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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB IMpeaAMeTHON obnactu «EcTecTBeHHO-
Hay4uHble peaMeTh». CornacHo nojoxerussiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  00y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01umM, cpeHUM NpodecCHOHANbHBIM U BRICIIMM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
OPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAOIINUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0yJarmmuXcss U CTUMYJIMPOBAHUEM
MHTepeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6Homy npeamery "buonorusa" naér npencraBieHue o Heu
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoi€HHOM YpOBHE,
ompejensieT o00s3arenbHOoe (MHBApUMAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feilaM M TeMmaM, paclpeleseHue 10 Kiacca,
PEKOMEH/yeT MOCJIEeA0BATEIbHOCTh M3Y4YEHHUs Y4YeOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pacCTHBIX 0COOCHHOCTEH 00yuatomuxcs. B mporpamme mmo 6uonoruu peaan3oBaH
MIPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omarogapss 4YeMy MpOCMaTpHUBAeTCsl  HANpaBIEHHOCTh  Ha
nocieayronee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMuUpoOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e KHU3HU, Ha BOCIIUTaHNE OEPEKHOTO
OTHOIIICHUS K OKpY Karollel mpupoaHoit cpene. B mporpamme o OMOJIOTHHN TaKkKe
MOKa3aHbl BO3MOXHOCTUM YydeOHOro mnpeaMera «buojorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM pe3yabTaTaM 00y4deHUs v B POPMUPOBAHNH OCHOBHBIX BUJIOB YICOHO-
MO3HABATENbHON JEATENbHOCTH OOYYalOIIMXCS 1O OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepluaeT OMoNornyeckoe 00pa3oBaHueE B IIKOJIE M OPUEHTUPOBAH HA PaCIIMpPEHUE
1 yriayOJieHre 3HaHUN 00y4YaronInXcsi O dKUBOW MPUPO/JIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOU OMOJ0TUM, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOJIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha yriiyOJIeHHOM YypOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIAEAYIOIIEMY IOIYYEHUIO
OMoJIOorM4ecKoro  o0Opa3oBaHUsi B By3aX M OpraHM3alusxX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YUYEHUH  OOyYaIOIMMMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHMS TOJYy4arOT pa3zBuThe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TIOJYYCHHBIMU OOYUYAIOIIUMUCS TPU H3YYCHHUU
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buonorus" orpaxaer
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K U3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIC JJI KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHMYECKOTO MUpa Ha 3emiie,
COXpaHEeHMs OUOJIOTHYEeCKOro pazHooOpasusi miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJIIPHOH W KIJIETOYHOW OWOJIOTHH, SMOPHOJOTHUM W OHOJOTHUH
pa3BUTHsI, TEHETHUKU U CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHOJIOTHhH,
AKTyIU3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE yY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii mpeamer  «buonorus»  mpu3BaH  00ECIEYUTH  OCBOCHUE
00y4JaromMMHCS OMOJOTUYECKUX TEOPU U 3aKOHOB, WJICH, MPUHITUIIOB U MPaBUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTAX KIETKH, OPTraHW3Ma, TOIYJISIIHH,
OMOIIEH03a, 9KOCUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JTOCTHKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJOTMYECKUX 3HAHUU. J1Jis
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTHH TIPEYyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIICHUS U Pa3BUTHSI
TOW WJIM MHOW 00J1aCTH OMOJIOTHH, BKJIAJIOM OTECUECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BAXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —
OBJIaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNBHON N1eATENbHOCTH, CBSI3aHHOM C OWOJIOTME, WM K BBIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTiwkeHnne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yriay0a€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NPaBWJIaX, COCTABJISIFOIINX COBPEMECHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHHMH, MHOTO00Opa3Wd U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, BUI, OMOreoleHos3, ouocdepa); o BbIIAIOITUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCS C METOJAMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJICTOYHOM OMOJIOTUH, SMOPHUOJIOTHH M OWOJIOTHH Pa3BUTHUS, TCHETHKHU U CEIICKIINH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OWOJIOTHH, IaICOHTOJOTHH, OKOJIOTHH);
METOJaMH CaMOCTOATEIILHOTO TIPOBEACHUS OWUOJOTUYECKUX WCCIIeI0BaHUN B
naboparopuu W B npupoae (HaOnrojeHWe, HU3MEpPEHHe, OIKCIEPUMEHT,
MOJICTMPOBAHHE);

OBJIaJicHue OOYYarOIIMMHCS  YMEHHUSIMHU: CAMOCTOSITEIbBHO  HaXOAWTh,
aHAIM3UPOBATh W MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(POPMALMIO; TMOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTAHABJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIHUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOJieMaM 4YeJOBEUeCTBa; OIEHWBATH IMOCIEACTBHS CBOCH IEATEIBHOCTU TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOJHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJel; OOOCHOBBIBAaTH M  COOJIIOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJa TIOBEJICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW >KMU3HENESITEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YJAIONIUXCsI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMHUCS OTKPBITUSAMH U COBPEMEHHBIMU
WCCJICIOBAHUSMH B OHWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO MCCIIECIOBAHUS, TPOBEICHIS SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUH,
pemieHusi OMOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OWOJIOTHYECKHX OOBEKTOB M
IIPOLIECCOB;

BOCTIUTaHUE Y 00YyJaroONIuXcsl IICHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIC B
I1EJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOIOTHICCKOM,



T€HETUYECKOU IPAMOTHOCTH, OOIIIEH KyJIbTyphl IOBEJCHUS B IPUPOJIE; MHTErPALIU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

NpuoOpeTeHre  OOy4YalOIIUMHCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
MPUPOAOIIONIB30BaHNH (COOJIIOIEHUE PABUII IOBEICHMSI B IPUPOJIE, OXPAHbI BUJIOB,
IKOCHUCTEM, Ouocdepnl), COXPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYXKaromux Jojeid  (coOmromeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0OE30MaCHOCTHU >KU3HENEATENbHOCTH B YPE3BbIYAMHBIX CHUTYalUAX
IOPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJIA  OCO3HAHHOIO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayromnemMy mnpodecCHOHaIbHOMY CaMOOIpPEAEIEeHNUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofdero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
yaca (3 gaca B Heeno), B 11 kimacce — 102 gaca (3 yaca B Henelo).

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTH Ha
OpOJOJKEHHE OMOJIOTHYEeCKOro Oo0pa3oBaHUs B OpraHU3alUSgX CPEIHETro
po(hecCHOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTaOOpaTOPHBIX U TMpaKTUUECKHX padoT. Takxke ydacTue
0Oy4JaromuXcs B BBIMOJIHEHUH MPOEKTHBIX M y4eOHO-UCCIIeN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIETSETCS yUUTEIEM Ha OCHOBE MMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apen, I'. Mennens, B. Y. Bepnanckuit, U. 11. ITaBnos, Y. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMerT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIMH, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwocdepHniii. Ilpomeccel, mnpoucxoasnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >KUBOTO. JKM3HB Kak ¢opMa CyIIeCTBOBAHMS
Marepuu. Hayku, n3ydaroniye >KuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonel Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
HE3aBUCMMOW TniepeMeHHOU. IInmanmpoBanme »skcnepumenra. [locranoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbTaToB. [lprumHBl UCKaxeHHs pe3yabTaToB JKcnepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.



JdemoHcTpanuun

Tabmumsl u cxembl: «OCHOBHBIE NpPHU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeEJIOBEUECKOro opraHuzmay, «buoreonenos», «buochepan, «MeTombl
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOEe 000pYA0BaAHKE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKECHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronbl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbHOe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEKTpoHHas MUKpockonusi. Kougoxanrvnas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKPOIpENnapaThl pPaCcTUTEIBHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnueckas padora «/3yueHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KjIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bona u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TEMIoperyysinuu. MuHepalbHbIE BEIIECTBA KIETKH, UX OHoJiorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBINA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekynbl. [lepBuunas
CTpYKTypa Oeika, NeNTUHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS



CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccudpukauus  Oenkos.
buonorunyeckue pyHkuun 0enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOCaxapubl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GyHKIMH YTIIEBOIOB.

Jlununel. 'mapodpunsHO-ruapodobHbIe cBoMicTBa. Kiaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennosele kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kiietke.

Ctpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
knetke. [pyeue nykneozuompugocgpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMOXUMHYECKHue M OMO(U3NUYECKUE HCCIEI0OBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomolekyl. Mooeruposanue
CcmpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMNIIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKul CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius, O.
Conrep, C. [Ipy3unep.

Hnarpammel: «PactpeesieHue XuMUYECKUX SJIEMEHTOB B HEXKUBOU ITIPUPOJIEN,
«PacmpenienieHrne XUMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».

Tabnuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHu3MoB», «CTpoeHHe
MOJIEKYJNIBI  Oenkay, «CTpyKTypbl O€IKOBOM MONEKybl», «CTpoeHHE MOJEKYT
yrieBooB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunel KJIETOK: DJyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pPa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckou kiaeTku. Kinerounas creHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crpoenue 1 GpyHKIMOHUPOBAHKUE FyKAPUOTHUECKON KeTKU. [InazmaTtuyeckas
MeMmOpana (tutazmaniemma). CTpykTypa Iia3Matuueckoil MemOpansl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbIN (AU dy3us, 00erdy€HHas
muddy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIM TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIUTO3:
OUHOLMTO3, (paronuTo3. Dk3omuTo3. Kinerounas crenka. Ctpykrypa U QyHKIHH
KJIETOYHOM CTEHKHU pacTeHHi, rpruOoB.

Hutommasma. [uto3ome. [lutockenet. JIBmxenue murorasMbel. OpraHouasl
kiaeTku. O HOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
anmapatT [onbIku, JnU30COMBI, HUX CTpoeHue © (GyHKIUU. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpanyIsspHBIN) SHIOTIIIa3MaTHIECKUN PETUKYITYM.
Cexperopnas ¢ynkuus anmnapara [onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmuposxa 6eakos 6 annapame [ onvoxcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyosu pactutenbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN W 1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIOIIUX SYKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannsie opranounapl kieTku CTpoeHHe UM (YHKIMH HeMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u 2cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti o0bonouku 6 mumo3se. Hoephbiii
mpancnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanuun

IToptpetsr: K.C. Mepexkosckuii, JI. Maprymmuc.

Tabmunbel U cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KIECTKH.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPaCcTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIETOK.

Jlaboparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI».

JlaGopaTtopnas padora «MccnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PaCTUTEILHBIX KIETKAaX).

IpakTuueckas padora «/3ydeHue NBMXEHUS IUTOIIIA3MbI B PACTUTEIbHBIX
KJIETKaX.

Tema 6. O0MeH BelIeCTB M NPeBpallleHNe JHEPTHH B KJIETKe

AcCCUMWISIITUS ¥ JUCCUMUIIALIMS — JIBE CTOPOHBI MeTaboym3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecrneueHne KIeTku: TmpeBpainienue ATD B
oOMeHHbIX Tiporeccax. DepMEHTAaTUBHBIM XapakTep pPEaKIuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHbI CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiap XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
@pomocunmesa. [IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuuHbix (HakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuH, CepoOAKTEpHUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpPraHU3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE



dbochopunupoBanue. Suepeus memopanno2o epaouenma npomonos. Cunmes ATD:
paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLIECTB Nepesi aHadpoOHbIM. D()PEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHncTpanumn

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

OGopynoBaHue: CBETOBOM MHMKPOCKOI, O0OPYJI0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas padora «3ydeHre KaTamuTUIEeCKO aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuUIa3bl UK KaTaiasbl)y.

JlabopaTtopnass paGora «/3ydyeHue (HepMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopnass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass uHGOPMALIUSA M peajn3alusa e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHOW uHdopmaiuu. ['eHeTnueckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbiii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsius u e€ stanbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust Ouocuuteza Oenka. KomgupoBanue ammuHokucinor. Pois pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagienus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MIPOKAPUOT U DYKapHOT. Perynsius akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycel — HekeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a005eBaHus 4eI0BEKa, )KUBOTHBIX, pactenuii. CIIJ[, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBL.



buoungopmamuxa: unmeepayus u ananuz borvuux maccusog («bigdata»)
CMPYKMYPHLIX OUos02UYecKux 0anHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHncTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUi.

Tabmuipl u cxembl: «buocunte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTuyeckas padora «Co3gaHue MOAEIN BUPYCa».

Tema 8. ’KusHeHHbII MUKJ KJICTKHU

Knerounwlii muki, ero mnepuoisl u peryisuus. Wutepdaza u MuUTOS3.
OcobeHHOCTH TpOIECCOB, MpoTekaromux B uHTepdasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUYECKUUA U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) EpHOoIbl HHTEP(DA3BI.

Marpuunsiii cunre3 JHK — perukanums. [Ipuaiunsr perumkanuu JHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CUHTE3, AaHTUIAPAIUICIbHOCTb.
Mexanusm perummkaunu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JIUIIOUIHBIA U
rarylouIHBIA ~ HAOOphl  XpoMocoM. ['oMonoruuyHbie XpoMocoMbl. [lomoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaaAuu MUTO3a U MMPOUCXOIAIINE B HUX ITPOLIECCHI.
Tunel muto3a. Kaprnokunes u nuToKnHE3. brosornyeckoe 3HaueHHe MUTO3a.

Perynsuusa mutoTMdeckoro mukia kietku. [IporpamMmupyemast KieToyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKay — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpanuu

Tabmumer 1 cxembl: «OKWU3HEHHBIN ITUKI KIETKH», «Mutos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIIKa JTyKa».

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHKpOIIPENapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBbI.



Oc00EHHOCTH CTPOEHUS U KU3HEAEITEIbHOCTU OJHOKIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBbIE I'pUOBI, OJAHOKIETOYHBIE BOJOPOCIH, APYIHe
poTUCTHL. KOoNOHWABHBIE OPTAHU3MBI.

B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl WU
cucTeMbl opraoB. OpraHusm Kak equHoe 1esnoe. ['omeocras.

Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKAHEH: 00pa3oBaTesibHasl, TOKPOBHAS,
MpPOBOJsIIAsl, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpOoeHUs, (QDYHKUHHA H
PAaCIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM XKMBOTHBIX M Ye€JOBEKA. THWIBI )KUBOTHBIX TKAHEH: SMUTEIHANIbHAS,
COEIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOEHHOCTHM CTpOEHUS, (QPYHKIUN H
PAcCIIONIOKEHHS TKAaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHuid. OpraHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CKeneTsl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy»HbIil U BHYTpeHHU cKeneT. CTpOEHHUE U TUIIBI
COEIMHEHUS KOCTEH.

JIBukeHre  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amME0OoMIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MBbl M HACTUU. JIBM)KEHHME MHOI'OKIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MbIleyHas cuctema. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Intanue opranu3mos. llornomenune Bopl, yIJIIEKUCIOr0 ra3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHussMH.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE NuuIeBapeHre. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTIENbI
NUILIEBApUTEIBHOrO TpakTa. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTesibHas MOBEPXHOCTD.
XabepHoe u n€royHoe ApIxaHue. J[pIXxaHWE MMO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE  YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenbHass CHCTEMa 4YelnoBeKa. MeXaHu3M BEHTWISALUMU JIETKUX y ITHLl U
MIIeKONUTaOIMX. Perymsmus npixanus. JpixateabHble 00BbEMBI.

TpaHCOPT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHBIX. KpoBeHOocHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpaleHus. OBOJIOLMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y opraun3moB. Belgenenve y pacteHuii. BoijiesieHue y 2)KuBOTHBIX.
CokparutenbHple Bakyonu. Opranbel BbaeneHus. POuupTpanus, cexkpeuus u



oOpaTHOE BCachIBaHWE KaK MEXaHHU3Mbl padOThl OpPraHoB BblAelieHUA. CBS3b
IIOJIOCTU Tejla C KPOBCHOCHOW M BBIACIUTEIBHOM cucTeMaMu. Belnenenue y
MMO3BOHOYHBIX >KMUBOTHBIX W uenoBeka. [louku. CtpoeHue u (PyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OakTepHil M LUCTHI MPOCTENIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHu3ma ot OosesHeil. UMmyHHas cuctema uenoBeka. KiieTouyHbld U
rYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M NpuoOpeTEéHHBIN creunduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-cenekTuBHOr0 ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00I€BaHUIA.

