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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 @enepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcTecTBEeHHO-
Hay4Hble peaMeTh». CornacHo nonoxerusiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOIIMM, CPEIHHM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTanuell 00yJaromuxcs W CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueb6Homy nipeamery "buonorus" naér npencrapieHue o neau
U 3a/1auax u3y4deHus yuyeOHoro mpenmera «buonorus» Ha yriayOoji€HHOM YpOBHE,
ompejensieT o00s3arenbHOoe (MHBApUAHTHOE) TIPEIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME II0 pa3feiaM M TeMaM, paclpeleseHue 10 Kiacca,
PEKOMEH/yeT TMOCJIe0BATeIbHOCTh M3Y4YEHHUs y4eOHOTO Marepuana ¢ y4EToM
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro mpoiiecca,
BO3pacTHBIX 0COOCHHOCTEH 00yuatomuxcs. B mporpamme mo 6uonoruu peaan3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps dYeMmMy MpOCMATpHUBAECTCS  HAMNpPaBIEHHOCTh  Ha
nocjeayIonee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e *KHU3HHU, HA BOCIUTaHNE OEPEKHOTO
OTHOIIICHUS K OKpYXarIiel mpupoaHoit cpejae. B mporpamMe 1o OMOJOTUU TakKe
MOKa3aHbl BO3MOXHOCTHM y4deOHOro nmnpeaMera «buojorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k mIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM pe3yabTaTaM 00y4eHUs v B POPMUPOBAHNH OCHOBHBIX BUJIOB YICOHO-
MO3HABATENbHON JEATENBHOCTH OOYYarOIMXCS IO OCBOEHHUIO COZICpKaHUS
OMOJIOrMYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYueOnpiii peameTr «bruonorus» Ha ypoBHE cpeaHero o0Imero oopa3oBaHHS
3aBepiuaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHre 3HaHU 00y4YaronIuXxcsi O )KUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOU U



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

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriIyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY MOJIYyYEHUIO
OMOJIOTMYEeCKOro  o0pa3oBaHUsi B By3aX M OpraHM3alusxXx  CpPEIHEro
npodeccruoHanbHOro oopa3zoBaHusi. OCHOBY €ro COAEp X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIUX CHCTEMATHYECKUX PA3/JEIOB OMOJOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3zBuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KHU3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TMOJYYCHHBIMH OOYYAIOIIUMUCS TMPU H3YYCHUU
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buornorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIH M DBOJIFOIMOHHBIA TMOJAXOJBI K H3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE TSl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIOIMHA OPTraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEeHMs1 OUOJIOTUYEeCcKOro pazHooOpasusi miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJIIPHOH W KIJIETOYHOW OHOJIOTHH, SMOPHOJIOTHUM W OHOJOTUH
pPa3BUTHs, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMU M CUHTETHYECKON OMOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcsi 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONMOHHOE yY€HUE, OCHOBBI
9KOJIOTUH U YYeHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
O0Oy4JarOMMMHCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJICH, MPUHITUIIOB W MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WM M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOMINXCS HAYYHBIX TOCTHUIKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUU. J1Jis
pa3BUTUA W TOJAJEpKaHUS HMHTEpeca OOydarouuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpPKaHUHM MPOTrpaMMbl
1Mo OMOJIOTHH TPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHS
TOW WJIM MHOW 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pelIEHHE BaXKHEHIIINX OMOJIOTUUYECKUX U IKOJIOTUYECKUX MPOOIIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YpOBHE —
OBJIajicHUe  OOy4YalollUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIMOHAIbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHANBHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOr0 3aBeJCHUS JIJIsl MPOJAOJIKEHUS OUOIOTHYECKOr0 00pa30BaHUs.

JlocTmwkeHnne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHHH, MHOTO00pa3ud U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTEM (KJIeTKa,
OpraHu3M, MOMYJIAIus, BUA, OMoreoreHos3, ouocdepa); o BhIIAIOIINXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH TIIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHUS, TCHCTHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECCKOW OWOJIOTHH, IaJICOHTOJOTHH, DKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX KCCIICIOBAaHUN B
naboparopuu W B npupoae (HaOnrojeHWe, U3MEpPEHue, OIKCIEPUMEHT,
MOJICIMPOBAHHE);

OBJIaJIcHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh U UCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIUIO; TOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIMAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOJieMaMu 4YeJIOBEYeCTBa; OIEHWBATH IOCIEICTBUS CBOEH ACSATEIHHOCTH IO
OTHONICHUIO K OKPY)KaloIlel NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBaTH M  COOJIIOAATH  MEPHI
npoduIakTUKH WHGEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJia TTOBEJICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEIEATEIHPHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYUYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJAIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpoliecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA M COBPEMEHHBIMH
MCCJICIOBAHUSIMU B OHWOJIOTUH, PEMIAeMBIMU €10 MpoOJIeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHIS SKCIIEPUMEHTABHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3a]lad, MOJCIMPOBAHMS OHOJIOTHYECKHX OOBEKTOB U
IIPOLIECCOB;

BOCTIUTaHUE Y O0YyJarONIMXCsl ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOTOTHICCKOM,



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 odmiero oopasoBanusi, coctarisieT 204 gaca: B 10 xmacce — 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 OMOJIOTMYEeCKOro Oo0pa3oBaHUs B  OpraHuU3alUsaXx CpPeaHEro
npoheccuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJECHUE JTa0OpPaTOPHBIX U MPAKTUUECKHX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX M Y4eOHO-UCCIEeN0BATENbCKUX PabdoT,
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 utoropoit 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
OuoJiorumy.

