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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuebHomy mpenmety "buonorus" (manee - OMOJIOTHS) HA YPOBHE CPETHETO
obmiero obpa3oBaHus pazpadorana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccwuiickoit @eneparuny, ®I'OC COO, Konuenuuu npenogaBaHusi yuyeOHOTO
npeamera «bronorus»  OCHOBHBIX NOJIOXKEHUH (eepanbHOl paboyueit mporpaMMbl BOCTIUTAHHSL.

VYuebublii npenmer «buosorusy yrimyonaéunoro yposHs uszydenus (10—11 xmaccel) siBiseTcs
OTHUM M3 KOMIIOHEHTOB NpeaMeTHoi oOmactu «EctecTBeHHO-HaydHbIe MpeameTb». CorjacHo
nosoxkeHusiM @I'OC COO npoduinbHble yueOHbIE TPEAMEThI, U3y4yaeMble Ha YIiyOnEHHOM YpOBHE,
SIBJISIIOTCA  criocoboM muddepeHnnanun o0ydeHrus Ha YpOBHE CpefHero oomiero oOpa3oBaHUs U
puU3BaHbl 00ECTICYUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM, CpPEIHHM OOIIMM, CPEeITHHM
npodecCHOHANFHBIM W BBICIIMM 00pa3oBaHuWeM. B To ke Bpemsi KaXAblii M3 3TUX Y4eOHBIX
NPEeIMETOB JIOJDKEH OBITh OPHEHTHUPOBAH HAa TPUOPUTETHOE pEIICHHE O0O0pa3oBaTEeIbHBIX,
BOCIIMTATENIFHBIX M Pa3BHBAIONINX 3a]ad, CBA3aHHBIX C TpodopHeHTanuel oO0yJaromuxcs u
CTUMYJIMPOBAaHUEM HMHTEpeca K KOHKPETHON 00JacTH Hay4HOTrO 3HAHUS, CBSI3aHHOIO C OMOJIOTHEH,
MEIHUIIMHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHoMy mpenmery "buonorus" na€r mpeacrtaBieHue O LENM M 3afadax
u3ydyeHus ydeOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpenenser o0s3aTenbHOe
(MHBapMaHTHOE) MpPEIMETHOE COJAEp)KaHME, €ro CTPYKTypUpOBaHHME II0 pas3ieraamM M Temawm,
pacnpeziefieHue Mo KjiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh U3yUeHHs yueOHOro MaTepuaia ¢
YI€TOM MEXIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKA Y4eOHOTO IMpoIiecca, BO3PAaCTHBIX
ocobeHHOCTell oOydaromuxcs. B nmporpamMe 1o 6MoJIOTHM peann30BaH MPUHIIMIT IPEEMCTBEHHOCTH
C W3yuyeHHEeM OHWOJIOTHM Ha YyPOBHE OCHOBHOTO 0Omero oOpa3oBaHus, Omarojmaps uemy
MIPOCMATPUBAETCS] HANpaBICHHOCTh Ha TOCIEAYIOIlee pa3BUTHE OMOJIOTMYECKUX 3HaHUM,
OpUEHTHUPOBAaHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, HKOJIOTHYECKOTO
MBIILJICHHS], TIPEICTABICHUN O 3I0POBOM 00pase >KM3HHU, Ha BOCIUTAHUE OEpex HOrO OTHOILIEHHUS K
OKpYXalolel NpupoaHol cperme. B mporpamme mo OMONOTHMH TakKe MOKa3aHbl BO3MOXKHOCTH
yueObHoro mpenmera «buonorus» B peamuzanuu TpeOboBaHuit ®I'OC COO k MmIaHUPyEeMbIM
JUYHOCTHBIM, METANpeJAMETHBIM U NpPEeIMETHBIM pe3ylbTraraM oOydeHuss U B (opMHpOBaHUH
OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIbHOM AEATEILHOCTH 00YYaIOIIUXCS 10 OCBOCHHUIO COJIEPIKAHUS
OMOJIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHus.

VYueOusplii npeamer «buosorus» Ha ypoBHE cpeaHero ooOimiero oOpa3oBaHMs 3aBEpIIACT
Oouosnoruuyeckoe oOpa3oBaHHME B IIKOJE W OPHUEHTUPOBAH HAa pacIIMpeHHe U YriayOJeHue 3HaHWM
oOyuaronuxcs o )KMBOU MPUPOJE, OCHOBAX MOJIEKYISPHON U KIETOYHOM OUOJIOTUH, SMOPUOIIOTHH U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenue yuebHoro mpenmera «buonorus» Ha yriayOJIeHHOM YpPOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY 00YYarOIIUXCs K MOCJIEIYIONIEMY MOJIydeHUI0 OMOIOrM4eckoro oopa3oBaHus B By3ax U
OpraHM3aiusax cpenHero mpodeccuonambHoro oopazoBanus. OCHOBY €ro cojepaHHUsl COCTaBJsSEeT
cucTeMa OMOJIOTMYECKUX 3HAHWM, MOTYYEHHBIX MPU H3YYCHHH OOYYaIOLUIUMUCS COOTBETCTBYIOIIMX
CHUCTEeMAaTUYECKUX pa3[eloB OWOJIOTMM Ha YpOBHE OCHOBHOro oOmiero ooOpasoBanusi, B 10-11
KJlaccax 3THU 3HAHHUA MOJYYaroT pa3BUTHE. Tak, paclIMpeHbl U yriIyOlieHbl OHOJOTHYECKHE 3HAHUS O
pacTeHUsIX, KUBOTHBIX, TprbOax, OaKTepusx, OpraHu3Me 4eloBeKa, 00X 3aKOHOMEPHOCTAX KU3HHU,
JIOTIOTHUTEIBHO BKJIIOUEHBI OWOJIOTMYECKUE CBEACHUS MPUKIAAHOTO U TMOMCKOBOTO XapakTepa,
KOTOPBIE€ MOXHO HCHOJIb30BATh KAK OPUEHTHPHI JUIs MOCIEAYIOIIEro Beidopa nmpodeccun. BozmoxHa
TaKXKe MHTerpanus OHOJOTMYECKMX 3HAaHMA C COOTBETCTBYIOUIMMM 3HAHUSAMH, IOJy4YEHHBIMU
oOyJaromuMucs Mpu U3ydeHUH (PU3NKH, XUMUH, reorpaduu U MaTeMaTHKH.

CrpykTypa mnporpaMmsl Mo y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHUCTEMHO-
YPOBHEBBII M 3BOIIOLIMOHHBIN MOIX0bI K H3ydeHHUIo 6uosnoruu. CorinacHo UM, U3y4aroTcs CBOMCTBa
U 3aKOHOMEPHOCTH, XapaKTepHbIE Ul JKUBBIX CHCTEM pPa3HOIO YPOBHsI OpPraHU3alMM, JBOJIOLUH
OpPraHM4ecKoro Mupa Ha 3emiie, COXpaHeHHMsS OHOJIOTHYEeCKOro pazHooOpasus miaHersl. Tak, B 10
KJIacC€ HM3YYalOTCSl OCHOBBI MOJICKYJISAPHOW M KJIETOYHOM OHMOJOTMH, 3MOPHUOJIOTUM M OHOJIOTHU
Pa3BUTHS, TEHETUKH U CEJNEKLUU, OMOTEXHOJOTHH U CHUHTETUYECKOM OHOJIOTHH, aKTyaIH3UpPYIOTCS



3HaHMUS OOy4arommxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUH, (u3monoruu denoBeka. B 11 kmacce
M3y4YaloTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTHUHU U yueHHe 0 Ouocdepe.

VYuebublii npeamer «buonorus» mpu3BaH 00ECIEYUTh OCBOCHHE OOYdYaIOUIMMHCS
OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJICH, MPUHIUIIOB U MPAaBHJI, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPA, 3HAHUH O CTPOCHHUU, MHOTOOOPa3HU U OCOOCHHOCTSX KIIETKH,
OpraHusMa, TIONYJIALWH, OWOLIEHO3a, HSKOCHCTEMBI, O BBIJAIOIIMUXCA HAYYHBIX JOCTHIKEHUSX,
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH, MPUKIAIHBIX ACIEKTaX OWOJOTHMYeCKUX 3HAHWHU. [l
Pa3BUTHS U TOJICPKAHUS HHTEpeca 00YJaroNIMXCsl K OMOJIOTHH HAPSLY CO 3HAYUTEIBHBIM 00bEMOM
TEOPETHUYECKOTO MaTepraa B COJICPKaHUH MPOTPaMMBbI 10 OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C
WCTOPHEH CTAaHOBJICHUS M PA3BUTHS TOM WM MHOW 00JacTH OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B pEIICHUE BAKHEUIITNX OMOJIOTHUECKUX M SKOJIOTUIECKUX MTPOOIIEM.

Henp u3ydenuss ydeOHOro mpeamera «buosorus» Ha yriayOl€HHOM YpOBHE — OBIIQJICHUE
00y4aromUMUCs 3HaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHM3aIlliy JKUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHHe YMEHUH MHCIOoNb30BaTh OSTH 3HaHMS B (OPMHUPOBAHMM HHTEpeca K
onpeaenéHHON 00nacTu NpoQeccuoHaNbHOMN NEATENIbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, WK K BBIOOpY
y4eOHOT0 3aBE/ICHUS [Tl TPOJOJIKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHne 1enu u3ydeHus yuyeOHoro mnpeamera «buosnorus» Ha yriayOGn€HHOM ypoBHE
o0OecrieunBaeTcs PEeIIeHNEM CIIEIYIOUIUX 3a]1au:

OCBOEHHE O0YYaIOLUIUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHUYECKUX
TEOPUSIX, KOHIIEMIHUAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBWIaX, COCTaBIISIFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpA; O CTPOCHHH, MHOTOOOpa3suu U OCOOEHHOCTSIX
OMOJIOTMUECKNX CHCTeM (KJIeTKa, OpraHu3M, TMOMyJSIus, BHA, OWOreolneHos, oOwocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

03HAaKOMJIEHHE 00YUaloLUXCsl C METOJaMH TIO3HAHUS JKUBOM IPUPOJIbI: HCCIIEI0BATEIbCKUMUI
METOJIaMU OMOJIOTHYECKUX HAYK (MOJIEKYJISIPHOU U KJIE€TOYHOW OHOJIOTHH, SMOPHOJIOTHN U OUOTIOTHI
pa3BUTHS, TEHETUKU U CEJEKIUHU, OMOTEXHOJOTMH U CUHTETUYECKOH OHOJIOTHH, MaJIeOHTOJIOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSITEJIbHOTO TPOBEIACHMS] OHOJOTMYECKHX HCCIEIOBaHUN B
nabopatopuu U B pupoie (HabItoIeHne, U3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHNUE);

OBJIaJIeHUE OOY4YaIOIIMMHUCA YMEHHUSMU: CaMOCTOSITENIBHO HAaXOJUTh, aHaJIU3UPOBATH H
HCIO0JIb30BaTh OMOJIOTMYECKYI0 HH(QOPMAIMIO; IMOJb30BaTHCS OHOJOTMYECKON TEPMHHOJIOTHEH U
CUMBOJIMKOM; yCTaHABJIMBATh CBSI3b MEXAY pa3BUTHEM OHOJIOTHH M COLMAIBHO-3KOHOMHUYECKUMHU U
9KOJIOTHYECKUMH MpoOIeMaMH YelOBEUeCTBa; OILEHUBATH IOCIEICTBUS CBOCH AESATEIbHOCTU IIO
OTHOIICHUIO K OKpYXAlollell MpupogHON cpelae, COOCTBEHHOMY 3/I0POBbIO UM 3J0POBBIO
OKPY)KaIOIIUX JItoJIel; OOOCHOBBIBaTH U COONIIOATh Mepbl MPOGUIAKTUKH HHQPEKIUOHHBIX
3a0o0JieBaHMIi, TpaBUJia TOBEACHUS B NpuUpoje U obOecreyeHus 0e30MacHOCTH COOCTBEHHOM
KU3ZHEJCATSNIbHOCTY B UPE3BbIUAWHBIX CHUTYaI[UsX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepH30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHUS B 00J1aCTH OHMOJIOTUH;

pa3BUTHE y OOYYAIOIIMUXCS HHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSMU M COBPEMEHHBIMH HCCIIEIOBaHUSMH B OHOJOTHUH,
pelaeMbIMu €10 mpobJaemMamMH, METOJO0JIOTHEH OHOJIOTHYECKOTO HWCCIIEeNOBAaHUS, IPOBEICHUS
OKCIEPUMEHTAJIbHBIX  WCCIENOBAaHUM, peuieHus OHOJOTMYEeCKMX  3a/a4, MOJEIHPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE y OOydYarolUXcs LIEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B LEIOM M K
OTJENBHBIM €€ 00BbEKTaM U ABJICHUAM; (POPMHUPOBAHHE 3KOJIOTUUECKOM, FTeHETUYECKONH I'PaMOTHOCTH,
oOrieit KyabTypbl TOBEACHUS B IPUPOJIE; MHTETpallii €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpereHue OO0YyYarOUUMHCS KOMIIETEHTHOCTH B PalMOHAIBHOM IPHUPOJOINOJIB30BAaHUN
(cobmrofieHne mpaBuIl MOBEACHUS B IPUPOJE, OXpaHbl BUJOB, IKOCUCTEM, Onochepsl), coOXpaHEeHHH
COOCTBEHHOTO 30pOBbSl U 3JI0POBbSI OKpY)KAIOWUX JtoAed (coOmoeHus Mep NpoUIaKTUKU
3aboneBaHMii, obOecreyeHue OE30MACHOCTH JKU3HEAEATENIbHOCTH B UPE3BBIYAWHBIX CHUTYaIUSIX
INPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJIOIMYECKMX 3HAHMHA WU
YMEHHI B MOBCEAHEBHOW KU3HU;



CO3/IaHME YCIOBUH I OCO3HAHHOTO BBIOOpa OOY4arOIIMMHUCS  HMHIMBHIyaTbHOMN
o0pa3oBaTeNIbHOW  TPAGKTOPHUH,  CIOCOOCTBYIOLIEH — mocienyrouieMy  npodeccHoHaIbHOMY
CaMOOTIPE/ICIICHUIO0, B COOTBETCTBUHU C WHAMBHIyaIbHBIMA HHTEPECAMU U MO TPEOHOCTSIMH PETHOHA.

OO11ee yncIo 4YacoB, OTBEICHHBIX HA H3yYeHHUE OMOJIOTUU HA YIITyOJICHHOM YPOBHE CPEIHETO
obmiero oopazosanmsi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kmacce
— 102 gaca (3 yaca B HeJeINIO).

OT10op opraHu3aMoOHHBIX (OPM, METOIOB M CPEICTB 00yUEeHUsI OMOJIOTHH OCYIIECTBIISECTCS C
yu€TOM CHerU(HUKH €ro COJACpKaHWA W HANPABIECHHOCTH HA IPOJOJDKCHHE OHOJIOTHYECKOTO
00pa3oBaHus B OPraHU3ALHUAX CPETHETO MPO(HECCHOHAIBFHOTO U BBICIIEr0 00pa30BaHHUA.

OO0s13aTeNIbHBIM  YCIIOBUEM IIpU OOy4eHMHM OHOJIOTMHM Ha YriayOlnEHHOM YpOBHE SBIISETCS
MpoBeAeHUE JTAOOPATOPHBIX U MpaKTHYeCKuX padoT. Taxke ydacTie 0O0ydaromIuxcsi B BBIIOJHEHHN
MIPOEKTHBIX M Y4eOHO-UCCIENOBATENBLCKUX PA0OT, TEMAaTHKA KOTOPBIX OIMPENENIICTCS YJuTeleM Ha
OCHOBE MMEIOIINXCA MaTePHATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MTPUPOIHBIX YCIOBHH.

COIJEP KXAHUE OBYUYEHUA

10 KJIACC

ConeprkaHue MporpaMMBbl, BBIICTIEHHOE KYPCU8OM, HE BXOTUT B TIPOBEPKY TOCYAAPCTBEHHOM
uroroBou arrecranuu (['MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHasi OWOJIOTHSI — KOMIUIEKCHash Hayka. Kparkass ucTopus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku ©W u3ydaemMble UMM TpoOiembl. @DyHIaMEHTalbHbBIE, TPUKIATHBIE |
MMOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue 6MOJOruM B (GOPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI MUpA.
[Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH. 3HAUYCHHWE OWOJIOTUM B TMPAKTUYECKOW JCSATEIHHOCTH
YeJIOBEKa: MEJIUIIMHE, CETHCKOM X035HCTBE, TPOMBITIUICHHOCTH, OXpaHe TIPUPOIBL.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mennens, B. U. Bepnanckwuii, U. I1. T1aBnos, U. 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBA3b OHMOJNOTMM C APYrUMH HaykamMu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3yYeHHUE

XKuBble cucTeMbl Kak MpeaMmeT u3ydeHusi ouosoruu. CBONCTBA KHUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh M LEIOCTHOCTD, CIOXKHOCTh U YHOPSIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOPraHU3alMs, CaMOBOCHPOMU3BENCHUE, Pa3IpPaKUMOCTh, U3MEHYHMBOCTb, POCT M
pa3BUTHE.

YpoBHM  OpraHu3alMi  KUBBIX CHCTEM: MOJIEKYJISIPDHBIA, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, SKOCHCTEMHBIN (OMOTeOleHOTHYECKUii), OuochepHbIil.
[Ipoueccel, mpoucxoasiue B XUBBIX cucTeMax. OCHOBHBbIE MpPU3HAKH >KUBOrO. JKu3Hb Kak (opma
cylecTBoBaHusl Matepuu. Hayku, u3yvaroiiye »K1uBble CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aluu.

N3ydenne >xuBBIX cucteM. Metonsl Ouosoruueckoil Hayku. HabOmionenue, u3mepeHue,
SKCIIEPUMEHT, CUCTeMaTu3alus, MertaaHanu3. [loHaTHe O 3aBUCHUMOW M HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenTta. llocranoBka u mpoBepka runorte3. HyneBas rumnoresa. [lonstue
BBIOOPKH M €€ J0CTOBEepHOCTh. Pa3bpoc B Owonormueckux AaHHbIX. OIIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX pe3ynbTaroB. [IpuumHBl HCKaXeHUs pPe3yabTaToOB dKcrepuMeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiet 1 cxembl: «OCHOBHBIE MPU3HAKY KU3HWY, «bronornyeckue cuctemb», «CBolicTBa
KUBOW Marepum», «YPOBHU OpraHU3allMu >KMBOM NpHUpoAbl», «CTpOEHHE >KMBOTHOM KIIETKH,
«Tkanu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOro opranusma», «buoreoneHos3y,
«buocdepar, «MeToabl U3ydEHUS )KUBOU TPHUPOJIBD.

O6opynoBanue: 1abopatopHoe 00OpyIOBaHUE IJisi MPOBEACHHS HAOMIOICHHUM, M3MEpPEeHH,
AKCIIEPUMEHTOB.



IIpakTuueckass padora «licnonb3oBaHue pa3IMYHBIX METOJOB MPU HU3YUYEHHH >KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun

Knerka — cTpykTypHO-(DYHKIMOHANbHAS €IUHHIA KHBOTO. VCTOPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MOJIEKYJISIPHOH M KJIETOYHOW OWOJOTHMH: MHUKPOCKONIHSA, XpoMmaTorpadus,
anekTpodopes,  METOJ ~ MEYEHBIX  aTOMOB,  IuddepeHnHnaIbHoe  HEeHTPH(YTHpOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK. M3yueHue QuKcUupoBanHulx Kiemox. IIEKTPOHHAS MHUKPOCKOIIHSI.
Kongokanvnaa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpauuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer w1 cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIK MHUKpockom», «Mcropus
Pa3BUTUSI METOJI0OB MUKPOCKOITUI.

O6opynoBaHHe: CBETOBOW MMKPOCKOI, MHKpOIIpenapaThl pPACTUTENbHBIX, YXUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/3ydeHne MeETOIOB KJIETOYHOM Ouosoruu (xpomatorpadus,
anekTpodopes, nudpdepennuranbaoe nentpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKH

XHWMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- ¥ yJIbTPaMUKPOIEMEHTHI. Bosia u e€ posp Kak
pacTBOpUTENIS, peareHTa, y4acTUe B CTPYKTYpUPOBAHHMM KIIETKH, TEIUIOPETYIsSuu. MuHepanbHble
BEIECTBA KJIETKH, UX Onosiornyeckas posb. Poib KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKM. buonornueckue mnosuMepbl. benku. AMHHOKHMCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBOil MoJekyinbl. [lepBuuHas cTpykTypa Oenka, MenTuaHasi CBS3b.
Bropuunas, TperuuHas, ueTBepTUYHas CTPYKTypbl. JleHatypauus. CBoiicTBa  O€IKOB.
Knaccudukanus 6enxos. buonornueckne GyHkiun 6enkoB. [Ipuonsi.

VYrneBoapl. MoHOCaxapuapl, AUCAaXapyabl, OJUrocaxapuibl U moiucaxapuabl. OO man
CTpOeHUS U (PU3NKO-XUMHUYECKHE CBOWCTBA yriieBoJ0B. buonornueckue GpyHKIUN yrieBOI0B.

Jlunuael. IM'unpodunsHO-THAPOPOOHEIE CBOMCTBA. Knaccuduxarus JTUTIUIOB.
Tpurmunepuapl, Gocoaunuasl, BOCKH, CTepouabl. buosorumdeckue ¢GyHkuu aunumoB. OOmume
CBOWCTBA  OHMOJIOTMUECKMX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K  CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JJHK u PHK. Ctpoenue HykiaenHOBBIX KUCIOT. HykieoTumasl.
[Tpunnun xommemeHntapuoctu. IIpaBuno Yapradda. Crpykrypa JHK — naBoitHas crupanis.
Mecronaxoxaenue u ononornueckune Gynknuu JJHK. Bunst PHK. ®yaknun PHK B kinetke.

Crpoenune mosekyinbl AT®. Makposprudeckue cBsizu B Mojiekyne AT®. buonorunueckue
¢byakuun  AT®. BoccraHoBiaeHHBIE TEPEHOCYMKH, WX (QYHKIMM B  KIeTKe. /[pyeue
nykneosuompugocghamor (HT®). Cexenuponanue JJHK. Memoowr cenomuxu, mpanckpunmomuxu,
npOMeoMUKU.

CrpykrypHas Ouosiorus: OHOXMMHYECKHE U Ouodu3nueckue HcCiIeIoBaHUSI CcOCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIeKyN. Moderupogarue cmpykmypol U YYHKYuL 6UOMONEKV U
ux xkomnaekcos. Komnviomepnoiii ousaiin u opeanuueckuii cunmes OUOMOJNEKYN U UX HENPUPOOHbIX
AHAN0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®@. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue  XMMHYECKMX  3JEMEHTOB B HEXHUBOM  MPUPOIE»,
«PacrpeneneHre XMUMUYECKUX JJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmumer u cxembl: «llepuoanyeckass Tabnuiia XUMHUYECKHX JJIEMEHTOBY», «CTpoeHHe
MOJIEKYJBI BOJIbI», «BelecTBa B cocTaBe opranu3mMoBy, «CTpoeHUe MOJIEKYbl 0emka», «CTPYKTYpHI
0enKoBOM MOJEKynbl», «CTpoeHHe MOJEKY1 YriaeBoJoB», «CTpoeHHE MOJIEKYN JIUIUAO0BY,
«HyxknenHoBbie KUCHOTHIY, «CTpoeHne Mosuekysibsl ATOx.

Ob6opynoBaHue: XUMHUYECKas Iocyia 1 000pyI0BaHHUE.



JlaGopaTopHasi pa6ora «OO0HapyxeHHE OETKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopHasi padora «lccienoBaHue HYKIEHHOBBIX KHCIIOT, BBIJEJIEHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKINH KIETKH

Tumbl KIETOK: »yKapuoTHyeckas W TpokapuoTHueckas. CTpyKTypHO-()YHKIHOHAJIbHBIC
00pa3oBaHUS KICTKH.

Crpoenne nmpokapuoTuyeckoi kietku. Kierounast crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOEHUS reTepOoTPOHON U aBTOTPOPHON MPOKAPHOTHICCKUX KICTOK. MECTO U POJib MPOKAPHOT B
OnoIIeHO3aX.

Crtpoenrie u (GyHKIMOHHPOBAHUE SYKAPHUOTHUYECKOHW KieTku. I[lmazmarmueckas memOpana
(mnazmanemma). Crpykrypa minazmatmueckoi — MemOpanbl.  TpaHcmopT — BemecTB — 4epes
IUIa3MaTHYeCKyl0o MeMmOpaHy: mnaccuBHBIA (muddysus, oOneru€nnas mauddysus), aKTUBHBIHA
(mepBUYHBIH M BTOPUYHBIA aKTUBHBIN TpaHcnopT). llomynponunaemocts MeMOpanbl. PabGota
HaTPUH-KAJIMEBOTO HAcoca. JHIOIMTO3: MHUHOLMTO3, (arorurto3. Dk301muTo3. KieTouHas creHka.
Crpykrypa v QyHKIIUHU KIETOYHON CTEHKU pacTeHH, rprOoB.

Huronnazma. [urozons. Ilutockener. JIBmxkeHue 1uToruiasMbel. OpraHouibl  KJIETKH.
OpHoMeMOpaHHbBIE OpraHoubl KIETKU: 3HjorulazMmaruyeckas cets (OIIC), ammapat [Nonbmxwy,
JIU30COMBI, UX CTpoeHHEe M (yHKIMH. B3auMOCBsI3p OJAHOMEMOpaHHBIX OpPraHOWJOB KJIETKH.
CrpoeHue TrpaHyNsIpHOTO peTukyiayma. Mexanusm nanpaénenus 6eaxos 6 JIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTe3  KIeTOyHbIXx  MeMOpaH.  [mankuii  (arpaHynsipHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkius anmapata [onbmxu. Moougukayus
benxos 6 annapame I'onvoxcu. Copmuposka benkoe 6 annapame I onv0dcu. TpaHCHOPT BEIIECTB B
KJIeTKe. Bakyosn pactutensHbIX KieTok. Kierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~OpraHOMJBI  KJIETKM: MHUTOXOHJPUH, IUIACTUABL. [Ipoucxooicoenue
mumoxonopuii u naacmud. Cumobuoeenes (K.C. Mepesckosckui, JI. Mapeynuc). Ctpoenune u
(GYHKIMU MUTOXOHApUH W 1uactua. [lepBuuHble, BTOPUYHBIE W  CJIOXHbBIE IUIACTHU[BI
(OTOCUHTE3UPYIOIUX FYKAPHOT. XJIOPOIIACTHI, XPOMOIIACTHI, IEMKOILIACTHI BBICIIMX PACTEHUH.

HememOpannble opraHouzab! kieTkd CrpoeHue M (yHKIMH HEMEMOpaHHBIX OPraHOMIOB
kietku.  Pubocombl.  [lpomescymounvie  gpunamenmor.  MuxpopuiiaMeHTBl.  AKmuHosble
Mukpogpunamenmoi. MplllleUHble KIETKH. AKmunogbie KOMNOHEHMbl HEeMbIUEYHbIX —KIemoOK.
Mukpotpy6ouku. Knerounsiii 1meHTp. CTpo€HHME U  JIBWIXKEHHWE JKTYTUKOB W  PECHUYEK.
MuxkpoTpyOouku nuroruasMel. LlenTpuons. benku, accoyuupoeannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopmwie benxu.

Anpo. OGonouka szpa, XpOMaTHH, KapuoIlIa3sMa, SAPBIIIKH, UX CTPOEHUE M (DYHKLUU.
SnepHslii 6enkoBbIit MaTpukc. IIpocTpaHcTBEHHOE PaclooKEHUE XPOMOCOM B MHTEp(ha3HOM sfpe.
Oyxpomamun u eemepoxpomamun. beaku XpoMaTUHa — TUCTOHBL. Junamuka s0epHou 000104KU 8
mumo3se. Hoepuulil mpancnopm.

Knerounsie BiitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapuoT (PacTUTEIbHOMH,
YKUBOTHOM, TPUOHON).

JdeMoHcTpanun

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

Tabnuuel u cxembl: «CTpoeHHE 3yKapUOTUYECKON KIIETKH», «CTpoeHHe )KMBOTHOM KIIETKUY,
«CtpoeHue  pacTUTENbHOM  KiIeTku», «CTpoeHue MHUTOXOHApum», «npo», «CrtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIpeNnapaThl paCTUTENbHbIX, )KUBOTHBIX KJIETOK,
MUKpOITpenapaTsl GakKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l/3yyeHue CBOMCTB KJIETOUHOU MEMOPaHbI».

JlabopaTopHnass padora «lccrenoBanue IasMoiiM3a M JIEIUIa3MOJIM3a B PAaCTUTEIBHBIX
KIIETKaX».

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NPeBpPAaLCcHHE JHEPTHH B KJIETKe



AccuMWISIIMA U JUCCUMWIALMSA — JIB€ CTOpPOHBI MeTabonusma. Tumbl oOMeHa BELIECTB:
aBTOTPOGHBIA M reTepoTpoHBIA. YUyacTHe KUCIOpoaa B OOMEHHBIX MpoleccaX. DHEPreTHYEcKoe
obecrieuenne kieTku: npespamenue AT® B oOMeHHbIX mporeccax. depMeHTaTHBHBIN XapakTep
peaknuil KJIeTOYHOTo Merabonu3zMa. DepMEeHTHI, UX CTPOCHHUE, CBOMCTBA U MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnnuus (pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTHBaTopel U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH ()epPMEHTATHUBHBIX PEAKIIUN OT Pa3IMYHBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUeHMbIU U
oKcuzennbvlll pomocunmes y baxmepuil. Ceemocobuparowue nuemeHmsl U NUSMeHmsl peaKyuoHHO20
yeumpa. Poib xyoporuiactoB B miporecce porocuntesa. CeroBas u TeMHOBas (a3pl. Pomoosvixarue,
Cs, Cs u CAM-munvt ¢pomocunmesa. IlponykTuBHOCTH (OTOCHHTE3a. BiusSHHE pa3IUYHBIX
(baxTOopoB Ha CKOPOCTH (poTOCHHTE3a. 3HAaUeHUE (PoTOCHHTE3A.

XemocunTtes. PazHooOpasue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHIMPYIOMINUE OAKTEPHH,
xKene300aKkTepuu, cepoOaKTeprn, BOIOPOIHBIC OakTepru. 3HAUCHHE XEMOCHHTE3A.

AnarpobHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTel Opo’keHHS W HUX HUCIHOJIb30BaHUE
4eJI0BEKOM. AHa3pOOHBIE MUKPOOPraHU3MbI Kak 00BEKThl OMOTEXHOJIOTUU U BO30yAUTENH OOJIE3HEM.

AspoOHBIE OpraHu3Mbl. JTambl JHEpPreTudeckoro obmeHa. [loAroOTOBUTENBHBIA ATarl.
I'mukonu3 — 6ecKUCIOPOJHOE PACHIEIUIEHNE TIIIOKO3HI.

buonoruueckoe oOkucieHHE, WIM KJIETOYHOE JbIxaHue. Ponb MHUTOXOHApPUN B Mpoleccax
Oouonoruueckoro okucieHus. Luknudeckue peakuuu. OxucnaurensHoe (pochopuaupoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmesz ATD: paboma npomonnoi AT@-cunmasol.
[IpeumymectBa a’poOHOro myTH oOMEHa BeUIeCTB Imepel aHa’poOHbIM. ¢ (HEeKTUBHOCTD
SHEPreTHYecKOro ooOMeHa.

JdeMoHcTpauuu

[Hoptpetsr: [Ix. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubpt u cxembl: «DotocuHTE3», «IDHEpPreTUYecKuid oOMeH», «bumocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, 000PYAOBAaHUE ISl IPUIOTOBJICHUS MOCTOSIHHBIX W
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHas padora «/3yueHne KaTaTMTHYECKON aKTMBHOCTH (DEPMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopHas padora «/3yyeHune pepMEHTATUBHOTO pacIICIICHUS EPOKCUIA BOJOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. lIpuHIUI KOMIUIEMEHTApHOCTHM B PEAKIHUSAX MAaTPUYHOTO
cuHTe3a. Peammsanms HacneacTBeHHON uHGopMmanuu. ['eHeTHYecKHWili KO, €ro CBOICTBa.
Tpanckpunuuss — matpuunblii cuHte3 PHK. IlpuHummmel TpaHCKpUNIHMH: KOMIUIEMEHTApHOCTH,
AHTUIIAPAIUIEIBHOCTh, AaCUMMETPUYHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka. YcioBus
ouocunTesa 6enka. Koguposanre aMuHokucioT. Pons pubocom B GuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoeHuu 2ewos. OpraHuzaiusi TeéHOMa y MPOKApUOT U
9YKapHOT. Peryssuus akTUBHOCTH T'€HOB y NMpokapHuoT. ['unoresa onepona (®. XKako0, XK. Mano).
MonexynapHuvle mexaHuzmvl IKCHpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomol
2enos. Perymnsuns oOMeHHBIX TPOIeccoB B KieTKe. KieTounslif romeocras.

Bupycsl — HeknetouHble (OpMBI KU3HU W OOIAMraTHble mapazutThl. CTpoeHHe HpPOCThIX U
CJIO’KHBIX BHPYCOB, PETPOBUPYCOB, Oakteprodaros. JKusuennwviil yukn JHK-cooepacawux eupycos,
PHK-cooeporcawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pesepmasa, UuHmezpasa.

Bupychble 3a601€eBaHus 4eI0BeKa, )KMBOTHBIX, pactenuit. CIIM/], COVID-19, connanbHbie 1
MEIULUHCKUE POOIIEMBI.



Buoungpopmamuxa: unmeepayus u ananuz Oonvuiux maccugos («bigdata») cmpykmyprvix
ouonocuueckux Oannvix. Hanomexunonocuu 6 ouonocuu u meouyuwe. Ilpocpammupyemvie @yHKyuu
benxos. Cnocobvl 0ocmasKu 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. UBaHOBCKUI.

Tabmuuer u cxemsl: «buocunres 6enkay», «I'eHeTnueckuii Koy, «Bupycs», «bakrepuodarny.

IIpakTnueckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knerounsrii mukm, ero mnepuonsl W perymsinms. Matepdasa m mmro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekawmux B uHTepdaze. [loaroroBka kiaeTku K neneHuto. [IpecuHTeTHYECKUU
(MOCTMUTOTUYECKUI), CHUHTETUYECKHMH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUO/IbI
uHTEepha3bl.

Marpuunsiii  cunte3  JIHK - perumkxanusa.  Ilpunnuner  perumkanumn — JIHK:
KOMIIJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJIENbHOCTh. MeXaHnu3M peruiiKaiuu
JHK. Xpomocomsl. CTpoenue xpomocom. TermoMepsl u TeioMepasa. XpoOMOCOMHBIN Ha0Op KJIETKH —
KapuOTHIL. J{UIIOMAHBIN U rarionaHbI Habopel XpoMocoM. ["'omMooruunabie XxpoMocoMsl. [lonoBble
XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX MPOLECCH. TUIIBI MUTO3A.
Kaprokunes n nutoknHes. buosiornueckoe 3Ha4eHue MUTO3a.

Perymsmus MUTOTHYECKOTO LIKMKIIA KIETKHU. [IporpaMMupyemast kjaeTouHasi THOeNb — alomnTo3.

Knerounoe sapo, XpoMOCOMBI, (yHKIHOHANbHAsg T€HOMHKA. Mexanusmuvl nponugepayuu,
oughgepenyuposxu, cmapenuss u euderu xiemox. «l{ugposas kiemka» — Ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpauuu

Tabmuubl W cxembl: <«OKW3HEHHBI IUKI KIETKH», «MmuTO3», «CTpoeHHE XPOMOCOMY,
«Pemmukarus JTHK».

OO6GopymoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpenaparbl: «MHUTO3 B KJIETKax KOpeIKa
JyKay.

JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEmapaTaxy.

JladbopaTopHas pabora «HaOmroneHue MuTO3a B KIIETKaX KOHYMKA KOpelnika jyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHu3MoOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNEeTOYHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHMSI U >KU3HENESATENIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeH, OJIHOKJIIETOYHbIE T'pUObI, OJHOKJIETOYHBIE BOJOPOCIH, ApYrue MnpoTHCTh. KonoHuanbHbIe
OpraHU3MBblI.

B3anMocBs3bp 4acTeil MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHHM, opraHbl U CHCTEMbl OPraHOB.
OpranusMm kak eauHoe nenoe. 'omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEH: 00pa3oBaTenbHasi, MOKPOBHAS, IPOBOAAIIAS,
OCHOBHas1, MexaHn4deckas. OcoOeHHOCTH CTpoeHHs], PYHKIMI U PacloNokKeHUs] TKaHeld B opraHax
pacTeHui.

TkaHM )KMBOTHBIX M 4eJIOBEKA. THUIbI )KMBOTHBIX TKAHEW: 3MUTEIUANIbHAS, COCAUHUTEIbHA,
MbllIeyHasi, HepBHas. OcCOOEHHOCTH CTpoeHHS, (PYHKIMHA W pacloNoKeHHs TKaHEe B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W reHEepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB
KUBOTHBIX U yesnoBeka. DyHKIIMM OpraHOB M CHCTEM OPTaHOB.

Onopa tena oprannsmoB. Kapkac pactenuii. CkeneTsl 0JHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIi1 1 BHyTpeHHUN ckeneT. CTpOeHUE U TUIIbl COEAMHEHUS! KOCTEH.

JIBM>KEeHUE OpraHu3MoB. J{BHKeHHEe OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE, KIYTUKOBOE,
pecHUuYHOE. JIBM)KE€HME MHOTOKJIETOUHBIX pAacTE€HUH: TpONU3Mbl M  HacTuu. J[BHykeHue
MHOTOKJIETOYHBIX JKUBOTHBIX W YeJIOBEKa: MbllleuHasi cucreMa. Peduekc. CkeneTHbIe MBIIIIBI U UX
paoora.



[Iutanue opranusmos. IlornomieHne BOJBI, YIJIEKUCIOTO Ta3a M MUHEPAJIbHBIX BELIECTB
pactenusiMu. [lutanue »KMBOTHBIX. BHYTpUIIOIOCTHOE U BHYTPUKIIETOUHOE NuieBapeHue. [luranue
II03BOHOYHBIX JKMBOTHBIX. OTAEnbl MNHILEBAPUTEIBHOrO TpakTa. IluiieBapuTeNbHbIE KENe3bl.
[InmeBapurenbHas CUCTEMA YEI0BEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuid. Jlpixanue *)UBOTHBIX. [uddy3us razoB yepes
MOBEPXHOCTh KieTKH. KokHoe npixanue. JlpixarenbHas HOBEpXHOCTh. JKabepHoe M IErodHoe
IbIxaHue. /[pIxaHue MO3BOHOYHBIX KMBOTHBIX U UYEJIOBEKA. DBOJIIOIMOHHOE YCIOXKHEHHE CTPOCHMS
JNETKUX MO3BOHOYHBIX )KUBOTHBIX. JlpIXaTenbHasi cucTemMa 4yejnoBeka. MexaHn3M BEHTUISILMM JIETKUX
y IITUL U MyIeKonuTaromux. Perynauus npixanus. JlpixaTenbHble 00BbEMBI.

TpaHcnopT BewecTs y Opraiu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIOPT BELECTB
y )kUBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX KUBOTHBIX
n uenoseka. Cepaue, KpOBEHOCHbIE COCYIbl M KpoBb. Kpyrum kpoBooOpaieHus. DBOJIIOLUOHHbIE
YCIIO)KHEHMSI CTPOEHHUS! KPOBEHOCHOM CHCTEMBbl IO3BOHOYHBIX XUBOTHBIX. Paborta cepaua u eé
perynsanus.

Beiienenne y opraauzmoB. Beigenenne 'y pactreHuil. BwlneneHue |y KMBOTHBIX.
CoxkpaturenbHble Bakyosu. Opranbl BbiaesneHus. OuibTpanus, ceKpeunus u o0paTHOE BcachIBaHUE
KaK MEXaHM3Mbl pabOThl OpraHoB BbeAeHUS. CBS3b TMOJOCTH Tella C KPOBEHOCHOW U
BBIJICNTUTENILHON cucTeMaMU. BrijienieHre y M03BOHOYHBIX )KMBOTHBIX U yenoBeka. [louku. Ctpoenue
u ¢pyHKIIMOHUpOoBaHKEe HepoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl OakTepHil ¥ LHUCTHI
mpocTedmux. 3amUTa y MHOTOKJIETOUHbIX pacteHud. Kyrtukynma. CpenctBa mnaccHUBHON
XUMHUYECKOU 32T, DUTOHIIUEL.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI 1 X POM3BOIHBIE. 3alllUTa OpraHu3Ma OT
6one3neit. UMMyHHas cucteMa yenoBeka. KiueTouHslit 1 ryMOpalibHbI UMMYHUTET. BposkI€HHBIN 1
pHOOpeTEHHBIN crenupuyecknii UMMyHHUTET. Teopusi KIOHaNIbHO-celeKTUBHOr0 umMmynurera (1L
Opmux, ®. M. bepuer, C. Tonerasa). BocmanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKIEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PasmpaxxumocTs W perymsiuus 'y OpraHusMoB. Pa3IpakMMOCTb y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3apakMMOCTh U peryisius y pacTeHuil. PocToBble BemiectBa M HUX
3HAYCHHUE.

HepsHas cuctema u peduiekTopHas peryssnus y >KkuBoTHbIX. HepBHas cucrema u e€ oTnesnsl.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y )KMBOTHBIX. OTzEBI TOJOBHOTO MO3ra
II03BOHOYHBIX KUBOTHBIX. Pedrexc u pedaexropnas ayra. bezycinoBHble u ycioBHbIE pe(IEKCHI.

I'ymopanpHas peryisanus M DHIOKPUHHAs CHCTEMa JKMBOTHBIX M u4esoBeka. JKeesbl
SHJIOKPUHHOM CUCTEMBI U X TOPMOHBI. JleiicTBrE TOPMOHOB. B3auMOCBsI3b HEPBHOW U SHIOKPUHHOUN
cucreM. ['unoranamo-runodusapHas cucTema.

JdemoncTpauuu

IToptper: U. 11. I1aBnos.

Tabmuupl u cxembl: «OAHOKJIETOUHBIE BOJOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIN»,
«baxrepun», «IIpocreiimmuey, «Opranel BETKOBBIX pacTeHuin», «CHCTEMBl OPraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue Hacekomblx», «TkaHu pacreHuii», «KopHeBbIE cUCTEMBI»,
«Crpoenue crebius», «CTpoeHue JUCTOBON INTACTUHKMY», « TKaHU >KMBOTHBIX», «CKelleT 4eIoBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucreMa», «/lpixatenbHas cucrema», «HepBHas
cucremar», «Koxar», «Mpleynas cucrema», «BpraenurenbHas cucteMa», « JHAIOKPUHHAS CUCTEMay,
«Crpoenne wmpine», «MMMmyHurer», «KumeuHononoctHsle», «Cxema NUTaHUS PACTEHUN»,
«KpoBeHOCHBIE CHCTEMBI NTO3BOHOUYHBIX JKUBOTHBIX», «CTpoeHHE THIAPBI», «CTpOEHHUE IIIaHAPUNY,
«BHyTpeHHee cTpoeHue noxkaeBoro uepBsi», «HepBHas cuctema poeio», «HepBHas cucrtema
narymkun», «HepBHas cuctema npecMmbikaronuxcesa», «HepsHas cucrema ntuny, «HepBHas cucrema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKpOIpenapaTsl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMU HACEKOMBIX, WITIOKOXHX, KUBBIE
HK3EMIUIAPHl KOMHATHBIX pacTeHHH, repOapuu pacTeHUH pas3HBIX OTIENOB, BIaKHbIE MpenapaThl
KHUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KMBOTHBIX, CKEJET 4YelloBeKa,



obopynoBaHue IJisi JEMOHCTPAIMHA MMOYBEHHOTO M BO3AYIIHOTO MUTAHHS PACTEHHH, pacIleIICHHS
Kpaxmasia U OeNKoB moJ AeHCTBHEM (epMEHTOB, 00OpyIOBaHME ISl AEMOHCTPALMU OTBITOB IIO
W3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX JIBUKECHUHN, MOJIEIINA TOJOBHOTO
MO3Tra Pa3IuYHbIX )KUBOTHBIX.

JladbopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlabopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHas pa6ora «/3y4eHre OpraHoB LIBETKOBOI'O PACTEHUSD).

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHUSI OPraHMW3MOB: Oecrojioe (BKJIHOYas BEreTaTUBHOE) W TOJIOBOE. Bubl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, wim rametsl. Meiio3. Cranuu meiiosa. [loBegenue
xpoMocoM B Mero3e. KpoccuHrosep. buosornueckuii cMbICia Meiio3a U IOJIOBOTO Iporuecca. Meno3
1 €ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoapimeBoe pazsurue. ['amerorenes y ;kuBoTHbIX. [TosoBsie jxene3pl. OOpazoBaHue u
pa3BHUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MoJI0BbIX KIETOK.

OmooTBOpeHHE W 3MOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. (CrOCOOBI OTIUIOJOTBOPEHUS:
Hapy)XHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa O pa3BUTHUU
opranu3mMoB. Mopghozenez — oona uz enasHvix npodnem smobpuonoeuu. Konyenyus mopgoeenos u
Mmooenu mopghozenesa. Cranuu 3MOpHOreHe3a >KMBOTHBIX (Ha rpumepe Jsarymku). Jpoonaenue. Tumnst
npoOneHus. /Jlemepmunuposanrnoe u HeoepMuHuposanuoe opobneHue. bnacmyna, munvl onacmyi.
OcoOeHHOCTH JApOOJNEHHUS MIIEKOMUTAIOUIMX. 3apobIlIeBble JIMCTKU (racTpyisuus). 3akiajaka
OpraHoB M TKaHEW M3 3apoJbIIIEBBIX JHUCTKOB. B3anMmHOe BiMsHHME YacTeill pa3BHUBAIOIIETOCS
3apojpinia (3MOpHOHANbHAS WHAYKUHKA). 3akiajKka IUIaHA CTPOEHMSI KUBOTHOTO Kak pe3yJbTarT
MepapXUyeCcKUX B3aUMOJEHCTBUN TeHOB. BriusgHue Ha 5MOpHOHAIBHOE pa3BUTHE PA3TUYHBIX
(hakTOpOB OKpYXKAIOIIEH CPEJIbI.

Poct u pazButue xuBoTHBIX. [locTomMOproHanbhbIi iepuo. [Ipsimoe u HenmpsiMoe pa3BUTHE.
Pa3Butne ¢ meramop¢o3oM y O€CO3BOHOYHBIX M TIO3BOHOYHBIX JKMBOTHBIX. bHOJormyeckoe
3HAQYEHHE MPSIMOTO M HENpSIMOTO Pa3BUTHs, HMX pacOpocTpaHEeHHWe B mpupone. Tumel pocra
KUBOTHBIX. (DAaKTOpBI pErymsiiii pocTa >KUBOTHBIX M 4yenoBeka. CTaauu MOCTIMOPHUOHAIBHOTO
pa3BUTUS Y KMBOTHBIX M 4enoBeka. [lepmoabl oHTOreHesa uenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3zmuoxkenue u paszputue pacrenui. ['ameroput u cnopodur. Melio3 B )KU3HCHHOM IIUKJIE
pactenuii. OOpa3oBaHue crop B mpoliecce meios3a. ['amerorene3 y pacrenuit. OIIOJOTBOPEHUE U
pa3BUTHE PACTUTENIBbHBIX OpPraHu3MOB. JIBOWHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PACTCHUMU.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryyisli OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuiel u cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECHOIOT0 Pa3MHOKEHHUSY,
«Pa3MHOX€eHHE XJIaMUIOMOHAb», «Pa3MHOMXeHue 3BriieHb», «PasMHOXkeHue ruapb», «Menos»,
«XpoMocombly, «I'amerorenes», «CTpoeHUE SAMLEKIETKH U cliepMaro3onaa», «OCHOBHbBIE CTaIuu
oHTOreHesa», «lIpsmoe u Henpsmoe pa3zButue», «Pazpurue Malickoro xxyka», «Pa3Burue capanum,
«Pa3BuTHe JATYmIKN», «J[BOWHOE OMIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHHi», «CTpoeHHe CceMsiH
OJIHOJIOJIbHBIX M JBYJOJIBHBIX pacTeHUu», «KW3HEHHBI LUK MOPCKOM KamycThl», «Ku3HEHHBIH
LUK MXa», « KU3HEHHBIN LUK NalOPOTHUKAY, « ) KU3HEHHBIN LUK COCHBI».

O6opynoBaH#e: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIETOK U CIIepMaTO30UI0B,
MoJienb «L{UKIT pa3BUTHUS JATYIIKIY.

JlabopaTtopHass pabora «lI3ydueHHe CTpPOEHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTuyeckass padora «BbisgBiIeHHE MNPU3HAKOB CXOJCTBA 3apOABIIIEH IMO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPTaHOB PAa3MHOXKEHHUSI BBICIIUX PACTEHUI».



Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

HcTopust CTAaHOBJICHUS U PAa3BUTHUS T€HETUKU Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Posip oTeuecTBeHHBIX y4€HbIX B pa3BuTuu resetuku. Padorsr H. K. Konsnosa, H. U.
Basunosa, A. H. Bbenosepckoro, I'. JI. Kapneuenko, }0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TE€HETHYECKUE TMOHATHS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICIbHBIC
TeHbl, aJbTEPHATUBHbIC TNPHU3HAKH, JOMHUHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTAa,
reTepO3UroTa, YWCTass JIMHUS, TUOpUABI, TeHoTHi, (eHoTurn. OCHOBHBIE METOIbI TCHETHUKH:
rHOPHUIOTIOTHUECKUH, TUTOIOTUIECKHUNA, MOJIEKYIISIPHO-T€HETHIECKUH.

JdeMoHcTpanuu

[Hoptperst: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
Benoszepckuii, I'. JI. Kaprieuenxko, 10. A. ®unmumnuenko, H. B. Tumodeer-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEITMBAHUSD.

JladopaTopHas pa6ora «/Ipo3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmuBanue. [lepBoiii 3akoH MeHenst — 3aKOH eIMHO00pa3usi THOPUIIOB
nepBoro mnokoseHus. IlpaBuio nomuHupoBaHus. Bropol 3akoH MeHzaens — 3aKOH paclIeTUICHUs
npu3HakoB. LluTonoruueckre 0CHOBbI MOHOTHOPUHOTO CKpeluBaHus. ['unore3a 4MCcTOTh raMerT.

AHanuzupyromee ckpemupanue. IIpoMexyrouHbiil xapakrep HacienoBaHus. PacierieHne
MPU3HAKOB TIPU HETIOJTHOM JIOMUHUPOBAHUM.

JurunbpuaHoe ckpemuBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOTO HACIIEOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.

CuemieHHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CrenieHHOE HacjeI0BaHHE
T€HOB, HapyIlIeHHE CIETUIEHUS MEX/1y reHaMu. XpOMOCOMHas TEOpUsl HACJIE€ICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHW3M OIpPENEICHUs MoJa. AYTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['OoMoramMeTHbli H rereporaMeTHbld ToJ. ['eHeTHyeckass CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanne Mpu3HaKoOB, CLETUIEHHBIX C ITOJIOM.

l'enotun kak wenoctHas cucrema. l[limedoTponus — MHOKECTBEHHOE JIEWCTBUE TEHA.
MHOKEeCTBEHHBIN ayuienn3M. BzauMoaeicTBue HeallJieabHbIX T€HOB. KOMIIEMEHTapHOCTh. DNUCTA3.
[Tonmumepus.

['eHeTndecknii KOHTPOJIb PAa3BUTHSl PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HOJIOrMYECKUX IPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMI. ['eHeTHueckue MeXaHU3MBI
CUMOMOreHe3a, MEXaHHU3Mbl B3aUMOJCUCTBUS «XO3MMH — MapasuT» U «XO3IUH — MHUKPOOHOMM.
I'eneTnyeckue acmeKkTbl KOHTPOJISI W W3MEHEHUsS HaclIeJCTBEHHOW HWHGOpMalud B IMOKOJCHUIX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

[Toptpetsr: I'. Mengaens, T. Mopran.

Tabmuubl n cxembl: «llepBbiii W BTOpO# 3akoHbI Menpaens», «TpeTuit 3akoH MeHuemns»,
«AHanu3upymwliee ckpeuuBanue», «Henonnoe pomuHHpoBaHue», «CUEIJIEHHOE HACIEI0BaHHE
MpHU3HAKOB Yy Jpo3o¢uis», «['eHeruka mona», «Kapumorun uenoBeka», «Kapuotunm apo3odumb»,
«Kapuotun ntuib», «MHOKECTBEHHBIN ajienn3M», «B3auMoaeiicTBrue reHoB.

O6opynoBaHue: MOAENb A AEMOHCTPALlUM 3aKOHOB €IWHOOOpa3usi THOPUIOB IEPBOTO
MOKOJIEHUSI M PAacLIEIJICHUs MPU3HAKOB, MOJEIb Ui JEMOHCTPAlMM 3aKOHAa HE3aBUCHUMOTIO
HacjeA0BaHUsl MPU3HAKOB, MOJENb AJI1 JEMOHCTpPAlMU CIEIUICHHOIO HAaclleOBaHUS IPHU3HAKOB,
CBETOBO MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.

IIpakTnueckass padora «l3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKpEIIMBAHHUS Y
IPpO30(UITBD».

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB AUTHOPUIAHOTO  CKpEIIMBAHHUS Y
IPpO30(UITBD».

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BzaumopneiictBue reHoTMma W cpenasl mpu  (GopmupoBaHuM QeHoTuna. M3MEHUMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE MPU3HAKUA. BUIbI N3MEHYMBOCTH: HEHACIEACTBEHHAS
Y HaCIeACTBEHHAs.



MoudukanoHHass W3MEHYMBOCTb. Pojib cpeasl B (OPMHPOBAHUMU MOAU(DUKAITMOHHON
n3MeHunBocT. Hopma peaknuu npuszHaka. BapuanuoHHbIl psn u BapuauuvoHHas kpusas (B.
Horanncen). CBoiicTBa MOIM(UKAITIOHHON U3MEHYMBOCTH.

T'enoTunnueckas u3MeHUYMBOCTH. (CBONMCTBA TI'€HOTUIIMYECKOM HM3MEHYMBOCTH. Buanl
TCHOTUITMYCCKON U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallMOHHAS.

KoMOuHaTiBHAas W3MEHUYUBOCTh. MeW03 W MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHBHOMN
M3MEHYUBOCTU. Poilb KOMOMHATHBHONM M3MEHYMBOCTH B CO3/IaHUM T'€HETHUYECKOTO Pa3HOOOpasus B
Ipezesax OJHOro BUAA.

MyrauuoHHass HM3MEHYMBOCTh. Buapl MyTalui: TEeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W HWHAYUUPOBAHHBICE MYyTalMHU. SOepHBIE M [UTOIUIA3MATHYECKUE MYTallHH.
Comaruueckue U MoJjoBbie MyTanuu. [IpuarHbl BOBHUKHOBEHUS MyTalliid. MyTareHsl U UX BJIUSIHUE
Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipoliecca. 3aKOH TOMOJIOTUYECKHX PsJIOB B
HacnencTBeHHoU n3menunBocty (H.M. BaBuiioB). BaesinepHast ©13MEHYMBOCTD M HACIIEICTBEHHOCTD.

Onucenemuka u >NUSEHOMUKA, PONb DNUSEHEMUYECKUX Qakmopos 6 HaciedosaHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmuubpt u  cxembl: «Buapl u3MeHUMBOCTHY, «MoauUKAIIMOHHAS U3MEHYHUBOCTHY,
«KomOMHaTHUBHAsT WM3MEHYUBOCTHY, «Meiio3y, «OmiogorBopeHue», «l'eHeTndeckue 3abosieBaHUs
4yernoBeKay, « Buasl Mmytamuiny.

O6opynoBaHue: KUBble W TepOapHbIe OHK3EMIUISIPbl KOMHATHBIX pPACTEHUHM, PUCYHKU
(dboTorpadun) >KUBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTtopnasn  pabora  «lcciemoBaHne = 3aKOHOMEpPHOCTEH  MOAM(PUKAIMOHHON
W3MEHUYHMBOCTH. [locTpoeHnEe BapUAIMOHHOTO psAJia U BAPUAIMOHHOW KPHUBO.

IpakTHyeckas padora «Mytaruu y 1po30¢Guis! (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA YeJi0BeKa

KapuoTtumn yenoeka. MexayHapoHas nporpaMmma HCCiIeI0BaHUs TeHOMa YesioBeKa. MeTo bl
U3Y4YEeHHUS  TEHETHUKHM  4YeJlOBeKa:  IeHEaJIOTMYECKHil,  OJIM3HENOBBINM,  IIUTOr€HETUYECKHUH,
MOMYJIALIMOHHO-CTaTUCTUYECKUN,  MOJIEKYJISIpHO-reHeTndecknid.  COBpeMEHHOEe  OIpesesieHue
TE€HOTHIA: MOJHOIT€HOMHOE CEKBEHHpPOBAHME, T€HOTUIIMPOBAaHKE, B TOM uucie ¢ nomompro ITIP-
aHanuza. HacneactBenHble 3a0osieBaHMsI denoBeKa. ['@HHbIE M XpOMOCOMHbIE OOJIE3HH YeIOBEKa.
bosie3Hn ¢ HaciaeACTBEHHON NPenpacloIOKEHHOCThIO. 3HAUEHUE MEIULUHCKONW TI'E€HETUKH B
MpEeIOTBPAIllEHUH U JICYCHUH TEHEeTHYeCKUX 3a00JieBaHUN ueloBeka. MeauKo-reHeTHYecKoe
KOHCYnbTHpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «TE€HETHMYECKOro rpys3a». JTUYECKHUE ACIIEKThI
UCCIIeIOBaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTOppl MOBBIIICHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K (DU3MYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKPYXKaoIlel cpenpl. ['eHeTndeckas mpeapacrnosoKeHHOCTh YelIOBeKa
K MaTOJIOTUSIM.

JdeMoHcTpanun

Tabmuper u cxembl: «Kapuotun dyenoBeka», «MeToabl H3Y4YEHUS TEHETHKU 4YEIIOBEKay,
«['enernueckue 3a00€BaHUS YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOM».

Tema 15. Cesiekniusi OpraHu3zMoB

JlomecTukanus M celeKuus. 3apoXkIECHUE CelNeKUuMu M JoMectukaunu. Yuenne H. W.
BasunoBa o LleHTpax MpouCXOXACHUS U MHOT00Opasusi KylIbTYpHBIX pacTeHHil. Ponb cenekiuu B
CO3[IJaHUU COPTOB PACTEHUH W NOpOJ KMBOTHBIX. CopT, mopoja, ITaMM. 3aKOH TOMOJIOTHYECKUX
PSAI0B B HaciencTBeHHOM m3MeHunBocTH H. . BaBumnoBa, ero 3HaueHue i CeJIeKIIMOHHON paOOTHI.

Mertoap!l ceneKIMOHHON paboThl. McKyccTBEHHBI OTOOp: MAacCOBBIM M WHAMBHUIYAJIbHBIMN.
Oranbel KOMOMHAIIMOHHOW cenekuuu. McmpiTanwe mnpousBoauTeneid mo mnortomMctBy. Otbop 1o
TeHOTHITY C MOMOIIbIO OIICHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTUIYy C MOMOIIBIO aHaIU3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ  CeNeKIMOHHOW paboTel. PaauanuoHHBIA U
XUMHYECKUN MyTareHe3 Kak UCTOYHHMK MYTallui y KyAbTypHBIX (opM opraHuzMoB. Vcmnonb3oBaHue



TeHOMHOTO PEIaKTUPOBaHUS M MeToJoB pekomMOuHaHTHBIX JIHK st mosmydenust wucxomHoro
Marepuania s CEeIeKIUH.

[lomyyenne  monumuionyoB.  BHyrpuBHmoBas  rubpuamsanus.  BianM3KopoacTBeHHOE
CKpelrBanue, wim HHOpuauHr. HepoacTBeHHOE CKpeluBaHue, win ayTopuauHr. ['erepo3uc u ero
npuunHbl. Mcnonp3oBaHue rerepo3uca B cenekuuu. OtnanéHHas ruOpuausanus. llpeononenue
OecIioiuss MEXKBHUJIOBBIX THOPUIOB. JIOCTMIKEHUS CENIEKIIMM PACTCHUH W >KUBOTHBIX. «3enéHast
DesoNIOYUAY.

