH N€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUSI YETTOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEeKUUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHUW. Ponb celnekiuu B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

MeTonbl cenekuMoHHON paboThl. McKycCcTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. Oransl KOMOWHAIIMOHHON CCJICKIINU. HcnwiTanue
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PaninanimoHHbIl 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTAIUN Y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenne MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnuskopoacTBeHHOE — CKpelMBaHue, wid  MHOpuauHr.  HepojctBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHre ¥ U3yYEHUE N€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmeyiomux U coO30anUsi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoppl cenexkunmn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGopaTopHnasi padora «/3yueHne cOpTOB KyJIbTypPHBIX PACTEHUN U TOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKypeusi «OCHOBHBIE METOIBI M JOCTHMXKEHUSI CEJEKIMA PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHY IO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaaumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B TIPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUH H
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3alus W  COMATHYECKUIA
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLEKIICTOK U KIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALMM sIIEP KIIETOK.
Texnonozuu 0300po8eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHanTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHAS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHMEM TEXHOJOTMH TPEXMEPHOTO OMONPUHTUHIA U cKaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonuposanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWIas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apokaeHue m pasBuTHE IBOJIONMOHHBIX NPEACTABJICHHI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTHueckor Tteopun dBoftonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImansrayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHHUS JABWXKYIIUX CHJ ODBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TEHETUYECKOrO pa3sHOOOpa3usi M CTPYKTyphl mnonyisuuid. M3Mmenenue
reHopoHJa TOMYJISIMU KaK DJIEMEHTApHOE SBOJIOLNMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMsS 4YacTOoT ajuiened B momymanusx. Oddexr
ocHOBaTend. JIggexm oOymuinounoco zopaviuika. CHUdCeHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u ciredcmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3omAuus  mOMyISSIIUiA:
reorpadudeckas (IpocTpaHCTBEHHAs ), Onosoruyeckas (pernpoyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMMA
(nm3pyntuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHW3MOB  KaK  PE3ylbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE  MPUCNOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumeps! npucnocoOieHnit y opraHu3mMoB: MOpP(OIOTrHYECKuE,
dbusnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMIOIMU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIocoObI BUJI000pa30BaHMUS: aJJIONaTpUYECcKoe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuanzaiys). JJIMTenbHOCTh BOIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxyiume
CUJIBI DBOJIIOIUNY, «IKOJIOTHYECKAsT U3OJSLMS MOMYJSIUNA CeBaHCKOU (openny,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHbIN MenaHu3M», «KuBble uckonaembie», «II0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarorias OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananranun», «lIpucrnocoOreHHOCTh OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «Crnocodbl BuaooOpa3zoBaHus», «l'eorpapuueckoe BUI00Opa3zoBaHUE
TPEX BUAOB JaHABIIIEH», «DKOJIOIMYECKOE BUIA000PA30BAHUE BHUJIOB CHHUID),
«ITomumnonasl pacteHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, uydena MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pabora «BbisBieHHE HM3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  pabora  «lIpucmocoGneHuss  OpraHu3sMOoB M HUX
OTHOCHUTEJbHAs LIEJIECO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB MO MOP(POJIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThl

Metonsl  u3ydeHHsT MakpodBoJonUHU. [laJieOHTOOTHYECKHE  METOIbI
u3yueHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpadudeckue meTonsl uzydeHus sBomtonuu. CpaBHeHUE QIIOpHI H
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTMYecKne MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOTCHETHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHnkyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLUY.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['eKkeb.

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 5SMOPUOHAIBHOTO PAa3BUTUSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JloHayyHble peICTaBICHUS O 3apOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue sku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIAM. [InanerapHas
(reonmoruueckas) SBOJIOIUSA. XHUMUYECKash dBOJIONUSA. AOUOTEHHBIM CHUHTE3
OopraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. KoarepsatHas rumoresa A. .
Omnapwuna, TMnoTe3a nepBudHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. PubGosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emuin u Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeroapl. OTHOCUTENbHass H aOCOIIOTHAs
reOXpOHOJIOrUs. I'€0XpOoHOIOrHYecKas IIKaia: 30HbI, 3pbl, IEPUO/IbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICHINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixon pacreHuit Ha cymy. [losiBieHHE CHOpPOBBIX PpPACTEHUH W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xku3HM Ha 3emMie MO 3paM U MEepUojaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30¥. OOmas XxapakTepucThka KiuMara U
reoJornyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs M BIUSHHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMHUPAHHSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. [Ipuunuel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6GMopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKIeHUsl ku3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOLUN»,  «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHbIe 3Tabl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3el  pacTeHuit», «Punnoputh», «OTHOKIETOYHBIE BOJOPOCIIH,
«MHOTOKJIETOUHBbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimmue», «KumedHomnomocTHbeY,
«IInockue 4EpBUY, «YEHUCTOHOTHUEY, «PBIOBI», «3€MHOBOJHBIE,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHAasl CUCTeEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, TMOJE3HBIX HCKOMAEMBIX, MYJSIKU OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE — OMBITOB
Muiepa—tOpu 1o u3y4eHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi padora «lI3yuyeHHe M ONMCAaHHUE MCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass pabdora «M3ydeHue OCOOEHHOCTEH CTPOCHUSI PACTECHUIM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3ydyeHne oCOOCHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
B033peHU. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTEJBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akToOpbl) aHTPOIOreHe3a: OMOJIOruYecKre, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hbie O0E3bSHBI
(TPOKOHCYJIBI) ¥ pPAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JoJie. ABCTPaONUTEKN — JBYHOTHE MpEAKH Jtofeh. UenoBek yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMUA U IEPBBIM BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuii —  0oOmME  MpeNoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEPTalbCKUN
KaK BHJ JIFOJEH XOJOAHOTO KiIMMaTra. YelmoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yeyoBeka. MyTalnMoHHBIA Tporecc U noaumopdusm. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCcKas). Bpemss M myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroLIeH Ccpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuinHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnanbHbple HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Hoptpetsr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHTBI 1 aTaBu3MbD), «/IBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransuby, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeJAMETOB MaTepHalIbHOM
KyJIbTYphl ~TPEIKOB 4YeJOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YeJOoBE€Ka M Uepena IIMMIIAH3€, MOJIeNIb KHUCTH YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi pabGora «l3yueHue o0COOCHHOCTEM CTpOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTallNil YeIIOBEKay.

Tema 6. Jxosorusi — Hayka O B3aMMOOTHOLIECHHSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metonsl sxonoruu. [loneBble HaOMIOAECHUA. DKCIEPUMEHTHI B HKOJIOTUU:
NPUPOAHBIE W JIabopaTopHbie. MoOJETMpOBaHWE B HKOJIOTUU. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€H YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3Konorun», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METO/JIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naencTBus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOUOTHYECKUE, OMOTUUECKUE, aHTponoreHHsie. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (akropel. CBeT Kak sKonorudeckuid daxrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJib CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loMKWIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxuocts kak skonorumdeckuid daktop. Ilpucrnocobnenus pacTeHuili K
HoJIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpellax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJWYHble PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

Kusnenusie Qopmbl opranuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
XKuznennble pOpMBbI paCTEHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCTpauU

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIBI JKUBOTHBIX MO OTHOIICHUIO K CBETY», « TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nONOrHUECKUEe aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA MUPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «llenn
NUTaHUS), «XulHudecTBoy, «llapasutuzm», «KonkypeHuus», «CumMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJNIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaMm, kcepodpuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX YKU3HEHHBIX (OPM, KOJUIICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTIOCOOJIEHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUH W3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLIHH. [Tonmymsimuss ~ Kak
Ounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpelibl, PU3NIecKux 6apbepoB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuud. OleHKa YUCICHHOCTU MOMYJISIINU.
JlnHaMuKa MOMyJAUUA U €€ Perydaiud. bUuoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBanyue TMHAMHUKHA TONYJISITAK. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJoTMYECKON HUIe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kkosiorndeckon HumM k.M. XatumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hu. [loTeHnmanpHas u peaau3oBaHHAs HUIIU.

Bun kak cucrema nomynsumil. Apeanbl BUIOB. Buabl M WX KU3HECHHBIC
CTpaTeruu. IKOJOTUUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJICHUS M MUTrpalMil >KMBOTHBIX. buosoruueckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuiel W cxeMbl: «DKOJOTUYECKHE XapaKTCPUCTUKH TOMYJISAIIHN,
«ITpocTpaHCTBEHHasi  CTpyKTypa  HoOmyasiuum», «Bo3pacTHble  OUpaMUJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTtopnasi  padora «lIpucnocobmeHust ceMsH  pacTeHUH K
PACCETICHUIO.