PazgpaxxumocTs ¥ perymdanuss |y OpramusMoB. PazgpaxumocTts Yy
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3apa>kuMoCTh U peryssinus y paCTCHUM.
PocroBble BellecTBa M X 3HAYEHUE.

HepBHas cucrema u pediekropHas peryisnus y >XUBOTHbIX. HeppHas
CUCTEMA U €€ OTAEIbl. DBOIOLINOHHOE YCIOKHEHUE CTPOECHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra TMO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pednexropHas nyra. besycioBHble U yCI0BHBIE pedIIEKCHI.

['ymopanibHas perynsius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOMW U SHAOKPUHHOU cucTeM. [ umoranamo-runodusapHas cucteMa.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBios.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteiimme», «Opranbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue ctelms»,
«CTpoeHHEe JHUCTOBOM IIACTUHKW», «TKaHU XKUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas cucTeMay, «IJHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBIY,
«IMMyHUTETY, «KHUI1e4HOnoI0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUJIPBIY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBHas — cucrema  nruny», «HepBHas — cuctema
MIekonuraroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUil pa3HBIX OTHEJOB, BIAXHbIE NpenapaThl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JEMOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXAaHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne OpranoB BETKOBOTO PACTCHUS».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKW, Wik rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICi
M€Ho3a W TOJOBOr0o mporecca. Meno3 W ero MeCTO B KH3HEHHOM IIMKJIE
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramgum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIMTAIONINX. 3apOABIIICBBIC JUCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOJIbILIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHOHANBHOE pa3BUTHE PAa3TMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3zButue ¢ wmeramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoJOrHMYeckoe 3HauYe€HHE NPSIMOTO U HEMPSIMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsliii POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esoBeKka. [leproabpl onToreHesa yenoBeka. CTapeHne U CMepTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuit. Obpa3oBaHue CIIOp B Mpoiiecce Meio3a. ['ameTorenes
y pactenuid. OmI0A0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeryJsliii OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersr: C. I'. HaBamun, X. lneman.

Tabmumel 1 cxeMmbl: «BereratuBHoe pa3MHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJICHBI»,
«Pa3MHOXeHHe TUApbDY, «Meho3y, «XpoMocoMbl», «I'ameTorenes», «CtpoeHue
SUIEKJIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaJAuu OHTOreHe3a», «lIpsiMoe u
HEMpsMOe pa3BUTHE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne nATymkun», «JIBOWHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHII»,
«CTpoeHHne CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pAacTeHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KU3HEHHBIN UK MXay, <« KU3HEHHBIN UK MATOPOTHUKA,
«OKW3HEHHBIN IHUKIT COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SULEKIETOK |
CIIEpMaTo30u10B, MOoJeb «L{UKIT pa3BUTHS JIATYIIKI.

JlabopaTopHas padora «J3yueHue cTpoeHHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEnapaTaxy.

IIpakTuyeckass padora «BpIsiBJIeHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
PaCTEHHI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTUSA F€HETUKU Kak Hayku. PaboTel I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHUU T'€HETHKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benosepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YNCTAsI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE =~ METOAbl  TCHETHUKH:  THOPHUAOJOTHYECKUN,  ITUTOJIOTHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKH.



JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuipl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass pabora «J/lpozoduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menzaens — 3aKoH
eAMHO00pa3ust rudpUI0B repBoro nokosieHus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacuUleluIeHus] NPHU3HaKoB. LluTosiormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI TamMer.

AHanu3upyroniee ckpemnBanue. [I[pomexyTouHblld XapakTep HacileJ0BaHMUS.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuitl 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HacJeI0BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUSI.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuenieHnHoe
HACJEJOBaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHslii U rereporaMeTHbeI moi. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
refa. MHOKECTBECHHBIM aJuleaIu3M. B3auMoaencTBHe HeaJUIeJIbHBIX T'E€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, A TAKKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ©W  KOTHUTHBHBIX  (DYHKIIHIA.
['eHeTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOMOMY». ['eHeTHMYecKue acmeKThl KOHTPOJS U
M3MEHEHHS HACJIeICTBEHHON NH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upymollee CcKpeluBaHue», «HemnomHoe aoMuUHUpOBaHUEY,
«CuernyeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm denomeka», «Kapuotun apozoduib», «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

OGopynoBaHue: MoOJEAb JJisI JEMOHCTPAllUM 3aKOHOB €JuHOOOpasus
rUOpHUIOB TIEPBOTO TOKOJICHUSI M pacCHICIUICHUST MPU3HAKOB, MOJEIb s



JEMOHCTpPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb A
JEMOHCTPAllMd CLEIUICHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MHUKporpenapar: «J[po3odumar.

IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3mMenunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICACTBCHHAS.

MoaudukanuonHas HU3MEHYMBOCTh. Ponb  cpeasl B GopMUpOBaHUU
MoaupUKaIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuanroHHBIHM
psan u BapuanuonHas kpuBasi (B. HMoranncen). CpoiicTBa Moau(UKaIMOHHON
M3MEHYNBOCTH.

I'enoTunuueckas M3MeHUYMBOCTL. CBOMCTBA TE€HOTHIIMYECKON M3MEHUYHMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHASI.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTHU. Poib KOMOMHATUBHON M3MEHUMBOCTH B CO3TaHUH
T€HETUYECKOT0 pa3Ho0Opas3us B mpejiesiax 0JJHOrO BU/A.

MyTanroHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYecKrue M TMOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSHAE€ HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciencTBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  dNUSEHEMUYECKUX HaKmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanuun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmumelr w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHas W3MECHYHUBOCTBY, «Meiio3,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHMS YeIOBeKay, «BUIbI MyTauiiy.

O6GopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIAPHl KOMHATHBIX PACTCHUH,
pucyHkHu (portorpadun) KUBOTHBIX C Pa3TUNIHBIMU BUIAMH H3MCHUHBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIIMOHHON M3MEHYMBOCTHU. IlocTpoeHWe BapuallMOHHOTO psifa W
BAPHUALIMOHHOW KPUBOII».



IIpakTnueckas padora «Mytamuu y aApo3opunsl  (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHas OporpaMMa HUCCIEIOBaHUS TE€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKa: T'€HEAIOTHYECKUU,
OJIU3HCIOBEIH, IUTOT€HETUYECKHUM, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacloyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarolie cpenbl. ['eHeTndyeckast
PEAPaACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoncTpanuun

Tabnuuer u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs T€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi opranusMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CEJEKIUN U TOMECTUKALINK. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOHMCXOXKJICHHS W MHOTroo0pasusi KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUK COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
opoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSIAOB B HACIEACTBEHHONW U3MEHUYUBOCTHU
H. W. BaBunona, ero 3HaueHue Jj1s1 CEIESKIIMOHHOW pPabOTHI.

Mertonsl ceneKuMoHHOM paboThl. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HctrwiTanne
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OICHKU
¢dbeHoTHma MOTOMCTBAa M OTOOP O TEHOTHUITY ¢ momoIbio aHammza J{HK.

HckyccTBEHHBIM ~ MyTareHe3 Kak  METOJ  CEJIIEKUMOHHOM  paboOThI.
PannannoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUil Y KyJbTYPHBIX
dopm opranusmoB. Mcmonb30BaHWE TEHOMHOTO PEJAKTUPOBAHUS WM METOOB
pekomOunanTHbeIX JJHK a1st monmydyeHust ucxoaHoro matepuana sl CENeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3zoBanue
retepo3uca B cenekuuu. OtnanénHas ruOpuausanus. [Ipeononenue Oecruionus



MEXBUJOBBIX THOPUIOB. JJOCTHKEHHS CENEKIUU PACTEHUI U )KUBOTHBIX. «3enénasi
DesoONOYUL).

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POIUYEH NIl CO3aHUsl HOBBIX COPTOB M THOPHUIOB CEIBCKOXO3SIICTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
Cyuecmeyiomux u co30auusi HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM HYUCIEe C
NPUMEHEHUEM COBPEMEHHBIX MeMOo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell U
NepCneKmueHbIX MexHOoNA02UL.

JdemoHcTpanumn

Iloptpersi: H. WU. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuipl u cxembl: «lleHTpBI TPOUCXOKACHUS K MHOTOOOpa3Hs KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metopsl cenexkuuny, «OtnanéHHas rudbpuanzanus», «Myrtaresesy.

JlabopaTopHas padora «l3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIIHUX KMBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI W JIOCTHKEHMS CEJIEKI[MM PAaCTeHHl |
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJIOTUA

OOBEKThI, MCHOJIb3yeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuuunonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHrne, TMOMyYeHHE KHUCIOMOJOYHBIX MPOIYKTOB,
BUHOJenuEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUYAOIINECS B IPUPOJI€ OMOCUHTETUYECKHE ITyTH.

Knerounass unxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpuobanku. ComaTuueckas ruOpuaM3anUMs ©W  COMATHYECKHM
smOpuorene3. lcnonp30BaHWE TarIOWAOB B CENEKIIMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumel. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIUs
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKPOKIOHATLHO20 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOocOMHass MU TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTM>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKXEHEPUU. DKOJIOTHUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas menuuuna. I[11IP-
IUArHoCTUKa. MeTa0oJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIlaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLLIeHUs 3a7a4 IEePCOHAIIM3UPOBAHHON MEIULIVHBI.

Coznianue BEKTOPHBIX BAaKIMH C IEJIbI0 oOecreyeHus: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauus! u cxemsl: «Vcrnonb3oBaHHNE MUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padora «l3ydyeHue o0beKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKcKkypeusi «bUOTEXHONIOrMs — BaKHEWINAs NPOU3BOAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE ITPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPeEICTABJICHHH B
onosiorum

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JIBrkymue cuisl 3Boironuu BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACIEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckor Teopun dBomonmu (CT3). Heitrpanshas
Teopuss HBomroruu. CoBpeMeHHass OBOJIOIMOHHAS  OWOJNIOTHS. 3HAYeHUE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



Iloptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnenn, /. K.
benses.

Tabmuue! u cxemsl: «Cuctema xkuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
AKUBBIX cymiecTB (o Jlamapky)», «MexaHuzm (GpopMupoBaHus MPUCTIOCOOTECHUM Y
pacTeHuil u )kuUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra mytemectsus Y.
HNapBuna», «Haxonku Y. [lapBuna», «®Dopmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«Iloponbl romy6ei», «MHoroodpasue KyabTypHbIX (opM KanmycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BuAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS ABWXKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUHU IBOIOLINU».

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOoOpa3usi M CTPYKTYphl mnonyisiuuid. M3Menenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE sIBIICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (PaKkTOphl (IBMXKYIIME CHIIBI) JBOJIIOIMUA. MyTallMOHHBIN
npouecc. KomOunatuBHass u3MeHYuMBOCTh. [Ipeiid reHoB — chydaiiHble
HEHAaINpaBJICHHbIC U3MEHEHMSI YacTOT ajulesell B momyssiusax. D¢ deKT ocHoBaTes..
Opdexm 6Gymouinounozo eopnaviwika. CHudCeHUe 2eHemuUYecKo2o pasHooopasus:
npuuunsl u creocmaus. llposenenue s¢pgpexma opeiigha ceno6 6 6OILUUX U MATBLX

NONYNAYUSX. Murpauumu. N3onsus TTOITYJISILAM: reorpaduaeckasi
(mpocTpaHCTBeHHAas ), OMoornyeckas (pernpoIyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMEI

€CTEeCTBEHHOTO  OTOOpa:  JBIKYIIUKM, CTAaOMIM3UPYIONIUH,  pa3pbhIBAIOIINI
(mm3pyntuBHbii). [logoBoit oTO60p. BO3HMKHOBEHHE W SBOJIOIUS COIUAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocOONIEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHre mpucrnocoOaeHni y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! TpucTIOCcOOIEHNH Y OpTaHU3MOB: MOP(HOIOTHIECKUE, PU3NOIOTHIECKHE,
Oonoxumuyeckue, TmoBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKPOIBOMIOIUHU. M3omsamusi — kimtoueBor (akTop BupooOpazoBanus. [lytm u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIONaU3AIKS,
rubpuauzanus). JJMuTeTsHOCTh BOIIOIMOHHBIX MMPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OMONOrUH B pa3pabOTKe HAyYHbIX METOI0B COXPAaHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEM.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTalMoHHas HM3MEHYUBOCTHY, «llomynsiimonHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/[Buwxymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30ISLMS TUCTBEHHUIIBI CHOMPCKON U TUCTBEHHULIBI JaypCKON»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XKepTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cyllecTBOBaHUEY, « UHyCTpHUaIbHBIH
MenaHu3m»,  «oKuBble — uckomaeMble»,  «IIOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipemympexknaromas okpacka >XUBOTHBIX», «Dusnonornyeckue
apantauuny, «l[IpucnocoOIeHHOCT, OpPraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepun Buna», «Buasl-nBoiHukm», «CTpyKkTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bum0oo0Opa3oBanue TpEX BUIOB JIAHbIIICH,
«IKoNoruYecKkoe BUI000pa3oBaHUE BHUAOB CUHUIY, «lloJdUIUIONIBI pacTeHMity,
«KamnycTHO-peieUHbIN THOPHUIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpelt ¢ mpuMepaMu pa3IMUHbIX MPUCTIOCOOJIEHUM, Yyyesia MITUIl U 3Bepel pasHbIX
BUJIOB, TepOapuu pacTeHUW ONM3KUX BHUIOB, OOPa30BABIIMXCS Pa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE U3MEHUNBOCTH Y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e7€CO00Pa3HOCThY.

JlaGopaTtopuas paGora «CpaBHEeHHE BHUIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yJibTaThl

Meronbl  uM3ydeHus MakpolBosionuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie QopmMbl U (QUIOTeHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBoimonuu. CpaBHeHHE (GIOpHI U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckune obGnactu 3emun. Bumabl-
SHAEMUKHU U PEIIUKTBHI.

DOMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOTrHIECKUE METOJbl M3yUeHUs
IBOJIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U IOSBICHHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPIaHBbI.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISPHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvt yHKYULL.
HeoOpaTtumMocTs 3BodonMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnoduts»y,  «CeMmeHHBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3emin», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeJOBEKAa W IUMIIaH3e», «laBHbBIE
HaIpaBJICHUS IBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSHKA HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIponcxoxkaenne U pa3BuTHe )KU3HHA HA 3emule

HayuHble THUMOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEALOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tactepa. [IponcxoxieHne >xu3H1u U aCTPOOHOJIOTHS.

OcHOBHBIE ATaIbI HEOPraHWYECKOU SBOJIIOLIUH. [manerapHas
(reonoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB u3 HeopraHmyeckux. Ombeir C. Mumepa u I'. FOpm.
O6pazoBanue nmoaumepoB U3 MmoHomepoB. Koanepsatnas runore3a A. U. Onapuna,
runore3a nepBuyHoro OynboHa J[k. XonpeitHa, reHeruuyeckass rumore3a [
Ménnepa. Pubosumber (T. Yek) u rumoreza «mupa PHK» V. T'mnOepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ncropus 3emiin u MeTo bl €€ n3yueHus. ickonaeMble OpraHM4ecKue OCTaTKH.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosioruyeckas mKaia: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

Havanenble sTambl opraHudeckor 3BoJironuu. [losiBiieHME W ABOTIOUA
MEPBBIX KIETOK. DBOJIONUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKHM KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[Ipoucxoxenne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKIACHHE
BUpPYCOB. [IponcCXOk/i€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLUMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpdO3b
pacrenui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHu.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
*KUBOTHBIX. BeHnckas Qayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOIIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUoAaM: apxei, MPOTEPO30u,
najaeo30i, Me3030M, kaliHo30i. OO01Ias XapakTeprUCTHKa KIIMMaTa ¥ T€OJOTHUECKUX
npoiieccoB. [losiBIeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE Ha Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — SKOJOTUUECKUE KPU3UCHI Tponuioro. [IpuyunHbl u
CJIEJCTBUSI MAacCCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobdennoctu. [Ipobiema coxpaneHnust brnopasHooOpasus Ha 3emIie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. U.
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema omnbita C. Mwmmepa, I'. FOpmy,
«JTambl  HEOPraHMYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKoi »BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponab», «CTpoeHuE BHpYycay,
«Apomopdo3sl  pactenuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCIIH,
«MHOrokneTounble  Bogopociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «Oprasbl [IBETKOBBIX pacTeHUN», «Cxema pa3BUTHS ) KUBOTHOTO MUPaA»,
«Apomopho3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumeunonomnoctaeiey, «Ilnockue
yepBu», «UneHucroHorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbikaronuecs,
«IItney, «MiekonuTtaromuey, «Pa3Butue )xu3Hu B apxeuckou spe», «PazBurtue
XKU3HU B TMPOTEPO3OMCKOU 3pe», «Pa3BuThe XKW3HM B MAICO30MCKON 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHas CUCTEMA OPraHUYECKOr0 MUPAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BJIAKHBIE MPENAPaAThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJJIEKIUU
WTJIOKOXHUX, CKEJIEThHI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEH, TOJE3HBIX MCKOMAEMbIX, MYJSKA OpPraHMYECKUX OCTAaTKOB
OpPraHu3MOB.