CoxpaHeHHE M M3y4EHHE TE€HETUYECKHX PECYPCOB KYIbTYPHBIX PACTEHHMM M HMX JUKUX
poIuue Ui CO3JaHWsT HOBBIX COPTOB M THOPHUIIOB CEIIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpaeileHue eHemuyecKUMU pecypcamil CelbCKOXO3AUCMEEHHbIX U NPOMbICI0GbIX
HCUBOMHBIX 8 YEJIAX VIYUULEHUS. CYUeCMBYIOWUX U CO30AHUS HOBLIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucrne ¢ NPUMEHEHUeM COBPEMEHHbIX Memo008 HAVYHbIX UCCIeO008AHUL, Nepedosulx uoet U
NepCneKmuEHbIX MexXHOL02U.

JdeMoHcTpanuu

[Toptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, I1. I1. JIykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl 1 cxeMbl: «LleHTphl MPOUCXOXKJIEHUS U MHOTr000pasus KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKUX PSJI0OB B HACIEICTBEHHOW M3MEHUMBOCTH», «MeEToAbl CeIeKIuny,
«Otnanénnas rubpunuzanus», «MyrareHes».

JladbopaTopHas paGora «/3yueHune COpPTOB KyJIbTYPHBIX PAaCTEHHH W TIOPOJ JOMAITHHUX
AKUBOTHBIX».

JlabopaTopHas pa6ora «/3ydeHne METOIOB CENEKITUN PACTCHU.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

JIkekypeust «OCHOBHBIE METOJbI M JOCTIKEHHS CEJIeKIMU PAcTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUJIEMEHHYI0 (epMy, COpPTOMCIBITATENbHBIM Y4YacTOK, B TEIUIMYHOE
XO035IICTBO, B 1a00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTeTHYeCKAas OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OWOTEXHOJOTUH, — KIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHU3MBbl, UX XapaKTepUCTUKA. TpaguliuoHHass OMOTEXHOJIOTHS: XJieOoneyeHune, NoayyeHe
KHCIIOMOJIOYHBIX  MPOAYKTOB,  BUHOjAenAHe.  MukpoOuonmornyeckuii  cuHre3.  OOBEKTHI

MHUKpPOOHOJIOrHYecKUX TexHoJorui. [IpousBoacTBo Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

Co3pganve  TEXHOJOTMH W HMHCTPYMEHTOB  IICJICHANPABICHHOIO  HM3MEHEHUS U
KOHCTPYMPOBAHMS T€HOMOB C LI€JIbIO MOJIYYEHHsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEpKAIIUX HE
BCTpEUaloIuecs B IpUpoJie ONOCUHTETUYECKUE TYTH.

Kiierounas wmnxkeHepus. MeToabl KylnbTyphl KJIETOK W TKaHEH pacTeHUl U IKUBOTHBIX.
Kpuobanku. Comaruueckass rubpuausanus U coMatudeckuil smOpuorene3. lcmnonp3zoBanue
rarjiouJIOB B CEJIEKIMU pacTeHuul. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvsosanue
MOHOKIIOHANbHBIX U NOIUKIOHATbHBIX anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOJAOTBOPEHUE.
PexoHCTpyKIMs SHLEKIETOK W KIOHUPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTAIMU AJIEp KIIETOK.
Texunonoeuu  0300pogienus, KVIbIMUBUPOBAHUSL U MUKDPOKIOHAIbHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpOMOCOMHAsl W TeHHas HH)KeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha UM KOHCTPYUPOBAHHE
pexomOunantHeix JIHK. Cozoanue mpanceennvix opeanusmog. JIOCTHKEHUS U TEPCIEKTHBBI
XPOMOCOMHOM U T€HHOUN MH)KEHEPHUH. DKOJOTHUECKHUE U ATHUECKHE TTPOOIEMbl TeHHOI MHKEHEPHH.

Menununckue Ouotexnonoruu. [loctrenomuas mudposas MemuiuHa. [IIP-auarHoctuka.
MeTab0OMHBIN aHaTN3, TEHOIIEHTPUYECKHI aHallu3 MPOTeoMa YeJIoBeKa JJIsl OIIEHKU COCTOSIHHS €T0
310poBbs. M cronib30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OuoummkeHepus amis
pa3paboTku (pyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3/1aHUsl KOMIUIEKCHBIX TKaHEH
COUETAaHMEM TEXHOJOTH TpEXMEPHOTO OWONPUHTHHTAa W ckaddonauHra [Uisl pelieHus 3aaad
MEPCOHATU3UPOBAHHON MEIHUIUHBI.

Coznanue BEKTOPHBIX BaKIUH C IIeNbI0 OOecreyeHrs KOMOMHHPOBAHHOW 3alllUThI OT
Bo30yauteneit OPBU, ycTaHoBieHHEe MOJIEKYISPHBIX MeXaHM3MOB (QyHKIHoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BBI3BIBAIOIINX 0COO0 OMACHBIE 3a00JI€BAaHUS YEIOBEKA U KUBOTHBIX.



JdeMoHcTpanuu

Tabmuuet u cxemsl: «Vcnoap30BaHNEe MUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM ITPOU3BOJICTBEY,
«Kinerounast nHkeHepus», «I eHHast HUHKEHEPUIY.

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosyueHrne MOJIOUHOKHUCIIBIX IPOIYKTOBY.

IKCKypeust «bHOTEXHOJIOTHS — BaKHEHIas MPOU3BOAMTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OUOTEXHOJIOIMYECKOE IPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:kienue 1 pa3BuTHe IBOJIIOIUOHHBIX MPeICTABIeHUI B 0M0JIOTHU

OpomoumonHas teopus Y. [lapsuna. [Ipennocsiiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U
Hay4dHas nearenbHocTh Y. /lapBuHa.

JIBIOKYIIIME CHIIBI ABOJIONUH BUAOB 10 Y. JlapBuHY (BBICOKAsi HHTEHCUBHOCTD Pa3MHOKEHHS
OpraHu3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHHWE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernyeckoil teopun 3Bomonnu (CTD). HeliTpanbHas Teopust 3BOJIOLUU.
CoBpeMeHHast JBOJIONHMOHHAS OWOJOTHS. 3HA4YeHHE OHBOJIOIUOHHOW TEOpUH B (POPMUPOBAHUH
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[Toptpetrsr: Apucrorens, K. Jlunneir, K. b. Jlamapk, 9. K. Cent-Unep, XK. Kiosre, Y.
HapsuHn, C. C. Yetepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmuiper u cxembl: «Cucrema xuBoi npuponsl (mo K. Jlunuew)», «JlecTHuma XuBBIX
cymectB (o Jlamapky)», «Mexanu3m (GopMHUpPOBaHUS MPUCTOCOOTICHUN Y paCTEHUN W JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapumpyra nyremectBust Y. Jlapsuna», «Haxoaxu Y. JlapBunay,
«Dopmbl 0oprOBI 3a cymiecTBoBaHueY, «llopoapl ronydeit», «MHorooOpa3ue KylbTYpHBIX (HOpM
Kammyctbl», «llopoabl mOMalIHUX >KHUBOTHBIX», «Cxema oOpa3oBaHMs HOBbIX BHUIOB (rmo Y.
HapBuny)», «Cxema COOTHOIIEHHS JABIKYIIUX CHJ 3BONIONUN», «OCHOBHBIE TOJIOXKEHHS
CUHTETUYECKOM TE€OPUU HBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIMS U €€ pe3yJIbTaThl

[Monmynsinust kak »dJeMeHTapHas eAuHHuNa 3Bodonud. CoOBpeMEHHbIE METOJbl OIEHKU
TeHEeTUYECKOTO Pa3zHooOpaszust M CTPYKTYphl momyiasuuid. M3meHeHne reHooHa MOMYNALHUU Kak
AJIEMEHTAapHOE HBOJIIOLMOHHOE SIBJIEHHWE. 3aKOH TreHeTHueckoro paBHoBecusi Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (AKTOpPbl  (ABWKYLIME CHUJIBI) 3BOJIIOUMU. MYTAallMOHHBIM IpoLecC.
KomMOunartuBHas u3mMeHunBOCTh. [pelid reHoB — ciydailiHble HEHaIlpaBJICHHbIE MU3MEHEHMSI YacTOT
ajutenedt B momynmsanusax. Oddext ocHoBarens. Igpgexm oOymouiiounozo eoprviwka. CrudiceHue
2EHeMUYecKo20 pazHooopasus: npudunsbl u cireocmeus. Illposenenue sgpgexma Opeiigha ecenos 6
oonvuwux u  manvlx  nonyiayuax. Murpamun.  M3omsamus  momynsnuii:  reorpaduueckast
(mpocTpaHcTBeHHAs), OHoJIOrHUecKast (PEnpoayKTUBHAS).

EctectBennslit 0TO0p — HamnpaBisitomuid ¢pakTop 3Bosouuu. GopMbl €CTECTBEHHOTO 0TOOpa:
JBUKYIINHA, CTAOMIM3UPYIOMINMA, pa3peiBaoni (Au3pynTuBHBIH). [TonoBoit oT60p. Bo3HukHOBEHME
Y DBOJIIOLIUS COIIMATILHOTO MOBEACHUS KUBOTHBIX.

[IpucnocobaeHHOCT, OPraHU3MOB KaK pe3yabTaT MHUKPOIBOJIONUHU. Bo3HUKHOBEHUE
npucrocobaeHuit 'y opranu3smMoB. Apomopdo3sl U uanoanantauuu. I[Ipumepsl npucnocodneHuit y
OpraHu3MoB:  Mopdojoruyeckue,  (pusnonoruyeckue,  OMOXMMHUYECKHE,  IOBEJCHYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bupn, ero xputepuu u CTpykTypa. BumooOpaszoBaHue Kak pe3ylbTaT MHKPOAIBOJIOLHMH.
M3onsaumss — kimrodeBoil  Qakrtop BupooOpazoBanus. I[lyth u  cmocoObl  BUA00Opa3oBaHMS:
ajuionaTpuyeckoe  (reorpaduyueckoe),  CUMIATpPUYECKOe  (IKOJOrMYEcKoe),  «MTHOBEHHOE»
(monurionan3anus, rudpuau3anus). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.



Ponp  »BONIONMOHHON OWoNOTMM B pa3pabOTKe HAYYHBIX METOJOB  COXpaHEHUs
Oonopa3zHooOpaszus. MUKpPOAIBOJIONUS W KOJBOJNIONHS TIAPAa3HTOB M HUX XO034€B. MeEXaHHU3MBI
(hopMHUPOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpets: C. C. YerBepukos, 2. Maiip.

Tabmuuer 1 cxembl: «MyTalMOHHAsT M3MEHYMBOCTBY», «llomynsiuoHHas CTpyKTypa BHIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmKyline cuiibl 3BOJIOHUNY, « DKOJIOTHYECKast
M30JISALUS TIOMYJISIIANA CeBaHCKOU (openny, «I'eorpaduueckast H30ISIHST TUCTBEHHHUIIBI CHOMPCKOH 1
JIUCTBEHHUIIBl JaypcKoiD», «llomynsiiioHHbIE BOJHBI YMCIEHHOCTH XUIIHHMKOB U XepTB», «Cxema
NEUCTBUSL €CTECTBEHHOIo oTOopa», «®Dopmbl O0pbObI 3a cyliecTBoBaHUE», «VHIyCTpUaIbHBIN
MenaHusm»,  «KuBble  uckomaemble»,  «[lokpoBHUTENbCTBEHHass  OKpacka  JKMUBOTHBIX,
«[Ipenynpexnaromas okpacka )KUBOTHBIX», «Pu3unosiornyeckue ajanrauun», «lIpucnocoOneHHOCTb
OpraHU3MOB U €€ OTHOCUTENIbHOCTHY», «Kpurepuu Bunay», «Bunel-nBoiiHukn», «CTpykTypa BUJa B
npupojsie», «CrocoObl BuA00OpasoBaHus», «l'eorpadguueckoe BHI000pa3oBaHUE TPEX BUJIOB
JaHABIIIEH», «DKOJIOTHUYECKOe BUA0OOpa3oBaHHE BUAOB CHHMI, «[lomummonnsl pacTeHuil»,
«KanycTHo-peneuHslil ruOpuD.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydelia NTHUI[ U 3Bepel ¢
IpUMepaMy pPa3JIMYHbIX MPHUCIOCOOTIEHMM, Yydena MNTHUIl U 3BEpell pa3HbIX BHUAOB, repdbapuu
pacTeHui OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JladopaTopHas pa6ora «BrisiBIeHNE N3BMEHUYUBOCTH Y 0COOCH OTHOTO BUIAY.

JladopaTtopnas  pabGora «lIpucmocoOieHnsi OpraHU3MOB U WX  OTHOCUTEJIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/1onus U €€ pe3yJibTaThl

Metopl U3ydeHUs: MakposBoJitoluU. [lameoHToIOTHYECKHE METO/Abl M3Yy4EHHUs 3BOJIOLUU.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPTraHU3MOB.

buoreorpaduueckue metoasl n3ydeHus 3Boionuu. CpaBHeHue (iaopsl U GpayHbl MaTEPUKOB
1 ocTpoBOB. buoreorpaduueckne o6ractu 3eMin. BUIBI-O9HIEMUKH U PETUKTHI.

OMOpHUOJIOTHYECKHE U CPaBHUTEIbHO-MOP(OJOTHUECKHE METOJbl H3YyYEHUS SBOJIOLUU.
['eHeTnyeckne MexaHU3MBbl HBOJIOLIMNA OHTOTEHE3a M TMOSBJICHHUS SBOJIOLMOHHBIX HOBIIECTB.
['omonornuHeie M aHajIOTMYHBIE OpraHbl. PynuMeHTapHbIE OpraHbl M aTaBU3Mbl. MOJIEKYISPHO-
reHeTUYecKue, OMOXMMUYECKUE U MaTEeMaTHUECKUE METOJIbl M3YYeHUsS BOJIOLUUU. ['OMOJIOTHYHbIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTCeHETUYECKUX JePEBbEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBwIIa) ABOMIONUU. [Ipunyun cmenwvt @ynxyuti. HeobpaTuMocTh
3BOJIIOLMU. AanTUBHAS paguanusa. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoncTpauuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmumpl U cxeMbl: «DUIOTEHETUYECKUN PSIT JIOMIAN», «ApPXEONTEPHUKC», «3Bepo3yObie
smepb», «Creronedainsy, «Punnoputs», «CeMeHHbIE MAMOPOTHUKNY, «buoreorpaduueckre 30HbI
3emnuy, «[pelid koHTHHEHTOB», «Penuktbl», «HavanbHble cTaguu SMOPHUOHAIBHOTO Pa3BUTHUS
MMO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMYHBIE M AaHAJIOTMYHBIE OpraHbl», «PyauMeHThD,
«ATaBU3MBIY, «XpOMOCOMHBIE HAOOpHI 4YelOBEKa M IIMMIIaH3e», «[JIaBHbIE HampaBICHUS
3BOJIIOLIUNY, «OO01I1e 3aKOHOMEPHOCTH YBOJTIOLIUI.

OO6opynoBaHue: KOJUIEKLUH, TrepOapuu, MYJISKM HCKONAEeMBbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJOTWYHBIX, PYAMMEHTAPHBIX OPraHoOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BuTHE )KU3HU Ha 3emJie

HayuHble rumoTes3bl NPOUCXOXKIEHHS XU3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMHUSL.
JloHayuHble MpEACTABIEHUS O 3apOXKIACHUM JKU3HM (KpealuoHHM3M). ['umoreza mMOCTOSHHOTO
camo3apoKJIeHusl KU3HU U e€ onposepxkeHue onvltaMu ®. Penau, JI. Cnamnannanu, JI. ITactepa.
[IpoucxosxaeHne >Ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBIE 3Tallbl HEOPraHUYECKON 3BosronuM. IlnaHerapHas (reosiorMyeckasi) 3BOJIIOLMS.
XuMHuecKkas 3BOJIIOLNSL. AOMOTE€HHBIN CUHTE3 OPraHN4YeCKUX BElleCTB U3 Heopranuueckux. Onsit C.
Mumnepa u I'. FOpu. OGpa3oBanue monmMepoB u3 mMoHoMmepoB. KoamepBatHas rumote3a A. M.
Omnapuna, rumnore3a mepBuuHoro Oynbona JIkx. XomnaeliHa, renernueckas runoresa ['. Mémnepa.
Pubosumer (T. Yek) m rumoreza «vupa PHK» V. T'mnGepra. ®opmupoBanue meMmOpaH wu
BO3HUKHOBEHHE MTPOTOKJIETKH.

Uctopus 3emnum u Meronpl €€ wu3ydyeHus. lckomaemble OpraHM4ecKHe OCTaTKU.
I'eoxpoHonorus u e€ meroapl. OTHOCUTENIbHASA U a0COIIOTHASI T€OXPOHOJIOTHS. ['eoxpoHOIOrnUecKast
LIKaia: 0Hbl, 3pbl, IEPUObI, JTOXH.

HavanpHble sTansl opranumdeckoil sBosrouuu. [losiBaeHHEe M 3BOMIONMS NEPBBIX KIETOK.
OBomonmsi  Merabosm3Ma. Bo3HuKHOBeHHE TepBHIX dKocucTeM. COBpeMEHHbIE MHKpPOOHBIE
OMOTUIEHKHM KaK aHaJIOT MepBbIX Ha 3emite coodmecTB. CtpoMaTonuThl. [IpOKapHOTHI M1 9yKapHOTHI.

[IpoucxoxaeHnue sykapuoT (cuMOuOreHe3). OBOJIIOLMOHHOE IPOUCXOXKAECHUE BUPYCOB.
[IpoucxoxxaeHre  MHOTOKJIETOYHBIX  OpraHu3MOB.  BO3HMKHOBEHHE  OCHOBHBIX Py
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl FBOJIIOIIMH BBICIINX pacTeHUid. OCHOBHbBIE apoMOp(o3bl pacTeHuil. Boixos
pacteHuii Ha cymy. [losiBiieHHne CIOPOBBIX pacTEHUM U 3aBO€BaHHE UMHU cyllld. CEeMEHHbIE pacTEHHUSL.
[IpouncxoxaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE ATanbl 53BOJIOLUUU KUBOTHOTO MHpa. OCHOBHBIE apOMOpP(O3bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — TMOSBICHHE COBPEMEHHBIX THUMOB. [lepBrie XOpaoBbIE
KUBOTHBIE. JKU3Hh B BOJIe. DBOJIOIMS TMO3BOHOYHBIX. [Ipomcxoxkaenne ampuOuii W penTUIINH.
[Ipoucxoxaenne wmiekonuTaromux © ntur. [IpuHnun xmrodeBoro apomopdos3a. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTre ku3HM Ha 3eMiie MO 3paM U MEPHOJAM: apXeH, MPOTEPO30, MaIe030i, ME3030H,
KaiiHOo30H. OOmIasi xapakTepucTUKa KJIMMaTa M reoJIoTH4ecKux mpoieccoB. [losiBneHue u pacuser
XapaKTEepHBIX OPraHu3MOB. YTJeoOpa3oBaHHE: €ro YyCIOBUS M BIMSHHE Ha Ta30BBbIA COCTaB
aTMoc(ephl.

MaccoBble BBIMUpPAaHHS — OKOJIOTMYECKHME KPHU3UCHI Mpomoro. IlpuumHbl M crnenctBus
MacCOBBIX BbIMUpaHUK. COBPEMEHHBIM 3KOJOTHUYECKHH KPHU3HC, €ro ocoOeHHocTH. [IpoOmema
coxpaHeHHUs1 Onopa3zHoOOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa oOpraHudyeckoro mupa. [IpuHIMIBI KiaccupUKalMu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpersr: @. Penu, JI. Cnamnanuanu, JI. Tlactep, . 1. MeunukoB, A. . Onapun, JIx.
Xoapnewn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuupl u cxembl: «Cxema ombita @. Pemn», «Cxema ombita JI. IlacTepa mo u3ydeHuio
caMo3apoxkJieHus: ku3Hu», «Cxema ombita C. Mumnepa, I'. HOpw», «OTanel HeopraHUYECKOM
3BOIOLMM», «l'eoxpoHosnormyeckas mkaiza», «HauyanbHble 3Tanbl OPraHUYECKOW HBOJIIOLUNY,
«CxeMa 00pa3zoBaHUsl dYKapHOT IMyTEM cumOuorenesa», «Cucrema kUBOW mpuponsl», «CTpoeHue
BUpYyca»,  «ApoMmopdo3bsl  pacTeHwit», «Punnoduth», «OIHOKIETOYHBIE  BOJOPOCIH»,
«MHOrOKJI€TOUHbIE BOAOPOCIN», «Mxu», «l[lanopoTHukn», «l'onoceMeHHble pacTeHus», «OpraHsl
IBETKOBBIX pacTeHui», «CxemMa pa3BUTHS IKUBOTHOTO MHPa», «ApoMOpdO3bl KHUBOTHBIX,
«[Ipocreiimme», «Kumeunomnonoctusiey, «llmockue uyepBu», «UneHucroHoruey», «PuIOb,
«3emHOBOHBIE», «lIpecmbikatomuecs», «lItuue», «Mnexkonuraromue», «Pa3BuTHe >XKM3HU B
apXxenckou spey», «Pa3BUTHE XU3HM B IIPOTEPO3OMCKOM dpe», «Pa3BuUTHE KU3HU B IAJICO30MCKOMN
ape», «Pa3BUTHE KU3HH B ME3030MCKOM 3pe», «Pa3BuTue XKU3HM B KaWHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMa OPraHM4eCKOr0 MUPA».

Ob6opynoBaHue: repOapuu pacTeHUI Pa3IMYHbIX OT/AENOB, KOJJIEKIIUM HACEKOMBIX, BIIa)KHBIE
IIpenapaTsl KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIMM HIJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydesa NTULl U 3BEpel, KOJUIEKIUU OKAMEHEJIOCTEH, MOJE3HbIX MCKOMAEMbIX, MYJISDKH
OpPraHMYECKHUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa Jja0oparopHas padora «MogaenupoBanue onbiToB Mumepa—lOpu no
M3YyYEHHIO a0MOT€HHOTO0 CHHTE3a OPraHMYeCKHX COeMHEHH B IEpBUYHOM atMochepe.



JlabopaTtopHass pabGora «l3yueHne U ONMCAaHUE MCKOIMAEMBbIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTuyeckas padora «3yyenne 0coOeHHOCTEH CTPOCHHS PACTCHHI Pa3HBIX OTICIOBY.

IIpakTuyeckas padora «/3yyenne ocoOeHHOCTEH CTPOCHHS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxokaeHue 4eJI0BeKAa — AHTPONOreHe3

Pa3nensl u 3agaun aHTpONoJa0ruu. MeTo /1l aHTPOIIOJIOTUH.

CraHOBJIEHHE NPEICTABICHUH O MPOUCXOKIECHUU ueloBeKa. PenuruosHele BO33peHUS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CX0JCTBO 4€IOBEKa C )KMBOTHBIMU. CHCTEMaTHYECKOE 0JI0KEHNE yesloBeka. CBUIETENbCTBA
CXOJACTBA 4YeJOBEKa C JKUBOTHBIMU: CPaBHUTEIBbHO-MOP(QOJOTHYECKHE, 3MOPHUOIOTHYECKUE,
¢bu3nooro-o6noXxuMuIeckue, nopeaeHYeckne. OTINYHS YelIoBeKa OT KUBOTHBIX. [IpsMoxoxaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBuxymue cuibl (PakTopbl) aHTPONOTeHe3a: OMojiorndyeckue, counanbHble. COOTHOLIEHUE
OMOJIOTUUECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTaguu aHTpornoreHesa. PaHHue denoBekooOpazHble 00€3bsHbI (IIPOKOHCYINBI) U
paHHUE TOHTUABI — OOIIMEe NPEIKHU YeIOBEKOOOpa3HbIX 00€3bsiH U JIOJCH. ABCTPaJIONUTEKH —
JIBYHOTHE TpeAKd Jrojeh. YemoBeK yMeNbld, MEpPBbIE HM3TOTOBJIEHUS Opyaud Tpyna. YemoBek
MPSIMOXOIALIUI U NEPBBIN BBIXOJ JIto/IeH 3a npenensl Adpuku. Yenosek reiienboeprekuii — oommi
MPeIOK HEaHAePTAIbCKOr0 YeJoBeKa U YeJOBeKa pa3yMHOTro. UernoBeK HeaHJepTalbCKUN KakK BUI
JIOIEN XOJIOHOTO KiuMata. YemoBeK pa3yMHBI COBPEMEHHOTO THIMA, JIEHUCOBCKHUM YEIIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npeaesnaMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DOBOJIIOLMS COBPEMEHHOIO 4ejoBeKka. EcTecTBeHHBIH OTOOp B MOMYNSLIMSIX YeEIOBEKa.
MyranuonHslii mpouecc ¥ noiaumopdusM. IlomynsuroHHbIE BOJHBI, Apeild T€HOB, MHUTpaius U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [lonsitue o pace. bombmme packl: eBporeowaHas (€Bpa3uiickas),
aBCTpao-HerpouIHas (dKBaTOpHaIbHasH), MOHTOJIOHIHAS (a3HMaTCKO-aMepUKaHCcKas). Bpems u mytu
pacceneHusl 4denoBeKa IO IaHere. EQMHCTBO dyenoBedeckux pac. HaydHas HecOCTOSTENBHOCTB
pacuszma. I[IpucnocoONeHHOCTh YeJoBeKa K pa3HBIM YCIOBUSAM OKpYKaroIied cpenbl. BrusHwue
reorpaduyeckoi cpeapl u Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZUOJIOTHIO YETOBEKA.

MexaucrurinHapasie . MeToAbl B (Qu3nueckord  (OMOJIOTMYECKOW)  aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL AHTPOIOJIOTUS U MaJCOAHTPONOJIOTHS YEJOBEUECKUX MOMyIsuuid. buoconuaibHabie
HCCIIeIOBAHUS PUPOJIbI YesloBeka. VcciienoBanue KOIBOIIOIMKU OMOJIOTHYECKOTO U COIMAIbHOTO B
YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmust u  cxembl: «MeTtonpl — aHTpomojiorum», «['OJOBHOM  MO3r  4eJoBeKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeleT YeloBeKa M CKeJNeT IIUMIIaH3e», «PyauMeHTbl u
aTaBU3MbD», «/IBMXKyIIME CHJIBI  AHTPOIOIreHe3a», «JBOJIOLMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonurek», «YemoBek yMenblil», «UeloBek NpAMOXOIAIU», «/eHHCOBCKUU YeI0BEK»
«Heanpaepranbupl», «KpoManboHLb», «lIpenku yenoBekay, «ITamnbl 3BOJIOLUN YeIOBEKa», «Packl
YEJIOBEKa».

O6opynoBaHue: MyJIsSKHM OKAMEHEJOCTeH, MPeIMETOB MaTepHalbHON KyIbTYpbl MPEAKOB
4yenoBeka, penpoaykiuu (pororpaduu) KapTUH ¢ MUPOIOTHUECKUMH U OUONEHCKUMHU CIOXKETaMU
IIPOUCXOXKJCHUSI 4YeJoBeKa, (ororpaduu HaXOJOK MCKOMAeMbIX OCTAaTKOB YEJIOBEKa, CKeJeT
YeJI0BEKa, MOJEIb Yepelna 4YeJlOBEeKa M dYepena IIMMIIAH3€, MOJEIb KHUCTH 4YEJIOBEKa M KUCTH
LIMMIIaH3€, MOJEIIN TOpca MPEIKOB YEJIOBEKA.

JlaGopatopHas pabora «l3yyeHne ocoOeHHOCTEH CTPOEHHUS CKeJleTa YesIOBEeKa, CBA3aHHBIX
C IIPSAMOXO0XKIECHUEM.

IIpakTnueckas padora «/3ydyeHne 3KOJIOTMUECKUX aJallTAlluN YETOBEKay.

Tema 6. Jko10rusl — HAyKa 0 B3aMMOOTHOIICHUSAX OPraHM3MOB M HAJAOPTraHM3MEHHBIX
CHUCTEM C OKpY Kallei cpeaou



3aposkIeHue U pa3BUTHE 3KOJIOTUH B Tpyaax A. 'ymbonpara, K. @. Pynse, H. A. CeBeprioBa,
3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznens! u 3anaun sxosioruu. CBA3b SKOJIOTHU C IPYTUMHU
HayKaMH.

Metonpl skonoruu. lloneBple HaOMOAEHMS. ODKCHEPUMEHTHl B HKOJIOTHU: IPUPOJHBIE U
nabopatopHble. MoaenupoBaHHe B HKOJOTHH. MOHUTOPUHI OKpYXAroOmIeH Cpeabl: JIOKAIbHBIM,
pEruoHaANIbHBIN U TJI00ATBHBIN.

3HaueHuEe DSKOJOTMYECKUX 3HAHUU JJI1 4YeJOBEeKa. ODKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3eM deyoBeuecTBa C npuponod. DOpMHUPOBAHME OKOJOTUYECKOW KYJIBTYPHl U
9KOJIOTMYECKON TPAaMOTHOCTH HACEJIEHHUS.

JdeMoHcTpanuu

[optpets: A. I'ymbonsar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pazmensl skonmorum», «Metoasl 3kojoruuy, «Cxema MOHHTOPHHTA
OKpYKAIOLIEH CPesIbI».

JladopaTopHas padora «/3ydeHrne METOI0B IKOJIOTHIECKUX HCCIIETOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTaHUSA

Dkojnoruyeckue (HakTopbl U 3aKOHOMEPHOCTU MX JeicTBusA. Kiaccudukanus s3K0I0ruueckux
(dakTopoB: abuoTHyecKkue, OWOTHYECKHE, aHTpomoreHHble. OOIMe 3aKOHOMEPHOCTH JICUCTBUS
skosornueckux (pakropos. IlpaBuno munumyma (K. Hlnpenrens, FO. JIu6ux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaxtopel. CBeT kak 3kojormdeckuil dakrop. JlelicTBue pa3HBIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. OKOJOTHYECKHE TpYNIbl PACTEeHHM M JKUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUTHajbHas poJib cBeTa. DOTONEPUOIN3M.

Temneparypa kak oskojorumdeckuili ¢akrop. JlelicTBue Ttemmeparypbl Ha OpraHHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak skonornueckuit (akrtop. IlpucrnocoOneHus pacTeHHN K TMOIACPIKAHUIO
BoAHOro OanaHca. Knaccugukamus pacteHuil o oTHOIIEHUIO K BoJe. [Iprcrnocobaenns ;KUBOTHBIX K
MU3MEHEHHIO BOJHOTO PEKHAMA.