Tema 9. Ikos10rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BeeCcTB U NMOTOK SHEPTUH
B 9KOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  mpoayKuws.
DKOJOTHYECKUE TUPaAMUIbI YU CEN, OMOMAaCChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3x0ocUCTEMBI. DKOCUCmeMbl 03EP U peK. DKOcCUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATpPO’KOCHUCTEMAa. ATrpoieHo3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 8 yHKYUOHUpOsaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoleHO3a»,  «OKOcCHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IPYIIbl OPTaHU3MOB B 3KOcUCTEME», «KpyroBOopoT BEIIECTB B IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YHCEID,
«IKonoruyeckas nmupamuia OMOMaCChly, «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KocucTemMa 03epa», «ArpoueHos3», «KpyroBopoTr BEHmIECTB M MOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydeHue paszHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHusi «DKCKypCUs B THIMYHBIN OnoOTeoreHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKYpcUusi «IDKCKYpCHsl B arpodKocucTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmennanerapHas oOojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyILECTBOBaJIa KU3Hb. Pa3zBuTue npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM 3KOcUCTeMbI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTst
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BICOKOTOPhs. Kiumart, pacTUTENbHbIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabnuuel u cxembl: «['eocdhepnl 3emin», «KpyroBopoT azora B MpUPOAEY,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT Kuciaopojga B TPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YeloBEeKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO W XKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPHUPOJIHL.
Kpacasie xHuru. Ocob0o oxpansemblie npupojanbie Tteppuropun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W TMPUPOJIBI.
PanmonanpHOE  TPUPOJONONIBL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUs nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoil KHUTH peroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaloIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NpPa8oOCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, nNpupoae u
OKpYKarolIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA M MPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MPU OOCYXICHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayyns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPHUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESTEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEIbI;

OCO3HaHHWE TJI00aTBHOr0 XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJI30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEMNPUATHE JECUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOHN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJid B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEW M PEMIEHHH MpoOsIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh PEeCypCHbie  MPOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEe BBIXOAA U3 IJI00AJIBHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHUN B IENISIX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4EeHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh MOJydyaeMble 3HAHUS MJIs aHaliu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JISI (OPMHUPOBAHHMS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4eOHBIC JeWCTBHSA (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYyYalolUXCs; CIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuatouierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
YHHUBEpCaJbHblEe yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOLIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3o0Bble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOpMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHMS B PacCMaTPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pPabOTy B  YCJIOBHSX  PeasbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHWs, €ro WHTEPIpEeTaluH, MPeoOpa3OBaHUIO M TPUMEHEHHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBIN TIOUCK TEepeHoca CPEACTB M CIOCcOo00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIbHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsiAxX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B WHTepHeTe), aHanM3upoBaThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndyeckor mHGOpMAIMK, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, JdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JTMCKYCCHUU TIO CYIIECTBY OOCYyXIaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK IPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJICHCTBUS, TMOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHIYaIbHOM
paboThI U pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBHIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IU4HBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaLUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pPELICHUS MpoOJieMbl €  YYETOM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCHM JJIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMETb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATh PEIICHUSA IO MX
CHUXKCHMUIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus  oOydaromuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» B 10
Kacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEIIEHWH MpoOJeM  PaIlMOHAILHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ TMPOUCXOXKIACHUS  KyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHUCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: OOMEHA BEUIECTB (METabOIM3M), MPEBPALLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  WHJIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAcTeHMH, *XKMBOTHBIX U YEJIOBEKa U HX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U JaOOpaTOPHBIM 000PYAOBAHHEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GopMyIupys Ledb HCCIEIOBAHMS, aHaJIU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obnmactu  Ouonormu M MEOUIMHBI  (KJIOHHUPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHUE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YTIyOIsTh MO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS yueOHOro mpeamera «buonorusi» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpA, B IO3HAHUHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHUH BOIPOCOB PAMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M IOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucreMma, Oumocdepa), OMOJOTMYECKUE TEOPUU
(oBomronimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS SBOJIIOLMU), YUCHHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHuUsx 3Boitounu, B.. Bepnaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMU  HAy4YHOTO  IO3HAHUA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOLE;

YMEHUE BBIACHATh CYIIECTBEHHbIE MPU3HAKU: BHUAOB, OHOI€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJITONaTPUYECKOTro u CUMITIATPUYECKOTO
BUI000pa30BaHuUs, BIUSHUS JIBIKYIIUX CHJI SBOJIOIMN HA TEHO(OH T TIOMYJISIIUH,
IPUCIIOCOOICHHOCTH OPTaHMU3MOB K cpelie 0OUTaHusl, YepeJOBaHUs HalpaBiICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
IPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCHIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATH JIA0OPATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpYs I1elb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUU O TIPOUCXOKICHUN KU3HU, YETOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MpeaoTBpaICHUSI
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JESATETLHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, METUIIUHEI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATENbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHMU3AIUSAX CPEAHETO MPOoheCcCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 buonorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHY€ecKasi OpraHu3anust KIeTKU 10 0.5
5 Ctpoenue u GyHKIMH KIETKU 8 0.5 2
OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B
6 9 0.5 1
KJIETKE
HacnexncrBennas nudopmanus u
7 iast HHdop 9 0.5 0.5
peanu3anys e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 0.5 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 0.5 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTraHU3MOB '
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0.5 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

3.5

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
No /it HaumeHoBaHue pa3aeioB 1 TeM Korrpomsusre  Mparrmseckime (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
| 3apokaeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUNA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 1 2
Makpo3BotonHus U €€ pe3ysbTaThl 6 1
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha s | L5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpy’Karollel cpenon
Opranusmsl 4 cpesja 0OuTaHUs 1 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 1 0.5
9 DKoJorusi coo01EeCTB. DKOJIOTHYECKUE 12 | 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6 1
11 YenoBek u OKpyKaromias cpeaa 6 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| buonorus kak KOMIUIEKCHas HayKa U Kak | htctps:/. /edsoo.ru/mr-
4acTh COBPEMEHHOT'O OOIIeCTBa 01.09.2025 biologiya
https://edsoo.ru/mr-
2 Kussie cucre CBOICTBA 1 iologi
WBBIC CUCTEMBI M X CBOHCTB 02.09.2025  biologiya
https://edsoo.ru/mr-
3 YpoBHeBas opranuza cucre 1 iologi
POBHEBAs OPraHU3AINS KUBBIX CHCTEM 03.09.2025  biologiya
4 Hcropust OTKPBITUS U U3YYEHUS KIETKH. | htctps:/' /edsoo.ru/mr-
Knerounas reopus 08.09.2025 biologiya
MeTo1bl MONEKYISIPHON U KIIETOYHOU https://edsoo.ru/mr-
6uonoruu. [IpakTnueckas padora biologiya
5 «M3yueHne MeTo10B KIIETOYHOU OMOTIOTHU | 0.5
(xpomarorpadus, snexrpodopes, ’ 09.09.2025
muddepeHmaIbHOe HeHTpU(yTrupoBaHue,
[TLIP)»
https://edsoo.ru/mr-
6 XUMHUYECKUN COCTAB KIIETKU 1 i i
10.09.2025 Piologiva
7 MuHepanbHbIE BEIIECTBA KIETKH, UX | thps:{ /edsoo.ru/mr-
GMOTMOrMYEcKas POt 15.09.2025 Piologiya




OpraHuyecKue BemecTBa KICTKH — OCNKH.
JlaboparopHas pabota «OOHapyKeHUE

https://edsoo.ru/mr-
biologiya

[IpakTueckas padora «M3yueHne CBOHCTB

07.10.2025

8 0.5
OCJIKOB C MOMOIIBI0 KAUECTBEHHBIX 16.09.2025
peakuuii»
9 CaoiicTsa, k1accupuKauus 1 GyHKIUH hjctps:/' /edsoo.ru/mr-
GenkoB 17.09.2025 Piologiva
10 Opranuyeckue BelecTBa KIEeTKH — htctps:/. /edsoo.ru/mr-
YIJIEBOBI 22.09.2025 biologiya
. OpranuyecKye BEleCTBa KIETKH — htctps:/. /edsoo.ru/mr-
ML 23.09.2025 biologiva
Hyxkneunossie kucnorsl. JIHK u PHK. https://edsoo.ru/mr-
12 JlabopaTtopHas pabora «HMccnenoBanue 0.5 biologiya
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3 ' 24.09.2025
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
r Crpoenue u pynxuun ATD. [Ipyrue htctps:/‘ /edsoo.ru/mr-
nykieosuarpudocdars: (HTD) 29092025 DPiologiya
CexsennpoBanue [JHK. Merozsl https://edsoo.ru/mr-
14 T€HOMHUKH, TPAHCKPUIITOMUKH, 0.5 30.09.2025 biologiya
MPOTEOMUKH
https://edsoo.ru/mr-
15 Merto/ibl CTPYKTYpHOM GHOIOTHH 01.10.2025  biologiya
https://edsoo.ru/mr-
16 Tumnel kieTok. ITpokapuoTnyeckas KieTka 06.10.2025 biologiya
17 CtpoeHune 3yKapruoTHYECKON KIIETKH. 0.5 https://edsoo.ru/mr-




KJIETOYHOM MEeMOpaHbI»

biologiya

https://edsoo.ru/mr-

18 [ToBepxHOCTHBIN amnmapar KIeTKU 08.10.2025 biologiya
OnHOMEMOpaHHBIE OPTaHOW Bl KIIETKH. https://edsoo.ru/mr-
[TpakTudeckas padora «M3yueHue biologiya

19 0.5
JIBIKEHUSI LIUTOILIIA3MBI B PACTUTEIIbHBIX 13.10.2025
KJIETKaX»

ITomyaBTOHOMHBIE OPraHOUIBI KIETKH: https://edsoo.ru/mr-

20 MUTOXOHJIpUH, I1acTuibl. JlabopaTopHas 0.5 biologiya
pabora «MccnenoBanue miasMonsa u ' 14.10.2025
JIETIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

https://edsoo.ru/mr-

21 HememOpanHbIe OpraHOH/IbI KIETKH 15.10.2025 biologiva

https://edsoo.ru/mr-

22 Crpoenuie u GyHKIUH s7pa 0.5 50.10.2025  biologiya
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK https://edsoo.ru/mr-

3 sykapuot. JlabopaTopHas padora 0.5 biologiya
«3yueHne CTpOECHUS KIIETOK Pa3InYHbIX ' 21.10.2025
OpPTaHU3MOBY
AccUMHIANNS U JUCCUMHIIALNS — JIBE https://edsoo.ru/mr-
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa biologiya

24 BemecTB. JlabopaTopHas pabora
«3y4eHne KaTaIuTHYECKON aKTUBHOCTH 22.10.2025
dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaasbl)»

25 DepMEeHTaTUBHBIN XapaKTeP peaKInil 0.5 https://edsoo.ru/mr-




KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3ydyenue GpepMeHTaTHBHOTO
pacIeruieHus NepoKcuaa BOA0poaa B
PACTUTCIIbHBIX U ) XUBOTHBIX KJICTKAX»