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. ITasnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMerT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpPraHHU3allus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIMH, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwocdepHniii. Ilpomeccel, mnpoucxoasnue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHHUS
Marepuu. Hayku, n3ydaromine »KuBble CUCTEMBI HA PAa3HBIX YPOBHSX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
HE3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaXkeHHsT pPe3yabTaTOB »JKcrepumeHTta. lloHsTHe
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», «buoreounenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

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

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM».

Tema 3. buoJsiorusi KiieTku

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

Mertonbl  MOJIEKYJSIpHOM W KJIETOYHOM  OWOJNIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasIbLHOe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(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 MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IEHTPUPYTHPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

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

Oprannueckue BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTOTHBIN cocTaB 0enkoB. CTpYyKTyphl 0eIKOBOM Moisiekyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapyibl, OJIUrOcaxapuibl U NOJUCAXapUIbI.
O6mwmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YTIIE€BOIOB.

Jlununel. 'mapodpunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, CTEpouabl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

HyxnennoBeie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonorndeckue ¢pynkiuu JHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTaHoBIEHHBIE MEPEHOCUUKHU, UX PYHKIIMH B
kietke. [pyeue nykneozuompugocgamot (HT®). Cexenuponanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoXuMHueckue U OMo(pU3NUECKUe MCCIeI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KoMniekcos. KomnvromepHolii ouzaiin u
oOpeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuu

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

Juarpammel: «Pacnpenenenne XUMUYECKUX JJIIEMEHTOB B HEKUBOU IPUPOIEN,
«PacmpenienieHrue XUMHUYECKUX DJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHue MOJIeKyl JunuaoB», «HyKIEHHOBBIE KUCIOTHDY,
«Ctpoenue monexkyinbl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGoparopHasi padora «VccieqoBanne HyKJICMHOBBIX KHCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

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



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
Oco0OEHHOCTH CTpPOEHHS TeTepoTpPOHON U aBTOTPOPHOW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crpoenue 1 GpyHKIMOHUPOBAHKUE FyKAPUOTHUECKON KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miazMatuueckoil MemOpanbsl. TpaHcmopT
BELIECTB Yepe3 MIa3MaTHUeCKyI0 MeMOpany: naccuBHbIN (AU dy3us, obnerdy€Hnas
mubdy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U QyHKIUHU
KJIETOYHOM CTEHKHU pacTeHHi, rpruOoB.

[utommazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHou bl
kiIeTkd. O HOMeMOpaHHbIE OPraHOU b KIETKH: 3HA0I1a3Matnyeckas cetb (J11C),
annapar [onbIXkH, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoua0B KieTku. CTpoeHHE TPaHYJISPHOTO PETUKYTyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUHBIX MeMOpaH. ['mankuii (arpanyIsspHbBIN) SHIOMIIa3MaTHIECKUN PETUKYITYM.
Cexperopnas ¢ynkuus anmnapata ['onbmxu. Moougukayus benxkos 6 annapame
Tonvoocu. Copmuposxka 6eakos 6 annapame [ onrvoxcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonn pactutenbHbIX KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeockosckuti,
JI. Mapeynuc). CtpoeHre U (YHKIIMM MUTOXOHIApUN u T1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIOIIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opraHonapl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKH. PuGocompl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxkpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepupiit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAacCMOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Iyxpomamur u cemepoxpomamun. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

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

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunbel U cxembl: «CTpoeHHE SYKApUOTHUYECKOW KIeTKu», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTelbHOM — KIeTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTEIIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTpenapaTsl 0aKTepHaIbHBIX KJIETOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IpakTuueckas padora «/3ydeHue NBMKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaX.

Tema 6. O0MeH BeleCTB M NpeBpallieHNe JHEPITUU B KJIeTKe

AcCUMWISIITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turmbpl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpaiienue ATD B
oOMeHHBIX Tporeccax. DOEepMEHTATHBHBIA XapaKTep peakiuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHvlli pomocunmes y obakmepuii. Ceemocodbuparowue
nUSMeHmMbl U NUSMEeHmMbl PeakyuoHHo2o yeumpa. Poiab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gdomocunmesa. IlpogykTuBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuyHbIX GakTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

XeEMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIHUE OaKTepUH, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH O0JIC3HEH.

AdpoOHBIE OpraHu3MBl. Otanbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUH B
npoiieccax Ouonoruueckoro okucienus. luknuyeckue peakunn. OKUCIUTETBHOE
dbochopunmrpoBanue. Inepaus memoparnnoco epaouenma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpoOHbIM. D()PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanumn

Iloptpersr: k. IIpuctou, K. A. Tumunpsses, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE MAJisi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHas patdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuUJIa3bl UK KaTaiasbl)y.

JlabopaTopHas paGora «/3ydyeHue (epMEHTATUBHOTO paCHICIIICHUS
MEPOKCHIa BOJOPOJIa B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX».

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHGOPMALUSA M Pean3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuHrtes3a. [IpuHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amuuHokucinor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKapUOT U 3YKapHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNpPOKapHOT. ['mmoresa
onepoHa (®. XKako0, XX. Mano). MonekynsapHnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a005eBaHus 4eN0BeKa, )KUBOTHBIX, pactenuii. CITNJI, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungpopmamuka: uumezpayus u ananuz o6oavwUx maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 0ocmasKu 1eKapcmsa.



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

Knerounsii nuki, ero mnepuoasl W peryisuus. Wurepdaza u  mutos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

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

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaboOpbl  XpoMocoM. ['omonoruuneie xpomocoMmbl. [lonoBbie
XPOMOCOMBI.