Bupryanbnas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
HOpu o n3ydeHno abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yueHHMe M ONUCAHME MCKOIMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIIEJIOBY.

IIpakTuueckas padora «/3yueHre ocOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPOINIOJIOTUU. METOIbl aHTPOIIOJIOTUH.

CraHOBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YelaoBeKa. PenurnosHbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

CX0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHYECKUE, AMOPHOJIOTHYECKHE, (bH3H0JIOr0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiume cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COLMATIbHBIE.
CooTtHolieHre OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue dYenoBekoOOpazHbIe 00E3bsHBI
(TPOKOHCYJIBI) U PAaHHHUE MOHTUJIBl — OOIIHME TPEAKH YETOBEKOOOPA3HBIX 00€3bsIH U
JMoJieid. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojei. UeaoBek yMelnblid, IepBbie
M3TOTOBJIEHUS OpYyAUN Tpyaa. YemoBek MpsAMOXOIAIINN U IEPBBIA BBIXO JIIOJIEH 32
npenensl Adpukn. YenoBek reiinensoeprekuii — o0l mpeok HeaH1epTaTbCKOTO
YEeJIOBEKAa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOTO KJjuMMaTa. YeJlOBeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKUM
YeJOBEK, OCBOCHHUE KOHTHHEHTOB 3a mpenenamu Adpuku. [laneorenetnka u
MaJICOTEHOMMUKA.

DBOJIIOIUSI COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISLUAX
yeyoBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3(PQHeKT OCHOBATENs» B MOIMYJISLUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. lloHdarue o pace. bomplime pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajO-HETpougHas  (PKBaTopuajibHas),  MOHTOJOWJHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETE.
EnuncTtBo  dyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocOONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpezpl u apeiida reHoB Ha MOp(OIOTHio U GU3HOTIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJIbl B (pusuueckot  (OMOIOTHYECKOH)
AHTPOIIOJIOTHHM.  OBOJNIIOUMOHHASL ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEeJIOBEUECKUX TMOMYyIsUUi. buoconuanbHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOITIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J[BUKYIINE CUIIBI AaHTPOIIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
OpAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNM YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHUalIbHOU
KyJIbTypbl TPEIKOB dYeJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU]OJIOTHYECKUMU U OUOJCHCKUMHU CHOKETaMU IIPOMCXOXKICHUS YeoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIb
yeperna 4eJIoBeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIN TOpPCa MPEIKOB YEIOBEKa.

JlabopaTopHass paGora «l3yueHne o0coOOCHHOCTEH CTpPOCHHS CKelleTa
YEJIOBEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuueckas padora «l3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHre 1 pa3BuTue sKkoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. Cykauéa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. lloneBbie HaOmOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIIel cpe/ibl: JTOKAJIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. KOJOTHYECKOe
MHMPOBO33PEHHUE KaK OCHOBA CBSI3€M YEJIOBEYECTBA C MpUpOoJond. DOpMUPOBAHUE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanuun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxemsbl: «Pa3znensl skojgorum», «MeTtonbl 3kosorum», «Cxema
MOHUTOPHUHIA OKPYKaIOLEH Cpeb».

JlaGoparopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (HAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH AEHCTBUSl 3Kojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha OPraHU3MBbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CHrHajgbHas pOJb CBETa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mel. [loMKknIoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. Ilpucmocobienus pacteHuid K
noJepkanuio BogHoro Oananca. Kimaccudukanus pacTeHuil 1m0 OTHOILIEHHUIO K
Boze. [Ipucnoco6ieHust >)KkMBOTHBIX K M3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
ryOMHHAasT  TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudeckKue
0COOCHHOCTHU cpeJi 0ouTaHusl opranu3MoB. [Iprucmoco6ieHuss OpraHu3MoB K KU3HH
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbL. CyTOYHBIE U
rofuyHbie puUTMBL. [IpUcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousaTue o xxusHeHHOM hopme. JK3HEHHbIE
dbopMBI pacTeHMil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBhl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HU.

buotnueckue aktopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHA,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHMYECTBO). Herpoduueckue
B3auMoJielcTBUSL  (Tomuyeckue,  Qopuueckue, (¢daOpuyeckue). 3HaYCHUE



OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemIoKpOoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIE», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUST OpPraHuU3MoOB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE (POPMBI KUBOTHBIXY, « IKOCHCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IDKOocHucTeMa XBOWHOro Jjecay, «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuyd pPacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETONIOOWBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSIIUXCS K Turpodutam, kcepoduram, me3opuramM, KOMHATHBIC
pacTeHus JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIEKIIMM PACTEHUUW W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (OpPM, KOJIIEKIIMU
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHas paGora «BpisiBIeHHE NPHUCIOCOOJIEHUN OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecCT OOUTaHU.

Tema 8. Jko0rusi BUA0B U MOMYJISALM A

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSAILUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSL.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIIUU.
JluHaMKKa TONYJSIUU W €€ peryisiius. buoThyeckuil moTeHuuan MOMyJISIUH.
MopenupoBanue JUHAMHUKYU nonyisiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHUs. Perynsiusi 4YUCICHHOCTH NOMYJALMN: PoJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (- U
K-crparterun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb dKojormyeckon Humum JDk.J. XartymHcoHa. PasMmepbl 3KOJI0TMYECKOU
Humy. [ToTeHnManbpHas U peaTn30BaHHAs HUIIIU.

Bun kak cucrema nomymsinuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpAaTETHH. DKOJOTHYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS W MUTpAIlUil JKUBOTHBIX. buojornueckue
WHBA3UU Yy>KEPOIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTHUYECKHE XAPAKTEPUCTUKHU  MOIMYISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnonyusiuum», «Bo3pacTHble  NHUpaMHuJIbI
nonymauuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlaGopaTopHuas padora «IIpucrnocobnenus ceMsiH pacCTEHUHN K pacCceeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MeEXIy
opraHu3MaMu B OUOIIEHO3E.

Oxocucrema kak otkpeiTas cucrema (A. [x. Tencnu). @yHKIIMOHATBbHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B 3KOcHcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmumakcunoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocucmembl Mopeti u
oKeanog. Ixocucmemuvl MyHOp, 1€CO8, CMenel, NyCmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOIOTE€HHBIMU U MIPUPOJIHBIMHU 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [oponckas
bnaopa u ¢ayna. CunanTponuzauusi ropoickod Qaynsl. buonormyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-20ugpurxamopos (Kirouesolx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWUYUBOCTh OPTraHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaoyorus
MOHHWTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCcTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTaHU3MOB B SKOCHCTEME», « KpyroBOpoT BelIecTB B 3KOCHCTEME, «Llern
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHas cykneccus», «BoccTaHoBIeHHE Jeca MOCIe
nokapa», «JKocUCTeMa 03epa», «ArpoieHos», «KpyroBopoT BEIIECTB M IOTOK
SHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repObapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi pabGora «l3ydeHue pa3zHOOOpa3uss MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypCcHsl B TUIWYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSiK,
€IbHUK, Ha CYXOJI0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKYpCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIM, TJ€ CYIICCTBYET WIIH
CyIIleCTBOBaJa KU3Hb. PazButhe npeacraBienuii o Ouocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsl u e€ coctas. JKupoe
BeIeCTBO Onochepsl u ero PyHKITUH.

3aK0OHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobeHHocTn 6Mocdephl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMUueckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKHE MUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTD SBIICHUI B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonsTue o Gruome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W INMHPOKOJMCTBEHHBIC Ji€ca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BRICOKOTOPhs. KiumaT, pacTUTEIBHBIN W KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa 1 (yHKIIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabmuier 1 cxembl: «I'eocdepbr 3emun», «KpyroBopot azora B MPHUPOIE»,
«Kpyroopot yriepoma B mpupoae», «KpyroBopor kuciopoda B TMPUPOJIL»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cymny, «KimMarnueckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannbiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiHs», « Tponmaeckuii gecy.

OO6opynoBaHue: repdapuu PaCTCHHUI pa3HBIX OMOMOB, KOJIJICKIIMH )KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX TPUYUHBL. Bo3jaciicTBue denmoBeka Ha
ouocdepy. 3arps3HeHre BO3AymHOMN cpebl. OXpaHa Bo3ayxa. 3arpss3HeHUe BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. PaspymieHwe mouBbl. OXpaHa TOYBEHHBIX
pecypcoB. M3MeHnenue kinmara.

AHTPOIIOT€HHOE BO3JCUCTBUE HAa PACTUTENIbHBIN M KMBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl 1 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOmIMEe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOJOB MOHUTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaioweli u
KOHKYPEeHmMOoCnocoonou snepeemuxe. buonoeuuecrkoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonuvie cucmemsl, obecneuusarowue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem U Ccnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus Mopckux u Ha3eMHbIX 3KOCUCTEM.

JdemoncTpanumn

Tabnutiel u cxemsl: «3arps3Henne atMochepb», «3arps3HEHHE THAPOCHEPHI»,
«3arpszHeHune nouBb», «[lapHuKoBEIi A3ddhexT», «Ocob60 OXpaHseMbie TPUPOTHBIC
TeppUTOpHUI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannn, KpacHO! KHUTM pernoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefHero oOmiero oOpa3oBaHUs: JUYHOCTHEIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUH TOCTUTAIOTCS B
€IUHCTBE YYEOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs Yy4yeOHOro mpeamera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOrO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPABOTIOPSIAKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPU CO3IaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4YEeOHBIX M T[O3HABATENIbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/ad, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IE€STEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IpaXkTaHCKON UAEHTUYHOCTH, TAaTPHUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoi, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U NMaMSATHUKAM HPUPOAbI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3amute OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKWU3HM B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JACUCTBHS KUBOW NPUPOJIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30macHOro o0pasa *Ku3HH (310POBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢e;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3inyHbiM cepaMm mnpodeccuoHANbHON JESATEIHHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHUKY KUZHH
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
IKOCHUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JCUCTBUN, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpele, YMEHHUE MPOTHO3UPOBATh HEOIAroNnpUATHBIE HKOJOTHUYECKHE TMOCIEACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUIA U TIPEIOTBPAILIATh UX;



HaJIMYHUe PA3BUTOTO HKOJOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATEIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHUus 00 OKpYXKaroleM MHUPE KaK O €IMHCTBE NPHUPOJbI, YEIOBEKa U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieuyeHUs] HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JIaHHE TEPCICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIEHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMupyeMoiu
IIpU U3y4YEHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HUCIIONIh3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONIh30BaTh OMOJOTUYECKUE 3HAHUSA IS
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO ACSTEPHOCTh HHIUBUIYATHHO U B TPYIIIIC;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUU MO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHUS ydeOHOTO mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIe 711  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJaArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIO0B TO3HAHUS,
HCITOJIb3yeMBIX B €CTCCTBEHHBIX HayKaX (BEIICCTBO, JHEPIHs, SIBICHHE, TPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeI0BaHre, HAOI0IeHNEe, U3MEPECHHE, IKCIICPUMEHT U JIPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromue GopMUpoBaHUe QYHKIIMOHAIBHONW TPAMOTHOCTH M COITMATBHOM
KOMIIETEHIIUM  OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOW U COITUAIBHON MTPaKTHKE.

B pe3ynbTaTe u3yueHus OMOJIOTHH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHUs
y oOyuaromierocs OyayT choOpMUPOBaHBI IMO3HABaTEIbHBIE YHHUBEPCATbHBIC
y4eOHbIC JCHCTBUS, KOMMYHHMKATHUBHBIC YHUBEpCAJIbHBbIC YydeOHBIC JICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHble PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaJbHbIMH yueOHBIMU NM03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKue JeiCcTBUS:

CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOEHWUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATHUSIMH);

OTpEeNEeNsITh eI JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3YyJIbTAThI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS A 00bsICHEHUS! (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JETyKTUBHBIC, TIO
AaHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSTh CXEMHO-MOJIETBHBIC CPENICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il M OTHONICHWH B W3y4aeMbIX OHOJIOTHUECKHX OOBEKTaX, a TaKXKe
MPOTUBOPEYHI PA3HOTO pOJA, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE ICHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICITCIBHOCTH 110 ITOJYYCHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIH THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBAaTh COOCTBEHHBIC 3aJadyd B 0Opa3oBaTeIbLHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIsl TOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B TPOQPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, Mpejiaratb OPUTHHAILHBIC TMOJIXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE y4eOHOTO
mocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckod MHMOpMaLUU, HEOOXOIUMOU JJIsi BHIMIOJHEHUS! Y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  TIpeACTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYEeCKHUE 3HAKH U CHUMBOJIBI, (OpMYyJibl, aO0OpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS U 3alUThl  WH(OpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1enue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYXJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIHHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3MIIMKM IPYTrUX YYACTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS U B3aUMOJICHCTBHUSA, MOHUMATD
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeJIbHOCTh:

NOHUMAaTh U MCHOJ30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJIbI COBMECTHBIX JEHCTBUM C yd&€TOM OOmMuxX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0r0 Yi€Ha KOJUJIEKTHUBA;

MPUHUMATh 1€  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poid ¢ YYETOM MHEHUHA Y4YaCTHUKOB, OOCYXIaTh pPE3YJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATETHYECKOE IOBEJECHUE B Pa3IUYHbBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUMH;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 0Opa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABbIKAMU  [O3HABAaTEIBHOM  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX TPOLECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUHU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO0 HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpHU aHAIU3€ PEe3yJbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:
MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIMU JPYTOro YeJoBeKa.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpkKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrayOnEHHOM YpOBHE OpHEHTHpPOBaHbI Ha oOecredyeHue
npodpunbHoro  oOyueHus  oOydarommxcs  Ouosorud. OHHM — BKIIIOYAIOT:
crenuduyeckue AJisi OMOJIOTUN HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 10
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTABJICHBI 110
roJiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpeamera «buonorus» B 10
K1acce OJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUDA, B
NO3HAHUU  3aKOHOB TNPHUPOABI W  pEHIeHUH TpodJieM  palMoOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAIHs, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyIbTYPHBIX PaCTEHUN ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBaHuss ['. MeHnensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOMU
m3menunBocty H. . BaBunosa), npuHUUIb (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAHUE, W3MEPEHHE,
HaOJIO/ICHHE, SKCTICPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKUX
MpoLeccoB: 0OMEeHa BellecTB (MeTadoNM3M), NPEBpPALICHUSI YHEPTUHU, OPOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYATbHOTO  pa3BUTHS ~ opraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH U HX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpPTraHOB y pPAaCTCHMI, XKMBOTHBIX W YENOBEKa M WX
GYHKIUAMHA, MEXIY CUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY OSTalaMu
oOMeHa BelIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMyu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM H
¢dakTopamu cpeqpl 0OUTaHUS;

YMCHHE BBISBJISATh OTJIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeNbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX T'PYIIIT;

yMEHHE peliaTh OMOJIOTrHYEeCKUe 3a/1a4H, BBISBISATh MPUYUHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMU MPOILIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yIbTaTOB;

yMEHHE BBITIONHATh J1aOOpAaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
paBuia mpu pabore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBaHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JCNIaTh BHIBOJBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJNYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIHsX;

yYMEHHE OIEHWBATh OSTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIUIOI0TBOPEHUE,
HaIPaBJICHHOE N3MEHEHUE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHaabHOM
JESTEIHHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIICHHOCTH, YTIyOIsTh TMO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQECCUu u
NpOAODKeHHE OWOIIOTHYecKOoro o0pa3oBaHUS B OpraHH3alUsIX CpPETHETO
po(heCcCHOHATIBFHOTO U BBICIIEr0 00pa3oBaHUs.



[IpeamerHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEHIEHHWH BONPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAaJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEeMOW OMOJOTMYECKHUX 3HAHUN, KOTOpas BKIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OWOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KocHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs SBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Bosroiuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), nmpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIEOBAHUSX )KUBBIX 00BEKTOB M DKOCHCTEM
(omucanue, u3MepeHue, HaOINIOIeHHEe, SKCIIEPUMEHT), CIOCOOAMH BBISABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICNATh CYIIECTBEHHbIE NPU3HAKU: BHUIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 ¥ CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUS ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOGOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie OOMTaHUs, YepeOBaHMs HAIPABICHUM
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMu HBOJIIOLNUH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aApPryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpPeJibl OOUTaHUsI, IUHCTBA



YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOTo0Opa3usi BHIOB W
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBRA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3a]]a4l, BBISIBISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMH ONOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHWH TOJIYY€HHBIX PE3yJIbTATOB,

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U TNPAKTHYECKHE PabdOThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIHEPUMEHTATbHBIMHU
cpeacTBamu, (GOpMYyIUpPYS I1eNb HCCIEAOBAaHUs, aHAJIM3UPOBATH MOJYUYCHHBIE
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4e€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(pEpEHIUX;

YMEHHE OIEHUBATh TUTIOTE3bl U TEOPHH O MPOMCXOKICHHUH )KU3HHU, YEITIOBEKa
M YEeJOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AX MpPeIOTBpAIICHUS
r1o0aabHbIX U3MEHEHHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiied mpodeccuoHalIbHOU
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YTAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HAINpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MNPOAOHKEHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHM3alUsAX CPEAHEro MPOQPECCHOHATBHOIO U
BBICILIETO 00pa30BaHUA.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpPOHHbIe (LM (POBbIE)
) NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl

1 buonorus xak Hayka 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292

2 JKuBple cHCTEMBI M X U3y4YEHUE bubnuoreka L{OK https://m.edsoo.ru/7f41c292

3 buonorus kineTkn 2 bu6mmoreka [IOK https://m.edsoo.ru/7f41¢292

4 XHUMHU4YecKasi OpraHu3anys KIeTKN 10 bubnuoreka L{OK https://m.edsoo.ru/7f41c292

5 Crpoenue u GyHKINU KIETKU 8 bubmuoreka L{OK https:/m.edsoo.ru/7f41c292
OOmMeH BelecTB U MpeBpaIicHue

6 III pepatt 9 bu6mmorexa [{OK https://m.edsoo.ru/7f41¢292
SHEPTUH B KIIETKE
HacneacrBennas napopmanus u

7 s . opuau 9 bubmuoteka I{OK https://m.edsoo.ru/7f41¢292
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN ITUKIT KICTKH 6 bu6moreka [{OK https://m.edsoo.ru/7f41¢292

9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 bubmuoteka I{OK https://m.edsoo.ru/7f41¢292
I'enetuka — HayKa O HACIEACTBEHHOCTH U

1 K A 2 Bu6miorexa LIOK hitps://m.edsoo.ru/7f41¢292
W3MEHYUBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6 bubnuoreka L{OK https://m.edsoo.ru/7f41c292

14 I'eneTuka yenoBeka bubnuoteka I{OK https://m.edsoo.ru/7f41¢292

15 Cenekiusi OpraHu3MoB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
buotexHonorus u CMHTETUYECKAs

16 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
ouosorus
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11 KJIACC

No /it HaumeHnoBaHue pa3iejioB U TeM KoimuecTso yacos DJIeKTpOoHHbIE (HHU(PPOBBIE)
) NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI

3apoKJIeHNE U PA3BUTHUE SBOJIOIMOHHBIX

1 PO Up H 4 bubmnoreka LIOK https://m.edsoo.ru/7f41¢292
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIHS U €€ pe3yabTaThl 14 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
MakponsBostonust U €€ pe3yabTaThl 6 bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
[IpoucxoxacHue U pa3BUTHE KU3HH Ha

4 P A P 15 bu6mmoreka [{OK https://m.edsoo.ru/7f41¢292
3emie
[IpoucxoxneHue yeaoBeka —

5 P 8 10 bu6mmoreka [{OK https://m.edsoo.ru/7f41¢292
AHTPOTIOTEHE3
DKOJIOTHUSI — HayKa O
B3aMMOOTHOIIEHUSX OPTaHU3MOB H

6 P 3 bu6mmoreka [{OK https://m.edsoo.ru/7f41¢292
HaJIOPraHU3MEHHBIX CUCTEM C
OKpYyKarollen cpenou
Opranu3Msbl ¥ cpesia 0OUTaHUS bubmuoteka I{OK https://m.edsoo.ru/7f41¢292
DKOJIOTHUS BUJIOB U MOIMYJISIUANA bu6mmoreka L{OK https://m.edsoo.ru/7f41¢292
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE

9 B 12 Bubmiorexa [JOK https://m.edsoo.ru/741¢292
CUCTEMBI

10 buocdepa — rimobabHas 3KOCHCTEMA bubnuoreka L{OK https://m.edsoo.ru/7f41c292

11 Yenosek U OKpyxKaromas cpena bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

12 O06006111EHNE bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

1 buonorus kak KOMIUIEKCHas HayKa U KaKk 4acTh COBPEMEHHOTO 00IIecTBa 1

2 JKuBble cUCTEMBI U KX CBOMCTBA 1

3 YpoBHEBasi OpraHu3aIus KUBbIX CUCTEM 1

4 Hcropus oTkpsITHA U N3y4eHUs KIeTKH. KieTounas teopus 1
MeTtoapl MOJIEKYISIpHOH U KeTouHOM Onosyoruu. [TpakTtnyeckas padota «M3yuenrne MeTo10B

5 KJIETOYHOU Omosioruu (xpomarorpadusi, snekrpodopes, muddepeHnanbHoe 1
uentpudyruposanue, [11{P)»

6 XHUMHUYECKUH COCTAB KIETKH 1
MunepanbHble BellecTBa KIETKH, UX OHOJIOTHYecKasi poJib 1

g Opraandeckue BemecTna KiIeTkun — Oenku. JlaboparopHas padota «OOHapyKeHHne OEIKOB ¢ |
ITOMOIIIbIO0 KAYECTBEHHBIX PEAKIIUII»

9 CgoiictBa, ki1accuduxanus u GyHKIuN 0eIKoB 1

10 Opranuueckue BENIeCTBa KIETKH — YTJIEBOIbI 1

11 Opranuyeckue BEeIeCTBa KIETKH — JIUTTHIbI 1

12 Hyxneunossie kucnotsl. JIHK u PHK. JlabopaTtopnas pabota «MccnenoBanue HyKJISMHOBBIX 1
KHCJIOT, BbIIEJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY»

13 Crpoenue u pynkuuu ATO. [Ipyrue nykieozunrpudocdarsr (HTD) 1

14 CexBenupoBanue JHK. Metoapl reHOMUKH, TPAHCKPUITOMUKHU, TPOTEOMUKH 1

15 Mertomp! CTPYKTYpHOU OHOJIOTHH 1

16 Tunel knerok. [IpokapuoTnyeckas Kierka 1

17 Crpoenue sykapuoTrueckoi kinetku. [Ipaktudeckas padora «3yueHune cBONCTB KIETOUHOM 1

MeMOpaHbI»




18 IToBepXHOCTHBIN anmapar KIeTKU 1
19 OnnomeMOpaHHbIe OpraHou bl KieTku. [IpakTiuueckas padora «3yuenne ABIKEHUS !
LUTOIJIA3MbI B PACTUTENIbHBIX KIETKaX»
20 [TosryaBTOHOMHBIE OpPTraHOUBI KJIIETKU: METOXOHpUH, Iactuabl. JlabopaTopuas padora |
«HccenenoBanne ma3sMoian3a 1 IEmia3Molin3a B paCTUTENbHbBIX KIIETKax»
21 HemeMmOpanHble OpraHou bl KJIETKU 1
22 Crpoenue u QyHKIUU Apa 1
3 CpaBHHTENIbHAS XapaKTEPUCTUKA KJIETOK 2yKapuoT. JlaboparopHas padota «13yuenue |
CTPOEHUS KJIETOK Pa3IMYHbIX OPraHU3MOB»
AcCUMWIALINS U TUCCUMIISALINS — JIB€ CTOPOHBI MeTaboau3Ma. Turmbsl oOMeHa BelecTs.
24 JlaboparopHas padoTa «/3yueHne KkaTaluTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha pUMepe 1
aMUJIa3bl WM KaTajaasbl)»
depMeHTaTUBHBIN XapakTep peakiuil KJIeToyHoro Meradbonusma. Jlaboparopnas pabora
25 «M3ydenne pepMEHTATHBHOTO PaCIIEIUICHUS TEPOKCUIA BOJAOPOIa B PACTUTEIHHBIX U 1
KUBOTHBIX KJIETKaX»
26 benku-akTuBaTOpHI U OCIKU-UHTUOUTOPHI 1
27 ABTOTpOGHBII THII 0OMEHa BEIIECTB 1
28 doTocuHTE3 1
29 Xemocunres. Jlaboparopnas padota «CpaBHeHHUE MPO1IECCOB (POTOCUHTE3A U XEMOCHHTE3a» 1
30 Amnaspobnble opranu3mbl. Bubl 6posxenus. JlabopatopHas pabora «CpaBHEeHHE POLIECCOB |
OpO>KEHUSI U ABIXaHUS»
31 AdpoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHUECKOTO OOMEHA 1
32 DHeprus MeMOpaHHOTO rpaaueHTa npotoHoB. Cunre3 AT®: padora nporonHoit AT®-cuHTa3bl 1
33 Peakuuu MaTpuyHOro CUHTE3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 Tpancnsauus u e€ srarnsl 1
36 Koauposanue amuHokucaoT. Posb pubocom B GrocunTe3e Oenka 1




37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT 1
38 MouiekynspHble MEXaHU3MbI SKCIIPECCUM T'€HOB Y 3YKapHOT 1
19 Bupycsl — HeksieTouHble POPMBI )KU3HU B 00JHUraTHbIe apa3utsl. [Ipaktudeckas padora |
«Co3anue MOJIEIIN BUPYCa
40 Bupycusie 3a0051€BaHuUS YEIOBEKA, JKUBOTHBIX, PACTCHUN 1
41 HanorexHosornu B OMOJIOTUH U MEIUIIMHE 1
42 JKu3HeHHBIN UKIT KJIETKA 1
43 Marpuussiii cuare3 JTHK 1
44 Xpomocomsl. JIabopaTopHast pabota «M3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpENnapaTax» 1
45 JleneHne KIETKH — MHTO3 1
46 Tuner knetok. Kapuokunes u nurokunes. Jlaboparopnas padota «Habmrogenne Mmutos3a B 1
KJIETKaX KOHUMKA KOPEeIlKa JykKa (Ha TOTOBBIX MUKpOIIpEnaparax)»
47 Perynsnus )kM3HEHHOTO LIUKJIA KIIETOK 1
48 OpranusM Kak €IMHOE 11eJI0e 1
49 Tkanu pacrenuit. JJaboparopnas pabota «M3yduenue TkaHel pacTeHU» 1
50 TkaHu )XKUBOTHBIX U yesnoBeka. JlabopartopHas padora «3ydueHne TKaHeH KUBOTHBIX) 1
51 Opransl. Cuctemsl opranoB. JlabopaTopHas padota «/3ydeHne opraHoB IBETKOBOTO PaCTCHUS» 1
52 Onopa Tena opraHu3MoB 1
53 JIBr>keHrue opraHu3MoB 1
54 [Iutanue opraHu3MoB 1
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. [IullieBapuTenbHas cuctemMa yenoBeKa 1
56 JIpIxaHue opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M U€IOBEKa 1
58 TpaHcnopt BemecTs y OpraHu3MoB 1
59 KpoBeHocHas cuctema mo3BOHOYHBIX KUBOTHBIX U YEIIOBEKA 1
60 Brienenue y opraHusmMoB 1




61 3ammuTa y opraHu3MoB 1

62 HMMyHHAs CHCTEMa YellOBeKa 1

63 Pa3znpaxxumocTs 1 perynsiuusi y OpraHu3MoB 1

64 I'ymopanbHas perymsiuus 1 SHIOKPUHHAs CUCTEMA KUBOTHBIX U YEJIOBEKA 1

65 DopMbl pa3MHOKEHUSI OPTaHU3MOB 1

66 [TonoBoe pa3MHOKEHUE 1

67 Meiio3 1

68 l'amerorenes3. ObpazoBaHue U pa3BUTHE TIOJIOBBIX KiIeTOK. JlabopaTopHas padora «3yuenue |
CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpernapaTax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3 1

70 3akiiajika OpraHoB U TKaHEH W3 3apObIIIEBBIX JUCTKOB 1

71 Poct u pa3zButue xuBoTHBIX. JJabopaTopHas paboTa «BbIsiBIeHHE TPU3HAKOB CXOJICTBA I
3apo/IbIIel MO3BOHOYHBIX KHUBOTHBIX)

7 Pa3zmHuoxenue u pa3Butue pacteHuit. Jlaboparopnas padota «CTpoeHHe OpraHOB Pa3MHOKEHHS 1
BBICIIIMX PACTCHUN»

73 Hctopus cTaHOBIICHHS U pa3BUTHUS TEHETUKN KaK HAYKH 1

74 OcHoBHBIE IOHATHS U CUMBOJIBI TeHeTUKH. JIabopaTtopHas pabota «/Ipo3oduina kak 00bEKT |
TEHETUYECKUX UCCIIeIOBAaHUI

75 3aKOHOMEPHOCTH HacJeI0BaHus pu3HaKkoB. MoHoruOpuaHoe ckpeuuBanue. [Ipaktuueckas |
pabota "U3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30QHIIbI"

76 [uTonornyeckue 0OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHUS 1

77 Ananusupyroiiee ckpeniuBanue. Hermoinoe 1oMuHIpoBaHUE 1

73 Jurubpunnoe ckpermubanue. [Ipaktuueckas pabota «/3ydenue pe3yapTaToB AUTHOPUIHOTO 1
CKpPELIMBaHUA y APO30(PUIIB»

79 [uTonoruyeckre OCHOBBI JUTMOPHUIHOTO CKPEIUBAHMS 1

80 CuernieHHOE HaclleJOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUs HACIIEICTBEHHOCTH 1




82 [enetnka nosa 1

83 I'eHoTun Kak LEN0CTHAs cUCTEMA 1

84 ['eHeTHYECKMIT KOHTPOJIb PAa3BUTHS PACTEHUI, dKUBOTHBIX U YEJIOBEKA 1

85 N3meHunBOCTh NpU3HAKOB. Bubl N3MEHUNBOCTH 1

86 MoudukanrnoHHas U3BMEHIHMBOCTh 1
Bapuanmonnsiit psig u BapuannonHas kpuasi. Jlaboparopnas padota «MccnenoBanue

87 3aKOHOMEpHOCTEN MOIU(PUKAIMOHHON U3MeHYMBOCTH. [locTpoeHne BapuallioHHOTO psijia u 1
BAPUALIMOHHON KPUBOI»

88 I'enoTunM4eckas n3MeHIMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTD 1

29 MyranuonHast u3MeH4YUBOCTh. [IpakTnueckas pabora «Myrauuu y 1po30¢uisl (Ha TOTOBBIX 1
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOIO Mpoliecca. DMUTeHETUKA U SITUT€HOMHUKA 1

91 I'enetuka yenoBeka. [IpakTuueckas padora «CocTaBieHHEe U aHAIU3 POJOCIOBHOM» 1

92 MeTtoapI MEIUITMHCKON T'€HETUKH 1

93 3HaueHNe MEeIUIIMHCKOM N'eHeTUKU B PEJOTBPAIICHNUH U JICYCHUH FeHETHUECKUX 3a001eBaHmi 1
YeJloBeKa