05.11.2025

biologiya

https://edsoo.ru/mr-

26 benku-a OenKku- 0 iologi
KTUBATOPbI U OCIKU-UHTUOUTOPBI 06.11.2005 biologiya
https://edsoo.ru/mr-
27 ABTOTpOGHBIH 0 iologi
podHBII THI 0OMEHa BEIeCTB 07.11.2005 biologiya
https://edsoo.ru/mr-
28 doTocuHTE3 iologi
. 10.11.2025  biologiya
Xemocuntes. Jlaboparopnas pabota https://edsoo.ru/mr-
29 C . biologi
«CpaBHeHue npoieccoB GOTOCUHTE3A U 0.5 11.11.2005 iologiya
XEMOCHHTE3a»
AHa’poOHBIe OpraHu3Mbl. Bus https://edsoo.ru/mr-
30 Opoxxenus. JlabopaTopHas pabota biologiya
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS U 12.11.2025
JIBIX AHUSD)
AdpoOHBIE OPraHU3MBL. JTaIbI https://edsoo.ru/mr-
31 biologiya
HHEPreTHYECKOro 0OMeHa 17.11.2025
OHeprust MeMOpPaHHOT'O TPaIUeHTa https://edsoo.ru/mr-
32 .C AT®: pab biologi
HpOTOHOBU WHTE3 pabota 18.11.2005 giya
poToHHON AT®-cuHTa3bI
https://edsoo.ru/mr-
33 Peakiium MmatpudHOro cuHTE3a iologi
HIH MATPHHHOTO CHHT 19.11.2025 Diologiya
34 TpaHCcKpUIIIUS — MATPUYHBIA CHHTE3 https://edsoo.ru/mr-




PHK 24.11.2025 | biologiya
https://edsoo.ru/mr-
35 Tpancasaus u e€ 3Tanbl 25.11.0025 biologiya
16 Konuposanue aMuHOKHCIOT. Ponb 0.5 :;'Io;g{ \// jdsoo'ru/ mr-
pubocom B OMocuHTEe3€e Oelka 26.11.2025
17 Opranu3anys reHomMa y IpoKapuoT u ETZng/I \// zdsoo.ru/ mr-
AYKapUOT 01.12.2025
18 MonekymsipHble MEXaHU3Mbl SKCIIPECCUU E::i:g/l \// Edsoo.ru/ mr-
TE€HOB Y 3YKapuoT 02.12.2025
Bupycer — HekieTouHbIe POPMBI KU3HU U https://edsoo.ru/mr-
I e
10 BupycHusie 3a60ﬂeBa1ij YeJIoBeKa, ::':g/l \// caedsoo.ru/ mr-
YKUBOTHBIX, PACTEHUHN 08.12.2025
https://edsoo.ru/mr-
41 HanotexHosoruu B 6MOJI0THH U MEIUIHE 09.12.2005 biologiya
https://edsoo.ru/mr-
42 JKv3HEHHBIN UMK KIETKN 10122025 biologiya
https://edsoo.ru/mr-
43 Marpuunsiii cunre3 JJHK 15.12.2025 biologiya
Xpomocomsl. JTaboparopHas pabora https://edsoo.ru/mr-
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 16.12.2025 biologiya

MUKpOIpenaparax»»




45

JleneHre KIeTKU — MHUTO3

0.5

https://edsoo.ru/mr-
biologiya

24.12.2025
Tunbl kieTok. KapuokuHes U MUTOKUHES. https://edsoo.ru/mr-
JlaGopaTtopHnas pabora «Habmronenue biologiya
46 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPEILKA JIyKa 29.12.2025
(Ha rOTOBBIX MUKpOIIpenapaTax)»
https://edsoo.ru/mr-
47 P iologi
eryJISIHS )KU3HEHHOTO IIMKJIa KIETOK 30.12.2025 biologiya
https://edsoo.ru/mr-
48 O o
pra’Hu3M Kak eIMHOE LIe0e 31.12.2025 biologiya
19 Txauu pactennii. JlJabopatopras pabora 0.5 thpS:/_ /edsoo.ru/mr-
«M3y4yeHue TKaHEeH paCTCHUIN» ' 12.01.2026 Piologiya
TkaHM )KUBOTHBIX U YEJIOBEKA. https://edsoo.ru/mr-
JI n 5 . biologiya
50 aboparopnas pabota «/3ydyeHue Tkaneu 0.5 13.01.2026 iologiy
YKUBOTHBIX)
Oprassl. CHCTEMBI OpPTaHOB. https://edsoo.ru/mr-
1 JI n . biologiya
5 abopatopHas pabdota «/3yueHne opranoB 0.5 14.01.2026 gly
LIBETKOBOT'O PACTEHUSI»
https://edsoo.ru/mr-
52 O o
opa Tejia OpraHu3MoB 19.01.2026 biologiya
https://edsoo.ru/mr-
JIBr>KeHrE OpraHu3MOB 20.01.2026 biologiya
https://edsoo.ru/mr-
54 IIntanne opraHu3mMoB

21.01.2026

biologiya




IIuTanne Mo3BOHOYHBIX JKUBOTHBIX.

https://edsoo.ru/mr-

35 [MumeBapuTenbHas cucTeMa 4eaoBeKa 26.01.2026 Piologiva
https://edsoo.ru/mr-
56 JpIxaHue opranu3smMoB 27012006  biologiya
57 JlbIxaHue M03BOHOYHBIX )KUBOTHBIX U ET:;g/l fl ':dsoo'ru/ mr-
YyeJloBeKa 28.01.2026
https://edsoo.ru/mr-
58 TpaHcnopT BEUIECTB y OPraHU3MOB 02.02.2026 biologiya
5 KpoBeHoCHas cHcTeMa TO3BOHOYHBIX ::‘I);g/l \// zdsoo.ru/ mr-
JKUBOTHBIX U YE€JIOBEKa 03.02.2026
https://edsoo.ru/mr-
60 Beiaenenue y opranu3smMos 04.02.2026 biologiya
https://edsoo.ru/mr-
61 3amura y opraHu3MOB 09.02.2026 biologiya
https://edsoo.ru/mr-
62 NMMmyHHas cuctema 4enoBeka 10.02.2006 biologiya
63 PaznpaxxumocTs n peryisus y ET:IDSg{ {1 zdsoo.ru/ mr-
OpraHU3MOB 11.02.2026
64 I'yMopanbHas perymsiuus 1 SQHJOKpUHHAs 0.5 ETZng/IC t:dsoo.ru/ mr-
CHUCTEMAa KUBOTHBIX U YEJIOBEKA 16.02.2026
https://edsoo.ru/mr-
65 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB

17.02.2026

biologiya




https://edsoo.ru/mr-

66 TTonoBoe pasMHOKEHHE ; ;
P 18.02.2026 Diologiva
https://edsoo.ru/mr-
67 Meiio3 i i
23.02.2026 Piologiva
l'amerorenes. ObpazoBaHue U pa3BUTHE https://edsoo.ru/mr-
MOJIOBBIX KJIETOK. JJabopaTopHas pabota biologiya
68 0.5
«3y4yeHne cTpoeHus MOJIOBBIX KIETOK Ha 24.02.2026
TOTOBBIX MUKPOIIPEIapaTax»
VHauBUayanbHOE Pa3sBHTHE OPTAHU3MOB https://edsoo.ru/mr-
69 L biologiya
OHTOI€HE3 25.02.2026
0 3akiajika OpraHoB ¥ TKaHeil 13 ht‘tpsz/ /edsoo.ru/mr-
3apOJIBIILEBBIX JTUCTKOB 02.03.2026 Piologiva
PocTt u pa3BuTHe KHUBOTHBIX. https://edsoo.ru/mr-
JlaboparopHas paboTa «BblsiBieHne biologiya
71 . 0.5
MPU3HAKOB CXOJCTBA 3apO/ibIIIen 03.03.2026
[MO3BOHOYHBIX KUBOTHBIX»
Pa3zmHoOxeHuME 1 pa3BUTHE PACTEHUN. https://edsoo.ru/mr-
72 Jlaboparopnas padbora «CTpoeHHe OpraHoB 0.5 0.5 biologiya
PaTopHai p POCHHE O 04.03.2026 &Y
Pa3MHOXKEHUS BBICIIIAX PACTCHUI
- VcTOpyst CTAaHOBJIEHHS U PA3BUTHS https://edsoo.ru/mr-
TE€HETUKH KaK HayKH 09.03.2026 Piologiva
OcCHOBHBIE TOHATHUSA ¥ CUMBOJIEI T€HETUKH. https://edsoo.ru/mr-
74 JIaGopartopHas pabota «JIpo3oduna Kax 0.5 biologiya
patopHai p Aposodinra i 10.03.2026 g
00BEKT F€HETUYECKUX HCCIIEN0BAHUI
75 3aKOHOMEPHOCTH HaCJIEA0BaHUS 0.5 https://edsoo.ru/mr-




npu3HaKoB. MoHOrnOpuaHOE
ckpeuBanue. [Ipaktuaeckas paborta
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeLIMBaHUA y Ap030(uinr"

I_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI

11.03.2026

biologiya

https://edsoo.ru/mr-

MOHOTHOPHUIHOTO CKPEIIMBaHUS 16.03.2026 biologiya
77 AHanuzupyrolee ckpeuuBanue. Hemomnnoe htctps:/. /edsoo.ru/mr-
JIOMUHUPOBaHUE 17.03.2026 biologiya
JurubpuiHoe CKperuBaHue. https://edsoo.ru/mr-
73 [IpakTuueckas padora «M3y4yenne 0.5 biologiya
pe3yNbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS ’ 18.03.2026
y Ip030(HUITBI)
79 [{utonornyeckne OCHOBBI TUTUOPHUIHOTO htctps:/. /edsoo.ru/mr-
CKpeIIHBAHIS 30.03.2026 Piologiya
https://edsoo.ru/mr-
80 ClieruieHHOe HACJIeI0BaHKE PU3HAKOB 31.03.0026 biologiya
https://edsoo.ru/mr-
81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 01.04.2026 biologiya
https://edsoo.ru/mr-
82 I'enetuka nona 06.04.2026 Piologiya
https://edsoo.ru/mr-
83 ['eHOTHIT Kak 1IEJIOCTHAS] CUCTEMA 07.04.2006 biologiya
24 I'eneT4eCcKUil KOHTPOJIb PA3BUTHS htctps:/. /edsoo.ru/mr-
pacTeHuH, )KUBOTHBIX U YEJIOBEKA 08.04.2026  Piologiva