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

Perynsuus muToTHYecKOro mukia kieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

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

JdeMoHCTpanuun

Tabmumpel 1 cxembl: «OKWM3HEHHBIM MUK KIETKH», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue n pyHKUINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOYHBIX OPTaHU3MOB.
Bakrepuu, apxeu, OAHOKJIETOUHbIE T'PUOBI, OJTHOKIETOYHBIE BOJOPOCIHU, APYrue
npotucThl. KonoHHaNbHbIE OPTaHU3MBI.



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

TkaHu pacteHuil. TUNBI paCTUTENBHBIX TKAHEN: 00pa3zoBaTeIbHas, IOKPOBHAS,
MpPOBOJsALIAsl, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Y€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (PYHKIUNA U
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 pacrenuii. CKeneTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy»KHbII 1 BHYTpeHHU ckeneT. CTpPOCHHUE U THUIIBI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHHU3MOB:
am&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONM3MBbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanue oprann3mMoB. [lornonieHre BoAbl, yrIEKUCIOro ra3a i MUHEpalbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  XMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOUYHBIX >KMBOTHBIX. OTHensl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX [MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejnoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHMW3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa IIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHMSI KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3mos. Beinenenue y pacteHuii. Boiiesnienue y :)KuBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. DOunbTpanus, cekpeuuds u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BbiAeneHus. CBA3b
MOJIOCTU Tejla C KPOBEHOCHOW W BBLACIWTEIIBHOM cUCTeMaMmu. Beinenenue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3anmuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepHil M HUCTHI NPOCTENIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa macCUBHOM M XUMHUYECKOM 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema dyenoBeka. KieTouHb u
IYMOpPAJIbHBIH MUMMYHHUTET. Bpoxka€HHbIA W NpUOOPETEHHBIN crneuupuyecKuit
UMMYHUTET. Teopusi KIOHaJIbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHH.

PazgpaxxumocTe ¥ perymdanus |y oOpraHu3moB. Paznpaxumocts y
OJIHOKJIETOYHBIX OPraHu3MoB. Takcucel. Pa3apa>kuMoCTh U peryssinus y pacCTeHUM.
PocToBble BelllecTBa U MX 3HAYEHUE.

HepBhuas cucrema u pediekropHas peryisinus y S>XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOIOLIHNOHHOE YCIOKHEHHE CTPOECHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIIEKCHI.

['ymopanbHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [[elicTBre TOpMOHOB. B3auMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucrema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl UBETKOBBIX pPACTCHUN»,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue CTEeOIs»,
«CTpoeHHe JHUCTOBOM IIACTHHKW», «TKaHU XKUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBbIieyHas CUCTEMA,
«BbienurenbHas cUcTeMa», «JHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHUIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue H0XKIeBoro uepmsi», «HepBHas
cucteMa peio», «HepBHas cucrtema gjsarymku», «HepBHas — cucrema
npecMbikatomuxcsi»,  «HepBHas  cucrema  ntuny, «HepBhHas — cuctema
MIeKkonuTaommx», «HepBHas cuctema yenoBekay, «Pediexcy.

O06opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJIHOKJIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAaCTeHUH, repoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIXaTeIbHBIX IBUKEHUN, MOJIENIM TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH sKUBOTHBIX).

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

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKIIOYasl BEreTaTUBHOE) U
noysioBoe. Buael  Oecriosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKU, wWiM rameTsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. bronornyeckuil cMsIcCi
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinus). 3aKiiaika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSAHUE YacTed pa3BUBAIOIIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHS).
3aknagka TIUIaHA CTPOECHHUS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli mepuon. Ilpsimoe wu
HempsiMoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM 'y O€ClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. bHoOrMYeckoe 3HaYE€HHE NPSMOTO0 U HENPSIMOTO
pa3BUTHA, UX PACHpPOCTPAHEHUE B MpUpoAe. THUMbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiliM POCTa XKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



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

Pa3smHoxxeHue u pa3Butue pacteHuil. ['ametodur u cnopodput. 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.

MexaHu3Mbl pETYJISIMU OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUAOMOHAAb», «Pa3zMHOXEHHE HBIJIEHBI»,
«Pa3MHOXeHne TUApPBDY, «Meho3y, «XpoMocoMb», «I'ametoreHes», «CtpoeHue
SUIEKJIETKH U crepMmaTo3ousiay, «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsimMoe u
HEMpsMOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «JIBOHHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYJOJbHBIX pAacTeHUN», «KU3HEHHBIA UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UKJIT MATOPOTHUKAY,
«OKW3HEHHBIN IHUKIT COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpPENapaThl SULEKIETOK |
CIIEpMAaTO30MJ0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yueHue CTPOCHHUS MOJOBBIX 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 HaCJeJACTBEHHOCTH W HM3MEHYHMBOCTH
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. Konbriosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko,
10. A. ®dunmnmaenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHbIE =~ METOJIbl ~ T€HETUKW: THOPUIIONOTUYECKHUH,  LUTOJIOTHYECKUH,
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.