94 OcHoBHble oHATHSA cenekiuu. JlabopatopHas padoTa «/3yueHue copToB KyIbTYpPHBIX 1
pacTeHui U MOPOJ JOMAIIHUX )KUBOTHBIX)

95 Mertoibl ceneKuoHHOM paboTel. JlabopartopHas padora «3yueHrne METOI0B CEJIeKIUU 1
pacTeHu»

96 JlocTrxkeHus ceNeKnu pacTeHul u uBOTHBIX. [IpakTiueckas pabota «[IpuBuBKa pacTeHmin» 1

97 CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHNE T€HETUYECKUX PECYPCOB 1

08 buoTtexHonorus kak Hayka v OTpacib npousBojcTBa. [IpakTuueckas padora «/3yueHue |
00BEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIE HaNpaBJIEHUS] CHHTETHYECKON OHOJIOTUH 1

100 XpOMOCOMHAsI ¥ T'€HHasl HHKEHEPUs 1

101 MenunnuHcKkre OMOTEXHOJIOTHU 1




102 [ToBTOpEHue, 06001IeHNE, CHCTEMAaTU3allNs 3HAHUI 1
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11 KJIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka
Bcero
1 OpoononHas Teopust Y. Jlapsuna 1
2 JIBrKyIHe CHIIbl 3BOJIIONMH BUAOB 110 Y. /lapBuHY 1
3 Bopr0a 3a cyiecTBoBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD 1
4 DopMUPOBAHNE CUHTETUYECKON TEOPUU IBOIOLIMHI 1
5 OTansl 3BOIIOIMOHHOTO MPOIIecca: MUKPOIBOIIOLMS U MAKPOIBOJIIOLIUS 1
6 [onmynsius — s>nemMeHTapHas €AMHULIA YBOJIIOLUN 1
. 3akoH reHetudeckoro pasHosecus [x. Xapau, B. BaitnOepra. JlabopaTopHas pabota :
«BblsiBIeHHE N3MEHYUBOCTH y 0CO0€H 0OHOTO BUa»
8 DneMeHTapHbIe (aKTOPHI SBOTIONUN 1
9 Dddext ocnoBatensa. IhdexT OyThIOYHOTO TOPIIBIIIKA 1
10 Murparuu. M3omsmuun nomynsmuii: reorpadudeckas, OnoJIoruaecKas 1
11 EcrecTBenHBIN 0TOOP — Hampapstonuii (hakTop IBOTIOIUN 1
12 [TonoBoii oT6OP 1
13 [Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ysbTaT MUKpo3BoJtonuu. JJaboparopHas pabora |
«U3yuenne apomopd030B U UANOATANTALMNA Y PACTCHUM U KUBOTHBIX)
[Ipumeps! npucnocobaeHuil y oOpranu3mMoB: MopQoaoruieckue, (Gru3noIornueckKue,
14 ouoxumuueckue, noseneHueckue. Jlaboparopuas padota «IIpucmnocobiaeHust opraHu3MoB U UX 1
OTHOCHUTEIIbHAs 11e71ecO000Pa3HOCTh»
s Bupn, ero xpurepun u ctpykrypa. Jlabopatopnas padora «CpaBHEHHE BUJIOB 110 1
MOP(}OJIOTHIECKOMY KPUTEPUIO»
16 Crpykrypa Buzia 1
17 Bunoo6pa3oBanue kKak pe3yabTaT MUKPOIBOJIIOLUH 1
18 CBs13b MUKPO3BOJIIOIIUM U 3MTHIEMUOJIOTUU 1




19 Makxpoasomtonus. [laneoHTonornueckue METo bl U3y4eHUs 3BOJIOLUH 1
20 Buoreorpaduueckre METO bl H3y4EeHUS BOJIOIIH 1
21 OMOPHOJIOTHYECKUE U CPABHUTEIEHO-MOP(POJIOTHYECKHE METO bl U3YYESHHUS IBOJIOIIH 1
2 MonexynsipHO-TeHeTHIeCKHe, ONOXMMHUYECKHE U MATEMaTHYECKHE METO bl H3yICHUS |
IBOJIIOLIUHI
23 OO61re 3aKOHOMEPHOCTH YBOJIOIIUH 1
24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMHT 1
25 HayuHnble runotessl IpouCcX0kAeHUs KU3HU Ha 3emiie 1
26 JloHay4yHbI€ IPECTABICHUS O 3aPOKICHUN KUZHU 1
27 OcCHOBHBIE ATarbl HEOPraHWUYECKOW IBOJIFOLIUN 1
28 ['unoTesbl 3apoKaAeHUS KUZHH 1
29 Ucropus 3emin 1 metoapl €€ nzydenus. JlaboparopHas padota «M3yuenue u onucanue 1
HCKOIAEMBIX OCTaTKOB APEBHUX OPraHU3MOBY
30 HauanpHbie 3Tamnsl OpraHuyecKo 3BOTIOLNHT 1
31 DBOJIONHS PYKAPUOT 1
1 OcCHOBHBIE ATarbI BOJIOIUN pacTUTENbHOTO Mupa. [IpakTuueckas pabota «3ydeHue 1
0COOCHHOCTEN CTPOCHUSI PACTEHUN Pa3HBIX OTIEIIOBY
33 OCHOBHBIE ATalbl 3BOIIOLNN KUBOTHOTO MUPA 1
34 DBoJrolus )KUBOTHBIX. [IpakTnyeckas pabora «/3yueHrne 0coOEHHOCTEH CTpoeHus |
MTO3BOHOYHBIX KUBOTHBIX)»
35 PazButue xxu3HM Ha 3eMiie IO 3paM U IepHoIam 1
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE KPUIUCHI TTPOIILIIOTO 1
37 CoBpeMeHHBIH SKOJOTUYECKUI KPU3UC, €r0 0COOCHHOCTH 1
38 CoBpemeHHas cucTeMa OpraHn4eckoro Mupa 1
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB 1
40 AHTpOIIOJIOTHSI — HayKa O 4eJIOBEKE 1




41 PasButne npeacraBiaeHui O MPOUCXOKACHUM YEIIOBEKA 1
4 Mecto yenoBeka B CUCTEME Opranndeckoro mupa. Jlaboparopuas padota «M3ydyenue |
OCOOCHHOCTEH CTPOCHHSI CKEJIETa YeIOBEKA, CBSI3AHHBIX C MPSIMOXOXKICHUEM)
43 JIBM>Kylp€e CHIIbI aHTPOIIOTEHE3a 1
44 CooTHomIeHre OUOJIOTHYECKUX U COITUATTBHBIX (DAKTOPOB B aHTPOTIOT€HE3e 1
45 OcHOBHBIE CTaJNHN AHTPOTIOTEHE3a 1
46 [TaneoreHeTrka 1 najaeoreHOMUKa 1
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 1
48 Uenoseueckue packl. [Ipaktuyeckas padbora «/3ydeHne 3K0JIOTHUECKUX aanTalluil YeJI0BEKay 1
49 MexIUCIUIITTMHAPHBIE METOIbI aHTPOTIOJIOTHU 1
50 3apoKIeHNe U Pa3BUTHE IKOJIOTHH 1
51 Mertonp! skonoruu. JlabopatopHas padorta «3ydeHre METOI0B IKOJTOTHIECKUX 1
HCCIIE0BAaHUI»
52 3HayYeHNE YKOJIOTUYESCKUX 3HAHUM I YeIOBeKa 1
53 Dxoyioruueckue GaKkToOpbI 1
54 Abuotnyeckue akTopsl. CBeT Kak skojorudeckuii paxrop. JlabopaTopHas padora |
«BblsiBIeHUE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSHUIO CBETa»
55 Abuotuueckue dakropsl. Temmeparypa kak skonorudeckuii paxrop. Jlaboparopnas padota |
«BblsiBIeHUE TPUCTIOCOOJIEHN OPraHU3MOB K BIIUSHUIO TEMIIEPATYPBI»
56 AbuoTtndeckue akTopsl. BraxxHocTh Kak skonorudeckuii hakrop. JlabopaTopHas padora |
«AHaToMHu4ecKre 0COOEHHOCTU PACTEHUH U3 Pa3HBIX MECT OOUTAHUS
57 Cpenpl 0OuTaHUS OPraHU3MOB 1
58 buonoruueckue puT™Mbl 1
59 Xuznennsle GopMbl OpraHU3MOB 1
60 buoTtnueckue pakropsl 1
61 3HaueHne OMOTHYECKUX B3aUMOJICHCTBUMN /ISl CYIIIECTBOBAHUSI OPraHU3MOB B Cpefie OOMTaHUS 1




62 DKOJIOTUYECKHE XapaKTEPUCTUKH MOIYJIALNN 1
63 OcHOBHBIE TIOKA3aTENU MOMYJISIUN: YACIECHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJI0BAst !
CTPYKTYpa
64 OcHOBHBIE TIOKA3aTENU MOMYJISIUN: POXKIAEMOCTb, TPUPOCT, TEMIT pOCTa, CMEPTHOCTb, !
MUTPALAN
65 DKOJIOTHYECKasi CTPYKTYpPa MOMYIISIIII 1
66 JluHamuKa HOMyJSLUU U €€ peryasuus 1
67 Kpussie pocta uncnenHocTs nomnyasiuud. KpuBbie BBDKUBaHUS 1
68 DxoJsioruueckas Huia Buaa. Jlaboparopnas padota «IIpucnocoOneHus ceMsH pacTeHUHN K 1
pacceneHuio»
69 Bup xak cucrema nonyssiui 1
70 3aKOHOMEPHOCTH TOBEJICHUS U MUTPAIUH )KUBOTHBIX 1
71 Coo011ecTBO OpraHM3MOB — OHUOIIEHO3 1
72 DKOCHCTEMA KaK OTKpbITasi CUCTEMA 1
73 KpyroBopoT BemecTB 1 NOTOK 3HEPTUH B SKOCUCTEME 1
74 OCHOBHBIE IOKA3aTENN YKOCHUCTEMBI 1
75 DKOJOTUYECKUE MUPAMUJIBI 1
76 N3menenus cooOIecTB — CyKIeCCUH 1
77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOPEN U OKEAHOB 1
78 [Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI TYHP, JECOB, CTEMEH, MyCTHIHb 1
79 AHTPOTIOT€HHBIE IKOCUCTEMBI 1
80 Ypboakocucremsl. [Ipaktudeckas padora «M3ydeHue u onucanue ypooIKOCUCTEMBD» 1
81 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB B SKOCHUCTEMAaX 1
20 MexaHu3Mbl BO3JICHCTBUS 3aTPA3HEHUI Pa3HBIX THIIOB HA CYOOPTraHU3MEHHOM, |
OpPraHU3MEHHOM, MOMYJISLUOHHOM U 3KOCUCTEMHOM YPOBHSIX
83 buocdepa — oburermanerapaast 00071049Ka 3eMiIu 1




84 VYuenue B. U. Bepraackoro o 6unochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOC(EpHI 1
86 KpyroBopoTsl BemiecTB 1 OMOTEOXMMUYECKUE ITUKITBI 1
87 3onanbHOCTh OHoCchepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcroitunBocTh OHoCheps 1
89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYHHBI 1
90 Bo3sgeiicTBue uenoBeka Ha 6uochepy 1
91 AHTPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENIBHBIN U dKUBOTHBIM MU 1
92 OxpaHa npupoabl 1
93 OCHOBHBIC IPUHIUITBI YCTOHYHBOTO PA3BUTHS YEIIOBEYECTBA U TIPUPO,IBI 1
94 PanmonansHOE IPUPOAOTIONB30BAHUE U COXPAaHEHNE OMOJIOTHYECKOTO pa3HOOOpa3us 3emMin 1
95 O6006menue mo Teme « MUKpPOIBOIIONHUS U €€ PE3yIbTAThI 1
96 O6061menHue mo reme «Makpo3BOTIOIUS U €€ pe3yabTaTh» 1
97 O6061mmenue o teme «IIpoucxoxaeHne u pa3BuTUE KU3HU HA 3eMJIe» 1
98 O6061mmenue o teme «IIpoucxoxxaeHre yenoBeka — aHTPOTIOTEHE3 1
99 O60061eHue 1o TeMe «IKOJOTUs — HayKa O B3aUMOOTHOLIEHUSX OPraHU3MOB) 1
100 O6o6menue mo Teme «OpraHu3Mbl U cpeia 0OUTaHUS 1
101 O06o01meHue 1Mo Teme «DKOJIOTHS BUJIOB U TOITYJISITUIY 1
102 O6o6menue o Teme «brocdepa — rirodabHAsT IKOCUCTEMAY) 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmupoBaHHOCTH 3HAHUH O MECTE W POJHM OWOJIOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMuUpoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOU KapTHHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IBI
W pElIeHWH  JKU3HEHHO  B@XKHBIX  COIMAIBHO-3TUYECKUX,
SKOHOMMUYECKHX, FKOJIOTMUECKUX MPOOJIEM YEIOBEYECTBA, a TAKKE B
pEelIeHUH BOMIPOCOB  PAallMOHAIBHOIO MPUPOJIONOIb30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/I€ POCCUMCKUX U 3apyOeKHbBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCTIOJIH3YEMBIX B OMOJIOTHUYECKHUX MCCIICOBAHUSIX JKUBBIX
OOBEKTOB W OKOCHCTEM (OINMHCAaHHWE, W3MEpPEHHE, IPOBEICHUE
HaOIOZCHUI); CIOCOOaMH BBISBICHUS W OIICHKA AHTPOTOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPSATh UX IKCIEPUMEHTATHHBIMHU
cpenctBamu, (GopMynupys Ielb HCCIEAOBAaHUSA, AaHAIU3UPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JIETaTh BBIBOIBI.

BrisiBiieHHME 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYHMHAMH,
00BSICHEHHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (DOPMYITUPOBAHUE BHIBOJIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHI;'I, Teopnﬁ M 3aKOHOB

YMeHHe BIaJeTh CHCTEMOW OHOJIOTHYECKUX 3HAHHMM, KOTOopas
BKJIFOYAET: OCHOBOIIOJIAraroIye OUOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OpPraHu3M, BUJI, TIOMYJISIMS, SKOCUCTEMA,
Ouo1iieHo3, buocdepa; MeTadoIM3M, TOMEOCTa3, KIETOUHbII UIMMYHUTET,
OuvocuHTe3 Oenka, OWOTONMMMEpBI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTD, M3MCHUHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Oouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opnux, N.M. MeunukoBa, XpOMOCOMHasi TEOPHUsl HACIEICTBEHHOCTH

T. MopraHa, 3aKOH 3apOJAbIIIICBOTO CXOACTBA K. Bapa, OBOJIIOITMOHHAasA




teopuss Y. JlapBHHA, CHHTETHYECKAas TEOPHs HBOJIIOLUHU, TEOPUS
anTponorene3za Y. Jlapsuna; teopust ouoreonenoza B.H. Cykauéna;
yuerne H.M. BaBuiioBa o 1ieHTpax MHOT000pas3usi ¥ MPOUCXOKICHUS
KyJIbTypHbIX pacteHuil, ydenue A.H. CeepuoBa o myrix u
HarpaBJjeHusAxX sBotonnn, yuenue B.U. Bepuaackoro — o ouocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacilenaeHus: MPU3HAKOB, HE3aBUCHMOI'0 HACJIEJOBaHUs IPU3HAKOB
I'. Menpens; CLEINIEHHOrO HACIEA0BAaHMs MPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HacleacTBeHHOM wu3MeHunBocT H.M. BaBuioBa; reHeTmueckoro
paBHoBecus [x. Xapau u B. BaiinOepra; 3apojsimeBoro cxojactsa K.
bapa; Ouorenernyeckuii 3akoH 3. ['ekkens, . Mromnepa);
MPUHIUIBI (UUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma O. JInOrxa, 3K0JTOTHYECKON THPAMUIBI YHCET,
O1OMacchl U SHEPTHH);

runote3sl (koarepBatHor A.M. Omapuna, mepBuyHOro OymboHa J[XK.