N3MeHuYnBOCTh NTpU3HAKOB. Buibl

https://edsoo.ru/mr-

85 ) .
U3MEHYHUBOCTHU 13.04.2026 Piologiya

https://edsoo.ru/mr-

86 MoaudukannoHHast I3AMEHUYHUBOCTH i i

Anuican 14.04.2026 biologiva
BapuauvoHHbIN psia U BApUaLlMOHHAs https://edsoo.ru/mr-
KkpuBas. JJaboparopHas pabota biologiya

g7 «HccnenoBanne 3akOHOMEPHOCTEH 0.5
MOAU(PUKAITMOHHOW N3MEHYHBOCTH. ’ 15.04.2026
[TocTpoeHne BapualiMOHHOTO psaa U
BAapUALIMOHHON KPUBOM»

23 I'eHoTHIMUEcKass I3SMEHUYUBOCTD. htctps:/. /edsoo.ru/mr-
KoMmOunaTtruBHasg H3MEHYUBOCTD 20.04.2026 biologiya
MyTanroHHas U3MEHYUBOCTb. https://edsoo.ru/mr-
[IpakTuueckas pabora «Myrauuu y biologiya

89 0.5
Ipo30¢h bl (Ha TOTOBBIX 21.04.2026
MUKpOIIpenaparax )»

%0 3aKOHOMEPHOCTH MYTal[MOHHOTO htctps:/. /edsoo.ru/mr-
npoiiecca. DMUTeHETHKA U YTTUT€HOMHUKA 22.04.2026 biologiva

o1 I'eneruka uenoseka. IlpakTuueckas pabora 0.5 ht‘tpS:/. /edsoo.ru/mr-
«CocraBiieHrE U aHAJIU3 POJIOCTOBHOW ) 27.04.2026 biologiya

https://edsoo.ru/mr-

92 Metoapl MEAUIIUHCKON T'eHETUKU ; ;

AT MEJHIL 28.04.2026 biologiva
3HaueHne MeIUIINHCKON M€ HETUKU B https://edsoo.ru/mr-
93 MIPEIOTBPAILEHUN U JIEYUCHU U 0.5 biologiya
PeAOTEpaIl 29.04.2026 gl

FeHETHYECKUX 3a00JIeBaHUI YeI0BEKa




OcCHOBHBIE TIOHATHUS CEIEKIUH.
Jlaboparopnas pabota «3ydueHue copToB

https://edsoo.ru/mr-
biologiya

94 1 0.5
KYJIbTYPHBIX PACTEHUH U MOPOJ IOMAIIHUX 04.05.2026
KUBOTHBIX)

MeTopl CeNeKIIMOHHON pabOoTHI. https://edsoo.ru/mr-

95 JIa6 0 {4 1 0.5 biologiya

aboparopHas pa E)Ta «3yueHue MeTO/10B 05.05.2006 iologiy
CEJICKLIUU PACTECHUN»
JlocTHKEeHMS CEEKIIMU PaCTEHUN 1 https://edsoo.ru/mr-

96 B 0 1 biologi
YKUBOTHBIX paKTqutCKaﬂ pabota 06.05.2006 iologiya
«I[IpuBHBKa pacTeHHII»

97 CoxpaHeHue, U3y4eHHe U UCIO0Jb30BaHUE | htctps:/. /edsoo.ru/mr-
IE€HETUYECKHX PECYPCOB 11.05.2026 biologiya
brorexHoIOrus Kak HayKa ¥ 0Tpacilb https://edsoo.ru/mr-

98 I 1 . biologi
npou3BojcTBa. [IpakTuyeckas pabora 0.5 12.05.2006 iologiya
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUN»

99 OcHOBHBIE HaMpaBIEHUS CHHTETUYECKOM | hftpsz/‘ /edsoo.ru/mr-
Gronornn 13.05.2026 Piologiva

https://edsoo.ru/mr-

100 X 1 iologi

POMOCOMHAs U T€HHasl HHKEHEPUs 18.05.2006  biologiya
https://edsoo.ru/mr-

101 M 0 1 iologi

eIUIMHCKIE OMOTEXHOJIOTUHU 19.05.2006  biologiya

102 Pesepauerit ypok. [loBTopenue, 1 thpS:/. /edsoo.ru/mr-

000011IeHHEe, CUCTEMATH3aIA 3HAHUHN 20.05.2026 biologiya
OBIIEE KOJIMYECTBO YACOB I10
- 102 3.5 13.5

I[TPOIT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero 6 p U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes!
https://edsoo.ru/mr-
1 OpomonuonHas teopus Y. lapsuna 1 01.09.2025  biologiya
) JIBrKyIHe CHJIbI OBOJIIOLMH BUAOB 1O Y. | htctps:/‘ /edsoo.ru/mr-
Tlapsuny 02.09.2025 biologiva
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN | htctps:/‘ /edsoo.ru/mr-
Y UCKYCCTBEHHBIN 0TOOP 03.09.2025 biologiva
4 ®opMHUpPOBAaHNE CUHTETUYECKON TEOPUU | htctps:/. /edsoo.ru/mr-
3BOJIIOLUAA 08.09.2025 DPiologiva
s DTaIBl YBONIOIMOHHOTO MPOIECCA: | htctps:/. /edsoo.ru/mr-
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLUS 09.09.2025 Piclogiya
6 [TonynAnus — ayeMeHTapHas €IMHHALA | | thpS:/_ /edsoo.ru/mr-
5BOITOLHI 10.09.2025 Piologiva
3aKOH T€HeTHYECKOro paBHoBecHs JIK. https://edsoo.ru/mr-
7 Xapnu, B. Baitn6epra. JlaboparopHnas ! 0.5 biologiya
pabota «BrIsiBIIeHHE U3MEHYHUBOCTH Y ' 15.09.2025
0cobeil 0IHOTO BUa»
https://edsoo.ru/mr-
8 DnemeHTapHbIe (HaKTOPHI IBOIIOLIUN 1

16.09.2025

biologiya




Dddekt ocHoBaremns. Ihdexr

https://edsoo.ru/mr-

MHKPO3BOJJIIONUA

07.10.2025

9 . .
OYTBIJIOYHOTO TOPJIBIIITKA 17.09.2025 biologiya
Murpauuu. M30a8umuu nomyssimii: https://edsoo.ru/mr-

10 biologiya
reorpaduyeckas, Ouonoruyeckas 22.09.2025
EcrtecTBeHHBIN 0TOOP — HANPABIISIIONTUN https://edsoo.ru/mr-

11 biologiya
(hakTop IBONIOIHIH 23.09.2025

https://edsoo.ru/mr-

12 [TostoBoit 0TOOP 24.092025 biologiya
[Iprcnoco0aeHHOCTh OPraHU3MOB KaK https://edsoo.ru/mr-
pe3yJIbTaT MUKPOIBOJIFOLIUH. biologiya

13 Jlaboparopuas padota «3yueHue 0.5

patopia pabota («syHeiit 29.09.2025
apoMop$030B U UANOAIANITALIUN Y
pacTeHUH U KUBOTHBIX)»
[Tpumeps! npucnocobaeHut y https://edsoo.ru/mr-
OpraHu3MoB: Mop(dosoruyeckue, biologiya

14 ¢dbusmonornueckue, OMOXUMUIECKUE, 0.5
noBesieHueckue. JlabopaTopHas padora ' 30.09.2025
«IIpucnocobeHrst OpraHu3MoB U UX
OTHOCHUTEIbHAs Ie1eCO00Pa3HOCTh)»

Bun, ero kpurepuu u cTpykTypa. https://edsoo.ru/mr-

15 JlaGoparopHas padota «CpaBHeHHE 0 0.5 biologiya

paTopHas pabota «CpaBHEHHE BUIOB 01.10.2005 giy
0 MOP(OTOTUUECKOMY KPUTEPHIO»
https://edsoo.ru/mr-
16 C a BUJa iologi
TPYKTypa BUJ 06.10.2025 biologiya
17 BunooOpa3oBanue kak pe3yapTar https://edsoo.ru/mr-




biologiya

https://edsoo.ru/mr-

18 CBs13b MUKPODBOJIIOLMHU U SITHAEMUOJIOTHH ; ;
P B 8 08.10.2025 biologiva
19 Makpossomonus. [1aneoHTonorndecKue thpSZ/‘ /edsoo.ru/mr-
METO/Ibl U3YUYEHUS IBOJTIOLIUN 13.10.2025 Diologiya
0 BuoreorpaguuecKyre MeTOIbl H3yYEHHUS htctps:/‘ /edsoo.ru/mr-
SBOJTIOLINN 14.10.2025 biologiya
DOMOPHOJIOTMYECKUE U CPABHUTEIHHO- https://edsoo.ru/mr-
21 MOpPQOJIOrHUECKHE METOABI N3YUECHUS biologiya
pb ABLIEYA 15.10.2025 Bl
SBOJIIOLIUHN
MonekynsapHO-TreHETUYECKHUE, https://edsoo.ru/mr-
22 OMOXMMHUYECKUE U MAaTEMATUUECKUE biologiya
20102025 &Y
METOIbI H3yUCHUS DBOJFOIMH
https://edsoo.ru/mr-
23 OO0111Ee 3aKOHOMEPHOCTH DBOJIIOIUN ; ;
H P B 21.10.2025 biologiya
Y AnantuBHas paauanus. HepaBHOMEPHOCTS htctps:/‘ /edsoo.ru/mr-
TEMITIOB JBOJIIOITUHT 22102025 Piologiya
55 Hay4Hble TUIIOTE3BI IPOUCX 0K ICHUS htctps:/' /edsoo.ru/mr-
JKM3HU Ha 3emiie 05.11.2025 biologiya
o6 JloHay4HbIE IPEICTABIECHHUS O htctps:/‘ /edsoo.ru/mr-
3apOKICHUH KU3HU 10.11.2025 biologiya
57 OCHOBHBIE DTaIbl HEOPTAHMIECKON htctps:/‘ /edsoo.ru/mr-
SBOTTIOIHH 11.11.2025 biologiya




https://edsoo.ru/mr-

28 I'nnore3s! 3apoKACHUS )KU3HU 12.11.2005  biologiva

Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS. https://edsoo.ru/mr-
29 JlabGopaTtopHas paborta «3yueHue u 0.5 biologiya