Cpensl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYyLIHAs, IOYBEHHas, IJIyOMHHas
MOJNIOYBEHHAsA, BHYTpUOpraHu3sMeHHas. @Ou3MKO-XMMHUYECKHEe OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnoco0aeHns opraHu3MoB K KU3HHU B pa3HbIX Cpeaax.

buonorunueckue putmbl. BHeniHue u BHyTpeHHUE pUTMbBI. CyTOYHBIE M TOAWYHBIE PUTMBI.
ITprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHH XKU3HH.

XKuznennsie Qopmbl opranun3MoB. [lonstue o xuzHeHHOW ¢opme. XKuzHeHHble (opMbl
pacTeHM: JepeBbsi, KyCTapHUKH, KYCTapHUYKH, MHOTIOJETHHE TpaBbl, OJHOJICTHUE TPAaBBI.
XKuzHeHHble GOPMBI )KUBOTHBIX: T'MIPOOUOHTHI, F€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOEHUS U
o0pasa >KHU3HHU.

buotnueckue gaxkropsl. Buabl 6M0THYECKHX B3aUMOAEHCTBUI: KOHKYPEHIMS, XUIIIHUYECTBO,
cumOuo3 u ero Qopmsl. Ilapazutusm, koomnepauusi, MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopaeicTBusi (Tommueckue, dopuueckue, GadpUuecKue).
3HayeHue OMOTHMYECKUX B3aUMOJEHWCTBUM [UI CYLIECTBOBAaHUS OpPraHU3MOB B Cpele OOMTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIIFOUEHUS.

JdeMoHcTpanun

Tabmuupel 1 cxembl: «JKkonorndyeckue (Gakropb», «CBETOBOHM CHEKTp», «IKOJOTHYECKHE
IPYNIbl KMBOTHBIX 1O OTHOIIEHHIO K CBETY», «Te€IIOKpOBHBIE >KMBOTHBIE», «XOJOIHOKPOBHBIE
KHUBOTHBIEY», «DU3HOJIOTHYECKHE aJanTallud >KUBOTHBIX», «Cpelnpl OOUTaHHS OPraHU3MOBY,
«buonornyeckue purMmbl», «Ku3HeHHbIe (OpMBI pacTeHuit», «OKuzHeHHbIE (OPMBI KUBOTHBIXY,
«JKOCHCTEMA HIMPOKOJIUCTBEHHOIO JIeca», «IJKOCHCTEMA XBOMHOro Jeca», «llemu mnuraHusy,
«XumHngectBoy», «Ilapazutuzm», «Konkypenuusny», «Cumonos», «KommeHcammzm».

Ob6opynoBanue: repOapuul paCTeHUH W IKUBOTHBIX, TPHUCIOCOONEHHBIX K BIMSHUIO
Pa3IUYHBIX HKOJIOTHYECKUX (DaKTOPOB, repOapuyl CBETOIIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHui, cBETOMIOOMBBIE, TEHEIIOOMBbBIE U TEHEBBIHOCIMBbIE KOMHATHbIE pacTeHUs, repdbapuu u
KOJUIEKIIUH TETJIOII00MBBIX, 3MMOCTOMKIX, MOPO30YCTOHYMBBIX PACTEHUH, dydyena NTHUI] U 3Bepeil,



repbapuM pacTeHH, OTHOCAIIUXCA K TUrpoduTaM, Kcepoduram, Mme30putaM, KOMHATHBIE PACTCHHS
JAHHBIX TPYMIN, KOJUICKIIUU >KUBOTHBIX, OOWTAIONIUX B PAa3HBIX CcpeAax, repdapuul W KOJUICKIIUU
pacTeHMii W KUBOTHBIX, OOJIAJAIOIIUX YepTaMU IMPUCIOCOOIECHHOCTH K CE30HHBIM H3MEHEHUSM
YCIIOBUH KU3HU, TepOapuu M KOJUICKIIMM PACTEHHH M >KHUBOTHBIX Pa3IUYHBIX JXKU3HEHHBIX (opm,
KOJUICKIIMH KUBOTHBIX, YYaCTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMO/ICHCTBUSX.

JlaGopaTopHasi pa6ora «BrIsBIeHHE MPUCTIOCOOICHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopuasi paGora «BbIsSBICHHE MPHUCIOCOOICHUA OPraHWM3MOB K  BIUSHUIO
TeMIIePaTypPhD».

JlabopaTopHasi padoTra «AHATOMUYECKHE OCOOCHHOCTH pACTCHHH €3 pa3HbIX MeECT
OOUTaHUSD).

Tema 8. DxoJi0rust BUI0OB M NOIMYIALMIA

DKOJIOTUYECKHE XAPAKTCPUCTHKU TOMysuu. llomynsamnus kKak OWONOrHMYeckas cucTema.
Ponp HeomHOpomHOCTH Cpenbl, (PHU3MYECKHX OapbepoB MW OCOOCHHOCTEH OWOJIOTHMH BHJIOB B
(hopMUPOBAHUHN TIPOCTPAHCTBEHHOW CTPYKTYpbl momyisinuii. OCHOBHBIE TIOKa3aTeld TMOMYJISAINH:
YUCJICHHOCTbh, TUIOTHOCTh, BO3pACTHASI M T0JIOBas CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITHSI.

DKkoJyiorueckasi CTpykTypa mnonyiasiuuu. OlEeHKa YUCICHHOCTH Tomyisiuu. JluHamuka
MOMYJSAIMA U €€ perysiusa. buoTudeckuil MOTEHIMAN MOMyasuuu. MoJeIupoBaHUe JTUHAMHKU
nonyisiiuu.  KpuBble pocta 4YHCIEHHOCTH momyisiiuu. KpuBble BbDKMBaHMs. Perymsmms
YUCJIICHHOCTH TIOMYJISALMK: POJIb  (PaKTOPOB, 3aBUCAIIMX W HE 3aBUCANIUX OT IUIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[Tonsatue 00 »dkojormyeckod HuUmme BuAa. MectooOutanne. MHOTOMEpHass MoOJIEIb
skonornyeckod HumM Jx.M. XatumHcoHa. Pa3smepbl skonormueckod HUIM. lloTeHuumanbHas u
peann30BaHHAS HUIIIH.

Bux kak cucrema momymsnmidi. Apeanbl BUIOB. Buasl M WX JKU3HEHHBIE CTpPATETHH.
DKOJIOTMYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJICHNS U MUTPAlUii )KUBOTHBIX. bHOIOrMuyeckue NHBa3uu 4yXepOoIHbBIX
BHJIOB.

JdemoHcTpauuu

[Toptpert: Jx. M. XaTyuHCOH.

Tabmuipl U cxembl: «IKOJIOTHYECKHE XapaKTepPUCTHKH momyisiun», «lIpoctpaHcrBeHHast
CTpyKTypa mnonymauun», «Bo3pacTHele nupamuabl nomymsiquu», «CKOpPOCTh — 3acelIeHMs
MMOBEPXHOCTH 3€MJIM pA3JIMYHBIMU OpraHusMamMm», «Mopenp »skojornyeckod Humu Jx. U.
XaTyuHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[Ipucrnoco6iieHnsi ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rHsA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBs3M MEXIy OpraHu3MaMH B
OHOLIEHO3E.

Dkocucrema Kak oTkpbiTast cucreMa (A. JIx. Tencnu). @yHKIIMOHATBHBIE OJOKH OPraHU3MOB
B 9KOCHCTEMeE: MPOAYIIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue yposau. Tpoduyeckue nenu u
cetn. AOuoTndeckue OMOKM sKkocucTeM. [louBbl U Wbl B 3KocHcTeMax. KpyroBopoT BeliecTB U
IIOTOK PHEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeau AKOCUCTeMbl. bromacca ¥ mpoayKuus. DKOJIOTHYECKHE MUPAMUIBI
qrceln, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHU. [lepBHuUHBIE M BTOPUYHBIE CYKIIECCHU U HX
MPUYMHBL.  AHTPONOTEHHbIE  BO3JEUCTBHUA Ha  cykieccuu. KinmmakcHoe — cooOIiecTBo.
buopaznoobpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKocucmemvl 03€p U peKk. IKOCUCEeMbl MOpel U OKeaHo8.
DKrocucmemvl mynop, 1ecos, cmenetl, nyCcmouiHb.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  Arposkocuctema. ArpoueHo3. Pazmuuusa  mexnay
AQHTPOINOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMHU.



VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojackas ¢uopa u dayHa.
CunHaHTpoOmnuM3anus ropoJiIckoi hayHsl. bruosoruueckoe n X03iHCTBEHHOE 3HAYCHNUE arpO’IKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBUI OPraHM3MOB B 3KOCHUCTEMaX.
Ponv rackaonozo s¢hghexma u 6u008-30ugpukamopos (Knouesvix 6udo8) 6 OYHKYUOHUPOBAHUU
skocucmem. IlepeHOC HPHEPTMU W BEUIECTB MEXKIY CMEXHBIMH SKOCHCTEMaMHU. YCTOHYHMBOCTH
OpPraHU3MOB, MMOMYJISIIIAA U SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOMIOTEHHBIX BO3ACHCTBH.

Mexanuzmbl  6030elicmeusi  3a2psA3HEHUU  pPA3HLIX  MUNO8  HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOB8bl  IKOJIO2UHECKO20
HOPpMUPOBAHUSL  AHMPONO2EHHO20 6030elicmaus. MeTolIoIoTUs MOHHUTOPUHTA E€CTECTBEHHBIX H
AQHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpauuu

[Toptper: A. [Ix. Tencim.

Tabmuuer u cxemsl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMA MIUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBI OPraHU3MOB B JKOCHCTEME»,
«KpyroBopor BemectB B 3KocucteMe», «llemm mnwuTaHus (macTOWIHAS, JIETPUTHAsN)»,
«DKOJIOTHYECKasl THpaMHIa YhCeI», «IKOJOTHUECKash NHpamMuaa OMoMacchl», «IKOJIOTHYECKas
nupamuia sHeprun», «OOpasoBanue Oosnota», «llepBuuHast cykueccus», «BoccraHoBienue neca
mocyie Mmoskapay», «IDKOCUCTeMa 03epay, «ArporueHo3», «KpyroBopoT BemIeCTB W MOTOK SHEPTHH B
arporieHo3e», «[Ipumepsl ypOoIKocucTeMY.

OGopynoBanue: Tepbapuy pacTEeHWH, KOJUICKIIMM HACEKOMBIX, dydeja ITHI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IIpakTuueckas padora «l3ydenne u onucanne ypo0IKOCHCTEMBD».

JladbopaTopHas pabora «/3ydenne pazHOOOpa3wsi MEJIKHX MOYBEHHBIX UYJICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKeKypeusi «IKCKYpCUsi B THNHYHBIA OuoreorneHo3 (B ayOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHsi « IKCKYPCUS B arpOIKOCUCTEMY (HA TOJI€ WM B TETUTMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmennanerapHas 006071049ka 3eMITH, T/I€ CYIIECTBYET WM CYIIECTBOBAIA KU3Hb.
PazButne npencraBnenuii o 6uocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepranckoro o 6mocdepe.
O6uactu 6uocdeps! u e€ coctan. XKupoe BemiecTBo Ouochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHUsl Ouocdeppl. OcobeHHocTH Onocdepsl Kak TII00aTbHOM
sKocucTeMbl. J[MHaMu4eckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl BemiecTs U OMOr€OXUMUYECKHE
IUKIIBI (yriiepoaa, a3oTa). PUTMUUHOCTE siBIIeHU# B Onocdepe.

3oHanbHOCTh Ouocdepsnl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOWHBIE
Jieca, CMeEIIaHHble M IIUPOKOJUCTBEHHBIEC JIeca, CTEMH, CaBaHHBI, IYCTHIHU, TPOMUYECKHE Jieca,
BBICOKOTOpBA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U QyHKIHUS )KUBBIX CUCTEM, OIEHKA UX PECYpPCHOr0 MOTEHLHMana u OuochepHbIx
(b yHKIHIA.

JdeMoHcTpanun

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

Tabmumer 1 cxembl: «['eocdepsr 3emnn», «KpyroBopor azoTa B mpupojne», «KpyroBopoT
yriaepoaa B mpupojae», «KpyroBopor kuciopona B mpupoje», «KpyroBopoT BoIbI B MPHPOIE»,
«OcHoBHBIE OnoMmbl cymmy, «Knumarudeckue mosca 3emnn», «Tyrmpay, «Taiiray, «CMemaHHBIHA
necy, «lllupoxonucTBeHHsli necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudyeckuii nec.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKOJOTUYECKHe KPU3UCH U UX MpUYNHBL. Bo3neiicTBue uenoBeka Ha 6uocdepy. 3arpssHeHue
BO3IYIIHON cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHEe BOJHOU cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymienue nouBbsl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.



AHTpOTIOTEHHOE BO3/ICHCTBUE HA PACTUTENBHBINA U )KMBOTHBIM Mup. OXpaHa paCTUTEIBHOTO U
KHUBOTHOTO Mupa. OCHOBHBIE NMPUHLIUIBI OXpaHbl Npupoasl. KpacHsie kauru. Ocobo oxpaHseMble
npupoansie Teppuropun (OOIIT). borannueckue cajpl ¥ 300JI0TMYECKUE TTAPKHU.

OCHOBHBIE TPUHIUIMBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA M MPHPOJBI. ParmoHanbHOe
NPUPOJIOTIONIF30BAHUE M COXpaHEeHHEe  OHOJormyeckoro  pasHooOpazus  3emin.  OOmue
3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTMYECKHX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa H
€ro BepOSTHBIC TOCIIEICTBHSL.

Pa3zBuTne MeTO/10B MOHUTOPUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHubie
uccneoosanusi nepexooa K pecypcocoepecarowjeil. U  KOHKYPEHMOCHOCOOHOU  dHepzemuxe.
Buonoeuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvuvie unpopmayuontsvie cucmembl,
obecneyusarowue 00OCMyn K UHGOpMaAyuU no COCMOAHUIO OMOETbHbIX 8U008 U IKocucmem. OCHOBbL
IKOpeadUIUMayuy IKoCUCmem u cnocovos 6opbowl ¢ buonospesxicoeHusMuU. Pekoncmpykyus MopcKux
U HA3EeMHbBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabnuibl U cxeMbl: «3arpsisHeHUE aTMOC(hephl», «3arps3HeHne THAPOChEPh», «3arpsi3HEHNE
nouBel», «llapaukoBeiit 3hdexT», «Ocobo oxpaHseMble TPUPOIHBIE TeppUTOpUn», «Moaenu
YIIPaBIIEMOTO MHPay.

ObGopynoBanue: ¢doTtorpaduu OXpaHsSEMBIX pacTeHUW U KUBOTHBIX KpacHol kHHTH
Poccniickoit ®denepanuu, KpacHoi KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJOI'MA
HA YPOBHE CPEJHET'O OBLIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATDI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHUS OO0y4aromUMHUCA
MpOTrpaMM CPEIHETo 00IIero 00pa3oBaHus: JMIHOCTHBIC, METAPEIMETHBIE M TIPEIMETHBIE.

B cTpykType JIHMUYHOCTHBIX pe3yJabTAaTOB OCBOCHHSI MPOTPAMMBI IO OWOJOTHU BBIJIEICHBI
CJIEIYIONINE COCTABIISAIONINE: OCO3HAHNE 00yUJaIOMUMUCSI POCCUUCKON IpaskIaHCKOW MIACHTHYHOCTH
— FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEILHOCTH M CaMOOIPENEICHUIO, Haludyue Momusayuu K
00y4YeHHNIO OUOJIOTHH, YeleHanpasienHoe pazeumiue BHYTPECHHUX yOeXKICHUN JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPATUIIUN Pa3BUTHS OMOJOTUYECKOTO 3HAHUS, 20MOBHOCHb
U cnocoboHocms 00YJaIONIUXCSl PYKOBOJACTBOBATHCS B CBOEH JEATEIHLHOCTH IIEHHOCTHO-CMBICJIOBBIMH
YCTaHOBKAMH, NPHUCYIIUMH CHCTEME OWOJOTHYECKOTO O0Opa3oBaHUs, Haiuuue NpPa8OCO3HAHUSI
9KOJIOTUYECKOU KYJIBTYPBI, CHOCOOHOCMU CMAsumMb 1IETTU U CTPOUTH )KU3HECHHBIC TUTAHbI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUS IMPOTPAMMBI MO OHMOJIOTMHM JTOCTHUTAIOTCS B CIUHCTBE
y4eOHOW ¥ BOCIIUTATEIBHOW JCATEIBPHOCTH B COOTBETCTBUU C TPAJAWIMOHHBIMH POCCHHCKAMU
COIUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, IPUHSITHIMU B
oOliecTBe MpaBWIaMd ¥ HOPMAaMHM TIOBEIEHUS M CIOCOOCTBYIOT TIpolleccaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUSA U CaMOPa3BUTHSA, PA3BUTHS BHYTPEHHEW MO3ULMHM JIMYHOCTHU, NATPUOTU3MA U
YBaXEHUSI K 3aKOHY U MpPaBOIOPSAKY, YEIOBEKY TpyJda U CTaplieMy IOKOJICHHIO, B3aMMHOTO
YBKEHHUS, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HACJIEAUI0O U TPAAULIMAM MHOTOHAIIMOHATIBEHOTO
Hapoga Poccuiickont denepaunu, IpUpOIe U OKPYKAIOLLIEH Cpene.

JIM4HOCTHBIE PE3YNbTaThl OCBOCHHUS Y4eOHOTO mpeamera «bHONOTHUs» JODKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCsi PYKOBOJACTBOBATHCS CPOPMHUPOBAHHONW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIlMi, MO3UTHUBHBIX BHYTPEHHUX YOCKICHHI,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pacIIUpEeHHE KUIHEHHOTO
ONBITa U OMbITA ACSITEIBHOCTH B IMPOLIECCE pealn3aliid OCHOBHBIX HAIPABJICHUM BOCIUTATEIHLHOMN
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHHUS:

cOPMHUPOBAHHOCTh ~ TPAXKAAHCKOHW  TO3UIMH  OOydJaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO WJI€HA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TpaB © OOf3aHHOCTEH, YyBaKE€HHE 3aKOHA W
MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOUW TBOPYECKOW AEATEIHHOCTH TPU CO3JIAHUU YYEOHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 33144, BEITIOJTHEHHH OMOJIOTHISCKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH OTIPECIIATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBIICHUSM COBPEMEHHOM
KM3HU U OOBACHATH €6

YMEHHE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH € pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
MMO3HABATENBHBIX M MCCIIEOBATEIBCKUX 3a]1a4, YBAXXUTEILHOTO OTHOIICHUS! K MHEHHUIO OIIIOHEHTOB
P 00CYKJICHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOU JIEATEITHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUUCKOHN TPaXTaHCKOW HMICHTHYHOCTH, TMATPUOTHU3MA, YBAXKCHHS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepea PonHOM, ropocTy 3a ¢BOM Kpail, cBoto Poauny,
CBOU SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAITMOHAIBHOT'O Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJICIUIO U MaMSTHUKAM TPUPOBI, JTOCTIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJ] POCCHUMCKUX YUEHBIX B CTAHOBJIEHHE W PA3BUTHE OMOJIOTHH,
MMOHUMAaHMUSI 3HAYCHUSI OMOJIOTHH B MMO3HAHUH 3aKOHOB MIPUPO/IBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
o0l11ecTBa;

uaenHas yoekI€HHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3ammuTe OTeyecTBa, OTBETCTBEHHOCTh 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TOBEICHHUSI;

CIOCOOHOCTH OIEHHWBATh CHUTYAlMI0 W NMPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYICHh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILEHHE K CBOMM POJUTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJIEHHE IIPOSBIISATH
KauecTBa TBOPUYECKON JJMYHOCTH;

5) ¢pusznyeckoro BocnuTanusi, OpMHUPOBAHUSA KYJIbTYPbI 3I0POBbS U IMOLUMOHAJIHLHOTO
0J1aronmoJryymsi:

MOHUMAaHHEe M peau3alus 3J0pOBOro M 0e3omacHOro obpasa >KU3HH (3J0pPOBOE IMUTAHUE,
coONrofieHre TUTHEHUYECKUX MpaBUiI U HOPM, COaJaHCHUPOBAHHBIA PEXUM 3aHATHH U OTAbIXA,
perynspHas pusudeckass akTUBHOCTb), O€PEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOcTBEeHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHe [IEHHOCTHU MPaBWI WHANBUAYAIEHOTO U KOJJIEKTUBHOTO O€30MacHOTO MOBEACHUS
B CUTYallUsIX, YIPOKAIOIIMUX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHHE TMIOCIEJACTBUI U HENPUATUS BPEAHBIX TNPUBBIYEK (YMOTPEOIEHUS aAIKOTOJIS,
HAapKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHOW HAMpPAaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH M CAMOCTOSTEIHHO BBITMOIHITH TaKyIO AEITeIbHOCTD;

WHTEpPEC K pa3iuuHbM cdepaM NpodecCHOHATBHON NESTEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0OOpa30BaHHI0O M CaMOOOpPa30BAaHUIO HA TMPOTSKEHWU BCEH
KU3HU;



7) 3K0JI0OrN4eCKOro BOCIIMTAHMA:

HKOJIOTUYECKU LIeIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHMKY XH3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS 93KOJOTMYECKOW KyIbTYphl: NPHOOpPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB Y OLIEHKH UX BO3MOXHBIX MOCJIEACTBUMN AJIs OKPY’KAIOLEN CPebl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh UCTIOJIB30BaTh NPUOOpETaeMble PU U3yYCHUN OMOJIOTHU 3HAHUS U YMEHUS TPU
pemeHny TpoOieM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIOIOJIE30BaHIEM (COOIIOICHHE IMPaBHII
IIOBE/ICHUS B IPUPOJIE, HAIIPABJICHHBIX HA COXPAHEHHWE PaBHOBECHS B KOCHCTEMaX, OXpaHy BUJIOB,
aKocUcTeM, Onocdepsi);

AKTUBHOE HEIMPUATHE ACHCTBUI, TPUHOCAIIUX BPEIl OKPYXKAIOIIEH MPUPOIHOM CpENE, YMEHUE
IIPOrHO3UPOBATh HEOJIArONPUSITHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX JEHCTBUN U
[Ipel0TBpaIlaTh UX;

HaJIM4Yue pPa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOIMYECKOM KYIbTYpbI, OIbITa
NESITeIbHOCTH ~ SKOJIOTUYECKON  HAmpaBJIEHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaTbCSI HUMHU B
[I03HABATEIbHON, KOMMYHMKAaTHBHOM M COLMAJIbHON MpaKTUKE, TOTOBHOCTM K YYacTHIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpMHUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaykKM M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JUalore KyJabTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOW KYJIBTYpbl KaK CPEICTBA B3aMMOJICHCTBUS
MEXy JIIOJIbMH M TIO3HAHUS MUPAa;

MOHUMaHHe CHeU(pUKH OHOJOTMM KaK HayKH, OCO3HaHHUS €€ posii B (POPMHUPOBAHUU
palMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JAaHUU IIEJIOCTHOTO MpPEJCTaBICHUs 00 OKpYKarolleMm
MHpE KaK O €IMHCTBE MPHUPO/IbI, YEIOBEKa U 00IECTBA, B TO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEHN U
peleHny mpodsieM COXpaHEeHUsl MPUPOJTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTHMHM Ui COBPEMEHHOM LMBUIM3ALMHU: OOecreyeHus
HOBOTO YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OHOTEXHOJOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOJIeMbl Pa3BUTHS 4YEJIOBEUYECTBA, MOWCKA IMyTEH BBIXOJA M3 IVIOOATBHBIX
9KOJIOTMYECKUX MpobieM u obecredyeHus IMepexoia K YCTOWYMBOMY Pa3BUTHIO, PallOHATIbLHOMY
WCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHHH OWOJIOTMYECKUX 3HAHWI B IIENIAX MOBBIIICHUS O0OIIei
KYJIbTYPbl, €CTECTBEHHO-HAayYHOH TI'pPaMOTHOCTH, KaK COCTaBHOW 4YacTu (PYHKIHMOHAIBHOMI
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

[IOHMMaHHE CYIIHOCTH METOJIOB TIO3HAHUs, HCIIOJIBb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJIb30BaTh TOJy4aeMble 3HAaHUA JUIsl aHalu3a U OOBSCHEHUS SBICHUIMA
OKPY)KAIOIIEr0 MHUpa W MPOUCXOAAIMX B HEM HW3MEHEHUH, YMEHHE JelaTh OOOCHOBaHHBIC
3aKJIFOUEHUS] Ha OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IEJIbI0 TOMYyYEHHS JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HUCIIOJIB30BAaTh OUOIOTUYECKUE 3HAHMS [JIs pelIeHUs MpoodiIemM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE IIEHHOCTH HAY4YHOM JEATEeNbHOCTH, FOTOBHOCTb OCYILIECTBIIATh MHPOEKTHYI U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUI0 U €aMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJNIYYEHUIO HOBBIX 3HAHWA 1O OHOJOTUM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEeOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yibTaThl OCBOEHHS YyueOHOro mpeamera «buosorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOy4aromMXcsd  MEKIUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHayYHbIe MOHATHS, OTPAXKAOLIUe IeJOCTHOCTh HAyYHOM KapTUHBI MUpA U
cneun(uKy METOJOB TO3HAHMs, HUCIOJb3YeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIHs,



SBJICHHE, TIPOIIECC, CUCTEMa, HAY4HbIM (DaKT, IPUHIINIL, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpPUS,
uCcClieIoBaHNe, HaOJIIoeHHe, W3MEpEeHue, SKCIEPUMEHT W JIpYTHe); YHHBEpcalbHble ydeOHBIC
nevicTBus (TO3HABaTeNbHbIEC, KOMMYHUKAaTHBHBIC, PETYIIITUBHBIC), 0OecneunBaionme GopMupoBaHme
(GYHKIMOHATBHOH TPAaMOTHOCTH M COIMAJIBHOM KOMIIETCHIMM OOYyYaloUIUXcs; CHOCOOHOCTD
oOyJaromuxcss MCIOJIb30BaTh OCBOCHHBIE MEXAMCIHUILUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHHUS M
YHUBEpCAJIbHBIC YUeOHbIC ICHCTBUS B IO3HABATEIbHON U COIMAIEHON MPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMU Ha YpPOBHE cCpemHero ooOmero oOpa3oBaHus Y
oOyuaromerocsi OyayT cgopMHpOBaHBI TIO3HABATENbHBIC YHUBEPCAIbHBIC Yy4YeOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHHBEpCAJIbHBIC Y4eOHBIC NEHCTBHS, PETYIATHBHBIC YHHBEpCAJIbHbIC ydeOHBIC
NeUCTBUSI, COBMECTHAS 1€ATEIbHOCTD.

MertanpeaqMeTHble pe3ylbTaThl OCBOCHHS NPOTPAMMBI CpeaHero oOmero o0pa3oBaHHA
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 0a3oBbIe JJOrHuecKue AeficTBHUs:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyaJU3UpOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCII0JIb30BaTh MPU OCBOCHUM 3HAHUN NMPHUEMBI JIOTUYECKOTO MBIIIJICHUS (aHalnu3a, CUHTE3a,
CpaBHEHHUsI, KJIacCUPUKAIUU, 00001EeHNs ), PACKPBIBATh CMBICII OMOJIOTUYECKUX TOHATHUH (BBIIEISATH
UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTMMHU MOHATHSIMHU);

OTIPENeNATh LEeNH JeATENbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUM HUX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA s OObsICHEHHs] (DaKTOB M SIBIIEHUH >KHUBOU
TIPUPO/IBL;

CTPOUTH JIOTHYECKHUE PACCYXACHUs (MHAYKTHUBHBIC, I€IyKTUBHbBIC, [0 aHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PAcCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHpPOBATH BBIBOABI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJIENBbHBIE CPEICTBA Ul IPEACTABJIECHUS CYIIECTBEHHBIX CBS3eH H
OTHOLIEHUH B M3y4aeMbIX OMOJOIMUECKHMX OOBEKTaX, a TakKkXKe MPOTUBOPEYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHbIX HHPOPMALMOHHBIX UCTOUYHHKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMbl C YUETOM aHAJIM3a UMEIOIUXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLCHMBATH COOTBETCTBUE pE3YJIBTATOB LEJAM,
OLIEHUBATh PUCKHU MOCIEICTBUHN NESTEIbHOCTH;

KOODAMHUPOBaTb U BBINOJHATH pabOTy B YCIOBUSAX PpEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MIPU PEILIEHUH )KM3HEHHBIX IIPOo0IIeM.

2) 0a30BbIE HCCJIEA0BATEILCKHE AeliCTBHSA:

BJIaJIeTh HABbIKAMHM Y4€OHO-HCCIEeI0BATEIbCKOW M INPOEKTHOW MAEATENbHOCTH, HaBBIKAMHU
paspelieHus npoOiaeM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY IIOMCKY METOJIOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3InYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh PA3JIMYHble BUIBI JEATEIBHOCTH [0 TIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHI0 B y4eOHBIX CHUTYyalUsiX, B TOM 4YHCIE IpH
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(opMUpOBaTh HAYYHBIH THI MBIIUIEHUS, BJIaJeTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh U (POPMYyIHpPOBaTH COOCTBEHHBIE 3aJjaud B 00pa3oBaTEIbHON JEATENbHOCTH U
KHU3HEHHBIX CUTYaIUsX;

BBISBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U M aKTYalIM3UpPOBATh 33/1a4y, BBIABUIaTh FMIIOTE3Y
e€ pelIeHMs], HAXOJUTh apryMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPXKIECHUH, 3ajaBaTh IIapaMeTphl U
KPUTEPUHN PEILICHUS;

aHAJIN3MPOBATH IOJIYYEHHBIE B XOJA€ PEUICHUS 3aJa4d pe3y/bTaTbl, KPUTUYECKH OLICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIECHUBATh MPHOOPETEHHBIN OTIBIT;



OCYIIECTBISATh LIEJCHANPABICHHBIM TOUCK TEpeHoca CPeACTB M CIOCOOOB NEHCTBHS B
podeCcCHOHANBHYIO CPEY;

yMETh  NEPEeHOCUTh 3HAaHMA B  [IO3HABATEIbHYI0 M  MPAKTHYECKYIH0  00JacTu
KHU3HEIEATSIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJEW, IpelylaraTb OpPUTMHAIBHBIC TOJXOJbl M PEIIEHHs, CTaBHUTh
poOeMBbl U 3a/1a4H, JIOITYCKAIOIINE allbTepHATUBHBIEC PEIICHHUS.