Xomnneitaa, mukpochep C. Dokca, pubozuma T. Uek)

VYmenune pfiiatb IIOHMCKOBBIC OuojoruyecKue 3aJa4i, BbIABIATDH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMn H SABJICHUAMH, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YIJILTATOB,

COCTaBJIATh I'CHOTUITMYCCKHUE CXEMbI CKPCHIMBAHUA IJId Pa3HbIX THUIIOB
HacCJICAOBAaHU IIPU3HAKOB Y OPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA

BEHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M MEXAY CTPOCHUEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEeMaMH OpPraHOB y PACTEHHH, XMBOTHBIX U UEJIOBEKa; MEXIY
sTanamu 0OMeHa BeIEeCTB; dTalaMH KJIETOYHOTO IIUKJIA U KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTamaMu 3MOPHOHAIBHOTO  Pa3BUTHUS,
TEHOTUIIOM U (peHOTHrnoM, ¢GEeHOTUNIOM H  (PakTopamu  Cpeabl
oOuTaHus; MpoLlecCaMU  HBOJIIOLMH;  JABIXKYIIUMH  CHUJIAMH
AQHTPOINOIr€He3a;  KOMIIOHEHTaMU  pPAa3IMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHn3MOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:

CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
U MHOTOKJICTOYHBIX OpraHu3MoOB, BUIOB, 6I/IOFCOLICHO3OB, 9KOCHUCTEM
n 6H00(pepr>1; CTPOCHUSA OpPraHoOB U CHUCTEM OpPraHOB paCTeHHﬁ,

JKHNBOTHBIX, YCJIOBCKaA, nponueccoB KU3HCACATCIbHOCTH,




MPOTEKAIOIIUX B OpraHU3Max pPAacTEHHH, >KUBOTHBIX W YEJIOBEKA;
OMOJIOTUYECKUX TPOLEecCCOB: oOMeHa BemiecTB (MeTaboim3M),
nH(GOpPMAIMY U TIPEBPAIICHUS SHEPTUH, OPOKEHUS, aBTOTPO(HHOTO H
rerepoTpoHOr0 THIIOB MHUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, ME03a, TaMeTOreHe3a, YSMOpHOTeHe3a, TOCTIMOPHOHATIBHOTO
pa3BUTHUS, PAa3MHOXKCHHS, WHIUBUIYAIHOIO Pa3BHTUS OpraHM3Ma
(oHTOTEHE3a), B3aMMOJICUCTBHUS T'E€HOB, TETEpO3UCa; JCHCTBUM
UCKYCCTBEHHOIO 0TOOpa, CTaOWIM3UPYIOIIEro, JBUXKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpPa; aUIOMATPHUYECKOTO |
CHMITAaTPHUYECKOTO BUI000pAa30BaHMS; BIUSHUS JBIDKYIIUX CHII
HBOJIIOIMM  HA TEHO(OHJ  MOMYISIUH; IPUCTOCOOICHHOCTH
OpraHu3MOB K cpelne OOWTaHWS, YEPENOBAHWS HANpPaBICHUN

OBOJIIOIMH; KPYTOBOPOTA BCIICCTB U IOTOKA SHCPIUH B OKOCUCTEMAX

ChopmMupoBaHHOCTh yYMEHHUS BBIACSATH CYIIECTBEHHBIE INPU3HAKU
BHPYCOB, KJIETOK TIPOKAPHOT M DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIICHO30B H 3KOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MJIACTHYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO032, Mei03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHSI, UHAWBHYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O60pbOBI 3a CYIIIECTBOBaHHUE, €CTECTBEHHOTO oTbopa,
BHI000pa30BaHMs, MPUCIIOCOOJEHHOCTH OpPraHUu3MOB K Cpene
oOuTaHMs, BIUSHHUS KOMIIOHGHTOB JKOCHUCTEM, AaHTPOIOTCHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIESCTB

U TIpEBpaIllCHHs SHEPTHHU B Onocdepe

VYmenune HCIIOJIBb30BAaThb COOTBETCTBYIOIIUE APTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUIO U CHUMBOJIMKY JIA TOKa3aTCJIbCTBA
poAcTBa OPraHnu3MOB pPAa3HbIX CUCTCMATUYCCKUX I'PYIIIL; B3AUMOCBA3HU
OpPraHusMoOB MU CpCIbl O6I/IT3.HI/I$I; CAMHCTBA YCJIOBCYCCKUX PpPacC;
HCO6XOI[I/IMOCTI/I 3A0POBOro 06pa3a JKHU3HU, COXpaHCHUA
pa3H006pa31/151 BHJOB U 3KOCHCTCM KaK YCJIIOBUA COCYHICCTBOBAHUS

IMPpUPOAbI 1 YCJIOBECUCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA, UHTCPHUPECTUPOBATEL STUICCKHUE ACIICKTBI COBPECMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIIMHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpruBaTh ria00abHBIE OKOJOTUYCCKHUC HpO6J'IeMBI
COBPECMCHHOCTH, (I)OpMHpOBaTB 10 OTHOIICHHIO K HUM CO6CTBCHHyIO

IIO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBBle cCTEMBI B UX HN3Y4YCHUC

1.1

CoBpemeHHasi OWMOJIOTHSI — KOMIUICKCHAsT Hayka. bHoJorMYecKkWe HAayKd H
u3ydaembie uMu TpoOnembl. DyHaamMeHTaNbHBIC, TPUKIAAHBIE U MMOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadeHne OWoJIoTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBszannbie ¢ Ouosnorueii. 3HauyeHUe OUOJIOTHH B
MPAKTUYECKOW JESATEIHHOCTA YeJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHe ITPUPOIbI

1.2

KuBble cucTemsl Kak mpeaMeT u3ydeHus onosnoruu. CBoMCTBa )KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, MMCKPETHOCTh U IETOCTHOCTD, CIOKHOCTh H
YIOPSI0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YPpOBHM OpraHU3aIuyi )KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KJI€TOYHBIN, TKAHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIITUOHHO-BUAOBOI, 3KOCHUCTEMHBIHN
(6uoreoneHoTnueckuii), OuochepHsiii. Ilporeccel, MpoUCXoasAIue B >KUBBIX
cuctemax. OCHOBHBIC MPHU3HAKU >XKUBOTO. JKM3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuu

1.3

Metonpl Ouonoruyeckoil Hayku. HabOmioneHnue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanusi, meraaHanu3. I[loHsTHe O 3aBUCMMONl M HE3aBUCUMOM
nepeMenHoil. [InannpoBanue sxciepuMenTa. [loctaHoBka U MpoBepKa rUMOTE3.
HyneBas runoresza. Ilonstue BbIOOpKHM M €€ gocToBepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTATOB.
[IpuunHbBI UCKaXKEHUS Pe3yNbTaTOB dKCIepuMeHTa. [loHsITHE CTaTHCTUUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHANIbHAS €AMHUIA KUBOTO. McTopust oTKpbITHSA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHbIE MOJIO)KEHHS COBPEMEHHOM KJIETOYHON
TEOPUHU.

Metoapl  MOJEKYISpHOM M KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, AU depeHanbsHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBUPOBAHHUC KIICTOK




2.2

XUMUYECKUN COCTaB KIETKH. MaKpo-, MUKPO- U yJIbTPaMUKpPOIEMEHTHIL. Boaa u
e poJib KaK pacTBOPUTENS, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,
TETUTOpEryasii. MuHepaabHbIe BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas pPOJib.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

Buonornyeckne monmmMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil MoJiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTUyHas, YETBEpPTUYHAs CTPYKTYyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonornueckue QyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapubl, AMcaxapubl, OJIUTOCAXapUAbl U TOJUCAXaPUJIBI.
O6mwmii 1maH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOWMCTBA YIJIEBOJOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlununel. ['mapodunbsHO-ruapogoOHble cBoiicTBa. Knaccupukanus nununos.
Tpurmuuepuasl, Gochoaumuab, BOCKH, cTepouibl. buonorudeckue GyHKIUU
munuaoB. OOmue cBoiicTBa OMOJOTMYECKUX MeMOpaH — TeKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOIYIIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK m PHK. Ctpoenme HYKIEMHOBBIX KHCIIOT.
Hyxneotunast. [Ipuniun kommiementapHocta. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpans. MectonaxoxaeHue u onosnorunaeckue Gpynkunn JTHK.
Bunet PHK. @yuknun PHK B ketke.

Crpoenune mousiekynsl AT®. Makpospruueckue cBsizu B Mosiekyne ATO.
buonornueckue Gpynknun AT®. BoccTaHoBIIEHHBIE IEPEHOCYUKH, UX (QYHKITUH
B kietke. CexkBenupoBanue JTHK.

CtpykTypHass OWOJIOTHSA: OMOXUMHUYECKHE M OHMOPU3MYECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel KjIeTOK: dykapuoTudyeckas W mnpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crtpoenune nmpokapuoTHUeCKor KieTku. KieTouHas cTeHka OakTepuid W apxew.
Oco0OeHHOCTH CTPOEHUS TeTepoTpodHON M aBTOTPO(HON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crtpoenue u GyHKIIMOHUPOBAHHUE dYKApUOTHUYECKOW KieTku. [lnasmaruueckas
MeMOpaHa (rutazmaneMma). CTpykTypa ra3mMaTuueckoit MemOpansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTHUecKyr0 MemOpaHy: mnaccuBHb (auddysus,
oOneruénHas auddy3us), akTUBHBIN (MEPBUUHBIA M BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. Pabota HaTpuii-kanueBoro
Hacoca. DHJOIUTO3: MUHOIMTO3, (parounTo3. Dk3o1uTo3. KiertouHas creHka.
CrpykTypa 1 (yHKLINHU KIETOYHONW CTEHKH PACTEHHM, TPHOOB.

Hutornasma. Lluro3ons. Lutockener. J[BmxkeHue nuroriazmbl. OpraHousl
kiaeTku. OJHOMeMOpaHHbBIE OpPraHOMJbl KJIETKH: JHJAOIUIa3MaTHUYeCcKas CeTh

(B3I1IC), anmapar I'oabaxku, JIU30COMBI, UX CTpOCHUE U (YHKIUHU. B3anMocBs3b




OJTHOMEMOpAHHBIX OPraHoUAOB KIEeTKH. CTpOCHHE IPaHyISIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [mankuit
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (QYHKIUSL
anmapara ['onbmxu. TpaHCopT BelecTB B KJIETKE. BakyoJin pacTUTENBHBIX
kietok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU/IbI KJIIETKU: MUTOXOHJIPUH, IJIACTHU/IBI.

Crtpoenne n (HyHKIMH MHUTOXOHJAPHWHA W TutacTH. llepBuUYHBIC, BTOPHUYHBIE U
CIIO)KHBIE  TIACTUABl  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

Hememb6pannbie opraHouapl kiaetku CrpoeHue M (QyHKUUMU HeMeMOpaHHBIX
OpraHoMJIOB KIeTKH. PubocoMbl. MukpoduiameHTbl. MBbIIeUHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHHe M JIBUKEHHUE KI'YTUKOB H
pecaruek. MukpoTpy0oukH nuToruiasmsl. LleHTpuoss.

Anpo. OGonouka siapa, XpoMaTHH, KapuOTUIa3Ma, SIPBIIKH, UX CTPOCHHUE H
¢byaknun. SnepHsiit 6enkoBbli MaTpukc. [IpocTpaHcTBEHHOE pacronoXeHHe
XpoMOCOM B UHTep(hazHOM sifipe. beraku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AccuMWISIMS M AUCCUMMIISIUS — JIBE€ CTOPOHBI MeTabonu3ma. Turesl oOMeHa
BEIIIECTB: aBTOTPO(HBIA U rerepoTpodHbI. YUacTue KUcIopoaa B 0OMEHHBIX
nporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
0OMeHHBIX TmpoleccaXx. DEpPMEHTATHBHBIM XapaKTep PEaKIUi KJIETOYHOTO
MmeTtabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JCHCTBHS.
Kodepmentsl. OTinumns QepMEHTOB OT HEOPraHWYECKHX KaTalau3aTOpOB.
benku-aktuBaropsl U OEIKU-UHTMOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbIll CHUHTE3 OpraHuyeckux BeniectB B kietke. dotocuntes. Posb
XJoporiactoB B mpouecce ¢orocuHre3a. CetoBas u TeMHOBas (¢asbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbix (HaKTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUuUIUpyrome 6akTepuu, xKene300aKkTepuu, cepoOaKTepuu, BOJIOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnHarpoOHbIle opraHu3Mbl. Bunel Oposkenus. IlpoaykTel OpokeHUS U UX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’POOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTENU O0JIe3HE.

AdpoOHBIE OpraHU3Mbl. JTambl YJHEPreTUUECKOr0 oOMeHa. [1oIroToBUTEeNbHBIM

artai. ' nmukonus — 6CCKI/ICHOpOJIHOC PaACIICIUICHUEC I'TFOKO35I.




buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXxaHue. Poyib MUTOXOHIpUU B
mporeccax — OMOJOTHMYECKOro  OKucleHHs.  Llukiauuyeckwe — peaxiuu.
OxucnurensHoe pochopumupoBanue. [IpenmyiecTsa adpoOHOTO MyTH 0OMEHA

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO 0OMEHa

2.5

Peakuun martpuuHoro cuHtesa. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MATPUYHOTO  CHHTe3a.  Peammsanusi  HAcleACTBEHHOH  WH(OpPMAINU.
I'eneTnyeckuit ko, ero cBoucTBa. Tpanckpunuus — matpuusbiii cunre3 PHK.
[IpyHUMOBI ~ TPAHCKPUNLMU:  KOMIUIEMEHTapHOCTb, AHTUIIAPAIIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiums U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocunTe3e Oenka. YciaoBus 6uocuHTesa Oenka. KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Oenka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH I'€HOB
y nnpokapuoT. ['unoresa onepona (. JKaxo0, K. Mano). Perynsauus oOMeHHbIX
nporieccoB B kieTke. Kilerounsiii romeocras.

Bupychbl — HeknerouHsle GOpMBI KU3HU M 00MUratHele napasuThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHble 3a601eBaHus yenoBeka, KUBOTHBIX, pacTenuil. CIIN]/], COVID-19,

COIMaJIbHbIC U MEAUITUHCKHUC HpO6J’ICMBI

2.6

Knerounsrii mwkn, ero mepuoAsl W perymsanus. Hurtepdaza u  MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpOTeKaoUMX B uHTepdasze. Iloaroroska KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) TIEpUO bl UHTEP(A3HI.

Marpuunbiii cunre3 JHK — pennukanusa. Ilpunnunst perummkanuu JHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATHUBHBIM CHHTE3, aHTHUIIAPAIIIEIbHOCTD.
Mexanu3zm pernkanuu JJTHK. Xpomocomsl. CTpoenue xpomocoM. TernoMepsl 1
TeaoMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapHOTHN. J[UTIoOMIHBIR u
rariouaHbll  Habopbl XxpomocoM. [‘omonoruunsie xpomocoMmsbl. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MPOUCXOSIINE B HUX MPOIIECCHI.
Tuner muto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HaueHHe MHUTO3A.
Perymsmuss mMuTOoTHYecKOro nukia KieTkd. [Iporpammupyemas kietoyHas
rudens — afnonros.

(DYHKI_[I/IOHEUILHEIH ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCcKas CUCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEIC, MHOTOKJICTOYHBIC OpraHNU3MbI n

MHOT'OTKaHCBbIC OPIraHU3MBI.




@opMBl pa3MHOXKEHHUSI OpPraHuW3MOB: Oecnojioe (BKJIIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecnosioro pa3MHOXXEHHs: MOYKOBaHHE, CIOPYIISIHNA,
(bparmenTanus, KIOHUPOBAaHHE.

[TonoBoe paszmuoxenue. [lonoBbie KieTku, WM TameThl. Meio3. Craaun
meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormuecknii
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe paszpurue. I'amerorenes y KMBOTHBIX. [10JIOBBIE Keye3bl.
OOpazoBaHue © pa3BUTHE TOJOBBIX KiIETOK. CriepMaToreHe3 W OOTeHE3.
CrpoeHue moJyoBbIX KieTOK. OIUIOJAOTBOpEHHE U SMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. Crioco6b1 OILJIOAOTBOPEHMUS: Hapy»KHOE, BHYTpPEHHEE.
[TapTenorenes.

NnmuBunyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jaryikn). pobaenue. Tunsl npodnenns. OcodeHHoCTH
NpoOeHNUsT MIIEKOTIUTAIOUINX. 3apO/IbIIIeBbIe JUCTKU (racTpyisuus). 3akiaiKa
OpraHoB W TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3auMmHOE BIUSIHWE YacTed
Pa3BHUBAIOIIETOCS 3apojiplilia (AMOpHOHATBHAS WHAYKIHUS). 3aKiajka IJlaHa
CTPOEHHUSI KUBOTHOTO KaK Pe3yJlbTaT HMEpapXUUECKUX B3aUMOJICHCTBHUI T'€HOB.
Bnusiane Ha »MOpHOHANIbHOE pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpYKaroIiei
Cpenpl.

Poct u pasButne >xuBOTHBIX. [locTamMOpuoHanbpHBIM mepuoa. Ilpsimoe wu
HempsiMoe pas3BuTHe. PasButHe ¢ Meramopdo3oM y Oecro3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buosoruueckoe 3HaueHUE MPSIMOTO M HEMPSIMOTO
Pa3BUTHSL, UX PACHPOCTpaHEHUE B mpupojie. TUbl pocTa ;KUBOTHBIX. DaKTOPHI
peryisiliuid pocTa >KUBOTHBIX U dYenoBeka. Craguu NOCTIMOPHUOHAIBHOTO
Pa3BUTHS y )KUBOTHBIX U yesioBeKka. [leprnoipl OHTOreHe3a YenoBeKa.
PasmMHOXeHue u pa3Butue pacteHumid. ['amerodutr u cmopodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
l'ametorenes y pactenuid. OIUIOJOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CeMEHH. MeXaHu3Mbl PETryNslMM OHTOIeHe3a y pacTeHud u

KHUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHE MOHATHSI U CUMBOJBI. [ OMOJIOTHYHBIE XpOMOCOMBI, AJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIA U peuecanHHﬁ IMPpU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC METOJblI I'CHCTUKMH: T I/I6pI/II[O.IIOF HHGCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T €HETHUYSCKUI




33

Monorubpuanoe ckpemuBanue. llepBelii  3akoH MeHnmens —  3aKoH
eaMHOoOOpa3uss THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio TOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaens — 3ak0H paclieryieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPHTHOTO CKpelIuBaHus. [ MIIoTe3a YUCTOTH TaMeT.
Ananusupyrouiee ckpemuBanue. [IpoMexXyTOUHBIM XapakTep HacleJOBaHUS.
Pacuiennenve npu3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

JurnbpunHoe ckpemuBanue. Tperuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HAacleOBaHMWsl ~ MpHu3HaKoB.  LluTojormyeckre  OCHOBBI — JUTHOPHUIHOTO
CKpEILIMBAHMUS.

CuernieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CreruieHHOe
HacjeA0BaHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY IeHaMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeSeHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI U reTeporaMeTHblid noJi. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpomocoM. HacrnenoBaHue NpPU3HAKOB, CIEINIEHHBIX C
ITOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaelcTBHE HeEaJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [lomumepus
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B3aumoneiictBre reHoTMma U cpeabl Opu  OpPMUPOBaHMU  (PEHOTHUIA.
N3menunBOCTh NpHU3HAKOB. KauecTBEHHBbIE M KOJMYECTBEHHBIE NMPU3HAKUA. Bubl
W3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIECICTBEHHASI.

MomudukanonHas ~ M3MEHUYMBOCTh.  Pomb  cpeabl B (OpMUpPOBaHUU
Mo (pUKaMOHHON m3MeHunBocTH. Hopma peakuumu npusHaka. BapuarioHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHKalMOHHON
WU3MEHYMBOCTH.

'enoTnnnueckass w3MeHYMBOCTb. (CBOWCTBA TI'€HOTUIMYECKOW W3MEHYHMBOCTH.
Bupl reHOTUITMYECKON H3MEHYMBOCTH: KOMOMHATUBHAS, MYTAIl[MOHHASI.
KomOunatuBHas u3MeHYMBOCTh. MeHo3 W TOJNOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM M3MEHYHBOCTU. POJIhb KOMOMHATUBHOM N3MEHYMBOCTH B CO3JIAHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyranmoHHas ©3MEHYUBOCTh. BUbl MyTalnii: TeHHbIE, XPOMOCOMHBIE, FTEHOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAHHBIE MYyTalMH. SIAEepHBIE M LUMTOIUIA3MaTUYECKHE
myrauud. Comaruueckue M IOJIOBble MyTauuu. [IpuumHBI BO3HMKHOBEHUS
Myrauuil. MyrareHbl M HX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTALMOHHOTO TIpoLecca. 3aKOH TOMOJIOTMYECKHX PSIOB B HACIEICTBEHHOU
m3mernunBocty  (H.M.  BaBunoB).  BHesdnepHas ~ M3MEHYMBOCTH U

HaCJICACTBECHHOCTD
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Kapuorun uenoBeka. MexayHapoaHass nOporpaMma HCCIEIOBaHUS TE€HOMaA
YelnoBEeKa. MeTonbl M3y4eHMsT TEHETUKM YEJIOBEKA: TI'€HEaJOrMYECKHUid,
OJIM3HEIOBBIN, LIUTOr€HETUYCCKHUIA, MOITYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE  OMpeNeeHUE  TEHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCJIE C TIOMOUIBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jeBaHHMS  uejdoBeka. ['CHHbIE H
XpOMOCOMHBIE ~ OOJIE3HH  4YelloBeKa.  bOJEe3HM ¢ HaCIIeACTBEHHOU
MPEAPACIOI0KEHHOCThIO. 3HaUYEHIE MEUITMHCKON TeHETUKH B IIPEI0TBPAIICHUH

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIUsl M CENEKIUs. 3apOXKIACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHUS M MHOTo00pa3usi KyJIbTYPHBIX
pacreHuii. Ponp cenekuuy B CO3JJaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mrTamMM. 3aKOH TOMOJIOTMUECKHX PSJOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuiosa, ero 3HaueHue yis CEIEKIIMOHHON PaOOTHI.
Metoapl ceneknMOHHONW paboThl. MCKyccTBeHHBIN OTOOp: MacCOBBIA U
WHIMBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  McmpiTaHue
Mpou3BoAUTENEeH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKHU
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJIEKITMOHHON pa0boThl. PamuaninoHHbIM
U XUMUYECKHII MyTareHe3 Kak MCTOYHMK MYTalUd Yy KYyIbTYPHBIX (OpM
opranu3MoB. lMcnonp30BaHWE T'€HOMHOTO pENAaKTUPOBAaHUS W  METOJOB
pekomOunanTHbIX JJHK a1 momydeHust ncxoMHOTO MaTepuaia sl CEelIeKIIUH.
[lomyuenue nonmurionoB. BuyrpuBumoBas rulpuamzaims. bimskoponacTBeHHOE
CKpellBaHue, Win MHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunHsel. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpunmzanus. [Ipeomonenue Oecrioaus MEKBUIOBBIX TMOpUIOB. JlocTikeHuUs

CCIICKIIMU paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKTBI, UCTIONIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIE 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPraHU3MBI, HX XapaKTepUCTUKA. TpaauuuoHHAsh OHOTEXHOJOTHS:
xJie0oneueHue, TMOMYyYeHHE  KUCIOMOJOYHBIX  IMPOJYKTOB,  BHUHOJENHUE.
Muxkpobuonorunueckuii cuHTe3. OOBEKThl MUKPOOHOJOTHMUECKUX TEXHOJIOTHUH.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BHTaMUHOB. LVIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIUsl SULEKIETOK M KIOHUPOBAHUE >KUBOTHBIX.
Mertoa TpaHCIIIaHTALIUU SJEP KIIETOK.

XpoMOCOMHasi M TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeauIuHCKHEe OHOTEXHOJOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIETOK




CucreMa 1 MHOrooOpasue OpraHH4eckoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranm3smoB. CoBpeMeHHas  cUcTeMa
opranndeckoro mupa. IIpunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KU3ZHEIAEATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxrepuu, apxeu, 0 THOKJIETOUHbIE TPUOBI, OAHOKIETOYHBIE BOJOPOCIH, IpYTHUe
npotuctsl.  KosloHManbHble  OpraHu3Mbl.  JIBMJKEHHE  OJIHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE, )KTYTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKICTOYHBIX

OPraHu3MoB. Pa3apakMMOCTh y OJIHOKJIETOUYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOroKk/IeTOUHbIE  pacTeHus. B3auMOCBI3p YacTeld  MHOTOKIJIETOYHOTO
opranusma. TKaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak enuHoe neioe. TkaHu pacTeHH. TUIBI pacTUTEIbHBIX TKaHEH:
oOpa3zoBaTelibHas, TMOKPOBHAsA, MPOBOJAIIAs, OCHOBHAs, MeEXaHHYECKas.
OcobGenHocTn cTpoeHHs, (QYHKIMA W PACTOJOKEHHWs TKaHEH B OpraHax

pacTeHui

4.3

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHUN. OyHKIIMN OPraHOB U CHCTEM
opranoB. Kapkac pactenuii. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOTTU3MBI
n Hactuu. [lornomenue BOMBI, YIIEKHUCIOIO Tra3a M MHUHEPAIbHBIX BELIECTB
pactenusmu. [{pixanue pacrennil. uddy3us razoB 4yepes MoBEepXHOCTh KICTKH.
TpaHcnopTHBIE CHUCTEMBbl pacTeHUW. BbimeneHwe y pacTeHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuid. Kyrukymna. CpeacTtBa macCUBHOM M XMMHYECKOU
3a1uThl. OUTOHLIMIBL.

PazgpaxkuMocTe M peryisauus y Opranu3MoB. Pa3npakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHfI. PocTtoBrie B€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  KMBOTHBIE. B3anMMOCBS3b 4acTeil MHOTOKIJIETOYHOTO
opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeoctas. TkaHu )KUBOTHBIX U UyeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
OcobenHoctu cTpoeHus, (GYHKIMA U paCHOJOKEHHS TKaHe B opraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBmkeHrne MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme XuBOTHEIX. Iluranue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxanue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€e ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOECHMS
JETKUX MTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTeNIbHAsI CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL U MICKONUTAKOIMX. TpaHCIOPT BEUIECTB Y
opranu3moB. TpaHCHOPT BelIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHas  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIOIMUOHHBIE YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbljiereHue y opranu3moB. Beinenenue y
#KUBOTHBIX. CoKparuTenbHble Bakyoiau. Opranbl BbiaeneHus. CBsi3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIACIUTEIBHON CHCTEMAaMHU. BblienieHne y Mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKIETOYHBIX JKMBOTHBIX. [loKpoBBI M HX
MIPOU3BO/IHBIE.

PazgpaxkuMocTs 1 perynsnns y opraHu3MoB. PazapakumMocTs y OJHOKIETOYHBIX
opraHm3moB. Takcuchl. Pa3znpakMMoCTb W peryisiuus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BeNIeCTBAa U MX 3HAYEHUE.

Hepshas cucrema u pediaexkTopHas peryisius y MHOTOKJIETOUYHbIX KUBOTHBIX.
HepBHas cuctema m €€ oTaenbl. OBOJMIOLHAOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB M mporpamMm Uil 3¢G¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eroBeKa U ero 3I0pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpPraHoB ueoBeka. OTaebl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedmekc um pednexropHas nyra. be3ycioBHbIE W YCIOBHBIC
pedaekcel. 'ymopasibHasi peryisius W SHIAOKPHHHAS CHCTEMa JKMBOTHBIX H
yenoBeka. JKene3bl 3HI0KPUHHOM CUCTEMBI U UX TOPMOHBI. J[eiiCTBHE TOPMOHOB.
B3auMocBsI3p HEpPBHOW M SHAOKPHHHOW cHCTeM. [ umoTamamo-rumnoduszapHas

cucrema. Pednexc u pednexropnas ayra. besycinoBuble 1 yclIOBHbIE peieKChl

5.2

3amuTa opranu3ma ot OonesHei. IMMmyHHas cuctema yenoBeka. Kietounslii u
TyMOPAJIbHBIM UMMYHUTET. BpoxI€HHBINA, MpUOOPEeTEHHBIN crenupuIecKuii
uMMyHUTET. Teopus KIOHAIBbHO-ceNeKTUBHOTO uMMyHuTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBEThl OpraHu3MoB. Poub

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JcBaHUI

5.3

KpOBeHOCHaH cucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooOpamenus. Pabota cepaua u e€ perynsuus

54

I[BIX&HI/IG YCJI0BCKaA. I[I/I(b(by3l/lﬂ ra3oB 4epe3 TIOBCPXHOCTb  KJIICTKH.
I[BIX&TGHLH&SI CHUCTEMA YCJIOBCKA. I[bIXaTCJIBHaH IMOBEPXHOCTh. PCFYJ'IHI_II/ISI

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTaenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHple  Keyne3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPEHUE

5.6

IToxpoBel W ux mnpousBoanbie. Opranbl BeigeneHus. [louku. CrpoeHue u
¢byakunonupoBanue HehpoHa. GUIBTpaIHs, CEKpEIHs 1 00paTHOE BCaChIBAHNE

KaK MeXaHU3MBbI pabOThI OpraHoB BeiAeneHHs. OOpa3oBaHUe MOYH y YETIOBEKa

5.7

I[BI/DKGHI/IG YyeJIoBeKa: MbIicuHas cucrteMma. CKeJIeTHBIE MBIIIIbBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEH

Teopus 3Bomronuu. Pazputue xu3Hu Ha 3emiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. Ilpenmochuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HaydHas nesrenbHocTs Y. JlapBuHa.

JIBuxymue cuibl 3BooLMH BUA0OB 1o Y. J[apBuHy (BbICOKAasi HHTEHCUBHOCTD
pPa3MHOXEHHsSI OpPraHU3MOB, HAaclleJICTBEHHAass HW3MEHYUMBOCTh, OOprOa 3a
CYyLIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoit Teopun sBostounu (CTI). HelitpanbHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOTIOIMOHHOMN

TeopuH B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KApTUHBI MUPa

6.2

[Monmynsimust kak sjeMeHTapHas eAuHHIa 3Bostourud. COBpPEMEHHbIE METOIbI
OIICHKH T€HETHYECKOrOo pa3HOOOpa3usi U CTPYKTYphl Mmomynsuuidl. M3meHeHue
reHooHa MOMyJASUU KaK AJIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (AKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOLMU. MyTallMOHHBINA
nporecc. KomOuHaTMBHAs w3MEHYUBOCTh. JIpelid) TEeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHUs YacTOT ajulenied B momymsauusax. Oddekr
ocHoBarens.  Murpauuu.  M3omsuus — momynsuuid:  reorpaduueckas
(mpocTpaHCcTBEHHAs ), OHoJIorHUeckas (pernpoayKTUBHAs).

EctectBennsiii  0oTOOp — HampaBisiromuii  ¢gaktop sBomonun.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWKYIIUN, CTaOUIU3UPYIOLIUH, pa3pbIBAIOIIHA
(mu3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUHU.
Bo3HuKHOBeHHE  MPUCHOCOONEHU y  OpraHu3mMoB. ApoMopdo3bl U
uanoanantanuu. [Ipumeps! npucnocoOnenuii y opranu3MoB. OTHOCUTENHHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJIOIUH. V30msmms — kitoueBoil gaktop BumooOpazoBanus. Ilytu u
CHOoCcOOBI BHUJI000pa30BaHUSA: aJIONaTPUUECKOE (reorpaduueckoe),
cUMIaTpUyecKkoe  (DKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJMUILIONAU3AIINS,

r1/16p1/1;[1/13au1/1;1). I[J'II/ITCJ'H:HOCTB 9BOJIIOLIUOHHBIX IMTPOLECCOB.




MexaHu3mbl (GOPMUPOBAHHS OHOJIOTHIECKOTO pa3HOOOpa3usl.

PoJib 3BOJIOIMOHHON OMOJIOTHH B Pa3pab0OTKe HAyYHBIX METOJIOB COXPAaHEHUS
Ooropa3zHooOpaszus. MUKPOIBOIIONUS M KOIBOJIIONHUS MApa3sUTOB U MX XO3SEB.
Mexanu3mbl (GOPMUPOBAHHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIIOCOOBI

O0pbOBI C HEl

6.3

Metoapl U3yd4eHUs] MaKpO3BOIIONHU. [[ageoHToNOTHYECKHE METOABI U3YdeHUs
sBosmonuu. [lepexonnbie Gopmbl M PUIIOrEHETUUECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduueckue MeTo 161 H3ydeHus 3BotoLud. CpaBHEHUE QIIOPHI U (hayHBI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Buasl-asHaeMuku
Y PEJHKTEHI.