Tabnuibl u cxeMbl: «MeToAbl TeHETUKNY, «CXEeMbI CKpELIBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us ruOpUI0B MepBoro nokoieHus. [IpaBuno nomMmunuposanus. Bropoi
3aKOH MeHaens — 3aKOH paculeIuIeHus] NPHU3HAaKkoB. L[UToormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIrBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHBIN XapakTep Haclaed0BaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

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

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJEJOBaHUE T€HOB, HAPYILIEHUE CUEIUJICHHUS MEXAy TeHamMu. XpPOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEICHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucreMa. [linerorponuss — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTtsue HeauIeNIbHbIX TI'€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3MOTOTHYECKUX  TIPOLIECCOB, TOBEIEHHUA W  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYeCKue acheKThl KOHTPOIS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxeMmbl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3upymoliee CcKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CuernjeHHoe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunn  denomeka», «Kapuotun gpozodwmibr»y, «KapuwoTtum —OTHIBY,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eliCTBHE IT'eHOBY.

ObopynoBanue: MoAenb sl JEMOHCTPAllMM 3aKOHOB €IUHO00pasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 33aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb IS



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

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

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIMBaHUs Y APO30(PUITB».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

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

MopaudukanuonHass U3MEHYUMBOCTh. Ponb cpeasl B (opMUpPOBaHUM
MoaupUKAIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
M3MEHYNBOCTH.

I'enoTunuueckas M3MeHUYMBOCTL. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Buipl reHOTUTTHYECKOW H3MEHUMBOCTH: KOMOMHATHUBHASI, MyTAIl[AOHHASI.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TIPOILIECC — OCHOBA
KOMOMHATHBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3/JaHUHU
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHass W3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMatTuyeckue mMytanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHHAE€ HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacyencTBeHHoM m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas W3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanuun

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTBY, «Meiio3»,
«OnnopoTBopeHuey, «I eHeTnueckue 3a00eBaHUS YeIOBEKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: KMBbIE W TepOapHBIE SK3EMIUIAPHl KOMHATHBIX PaCTEHUH,
pucyHk# (portorpadun) KUBOTHBIX C Pa3TUNIHBIMU BUJIAMH H3MCHUHBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHUALIMOHHOW KPUBOII».



IIpakTnueckas padora «Mytamuu y JApo3opunsl (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€HETUUECKUM. CoBpemMeHHOE OTpEACIICHUE TEeHOTHUIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00€BaHuUs YeIoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3Hu dYenoBeka. bolie3HW ¢ HACIEICTBEHHOW MPEeapacroyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKOW T'€HETUKHU B MPENOTBPAIICHUH W JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KIeTKU. [TOHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE aCIEKThl MUCCIEJOBAHUN B
o0JlacT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYeCKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKaroIie cpenbl. ['eHeTrnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHncTpanumn

Tabmuuel u cxembl: «Kapuotun udenoBeka», «MeToabl U3y4YeHHs] TEHETUKH
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHu3sMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CENEKINH U TOMECTUKALINK. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOUCXOXICHHS M MHOT000pa3usi KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PAJIOB B HACIIEICTBEHHON N3MEHYMBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW pabOTHI.

Meronpl ceneKuoHHON paboThl. MCKyccTBEHHBIH OTOOp: MacCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
npousBoauTeNed 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP IO TEHOTUITY ¢ romoInbio aHammza J{HK.

HNckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJ  CEJCKIIMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUil Yy KYJbTYPHBIX
¢opm opranusmoB. lcmonp30BaHHE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pekomOunanTHbeIX JJHK ay1st monmydyeHust ncxoaHoro mMatepuana sl CEIeKIHH.

[Tonyuenue MTOJIUTLIONIOB. BnayTtpuBnnoBas TUOpUIU3ATIHSL.
brnuskopoacTBeHHOE — CKpemmBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rulOpuausainus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHXKEHUS CEJIEKIINU PACTCHUMN U KUBOTHBIX. «3enéHnas
DesoONOYUL).

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTYp. H3yuenue, coxpawenue u ynpaeienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6 YENAX  VIYYUleHUs.
Cyuecmeyiomux u co30auusi HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM HYUCIEe C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoNA02UL.

JdemoHcTpanumn

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

Tabmuipl v cxembl: «l{eHTpBI TPOUCXOKIECHUS U1 MHOTO00pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH rOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metogpl cenexkuuny, «OtnanéuHas rudbpuauzanus», «Myrtaresesy.

JlabGoparopHas padora «/3yueHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikcekypcusi «OCHOBHBIE METONBI WU JOCTHXKEHHUS CEJIEKUMU PACTCHUN U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEbHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJIOTUsA

OOBEKThI, MCHOJB3YyEeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONOTHA:  XJIeOOMEeUeHne, TMONMyYeHHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BUHOJeNnuEe. MukpoOuonornueckuii cuHte3. OOBEKTbl MHKPOOHOIOTHUECKUX
texHosiorui. [Ipon3BosicTBO Oefka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIE OMOCUHTETUUECKUE ITYTH.

Knerounass unxenepus. Meroapl KyJbTypbl KIETOK U TKaHEW PACTEHUM U
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aIUS W COMATHYECKHUI
smOpuoreHe3. lMcmonap30BaHWE TAIUIONAOB B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumel. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEeKOHCTpYKIMsA
SMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUs, KYTbMUBUPOBAHUS U MUKDPOKIOHATLHO0 PAZMHOICEHUS
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHas WHXEHepus. VMCKyCCTBEHHBI CHHTE3 I'€HAa W
koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPOOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudponas meaununa. [1P-
IUArHoCTUKa. MeTa0oJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHITaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLLIeHUs 3a7a4 IEePCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl oT Bo3OyauTened OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauub! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padora «l3ydyeHue o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

IKckypeusi «bUOTEXHONOrMsT — BaKHEWINAs IPOM3BOIAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE ITPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxnenne W pa3BUTHE 3BOJIOIHOHHBIX MPeICTABJICHHHA B
onosiorum

