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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 O0YYarONINXCs IIEHHOCTHOTO OTHOMIICHHS K KUBOW MPHUPOJIC B
I1EJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOIOTHICCKOM,



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

npuodpeTeHre  OOYy4YaIOIIUMUCA  KOMIIETEHTHOCTH B PallMOHAIIBHOM
MIPUPOJIONOIH30BaHUH (COOJIIOCHUE MTPABUJI IOBEICHUS B IPUPO/JIE, OXPaHbI BUOB,
IKOCHUCTEM, Ouocdepnl), COXPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYXKaromux Jojeid  (coOmromeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH >KU3HENESITEIIBHOCTH B YPE3BBIYAWHBIX CHUTYyaIUsIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJIA  OCO3HAHHOIO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOpUH, CIIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccCHOHAaTbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMH PETUOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofuiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Henelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OMOJIOTrMYEeCKOro Oo0pa3oBaHMs B  OpraHu3alsax CpeaHero
npoheccuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJECHUE JTa0OpPaTOPHBIX U MPAKTUUECKHX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIMOJIHEHUH MPOEKTHBIX M Y4eOHO-UCCIEeN0BATENbCKUX PadoT,
TEMaTUKa KOTOPBIX OMPEIEISETCSl YYUTEIEM Ha OCHOBE MMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyaapctBeHHou utorooit arrectanuu (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
OuoJsioruu.

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

JdemoHncTpanumn

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

Tabnuuelr u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMerT u3ydeHus Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh W YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHHU3aIus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOUYHBIN,
TKAHEBBIMH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHnii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromiye >KuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alNH.

N3yuenue xuBbIx cucteM. Metonel Ouonmornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3als, MeTaaHanus. [loHsaTue o 3aBuCMMON 1
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bopoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl UCKaXkeHHUsT pPe3yabTaTOB »JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6opynoBaHue: 1abopaTropHOe 000pyA0BaHUE JJIsl IPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonusi. Kougoxanvnas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

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

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKPOIpENnapaThl pPaCTUTEIBHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperysinuu. MuHepalbHbIE BEIIECTBA KIETKH, UX OHoJiorndeckas poib. Poib
KaTUOHOB M aHWOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKA. buosornueckue mnoaumepsl. benkwu.
AMUHOKHUCTIOTHBINA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuyunas
CTpYKTypa Oeika, NeNnTuaHas CBsA3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue pynkuun 6enkos. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-ruapododHbIe cBoiicTBa. Kiaccudukanus Iunuaos.
Tpurnuuepuasl, Qocomunuisl, BOCKHU, cTepoubl. buonormyeckue GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiuementapHoctd. IIpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHOBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIMH B
Knetke. [pyeue nykneozuompugocgpamoi (HT®). Cexpenuponanue JJHK. Memoowt
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMo(U3NUECKUEe HCCIEI0OBAaHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CmMpYKmypuvl U QYHKYUuLl 6UOMONEKYI U UX KoMniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpanuun

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

Juarpammel: «Pacnpenenenne XUMUYECKUX JJIEMEHTOB B HEXKUBOU IIPUPOJIEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3zMoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNb», «CTpoeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinbl ATDx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopHasi padora «VccieqoBanue HyKJICMHOBBIX KUCJIOT, BBIICIICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



Crpoenue npokapuotTuyeckout kietku. Kiaertounas cteHka 6aktepuil u apxei.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOPHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crpoenue 1 GpyHKIMOHUPOBAHKUE FyKAPUOTHUECKON KeTKU. [InazmaTtuyeckas
MeMmOpana (rutazmaniemma). CTpykTypa Iwia3mMatuyeckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTUUECKYI0 MeMOpaHy: naccuBHbINA (AU dy3us, odnerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
NUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykrypa u (QpyHKIMHU
KJIETOYHOM CTEHKHU pacTeHHi, rpruOoB.

Hutommasma. [uto3ome. [lutockenet. JIBmxenue murorasMbel. OpraHouasl
kiaeTku. O HOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
annapar [onbaxu, JHM30COMBI, HX CTpoeHHEe U (QyHKIUU. B3aumocBsa3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KIeTKU. CTpOeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['mankuii (arpanyJIsspHbBIN) SHIOTIIa3MAaTHIECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmnaparta [onbmku. Moougukayus 6enrkos 6 annapame
Tonvoocu. Copmuposxa 6eakos 6 annapame [ onvOxcu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyosu pactutenbHbIX KieTOK. Kiietounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN | 1actui. llepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIOIIUX 3YKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannbie opranounasl kietku CTpoeHne W (yHKIIUM HEMEeMOpaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KIETKU.
Axmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyooukn. KineTouHsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LlenTpuons. benku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerii  0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(a3zHOM sape. Iyxpomamur u cemepoxpomamunr. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpauncnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpers: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmumbel u cxembl: «CTpoeHHE HYKapUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM — KIeTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpenapaThl 0aKTEepHUAIbHBIX KJIETOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBaHue miasmoiiM3a W JETUIa3MOJIN3a B
PaCTUTEIBHBIX KIETKAaX).