3) pab6ora ¢ nunpopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HMH(MOpManmu (TEKCTe Y4eOHOTOo mocoous,
HAYYHO-TIONMYJISIPHOW JIUTEpaType, OHMOJIOTHYECKUX CIIOBAapSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX
0azax naHHbIX, B LVHTepHETEe), aHATM3UPOBATh HWHPOPMALMIO pa3TUMYHBIX BUAOB HU (QOpM
MPEJCTaBICHNS, KPUTUIECKU OLIEHUBATH €€ T0CTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHpOBaTh 3ampoChl W MPHUMEHSATh pPa3JIMYHbIE METOABI NpPHU TOUCKE U O0TOOpe
OHroJIOTUYECKOM HH(pOpMaIINU, HE0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT WCIOJB30BaHMUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HMCIOJIB30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbBHO ~ BBIOMpaTh ONTHUMAJbHYIO (QOpMYy HpPEICTaBICHUS OHOJIOTMYECKOU
nHpopmanuu (cxemsl, rpaduKu, JuarpaMmsl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KAayecTBE CpEACTBA IpHU padoTe ¢ OHMOIOrMYecKOi
uHpOpMaNel: MPUMEHSATh XHUMHYECKHe, (HU3UUECKHe W MaTeMaTHYeCKHe 3HAKW W CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HABBIKAMU  pACIO3HABaHUS W 3aIIUTHl  WHpOpMamuK, HWHPOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

Ogiaenne yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSMU:

1) o0menue:

OCYIIECTBIIATh KOMMYHHMKALIUU BO BCeX cpepax *KHU3HU, aKTUBHO y4acTBOBAThH B TMAJIOTe WU
JIUCKYCCHH IO CYIIECTBY 0OCYXAaeMOM TeMbl (yMEHUE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MpeaIaraeMoi 3aJaud, y4UThIBaThb HHTEPECHI M COINIACOBAHHOCTh
MO3UIMHA APYTUX YYaCTHUKOB JTUAJIOTa WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHUS, TIOHMMATh 3HAYEHUE COLIMAIBHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHUS KOHQIMKTHBIX CUTYallMi, YMETb CMsr4arb KOH(DIMKTBI M BECTU
IIEPEroBOPHI;

BJIAJIeTh Pa3IMYHBIMKM croco0amMu OOIIEHUS U B3aUMOJACHUCTBUS, IOHUMATh HAaMEPEHHUs
ApYruX /e, MpOsIBIATh YBa)XKUTEJIBHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM S3bIKOBBIX CPEJICTB.

2) coBMeCTHas1 1eSITeJIbHOCTh:

MIOHMMaTh M HCIOJb30BaTh IMPEUMYLIECTBA KOMAaHIHOM M HMHIMBHUIYalbHON pabOThl INpU
pemieHM OHOJOrMYECKOW MpoOaeMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHMs TIPYIIOBBIX
(dbopM B3aUMOAEHUCTBUS NPH pellieHNH y4eOHOM 3a1auu;

BbIOMpAaTh TEMaTHUKy M METOJbl COBMECTHBIX JACHCTBMH C y4y€TOM OOLIMX HHTEPECOB HU
BO3MO’KHOCTEH Ka)KI0T0 WieHa KOJUIEKTHUBA;

MPUHUMATh 1eJI1 COBMECTHON JIeATEIbHOCTH, OPraHU30BBIBATh U KOOPJMHUPOBAThH JEHCTBUS
1o €€ JOCTHKEHHIO: COCTABIIATDH MJIaH JeHCTBUM, paclpeieNaTh PO ¢ y4€TOM MHEHUH Y4aCTHHUKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOM paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa M Ka)KJOI'0 YYaCTHHKA KOMaHJbl B OOLIMI pe3yapTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBBIE IPOEKTHl, OLIEHUBATh MJIEM C TO3MLIUU HOBM3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATH MO3UTUBHOE CTPATETUUYECKOE MOBEICHUE B PA3IMUHBIX CUTYaLUAX, MPOSIBIAThH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiajieHNe YHHUBEPCATbHBIMU PeryJsiTHBHbBIMH e CTBUAMU:



1) camoopranusanus:

WCTIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS JUTS BBISBICHUS MPOOJIEeM U UX PEUICHUS B KU3HEHHBIX
U Y4eOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJICBbIE M CMBICIOBBIC YCTAaHOBKM B CBOMX
JNEUCTBUAX M IIOCTYNKAax II0 OTHOLICHWIO K JKUBOW IIPUPOJE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JESTENBbHOCTh, BBISBIATH IMPOOJIEMBI,
CTaBUTh U (pOpMyIHpPOBaATh COOCTBEHHBIE 337a4l B 00Pa30BATEIbHON NESTEIHLHOCTH M JKU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH pelIeHUs MpoOJIeMbl C y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NTPEANIOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOoCOOCTBOBATh (POPMHPOBAHUIO U MPOSBIECHUIO LIUPOKON 3pYIUIUU B pa3HbIX 00JACTIX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJbTYPHBIN YpOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCHTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIQJIETh HABBIKAMH MO3HABATENbHOU peIeKCHUM KaK OCO3HAHHUS COBEPIIAEMbIX NEHCTBUI U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB M OCHOBAHUM, MCHOJB30BaTh MPUEMBI pedIeKCUH s
OIICHKH CUTYalllU, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACITEIbHOCTH;

3) npuHsiTHe ceOsl U APYrux:

IIPUHUMATh ce0sl, IOHUMasi CBOM HEJAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3ynbTaTbl OCBOCHUS COAEp)KaHUs ydeOHoro mnpenmera «buonorus» Ha
yrayoa€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOecriedeHue MpoUIbHOTO OOYyYEeHHsS O0YyJaroniuxcs
onosoruu. OHM BKJIIOYAIOT: crienuuyueckue uis OMOJOrMM HaydyHble 3HAHMS, YMEHUS M CIOCOOBI
JNEUCTBUI IO OCBOCHMIO, MHTEpPIIpPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BUABI AEATEIBHOCTU IO
IIOJIy4EHHUIO HOBBIX 3HAHUN M MX NPUMEHEHHUIO B pa3IMYHbIX YYEOHBIX, a TaKXKe B pealbHbIX
JKU3HEHHBIX cuTyalusax. [IpenmeTHsie pe3ynbTaThl IPEACTaBICHbI 10 TOJaM U3yUYCHMUS.

[IpenmeTtHble pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10 knacce NOIKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe M POJM OMOJOTMU B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMHUPOBAaHUN €CTECTBEHHO-HAYYHON KapTHHBI MHUpa, B MO3HAHUU 3aKOHOB IPUPOJBI U PELICHUU
po0sieM paloHAIBHOIO IPUPOAONOIb30BAHMS, O BKJIAJE POCCUHCKUX U 3apyOekKHbIX YYEHBIX B
pa3BuUTHE OMOJIOTHH;

BJIQJICHHE CHUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroliye
OMOJIOTUYECKHE TEpPMUHBI U TOHATHUSA (PKHM3Hb, KJIETKa, OpraHu3M, MeTabosu3M, TOMEOCTas,
CaMOpETyJISLNs, CaMOBOCIPOU3BEIECHUE, HACIEACTBEHHOCTb, W3MEHUYUBOCTb, POCT WU Ppa3BUTHE),
ouonornyeckue Teopun (kiaerounas teopus T. IlIBanna, M. Illneilinena, P. BupxoBa, xpomocomHas
Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o meHTpax MHoroo0pasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHOOOpa3Hus MOTOMKOB IMEPBOTO MOKOJICHHS,
pacuUICIUIEHHs], YUCTOTHI TAMET, HE3aBUCUMOTI0 Hacinenosanus ['. Menzaeis, roMoJIoruueckux psjaoB B
HacyencTBeHHOM n3meHunBocty H. 1. BaBunosa), npuHIMnb! (KOMIIZIEMEHTAPHOCTH);



BJIaJICHUE OCHOBHBIMH METOJAMHU HAYYHOTO IIO3HAHHUS, HCIOJb3YeMbIX B OHMOJIOTHYECKUX
HCCIICIOBAHUSX KUBBIX OOBEKTOB (OTIHICAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHME BBLAEIATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT M 3yKapuoT,
OJIHOKJIETOYHBIX M MHOIOKJIETOUHBIX OpPraHHW3MOB, B TOM uucle OakTepuil, rpuOOB, pacTeHuUM,
KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB M CHCTEM OPraHOB pPAaCTEHUH, UBOTHBIX, YEJIOBEKa,
IIPOLIECCOB JKU3HENEATEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max PAacTeHUM, >KMBOTHBIX U 4EJIOBEKa,
OMOJIOTUYECKUX MPOIECCOB: 0OMeHa BemiecTB (MeTaboJin3M), NpeBpamieHus SHepruu, Opo>KeHus,
aBTOTPO(HOTO M TreTepoTpO(HOr0 THUIIOB MHUTaHUS, (POTOCHHTE3a W XEeMOCHHTE3a, MUTO3a, MeHo3a,
raMeToreHes3a, dMOpUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHSA, Pa3MHOXKEHUS, WHIWBUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aMMOICHCTBHSI T€HOB, T€TEPO3HCca, HCKYCCTBEHHOTO 0TO0PA;

YMEHHUE YCTAaHABJIMBATh B3aMMOCBS3M MEXKIy OpPraHOMIAMHM KIETKH M HX (QYHKIHSIMH,
CTPOCHHEM KIIETOK Pa3HBIX TKaHEW M MX (DYHKIHMSAMH, MEXKAY OpPraHaMd M CUCTEMaMH OpPraHOB Y
pacTeHuii, )KUBOTHBIX M YeJOBeKa U UX (DYHKIMSIMHU, MEXKIYy CHCTEMaMH OPraHOB U UX (DYyHKUIHUSAMHU,
MeXy 3TanaMu oOMEeHa BEIIECTB, ATallaMU KJIETOYHOIO LUKJA M KU3HEHHBIX IIUKIOB OPraHU3MOB,
sTanaMu SMOpPUOHAIILHOTO Pa3BUTHUSA, T€HOTUIIOM U (HEHOTUIIOM, (PEHOTHNOM M (haKTOpamH CpeJibl
oOuTaHus;

YMEHHE BBISBIISITh OTJIMYUTENIbHbIE NPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIE pPACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APIYMEHTHI, OMOJIOTUYECKYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTebCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yMEHHE peliaTh OMOJIOrMYecKue 3a7ayd, BBISBIATh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMU OHOJIOTMUECKUMHU TPOIIECCAMHU U SIBICHUSMH, JeJaThb BBIBOABI M IPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JJTA0OpaTOpHbIE M MpaKTUYECKHe paboThl, cOOM0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUIaTh THUIIOTE3bl, MPOBEPATh HMX OSKCIHEPUMEHTAIBHBIMH CpPEICTBAMM,
dbopmynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MMOJIy4E€HHbIE Pe3yJbTaThl U J€N1aTh BBIBO/IBI;

YMEHHE YYacTBOBaTh B Y4eOHO-HCCIIEAOBATEIBLCKOW paboTe MO OMOJOTUM, DKOJOTHH M
MEIUIIMHE, MPOBOAMMON Ha 0a3e UIIKOJbHBIX HAy4YHBIX OOLIECTB, U MYOJWYHO MPEICTaBIATH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIUsX;

YMEHHE OLIEHUBATh 3TUYECKHE aCMEeKThl COBPEMEHHBIX MCCIIEAOBAaHHUM B 00JaCTH OMOIOTHH U
MEIUIMHBI (KJIOHUPOBAHHUE, UCKYCCTBEHHOE OIUIOIOTBOPEHUE, HANPABICHHOE U3MEHEHUE T'eHOMa U
CO3[aHH€ TPAHCTECHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIA BbIOOpP Oymymieil mpodecCHOHANbHONW NEesTebHOCTH B
obnactu OWOJIOTUH, MEAULIMHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIIbCKOTO XO3SICTBa, MUIIEBOM
MIPOMBIIIJIEHHOCTH, YIIIYOJsATh MO3HABATEIbHBIA MHTEpEC, HAIPABICHHBIM HA OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJIKEHHEe OHOJIOrMYecKOro 00pa3oBaHHsS B OpraHU3aLUSIX
cpenHero mpohecCHOHaIbHOTO U BBICIIEro 00pa30BaHMs.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 11 Knacce NOTKHBI
OTpPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTe W POJIM OMOJOTHMU B CHUCTEME €CTECTBEHHBIX HayK, B
(hopMHUPOBAaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B IO3HAHUH 3aKOHOB MPUPO/IBI
U PEUICHUH SKOJIOTHMYECKUX MPOOJIeM YelOBEYeCTBa, a TAKXKE B PEIICHUU BOIPOCOB PALMOHAIBLHOTO
IPUPOJIOTIONIBL30BAaHNUS, M B ()OPMHPOBAHUU IIEHHOCTHOTO OTHOULIEHUS K TpHUpPOJEe, OOILIECTBY,
YeJIOBEKY, O BKJIaJIe POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yYMEHHUE BJaJeTh CHCTEMOW OHOJOTMUYECKHX 3HAHUM, KOTOpas BKIIOYAET ONpeAeTeHUs U
MOHMMAaHUE CYIIHOCTH OCHOBOIOJIAraloIuX OMOJOTMYECKMX TEPMHMHOB M TOHATUH (BHT,
sKocucTeMa, Ouocdepa), Ouoioruyeckue Teopuu (3BojronMoHHas Teopus Y. [lapBuna,
CHUHTETHUYEecKass Teopus sBomonuu), ydeHus (A. H. CepepuoBa — 0 MyTSX U HaNpaBiICHUSX
spommonun, B.M. Bepraackoro — o 6uocdepe), 3akonsl (reHeTuueckoro pasHosecus Jx. Xapau u B.
Baiin6epra, 3aponsmueBoro cxoacrsa K. M. bopa), mnpaBuna (Munumyma FO. JluOuxa,
IKOJIOTHUECKO MUpaMUbl YHEPTHH ), TUIIOTe3bI (TUnoTe3a «mupa PHK» V. I'nnbepra);



YMEHHUE BJIAJETh OCHOBHBIMH METOJAaMH HAy4yHOTO T[IO3HAHMS, HUCHOJb3yeMBbIMH B
OMOJIOTUYECKUX HCCIIEIOBAaHMAX JKMBBIX OOBEKTOB M OJKOCHCTEM (OMMCaHHE, HU3MEpEHHeE,
HaOJI0IeHUE, SKCIEPUMEHT), CIIOCOOaMH BBISIBICHUS M OIICHKH AHTPOIIOT€HHBIX HM3MEHEHHUH B
IPUPO/IC;

YMEHHUE BBIJCHATh CYLIIECTBEHHBIE NPHU3HAKU: BUAOB, OHOrCOI[CHO30B, SKOCHCTEM U
ouocdepsl, CTaOMIU3UPYIOIIEro, JBWXKYILIEIO M  Pa3pbIBAIOIIEr0 €CTECTBEHHOrO  0TOOpa,
JUIOMATPUYECKOTO M CUMIATPUYECKOTO BHI000pA30BaHUS, BIMSIHUS JABIDKYIIMX CHJI BOJIIOLUH HA
reHO(OH]] TOMYJSINH, TPUCTIOCOOJIEHHOCTH OpPraHu3MOB K CpeAe OOHWTaHus, dYepelIoBaHHs
HaIpPaBJICHUN SBOJIIONNH, KPYrOBOPOTA BEIIECTB U TIOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHUE YCTaHaBIMBATh B3aMMOCBS3M MEX]y MPOIECCAMHU SBOJIIOLUH, JABIWKYIIUMHU CHUIAMU
AHTPOTIOTEHE3a, KOMIOHEHTAMH Pa3IMYHBIX SKOCHCTEM M MPUCHOCOOICHUSIMHU K HIM OPraHU3MOB;

YMEHHUE BBISBIISATh OTIIMYUTEIIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOICHHOCTh BUIOB K
cpene oOurtaHus, aOMOTHYECKUX H OHOTHYECKUX KOMIIOHEHTOB OSKOCHCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIINME ApTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIMKY ISl JIOKA3aTeNIbCTBA POJICTBA OPraHMU3MOB pPa3HBIX CHUCTEMaTHYECKHUX TPYIIII,
B3aMMOCBSI3M OPTaHW3MOB W Cpenbl OOWTaHWS, €IWHCTBA YEJIOBEYECKHX pac, HEO0OXOIMMOCTH
COXpaHEHHsST MHOTO0Opa3vs BHJOB M HOKOCHCTEM KaK YCIOBHS COCYHIECTBOBAaHUS HPUPOIBI U
YeJI0OBEUECTBA,

YMEHHE peliaTh OMOJOTHYECKHE 3a7adl, BBISABISTh MPUIHHHO-CIICICTBECHHBIE CBSI3H MEXIY
WCCIIeyeMbIMH OMOJIOTHYECKIMH TIPOIIECCAaMH M SIBIICHHSIMH, JIEJIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHHU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH JAOOpaTOpHbIE M MpaKTUYECKHe paboThl, cOOMIOIaTh IpaBHiia MpPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATH WX OKCIEPHUMEHTAILHBIMH CpEICTBAMH,
bopMynHpys 1EeNb UCCIIETOBAHMS, aHATTM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B Y4eOHO-HCCIIEIOBATEIBCKOW paboTe MO OHOJIOTHM, JKOJOTHH M
MEIUIIMHE, TPOBOAMMON Ha 0a3e WIKOJIBHBIX HAay4YHBIX OOIIECTB, W IMyOIMYHO TIPEACTABIATH
MOJTyYCHHBIC PE3YIIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OLICHUBATh THIIOTE3bl U TEOPUH O IPOUCXOKICHUH JKU3HH, YEIOBEKA M YEIIOBEUECKUX
pac, 0 MpUYUHAX, MOCIEACTBUAX U CIIOCO0aX MPEIOTBPAICHHUS TII00AbHBIX U3MEHEHH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyaymiel mpoeCCHOHAIBLHOW AESTEIEHOCTH B
o0iacti OWOJIOTHH, SKOJOTHH, TPUPOIONOIH30BAHUS, MEIUIMHBI, OMOTEXHOJOTHH, TICHXOJOTHH,
BETEPUHAPUH, CEJIBCKOTO XO3AWCTBA, MUINEBOW MPOMBINIUICHHOCTH, YIIIyOISTH IO3HABATEIbHBIN
WHTEpEC, HAINPaBIICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOUICH MPO(PECCHU U IMPOIOIDKEHHE
OMoJIOTHYEeCKOTO 00pa30BaHUS B OpraHM3alUsAX CPEIHEro MPO(ECCHOHAIBLHOTO M BBICIIETO
oOpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTPOHHBbIE (HU(PPOBHIE)
/i HaunmeHoBaHHE Pa3eioB H TEM MPOrPaMMBbI Beero KonTpoiabHbie IMpakTHyeckue 06pPaIOBATEIBHbIE PECYPCHI
padoThI padoThI
1 buonorus kak Hayka 1
2 JKuBble cUCTEMBI U UX U3y4EHHUE 2
3 buonorus kierku 2 0.5
4 Xumuueckasi OpraHu3anus KIeTKU 10 1
5 CrpocHue ¥ QYHKIIMH KICTKA 2
6 OOMeH BelecTB ¥ NpeBpalleHne SHEPTUH B KIIETKE 1
7 Hacnencreennas uadopmarust v peanuzamnus e€ B KICTKe 0.5
8 JKW3HEHHBIN UK KIETKH 1
9 Crpoenue u (yHKIIMH OPTaHU3MOB 17 1.5
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTrka — HayKa O HAaCIEICTBEHHOCTH U U3MEHUHUBOCTH ) 0.5
OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenekuusi OpraHH3MOB 4 1
16 BuoTexHONOrust 1 CHHTETHYECKasi OHMOJIOTHSI 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTPOHHBbIE (HU(PPOBHIE)
o/ HaunmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMBbl Beero KonTponbubie IIpakTHyeckue 0GPaz0BATENBHBIE PecypChI
padoThI padoThI
| 3apokeHUe U pa3BUTHE HBOIIONUOHHBIX MPEACTaBICHUIN 4
B OHONIOTUU
2 Muxkpo3Bonronus 1 e€ pe3ynbTaThl 14 2
3 Makpo3BOIIONUS U €€ PE3YIbTaThI 6
4 [Ipoucxoxnenue U pa3BUTHE )KU3HU Ha 3emiie 15 1.5
5 IIpoucxoxaeHne yenoBeka — aHTPOIOTreHE3 10 1
6 DKOJIOrusi — HayKa O B3aMMOOTHOIIECHHSIX S)praHmiVIOB u 3 0.5
Ha/IOPraHW3MEHHBIX CUCTEM C OKPYXKArollei cpemoii
7 Oprasu3Msl ¥ cpea OOUTaHUS 1.5
DKOJOrust BUIOB ¥ MOMYNISALUH 0.5
9 DKOoJIOorust cCoo0IECTB. DKOIOTHYECKUE CUCTEMBI 12 0.5
10 Buocdepa — rinobanbHas 3kocucrema
11 UenoBek 1 OKpy)Karomas cpena
12 PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB IIO ITPOT PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBIE U] POBLIE
n/m Tema ypoka Bcero Koutposturre | IMpaxtuecikue u3yueHusi | oOpa3oBaTeJbHbIE PeCypChl
padoThI padoThI

| Buronorus kak KOMIUIEKCHAsI HayKa U KaK 4acTh |
COBPEMEHHOI'0 00IIIeCTBa

2 JKuBble cucTeMsl U X CBOWCTBA 1
YpoBHEBas OpraHU3aIyst KUBbIX CUCTEM 1

4 Hcropust oTkpbITHS M U3y4deHus kiaetku. Kierounas 1
Teopus
Metonps! MOJIEKYIAPHON U KJIETOYHON OHOIOTHH.

5 [MpakTuyeckas pabora «3ydeHne METOIOB KIETOYHOM | 05
ouonoruu (xpomarorpadusi, saekrpodopes, ’
mddepennmansHoe nentpudyrupoanue, [1LIP)»

6 XUMHUECKHUH cOCTaB KIETKU 1

7 MuHepanbHbIe BelIeCTBa KIETKH, HX OMOIOrH4ecKast |
poJb
Oprasnyeckue BeIecTBa KIeTKH — OCNKH.

8 JlaGopatophast pabora «O0HapyxeHue OeIKOB ¢ 1 0.5
TIOMOIIIBIO KAYECTBEHHBIX PEaKIIU»

9 CaoticTBa, Kaccupukanus 1 QYHKIUU OSIKOB 1

10 OpraHnyeckue BEmecTBa KIETKH — YIIIEBOJIBI 1

11 Oprannyeckie BenecTBa KIeTKA — JUIHIBI 1
Hyxneunossie kucnotsl. JJHK u PHK. JlaGopaTopras

12 pabora «VccnenoBanue HyKIEHHOBBIX KUCTIOT, 1 0.5
BBIJICTICHHBIX U3 KJIETOK Pa3IMYHBIX OPraHU3MOB)»

Crpoenue u ¢pyukipn ATO. [Ipyrue

13 1
HykieosuaTpugochatsr (HTD)

14 Cexsenupopanne JJHK. MeToas! TeHOMUKH, |
TPAHCKPUIITOMHUKH, IPOTEOMHKH

15 Mertonbl cTpyKTYpHOI OHoiorun 1

16 Tuns! knerok. IIpokapuoruueckas KieTka 1




Crpoenue sykapuornyeckor kierku. [Ipakruueckast

17 pabota «/I3ydyeHue CBOMCTB KICTOUHOW MEeMOPaHEBD) 05

18 IToBepXHOCTHBIN anmapar KIETKU
OnHoMeMOpaHHBIe opraHoub! KieTku. [IpakTideckas

19 pabora «/3yueHne IBIKEHUS IUTOMJIa3Mbl B 0.5
PacTUTENBHBIX KIETKAaX»
[TomyaBTOHOMHBIE OPTaHOM B! KIIETKH: MUTOXOHAPHH,

20 mractunael. JlaboparopHas padora «lccienoBanue 0.5
TUIa3MOJIN3a U JIETUIA3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbBIe OpraHOH B! KIIETKH

22 Crpoenue u GyHKIMH si71pa
CpaBHUTENBHAs XapaKTEPUCTHKA KIJIETOK DYKapHOT.

23 JlaGopaTopHas pabota «/3ydeHre CTpOCHHS KIICTOK 0.5
PA3JINYHBIX OPIraHU3MOBY
ACCI/IMI/IJ'IHHI/IH U JTUCCUMMWIIALNSA — JIBE€ CTOPOHBI

24 MeTabosm3ma. Tumbl oOMeHa BemecTB. JlabopaTopHast
pabora «/3yueHne KaTaInTH4eCKOH aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIia3bl UM KaTasasbl)y
DEepMEHTAaTUBHBINA XapaKTep PeakLUi KIETOYHOI O

)5 Metabonusma. JlaboparopHas padora «M3ydenue 05
(epMEeHTaTUBHOTO PACILEIUIEHUS [IEPOKCHA BOAOPOAA B '
PAaCTUTENBHBIX M AKHUBOTHBIX KIETKaX»

26 Benku-akTuBaTOpHI ¥ OEIKH-UHTHOUTOPHI

27 ABTOTpOGHBII THIT 0OMEHA BEIECTB

28 dotocuHTE3

29 Xemocuntes. JlabopaTopHas padora «CpaBHeHHE 0.5
npo1eccoB (POTOCHHTE3a M XEMOCHHTE3a '
AHaspoOHbIe opraHu3Mbl. Busl OpoxxeHwsI.

30 Jlabopartophast pabora «CpaBHEeHHE MPOIECCOB
OpOXEHHUS U IBIXaHUSD)

31 AspoOHBIE OPTaHU3MBL. JTalbl SHEPTETUIECKOTO 0OOMeHa

1 DHeprust MEMOpPAaHHOTO TpaueHTa MPoToHOB. CHHTE3
AT®: pabora mpororHOH AT®-cHHTA3HI

33 Peakiun MaTpUIHOTO CHHTE3a




34

Tpanckpumnuus — MaTpuuHblid cuaTe3 PHK

35 TpaHcnsauus u e€ sTamnsl

36 Komupoanue amuHokucoT. Pons prbocom B
6rocunTe3e Oenka

37 Opranusanysa reHoMa y IpokapuoT U 3yKapHoT

o MornekyJsipHbIe MEXaHU3MBI SKCIIPECCHU TEHOB Y
9YKapuoT
Bupycel — BHekieTouHBIE (POPMBI )KU3HU U OOJIUTaTHBIE

39 napa3utkl. [Ipaktuueckas padbora «Co3naHue MOICTH 0.5
BHpYCa»

40 BupycHble 3a0051eBaHNs YeTIOBEKa, JKUBOTHBIX, PACTCHHIMA

41 HaHoTexHOIOrMM B OHOJIOTHY U METUIMHE

42 JKM3HEHHBIN UK KIETKH

43 Marpuunsiit cunte3 JJHK

44 Xpomocomel. Jlaboparopnas padora «M3ydeHne 05
XPOMOCOM Ha TOTOBBIX MUKPOIIPENapaTax»

45 JleneHue KIeTKM — MHTO3
Tuner ki1erok. Kapuokunes u nurokunes. Jlaboparophas

46 padora «HabnroneHne MUTO3a B KIIETKAX KOHYMKA 0.5
KOpeIKa Jiyka (Ha TOTOBBIX MHUKPOIIpEnaparax)»

47 Perymnsuus ;kM3HEHHOTO LIUKJIA KIIETOK

48 Oprasusm Kak equHoe LeIoe

49 Txanu pacrenuii. JlabopaTopHas padora «3ydenue 05
TKaHel pacTeHui» '

50 TkaHM )KUBOTHBIX U 4enoBeka. JlaboparopHas padborta 0.5
«3yueHne TKaHel JKUBOTHBIX) '

s Oprassl. Cuctemsl opranos. JlabopaTopHas padora 0.5
«3ydenne opraHoB IIBETKOBOT'O PACTCHIUS) '

52 Ormopa Tena opraHu3MoB

53 JBmkeHne opraHu3MoB

54 [MuTanne opraHn3MoB

55 [MuTanne MO3BOHOYHBIX JKUBOTHBIX. [InmieBapuTenpHas

CHUCTEMA YCIIOBCKa




56 JlpIxaHue opraHu3MoB 1

57 JIpIXaHue MO3BOHOYHBIX KUBOTHBIX U Y€JIOBEKA 1

58 TpaHcnopT BeUIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucrema 103BOHOYHBIX KUBOTHBIX H 1
YeJoBeKa

60 Brinenenue y opraHu3MoB 1

61 3amuTa y OpraHu3MoB 1

62 HNMMmyHHas cucteMa yenoBeka 1

63 Pa3npaxuMocCTh U peryasius y opraHu3MoB 1

64 ['yMopainbHas perynasuus ¥ SHIOKpUHHASI CHCTEMa 1
JKMBOTHBIX U YeJIOBEKa

65 @DOopMBI pa3MHOKEHUS OPTaHU3MOB 1

66 [TormoBoe pa3MHOXKEHHE 1

67 Metios 1
'amerorene3. O0pa3oBaHKeE U Pa3BUTHE MOJOBBIX

68 kierok. JJaboparopHas padora «/3yueHue ctpoeHus 1 0.5
TOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIpenapaTax»

69 WnpuBuayansHoe pa3BUTHE OPraHM3MOB — OHTOT€HE3 1

70 3aKmnaaKa OpraHoOB M TKaHEH M3 3apPOABIIIEBBIX JIUCTKOB 1
Poct u pazBuTHe )xuBOTHBIX. JlabopaTtopHast pabora

71 «BrIsBIEHUE IPH3HAKOB CXOCTBA 3apOIBIIIEH 1 0.5
T03BOHOYHBIX KUBOTHBIX)
PasmHOXeHue 1 pa3BuTHe pacteHui. JlabopaTopHas

72 padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BHICIITHX 1 0.5
pacTeHuii»

73 Hcropust CTaHOBJICHUS U Pa3BUTUSI TEHETUKU KaK HAYKU 1
OCHOBHBIEC TIOHSATHSI U CHMBOJIBI [€HETHKH.

74 Jlabopatophast pabota «/Ipo3oduna kak 00beKT 1 0.5
TEHETUYECKUX HCCIICIOBAHUID)
3aKOHOMEPHOCTH HACJICJOBAHUS PU3HAKOB.