ONKMCAaHHNE UCKOIMAEMBbIX OCTATKOB JIPEBHUX ’ 17.11.2025

OpraHUu3MOB»

HauanbHbie 3Tanbl opraHnyeckoit https://edsoo.ru/mr-
30 biologiya

3BOIIOLAHN 18.11.2025

https://edsoo.ru/mr-

31 DBOJIIONHSA DYKapHOT 19.11.2005  biologiya

OCHOBHBIE ATAIIbI DBOJIIOLAU https://edsoo.ru/mr-
3 pacturenbHOro mupa. [Ipaktudeckas 0.5 biologiya

pabora «3yueHue ocobeHHOCTEM ' 24.11.2025

CTPOCHUSI PACTEHUN PA3HBIX OTIEIOBY

OCHOBHBIE 3TaIIbI SBOJIOIMN )KHBOTHOTO https://edsoo.ru/mr-
33 biologiya

Mupa 25.11.2025

DBoJOLMS )KUBOTHBIX. [IpakTHueckas https://edsoo.ru/mr-
34 abota «M3yueHne ocoOeHHOCTEN 0.5 biologiya

P YA 26.11.2025 &Y

CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe *HU3HU HAa 3eMIIE TI0 DpaM U https://edsoo.ru/mr-

IepruoaM 01.12.2025 biologiya
36 MaccoBble BBIMUPAHHUS — DKOJIOTHIECKHE https://edsoo.ru/mr-

KPU3HUCHI MPOIILIIOTO 02.12.2025 biologiya

CoBpeMeHHbBIH DKOJIOTHYECKUH KPU3HC, https://edsoo.ru/mr-
37 p p

ero oco0EHHOCTH 03.12.2025




biologiya

COBpCMeHHaSI CUCTCMA OPraHUYICCKOTO

https://edsoo.ru/mr-

Mupa 08.12.2025 biologiva
39 OCHOBHBIE CUCTEMaTUYECKUE TPYIIIBI thps;( /edsoo.ru/mr-
OpraHH3MOB 09.12.2025  biologiva
https://edsoo.ru/mr-
40 AHTpONOJIOTUSI — HAayKa O YeJIOBEKE 10.12.2005  biologiva
41 Pa3BuTHe npencraBieHuii o htctps:/. /edsoo.ru/mr-
MPOUCXOXKJICHUHU YeIOBEKa 15.12.2025 biologiya
Mecto 4esioBEKa B CHCTEME https://edsoo.ru/mr-
opranuueckoro mupa. JlabopatopHas biologiya
42 0 {4 0 i 0.5
pabora «3yueHue ocobeHHOCTEM 16.12.2005
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»
https://edsoo.ru/mr-
43 JIBMoKyIIME CUIIBI aHTPOIIOT€HE3a 17.12.2025 biologiya
" COOTHOIIEHHE GHONOTHYECKHX U htctps:/‘ /edsoo.ru/mr-
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E 22.12.2025 biologiva
https://edsoo.ru/mr-
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 13120005 Dbiologiya
https://edsoo.ru/mr-
46 [TaneoreHeTrka 1 najeoreHOMMUKa 24122005 Dbiologiya
47 DBOJIIOLIHMS COBPEMEHHOTO YEJIOBEKA https://edsoo.ru/mr-




29.12.2025

biologiya

Yenoseueckue pacel. [Ipaktudeckas

https://edsoo.ru/mr-

48 abora «/M3yueHne d3KOIOTMIECKUX 0.5 biologiya
P i 30.12.2025 &Y
aJanTannil YeIoBeKay
49 MesK M CIUIIMHAPHBIE METO I htctps:/' /edsoo.ru/mr-
AQHTPOIIOJIOTUHU 12.01.2026 Piologiya
https://edsoo.ru/mr-
50 3apokaeHUE U Pa3BUTHE DKOJIOTUHA ; ;
PO P 13.01.2026 biologiva
Mertoapl skosnoruu. JlaboparopHas padora https://edsoo.ru/mr-
51 «H3ydueHnue MeTo10B PKOJIOTHUECKUX 0.5 biologiya
i crod 14.01.2026 g
HCCIIEAOBAHUID
5 3HAYCHHE IKOJOTHUSCKUX 3HAHHUH JUTS htctps:/. /edsoo.ru/mr-
YyeJIoBeKa 19.01.2026 biologiya
https://edsoo.ru/mr-
53 Dkosornueckue (paxkTopsl ; ;
Parrop 20.01.2026 biologiva
Abuotnyeckue pakropbl. CBET Kak https://edsoo.ru/mr-
54 sKosornueckuit pakrop. JlaboparopHas 0.5 biologiya
pabota «BpIsiBIIeHHE TPUCTTOCOOTECHUT ' 21.01.2026
OpPTaHU3MOB K BIIUSHUIO CBETA
Abuornueckue gaxktopsl. Temneparypa https://edsoo.ru/mr-
KaK 9KOJIOTUYECKUH (aKTop. biologiya
55 JlabopaTopnas pabora «B eHune 0.5
paTop pv Ta «BeIsIBICHN 26.01.2006
MPUCTIOCOOJICHUN OPTaHU3MOB K BITHSTHUIO
TeMIIePaTyph»
56 Aobuortnueckue GpakTopsl. BraxxHocTh Kak 0.5 https://edsoo.ru/mr-




aKojornueckuit pakrop. JlabopaTopHas 27.01.2026  biologiya
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHHid U3 pa3HbIX MECT OOUTAHUSY
https://edsoo.ru/mr-
57 Cpenpl 0OUTaHUST OPraHU3MOB i i
pea P 28.01.2026 Piologiva
https://edsoo.ru/mr-
58 Buonornueckue puTMBI i i
P 02.02.2026 Diologiva
https://edsoo.ru/mr-
59 JKnsuennsie GopMbI OPraHU3MOB ; ;
(opwer 0p 03.02.2026 DPiclogiva
https://edsoo.ru/mr-
60 Buornueckue haxTopsl ; ;
Paicrop 04.02.2026 Piologiva
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI https://edsoo.ru/mr-
61 JISI CYIIIECTBOBAHUSI OPTaHU3MOB B cpejie biologiya
U eV P pe 09.02.2026 s
obouTaHus
2 DKOJIOTHYECKUE XAPAKTEPUCTUKHI htctps:/. /edsoo.ru/mr-
MOIYJISLAN 10.02.2026 biologiya
OcHOBHBIE TIOKA3aTENN MOMYJISIIAN: https://edsoo.ru/mr-
63 YUCJIEHHOCTbD, INIOTHOCTh, BO3PACTHAA U biologiya
P 11.03.2026 g
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TOKA3aTEIU MOMYJISIIIUN: https://edsoo.ru/mr-
64 0KJIAEMOCTh, IPUPOCT, TEMII POCTA, biologiya
POXA pup P 11.02.2026 &
CMEPTHOCTh, MUTPAITUHU
https://edsoo.ru/mr-
65 ODKOJIOTHYECKAs CTPYKTYypa MOIYJISIIHHA ; ;
PYKTYP AL 16.02.2026 biologiya
66 JInHaMUKa MOIYJISILUU U €€ peryJiIsaius https://edsoo.ru/mr-




17.02.2026

biologiya

KpI/IBBIe pocCTa YNCJICHHOCTHU IOITYJIAINH.

https://edsoo.ru/mr-

KpuBble BbIKUBaHUS 18.02.2026 Piclogiya
DKOJIOTHYEeCKasl HUIIIA BUJA. https://edsoo.ru/mr-
11 . biologiya
68 Jlaboparopuast ?a60Ta «[Ipucnocobnenus 0.5 24.00.2006 giy
CEMSIH pPaCTeHHUH K PaCCEJICHUIO»
https://edsoo.ru/mr-
B A . .
69 UJ] KaK cucTeMa MomyJssiuui 25.02.0006 Piologiya
70 3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALHI htctps:/. /edsoo.ru/mr-
’KUBOTHBIX 26.02.2026 biologiya
https://edsoo.ru/mr-
71 Co00 —0 i i
000IIECTBO OPTaHU3MOB HOIICHO3 02.03.2026 biologiya
https://edsoo.ru/mr-
72 D ) .
KOCHCTEMa KaK OTKPBITasi CHCTEMa 03.03.2026 biologiya
7 KpyroBopor BemiecTB 1 MOTOK SHEPTUH B htctps:/‘ /edsoo.ru/mr-
HKOCHCTEME 04.03.2026 Piologiya
https://edsoo.ru/mr-
74 O . .
CHOBHBIE ITOKa3aTeJIM YKOCHCTEMBI 09.03.2026 biologiya
https://edsoo.ru/mr-
75 9 i i
KOJIOTUYECKHUE MMUPAMHU/IbI 10.03.2026 biologiya
https://edsoo.ru/mr-
76 N3menenns cooOIecTB — CYKIIECCHHI