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

Tema 6. O0MeH BeleCTB M NpeBpallieHNe JHEPITUU B KJIeTKe

AcCUMWISIITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTue KHUCIOpOoJa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DOEepMEHTATHBHBIA XapaKTep peakiuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalu3aToOpoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli pomocunmes y obaxkmepuii. Ceéemocobuparowue
nUSMeHmbl U NUSMeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas U TemMHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gdomocunmesa. IlpogykTuBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTOCHMHTE3a. 3HaUCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHUE OaKTepUH, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe Opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax Ouonorudeckoro okucienus. Huknmueckue peakuuu. OKUCIUTEIBHOE
dbochopunrpoBanue. Inepaus memoparnnoco epaouernma npomonos. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELECTB Nepesi aHadpoOHbIM. D()PEKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocHuHTE3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpPYAOBAHHME JIsI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas patdora «3ydeHne KaTaquTUIeCKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuUJIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (DOTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOW uH@opmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amuuHokucior. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagienus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT M 3YKApHOT. Perynsuusi akTUBHOCTH I'€HOB Yy MNpPOKapuoT. ['hmoresa
onepoHa (®. XKako0, XK. Mano). MonekynspHnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsiuss 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekeTounbie (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHme2pasd.

BupycHble 3a005eBaHus 4eI0BEKa, )KUBOTHBIX, pactenuii. CITJ[, COVID-19,
COI[MAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buounpopmamura: uumeepayus u ananuz o6oavuiux maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYecKUx 0anHvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUIUIOuJHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTauu MUTO3a U MMPOUCXOISAIINE B HUX MTPOIIECCHI.
Tunsl Mmuto3a. KapnokuHes v IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

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

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
KemKa» — OuourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue n pyHKUINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OTHOKJIETOYHBIX OPTaHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, APYTHE
npotucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUNIBI paCTUTENTBHBIX TKAHEH: 00pa3oBaTelibHas, TOKPOBHAS,
MpPOBOJsALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Y€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COEIMHUTENIbHAS, MbIlIeYHasi, HepBHas. OCOOEHHOCTHM CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAHEN B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTeHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CKeneTsl OJHOKJIETOYHBIX WU
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy»HbIil U BHYTpEeHHHU cKeneT. CTpPOEHHUE U TUIIBI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHHU3MOB:
am&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMUBOTHBIX W YEJOBEKa:
MblleyHas cuctemMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Tutanue oprann3mMoB. [lornonieHre BoAbl, yrIEKUCIOro ra3a i MUHEpalbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE nuuieBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTesibHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX [MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejnoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKonuTaromux. Perymsmus npixanus. Jprxarenbapie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa IIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyrum KpoBooOpalieHus. OBOJIOLHOHHBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3mos. Beinenenue y pacteHuii. Boiiesnienue y :)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. DOunbTpanus, cekpeuuds u
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMaMmu. Beinenenue y



MMO3BOHOYHBIX >KMUBOTHBIX M uenoBeka. [louku. CTpoeHue u (pyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3moB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3MoB. CrHopsl
OakTepuil U UCTHI MPOCTEUIIMNX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cuctema yenoBeka. Kietounslili u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIEHHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KIOHaJIbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B pPa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte ©  perymsiuuds |y OpraHu3sMoB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3ipa’)kuMOCTh 1 peryJisiiys y pacTCHUM.
PocTtoBbie BelllecTBa U UX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisius y >XUBOTHbIX. HepBHas
cucTtema U €€ OT/IeJIbl. DBOJIOIMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Peduexkc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE Pe(IICKCHI.

['ymopanibHas perynsius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOM CUCTEMBI U KX TOPMOHBIL. JleiicTBrE TOPMOHOB. B3anMoOCBA3b
HEPBHOW U SHAOKPUHHOMU cucTeM. ['umoranamo-runodusapHas cuctema.

JdeMoHCcTpanuun

[Toptper: U. I1. I1ainos.

Tabmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «baktepun», «lIpocteitmmey», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHEe JHUCTOBOM IIACTHHKW», «TKaHU XKUBOTHBIX», «CKeJIeT 4eloBeKay,
«IInumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeEMa», «JHJOKpPUHHAs cuctema», «CTpOEHHE MBIIIIBIY,
«IMMyHHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepssa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBaas  cucrema  nruny», «HepBHas — cuctema
MIeKkonuTaommx», «HepBHas cuctema yenoBekay, «Pediexcy.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHWU3MOB, MUKPOTpENnapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAaCTeHUH, repoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MOJl JeHCTBUEM (PEPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi padora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTATUBHOE) U
noysioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. IlonoBbie KIeTKU, Wik rameTsl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocom B Meno3se. KpoccuHrosep. buonornyeckuii CMpICi
M€No3a W TOJOBOrO mporecca. Meno3 U ero MeCTO B KH3HEHHOM IIMKIIE
OpPraHu3MOB.

[Ipen3aponpiiieBoe pazButhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKETE3BI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaToreHes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2NABHBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramgum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIHUTAIOMNUX. 3apOJBIIICBhIC JINCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apObILIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha >MOpHOHANIBHOE pa3BUTHE PAa3TUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe wu
Hempsimoe  pa3BuTHe. PasButne ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMyeckoe 3HaYE€HHE NPSIMOTO0 U HENPSIMOTO
pa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoie. Tumbl pocTa >KUBOTHBIX. DakTopsl
PEryJsiliM POCTa XKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3mHoxxeHue u pasButue pacteHui. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOp B Ipoiiecce Meio3a. ['ameTorenes
y pactenuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMECHHU.

MexaHu3MBbl pETyJsIMNA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBammn, X. lneman.