75 MonorubpumHoe ckpemmBanue. [Ipaktinaeckas padbora | 0.5

"N3yueHne pe3ynbpTaTOB MOHOTHOPHIHOTO CKPEIIHBAHMUS
y apo3odwsr”




HI/ITOJIOFI/I‘I €CKHEC OCHOBEI MOHOFI/I6pI/I)IHOI‘O

76 1
CKpEIIMBaHUS
77 Amnanusupyrolee ckpemuBanne. Hermomxoe |
JIOMHHHUPOBaHHE
JurudpumHoe ckpenmBanue. [Ipaktndeckas padora
78 «M3yduenue pe3ynbTaToB AUTUOPUIHOTO CKPEIINBAHUS Y 1 0.5
JPO30QHITBED)
79 [{uronornyeckue OCHOBBI JUTHOPUIHOTO CKPELIMBAHUS 1
80 ClerieHHOe HaclieI0BaHNE IPU3HAKOB 1
81 XpOMOCOMHAsI TEOpHST HACIEACTBEHHOCTH 1
82 I'eneTrka momna 1
83 I'eHoTHI Kak 1ETOCTHAs cUcTeMa 1
34 ['eHeTHYEeCKUI KOHTPOJIb Pa3BUTHS PACTEHUH, JKUBOTHBIX |
U YeJIoBeKa
85 V3MeH4nBOCTh PU3HAKOB. Buibl NI3MEeHYHBOCTH 1
86 MomudukanoHHas ©3MEHUYUBOCTh 1
BapuanuoHHbI psi 1 BapUallMOHHAsL KpUBasl.
Jlaboparopnas pabdora «MccnenoBanue
87 3aKOHOMEPHOCTEH MOIU(PHUKALMOHHO N3MEHYMBOCTH. 1 0.5
ITocTpoenne BapuallMOHHOT O psifia ¥ BAPUALIMOHHOM
KpHUBOI»
28 I'eHoTunuueckas n3MeHYnBOCcTh. KoMOMHaTHBHAS |
HU3MEHYUBOCTD
MyTanoHHas K3MEHYUBOCTD. [IpakTudeckas paboTa
89 «Myranuu y apo30(uiibl (Ha TOTOBBIX 1 0.5
MHKpOIpenapaTax)»
90 3aKOHOMEPHOCTH MYTallMOHHOT'O MpoIEecca. |
ONHUreHeTHKa U STIUT€HOMHUKA
91 I'enetnka genoBeka. [IpakTudeckas pabora | 0.5
«CocraBiieHrE U aHATIN3 POIOCIOBHOM '
92 MeToabI MEIUITTHCKON TSHETHKH 1
93 3HavYeHNe MEIUIIMHCKON T€HETHKH B IPEIOTBPAIICHAN U 1
JICYCHUH TEHETHIECKUX 3a00IeBaHUH YeI0BeKa
94 OcHoBHBbIE TOHATHSA cenekunu. JlabopaTopHast paboTa 1 0.5




«HM3ydyenne copToB KyJabTYPHBIX PACTEHHUN M TTOPOJT
JIOMAIITHUX YKUBOTHBIX)
95 Mertob! ceneKImoHHoMi padoTkl. JIabopaTtopHas pabora | 05
«/3ydeHne METo10B CEJIEKINHU PacTeHHUID) ’
96 JlocTiKeHHs CeeKIIU PACTEHUH U YKUBOTHBIX. 1
[pakrrueckas padora «[IpruBHBKa pacTeHUID
97 CoxpaHeHue, H3y4eHNE U UCITOIb30BaHUE TeHETHYECKUX |
pecypcoB
BrorexHonorus kKak Hayka U OTpacib MPOU3BOJICTBA.
98 [pakrrueckas padora «/3yueHne oObEKTOB 1 0.5
OMOTEXHOJIOTHI
99 OCHOBHBIE HallPaBJICHHUsI CHHTETHYECKOH OHONIOrHn 1
100 XpOMOCOMHAas ¥ FeHHas! HHXEHEpUs 1
101 MeaunuHcKkiue OMOTEXHOIOI MU 1
102 PeseprHblii ypok. [ToBTopenue, 06o01ieHMe, |
cUCTeMaTH3aIMs 3HAHUH
OBHIEE KOJIMYECTBO YACOB IIO ITPOT PAMME 102 13.5




11 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBIE U} POBLIE
n/n Tema ypoka Bcero Koutposturre | IMpaxtiiecikue H3y4eHus | o00pa3oBaTe]bHBIEC PeCypPChI
padoThI padoThI

1 OpomonuonHas Teopus Y. Jlapsuna 1

2 JIBroKyIHe CUITbl 3BOMIOLMH BUAOB 1o Y. JlapBuHy 1

3 Bopr0Oa 3a cymmecTBoBaHue, €CTECTBEHHBIN U |
HCKYCCTBEHHBIN 0TOOP

4 DopMUPOBAHUE CUHTETUUECKON TEOPUH IBOIOIIUU 1

s Dranbl SBOIIOMHOHHOTO MPOLECCa: MUKPO3BOIIOIHS 1 1
MaKpO3BOJIIOLHUS

6 [onynsuust — sneMeHTapHas eANHHIA SBOJTIOIUH 1
3akoH reHeTrueckoro pasHoBecus k. Xapnau, B.

7 BatinOepra. JlabopaTopHas padora «BrisBicHHE 1 0.5
U3MEHYHMBOCTH Y 0COOE OJIHOTO BU/Ia»

DneMeHTapHbIe (haKTOPhI IBOIIOIUH 1

9 D¢ dexr ocHoBarenss. IPPeKT OyTHUIOUHOIO TOPIIBIIIKA 1

10 Murparmu. M3omsiuuu nomynsnuii: reorpaduyeckas, |
Ouonornueckas

1 EcrecrBenHbIi 0TOOp — HampasJsitouui Gpakrop |
9BOIOLHUH

12 [Tonogoit or60p 1
[TpucnocoGeHHOCTh OPraHU3MOB KaK Pe3ynbTaT

13 MuKpodBoionun. Jlaboparopnast padora «3yueHue 1 0.5
apoMop(030B U UANOATANITALUIA Y PACTEHUH 1 dKHUBOTHBIX)

[Ipumeps! mpucocodaeHnit y OpraHu3MOB:

14 Mopdonorudeckue, GU3UONOrHuecKue, OMOXUMHIECKHUE, 1 0.5
noBeneHueckue. Jlaboparopnas pabdora «IIpucnocodnenus '
OpPTraHU3MOB U MX OTHOCHTENIbHAS 1IETIECO00Pa3HOCTE»

s Bupn, ero xpurepun u crpykrypa. Jlaboparopras padora 1 0.5
«CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO) '

16 CrpykTypa BHIa 1

17 Bunoobpa3oBaHue Kak pe3yinbTaT MUKPOIBOIOIINHI 1




18 CBs13b MUKPO3BOIIOLUH U SMTUAEMHUOIOTHH 1
19 MaxkpoaBomonus. [1aneonTonornaeckie MeToapl H3ydeHHs |
SBOJTIOLUH
20 Broreorpaduueckne MeTOabI H3ydeHNUS SBOIIONUH 1
’1 DOMOpHOIIOrHYeCcKre U CpaBHUTEIBHO-MOpdoormyeckne 1
METO/IbI M3y9EHHs DBOIIOLIN
» MornekyssipHO-TeHeTHYECKUE, OMOXMMUYECKHE U |
MaTeMaTH4eCKHe METOIbI U3Y4EHHUS IBOIIOIINN
23 O01IUe 3aKOHOMEPHOCTH IBOJFOIHU 1
2 ApnantuBHas paguanys. HepaBHOMEpHOCTH TEMITOB 1
SBOJIOLUH
25 Hayunble runores3s! NpOUCX OXKCHNS )KU3HU Ha 3emiie 1
26 JloHayuHbIe MPEACTABIECHUS O 3aPOXKICHUN KU3HU 1
27 OCHOBHBIE 3TaIlbl HEOPTAHUYECKON IBOIIOLNU 1
28 ['nnote3sl 3apoXKACHUS KUZHU 1
Hcropust 3emnu 1 Metozbl e€ nzydenus. JlabopaTopHast
29 pabota «/3ydeHue u onucaHue UCKOMAaeMbIX OCTATKOB 1 0.5
JPEBHUX OPTraHU3MOB»
30 HauanpHble 3Tambl OpraHnIecKoi IBOIIOIIH 1
31 OBOITIOLHS 3YKapuOT 1
OCHOBHBIE 3Talbl IBOTIOLUH PACTUTEIBHOIO MHpA.
32 [pakruueckas padora «3ydeHune ocodeHHOCTEH 1 0.5
CTPOEHHUS PACTEHUI Pa3HBIX OTAEIIOBY
33 OCHOBHBIE 3TaIlbl YBOJIOINHN KUBOTHOTO MUpa 1
34 OBontonus KUBOTHBIX. [IpakTryeckas padora «M3yueHne | 0.5
0COOCHHOCTEN CTPOEHUS MO3BOHOUHBIX KHBOTHBIX) '
35 Pa3Burne xxu3HM Ha 3eMIIe 10 HpaM | [IEprogaM 1
36 MaccoBbie BRIMUPAHHUSI — 3KOJIOTHIECKUE KPH3HCHI |
TMIPOLIIIOT O
37 CoBpeMeHHBIH YKOJIOTHIECKUI KPU3UC, €r0 OCOOCHHOCTH 1
38 CoBpeMeHHas CHCTEMa OPTaHUIECKOTO MIPOIIIOrO 1
39 OCHOBHBIE CHCTEMATHIECKHE TPYIITBI OPTaHU3MOB 1
40 AHTpOTIONOrHs — HayKa O YeJIOBEKE 1




41 Pa3Butue npencraBieHuil 0 MPOUCXOXKIAECHUH YEIIOBEKA 1
MecTo uenoBeka B CHCTEME OPTraHUIECKOr0 MUPA.

4 JlaGopaTopHas pabora «3ydeHne ocoOeHHOCTEH | 0.5
CTPOEHHS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
TIPSIMOX 0K IEHHEM

43 JBrxymiye cuiibl aHTpOIoreHe3a 1

a4 CooTHolIeHre ONOJIOrNIECKUX M COLHAIBHBIX (DAKTOPOB B |
aHTpOIIOreHe3e

45 OCHOBHBIE CTaJIMU aHTPOIOreHe3a 1

46 [TaneoreHernka u najgeoreHOMUKa 1

47 DBOJTIOLIUSI COBPEMEHHOTO YeJIOBEKa 1

43 UYenoseueckue packl. [IpakTndeckas padora «M3ydenue 1 0.5
9KOJIOTMYECKHX aJanTaluil YeIoBeKar»

49 MeXIMCUUIUIMHAPHBIE METO/bI aHTPOIIOJIOTUU 1

50 3apokIeHue U pa3BUTHE YKOJIOTUN 1

51 Mertoap! sxonorun. JlaboparopHas padora «3ydenue ! 05
METOJIOB 3KOJIOTHYECKUX UCCIIEIOBAHUI

52 3HaueHUe DKOIOTHYECKUX 3HAHUI [T YETOBEKA 1

53 Dkonoruieckue HakTopsl 1
Abuornueckue gaxkropbl. CBET KaK IKOJIOTHUECKUI

54 ¢axrop. JlabopatopHnast pabora «BbisiBienue 1 0.5
MIPUCTIOCOOICHHI OPTaHU3MOB K BIIASHHIO CBETa»
Abuornueckue gakropsl. TemrepaTypa Kak

55 sKonoruueckuii axrop. JlabopaTopHast pabora | 05
«BbIsiBNIeHUE TIPUCTIOCOOIEHHI OPTraHU3MOB K BIIUSHHIO ’
TEMIIEPATYPhD»
Abuotnueckre GakTopbl. BraxkHOCTh Kak IKOJIOrH4YeCKHUit

56 ¢axrop. JlabopatopHast paboTa « AHATOMUYECKHE 1 0.5
0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHHUS

57 Cpensr 00MTaHUS OPTaHU3MOB 1

58 Buonornueckne puTMbI 1

59 JKusHeHHbIE (OPMBI OPraHN3MOB 1

60 Buornueckue dhakrops 1

61 3HaueHne OMOTHYECKUX B3aUMOIENCTBHI IS 1




CyHIE€CTBOBAHUA OPraHU3MOB B CPCJIC oOUTaHUSA

62 DKONMOru4ecKne XapakTepUCTUKH MO ST 1
63 OCHOBHBIE TTOKa3aTeN! MOMYJISIUN: YUCIEHHOCTS, |
IUIOTHOCTB, BO3pPACTHAs H MOJIOBAst CTPYKTYpa
64 OCHOBHBIE TI0Ka3aTeN! MOMYJISIUN: POXKIAEMOCTb, |
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUH
65 Oxonorudeckas CTpyKTypa HOMYISIIMN 1
66 JluHaMuKa NOMYJISIIUY U €€ perysaius 1
67 KpuBble pocra urcneHHocTH nomyisiunu. Kpusble |
BBDKUBaHUS
68 Dxonoruyeckast Huia Buja. Jlaboparopnast padbora | 0.5
«IIpucnocobnenns ceMsiH pacTeHHH K pacCeIeHUIO» ’
69 Bup xax cuctema momymsuit 1
70 3aKOHOMEPHOCTHU MOBEACHUS U MUTPAIMH KUBOTHBIX 1
71 Co000111eCTBO OpraHU3MOB — OHOIEHO3 1
72 OKocucrema Kak OTKphITasi CUCTEMa 1
73 KpyroBopor BeiecTB 1 MOTOK 3HEPTHH B IKOCHUCTEME 1
74 OCHOBHBIE TIOKA3aTENH IKOCUCTEMBI 1
75 OKOoIorn4ecKrie MMpamMuIbl 1
76 W3meneHust cooOIIECTB — CYKIECCHU 1
77 ITpuponHblie S3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. |
DKocucTeMBl MOpel U OKEaHOB
73 IIpuponHblie s3KOCHCTEMBI. DKOCUCTEMBI TYHAP, JIECOB, |
CTEMEM, IyCThIHb
79 AHTpONIOT €HHBIE HKOCHCTEMBI 1
20 Yp6oakocucremsl. [Ipaktudeckas padora «3ydenue u | 0.5
onHcaHue ypOOIKOCHCTEMBI» '
31 3aKkOHOMEPHOCTH (POPMHUPOBAHUSA OCHOBHBIX |
B3aUMOJEICTBUI OPraHU3MOB B 3KOCHCTEMAX
MexaHu3MBbl BO3EHCTBYS 3arps3HEHNN PA3HBIX THIIOB Ha
82 CcyOOpraHM3MEHHOM, OPTaHN3MEHHOM, TIOMYISIIIOHHOM 1 1
9KOCHUCTEMHOM YPOBHSX
83 Bruocdepa — obmierranerapHast 00omouka 3emMin 1




84 VYuenue B. U. BepHanckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChEpHI 1

86 KpyroBopoThI BenecTB 1 OMOr€OXUMHUYCCKUE ITAKITBI 1

87 3oHanabpHOCTH Onochepbl. OCHOBHBIE OHOMBI CYIIH 1

88 YcroitunBocTs Ouocheps 1

89 DKONOrudeckue KpU3uchl U UX MPUIUHBI 1

90 BosneiicTBue yenoBeka Ha onochepy 1

91 AHTpOHOl:eHHoe BO3JICHCTBHUE HA PACTHTEBHBIH U 1
KHUBOTHBIN MUP

92 OxpaHa IpUpoAbI 1

93 OCHOBHBIE NPUHIIUITBI YCTOWYHBOTO PA3BUTHS 1
YEIOBEYECTBA U MPUPOJIBI

o4 PannoHansHOe PUPOIOIIONB30BAHHE H COXPAHECHHE )
OHMOJIOTHYECKOr0 Pa3Hoo0pa3 st 3eMiTu

95 O060061eHue o TeMe «MHKPOIBOIIOIHMS U €€ Pe3yabTaThD» 1

96 O06006meHue o Teme «MaKpOIBOMIOILHMS U €€ Pe3yabTaThD» 1

97 006061eHue o Teme «IIpoucxoxneHne u pa3BUTHE KU3HH |
Ha 3emie»

08 006061eHue 1o Teme «IIporucxoxieHue yenoBeka — |
aHTPOIIOTCHE3)

99 O0061eHHe 110 TeMe «DKOIIOTHS — HayKa O 1
B3aUMOOTHOLICHHUAX OPIaHHU3MOB

100 006061eHne 1o Teme «OpraHu3MBbl U Cpelia OOUTaAHHSD) 1

101 O0061eHHe 110 TeMe «DKOJIOTHS BUIOB U MOMYJISIIU D 1

102 00061eHue o Teme «buocdepa — rimodanpHas |
HKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7.5




IMPOBEPAEMBIE HA EI'D IIO BUOJIOI'MU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHONH TIPOTPAMMBI CPEJHEIO
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHusl

IIpoBepsiemble TpeGOBaHUSI K NpPeIMETHBIM Pe3yJbTATAM OCBOCHHS OCHOBHOW 00pa3oBaTeJIbHOM
NMPOrpamMMbl Cpe/iHero 001ero o0pa3oBanus

CdopMupoBaHHOCTH 3HAHUI O MECTE M POJIA OMOJOTHH B CHCTEME C€CTECTBCHHBIX HAVK, B ()OPMUPOBAHHH
COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTUHBI MHPa, B MO3HAHUH 3aKOHOB TIPUPOBI U PEIICHUU KU3HEHHO
BRKHBIX COIIMATBHO-ITHUCCKUX, IKOHOMHUYCCKHUX, SKOJOTHYECKUX IPOOJIEM YEIIOBEYECTBA, a TAaKKE B
PEIICHHH BOIIPOCOB PAMOHAIBEHOT'O TIPUPOJIONONIE30BAHNS, B (POPMHUPOBAHUH IICHHOCTHOTO OTHOIICHUS K
MpHUpPOJIC, OOIIECTBY, YEIIOBEKY; O BKIIAJC POCCHHCKUX U 3apyOCIKHBIX YUEHBIX — OHMOJIOrOB B Pa3BUTHE
ouosoruu

BJ'IaZ[eHI/Ie CHUCTEMOW 3HaHMH 00 OCHOBHBIX METOAAaX HAYYHOro TIIO3HaHHA, MCIOJIb3YEMbIX B
OHOJIOTMYECKUX HUCCIICAOBAHUAX JKHBBIX 00BEKTOB M JKOCHCTEM (OHI/IcaHI/Ie, HN3MEPCHUE, MPOBCIACHUC
Ha6J'HOZ[eHHI7[); cr1oco0aMHu BEISBICHUS U OLICHKW aHTPOIOTI€HHBIX W3MEHEHUI B pupoxac.

VMmenue BBIIBUTAaTb THUIIOTE3bI, IMPOBEPATH HUX OKCICPUMEHTAJIbHBIMU CPEACTBAMH, (I)OpMyJ'II/IpyH CJIb
HCCIICA0OBAaHNA, aHAJIU3UPOBATH NMOJTYUYCHHBIC PE3YJIbTAThHI U AC€JIaTh BBIBO/IbI.

BrisiBiieHne 3aBHCHMOCTH MCKAY UCCICAYCMBIMU BECIIMUYMHAMMU, o0BICHEHHE MOJIYYCHHBIX PE3YJIbTAaTOB U
(l)OpMyJ'II/IpOBaHI/Ie BbIBOJIOB C MCIIOJIb30BAHUCM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BiajgeTh CUCTEMOW OWOJOTMYECKMX 3HaHWH, KOTOpas BKIIIOYACT: OCHOBOIOJAraIONINe
OUONIOrMYecKre TEPMUHBI M TOHATUS (3KM3HD, KJIETKa, TKaHb, OpTaH, OpraHu3M, BUJL, TOMYJSIHS, SKOCHCTEMA,
OuorieHo3, Ouocdepa; MeTadOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHTCT, OWOCHHTE3 Oelika, OHOIOIMMEpHI,
JICKPETHOCTh, CAMOPETYIISIINS, CAMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTh, H3MEHUYHUBOCTb, SHEPr03aBUCHMOCTb,
POCT U pa3BUTHE);

ouonornueckue Teopuu: kietounas teopus T. IllBanna, M. Illnedinena, P. BupxoBa; KiIOHaIbHO-
cenektuBHoro nmmynutera II. Opmux, .M. MeuHukoBa, XpoMOCOMHas TE€OpHUsSl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimeBoro cxonacrsa K. bapa, spomtoronnas teopust Y. JlapBuHa, CHHTeTHYECKas
TeopHs SBOJIOIMH, Teopus aHTpomoreneza Y. Jlapeuna; Teopust GmoreoneHo3a B.H. Cykauépa; yueHue
H.J. BaBunoBa o0 LEHTpax MHOroo0Opasust M MPOMCXOKIECHHS KyIbTYpHBIX pacTeHuid, ydeHue A.H.
Cegepl1ioBa 0 IyTSX M HAIPaBICHUIX 3BOMIOIMY, yuenue B.1. Bepuaackoro — o Guocdepe);

3aKOHBI (eAMHOOOpa3us IOTOMKOB IIEPBOIO IOKOJEHMS, PACIICIUICHUS IPU3HAKOB, HE3aBUCUMOIO
Hacle[0BaHus MIpU3HaKoB I'. MeHens; CUEINICHHOr0 Hacel0BaHUs IPU3HAKOB M HAPYILICHUs! CLEIUICHUS
resoB T. Moprana; roMOJIOTMYECKUMX pPSAOB B HAcIeACTBEHHOM wu3MeHuuBoctd H.M. Basunosa;
remetnueckoro pasHoBecus Jx. Xapmu u B. BaiiaGepra; 3apoxemmeBoro cxoxctBa K. bBbapa;
Ouorenernueckuit 3akon 3. 'ekkens, ®. Miomnepa);

NPUHLUIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Muanmyma 1O. JIubuxa, 3Konorn4eckon mupamMuibl Yuces, OMOMACChl U SHEPTUH);

runote3bl (koanepBatHoii AWM. Onapuna, mepBuuHoro OynboHa Jx. Xomneiina, mukpochep C. Dokca,
pubozuma T. Yek)

YMeHHe pelats MOMCKOBBIE OMOJOTMYECKUE 3aaull; BBIABISATH NPHYMHHO-CIEICTBEHHBIE CBA3H MEXIY
HCCIETyeMbIMU OMONOrMYECKUMU OOBEKTaMH, MPOLIECCaMH U SIBIICHHSMM; JAeIaTh BBIBOABI M IIPOTHO3BI HA
OCHOBAaHUH IOJTy4EHHBIX PE3yJIbTaTOB;

COCTAaBJISITh TEHOTHITYIECKHE CXEMBI CKPEILMBAHNUS VTS Pa3HBIX THIIOB HACJIEI0BaHMUsI IPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB M 3HEPTUH B 9KOCHCTEMaX (IIeMK MUTAHMS, MUIIEBBIE CETH)

YMeHHe yCTaHaBIMBATh B3aWMOCBA3HM MEXIY CTPOCHHEM M (DYHKUIHMSIMHU: OPTAaHOMIOB, KJIETOK Pa3HBIX
TKaHel, OpraHaMu M CHCTEMaMM OpPIaHOB y PAcTCHHH, )KMBOTHBIX M YEIOBEKa; MEXIy ATalaMHu oOMeHa
BEINIECTB; 3TallaMU KJIETOYHOrO LHUKJIA M KU3HEHHBIX IMKJIOB OPTaHM3MOB; 3TalmaMu 3MOPHOHAIBHOTO
Pa3BHUTHS; TEHOTHIIOM U (PEHOTHIIOM, (DEHOTHIIOM M (DaKTOPaMH Cpebl OOUTAHHMS; IIPOLIECCAMH SBOJIOLIUH;
JBIDKYIIUMHM CHJIAMH aHTPOIIOT€HE3a; KOMIIOHEHTAMH Pa3IMYHBIX 3KOCHCTEM U MPHCIOCOOICHUSIMU K HUM
OpraHn3MOB

YMeH#He BBIIEIATH CYIECTBEHHBIC IPU3HAKU:

CTPOEHHSI BHUPYCOB, KJIETOK IPOKAPHOT M DYKAPHOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHH3MOB,
BHJOB, OHMOTEOIIEHO30B, JKOCHCTEM U Onocdepbl; CTPOSHHS OpPraHOB M CHCTEM OPTraHOB pACTCHUH,
KMBOTHBIX, 4YeEJOBEKa; MPOLECCOB JKU3HENCATENBHOCTH, NPOTEKAIOMMX B OpraHM3Max pacTeHHIl,
JKUBOTHBIX W YeJOBEKa; OMONOTMYECKUX MpOIeccoB: oOMeHa BemlecTB (MeTabonm3M), WHPOpPMAIUU M
MIpEeBpAIICHHUS SHEPTHH, OPOXKEHUs, aBTOTPO(HOr0 W TeTepoTPOPHOro THIIOB MUTAHWS, (OTOCHHTE3a U
XEMOCHHTe3a, MHUTO3a, MeHo3a, TraMeTroreHesa, 3MOpPHOTeHe3a, ITOCTAMOPHOHAIBHOIO — Pa3BUTHUS,
Pa3sMHOXKEHUS, HHANBHIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS T€HOB, TeTEpO3UCa;
JEHCTBUH HMCKYCCTBEHHOTO OTOOpa, CTaOMIM3HPYIOMIETo, JBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO
oTO0pa; AUIONAaTPUYECKOT0 W CUMITATPUIECKOTO BUI000Pa30BaHMS; BIMSHHS IBIDKYIIUX CHJI SBOJIOLIH
Ha TEHO(OHJ NOMYNSALHH; IIPUCIIOCOOJIEHHOCTH OpraHM3MOB K CpeAe OOWTaHWS, UepelOBaHUS
HaIpaBJICHUH SBOIIONUH; KPYTOBOPOTa BELIECTB M ITOTOKA SHEPTHU B SKOCHUCTEMAX




ChopMHPOBaHHOCTE YMEHUS BBIACIATH CYIIECTBEHHBIE NPU3HAKH BHPYCOB, KIETOK MPOKAPHOT |
9YKapuoOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, BHJIOB, OHOTCOIEHO30B W OSKOCHCTEM;
O0COOCHHOCTH TIpOLleCCOB OOMEHa BEUIECTB M IPEBpAIleHUs] SHEPTUM B KIeTKe, (OTOoCHHTE3a,
TUTACTUYECKOTO ¥ PHEPreTHYECKOro 00OMeHa, XeMOCHHTE3a, MUTO03a, Mei03a, OIUIOIOTBOPEHUS, Pa3BUTUS U
Pa3MHOXKEHUsI, HHAWBUAYAIbHOIO pPa3BUTHS OpraHn3Ma (OHTOreHe3a), OOphOBI 3a CyIIECTBOBAHWE,
€CTECTBEHHOT'0 0TOOpa, BHI000Pa30BaHMs, MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie OOUTAaHUS, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOTEHHBIX M3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpoTa
BEIIIECTB U IIPEBpalleHus SHepruu B Onochepe

YMeHue Ucronbp30BaTh COOTBCTCTBYIOIINE apIr'yMCHTEI, 6I/IOJ'IOFI/I‘-IGCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY IJISA
J0Ka3aTeIbCTBa POACTBA OPraHU3MOB PAa3HbIX CHCTCMATUYCCKUX TPYIII; B3aMMOCBA3U OPraHM3MOB U
Cpeabl O6I/ITaHI/IH; CANHCTBA YCJIOBEYCCKHUX pac, HeO6XO)II/IMOCTI/I 300pOBOI'0 06p333 JKU3HH, COXPAHCHUA
pa3H006pa3Hﬂ BHUIOB M 5KOCUCTEM KaK YCJIOBHA COCYHICCTBOBAHUSA MPUPOJALI U YCTIOBCUCCTBA

YMeHHe KPUTHUECKU OIICHUBATh WH(POPMANUIO OHOJIOTMYSCKOrO CONCpXKAHHS;, HWHTEPIPETUPOBAThH
STHYECKHE AaCIEKThl COBPEMEHHBIX HCCICNOBAaHMHA B  OWONIOTHH, MEIUIIMHE, OHOTCXHOJIOTHH;
paccMaTpuBaTh TI00aIbHBIC SKOJOTHYCCKHE MPOOIEMBI COBPEMEHHOCTH, ()OPMHPOBATH TI0 OTHOIICHHIO K
HUM COOCTBCHHYIO MO3HUIIHIO




IHEPEYEHb DJJIEMEHTOB COIEPKAHUSA, IPOBEPAEMBIX HA EID9 IIO

BUOJIOI'NA
Kon IIpoBepsieMblii 3JIeMEHT COAEP:KAHUS
1 buonorus kak Hayka. JKuBble CUCTEMBI U UX U3yYEHHE

CoBpeMeHHasi OWONIOrHsl — KOMIUIEKCHAsE Hayka. buonormyeckne HayKd W H3ydaeMble UMM TIPOOJIEMBI
®dyHIaMeHTaNbHbIe, TPUKIIAAHBIE W TIONCKOBBIC HAy9YHBIE HCCIICIOBAHUS B OMOIOTHH.

1.1 3HavyeHne OMoyoruy B (OPMHUPOBAHHM COBPEMEHHOI ecTeCTBEHHO-HaydIHOW KapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Owonorueil. 3HaueHWe OHMOJOTMM B NPAKTHYECKOH JIEATEIbHOCTH YeJIOBeKa: MEIHIHUHE,
CEJIbCKOM XO34HCTBE, IPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJIBI

JKuBble cucTeMBI Kak IpeaAMET U3YyUCHUA ounonorun. CBOKMCTBA >KUBBIX CHCTEM: CIHNHCTBO XHUMHYCCKOI'O
coCTaBa, IAUCKPCTHOCTL U MLCJIOCTHOCTb, CJIOKHOCTb W YIHOPAAOYCHHOCTL CTPYKTYpPbI, OTKPBITOCTD,
caMoopranusanuys, CaMOBOCIIPONU3BEACHUE, pa3ApaKUMOCTb, U3BMCHYUBOCTb, POCT U Pa3BUTHUC.