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

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi UHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHas M3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckor Teopun dBomonmu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHass DJBOJIONHMOHHAsS  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn



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

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (popmMupoBaHus MPUCTIOCOOTECHUH Y
pacTeHuil 1 )kUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra mytemecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6ei», «MHoroobpasue KyJIbTypHbIX (opM KanmycTbl», «llopomabl
JIOMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BuAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILUEHMS ABWXKYIIMX CHJ JBOMIOUAN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuust Kak sneMeHTapHas eAuHuLA 3BOOIUNA. COBpPEMEHHBIE METOBI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuii. M3Menenwue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »JBOJIOIMOHHOE sIBJIICEHHWE. 3aKOH
reHeTudyeckoro papHoecus J»x. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPbl (ABUKYIIME CHUJIbI) 3BOJIONUH. MyTallmOHHBIHI
npouecc. KomOunatuBHas u3MeHYMBOCTh. [Ipeiid reHoB — chydaiiHble
HEHaINpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momysusax. D¢deKT ocHoBaTes..
Opdexm 6ymuinounozo eopaviwika. CHudCeHUe 2eHeMmUYecKo2o pasHooopasus:
npuuunsl u creocmaus. llposenenue sgpgpexma opetigha eeHo8 8 OONLUIUX U MATBIX

NONYAYUSX. Murpauumu. N3onsus TTOITYJISIAM: reorpaduaeckast
(mpocTpaHCTBeHHAas ), OMoornyeckas (pernpoyKTUBHAS).
EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKM,  pa3phIBAIOIINAMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W SBOJIOIUS COLMAIBHOTO
NOBEJEHUS )KUBOTHBIX.

[IpucnocOOIEHHOCTh  OPTraHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOIIOIHH.
BoznukHoOBeHNE MpUCTIOCOOTIEHUH Y OpraHu3MOB. ApoMop(h03bl U UANO0ATATITAIIUH.
[Tpumeps! puciocobsIeHNH y OpraHu3MOB: Mopdoiorudeckue, GU3H0IOTHIECKue,
Oonoxumudeckue, TmoBeaeHUeCKHe. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOJIOIMHU. M3omsmust — kimtoueBor (akTop BumooOpazoBanus. Ilytn u
CIIOCOOBI BH1000pa30BaHUS: aJJIONaTPUYECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIONaU3AIHS,
rubpuauzanus). JJMuTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOMIOLMOHHOM OMONOTUH B pa3pabOTKE HAyYHbIX METO0B COXPAHEHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMAPa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEM.

JdemoHcTpanumn

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

Tabmuupl um cxeMmbl: «MyTalMOHHAsE W3MEHYMBOCTHY, «llomynanuroHHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/[Buwxymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpaduyeckas N30SMS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XKepTB», «Cxema neurcTBus
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTpruanbHBbIM
MenaHu3m»,  «oKuBble — HckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexxnaromas okpacka 3>XUBOTHBIX», «DU3HOIOTHYECKHE
agantaiun», «lIprucnocoOeHHOCT, OpraHu3MOB W €€ OTHOCHTEIBHOCTBHY,
«Kpurepun Buna», «Buasl-nBoiHukmn», «CTpykTypa Buga B npupojie», «Crnoco0sl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNOTHYeCKOoe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIouasl pacTeHuid»,
«KamycTHo-peeuHbIl THOPUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ mpuMepaMu Pa3IMUHbIX MPUCTIOCOOIEHUM, Yydesia MITUIl U 3Bepel pasHbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUAOB, OOPA30BaBIIMXCS Pa3IMYHBIMU
crocobamu.

JlabopaTopHas pa6oTa «BbIsBIICHHE U3MEHUNBOCTH Y 0COOCH OJTHOTO BUIa».

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

JlabopaTtopuas paGora «CpaBHEeHHE BHUIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boawuus U e€ pe3yJbTaThl

Meronbl  uM3ydeHUs MakpolBoJironuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @QopmMbl U (QUIOTEHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBononuu. CpaBHeHHE (GIOpbl U
(daynsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emuu. Bunbr-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBOJIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a W MOSBICHHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapubie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3yUCHHUS IBONIONUU. ['OMOJIOTHYHbBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TECHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuUL.
HeoOpatumMocTs 3BodOLMU. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedans»,  «Punmoputer»y,  «CeMeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKa M IHMMIaH3e», «[JIaBHBIC
HaIpaBJICHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

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

Tema 4. IIpouncxoxkaeHue u pa3BuTHe )KU3HUA HA 3emle

HayuHble THUMOTE3bl NPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEALOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tacrepa. [IpoucxoxaeHne ®u3HN U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIbI HEOPraHWYECKOU SBOJIIOLIUH. [manerapHas
(reonoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemiecTB u3 HeopraHmyeckux. Ombeir C. Mumepa u I'. FOpm.
O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBatnas runote3a A. M. OnapuHna,
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 u MeTo bl €€ n3yueHus. FickonaeMble OpraHm4ecKue OCTaTKH.
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. DBOJIIOIUSA MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponcCXOk/i€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLUMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpdO3b
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl ABOJIONMHU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOMIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMX U
ntutl. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUodaM: apxei, MPOTEpO30u,
najaeo30i, Me3030i, kaliHo30i. OO0I1Ias XapakTepruCTHKa KIIUMaTa ¥ T€OJTOTUUECKUX
npoiieccoB. [losiBIeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3OBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEJCTBUSI MAacCCOBBIX BbIMUpaHUM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobdennoctu. [Ipobiiema coxpaneHnust OnopasHooOpasusi Ha 3emIie.