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUAOMOHAAb», «Pa3zMHOXEHHE HBIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Menosy», «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SUIEKJIETKH U crepMmaTo3ousiay, «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsimMoe u
HEMpsMOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «JIBOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHne CeMsSH OJIHOJIOIBHBIX U JIBYJIOJBHBIX pAacTeHU», «KHU3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UKJIT MATOPOTHUKAY,
«OKW3HEHHBIN IHUKIT COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpPENapaThl SULEKIETOK |
CIIEpMAaTO30M0B, MOAENb « LMK pa3BUTHUS JTATYILIKI.

JlaGoparopHasi padora «l3yuyeHue CTpOEHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BplsiBJIEHUE NPU3HAKOB CXOACTBA 3apOjIbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB pPAa3MHOMXEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — HayKa 0 HaCJEACTBEHHOCTH W HM3MEHYHBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS U Pa3BUTHUS T€HETUKU Kak Hayku. PaboTel I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib OT€YECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6otsl H. K. Konbrioa, H. M. BaBunona, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmnmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UT0TA, YNCTASI JIMHUS, TUOPHUIBI, TEHOTHII, ()EHOTHIL.
OCHOBHBIE ~ METOABI ~ TEHETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



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

Tabnuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEIUBAHUS.

JlabopaTopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpUI0B nepBoro nokojieHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuIeHus] NPHU3HAaKkoB. L[UToormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIrBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHBIN XapakTep Haclaed0BaHUs.
Pacuiernienrie npu3HakoB MTPU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0oH HE3aBHCUMOTO
HacJe1I0BaHus Mpu3HakoB. L{uronoruyeckne 0CHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJEJOBaHWE T€HOB, HApyLIEHUWE CLEIUICHHS MEXAY TeéHaMu. XPOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId Ioj. ['eHeTmyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne nNpu3HakoB, CLEIJIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBUEe HeaUIeNIbHBIX TI'€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eneTnUeCKHi KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOLIECCOB, TOBEACHUS HW  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
W3MEHEHHS HACJIeICTBEHHON MH(GOPMAITUHU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpoi 3akoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3upyloliee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CUernjieHHOe HacjleAoBaHUWE NPU3HAKOB Yy Apo3oduisly, «['eHeTuka momay,
«Kapuotunm denomeka», «Kapuotun gpozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHbBIN anaenu3M», «B3anumMo1eiCTBHE I'eHOBY.

ObopynoBaHue: MoAeNnb s JEMOHCTPAllMd 3aKOHOB €IWHO00pasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTPAlMA 33aKOHAa HE3aBHCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporpenapart: «J[po3odumnar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIUBaHUS Y APO30(PUITBD.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotumnma W cpenbl Opu  GopMHpoBaHUHU (EHOTHIIA.
N3MenunBOoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAs U HACJICICTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GoOpMUPOBaAHUU
MoaupUKAIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
M3MEHYNBOCTH.

I'enoTunuueckas N3MeHUMBOCTL. CBOMCTBA I'€HOTHUITMYECKON M3MEHUYMBOCTH.
Buipl reHOTUTIMYECKOM H3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 M TMOJOBOW TIPOILIECC — OCHOBA
KOMOMHATHBHOM M3MEHYUBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3HOOOpa3us B Mpejiesiax 0JHOTO BUA.

MyTanroHHasT M3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue mMytanuu. CoMaTHYeCKHWE M TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUS MyTauui. MyTareHbl ©W WX BJIMAHHE HAa OPTaHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciencTBeHHo u3MeHunBocTy (H.M. BaBwior). BHesaepHas W3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OPCAHUIMOS.

JdemoHncTpanumn

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

Tabmumper w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
H3MEHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3»,
«OnnomoTBopeHuey, «I 'eHeTnueckre 3a00JIeBaHUs YeIOBeKay», « BUabl MyTammiig.

O6GopynoBaHue: XKMBbIE M TepOapHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk#u (portorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUYHBOCTH.

Jlaboparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIMOHHOW HM3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO pAJa M
BAPHALIMOHHOW KPUBOI».



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

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKa: T'€HEAIOTHYECKUU,
OJIU3HCIOBEIH, IUTOT€HETUYECKHUM, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
Oosie3Hu dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU T€HETHYECKUX
3a00JeBaHUil 4YeioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBHIC
KIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYeCKOMY M XUMHUYECKOMY 3arps3HEHUIO OKpYIKaroIie cpenbl. ['eHeTnueckas
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. Cetekuusi OpraHusMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CEJEKIUN U TOMECTUKALINK. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOHMCXOXKJICHHS W MHOTroo0pasusi KyJIbTYPHBIX
pacteHuii. Posib ceneknuu B CO3/aHUU COPTOB PACTEHUI U TTOPOJ )KUBOTHBIX. COpT,
nopoJa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3HaueHue Jjisl CEISKIIMOHHOW pabOTHI.

Mertoasl ceneKuoHHOM paboThl. McKyccTBEHHBIH OTOOp: MaccoOBbIA H
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnbiTanue
npousBoauTeNed 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUITY ¢ romoInbio aHammza J{HK.

NckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIIEKUMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalUi y KyJIbTYPHBIX
dopm opranusmoB. lcmonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOunanTHbeIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CEIeKIHUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpelmmMBaHWe, Wid ~ WHOpumuHT.  HepoacTBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnosb3oBaHue
retepo3uca B cenekuuu. OtnanénHas rulOpuausanus. [Ipeomonenue Oecruionus



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

CoxpaHeHue U U3yYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6  YENAX  VIYYUleHUs.
CYUecmeyiomux U co30anusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUcCle C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmuBHbIX MexHOoA02UL.