1.2 VYpoBHM OpraHM3alMil >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KJIETOYHBIM, TKAaHEBBIH, OpPraHU3MEHHBIMH,
MOy IAL[MOHHO-BUI0BOH, 9KOCUCTEMHBIN (OmoreoneHOTHYECKHIA), OonochepHsI. IIponeccsl,
MIPOMCXOJIAIINE B JKUBBIX cucTeMax. OCHOBHBIC NMPH3HAKH >KUBOro. JKW3HB Kak (opMa CyIIeCTBOBaHHS
MaTepUH

Mertonnl 6uonoruveckoii Hayku. HaOmromeHue, u3MepeHne, SKCIICPUMEHT, CUCTEMAaTH3aIlHs, MCTaaHaIu3.
ITonsitTue o 3aBucUMOM W He3aBUCHMOHM TepemeHHoW. [lnanupoBanue skcrnepumenTa. IloctaHOBKa U
1.3 npoBepka runores. Hynesas rumoresa. [ToHsTHe BRIOOPKH U €€ TOCTOBEPHOCTh. Pa3dpoc B OMOIOrMUECKUX
naHHbIX. OIeHKa JOCTOBEPHOCTU IMONYYEHHBIX pPE3YAbTaToB. [IpUYMHBI HCKaXXEHUS Pe3yJIbTaTOB
sKcriepuMenTa. [ToHsITHe CTATUCTUYECKOrO TeCcTa

2 Kierka kax Onosornueckas cucrema

Kierka — cTpykTypHO-(pyHKIIMOHANIBHAS eMHUIA XKUBOTO. McTopust oTkphiTHS KieTku. Pabotsl P. I'yka, A.
Jleenryka. Knerounass teopust (T. IlBamn, M. Ilneiinen, P. BupxoB). OcHOBHbIE TOJIOXKEHUS
2.1 COBPEMEHHOM KJIIETOUHOU TEOpUH.

MeTtonsl MOJIEKYJISIPHOW U KJIETOYHOH OHONOTHMH: MHUKPOCKOMNMS, Xpomartorpadusi, 31eKTpodope3, METo.I
MEUeHBIX aTOMOB, TU(depeHnnanbpHoe HeHTPU(BYTHPOBaHUE, KYJIbTUBHPOBAHHE KIETOK

XHUMUYECKUNA COCTAaB KJIETKU. MaKpo-, MUKpO- U YJIIbTPAMHUKPOIEMEHTHL. Bola 1 €€ ponb Kak pacTBOpPUTENS,
peareura, ydacTue€ B CTPYKTYPUPOBAHHUU KIICTKHU, TCIIIOPETYIISALUH. MHHCpaHLHLIC BCHICCTBA KJIICTKH, UX
Ouonornyeckas ponb. Pojab KaTHOHOB U AaHHOHOB B KJIETKE.

Buonornueckue nosaumepsl. benku. AMHHOKUCIOTHBIH cocTaB 0enkoB. CTPYKTYpbl OSITKOBOH MOJIEKYIIBI.
IlepBuunas cTpykTypa Oenka, NenTHAHAs CBs3b. BTopHuHAs, TpeTHYHAs, YETBEPTHYHAS CTPYKTYPHI.
Henarypauus. Cpoiicta 0eikoB. Knaccudukanus 6enkoB. buonoruueckie GyHKIMN OSITKOB.

VYraeBonsl. MoHOcaxapuipl, AUCAXapHbl, ONUrocaxapuapl U noiaucaxapuapl. OOImuM MUIaH CTPOEHUS U
(bM3HKO-XMMHUYECKHE CBOWCTBA YIIIEBOAOB. bronornyeckue GpyHKIMN YTI€BOAOB.

29 Jluuppl.  TmapodunbHO-rHapodoOHbIe  cBoMcrBa.  Kiaccudukaumss — nunupoB.  Tpuriuuepuibl,
’ (dbochonunuapl, BOCKH, cTepousl. buonornueckue (GyHKipn aunuaoB. OOmme cBoicTBa OUOIOTHUECKUX
MeMOpaH — TeKy4ecTb, CIIOCOOHOCTh K CaM03aMBIKaHHIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunoeie kuciotsl. JJHK u PHK. Crpoenme HyknenHOBBIX kucioT. Hyxieorumsl. IlpuHimmn
komIuieMeHTapHoctu. [IpaBmino Yapradda. Crpykrypa JHK — nBoiinas criupans. MecToHaxoxJIeHUE U
ouonorndeckue ¢pynkiyu JJHK. Buast PHK. @yakunu PHK B kietke.

Crpoenue monekyinbl AT®. Makpoapruueckue cBsizu B monekyine AT®. buonornueckue ¢pynkimu ATO.
BoccranoBieHHbIe TepeHOCUnKH, UX QyHKnuH B kietke. CexBennpobanue JHK.

CrpykrypHas OMoNorusi: OHOXUMHUIECKUE U OMOPH3MUYECKUE HCCISIOBAHHSI COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYPBI OHOMOJIEKYTT

THumbl KIETOK: dyKapHoTHUecKas M NpokapuoTmyeckas. CTpyKTypHO-(QYHKIHOHAIBHBIE OO0pa3oBaHHUS
KIIETKH.

Crpoenne mpokapuoTHueckoi kieTku. Kierounas creHka Oakrepmii m apxeil. OcoOEHHOCTH CTPOEHUS
rerepoTpodHOii ¥ aBTOTPOGHOMN MPOKAPHOTUIECKUX KIETOK. MECTO M POJIb IMPOKAPHUOT B OHOLIEHO3aX.
Crtpoernne U (yHKIIMOHHPOBAHUE dYKApHOTHIECCKON KieTkd. [Ima3marndeckas MemOpaHa (TurazMaieMma).
CrpykTypa mma3MaTudeckoll meMOpaHel. TpaHCIOPT BemlecTB dYepe3 IUIa3MaTHYECKyI0 MeMOpaHy:
maccuBHBIA (muddy3us, obmerduéuHas aud@y3us), aKTHBHBIA (TIEPBUYHBI W BTOPHYHBIA aKTUBHBIN
Tpancnopt). [lomynpornmaemocts MeMOpaHsl. PaboTa HaTphii-KaIneBoro Hacoca. DHAOINUTO3: THHOIIUTO3,
2.3 (arommro3. Dx3omuTo3. Kinerounas creaka. CTpykTypa v G yHKIMH KIIETOYHON CTEHKH pPaCTEHUH, TpHOOB.
Hurorumasma. L{uto3ons. Lurockener. Jpmkenne muromia3Mbel. OpraHownasl kieTku. OgHoMeMOpaHHBIC
opraHoufipl KIETKH: dHpormaszMatudeckas cetb (OIIC), ammapatr ['ombmku, JTH30COMBI, X CTPOCHHE U
¢yHkmu. B3auMocBA3p 0nHOMEMOpPaHHBIX OpPraHOMAOB KieTKH. CTpoeHHEe TPaHyISIPHOTO PETHKYIyMa.
Cunte3  pactBopuMbIx  OenkoB. CHHTE3  KIETOUHBIX  MeMOpaH. [maakuii  (arpaHyJIspHBIA)
SHIOIIa3MaTHIecKni peTukynyMm. CekperopHast (yHkius ammapara ['onppku. TpaHCIOpPT BemiecTB B
KieTke. Bakyonu pactutensHbix kiaetok. Kitetounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH: MUTOXOH/APHH, TTACTHABIL.

Crpoenre W (YHKIMHM MHTOXOHAPHM M T1uiacTua. IlepBHYHBIE, BTOPWYHBIE W CIOXKHBIC TLUTACTHBI




(hOTOCHHTE3UPYIOIMNX IYKApHOT. XJIOPOIJIACThI, XPOMOILTACTHI, JIEHKOIIACTHI BBICIINX PACTCHUH.
HememOpannbie opranouns! ki1etki CtpoeHrne U GyHKIMM HeMeMOpaHHbBIX OPTraHOWIOB KJIETKH. PHOOCOMBL.
MuxkpodmiamenTsl. Mplmeynsie kieTkn. Mukporpyboukn. Knerounsnid nentp. CTpoeHHe W IBIKEHHE
KTYTHKOB ¥ pecHHYeK. MUKpOTpyOOUKH [TUTOIUIa3MBL. L|eHTpHOIb.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U QYHKIWU. SnepHbIii OeTKoBbIH
MaTpukc. [IpocTpaHCTBEHHOE pacHoNIOKEHHE XpOMOCOM B uHTepdaszHOM siape. bemkum xpomatmHa —
THCTOHBI.

Knerounsie BkimroueHns. CpaBHHTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTHUTENbHOW, >KUBOTHOM,
rpuOHOiT)
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AccUMWISIINS U AUCCUMWISIIAS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIecTB: aBTOTPO(HBIA U
rerepoTpodHbId. YuacTie KHciIopoga B OOMEHHBIX IIpolleccax. DHepreTnieckoe olecrieueHHe KIETKH:
npespamienne AT® B oOMeHHBIX mnporeccax. DepMeHTaTHBHBIN XapakTep peakIHid KIETOYHOTrO
Merabonu3ma. DepMeHTBI, WX CTpOeHHe, CBOicTBa M MexaHm3M jeicTBus. Kodepmentsl. Orinmums
(PepMEHTOB OT HEOPraHWYECKHX KaTaJH3aTOpPOB. bellku-akTUBATOpHI M OENKHU-MHIMOUTOPHI. 3aBUCUMOCTH
CKOpOCTH (pepMEHTaTHBHBIX PEAKIMH OT Pa3IndHBIX (PaKTOPOB.

[lepBUuHBI CHHTE3 OpraHMYecKHX BewlecTB B kierke. Dorocunre3. Pomp XiopomsactoB B mporecce
¢dorocunTeza. CBeToBas u TeMHOBas pa3bl. [IpogykTrBHOCTH poTOCHHTE3a. Brimsinne pa3nuuHbIX (akTopoB
Ha CKOpOCTh oTOCHHTE3a. 3HaueHne (POTOCHHTE3A.

XeMOocCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETHKOB: HUTPUGHULUPYIOLIHE Oakrepuw,
xKeJe300aKTepn, cepobakTepruu, BOIOPOAHbIE OakTepun. 3HaAYEHHE XEMOCHHTE3a.

AmnHaspoOHble opraHu3Mbl. Buael Opokenusi. ITpoaykTel OpoKeHHST W WX HCHOJNB30BAHUE YEIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBI KaK 00bEKTH OMOTEXHOJIOIMH ¥ BO30YIUTENHN OOJIE3HEH.

AppoOHBIE OpraHusMbl. JTanbl 3HepreTmdeckoro obOmeHna. [logroroBurenbHblid 3Tam. [nmkomnsz —
0eCKHCIIOPOTHOE pacCIleIIEHHE TIIOKO3BL.

Buonornueckoe OKUCIEHUE, WIN KIETOUHOE JbIXaHue. Poib MUTOXOHIPHEH B Tporieccax OMOIOrHYECKOro
okucnenns. [uxinueckue peaxumu. OxucnutenbHoe (ocopuinpoBanue. [IpenmyiiecTBa a’poOHOro
nyTH o0OMEeHa BellIecTB nepe]] aHadpoOHbIM. DPdeKTHBHOCTh YHEPreTHUECKOro 00MeHa

2.5

PeaKuym MaTpU4YHOr0 CHHTE3a. HpI/IHL[I/IH KOMIIVIEMEHTAPHOCTU B PpCAKIUAX MATPpHUYHOI'O CHHTE3A.
Peanuzanust HacjeNCTBEHHOW WHGpOpMalK. [ eHEeTHYeCKHd KOJ, €ro CBOMCTBA. TpaHCKpHUIIIMSI —
MaTpuuHblii cunHTe3 PHK. IlpuHIMOBI TpaHCKPUNLMK: KOMIUIEMEHTAPHOCTh, aHTHNAPAJIEIbHOCTD,
acuMMeTpu4HOCTh. TpaHcnsinus u e€ stambl. Yuactue Tpancnoptabix PHK B OnocunTese Oenka. YcioBus
Ouocunresa Oenka. KomupoBanue aMuHOKUCIOT. Posib pubocoM B GrocuHTE3e OesKa.

Opranuszanust reHoMa y HMPOKapHOT U 3yKapuoT. Peryssiuus akTUBHOCTH I'€HOB y HpoKapHoT. I'mmoresa
onepona (®. XKako0, XK. Mano). Perynsiust oOMeHHbIX mpolieccoB B KieTke. KiieTouHslit romeocras.
Bupycel — HekieTouHble (POPMBI )KU3HU U 0ONUraTHble napa3uThl. CTpOeHHE MPOCTHIX U CIOXKHBIX BUPYCOB,
peTpoBHUpYCOB, OakTeprodaros.

BupycHbie 3a0oneBanusi 4ejoBeka, JkMBOTHbIX, pactenud. CIIUJ], COVID-19, coumnansHble u
MEIUIUHCKUE TPOOIEMBI

2.6

Krnerounsrii muwkn, ero mepuons! u perymsuus. Mutepdasza u muTo3. OCOOEHHOCTH IIPOLIECCOB,
nporekaromux B uHTepdasze. [loaroroBka kierku K nenenuto. [IpecuHTeTHdeckuii (IOCTMUTOTHYECKHH),
CHHTETHUYECKHI U MOCTCUHTETHYECKUN (IPEMUTOTHYECKHUIT) IepHOabI HHTEp(a3hl.

Matpuunsiii  cuare3 JHK — pemmukammsa. Ilpuamuner permkanuu  JHK:  koMrmeMeHTapHOCTD,
MTOTYKOHCEPBAaTUBHBIM CHHTE3, aHTHUIapauienbHOocTh. Mexanusm permkammn  JIHK.  Xpomocomsr.
Crpoenne xpomocoM. Tenomepsl U Tenomepaza. XpOMOCOMHBINM HA00Op KIETKH — KapUOTHUIIL. JIMIUIONAHBINA
Y TaIUIOUTHBIH HA0OPBI XpOMOCOM. ['OMOJIOrHYHBIE XPOMOCOMBL. [10/10BbIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaguym MUTO3a M MIPOUCXOJAIINE B HUX Iporiecchl. Tumbl MuTo3a. Kaproknunes
W LUTOKMHE3. buomormueckoe 3HauYeHWE MUTO3a. Perymsimms MHUTOTHYECKOTO IHKJIA  KIIETKH.
[Iporpammupyemas KIeToqHast THOENb — aloNTo3.

@DyHKUMOHAIbHAS TEHOMUKA

Opraam3m Kak OHONOTrHYecKasi CHCTEMa

3.1

OnHOKIIETOYHBIE, KOJIOHWAJIbHBIE, MHOTOKJIETOYHBIE OPTaHN3Mbl 1 MHOTOTKaHEBBIE OPTaHU3MBI.

@opMBI pa3MHOXKCHHSI OpPraHU3MOB: Oecrioiioe (BKJIIOYAas BETETaTUBHOE) W IoJoBoe. Buabl Oecmonoro
Pa3MHOKEHUS: TIOYKOBAHNE, CIIOPYIISAIHNS, (pparMeHTanus, KITOHUPOBAHHE.

[TonmoBoe pasmHokenue. [lonoBrre KiteTku, wim rameTsl. Mefio3. Ctagun Meiiosa. [loBeneHre XxpoMocoM B
meioze. Kpoccunrosep. buonormueckuil cmpici Melio3a M HOJOBOro Ipouecca. Melo3 U ero Mecto B
KU3HEHHOM ITHKJIE OPTaHU3MOB.

[IpenzapoxpimeBoe passutue. ['amerorene3 y *uBOTHBIX. [lomoBble sxene3pl. OOpazoBaHWE W Pa3BUTHE
MONOBBIX KJETOK. CmepmaTtoreHe3 u ooreHe3. CTpoeHHEe TONOBBIX KIETOK. OIUIOMOTBOPEHHE W
SMOpHOHAIFHOE Pa3BUTHE )XKUBOTHBIX. CIIOCOOBI OIIOZJOTBOPEHHS: HApYXHOE, BHyTpeHHee. [lapTeHorenes.
WnnmBrayansHoe pa3BuTHe opranm3sMoB (oHToreHe3). Cramum 3MOpHOreHe3a >KMBOTHBIX (Ha HpuMepe
nsarymkn). JpoGmenne. Tumbl apoGnenns. OcoOeHHOCTH JIpOONCHUS] MIIEKONMUTAIONINX. 3apOJbIIIeBhIe
JIUCTKH (TacTpyssiuus). 3akiajKa OpraHoOB M TKaHEH W3 3apOJBIIIEBHIX JMCTKOB. B3anMHOE BIUMsSHHE YacTel
pa3BHBAIONIETOCS 3apojpllia (3MOpHOHANbHAST MHAYKIMSA). 3aKiaika IUIaHa CTPOCHHs JXKMBOTHOTO Kak




pe3ysbTaT MEpapXWuecKuX B3aWMOJICWCTBMI T'eHOB. BimsHme Ha SMOpHMOHAIFHOE pa3BHTHE Pa3INYHBIX
(haKTOPOB OKPY’KAIOIIEH CpEIbL.

Poct u pasButne xuBoTHBIX. [TocTamOpronansHelil nepuon. Ilpsmoe u HenpsiMoe pasButHe. PasButie c
MeTaMopdo30M y OECIO3BOHOYHBIX W TTO3BOHOYHBIX >KHBOTHBIX. bHOIOrMYeckoe 3HaueHHWE MPSMOTro U
HEMpsMOTrO pa3BUTHUs, MX PACIPOCTPaHEHUE B NpHpoje. THUIBl pocTa XKUBOTHBIX. (DaKTOPHI PErymsnuu
pocTa XHMBOTHBIX 1 4enoBeka. CTasuu MocTIMOPHOHANBHOTO pa3BUTHS Y )KUBOTHBIX U desioBeka. [leprosis
OHTOT€HE3a YeNIOBEKA.

PasmHOXeHnEe M pa3Buthe pacteHuil. ['amerodut m cropodur. Meifo3 B KM3HEHHOM IHMKJIE pPacTeHUIL.
OOpa3zoBanue crop B Imporecce Meio3a. ['amerorenes y pacrenuil. OILIONOTBOpEHUE M pa3BUTHUE
pacTUTENFHBIX OpraHu3MOB. J[BOHOE OIIOOTBOPEHNE Y IIBETKOBBIX pacTeHnid. OOpa3oBaHHE U pa3BHUTHE
ceMeHU. MexaHU3MBbl peryisluu OHTOreHe3a Y PACTeHUH U JKUBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHUA U PA3BUTUA I'CHCTUKU KaK HAYKH. OCHOBHEIE T€HETUYECKHE MOHITHSI U CHMBOJIBL.
T'omonoruyneie XPpOMOCOMBI, aJIJICJIbHBIC I'CHbI, aJIbTCPHATUBHBIC ITPU3HAKHU, )IOMI/IHB.HTHI:IIZ n peuecanHmﬁ
MNpU3HAK, TOMO3UI0Ta, IeTCPO3UroTra, 4Yucras JIMHUA, FI/I6pI/I}ILI, T'CHOTHUII, (1)eHOTI/IH. OCHOBHEIE METOAbI
TCHCTUKU FH6pPIZ[OJ'IOFPI‘IeCKPII>i, HPITOJIOFPI‘ICCKPlﬁ, MOHeKyﬂHpHO-FeHeTH‘IeCKHﬁ
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Monorubpugaoe ckpeniiBanue. IlepBolii 3akoH MeHzenss — 3aKOH €IMHOO0Opa3us THOPUIOB IEPBOTO
nokonenus. IIpaBuno nomuHHpoBaHus. Bropoil 3akoH MeHzaenss — 3aKOH pacIIEIUIEHHs TNPU3HAKOB.
[{uronornueckrue OCHOBHI MOHOTHMOPHIHOT'O CKPELIMBAHMs. [ MITOTe3a YHCTOTHI raMer.

Ananuzupyrolee ckpenmpanue. [IpoMexxyTouHbli XapakTep HacienoBaHus. Paciienyienne npu3HakoB Mpu
HETIOJIHOM JJOMUHHMPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHzemsl — 3aKOH He3aBHCUMOr'0 HacClle[IOBaHUsI TIPU3HAKOB.
[uronornueckue OCHOBBI JUTMOPUIHOTO CKPELIMBAHHSL.

CuerieHHoe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CuemieHHOe HacieJOBaHHWE TI'€HOB,
HapyIleHNe CLEIUICHUS MeXAY F'eHaMHU. XpOMOCOMHAsI TEOPHsI HAaClIeACTBEHHOCTH.

I'enetrka mona. XpOMOCOMHBIM MEXaHU3M OINpeJeNeHHsT Moja. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'omorameTHslii M reTeporaMeTHbIi Noj. ['eHeTnyeckas CTpyKTypa IOJOBBIX XxpomocoM. Hacienosanue
MPU3HAKOB, CIEMJICHHBIX C ITOJIOM.

'enotun kak nenoctHas cucreMa. [IneoTrpornus — MHOXKECTBEHHOE JIeMCTBUE TeHa. MHOKECTBEHHBIM
ajutenn3M. BzanMoselicTBue HeassienbHbIX TeHOB. KommieMenTapHocTh. Dnuctas. [lomumepus
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B3aumoseiicTBue reHoTHNA U cperibl pH (opMHUpoBaHUH (GeHotrna. Mi3ameHunBocTh npru3HakoB. KauectBeHHbIE
Y KOJIMYECTBEHHBIE MPU3HAKU. BUIpl NI3MEHUMBOCTH: HEHACIIECACTBEHHAS! U HACIICACTBCHHASL.
MonubukaloHHas U3MEHIMBOCTh. Poib cpefpl B (popMupoBaHin MonuduKamoHHoN u3MeHunBocTd. Hopma
peakiuy Tpu3Haka. BapmarmoHHbIi psx u  BapuaimonHas kpuBas (B. Moranmcen). CaoiicTBa
MOIU(UKAIMOHHONH U3MEHYHUBOCTH.

l'eHoTunMueckass w3MeHUYMBOCTh. (CBOMCTBa T'CHOTHITMYECKOW W3MEHUMBOCTH. BHABl Te€HOTHUIHMYECKOH
M3MEHYMBOCTH: KOMOMHATHBHASL, MyTAlIMOHHASL.

KomOuHaTiBHas 13MEHUMBOCTb. Meii03 M TOJIOBOM MPOLIECC — OCHOBAa KOMOWHATUBHON M3MEHYHMBOCTH. Ponb
KOMOWHATHBHON M3MEHYMBOCTHU B CO3JJAHNH I'€HETUYECKOr0 pa3sHOOOpasys B IpesieiaX OTHOrO BUAA.
MyTanmoHHass W3MEHYMBOCTb. BuIpI MyTauuid: T€HHbIE, XPOMOCOMHbIE, TcHOMHbIE. CIOHTAaHHBIE WU
HMHAYLIUPOBaHHBIE MyTallUU. SnepHble U IuTOIIIa3MaTHyeckue Myrauuy. CoMaTHuecKHe U MOJIOBbIE MYTALUN.
IpyyHEl BO3HUKHOBEHUS MyTalui. MyTareHsl M MX BIMSHUC HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
mporiecca. 3aKOH TOMOJIOTMYECKHUX PSANOB B HaciencTBeHHoW m3MmeHunBoctu (H.M. BaBunos). Bresnepnas
HM3MEHYMBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuorun genoBeka. MexxayHapomHas mporpaMMa HCCIEOBAHHS T€HOMa deloBeKa. MeTonpl M3ydeHUs
TCHETUKU  4YeJOBeKa:  TEeHEaJOrMYecKHd,  OJIM3HELOBBIA,  IIUTOr€HETHYECKHUH,  MOMYISIHOHHO-
CTaTUCTHYECKHUN, MOIIEKYIspHO-TeHeTndecknil. CoBpeMeHHOe OIperesieHie TEeHOTHIA: MOJTHOTEHOMHOE
CEKBEHHUPOBAHME, TE€HOTUIIMPOBAHHWE, B TOM uyucie ¢ nomoumpto [II[P-ananuza. HacnencrBeHHble
3a0oneBaHns dYeloBeKa. ['€eHHBIE M XPOMOCOMHBIE OOJE3HM 4UeNOoBeKa. bonesHm ¢ HacleICTBEHHON
MIPEPaCIIONOKEHHOCTHI0. 3HAUYSHNE MEIUIMHCKON TeHEeTHKH B MPEIOTBPAIICHHN M JICUCHUH T'€HETHIECKIX
3a00s1eBanuii yenoBeka. CTBOJIOBBIC KICTKU

3.6

JomecTrkamust ¥ CeNeKIms. 3apoKIeHHe CeJIeKIMH W aoMecTukanuu. Yuenne H.M. BaBmioBa o meHTpax
MIPOUCXOXKICHUSI U MHOT000pa3ys KyIbTYpPHBIX pacTeHHid. Ponp celekumu B CO3MaHWM COPTOB PACTEHHUN H
mopo XuBOTHEIX. CopT, Mopoza, mTaMM. 3aKOH TOMOJIOTHIECKUX PSIOB B HACIEICTBEHHOH M3MEHYHBOCTH
H.J. BaBunosa, ero 3Ha4eHHE TS CENEKITHOHHON PabOTHI.

Mertonsl ceneKnnoOHHOW pPaboThl. VCKycCTBEHHBIH OTOOp: MAacCcOBBIE W WHIWBUAYaIbHBIN. TaIlbl
KOMOWHAIIMOHHON ceneknuu. VIcmbITaHne NpOW3BOAMTENEH MO MOTOMCTBY. OTOOp MO TEHOTHITY C
TTOMOIIBIO OLIEHKH (PEHOTHIIA TIOTOMCTBA U OTOOP IO TEHOTHUITYy ¢ momorbto aHanmmza JTHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeNIEKIIMOHHON paloThl. PajnanioHHBIN ¥ XUMUYECKUA MyTareHes3
KaK ACTOYHUK MYTalWi y KyJbTYpPHBIX (GOpM OpraHn3MoB. Vcronp30BaHHE TEHOMHOTO PEJAKTHPOBAHUS U
MeToa0B pekomOnHaHTHEIX JJHK ams momydeHns HCXOMHOTO MaTeprana Ui CENEKITHH.

[omy4erne momumonaos. BayTpuBrmIoBas ruOpumm3anys. BIm3KoponcTBEHHOE CKPEIIMBAHYIE, FITH WHOPY/IIHT.
HeponctBeHHoe cKpemmBaHue, WM ayTOpUAMHT. [ eTeposuc W ero npuuuHbEL Vcmonmp3oBaHHWE TeTepo3rca B
cenexrmn. OtnanéaHas ruopumanyst. [Ipeononenre OecIuioays MEXBHIOBBIX THOPHIOB. JJOCTIDKEHHS CETICKII




paCTeH]/Iﬁ W JKUBOTHBIX

3.7

OOBEKTHI, UCTONB3yeMble B OMOTEXHOJIOTUH, — KJICTOYHBIC M TKAHEBBIC KYIBTYPHI, MUKPOOPTaHU3MEI, HX
XapaKTepUCTHKa. TpaauIioOHHas OMOTEXHOJIOTHS: XJIeOOMeUYeHNe, MOTyICHIE KUCIOMOIOUHBIX MPOIYKTOB,
BHHOJeNTHEe. MukpoOuonorudeckuii cuaTe3. OOBEKTHI MHUKPOOHOIIOTHYECKUX TeXHONOTHH. TIpon3BomcTBo
Oenka, aMUHOKUCIOT M BUTAMHHOB. VICKYCCTBEHHOE OIUIOJIOTBOPCHUE. PEKOHCTPYKIUS SHICKICTOK |
KJIOHUPOBAHUE KUBOTHBIX. METO/1 TpaHCIUIaHTALIMK 1P KIETOK.

XpoMocoMHast ¥ TeHHasi HHKeHepHs. VICKyCCTBEHHBIH CHHTE3 TeHa W KOHCTPYHPOBAHHE PEKOMOWHAHTHBIX
JHK. ocTmxeHus U MepCIeKTHBE XpPOMOCOMHOW ¥ TCHHOW WHKEHEpUH. MeTuIuHCKAe OMOTEXHOIOTHH.
Hcnonp30BaHue CTBOJIOBEIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHU4YCCKOTro MHpa

4.1

Buonmorndeckoe pasHooOpasue opranu3zMoB. CoOBpeMEHHas CHCTEMa OPTaHUYECKOro Mupa. [IpUHIUTIBI
KIaccu(UKaIy Oprann3MoB. OCHOBHBIC CHCTEMATHYCCKHUE TPYITIIBI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHHS U JKU3HEACATEIILHOCTH OHOKJICTOUHBIX OPraHM3MOB. bakTepuu, apxew,
OJTHOKJICTOYHBIC TPHUOBI, ONHOKIETOYHBIC BOJOPOCIH, IPYTrHe MPOTHCTHL. KOJOHMANBHBIC OPTaHU3MEL.
JIBW)KeHHE  ONHOKIJICTOYHBIX OpPraHM3MOB: aMEOOHMITHOE, IKTYTHKOBOE, pPECHHYHOE. 3ammra Yy
OJTHOKJIETOYHBIX OpraHU3MOB. Pa3zipakuMOCTh Y OHOKJIETOYHBIX OPTaHU3MOB. TaKCUCHI

4.2

MHOrokneTouHsle pacreHus. B3amMocBs3p yacTell MHOIOKJIETOUHOro opraHu3Mma. TKaHH, OpraHsl U
CHCTEMBl OPraHOB MHOTOKJIETOYHOro opraHu3ma. OpraHusMm Kak efquHoe Ienoe. TkaHu pacteHMd. Tumbsl
pacTUTeNbHBIX TKaHeH: oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJSINAS, OCHOBHAs, MEXaHHYeCKas.
OcobeHHOCTH cTpoeHHs, (PYHKIUH U PACIIONOKEHHS TKAHEH B OpraHax pacTeHUi

4.3

BereratuBHble M TeHepaTHBHbIE OpraHbl pacTeHuil. (DYHKIMU OpPraHoB W cuUCTeM opraHoB. Kapkac
pacrteHuii. J[B>keHHE MHOTOKJIETOYHBIX PACTeHUN: TPONU3MbI U HacTuM. [lornomieHre Boapbl, YIIEKUCIOTO
ra3a U MHUHEPaJbHBIX BEIIECTB pacTeHusAMH. J[pixanuwe pacteHuil. Juddy3us ra3oB uepes MOBEPXHOCTH
KJIeTKU. TpaHCIOpPTHBIE CHCTEMBI pacTeHui. Boiienenume y pacreHuwid. 3ammra y MHOTOKIETOYHBIX
pactenmii. Kyrukyna. Cpencrsa macCUBHON M XMMHYECKOI 3amuThl. DUTOHIHUBL.