CoBpemeHnHasi cuctemMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpwy,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKoi 3BoMOLHMNY, «CxeMa o0pa3oBaHUS 3YKApUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHuEe BHpYycCay,
«Apomopdo3sl  pactenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BOMOpOCHNY», «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS AKUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanonomnoctaeiey, «Ilnockue
yepBu», «UnenucroHorue», «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItney, «MitekonuTtaromuey», «Pa3Butue )xu3Hu B apxeuckou spe», «PazBurtue
XKU3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuTHE KHM3HM B MAJICO30HMCKOM IPER,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KATHO30MCKOU 3pey,
«CoBpeMeHHasl CHCTEMA OPraHUYECKOI0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIEC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WTJIOKOXHUX, CKEJIEThHI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

Bupryanbnas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
HOpu o u3ydeHno abuOreHHOro CUHTE3a OPraHMYECKUX COSIMHEHHM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «/3yueHHMe M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIIEJIOBY.

IIpakTuueckas padora «/3yueHre ocCOOCHHOCTEH CTPOEHUsSI TTO3BOHOUYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3a7aun aHTPONOIOTUU. METO 1Bl AaHTPOTIOJIOT U H.

CraHoBNIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUsi. COBpEMEHHBIE HayYHbIE TEOPUH.

CX0ACTBO YeNoBeEKa C KUBOTHBIMUA. CHCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bU3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHe roJIOBHOrO MO3ra U BTOPOM CUTIHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHorieHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue uvenmoBekooOpazHbIe O00€3bSHBI
(TPOKOHCYJIBI) U PAaHHHUE MOHTUJIBI — OOIIKME TPEAKH YETOBEKOOOPA3ZHBIX 00€3bsIH U
moJiei. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojei. YeaoBek yMmelnbli, nmepBbie
M3TOTOBJIEHUS OpYyAUN Tpyaa. YemoBek NpAMOXOISAIINT U IEPBBIA BBIXO JIOIEH 3a
npenensl Adpukn. YenoBek reiinens0eprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJIOBEKAa M YEJIOBEKAa Pa3yMHOro. YesmoBeK HEaHIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOTO KiuMMaTa. YeJoBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJOBEK, OCBOCHHUE KOHTHHEHTOB 3a mpenenamu Adpuku. [laneorenetnka u
MaJICOTEHOMMUKA.

DBOJIIOIUSI COBPEMEHHOTO uenoBeka. EcTecTBeHHBIM OTOOp B MOMYJISLUAX
yeyoBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue pacel. IloHdarue o pace. bompimume pachbl: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpougHas  (PKBaTopuajibHas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[IprcnocoONEeHHOCTh YeIOBeKa K pa3HbIM YCJIOBHUSIM OKpPYXAlOLIEH Cpebl.
Bnusinue reorpaduueckoii cpepl u apeiida reHoB Ha MOp(OIOruio U GU3HOIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJI0BECUECKUX TMOMYNISUUi. buoconuanbHble HCCIEI0BAHUS MPUPOALI YEIOBEKA.
HccnenoBanne KO3BOITIOUUH OMOJIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT 4YeloBeKa U CKENeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTek», «YenoBek  ymenbli», «YemoBek
OpAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl IBOIIOLMH YEIOBEKA», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpeaMEeTOB MaTepuaibHOU
KyJIbTypbl TPEIKOB 4YEJOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOJOTHYECKUMHU U OUOJICHCKUMHU CHOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadun HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJECIIb
yeperna 4eJIoBeKa U ueperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIHN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHasi paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKa, CBSI3aHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «3yueHre SKOJOTrMUECKUX aJanTaluil YeI0BEKa.

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

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkens, A. Tenciau, B. H. Cykauésa. Paznensl u 3amauu
sKoJ0oruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpoJIHble W JabopaTopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpY’KaroIIel Cpebl: JTIOKAIBbHBIM, PErHOHAIBHBIN U TII00ATBHBIMH.

3HaueHUEe OKOJOTMYECKUMX 3HAHUW I 4YeJoBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C Mpupoaoirl. PopMUpOBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanuun

[Hoptpetr: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuipl U cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHIA OKPYKaIOLIEH CPeIbI».

JlaGoparopHuas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpea O0UTAHUA

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH uX JerctBusd. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mnpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. Jleiictue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX MO OTHOLIEHHUIO K cBeTy. CHrHajgbHas poOJb CBETa.
DoTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue TemmnepaTtypsl Ha
opranu3msl. [IoMKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHuid K
noJepkaHuio BogHoro Oananca. Knaccudukanus pacTeHUd MO OTHOIICHHIO K
Boje. [Ipucnoco6ieHust >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsI OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, OYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DuU3uKo-XUMUYECKUe
0COOCHHOCTHU cpeJi 00uTaHusI OpraHu3MoB. [IprcnocobeHrst OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMbL. CyTOYHBIE U
roguyHbie puTMbL. [IpHcocOO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuzuennsie popMbl opranu3MoB. [lousaTre o sxu3neHHoM hopme. XKuzHeHHbIE
dbopMBI pacTeHMil: JepeBbsl, KyCTAPHUKH, KYCTApPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJICTHHE TPaBbl. JKuW3HEHHBIC (HOPMBI )KHUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBHII: KOHKYPCHITHS,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJieicTBUSL  (Tommueckue, (Qopuueckue, ¢dadOpuyeckue). 3HAUYCHUE



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

JdemoHcTpanumn

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX 1O OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIE», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUST OpPraHU3MOBY», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE (POPMBI KUBOTHBIXY, « IKOCHCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuyd pPacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapuu M KOJUICKIIUHM TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpel, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepodutam, mMe30huTaMm, KOMHATHBIC
pacTeHus JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapu M KOJUIGKIIMM PACTEHUW M JKUBOTHBIX, OO0JaJaOMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHas paGora «BrpisiBIeHHE TPHUCTIOCOOJIEHUI OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecCT OOUTaHU.