JdemMoHcTpanumn

IToptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl v cxembl: «l{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3us KyJIbTyPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSANIOB B HACJIEACTBEHHOM M3MEHUYUBOCTH,
«Metogpl cenexkuuny, «OtnanéHHas rudbpuanzanus», «MyTtaresesy.

JlabopaTopHas padora «JI3yueHue cCOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi padora «I3ydueHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI W JIOCTHIKEHHS CEJIEKI[MM PAaCTeHHl U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIJMYHOE XO35SUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJIOTUsA

OOBEKThI, HCHOJIB3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KYJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanununonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeNnuEe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB H MX KOMIIOHEHTOB,
CoJIep KalllUX HE BCTPEYAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.

Knerounass mnxkeHepus. Meroapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTtwdeckass ruOpuaM3alMsi ©W COMATHYECKHM
smOpuoreHe3. lMcrmonp30BaHWe TaruIOWAOB B CENEKIMU pacTteHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEKOHCTpYKIUs
SMIEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO0 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasd WHKeHepus. MCKyCCTBEHHBIM CHHTE3 I'€Ha W
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaununa. [11P-
JIUArHoCTUKa. MeTaOoJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. Mcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHITaMEHTaJbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3aHHS KOMILIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTMH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 IEePCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbl0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHune MOJIEKYJISPHBIX MEXaHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKeHepUs», «I eHHass HHXKEHEPUI».

JlaGoparopHas padorta «l3ydyeHne o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKcKkypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOIAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxnenne m pa3BUTHE 3BOJIOIHOHHBIX MpPeICTABJICHHHA B
omosiorum

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb M HayuyHas AearesnbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIiIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEJICTBEHHas M3MEHYMBOCTh, OoOpbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomonmu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHass JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIOLIMOHHOW T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI 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 xuBoi npupoasl (1o K. Jlunuero)», «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (popMupOBaHUs IPUCTIOCOOTEHUH Y
pacTeHuil 1 )kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra mytemecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6ei», «MHoroobpasue KyJIbTypHbIX (opMm KanmycTbl», «Ilopoabl
JIOMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BuAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS ABWXKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BooUnA. COBPEMEHHBIE METO/bI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuid. M3Menenwue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (IBMXKYIIME CHJIBI) JBOJIIOIMUA. MyTallMOHHBIN
npouecc. KomOunatuBHass u3MeHYMBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B momyssusax. D¢deKT ocHoBaTes..
Opgexm 6ymuinounozo eopaviwika. CHUdCEHUE 2eHeMUYEecKO20 pa3Ho0Opa3us:
npuuunsl u creocmasus. llposenenue s¢pgpexma opeiigha ceno6 68 6ONLUIUX U MATBLX

NONYNAYUSX. Murpauumu. N3onsus TTOITYJISIIAM: reorpaduaeckasi
(mpocTpaHCTBeHHAs ), OMoornyeckas (pernpoyKTUBHAS).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUKM, CTAaOMIM3UPYIONIUH,  pa3phIBAIOIINI
(mm3pyntuBHbIi). [logoBoit oTO60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BoznukHoBeHME MpUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMop(h03bl U UANOATATITAIIUH.
[Tpumeps! prCcTIOCOOIEHN Y OpTaHU3MOB: MOP(HOIOTHIECKUE, PU3NOIOTHIECKHE,
Oonoxumuyeckue, ToBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKPOIBOMIONMHU. M3omsamust — kimtoueBor (akTop BupooOpazoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIOnaU3aIKS,
rubpuauzanus). JTMTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONIOTUH B pa3pabOTKe HAYUYHbIX METOJOB COXPaHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEM.

JdemoHcTpanumn

IToptpersr: C. C. YUeTBepukos, 3. Malip.

Tabmuupl m cxembl: «MyTalMoOHHAasT W3MEHUYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/[Buwxymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30ISLMS TUCTBEHHUIBI CHOMPCKON U TUCTBEHHHUIIBI 1AYPCKOI»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XKepTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTpruanbHBbIM
MenaHu3m»,  «oKuBble — HckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipemynpexnaromas okpacka >XUBOTHBIX», «DHU3UOIOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpPraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepun Buna», «Buasl-nBoiHukmn», «CTpykTypa Buga B npupojie», «Crnoco0sl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNOruYecKoe BUI000pa3oBaHUE BUAOB CUHUID, «llonumiouasl pacTeHuind»,
«KamycTHO-peieuHbI THOPHUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ mpuMepaMu Pa3IMUHbIX MPUCTIOCOOIEHUM, Yydesia MITUIl U 3Bepel pasHbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUAOB, OOPA30BABIIUXCS Pa3TUIHBIMHU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIa».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHu3MOB U UX OTHOCHUTEIIbHAS
11E7€CO00Pa3ZHOCThY.

JlabopaTtopuas paGora «CpaBHEeHHE BHUIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boawuus U e€ pe3yJbTaThl

Meronbl  uM3ydeHHs MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @QopmMbl U (QUIOTEHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBononuu. CpaBHeHHE (GIOpbl U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduueckune obnactu 3emuu. Buabl-
SHJAEMUKHU U PEJIUKTBHI.

OMOpPHOIIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKHEe METObl M3yUeHUs
IBOJIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a W IOSBICHHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



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

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpaTtumMocTs 3BodonMU. ApanTvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punmodputer»y,  «CeMeHHBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3emin», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IMMMIaH3e», «[JaBHBIC
HaIpaBJICHUS IBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

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

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHble THUMOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEALOHU3M).
['mnoTe3a MOCTOSHHOTO CaMO3apOKACHUS KU3HU U €€ ONpoBepKeHHE onbiTamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sK1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPraHWYECKOU SBOJIIOLIUH. [manerapHas
(reonoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB W3 HeopraHmyeckux. Ombeir C. Mumepa u I'. FOpwu.
O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynboHa J[k. XonpeitHa, reHeruueckass rumore3a [
Ménnepa. Pubosumer (T. Yek) wu rumoreza «mupa PHK» VY. T'mnOepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emiin 1 MeTO bl €€ n3yuyeHus. Mickonaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAsI T€OXPOHOJOTHS.
['eoxpoHosornyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHuble sTambl opraHudeckor »3BoJironuu. IlosiBiieHME W ABOIOUA
MEPBbIX KIETOK. DBOJIONUSA MeTaboin3Ma. BO3ZHHMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIUIEHKH 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.

Tabmuibel U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpebI».

JlaGoparopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: 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 YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OpPraHMW3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CurHaigbHas poOJjb CBETa.
DoTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opranu3msl. [IoHKMIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHuid K
noJiep>kanuio BogHoro Oananca. Kmaccudukanus pacTeHuil MO OTHOIIEHHUIO K
Boze. [Ipucnoco6eHus >kMBOTHBIX K U3BMEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6neHnss OpraHu3MoB K )KU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBL. CyTOYHBIE U
rouyHbie pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuzuennsie popmbl opranu3MoB. [lousaTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHMil: JepeBbsl, KyCTApPHUKH, KYCTApPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKuW3HEHHBIC (HOPMBI )KHUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HHU.

buornueckue daktopsl. Busibl 0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIHA,
XHITHAYECTBO, cMMOM03 u ero (opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJieicTBUSL  (Tomuyeckue,  Qopuueckue, (¢dalOpuyeckue). 3HaYCHUE



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

JdemoHcTpanumn

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

O6GopynoBaHnue: repOapuyd pPacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOIIOOMBBIC, TCHEIIOOMBBIC U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, me3opuraM, 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
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMU
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 MOMYJISAIM A

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [lonynsust ~ Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelbl, PU3NMUECKUX OAPbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJSAILMUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSL.

DKoJyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOIMYJISIIUM.
JluHaMuKa TONYJSIUU W €€ peryisinus. buoThyeckuil moTeHuuan MOMyJIsSIUy.
MopenupoBanue JUHAMHUKYU NMONyasiuud. KpuBbie pocTa YMCICHHOCTH MOMYJISIUY.
KpuBbie BbDKMBaHus. Perynsuusi 4YUCICHHOCTH NOMNYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATErUU 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 nomyimsnuid. Apeansl BUIOB. BHUIBI M MX KU3HEHHBIE
CTpAaTETHH. JKOJOTHUYECKNE SKBUBAJICHTBI.

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

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnonmyisiuum», «Bo3pacTHble  NHUpaMHUJIbI
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM  3€MIIM  pPa3IM4YHBbIMU
opranuzMamMmn», «Mogenb s3kosornueckort HuwmM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH JKUBOTHBIX.

JlaGopaTopuas padora «IIpucrnocoOnenus ceMsiH paCTEHUHN K pacCeleHUIO.

Tema 9. Jkos0rust co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3M MeEXIy
OopraHu3MaMu B OUOIIEHO3E.

Jxocucrema kKak otkpeiTas cucrema (A. k. Tencnu). DyHKIIMOHATBHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W CceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3KOCcHcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJOTUUECKHE
MUPAMUJIBI YHCEI, 0MOMACChl U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiuixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcunoe coobmiecto. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

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

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

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [oponckas
bnaopa u ¢ayna. Cunantponuzauusi ropoickoi ¢aynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aHMMOJICHCTBHI 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
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHUCTEM.

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

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAILHBIC
IPYIITBI OPTaHU3MOB B SKOCHCTEME», « KpyroBopoT BelIecTB B 3KocHcTeMe, «Llern
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoyoruvecKas mupaMuia OMOMacch», «KOJOTHUYECKasl MUpamMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHas cykmeccus», «BoccTaHoBIeHHE JIeca MOCIe
nokapa», «JKOoCUCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOooskocuctem».

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repObapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3uss MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypCcHsl B TUIWYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSiK,
€IBbHUK, Ha CYXOJ0JbHBIN 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
CyIIeCTBOBaJa KU3Hb. PazButhe npeacraBiennii o Ouocdepe B Tpynax J. 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 OMOTCOXMMHUYECKHE IUKIIBI (YIiIepoaa, a30Ta). PUTMUYHOCTD SIBIICHUN 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 M KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u (YHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHINANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer 1 cxembl: «I'eochepbr 3emun», «KpyroBopot azora B MPUPOIE»,
«Kpyroopot yriepoma B mpupomae», «KpyroBopor kuciopoda B TMPUPOJES»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnm», «Tynapay», «Taitra», «Cmemannasii gecy», «IIMpOKOINCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiHs», « Tponmdeckuii gecy.

OO6opynoBanue: repdapuu PaCTCHHUI pa3HBIX OMOMOB, KOJIJICKIIMH )KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpPHU3UChI M WX TPUYUHBL. Bo3aciicTBue delmoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIIHOHN cpebl. OXpaHa BO3ayxa. 3arps3HeHUe BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. PaspymieHwe mouBbl. OXpaHa TOYBCHHBIX
pecypcoB. lI3MeHnenue kinmara.

AHTpPOIIOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. Oxpana
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJIBI.
Kpacaele xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emuin. OOmIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaioweli u
KOHKYPEeHmMOoCnocoonou snepeemuxe. buonoeuuecrkoe pasnoodpasue u buopecypcol.
Hayuonanvuvie ungopmayuonuvie cucmemsl, obecneuusarowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JdemoHncTpanumn

Tabnutiel u cxemsl: «3arps3Henne atMochepbi», «3arps3HeHHe THAPOCHEPHI»,
«3arpszHeHue mouBb», «[lapauKoBEIi A3ddhexT», «Oco60 OXpaHseMbie TPUPOTHBIC
TeppUTOPHI», «MOJETH YyIPaBIsIEMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannn, KpacHON 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
o0ydJarolmuMHCsl TMPOrpaMM CpefHero oOmiero o0pa3oBaHUs: 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 CaMOONPEACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTPaAMMBI IO OMOJIOTHU JOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM W BOCIHUTATECIBHOM JIEITCIIBHOCTU B COOTBETCTBHUHU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAHMS, CAMOBOCIHMTAHUS 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
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepaunu, npupose U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs Yy4yeOHOro mpeamera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEHW IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHMH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHIMCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

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

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA
Y MPaBOTIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEIbHOCTH MTPU CO3AaHUN 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 HEOOXOJIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUS] K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IE€STEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepe PonuHoi, ropapoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U NMaMSATHUKAM HPUPOAbI,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

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

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuysiMu HapoaoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXKEHHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

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

NMOHUMAaHUE U peanu3alius 3J0poBOro u 0€30MacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOCHUE TUTUEHUYECKUX MTPABUII U HOPM, COalTaHCUPOBAHHBINA PEXKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHAUBHUAYAJbHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIHMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUEK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHLHO
BBITIOJIHSITH TAKYIO ICSITEILHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud € Peau30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K IPUPO/IE KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX TMOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TP U3YUCHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpU  pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
3KocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOJHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOIAroNpUATHBIE HKOJOTHUYECKUE TMOCIEACTBUS
NpEeANTPUHUMAEMBIX JCUCTBUNA U TIPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHISCKON KYJIBTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATCIIBCKOW KYJIBTYphl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM Kak HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUss 00 OKpYXKaloleM MHUpPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA W
oO1iecTBa, B TMO3HAaHWM TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodiieM
COXPaHCHHS PUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemiaTh PeCypcHbie  MNPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMH OWMOJOTUYECKUX 3HAHUM B IEIIX
MOBBIIIIEHUSI  OOIIEH KYJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIpU U3y4YEHUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JaHHBIX C IENIbI0 TIOTYYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OWOJOTUYECKUE 3HAHUS IS
penieHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh WHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTo mpeameTa «buosorws»
BKJIFOYAIOT: 3HAYMMbIe JJIs1  (POPMHUPOBAHUS MHUPOBO33PCHUS OOYJaAIONTHUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIO0B TO3HAHUS,
UCITOJIE3YeMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHs, SBICHHE, MPOIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeI0BaHre, HAOI0IeHNEe, U3MEPECHHE, IKCIICPUMEHT U JIPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromye GopMUPOBaHKUE (PYHKITMOHAIBHOW IPAMOTHOCTH M COITMATBHOM
KOMIIETEHIIUM  OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOW U COITUAIBHON MTPaKTHKE.

B pe3ynbTaTe u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus
y oOyuaromierocs OyayT choOpMUPOBaHBI IMO3HABaTEIbHBIE YHHUBEPCATbHBIC
y4eOHbIC JCHCTBUS, KOMMYHHMKATHUBHBIC YHUBEpCAJIbHBbIC YydeOHBIC JICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBHUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHMSI TPOrPAMMbl CPEIHETO OOIIETro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NMO03HABATEJIbLHBIMH
NEeMCTBUAMM:

1) 6a30BBI€e JJOrHUYecKHe JeidCcTBUS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIENSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNTh 1EeIN JeATEeILHOCTH, 3a/laBasi MapaMeTpbl M KPUTEPHUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3YyJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHITHUS A 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIs IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO POJA, BBISIBICHHBIX B PA3THYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



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

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIIEJCTBUN JEATEIHHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMHU YYCOHO-UCCIICI0BATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHABI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHEH,
KJTIOYEBBIMU TIOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBCHHBIC 3aJlayd B 00pa30BaTEILHOM
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJIsl TOKa3aTeIbCTBAa CBOUX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYCHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TEPEHOCAa CPENCTB U CIOCOOOB
JEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpEJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B VIHTepHETE), aHAMM3UPOBAThH
HHOOPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoil nHGOpMaIMU, HEOOXOIUMON IJIsl BHITIOJHEHUSI YYEOHBIX
3ajay;

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

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Ounonornyeckoil UHPpopManuu (cXeMbl, rpauKu, AUArpaMMBbl, TAOJIUILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIBI, (OpMYJbl, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABaHUS U 3alUTBl  WHOOpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAIIUH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTHX y4aCTHUKOB
JUanora Wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coOBMeCTHAasl 1eATeJbHOCTD:

NOHUMAaTh M KMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHAYaJIbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YieHa KOJUUIEKTHUBA;

MPUHUMATh  I1I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JIEHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
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;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUYECKOE IMOBEJECHUE B Pa3IUUYHBIX
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 YUEOHBIX CUTYAIUsX;

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

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIIHLHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKHU Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTIX 3HAHWM, ITOCTOSHHO IIOBBIINIATH CBOM OOpa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMHM  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA UM MBICIUTEIBHBIX TIPOLIECCOB, HUX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpHU aHAIU3€ pPe3yIbTaTOB
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 C MO3ULIUU JPYTOro YeIoBeKa.
HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEpkKaHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrayOnEHHOM YpOBHE OpHEHTHpPOBaHbI Ha oOecredyeHue
npodpunbHoro  oOyueHus  oOydarommxcs  Ouosorud. OHHM — BKIIIOYAIOT:
crenuduyeckue Ay OMOJOTUHM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 11O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTaBICHBI T10
roJiaMm U3y4eHHUsI.