OMOpPHOJIOTMYECKHE M CPABHUTEIBHO-MOP(OIOTrHUECKUEe METOJbl HU3Y4YECHHUS
HBOJIIOIMH. ['eHeTHUeCKne MEeXaHWU3MBI HBOJIOIMK OHTOTEHE3a W TIOSBICHUS
HBOJIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W AHAJIOTMYHBIE OPraHBL
Pymumentapaple  opraHbl W aTaBU3MBL ~ MOJIEKYIISIPHO-TCHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  W3YYCHHS  DBOJIOIHH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOJIBI TOCTPOSHUS (PUITOTEHETHYECKIX
JIepEBbHEB.

XPOMOCOMHBIE MyTaIlMH U IBOJIIOLMSI FEHOMOB.

OO6mme 3akoHOMEpHOCTH (TTpaBuiia) 3BOJONHMH. HeoOpaTuMoCTh SBOJIOIHUU.

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUN

6.4

Haydnple rumoTe3sl MPOUCXOXKACHMUS JKM3HM Ha 3emiie. AOWOreHe3 u
naHcrepMus.  JloHaydyHble — NpEACTaBICHUS O  3apPOKIACHUM  KU3HHU
(kpeaunonusM). ['umoresa MOCTOSHHOTO CaMO3apOXKACHUS IKU3HU U e
ompoBepkenue omnbiTamu  dO. Pemu, JI. Cnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Talbl HeOpranuyeckoi sBomoruu. [lnanerapuas (reojorudeckast)
IBOMIONMS. XHUMHUYECKash HBOJIIOLMS. AOHOTEHHBIH CHHTE3 OPraHUYeCKUX
BemlectB 3 Heopranmdyeckux. OmbiT C. Mummnepa u I'. FOpu. OGpazoBanue
nouMepoB U3 MoHoMepoB. KoanepBaTtHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa J[x. XonaeitHa, reHerudeckas rumote3a . Mémnepa.
Pu6o3umser (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Ucropusa 3emnn u Metonsl e€ uzyueHus. VMckomnaeMble OpraHuyecKue OCTaTKH.
I'eoxpononorust u €€ Metonpl. OTHOCUTENBHAS U A0CONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl opranndeckoil sBotonnu. [losBienne u 3BOIOLNS TEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmn3Ma. Bo3HUKHOBeEHHE HEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMJIEHKM KaK aHajJor MepBbIX Ha 3emie
coobmuiectB. CtpomMatosuThl. [IpOKapHOTHI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUMOHHOE MPOUCXOKICHUE
BUpycoB. [IpoucxoxaeHHe MHOTOKJIETOUHBIX OpraHu3MoB. BoO3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTanbl SBONIONMU BBICIINX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuii. Beixon pacreHmid Ha cyumry. IlosiBiieHHME CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpoucxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tamnbl 3BOJIONUM >KMBOTHOTO Mupa. OcCHOBHBIE apoMoOp(o3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — OSIBIIEHHE COBPEMEHHBIX
tunoB. [lepsbie Xopa0BbIe )KUBOTHBIE. JKU3HB B BOi€. DBOJIIOIMS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuduit u pentuinuii. [IpoucxoxaeHne MIESKONMUTAOMNX U
ntul. [lpuninun kiarodeBoro apomopgdosa. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIH.

PasButHe xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeH, IPOTEpPO30ii, Maaeo30i,
Me3030#, KaitHO30#. OOImmas xXapakTepUCTHKa KIMMaTa M TE€OJOTHYECKHUX
npoueccoB.  [losBneHMe W pacuBeT  XapaKTEpHbIX  OPraHU3MOB.
VYraeoOpa3zoBaHue: €ro ycJIoBHs U BIMSHUE HA T'a30BbIM COCTaB aTMOC(EpBHI.
MaccoBble BBIMUPAaHUS — 3KOJOTMYECKHE KpHU3MChl Ipouuioro. IIpu4uHbEl 1
CJIEACTBUSI MAacCOBBIX BhIMUpaHUl. COBPEMEHHBIN IKOJOTHMUECKUN KPU3HUC, Er0

0COOEHHOCTH

6.5

Pasnensl u 3agaum anTpomnosiornd. Metonel aHTponosorud. CraHOBIEHHE
IIPEICTABICHUN O IIPOUCXOKICHUH YesloBeKa. COBPEMEHHbBIE HAYYHBIE TEOPHUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($U3H0JIOTO-OMOXUMHYECKHE,
noseneHyeckue. OTiMuus 4YelloBeKa OT JKUBOTHBIX. lIpsAMoxoxneHune u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJILHOM CUCTEMBI.

JBwxyme cuibl (GakTopbl) aHTpororeHe3a: OUMOJOIMUYECKHE, COLUANIbHBIE.
CooTHolleHne 6GMOJIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B AaHTPOIIOT'€HESE.
OcCHOBHBIE CTAaIUU AHTPOIOTEHE3a. ABCTPAJIONUTEKH — JBYHOTHE IPEIKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yemnosek
OpSAMOXOJAIIMA W TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiiensoeprckuii — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJOBEKa U 4YeloBeKa
pasyMHOro. YenoBek HEaHIECPTAIbCKUI KaK BHJ JIIOAECH XOJOIAHOIO KJIMMaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKUM YEIIOBEK, OCBOCHHUE

KOHTHUHCHTOB 3a IMpcacIaMunu A(pr/IKI/I




DBOMIONMSI COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBIN OTOOp B MHOMYJSIMAX
yenoBeka. MyTanmoHHbIH mponiece ¥ noauMopdusm. TlomynsunoHHbIe BOJIHBL,
nperid reHoB, Murpaius 1 «3PQGEKT 0CHOBATENS» B MOMYIISALUIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckue pacel. [lomarne o pace. boisbmme pacel: eBpomneouHas
(eBpasmiickasi), aBCTpajO-HErpouaHasi (dKBAaTOpHAIbHAs), MOHIOJIOMIHAS
(a3marcko-amMepuKaHcKasi). Bpemst u myTu pacceneHusi 4eJoBeKa IO TUIaHeTe.
EnuncTBO  yenmoBeueckmx pac. HayuHas HECOCTOSITENBHOCTh — pacu3Ma.
[TpucrocoOIeHHOCTh YeTIoBeKa K Pa3HBIM YCIOBUSM OKPY)KAOIIEH CpeIbl.
Bnusinue reorpaguueckoid cpeapl M Apeida reHoB Ha MOPQOJOTUIO U

(hU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCYyHIUC UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxosorun. CBsI3b 3KOJIOTUH C IPYTUMHU HAyKaMU.
Metonel 3konoruu. lloneBsie HaOmoaeHUS. ODKCIEPUMEHTHI B SKOJIOTHHU:
MpUpOJIHbIE W JabopaTopHble. MojaenupoBaHue B DKOJIOTHH. MOHHUTOPHHT

OKPYXKaIOIIeH Cpebl: TOKATbHBIN, pETHOHABHBIN U TJI00ATbHBIN

7.2

DKoJjorudeckre (GakTopbl U 3aKOHOMEpPHOCTU uX aAedcTBus. Kiaccudukanus
9KOJIOTUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOTIOTCHHBIC.
OO0mume 3aKOHOMEPHOCTH JCHCTBUS JKoJOTHYecKuX (aktopos. I[lpasuio
muanmyMma (K. Ilnpenrens, 0. JInbux). TomepaHTHOCTb. DBpUOMOHTHBIEC H
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue ¢aktopsl. CBeT Kak dKojorudeckuii paxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKUE TPYIIIBI
pacTeHuii M >KMBOTHBIX 0 OTHOIIEHHMIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOAU3M.

TemmepaTypa Kak »dKojJiormueckuii ¢akrop. JleiicTBue TemiepaTypsl Ha
opranu3Msl. [loHKUI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak oskonoruueckuit Qaxrtop. Ilpucnocobnenus pacreHwii K
HoJiIepsKaHuio BoAHOro Oananca. Kiaccudukanus pacTeHU MO0 OTHOLICHUIO K
Bojie. [Iprcnoco6ieHns )KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKHMA.

Cpenbl o0uUTaHUs OpPraHU3MOB: BOJHAsA, HA3EMHO-BO3JYIIHAS, MOYBEHHAs,
ryOWHHAs TOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opranusmoB. [IpucmnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HBIX CpEax.

buonoruuecknie putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble pUTMEL. [IpUCIIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM

YCIIOBUMN KU3HH.




XKuznennsie popmbl oprann3moB. [lorstue o xu3HeHHOU (opme. JKu3HEeHHBIE
(OpMBI pacTeHUi: NepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OJIHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KHUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOCHHSI B 00pa3a KU3HU.

BuoTtnueckue daxTopsl. Buasl OMOTHYECKUX B3aWMOJICHCTBUNA: KOHKYPEHIIHSA,
XMIHUYECTBO, cUMONO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYeCcTBO).  Herpoduueckue
B3aMMOJICHCTBUS  (TOomMYeckue, Qopudeckue, ¢adpudeckue). 3HAUCHHE
OMOTHUYECKUX B3aMMOJEHCTBUM /Ui CYIIECTBOBAHMSI OpPraHU3MOB B CpeJne

oburtanus. [IpuHIUMI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssiuun. [Tonmynsanusi kak Ouosiorudeckas
cucrteMa. PoJib HEOTHOPOTHOCTH Cpeibl, PU3nUecKux 0aphepOB U 0COOCHHOCTEH
OroJIOTUH BUJOB B (POPMUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHIA.
OcHOBHBIE TOKa3aTEeNHM TOMYJSIIIUU: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U
MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, TPHUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIs.

DKoJyiorudeckasi CTpykTypa mnomyiasnud. OIleHKa YHUCIEHHOCTH TOMYJISIUH.
JluHaMuKa TOMYJIANAA U €€ Peryysnus. bBUOTHYECKU MOTEHITUA MTOTYISIIAN.
MogenupoBanue JUHAMUKH monyiasnud. KpuBble pocTa YHUCICHHOCTH
nonyssinuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISAIHA: POJTb
(hakTOpOB, 3aBUCAIIMX WU HE 3aBUCANIAX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu Bua0B (r- u K-ctpaterun).

[Tonsatue 00 skoylorM4eckor Humie Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiorndecko HumM Jx.M. XaTtuuHcoHa. PazMepbl 3KOJOTMYECKOM
Humy. [loTeHnManbHas U peaaTu30BaHHAS HUIIIH.

Bun kak cucrema nomymsuuid. Apeaibl BUIOB. Buabl M MX JKU3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TIOBEJACHUS W  MUTPAlMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJAHBIX BUIOB

7.4

CooOmectBa opranuzMoB. buoreHos u ero crpykrypa. CBs3u MexIy
opranu3MamMu B OHOIEHO3e. DKOocHcTeMa Kak OTKpeiTasg cucrema (A.J[x.
Tencnu). OyHKIMOHATIbHBIE OIOKHM OPraHU3MOB B AKOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH. Tpoduueckne memu U CeTH.
Abunotnueckue 610k 3KkocucteM. [louBel U wiIbl B 3kocucTeMax. KpyroBopor
BEILECTB U MMOTOK YHEPTUU B IKOCHUCTEME.

OcHoBHBIE MOKa3aTenu 3KOcUcTeMbl. bromacca U mpoaykuusa. DKOJIOrHYeCcKue
MUPAMHUJIBL YKCell, OMOMAaCChl U DHEPTUU.

HamnpaBnenHble 3aKOHOMEpPHBIE CMEHBI CO00IecTB — cykieccun. [lepBuunble u

BTOPHUYHBIC CYKLNCCCHMU W HUX IPUYUHBIL. AHTpOHOl" €HHBbIC BO3JCHCTBHUSI Ha




cykueccun. Knmmakcroe cooOmectBo.  buopasnooOpasme #  mojiHOTa
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOTCHHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
Arpo1ieHo3. Paznnuus Mex 1y aHTpONOT€HHBIMH U TPUPOTHBIMHU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOosKkocucTeM. ['opoackast ¢iopa
u ¢ayna. CunHanTpomm3amus ropojackoid Qaynsl. buonormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHpOBaHKS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[TepeHoc 3HEpruu M BEMECTB MEXAY CMEKHBIMU 3KOCUCTEMaMU. Y CTONYUBOCTh
OPraHuW3MOB, TOMYJSALMA ¢ OSKOCHCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/ICUCTBUIM

7.5

buocdepa — oOmeranerapuass oOojiouka 3eMiu, TJ€ CYIIECTBYET WIH
cyuiectBoBasia u3Hb. Yuenue B.U. Bepnanckoro o Ouocdepe. Obnactu
6uocdepsl u e€ coctas. Kupoe BemecTBo 6Uochepsl U €ro PyHKIUH.
3aKkoHOMEpHOCTH cyuiecTBoBaHUs Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI.  J[MHamMmueckoe paBHOBecwme B  Omocdepe.
KpyroBopoTsl BemiecTB M OHOTCOXMMHUYECKHE ITUKIBI (YTJIepoja, a3oTa).
PurmuvHOCTH siBNeHM B Onocdepe.

3onanbHOCTH Ouochepsl. [Tonstue o Onome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JIeCa, CMEIIAHHBIC M ITUPOKOJUCTBEHHBIC JieCa, CTEIH, CABAaHHBI,
MyCTBIHU, TPONHYECKUE Jieca, BBICOKOTOphS. KimMar, pacTUTENbHBIA W
KUBOTHBIA MHp OMOMOB CYIITH.

CtpykTypa u (QyHKIHS XUBBIX CUCTEM, OIIEHKa MX PECYpPCHOTO MOTCHIMANA U

orochepHbIX GYHKITUN

7.6

DKOJOTHYECKHE KPU3KUChI U UX NMPUYHHBL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3yxa. 3arpsi3HEHUE BOJHOM CPEIbl.
Oxpana BoJIHBIX pecypcoB. Pa3zpymienne nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIM M KMBOTHBIA MHp. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLMUIIBI OXPAHbI MTPUPOIBL.
Kpacubsie xuuru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
Bboranunueckue caipl U 300JI0THYECKUE TTAPKU.

OCHOBHBIE TPHUHIMIBI YCTOWYMBOIO PA3BUTHSl YEIOBEYECTBA W IPHUPOIBL
PanponanbHOe  OPUPOJOMONB30BAaHME U COXPAaHEHHWE  OHOJOTUYECKOTO

pa3zHooOpaszus 3emin




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

e buonorus, 10 xnacc/ Ilonomapésa U.H., Kopumiosa O.A., Jlomununa
T.E.; mon penakuueir Ilonomapésoit N.H., OOmectBo ¢ orpaHuueHHON
orBeTCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PA®»; AkumonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

e buomnorus, 11 knacc/ Ilonomapésa U.H., Kopumiosa O.A., Jlomununa
T.E. u npyrue; nox penaxuueii [Tonomapépoit M.H., O0miecTBO ¢ orpaHUYeHHON
orBeTcTBEHHOCTHIO M3narensckuii neHtp « BEHTAHA-I'PA®»; AkumonepHoe
obmectBo «M3narensctBO «IIpocBemnienue»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

e buonorus: 10 knacc: metonuueckoe nocodue: 6a3oBbiii ypoens / W.H.
ITonomapéra, O.A. Kopaunosa, JI.B. CumoHoBa.

e buonorus: 11 kmacc: 6a30BbIi ypoBeHb: MeToaudeckoe nocodue / M. H.
ITonomapéna, O.A. Kopuaunona, JI.B. CumoHoBa.

o MeTonuueckue peKOMEHAAIMHU: HArjasaHble MocoOus 1o OHUOIOTHH.
OpomormonHoe yuenue / B.H. Ky3neros.

o MeTonuueckue peKOMEHAAIMHU: HarjsgHble MocoOus 1o OHUOIOTHUH.
urtonorus. I'eneruka. Ceneknus / B.H. Ky3nenos.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
e Poccuiickas snekTpoHHas mikosa https://resh.edu.ru/

o JSdKnacc https://www.yaklass.ru/
o MHudoypok https://infourok.ru/main
o bubmmorexe LIOK https://urok.apkpro.ru/
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