Tema 8. Jko0rusi BUA0B U MOMYJISALM A

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISLHUU. [lonynamust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSAILUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pPOXKIAAEMOCTb, MPUPOCT, TEMII PpOCTa,
CMEpPTHOCTh, MUTPAIUSL.

DKoJioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU W €€ peryisinus. buoThyeckuil moTeHuuan MOMyJIsIUH.
MopaenupoBanue JUHAMUKY nonyasiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCICHHOCTH NOMNYJALMN: PoOJib (PAKTOPOB,



3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEr BUAOB (- U
K-crparterun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb dKkosormyeckon Humm Jx.M. XartuumHcona. Pa3mepsl dkosorndeckou
Humu. [loTeHnnanbHas U peann3oBaHHAS HULIU.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. DKOJOTHYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAEHUS W MUTpPALUMU JKUBOTHBIX. bHOJIOrHYecKue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTHUYECKHE XAPAKTEPUCTUKHU  MOIMYISIUN»,
«IIpocTpancTBeHHass  CTpyKTypa  nomyysiquu», «Bo3pacTHele  mupamuabl
nonymauuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mogeinb s3kosiornueckort Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3u MeExXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa kak OoTkpbiTas cucrema (A. JIx. Tencnu). OyHKUMOHATBHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B 3KOcHcTeMax. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca u nmpoAyKIus. JKOJIOTHYECKUE
MUPAMUJIBI YHCEI, 0MOMACChl U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKLIECCUM W WX NPUYMHBL. AHTPOIIOTCHHBIE BO3JECUCTBUS Ha
cykneccuu. Knumakcunoe cooOrmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKOCUcmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHos. Paznuuus
MEXK1y aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnaopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonormyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackadHo2o 3ggekma u 8udo8-20uhpukamopos (Kirouegvix
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUHM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWUYUBOCTh OPTraHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmol 8030eticmeus 3a2psA3HeHUl PAZHLIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Hoptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTrypa  OuoleHO3a»,  «DKocHCTEeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIIBI OPTaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B SKOCUCTEMEY, «Llemu
nuTaHus  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas MHUpaMHaa YHCEID»,
«IKonoruyeckas mUpaMmia OMOMacch», «IDKOJOTHUSCKas MUpaMuia SHEPTHHY,
«ObpazoBanue 6osotay, «llepBuyHas cykmeccus», «BoccTaHoBiIeHHE JIeca MOCIe
noxkapa», «JKOCUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumepsl ypOoskocuctem».

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUH HACEKOMBIX, Yyydesa MTUIl U
3Bepeii, repOdapuu KyJlIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBaPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHass pa6Gora «l3yuenue pazHOOOpa3us MEITKHX IOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypCcHsl B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
€IbHUK, Ha CYXOJIO0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o00o0j0Yka 3eMIM, TJ€ CYIICCTBYET WIIU
CyIIleCTBOBaja KU3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenune B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKupoe
BelecTBO Onocheprl u ero GyHKITUH.

3aK0OHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobeHHocTn 6Mocdephbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMUuYeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEIECTB U OMOTCOXMMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHMIA B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lonstue o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYHPA,
XBOWHBIE Jieca, CMEIIaHHbIE M I[HPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhS. Kiumat, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «I'eocdepsr 3emmuy», «KpyroBopor azora B mpupojey,
«KpyroBopot yrinepona B mupuposae», «KpyroBopor kuciopoga B Mpupoje»,
«KpyroBopoT Boabsl B mpupoje», «OcHOBHBIE OMOMBI cymmny, «Kiaumartnueckue
nosica 3emnm», «Tynapa», «Taitra», «Cmemannsiii gecy», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHsay, « Tponuueckuit gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesntoBek u oKkpy:kainas cpeaa

DKOJIOTMYECKHE KPU3WChI M WX MpUYMHBL. Bo3jelcTBue delloBeka Ha
ouocdepy. 3arpsi3HEeHNEe BO3AyIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsa3HeHue BOIHOM
cpeasl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa TMOYBEHHBIX
pecypcoB. l3MeHeHnue kinmara.

AHTPOIIOT€HHOE BO3JCUCTBUE HAa PACTUTEJILHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEUYECTBA M TPHUPOJIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOmIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemnvle ucciedosanus nepexooa K pecypcocbepezaioweli u
KOHKYPEeHmMOoCcnocoonou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dkocucmem. OCHOBbL
sKopeaburumayuy dKocucmem u cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus MopcKux u Ha3eMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMochepr», «3arpsis3HeHne ruapochepu,
«3arpszHeHue mouBb», «[lapHUKOBEI 3P hekT», «Ocob0 OXpaHsIeMbIe TPUPOTHEIC
TeppUTOPHI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit ®denepanyu, KpacHoN KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluyue 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
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTPaAMMBI IO OMOJIOTHU JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAMOHAJIIbHOTO Hapoaa Poccuiickont ®enepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUsA Yy4yeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEHW IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