[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
MO3HAHUU  3aKOHOB TMPUPOABI W  pEHIeHUH TpoOJIeM  paluOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolye OHOIOTMYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJNAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJOTHUYECKHUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl TaMeT, HE3aBHUCHUMOTO
HacienoBaHuss [. MeHnensa, TrOMOJOTMYECKHX PSANOB B  HACIEACTBEHHOM
m3menunBocty H. . BaBunosa), npuHUUIbI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAyYHOIO MO3HAHHUSI, HUCIIOJIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEpPEHHE,
HAOJFO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
SYKapUOT, OJHOKJIETOYHBIX MU MHOTOKIIETOYHBIX OPraHU3MOB, B TOM 4YHUCIIE
Oaktepuid, rpuOOB, PACTEHUHN, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KHU3HEICATEIbHOCTH,



MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJOBEKAa, OMOJOTHYECKHUX
MpoLIeCCOB: 0OMEHa BellecTB (MEeTa00NIM3M), MPEBpPALIEHUSI YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3MHOXEHUSI,  WHIUBUAYAJIbHOTO  pa3BUTHs  oOpraHu3Ma  (OHTOreHe3a),
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 CHCTEMaM{ OpPraHOB y pPACTCHHMU, >KMBOTHBIX M YEJIOBEKAa M HX
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 BBISBIIATh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeNbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMATHYCCKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUe 3aa4, BBISBIATh IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMH MPOILIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpAaTOpHBIC W TIpaKTUYeCKue paboThl, COOII0IAThH
npaBuia mpu pabore ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TPOBEPATh X IKCIECPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS LEdb HCCIEAOBaHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JCNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIIEI0BATEIbCKON padoTe 1Mo OMOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOIUYHO  TPEACTaBIATH  TMOJNYYCHHBIE  pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(DEpeHIUsX;

YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKThl COBPEMEHHBIX HCCIEIOBAHUN B
o0acTy GMOJIOTUH ¥ MEAULIMHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OILUIOI0TBOPEHUE,
HaIPaBJICHHOE N3MEHEHUE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHNU3MOB);

YMEHHE OCYHIECTBISATh OCO3HAHHBIM BBIOOp Oynymier mnpodeccruoHambHOM
JESTENHPHOCTH B 00JaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIICHHOCTH, YTIyOIsATh MO3HABATEIbHBIH
WHTEPEC, HAMIPABICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQECCUu u
NpOAODKeHHE OWOoIOTHYecKoro o0pa3oBaHUS B OpraHH3alUsIX CpPETHETO
po(heCcCHOHATIBFHOTO U BhICIIEr0 00pa3oBaHUsL.



[IpeamerHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «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 4YelnoBEeYecTBa, a TaKKe B PEUIEHUH BOIMPOCOB PALMOHAIBLHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAaJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMON OMOJOTMYECKHMX 3HaHWM, 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 3Bostonuu, B.W. BepHaackoro — 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  METOJlaMH  HAy4YHOIO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIIEOBAHUSX )KUBBIX 00BEKTOB M DKOCHCTEM
(omucanue, u3MepeHue, HaOINIOIeHHEe, SKCIIEPUMEHT), CIOCOOAMH BBISABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNATH CYIIECTBEHHbIE TNPU3HAKUA: BUIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 ¥ CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUS ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOGOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie OOUTaHMsI, YepeJOBaHUS HAIpaBICHUI
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 COOTBETCTBYIOLIHME APTyMEHTHI, OHOJIOIMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpPeJibl OOUTaHUsI, IUHCTBA



YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTooOpas3wsi BHIOB U
HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHUE pelIaTh OMOJOTHYECKUE 3a]]a4l, BBISIBISTh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMH ONOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHMH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINONHATh JA0OpAaTOPHBIE M MpPaKTUUYECKHUE paldoThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHHBIMU
cpeacTBamu, (GOpMYyIHpPYS IeNb HCCIEAOBAaHUs, aHAIM3UPOBATH TMOJYyUYEHHBIC
pe3ynbTaThl U ICNIaTh BBIBOJIBL;

yMEHUE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATENbCKON paboTe Mo OHoJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOIBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUX;

YMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O TIPOUCXOXKICHUH KU3HHU, YEIOBEKA
M YEJOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPEIOTBpAIICHUS
r100aabHBIX U3MEHEHHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHanTbHOU
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYeCKOro 00pa3oBaHUs B OpraHU3ALUSIX CPEIHETO MPOPEeCCHOHATBHOTO U
BBICILIETO 00pa30BaHUA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM nu(ppoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
bu6mmoreka [IOK
1 bronorns xax Hayka 1 https://m.edsoo.ru/7f41c292
2 JKuBBle cHCTEMBI M UX U3yYEHUE 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f41¢292
3 buonorus xietku 2 0.5 bubmiorexa HOK
https://m.edsoo.ru/7f41¢292
bu6moreka [IOK
4 XuMu4ecKasi OpraHusanus KIeTKH 10 1 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
5 Crpoenne n QyHKINH KICTKH 8 2 https://m.edsoo.ru/7f41¢292
6 OOMeH BelecTB U MpEeBpaIleHUE SHEPTUU 9 1 bubnmorexa IOK
B KIICTKE https://m.edsoo.ru/7f41¢292
7 HacneacrBennas nadopmanus u 9 0.5 bubnmorexa [IOK
peanuzanus eé B KIeTke . https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 JKu3HEHHBIN UK KIETKH 6 1 https://m.edsoo.ru/7f41c292