11.03.2026

biologiya




HpnponHHe 9KOCHUCTEMBI. IKOCUCTEMBI

https://edsoo.ru/mr-

03€ep U peK. DKOCUCTEMbI MOpPEH U OKEaHOB 16.03.2026 Piologiya
73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI thpS:( /edsoo.ru/mr-
TYHJIp, JIECOB, CTEIEH, MYyCThIHb 17.03.2026 biologiya
https://edsoo.ru/mr-
79 AHTPOIIOr€HHBIE YKOCUCTEMBI 18.03.2026 biologiva
%0 Yp6oskocuctemsl. [IpakTuueckas pabora 0.5 htctps:/. /edsoo.ru/mr-
«3yueHne u onucanue ypoOOIKOCUCTEMBD» ' 28.04.2026  biologiva
3aKOHOMEPHOCTH (OPMUPOBAHUS https://edsoo.ru/mr-
81 OCHOBHBIX B3aUMOJICHCTBUI OPTAHU3MOB B biologiya
8 P 29042026 )
IKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI https://edsoo.ru/mr-
22 Pa3HbIX TUMIOB Ha CyOOpraHU3MEHHOM, biologiya
OpPraHU3MEHHOM, MOMYJIALIMOHHOM U 04.05.2026
9KOCUCTEMHOM YPOBHSIX
43 Buocdepa — obimennanerapHas 060104Ka htctps:/. /edsoo.ru/mr-
3emim 30.03.2026 biologiya
https://edsoo.ru/mr-
84 Vuenue B. U. Bepnazackoro o 6uocdepe 31.03.2006 biologiya
g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://edsoo.ru/mr-
Grocepsr 01.04.2026 Plologiva
%6 KpyroBopoThI BEIECTB U htctps:/' /edsoo.ru/mr-
OMOreOXUMHYECKHE IIUKIIBI 06.04.2026 Piologiya
87 3oHanbHOCTH OHochepsl. OCHOBHBIE https://edsoo.ru/mr-




OMOMBI CyIIIH

07.04.2026

biologiya

https://edsoo.ru/mr-

88 YcToiuuBOCTh OMOChEpHhI 08.04.2026 biologiya
https://edsoo.ru/mr-
89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUUNHBI 13.04.2006 biologiva
https://edsoo.ru/mr-
90 BoszeiicTBue yenoBeka Ha Guochepy 14.04.2006 biologiva
01 AHTpPOIIOr€HHOE BO3ICHCTBUE Ha htctps:/. /edsoo.ru/mr-
paCTUTENIbHBIN U YKUBOTHBIA MUP 15.04.2026 Piologiya
https://edsoo.ru/mr-
92 Oxpana npupoibt 20.04.2026  biologiya
93 OcCHOBHBIE MPUHIUIIBI YCTOHYUBOTO htctps:/. /edsoo.ru/mr-
Pa3BUTHS YEJIOBEYECTBA U IPUPOBI 21.04.2026 Piologiva
PanmonansHOE pupoAONOIB30BaHUE U https://edsoo.ru/mr-
94 COXpaHeHHe OMOJIOTHYECKOTO 5 04.2006 biologiya
pazHooOpaszus 3emin
95 O606mu1enue Mo TeMe «MHUKPOIBOIIOLHUS U htctps:/' /edsoo.ru/mr-
€€ pe3yabTaThD) 27.04.2026 Piologiya
96 O6061meHne o Teme «MaKkpOIBOTIOIUS U ht[tps;/‘ /edsoo.ru/mr-
€€ pe3yabTaThD) 28.04.2026 Piologiva
97 O6o6mterne 1o Teme «IIponcxokIeHne u ht[tps;/_ /edsoo.ru/mr-
pa3BUTHE )XU3HU Ha 3eMiie) 29.04.2026 Pbiologiva




O606menue o reme «IIporcxoxaecHue

https://edsoo.ru/mr-

98 1 o
4e/I0BEeKa — aHTPOIIOICHE3» 04.05.2026 Pbiclogiva

99 OGo6mieHue 1o TeMe «DKOJIOrUst — HayKa | thPSZ(/ edsoo.ru/mr-
0 B3aUMOOTHOIIICHUSIX OPTaHM3MOBY 05.05.2026 biologiya

100 O6o6uienue 1o Teme «OpraHu3Mbl U | htftpSZ/./ edsoo.ru/mr-
cpena oOuTaHMU» 06.05.2026 biologiya

101 O60011eHUE TI0 TEME «DKOJIOTHs BUIOB U | htftpSI/./ edsoo.ru/mr-
TIOTYJISLIHI 11.05.2026 biologiya

L0 O606uenue o teme «brochepa — | thPSZ(/ edsoo.ru/mr-
TII06abHAS SKOCUCTEMaY 12.05.2026 Piologiva

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTh 3HAHUW O MECT€ W POJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
PaIMoOHAILHOTO MTPUPOAOIIOIE30BAHUS, B (YOPMUPOBAHHH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIB3YEMBIX B OMOJOTMYECKHX HCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOcHUCTeM (ONUCaHWE, W3MEpPEHHue, MPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYS IIeNb WCCIEAOBaHUS, aHAIN3UPOBATH
MIOJTyYEeHHBIE PE3YJIbTAThI U J1E1aTh BHIBOJIBI.

BbisiBIIeHHE 3aBUCHMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

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

YMeHue BiaeTb CHUCTEMOM OHOJOTMYECKUX 3HAHMH, KOTOpas
BKJIFOYAET: OCHOBOIIOJATAOIIME OUOJIOTMUECKUE TEPMHHBI U TOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, MOMYISIMS, YKOCHCTEMA,
Ouorieno3, omocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N.1. MeunnkoBa, XpOMOCOMHAasi T€OpUA HacleICTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomtounoHHas

teopus Y. JlapBuHa, CHHTETHYECKass TEOPUS DSBOJIIOLUH, TEOPHUS




antpororeHe3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOXKICHUSL
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx U
HaIpaBJIeHUAX dBOJIIOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUICEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HApYUIEHUs CUEIUJICHUs
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; renetmueckoro pasHoBecus JIk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI TaAMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKoJI0rM4eckod nupaMuibl 4HUCed,
O1OMAaccChl U SHEPTUN);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIK.

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peumarb IMOHMCKOBBIC OMOJOrUYECKHE 3aJa4yd;, BBIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmponeccamMm M ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX W 4YEJIOBEKA; MEXKIY
JTarnaMu OOMEHa BELIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OpPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢denotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOMTaHMS,
IpoLeccaMi  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouochepsl; CTPOCHUS OPraHoB W CHUCTEM OpPraHOB pacCTEHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIIIX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MpeBpaIleHus] SHEPTUH, OPOKEHUs, aBTOTPOPHOTO U TeTEPOTPOPHOTrO
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBLHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
orOopa,  CTaOWIM3MPYIOLIEr0, JBMXKYILEIO U Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OoOHuTaHus,
YyeperioBaHMsl HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEIIECTB U

IIOTOKA SHEPIUH B 9KOCUCTECMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OLICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBPAIIECHUS SHEPTUU B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Pa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 3a CylIeCTBOBaHHE, €CTECTBEHHOIO 0TOOPa, BUA000Pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JI0OKa3aTeNlbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
He00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIECTBOBAHHUS TPHPOIBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILMI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth ria00aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




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

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydyaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbsl mupa. [Ipodeccun, cBsizanHble ¢ Ouosorueid. 3HaueHue OUOJIOTMH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb
YHOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), Omocdepusiii. I[lporeccel, npoucxoasie B KUBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIEeCTBOBAHHS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHsATHEe 0 3aBHCHMMOW M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [locTaHOBKa M mpoBepKa TMIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ a0oCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHel HCKaXeHUs pe3yJbTaTOB JKCIEpUMEHTa. lIoHATHE CTaTMCTHYECKOro

TECTa

Knerka xak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHUS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepennmranbpaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Boga u

e€ poJib KaK pacTBOPUTENS, PEarcHTa, y4yacTHE€ B CTPYKTYPUPOBAHHMU KIIETKH,




TEIUIOPETy . MuHepanbHbIe BEIIECTBA KIETKH, WX OHUOJOTHYECcKas pOJlb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepbl. benku. AMUHOKUCIOTHBIH COCTaB  OENKOB.
Crtpyktypbl OenkoBoi Mousiekynbl. IlepBuuHas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIuN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUABbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss W (PU3MKO-XMMHUYECKHE CBOICTBA  yIJeBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuapsl. T'unpodunbHo-runpodoOHbIe cBolicTBa. Kiaccupukanus JIMOUIOB.
Tpurnuuepunsl, dochonunuas, BOCKH, cTepouabl. buonormdeckue GyHKIUU
munuaoB. O0mre cBoiicTBa OMOIIOTMYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTh
K CaMO3aMBbIKaHHUIO, TOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtonaxoxaeHue u ononoruueckue ¢pynkiuu JJTHK.
Bunel PHK. @ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3MYECKHE WCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHdeckas M npokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTuueckoil kietku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUsi TeTepoTpOo(HON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTu4eckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MemOpaHy: mnaccuBHbIM  (quddysus,
oOneruénnast nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk301uTo3. KierouHas cTeHKa.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe uuTomiaa3mel. OpraHoubl
kiIeTkd. OpHoMeMOpaHHBIE OpraHOMABl KIJIETKU: DJHJOIUIa3MaTUYecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpoeHUE U (yHKUIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHOMA0B KJIEeTKH. CTpOEHHE TpaHyJsIpPHOIO PETUKYIIyMa.

Cunre3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. ['mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapata ['onpmxu. TpaHcmopT BewiecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHJIPUH, IJIACTUIBI.

Crpoenne u (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIIACTBI, JICHKOIIACTHI BBICUIMX PACTEHUH.

HememOpannble opranoujsl kietku CrtpoeHue M (yHKUMM HeMeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE S>KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MBbL. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHbiid OenmkoBBIH MaTpuKkc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounbsie BkimtoyeHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIIETOK SYKapuoT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMUIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluuid KIETOUYHOTO
MeTtabonu3ma. DepMEeHThI, UX CTPOEHHE, CBOHCTBA M MEXaHHU3M JEHUCTBUS.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTAaTUBHBIX
peaxiuii oT pa3NUuyHbIX (PaKTOPOB.

IlepBuuHbIl cHHTE3 oOpraHuueckux BewecTs B Kierke. dorocunres. Ponp
XJoporiactoB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETHKOB: HUTPUDUIUPYIOLINE
OakTepuu, KeIe300aKTepuu, CepoOaKTEPHH, BOAOPOJHBIC OaKTepHH. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. I[IpomykTel OpokeHUs H UX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHepreTudeckoro oomena. [lomroroBurenbHbBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHNUE TIFOKO3BI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHHE. Poiab MUTOXOHIpHUH B
mporeccax OHOJIOTUYECKOT0 OKHUCJICHHUS. [Muknuueckue peaxuu.