Pazipa)xuMoCTh U peryssiiys y OpranusmMoB. Pa3napakxuMoOCTh U PEryisiiiisl Yy MHOTOKJIETOUHBIX PACTCHUM.
PocToBbI€ BelllecTBa U X 3HAUYEHUE

4.5

MHOrokJIeTOYHbIE KUBOTHbIE. B3aMMOCBA3b yacTell MHOTOKJIETOYHOrO oOpraHu3ma. TKaHW, OpraHbl U
CHUCTEMBbl OPraHOB MHOTOKJIETOYHOr0 opraHu3ma. OpraHu3m Kak enuHoe 1enoe. ['omeocrtas. TkaHu
’KMUBOTHBIX W YeJIOBEKa. THIIbI )KUBOTHBIX TKAHEH: 3MUTENNaIbHAsI, COEIMHUTEIIbHAS, MbILLICYHAs, HEPBHASL.
OcoOeHHOCTH CTpOeHHUs, (PYHKIHUH U PACIIONOKEHHS TKAHEH B OpraHax XXMBOTHBIX U YeJIOBEKa

4.6

OpraHbl ¥ CUCTEMBI OPTaHOB >KUBOTHBIX. DYHKIIMU OPraHOB U cucTeM opraHo. Ornopa Teixa OpraHU3MOB.
CkerneTbl OJHOKJIETOUHBIX ¥ MHOTOKJIETOUYHBIX KHMBOTHBIX. HapyxHbli 1 BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEH.

JIBIDKEHHE MHOTOKJIETOUHBIX JKMBOTHBIX. [IuTaHMe »XHMBOTHBIX. IIMTaHME IO3BOHOUYHBIX JKUBOTHBIX.
Jpixanue >xuBoTHBIX. KoxxHoe npixanue. XKabepHoe 1 IErouHoOe IbIXaHue.

JlpIxaHHe I03BOHOYHBIX JKHBOTHBIX. OBOIIOIMOHHOE YCIO)XKHEHHUE CTPOCHUSI JErKMX IO3BOHOUYHBIX
KHUBOTHBIX. J[pIxaTenbpHas cucTteMa uenoBeka. MexaHu3M BEeHTHIISIIUY JEKUX Y ITUI] U MIIEKONUTAIOIINX.
TpaHcopt BelecTB y OpraHu3MoB. TpaHCIIOPT BEIIECTB y XKUBOTHBIX. KpoBeHOCHas cuctemMa U €€ opraHsl.
KpoBeHocHas cucTeMa MMO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOpalieHus. DBOIIOLHOHHbIEC YCIOKHEHUS
CTPOCHHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX XHBOTHBIX. BblneneHue y opraHusMoB. Beinenenue y
KHUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opransl BblieneHus. CBsi3b MOJIOCTH Tela C KPOBEHOCHOW W
BBIJICIIUTENIbHON cHUcTeMaMH. BblneneHue y IO3BOHOYHBIX JKHMBOTHBIX. 3alllUTa y MHOTOKIETOYHBIX
XKHUBOTHBIX. IIOKpOBBI U MX IPOU3BOAHBIE.

PaznpaxxumMocTs U perymsnus y OpraHu3MoB. Pa3ipakuMOCTh y OJHOKJIETOYHBIX OPTaHU3MOB. TakcHCHI.
PaznpaxuMocTh 1 peryssinys y MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BeIecTBa M NX 3HAUCHHUE.

HepBHas cucrema n pediekTopHas peryisilus y MHOTOKIETOYHBIX JKUBOTHBIX. HepBHas cucrema u eé
OT/ZENbl. DBOJIONNOHHOE YCIOKHEHNE CTPOSHHSI HEPBHOM CHCTEMBI Y )KHBOTHBIX.

Pa3paborka anroputMoB u mporpamMMm Uit S(GGEKTHBHOW (YHKIIMOHATBFHOW AaHHOTAMH TEHOMOB,
TPAaHCKPUIITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHHH, XKMBOTHBIX U YETIOBEKA

OpraHu3M 4enoBeKa U ero 3JJ0pOBbe

5.1

OpraHsl 1 CHCTEMBI OpraHOB 4enoBeKa. OTAENbl TOJOBHOTO MO3Ta IO3BOHOYHBIX XMBOTHBIX. Peduexc n
pednexropras ayra. besycnoBHble m ycioBHbIE pediekchl. ['ymopanpHas perymsius M 3>HIOKPHUHHAS
CUCTEMA JKMBOTHBIX U 4yenoBeka. JKene3bl 3HIOKPUHHOM CHCTEMBI U UX T'OPMOHBI. [[eHCTBHE TOPMOHOB.
B3anMocBsI3p HEpPBHOM U SHAOKPWHHOH cucreM. [wmoramamo-rumodusapHas cucrema. Pednekc u
pedekropHast nyra. be3ycnoBHBIE U YCIOBHBIE PEQIISKCHI

5.2

3ammuTa opranmsMa ot Oonesnell. IMmyHHast cuctema denoBeka. KieTouHslit 1 ryMopaibHBIE HMMYHUTET.
Bpoxnéuupiii, mnpuOOpeTéHHBI crenuUUecKnii WMMYHHUTET. Teopus KIOHAIBHO-CEIeKTHBHOTO
nmmyanTera (I1.Opnux, ®.M.bepner, C.ToneraBa). BocmanmurenbHble OTBETHI OpraHu3MOB. Ponb
BPOXKJAEHHOTO HMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUI
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KpoBenocnas cucrema u e€ opransl. Ceppie, KpOBEHOCHBIE COCYAbI W KpoBb. Kpyrn kpoBooOpamieHus.
Pabora cepaua u e€ perynsus




5.4

Z[I)IX&HI/IG YCJIOBCKA. I[I/Iq)q)yi’al/lﬂ ra3oB 4Cpe3 MOBCPXHOCTH KIICTKH. I[LIX&TGHBH&S[ CUCTEMA YCJIIOBCKA.
Z[I)IX&TGJ'H)H&H TTOBCPXHOCTD. PerJ'ISIIII/IH JAbIXaHWs. I[I)IX&TGJ'II)HI)IC 00BEMBI

5.5

HI/IHIeBapI/ITeJ'IBHaH CHUCTEMaA YCJIOBCKA. OTZ[GJ'H)I NMUIICBAPUTCIIBHOI'O TpaKTa. HI/IIIICBapI/ITGIH)HI)IC JKCJIC3HI.
BHyTpI/IHOJ'IOCTHOC 1 BHYTPHUKJIICTOYHOC ITUIIICBAPCHUEC

5.6

IMokpoBsr u nx nponsBoxHbie. Oprans! Beinenenus. [louku. CtpoeHne n (yHKIMOHHMpOBaHUE HedpoHa.
@unpTpanys, CeKkpeuus W 00paTHOE BCAachIBaHWE KAaK MEXaHM3MBI paOOThl OpPraHOB BBIIEIEHHUS.
OOpa3oBaHne MOYH y YeJIOBEKA

JIBkeHWe denoBeKa: MbIIieyHass cructeMa. CKeleTHble MBI B UX pabora. CTpOCHHE W THIIBI
COEIMHEHUS KOCTEH

Teopus »Bomronmy. PazBuTue )xu3HM Ha 3emie

6.1

OpomtonmonHas teopust Y. [lapBuna. [Ipenmockiiki BO3HUKHOBEHHWS JapBHHM3MA. JKHM3HB M HaydHas
nesitenbHOCTh Y. [lapBuna.

JBwKymye cuibl 3BoonMH BUAOB 1o Y. JlapBuHy (BbICOKass HHTCHCHBHOCTD Pa3MHOXEHHS OPTaHU3MOB,
HacJIeICTBEHHAs! NK3MEHUMBOCTh, OOph0a 3a CyleCTBOBAaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).
Odopmienne cuaTeTndeckod Teopuu 3Bomonmu (CTD). Heiltrpanbhaas Teopus sBomronnu. CoBpeMeHHas
9BOJIIOLIMOHHAsT Ouosorusi. 3HaueHHEe 3BOJIIOIMOHHOW TEOpUH B (DOPMUPOBAHHU E€CTECTBEHHO-HAYYHOM
KapTHUHBI MUpa

6.2

[Monynsauust xax sjueMeHTapHas eauHUNa SBomoluH. COBpEMEHHBIE METOJBI OLEHKH TeHETHYECKOro
pa3HoOOpa3uss M CTPYKTYyphl monynsuuil. V3meHeHne reHo(OHAa MONYISAIMH KaK dJIEMEHTapHOe
SBOJIOLIMOHHOE SIBJIEHHE. 3aKOH reHeTndeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTtapHble (QaKTOPbl (IBIDKYIIME CHIIBI) DBONIOIMU. MyranMoHHbIH Tnporecc. KomOnHaTMBHAs
U3MEHYMBOCTb. Jlpeii reHoB — cilydaliHble HEeHANpaBJICHHbIE W3MEHEHHs] YacTOT ayieield B IOMYJISIIUsX.
O¢pdexr ocHoBatens. Murpanuu. M3omsauus nomymsumit:  reorpaduueckast  (POCTPaHCTBEHHas),
Ouonoruueckas (pernpoayKTUBHast).

EcrecTBeHHbII 0TOOp — Hampapistonuid (akTop dBomonuK. POpMBI €CTECTBEHHOTO 0TOOpA: JBHKYILHH,
CTaOWIM3HPYIOUIHH, pa3pbiBatonuil (Au3pynTiBHbIN). [TonoBoit oT6op.

[TpucrocobeHHOCTh OPraHM3MOB KaK pe3ylbTaT MHKPOIBONIONMH. BO3HUKHOBEHHE MPUCIIOCOOICHUH Y
opranm3MoB. Apomopdo3bl M HAMOamanTanuu. [IpuMepel  MPUCTIOCOONEHHI Yy  OpPraHU3MOB.
OTHOCHUTENBEHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu W CTpyKTypa. BuaooOpa3oBaHue Kak pe3ylbTaT MHKPO3IBONIOUMH. M3omsums —
KMo4eBoi  QakTop BupmooOpasoBamus. Ilytm W cmocoObl  BHIOOOpa3oBaHMA:  AJLIONATPUYECKOE
(reorpaguueckoe), CHUMIIaTPUYECKOE (’KoNoruveckoe), «MTHOBEHHOE) (monumIonAU3aIs,
rubpuan3zanys). JJIMTenbHOCTE SBOMIOLMOHHBIX IPOLECCOB.

Mexanu3mbl (OPMHUPOBAHKS OUOJIOTHYECKOTr0 Pa3HOOOpa3Hs.

Ponp oBOmonMoHHOW OHONOrMM B pPa3pabOTKE HAYYHBIX METOIOB COXpaHEHHs OHOpa3HOOOpasusl.
MHUKpPOIBOMIONHMSA U KOIBOMIOLHMSA MApa3sUTOB U UX X035€B. MexaHu3Mbl (OPMHPOBAHMS YCTOHYHMBOCTH K
aHTUOMOTHKAM U cllocoObl OOpBOBI ¢ Helt

6.3

Meroapl u3ydeHHs MakpodBoironuu. [laneoHTonmormdeckne MeToibl M3ydeHHs dBonmoiuu. [lepexomHsie
(OpMBI U PHUITOreHETHYECKUE PSIJIbI OPTAaHU3MOB.

Buoreorpaduueckuie Meronsl u3ydenus dpoironun. CpaBHeHue Guiopbl U GpayHbl MATEPUKOB M OCTPOBOB.
Buoreorpaduueckue obmacti 3eMin. BUapl-oHIEMHUKA 1 PEIUKTHL

DOMOpHONIOrUYecKHe ¥ CPaBHHUTEIHLHO-MOP(OIOrHYeckne METOIbl HM3YYeHHs SBOJIONMH. | eHeThdeckue
MEXAaHM3MBl DBOJIIOIMM OHTOIE€HE3a M IOSBJIEHMS DBOJIOLMOHHBIX HOBIIECTB. [ OMOJIOIHYHBIE H
aHAJIOTMYHbIE  OpraHbl.  PyauMeHTapHble OpraHbl M aTaBU3MbL.  MONIEKYISIPHO-TE€HETUYECKHUE,
OMOXMMHUYECKHE M MaTeMaTUYECKUE METOIbl M3YueHHs BOMIONUHU. ['oMonoruuHble rensl. COBpeMEHHbBIS
METO/IbI TIOCTPOCHUSI (PUITOreHETHYECKUX JICPEBHEB.

XPOMOCOMHBIE MYTAI[MX ¥ SBOJIOLUSI TEHOMOB.

OO6mume 3akoOHOMEpPHOCTH (TpaBmiIa) SBOMIONHMHA. HeoOpaTMMOCTh SBONMIONWHU. ANANTHBHAS paJHaIlis.
HepaBHOMEPHOCTH TEMITOB BOJIOLHA

6.4

Hayunble THmoTe3bl IPOUCXOXACHMS >KM3HM Ha 3emie. AOuoreHe3 u maHcrepMmus. JloHaydHbIe
TIPEICTABICHHUS O 3apPOXKACHUN KU3HH (KpearoHn3M). ['umoresa mocTOSHHOTO CaMO3apOXKACHUS )KU3HU U
e¢ omposepxkenue ombiTamu @D. Pemm, JI. Cnammanmanm, JI. ITlactepa. [lpomcxoxkneHwe >XKU3HH U
acTpoOHoIoTHsl.

OcHOBHBIE 3Tambl HeOpraHWYecKoi 3Bomonmu. IlmaHerapHas (reomormueckas) 3BOTIONMS. XHMHUYECKas
SBONIONMS. AOHOTEHHBIN CHHTE3 OPraHMYeCKHX BemecTB m3 Heopranmdeckux. Omeir C. Mmurepa u T
IOpu. O6pa3zoBanue momumepoB m3 MoHOMepoB. KoamepBatHas rumore3a A.M. OmapuwHa, Tumoresa
niepBugHOrO OynmeoHa k. XonmeiHa, renernaeckast runore3a I. Mémmepa. Puooszumer (T. Yek) u runoresa
«vmpa PHK» V. I'mnbepra. @opMupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopus 3emmu 1 MeToabl e€ u3ydeHus. VckomaeMbie OpraHIIecKrue OCTaTKU. [ @0XpOHOIOTHS U €€ METOIBI.
OtHocuTenbHas U aOCOMIOTHASI TEOXPOHONIOTUSL. [ e0XpoHOIOrHYecKast IKaja: 30HbI, 3PbI, IEPHOIBL, SMOXH.
HauaneHple stamel opranudeckod sBomonuu. IlosBiieHHE W 3BOMIONMS MEPBBIX KIETOK. DBOIIOIMS
Merabonu3ma. Bo3HMKHOBEHHME IEpBBIX 3KocucTeM. COBpeMEHHBIE MUKPOOHbBIE OMOIUIEHKH KakK aHaiIor
nepBbIX Ha 3emite coobmiectB. CtpoMaTonuThl. [IpOKapHoTE M 3yKapHOTHI.




[Ipoucxoxmenue 3ykapuot (CUMOHOTreHe3). DBONMOIMMOHHOE MPOMCXOXKICHIHE BUPYCOB. lIponcxoxacHue
MHOTOKJICTOYHBIX OpTaHU3MOB. BOSHUKHOBEHIE OCHOBHEIX TPYIIT MHOTOKJICTOYHBIX OPTaHU3MOB.
OCHOBHBIE 3TaIbl BONIONMHN BBICIIUX pacTeHnil. OCHOBHEIE apoMOpdo3bl pacTeHui. Brixon pacteHuii Ha
cymry. TlosiBIeHre COpPOBBIX pacTeHW U 3aBoeBaHue UMM cylin. CemeHHble pacteHus. [Ipoucxoxnenue
[BETKOBBIX PaCTCHH.

OCHOBHBIE ATalbl YBOJIONHUU XKUBOTHOrO Mupa. OCHOBHBIC apoMop(o3bl KMBOTHBIX. BeHnckas QayHa.
KeMOpuiickuii B3phIB — TOSBIICHHEC COBPEMEHHBIX THITOB. [IepBhIe XOpaOBBIC KUBOTHBIC. JKU3HL B BOJIE.
DBomonus MOo3BOHOYHBIX. [Iponcxoxaenne ampuonii u pentmwimid. [IpoucxoxaeHne MICKOIHUTAIONINX U
rrun. [puHun kiroyeBoro apomopdosza. OcBoeHHE OSCIIO3BOHOYHBIMHU U ITO3BOHOYHBIMH JKUBOTHBIMU
CYIIH.

PazButue xu3HM Ha 3emiie MO dpaM M TEepuojaM: apxei, MpoTepo30id, Maieo30i, Me3030i, KaiHO30M.
OOmas xapakTepUCTUKa KIUMaTa M TeOJIOTHYECKUX MporieccoB. [IOsSBIEHHWE W paclBET XapaKTEPHBIX
OpraHu3MOB. YTJe00pa30BaHUE: €T0 YCIOBHS U BIHSHUC Ha Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUSI — OKOJIOTMYECKHE KPU3HMCHI Mpouuioro. I[IpuuuMHBI M CHENCTBUSL MAacCOBBIX
BbIMHpaHuid. COBpeMEHHBIH YKOIOTHYeCKHI KPU3HUC, €ro 0COOEHHOCTH

6.5

Pasmenst w 3amaunm  anTpomosoruu. Metonasl  aHTponosniorud. CTaHOBIEHHE MPEACTABICHUN O
NPOUCXOXKJIEHUH YesioBeka. COBpeMEeHHbIE HaydHbIE TEOPHH.

CxozncTBO 4enoBeka ¢ KUBOTHBIMHU. CucTeMaTH4yecKoe MOJOKEeHHE denoBeka. CBHIETENbCTBA CXOJACTBA
YyeJoBeKa C OJKUBOTHBIMU:  CpaBHUTENbHO-Mopdonoruyeckue, SMOpHUOIOTHYECKHE,  (H3HOJIOTO0-
Onoxumuueckue, mnoeaeHYeckne. OTIMYMS 4YeloBEKa OT JKMBOTHBIX. [IpSIMOXOXKIEHHWE M KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE rOIOBHOIO MO3ra M BTOPON CUTHAJIBHON CHCTEMBI.

Hewkymue cunbl  (pakTopbl) — aHTpoloreHesa:  Ouosiormdeckue, conuanbHble.  CooTHOIIEHHE
OMOJIOTMYECKUX U COIMATIBbHBIX (DAKTOPOB B aHTPOIIOT'€HE3E.

OCHOBHBIE CTaJMU AHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTME MpeAKH roaed. UenoBeK yMENbli,
IIEPBBIE M3TOTOBJIEHUS OpyAui Tpyna. UenoBek NPSAMOXOASIIMN M IEPBBIA BBIXOJ JIIOJACH 3a INpenensl
Adpuku. YenoBex reimenbOeprckuii — OOMIMH MpPEIOK HEaHAEPTANLCKOro 4YeloBeKa M 4elloBeKa
pasymHoro. YenoBek HeaHAECPTAIBCKMM Kak BUJ JIIOAEH XOJOAHOIO KiIMMara. YenoBeK pa3yMHbIN
COBPEMEHHOTI'0 TUTIA, JIEHUCOBCKHI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a npenenaMu A(QpHUKH.

DBOJIONMST COBPEMEHHOrO 4elloBeKa. EcTecTBEeHHbI OTOOp B MOMYNSIMSIX 4YeJoBeka. MyTallMOHHBIN
npouecc u nonumopdusm. [onmynsiroHHbIe BONMHBI, Apeiid reHoB, MUrpaius u «3¢¢GeKT ocHOBaTes» B
HONYJISIIUSAX COBPEMEHHOI'0 UeJIOBeKa.

Uenoseueckue pacel. Ilonste o pace. bonpmme packl: eBpomeongHas (eBpasuiickas), aBCTpajio-
HerpouaHas (’KBaTOpUalbHAas), MOHTOJNIOWIHAS (a3uMaTcKo-aMepHKaHcKas). Bpems u myTH pacceieHus
yejoBeka MO0 IIaHere. EXuHCTBO denoBedeckux pac. HayuHas HEcOCTOATENBHOCTh —pacH3Ma.
[pucnocobiieHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHSM OKpYXKaromieil cpenpl. BnusHue reorpaduueckoi
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YelIOBEKa

OKOCHCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3anaun sxkonorun. CBA3b 3KOJIOTHHU C APYTUMH HAyKaMH.

Mertons! skonorun. IloneBele HaOMIOAEHHSA. DKCHEPUMEHTHI B OKOJIOTMH: NPHPONHBIE M TabOpaTOpHBIE.
MognenupoBaHue B 3KOJIOTMM. MOHUTOPUHI OKpPYKAIOLIEW Cpenbl: JIOKalbHbIH, PETMOHAIBHBIA U
rJ100aIbHBIN

7.2

Okonornyeckre (GpakTopsl M 3aKOHOMEPHOCTH MX IelcTBHs. Kmaccupukarms 3KoIornueckux (pakTopos:
abuoTruueckue, OWOTHYECKHE, AaHTpONOreHHble. OOImMe 3aKOHOMEPHOCTH JEHCTBUS HKOJNOTMYECKHX
¢daxropoB. IlpaBuno munumyma (K. Ilnpenrens, HO. JIubux). TonepaHTHOCTh. DBPHOMOHTHBIE U
CTEHOOMOHTHbIE OPTaHU3MBI.

Abuornueckue (akroppl. CBeT kak skomormdeckuil (akrtop. JleiicTBue pa3HBIX YYaCTKOB COJHEYHOTO
CIIEKTpa Ha OPraHM3MBL. ODKOJIOTMYECKHE TPYIIbl PACTCHHH W JKUBOTHBIX IO OTHOIICHHWIO K CBETY.
CurnanbsHas poinb cBeta. POTONEpHOIN3M.

TemmnepaTypa kak skonoruueckuii dakrop. [JelicTBue Temmeparypbl Ha opraHu3mbl. [lofKUIOTEpMHBIE U
TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MBI.

BraxnocTh Kak 3konoruueckuit axrop. IprcnocobnieHnst pacTeHuidl K MOJICPKaHUI0 BOAHOTO OajaHca.
Knaccudukarus pacteHuil Mo OTHOIICHWIO K Bozae. [IpucrmocoOneHus KXMBOTHBIX K M3MEHEHHIO BOIHOTO
peXnMa.

Cpenpl oOMTaHWA OPraHW3MOB: BOJHAS, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TTTyOWHHAs ITOANOYBEHHAS,
BHYyTpUOpraHn3MeHHas. PU3HKO-XMMHUYECKHe 0COOCHHOCTH cpesl 0OMTaHus oprann3MoB. [Iprucrmocobnenus
OpraHM3MOB K )KM3HH B Pa3HBIX Cpeniax.

bruonorndeckne putmel. BremHme w  BHyTpeHHHE pUTMBL. CyTOYHBIE W TOIUYHBIE PUTMBL.
[Iprcrioco6IeHHOCTh OPraHU3MOB K CE30HHBIM N3MEHEHHSM YCIIOBUI KHU3HU.

JKuznennsie popmel opranu3zmMoB. [lorsaTHE 0 Xu3HeHHOU Popme. JKuzHeHHBIe POPMBI pacTeHUIt: JepeBbs,
KYCTapHHKH, KYCTapHHYKH, MHOTOJETHHE TPaBbl, OAHOJETHHE TpaBbl. JKM3HEHHBIE (DOPMBI KHBOTHBIX:
THAPOOMOHTHI, T€OONOHTHI, a9p0oOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

Brornueckne Qaxropsl. Bumsl OHoTHYEeCKMX B3aMMOJEHCTBHN: KOHKYPEHINS, XMIIIHHYECTBO, CHMONO03 U
ero ¢opwmsl. [Tapasutusm, xKoonepanusi, MyTyaTu3M, KOMMEHCAIH3M (KBapPTHPAHTCTBO, HAXJIEOHUYECTBO).




Herpoduueckne B3ammozeiictBust (Tommueckue, Qopuyeckue, (adOpuueckue). 3HaueHHE OHOTHYECKHX
B3aMMOJCHCTBUI JJIs1 CYIIECTBOBAHMS OPraHM3MOB B cpele oOWTaHUs. [IpHHIMIT KOHKYPEHTHOTO
WCKITIOUEHHS

7.3

DKOJIOTHYECKUE XapaKTePUCTHKH TONyisimud. [lomynmsamus Kak —OWoJormdeckas cucrema. Poinb
HEOJTHOPOJHOCTU Cpefbl, (PU3MYECKUX OaphepoB M OCOOCHHOCTEH OWONOTHH BHIOB B (POpMUPOBAHHU
MPOCTPAHCTBEHHOM CTPYKTYphI onyisaiuil. OCHOBHBIE MOKA3aTENIN MONYJSLUU: YACICHHOCTD, INIOTHOCTb,
BO3pacTHasl U MOJIOBasi CTPYKTYpPa, POXKJIa€MOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUSL.
DKojoruueckast CTpykTypa nomyssiiuu. OIeHKa YMCICHHOCTH MONyNalud. J[MHamMuKka momynsiuuu U e€
perynsmus. buoTudeckuit moTeHImaI momyasid. MoenupoBaHie THHAMUKH Tonysiini. KpuBsre pocra
YUCJICHHOCTH MOMyJIAUH. KpuBble BBDKUBAHUSA. PErynsiius 4YUCICHHOCTH MOIMYJSIHA: POJb (aKTOpPOB,
3aBUCAIINX ¥ HE 3aBUCAIINX OT ITIOTHOCTH. DKOJIOTHYECKUE cTpaTerud BuaoB (r- u K-crpaterun).

[ToHsATHE 00 SKOMOTrMYECKOW HHIE BUaa. MecrooOutanue. MHOrOMEpHass MOJAETbh IKOJIOIMISCKON HUIIN
Jx. . XaTtunncona. Pa3meps! akonoruueckoit nuinu. [loTeH1manbHas u peaau3oBaHHasi HULIH.

Bun kak cucrema nonyssiuil. Apeansl BUIOB. BuIbl M MX JKH3HEHHBIE CTpaTErvu. 3aKOHOMEPHOCTH
MTOBEJICHUS U MUTPAIIMH )KUBOTHBIX. BHOIOrHMYeCcKrie MHBA3UHU YY)KEPOTHBIX BHJIOB

7.4

CoobuiecTBa opraHu3MoB. buonenos u ero crpykrypa. CBs3u Mexly OpraHM3MaMH B OHOILIEHO3E.
Okocucrema kak otkpbitas cucrema (A./x. Tencnn). @yHKIMOHATBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME:
NPOAYLEHTHI, KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBHu. Tpoduueckue nenu u ceti. AOHoTHIeCcKne
6110KH SKocucTeM. [104BBI M WITBI B 9KOcHCTEMaX. KpyroBopoT BELIECTB U MOTOK SHEPTHUH B DKOCHUCTEME.
OcCHOBHBIE TIOKa3aTeNU »SKOCUCTeMbl. buomacca M mpoAykuus. DKONOTMYeCKHe NHpaMHIbl YHCed,
OroMacchl M SHEPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKliecCHH. [lepBHYHbIE U BTOPUYHBIE CYKLIECCHH M UX
NPUYMHBL. AHTPOIOreHHBIE BO3AEHCTBUA Ha cykueccuu. KimmaxcHoe coobmiectBo. buopasnooOpasue u
HOJTHOTa KPYrOBOPOTA BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIECTB.

ITpuponHsle 3KOCUCTEMBI. AHTPOIIOT€HHBIE YKOCUCTEMBI. Arpo3kocucTeMa. ArpoueHos. Paznuuns mexmay
AQHTPOINOTEHHBIMHU U TIPUPOAHBIMU SKOCUCTEMAMHU.

Yp6oskocuctembl. OCHOBHbIE  KOMIIOHEHTHI — ypOoskocucteM. [opoackas ¢aopa wu  ¢ayHa.
CunHaHTponM3anusi Topojckoil (ayHbl. buonmorndyeckoe M XO3sIICTBEHHOE 3HAYEHUE arpOIKOCHUCTEM U
ypOoskocucreM. 3aKOHOMEpHOCTH (OPMHUPOBAHUSI OCHOBHBIX  B3aUMOJICHCTBHH  OpraHM3MOB B
9KOCHUCTEMAX.

IlepeHoc 3HEpruM U BEIIECTB MEXAY CMEKHBIMU IKOCUCTEMAaMHU. Y CTOHYMBOCTh OPTaHU3MOB, MOMYJISAIUHN U
9KOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX M @aHTPOIIOTEHHBIX BO3/1EHCTBUH

7.5

Buocdepa — obuieruianetapHasi 000104ka 3eMIIH, T€ CYIIECTBYET WIK CYIIECTBOBaJA XKH13Hb. Yuenue B.U.
Bepnanckoro o ouocdepe. Obnactu duocdeps! u e€ cocran. Kupoe BeriectBo 6rochepst U ero GpyHKIUH.
3aKOHOMEpHOCTH cyllecTBOBaHus Ouocdepnl. OcobeHHocTH OHOchepbl Kak INI0O0ATbHOW HKOCHCTEMBI.
Junamudeckoe paBHoBecre B Onocdepe. KpyroBopoTs! BeriecTB 1 OMOreoXMMHYECKUE IUKIIbI (yriiepoja,
azora). PurMu4HOCTH siBJICHUIT B Ouocdepe.

3onansHOCTH OHochepsl. [TonsaTre o Guome. OCHOBHBIE OMOMBI CyIIN: TYHAPA, XBOWHBIE Jieca, CMELIaHHBIC
U [IMPOKOJMCTBEHHBIE JI€ca, CTENH, CABAHHbI, ITyCTBIHH, TPOIMYECKHE Jieca, BHICOKOropbs. Kimmar,
PaCTUTENBHBII U )KUBOTHBIA MUP OHOMOB CYIIIH.

CrpykTypa U (pyHKUIUS KUBBIX CHCTEM, OLICHKA MX PECYPCHOTO MOTeHIHaNIa ¥ OMochepHBIX (HYHKLIUHA

7.6

OKonornyeckre KpU3uchl U UX NpHYuHBL. Bo3meiicTBue yenoBeka Ha Onocdepy. 3arps3HeHHEe BO3IYIIHOM
cpexpl. OxpaHa Bo3ayxa. 3arps3HeHHe BOmHOW cpenpl. OxpaHa BOAHBIX pecypcoB. PaspyiieHue modBEHI.
OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHne KInMaTa.

AHTpOIIOT€HHOE BO3JEHCTBUE HAa PACTUTENBHBINA M JKUBOTHBIN MUp. OXpaHa pacTUTENBHOI'O M )KUBOTHOTO
mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl npuponsl. KpacHsle kHura. Ocobo oxpaHseMble HPHPOIHBIC
teppuropuu (OOIIT). boranmueckue caabl U 300I0THIECKUE TTAPKH.

OCHOBHBIC ~ TPUHIMIBI ~ YCTOWYMBOTO  Pa3BHTHSA  YeJOBEUeCTBA M NpUpPOABL.  PanmonanbHOe
MIPUPOAONOIH30BAHNE H COXpAaHEHHE OMOIOTHUECKOro pa3Hoo0pasus 3eMin
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