bubnuoreka [IOK

I[TPOTPAMME

9 Crpoenue 1 (HyHKIHN OPTaHU3MOB 17 L5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
1 I'eneTnka — Hayka O HACIEJACTBEHHOCTH U ) 0.5 Bubnmotexa HOK
HIMEHUHBOCTH OPTAHH3MOB . https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
14 I'enernka yenoBeka 3 0.5 https://m.edsoo.ru/7f41¢292
bu6moreka [IOK
15 CenekIusi OpraHiu3MoB 4 1 https://m.edsoo.ru/7f41c292
16 buotexHoOrHs U CHHTETHYECKAS 4 Brbmaorexa LJOK
T https://m.edsoo.ru/7f41c292
17 Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO YACOB I10 102 13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabnbie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
. 3aposKIeHUE U Pa3BUTHE SBOIIOIMOHHBIX 4 Bubmmoreka [IOK
NIPeCTABIeHHiH B GHOJIOTHHI https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
2 MukposBomonys 1 €€ pe3yIbTaThl 14 2 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 MakposBomorus 1 € pe3ynbTaTsl 6 https://m.edsoo.ru/7f41cc74
A T[TpoCcXoXK/IeHNE U Pa3BUTHE KI3HU HA s Ls brbmotexa LIOK
JemMite . https://m.edsoo.ru/7f41cc74
s ITpoucXosKIeHUE YenoBeKa — 10 | Bubmmoreka [OK
AHTpOTIOTeHeE3 https://m.edsoo.ru/7f41cc74
DKOJIOTUSI — HayKa O B3aMMOOTHOILICHUSX bubnuoreka [JOK
6 OPraHu3MOB ¥ HaJOPTaHU3MEHHBIX 3 0.5 https://m.edsoo.ru/7f41cc74
CUCTEM C OKpYXKarolen cpenon
bubmuoreka [JOK
7 OpraHusMmsl 1 cpesia 0OUTaHus 9 L5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
8 OKoJ0Tus BUAOB U NOIYJIALNN 9 0.5

https://m.edsoo.ru/7f41cc74




DKO0JIOTUA COOOIIECTB. DKOJIOTUUECKUE

bubnuoreka [IOK

9 12 0.5 https://m.edsoo.ru/7f41cc74
CHUCTEMbI

bu6mmoreka [IOK

10 Buocdepa — rmobanpHas sxocucTemMa 6 https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK

11 YenoBek u OKpyKarolas cpesa 6 https://m.edsoo.ru/7f41cc74

12 PesepBHOE Bpems 8

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus. 10 wimacc. YueOHuk. YrnyOnéHueli  ypoBeHb.  JIuHUS
YMK: buosnorus. "Jlunus sxuzau" (10-11) (Yray6néunsiit) ABrop: [laceunuk B.
B., Kamenckuii A. A., Py6uos A. M. u np. / Ilox pen. [laceunuka

buonorus. 11  kmacc. YueOHuk.  YriuyOnéuuelii  ypoBeHb.  JIuHuUs
YMK: buosnorus. "Jlunus sxxuzau" (10-11) (Yray6néunsiit) ABrop: [laceunuk B.
B., Kamenckuii A. A., Py6nos A. M. u np. / [loxa pen. Ilaceunuka

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. buomorus. 10 xmacc. O6moBnénHele PI'OC OOO: Meroauueckoe
nocobue / Coct. A. A. Autonona, K. A. bo6pos, FO. B. bornanosa u np.;
oTB. pea. A. A. Autonosa. — Koctpoma: KOUPO, 2023. — Ok. 6,42 Mb.
(176 c.).

2. TI'enetuka 10-11 xmaccel. Ky3emun U. B., Kum A.U., Kykymkuna 1.B.,
Hedenonra JI.H. u np.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6mmoteka I{OK: https://lesson.academy-content.myschool.edu.ru/06/11

Poccuiickas snekTponHas 1mkoia. buosnorus 10-11 kmaccer.
https://resh.edu.ru/subject/5/10/
buonorusi. DnexrponHsbiid yueOHUK : http://biologylib.ru/catalog/

Bupryanbnas o6pa3oBaTenbHas 1adboparopus : https://interneturok.ru/

NutepHer ypok : https://interneturok.ru/
A uny Ha ypok 6uonoruu : http://bio.1september.ru/urok/

CoBpemenHble ypoku Ouosorud : http://biology-online.ru/
NudbopmarimonHo-CcripaBOYHbIN pecypc mo ouonoruw : http://www.cellbiol.ru/

buonoruueckuii cnoBapb oHnaiu : http://www.bioword.narod.ru/

OKCKypCcuoHHble Mamepuavl
MockoBckuii 300napk. http://www.zoo.ru/moscow/

I'ocynapctBennsiii JlapBuHoBCKkUi My3eit http:/www.darwin.museum.ru/




l'ocynapcTBeHHBIN buonornueckuu My3€eu UM. K.A.
Tumupszesa http://www.gbmt.ru/

[Taneontonmornueckuii myseit um. FO. A. Opnosa. http://www.paleo.ru/museum
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