OxucmurensHoe dochopunupoanue. [IpeumyiecTBa a3pobHOro myTd oOMeHa




BEIIECTB Mepe aHaPOOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KoI, ero coucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocunTese OenKa.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauust oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKU3HH M oOnHMraTHeie mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mmkn, ero mepuonbl U perymsmusa. HWurepdaza u  MUTO3.
OcoOeHHOCTH TIPOIECCOB, MpOTEKamux B uHTEepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBAaTUBHBIA CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIUIUIOMAHBIA U
raliouIHbIi - Habopbl XpoMocoM. ['omonorumynsle Xpomocowmbl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U NPOUCXOZSIINE B HUX ITPOLECCHI.
Tunsl mMuTo3a. KapuoknHe3 M nurokmHe3. brosornueckoe 3HaueHHE MUTO3a.
Perynsmus mutotndeckoro nukia kiaetku. Ilporpammupyemas kietouHasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYecKas CHCTeEMaA

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHWE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu meiosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosiornueckuii cmpicin Meiiosa
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3.3

1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszBuTHe. ['amMeToreHe3 y >KMBOTHBIX. [l0JOBBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moiOBBIX KiIeTOK. OmIoJoTBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu smMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
Apo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpysanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErOCs 3apoibllia (3MOpHOHANbHAsT MHAYKLHKA). 3akiajka IUlaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKHUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXKaroOIIEeH
cpeapbl.

Poct u pazButue xxuBoTHBIX. [locTaMOpronanbubIi nepuoa. [lpsmoe u Hemnpsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOUYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHl peryisuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnonbl oHTOreHe3a yenoBeKa.

PazmHoxeHne u paszButue pacteHuid. ['ameroput u cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pacteHuii. (OOpa3oBaHuWe CHop B TMpoIecce Meio3a.
I'amerorenes y pacrenuil. OTIUIOAOTBOpEHHE U Pa3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IBETKOBBIX pacTeHHi. OO0pazoBaHue u

Pa3BUTHUEC CEMCHU. MexaHHu3MBbI peryjdannuu OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBbHBIC
I'CHbl, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHI)II\/JI n peHGCCHBHBIﬁ IIpHU3HAK,
roMO3uroTa, rerepo3urora, 4YucCTass JINHUA, FI/I6pI/II[LI, T'CHOTHII, (I)GHOTI/IH.
OcHoBHBIC METOJABI I'CHCTHUKU! T I/I6pI/I,[[OJ10FI/I‘{eCKHI>'I, HHTOHOFHHCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUMN

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpusoB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyIeHuss MpU3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyrolee ckpemuBaHue. [IpomMexyTOuHBI XapakTep HacjledOBaHUSA.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

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




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpuszHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TETEPOraMeTHbIN MoJI. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue nNpHU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnerorponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJUIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus
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3.5

BzaumoneiicTBue reHoTuna U cpesl npu popmupoBanun heroruna. M3MeHInBOCTh
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHas uW3MEHYMBOCTh. Mei03 ¥ TOJOBOM TpoOlleCC — OCHOBA
KOMOHMHATHUBHOI M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalWU. SepHbIE M IUTOILUIA3MAaTUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [IpuurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PsIIOB B HacneAcTBeHHON u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCH,[[CpHa}I N3MCHYMBOCTb U HACIICACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEeJOBEKAa: TIEeHEAJOTMYECKU,
OJM3HELIOBEIN, IUTOTCHETUYCCKUH, MONYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TEHETHYECKU . CoBpeMeHHOE onpeaeIeHue TeHOTHIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[MI1P-anamu3a. HacnencrBeHHble  3a0oj€BaHMS  4ejloBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOI0KEHHOCThIO0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

U JIEYECHNH T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PacTEHHH.
Posp cenexuyu B CO31aHMM COPTOB PacTEHUM U NOpoA *KUBOTHBIX. CopT, mopoxa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHH O CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp IO TE€HOTUIy C IIOMOIIBI OLIEHKU
(eHoTUNa MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKITMOHHON pa0oThl. PaqnannoHHbIi 1
XUMAYECKMH MyTareHe3 KaK HCTOYHHMK MyTaluil y KyJIbTYpHbIX (QopMm
opranusmoB. lcnosnp3oBaHME T€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHUH.
[lonyuenne mnomumonnoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellrBaHue, WM MHOpuIMHI. HepoacTBeHHOE CKpellivBaHWe, WM ayTOpPH/IMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPIaHU3MBbI, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTAHTAUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W MepCreKTUBBI
XpOMOCOMHOW M TeHHOM WHXeHepuu. MenunuHckie OUOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOIro Mrupa

buonoruueckoe  pazHooOpa3ue  OpPraHU3MOB. CoBpemMeHHasT ~ cuUcCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIIBLI OPTaHU3MOB.

OCoOOEHHOCTH CTPOCHHUS W KU3HEACATEIHHOCTH OJHOKIETOYHBIX OpPTraHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHBIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTHUE
HpOTI/ICTBI. KO.]'IOHI/IaJ'IBHI)Ie OpFaHI/ISMI)I. JIBI/I)KGHI/IG OIHOKJIECTOYHBIX OpFaHI/ISMOBZ
aME0OMTHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa Y OJHOKJIETOYHBIX OPTaHU3MOB.

Pa3apakuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB. TaKCUCHI




4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraibl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHu pacTeHuid. THIBI PacTUTENbHBIX TKAHEH:
oOpaszoBarenbHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble CcUCTeMbl pacTeHui. Bpinenenwe y pacreHui. 3amura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencTBa MacCMBHOW M XHUMHUYECKOM
3amuThl. OUTOHIIHIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTh M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOrok/ieTouHbsle  XKMBOTHbIE.  B3auMoOCBSi3b  4yacTe€ll ~ MHOTOKJIETOYHOIO
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIWHUTEIbHAs, MBIIICYHAs, HEpBHas.
OcoOenHoctu CcTpoeHHs, (YHKUMA U pacloNOKEHUs TKaHEeH B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblii 1 BHyTpeHHMH ckeneT. CTpoeHHe U TUIBl COEAMHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIbIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3M
BEHTWISIIMM JIETKUX Yy NOTHI W MIEKONMUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE YCIOKHEHUSI CTPOEHUS KPOBEHOCHOU
CHUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKpaTUTEnbHbIe Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJIEIUTEIbHON CUCTEMAMH. BblaeneHue y NO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lokpoBbI H HX

IIPOU3BOJHEIC.




5.1

PaznpaxkxuMocCTh U perymisust y opranu3MoB. Pa3apakuMoCcTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAYCHUE.

HepBHast cucrema u pedieKTOpHas Peryisilus Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cucrema u e€ oTaensl. DBOMIOIMOHHOE YCIOKHEHUE CTPOSHUS] HEpBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka amroputmMoB u mnporpamMm i 3¢GHEKTUBHON (YHKIIMOHATBHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  NIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

OpraHsbl ¥ cUCTEMBI OPraHoB yesnoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CUCTEMa >KUBOTHBIX H
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M JHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbBIE U YCIOBHBIC PEQIICKCHI

5.2
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3amuTa opranuzMa ot Oone3Hel. MiMmyHHas cucrema yenoBeka. Kierounslil u
TYMOPaJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crenn(uIecKui
umMmyHuTeT. Teopuss  KIOH&JIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenpHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denoBeka. JlpIxarenmbHas TMOBEPXHOCTb. Perynmsamus  IbIXxaHusl.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[I)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOJ'IOCTHOe u BHYTPUKIIECTOYHOC

MUIIEBAPEHUE

IlokpoBel m wux npousBojaHble. Oprasbl BbiaeneHus. Ilouku. CrpoeHue u
¢dbyHkuoHupoBanue HeppoHa. OunbTpanus, cekperus u o0paTHOE BcachIBaHHE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Y YETIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImieuHass cucreMa. CKeleTHBIC MBIIIOBI WU HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  Teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napsuHHU3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JiBmkymue cuiibel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HeltpanbHas Teopwus
sBomtoru. CoBpeMeHHAast HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

DOnemMeHTapHbIe  (GaKTOpPHl (ABWOKYIIME CHIIBI) OSBOJIONUU. MyTalMmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHAIpaBlIEHHbIE HM3MEHEHUS 4YacTOoT ajulelell B momymsanusax. Oddekt
OCHOBATEJIS. Murparnuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), brojoruueckas (penpoyKTUBHas ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMH, CTaOUIU3UPYIOLIUH, Pa3phIBAIOLINI
(mu3pynTuBHEI). [TonoBoi 0TOOP.

[IpucrocoOIeHHOCTh ~ OPraHU3MOB  KaK  pE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE — MpHUCIIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uavoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTrypa. BunooOpasoBanue kak —pe3yibTaT
MUKposBotoru. M3onmsamus — xirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOIIOUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOTMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIONMSA W KOJIBOJIOIMS TMApPa3uTOB U HMX XO35CB.
Mexanu3mbl pOpMHUPOBaHUS YCTONUYHUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI O0PHObI

C HeH
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Metoapl u3ydeHUsT MaKpOdIBOMIONWHU. [laeoHTONOrHYeCKne METOABl M3YYSHUS
sBoonni. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue Metoap! u3ydeHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emn. Buasl-sHIeMuku u
PEUKTHI.

DOMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIOTHUYECKAE METOJbl HM3Y4YCHHUs
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IBOJIIONMU. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLUMUU OHTOTEHE3a U TOSBICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTraHbI.
Pynmumentapupie  opraHbl M aTaBU3MbL.  MOJIEKYJISPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOIbl  HM3Y4YCHHS  SBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOJBI MOCTPOCHUS (PHIOTEHETHYESCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHS TCHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmiIa) HBOMIOIKMUA. HeoOpaTHMOCTh 3BOIIIOIUH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

Hayunble runore3bl MNpPOUCXOXKICHMsSI JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble MPEAICTaBICHUS O 3aPOXKICHUM KU3HU (KPEaLlIOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS KU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cpnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKod sBostouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYECKUX
BeulecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosmMepoB U3 MoHoMepoB. Koanepsarnas runoresa A.M. OnapuHa, rumoresa
nepsuuHoro OynboHa JIk. XonjeilHa, reHetuueckas runore3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ usyueHus. Vckonmaemble OpraHM4ecKHe OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0CONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasua: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJor MEePBbIX Ha 3eMJie COOOIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHOTEHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokJIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pacrenuid. Bbixox pacrenuil Ha cyumry. IlosiBieHue CHOpOBBIX pacT€HHUU U
3aBoeBaHne MMM cymHd. CemeHHble pacTeHus. [IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJMIONMU SKUBOTHOrO Mupa. OCHOBHBIE apoMOp(}O3bI
KHUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TtunoB. [lepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuit u pentunuii. [IporucxoxaeHre MICKONMHUTAIOIINX U
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ntun. [lpuamun xmrodeBoro apomopdo3a. OcBoeHUE OECTO3BOHOYHBIMHU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIWMaTa M TEOJOTHYSCKUX
nporieccoB. [TosiBeHNE U paclBEeT XapaKTePHBIX OPTraHU3MOB. YTIe00pa30BaHHE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMHUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuyunsl u
CJIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTpononorud. CraHOBIIEHHE
MIPEICTAaBICHUH O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($hU3M0JIOr0-OMOXUMHUYECKHE,
noBeieHueckue. OTanyus yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxkyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLHABHEIC.
CooTHouleHrne OMOJIOTUIECKUX U COIUAIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuN aHTPOIOTreHEe3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
UYenoBek  yMenbId, TIE€pBbIE  H3TOTOBICHUSA  OpyAud  Tpyaa. Yenosek
MPSIMOXOJIAIIUNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HEeaHIepPTaTbCKOro YeloBeKa W YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 penenamMu AQpuku.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHbI OTOOp B MHOMYJIALHUAX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsannoHHbIe BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJlo-HerpoujHass  (dKBaTOpHUalbHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). BpeMmss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnuncTtBO  yenoBeweckux pac. HayuHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[IpucnocoOaeHHOCTh 4YelloBeKa K pPa3HbIM YCIOBHSM OKpYXKaroIled Cpeabl.
Bnusiuue reorpaduyeckoit cpensl M Apeiipa TeHOB Ha MOP(OJIOTHIO U

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

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMHU.
Metoner skosorun. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B  JKOJOTHU:
NpUPOAHbIE U JiabopaTopHble. MoJENIUpOBaHHE B JKOJOTUHA. MOHUTOPUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHS 3Kojorudeckux (akropos. [IpaBuio
munumyma (K. [lnpenrens, HO. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojoruyeckuii (akrop. JleicTBue pasHbIX
Y4aCTKOB COJIHEUHOTO CIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKUE TPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJib CBETa.
doTonepruoausm.

Temnmepatypa kak oskojorumyeckuii dakrop. JlelictBue Temmeparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okojormueckuil  dakrop. [IpucmocobneHus pacTeHH K
noJIepKanuto BoxHoro Oamanca. Kimaccudukarusi pacTeHUil MO OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAas  MOJNOYBEHHAs, BHYTPUOpPraHMW3MeHHas. (DU3NKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHuzMoB K
KU3HU B Pa3HBIX CPE/ax.

buonoruueckue putmsl. BHennne u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHbIE
put™bl. [IpucrnocoOIeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSM YCIOBUM
KU3HU.

XKuznennvle Gopmbl opranusmon. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEeHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJIETHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOuoHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HU.

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHHYECTBO). Herpoduueckue
B3auMoOJecTBUS  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HaUeHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOHuTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUN. HOHYJ'ISIHI/ISI Kak Ouoyornyeckas

cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, PU3MUECKUX OaphepoB U 0COOEHHOCTEH
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O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI IMOMYJISIIMMA.
OcHOBHbBIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
II0JIOBAst CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OIeHKa YHCIEHHOCTH IOMYJISALUU.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKU —nomymsiuivu.  KpuBele  pocTa  4YHMCICHHOCTH
nonymnsiuuu. Kpusble BbDKMBaHMs. Perynsiius 4UCIEHHOCTH HONMYJIALMH: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. JKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKojmormueckol Huie Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3KOIOrMYeckoin
Huy. [ToTeHmanbHas u peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeaibl BUIOB. Buapl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CoobmectBa opranu3MoB. buonenoz u ero crpykrypa. Csizu Mexay
opraHu3mMamMu B OuoIleHO3€. JKOcHCTeMa Kak OTkpbiTas cucrema (A.Jx.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: IMPOJAYLIEHTHI,
KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue memnu u ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBsl M mibl B 3kocucTteMax. KpyroBopot
BELIECTB U MNOTOK HEPTUU B IKOCUCTEME.

OcHoBHbBIE TTOKa3aTelIM 3KOocHcTeMbl. bruomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMUIbI YUCell, OMOMACCHl U SHEPTHUH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCMM M WX TMPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBHUA Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue 1 nmoinHoTa KpyroBopora
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[Ipuponnble 3KOCHCTEMBI. AHTPONOTE€HHBIE JKOCHCTEMBI. ATpPO’KOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢iopa u
¢dayna. CuHaHTponu3aLus ropoJIckoi ¢ayHsl. buonornueckoe u xo3siicTBeHHOE
3HA4YEeHHE arpo’dKOCUCTEM MU YypOO3KOcHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[Iepenoc 3Heprum M BEHIECTB MEKIY CMEXHBIMA SKOCHCTEMAMH. Y CTOWYHUBOCTH
OpraHM3MOB, TMONYJISAIUNA M D3KOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3ECHCTBUN

buochepa — oOmemnanerapHas o0onodka 3eMiM, TA€ CYIIECTBYET WIIH
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cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6Hocdepsl U ero (pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rinobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunoCTh siBNEHUI B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOMHBIE Jleca, CMEUIaHHbIE U IIUPOKOJUCTBEHHBIE JieCca, CTENH, CaBaHHbI,
MyCTBIHU, TPOMHYECKHUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIN U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa u (QyHKIMS KUBBIX CHUCTEM, OIEHKAa UX PECypCHOro MOTEHIMala U
o6uochepHbIX QyHKINN

DKOJOTHYeCKHe KPU3UCHl U MX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Paspymenue mousel. OXpaHa MOYBECHHBIX PECypPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. Oxpana
PaCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie xaurun. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranmndeckue caapl U 300J0THYECKHE TAPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanmoHasieHOE  TIPUPOJIONOIB30BAHUE W COXpPAHCHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. buogornueckrue CUCTEMBI U IMPOLCCCHhI, 10 xnacc. YFHY6HGHHO€

ooyuenne TepemoB A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYCHHOM

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
1.ITaceunuk B.B. Metoanueckoe

nocobue.buosnorus.bakrepun,rpudsl,pactenus.S kinace.M.:[Ipoda,2015 r

2 SAxymikuna E.A. ITonosa T.I'.,Tpaxuna E.B.buonorus.IIpoekTHas

JeATeNIbHOCTh yuyamuxcs 5-9 knacc.Bonarorpaa,uza-go "Yuurens"

3 .Nmkuna N.®.buonorus.lloypounsie miansi(4acTs 1 -2)Boarorpan,uza-so

"Vuurens-ACT"

4 IlenensieBa O.A.,Cynrnona 1.B.Iloypounbie pa3paboTku 1o

ouonorun.Yemosek.M.:"Bako",2005 r

5.ITenensesa O.A.,Cynnosa U.B.Iloypounsie paspaboTku 1o o61ieii 6uoiorun.9

ki1acc.M.:"Bako",2009 r



6.11lemukosa E.1O. [Toypounsle miansl. BBegenune B 0011yt0 OUOIOTUIO U

skoJoruto.9 knacc.Bonrorpan,uzn-so "Yuutens",2010 r

7.JIsicenko M.B. Iloypounslie mwiansl. buonorus. 10 knacc.Bonarorpan,usza-Bo

"Vuurensp",2009 r

8.Uepennukosa ['.B.Iloypounslie manbl.buonorus.1 1 kimacc.Bonrorpan,usa-so

"Vuurens",2009 r

9.MyxamemxanoB U.P.Tectbl,3a4eTsl,01umonpocs! mo ouonoruu.10-11

knaccel.M.:"Bako",2011 r

10.ArmudepoB A.B.KoMHaTHBIC pacTeHUS B IIKOJIC:HAOIIOACHUS 1

skcriepuMenThl.M.: [Ipoda,2010 r

11.Nonnesa A.1O., Topranos A.B.buosnorus B cxemax u tabnumax.2¢pdheKTuBHAS

noaroroska k EI'D.Mocksa,2016 T

12.Kupunenko A.A.buonorus.COOpHHK 3a/1a4 10 T€HETUKE JJIs MMOJITOTOBKU K

EI'D.JIETMOH,2014 r



13 . Kupunenko A.A.MonekymnsipHasi 6uosorus. COOpHUK pa3HOYPOBHEBBIX

saganui a1 noarotoBku Kk EI'D.JIETMIOH,2014

14 . KonecankoB C.M.buonorus.Oxonorus.Iloaroroska k EI'D.JIETMOH,2014 r

15.11p16acoBa B.W. buosnorus.5 knacc.Onumnuanst. Bonrorpan,2010 r

16.Boponuna I'.A.,IBanoBa T.B.buonorus.llnanupyemsie pe3yaprarsl.CucteMa

3amanuil 5-9 knaccsl. M. IIpocBemenne,2015 r

17.I'anymikoBa H.U.buonorus.2KusotHsie.Iloypounsle miaHbl.7

kiacc.Bosrorpan,2008 ¢

18.3axaposa H.}FO.KoHTposibHBIE U TPOBEPOUHBIE pA0OTHI 11O OUOJIOTUU.T
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