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



TOTOBHOCTB K COBMECTHOM TBOPUECKOM A€ATEIBHOCTH IPHU CO3JJaHUU YUEOHBIX
MIPOEKTOB, PEIIEHHH Yy4YeOHbIX M T[IO3HABaTENIbHBIX 3a7a4, BBIIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEXKJEHUSMHU, KyJIbTYPHBIMH LIEHHOCTSMH U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHONIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPakTaHCKOW UIEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Inepes PonuHoi, roproctu
3a CBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJbTYpYy, IPOLUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OLIEHHMBAaTh CUTYallMI0 UM MPUHUMATh OCO3HAHHbBIE pPEIlEHUS,
OPUEHTHUPYACHh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O IIPUHATHA LEHHOCTEM CEMEMHOM JKH3HU B COOTBETCTBHUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIIOYAs 3CTETUKY ObITa, HAyYHOIO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY1d, OOIECTBEHHBIX OTHOILICHHUI;

ITIOHUMAaHKE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKUBOW NPUPOABI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX 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, COOJII0ICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpex HOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

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

6) Tpy10BOro BOCIMTAHMS

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

TOTOBHOCTh K AKTUBHOM JESITEILHOCTH TEXHOJOTHYECKOW M COIHAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun ©  Pealn30BHIBAThH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYyphl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPHUOOPETAEMbIE TP U3YUECHUN OMOIOTHH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHUCTEM, OMOChephI);

AKTUBHOE HEMPUATHE JCUCTBUI, IPUHOCIIINAX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpesie, YMEHHUE MPOTHO3UPOBATh HEOIAronpUATHBIE SKOJOTHUYECKHE MOCIEeACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUNA U MIPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
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 MO3HAHHUSA:

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

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIbBMH M TIO3HAHUS MUPAa;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpolsIeM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, MOMCKA MyTel BBIXOJIa U3 III00ATBHBIX DKOJIOTHUECKUX MPpOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYphbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA A aHaIW3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIONh30BaTh OMOJIOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUU MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTo mpeameTa «buosorws»
BKJIFOYAIOT: 3HAYMMbIe JJI1 (OPMHUPOBAHUS MHUPOBO33PECHHSI O0YUaIONIUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOIO0B TO3HAHUS,
HCITOJIB3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, HAy4YHBIH (pakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeI0BaHre, HAOI0IeHNEe, U3MEPECHHE, IKCIICPUMEHT U JIPYTHE); YHUBEPCATbHBIC
yuyeOHbIe JCHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAITBHON TPAMOTHOCTH M COITUAITBLHOM
KOMIIETEHIIUM ~ OOYyYalolUXCs; CIOCOOHOCTh  OOYYArOIIMXCS  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y oOyuaromierocs OyayT chOpMUpPOBAaHBI T03HABATENILHBIE YHUBEPCAJIbHbBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBbIC YydYeOHBIC JICHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHus JOJKHBI OTpaXaTh:

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, Ki1accupUKaIiy, 0000IIeHHs ), PAaCKPBIBATh CMBICI
OMONOTUYECKUX TOHATUN (BBIIENSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ACSITEIILHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

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

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITHPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIs IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIEACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMHU YYCOHO-UCCIICI0BATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  Pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJABI JICATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPHpPETaluH, NPeoOpa30BaHMI0 W TPHUMCHCHHIO B YyUYEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

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

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3ajJa4yd B 0Opa3oBaTeIbLHOU
JESTENBHOCTU 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 PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHbIE B XOJE pEIICHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOO0B
JEHCTBUS B TPOQPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TMPAKTHUYECKYIO OOJAaCTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOMyCKAIOIHUE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaHH (TEKCTE y4eOHOTO
mocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH
WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
€€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

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

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeACTBAa Mpu pabore ¢
Ouosiorndyeckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpMYJibl, aOO0peBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYILECTBY OOCYXIaeMOW Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOajbHBIE CpeAcTBa OOIIEHHSA, MOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIFHOE OTHOIIEHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coOBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI IpH perIeHUN OMOTOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1M  COBMECTHOM  JESATENbHOCTH, OPraHu30BbIBATH WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



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;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITh MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HECHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOMX JICMCTBUSIX W MOCTYIKaX MO OTHOIICHHUIO K XKUBOU IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaITUsX;

CaMOCTOSATEIBLHO COCTABIIATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOUTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOH SPYIUIINH B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIb30BaTh MPUEMBI PeIICKCUU NIJISi OLEHKH CUTYyaIllMH, BhIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3E PE3yIbTAaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:
MPUHUMATh ce0sl, IOHUMasi CBOU HEJOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynabTaThl OCBOCHHUSI COJICPXKAHUS Y4eOHOTO TMpeaMera
«buonoruss» Ha yrayOnEHHOM YpOBHE OpHEHTHpPOBaHbI Ha oOecredyeHue
npodpunbHoro  oOyueHus  oOydarommxcs  Ouosorud. OHHM — BKIIIOYAIOT:
crienuduyeckue it OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTaBICHBI T10
roJiaMm U3y4eHHUs.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUDA, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHMH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOekKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHHS KyIbTYPHBIX PaCTEHUN ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBaHuss ['. MeHnensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOMU
m3menunBocty H. . BaBuiosa), npuHUUIbI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMHUCAHWE, W3MEpPEHHE,
HaOJIO/ICHHE, SKCTICPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
MpoLeccoB: 0OMEeHa BellecTB (MeTadoNM3M), NPEBpPALICHUSI YHEPTUHU, OPOXKEHHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUMOB MUTAHUA, (POTOCUHTE3A U XEMOCHUHTE3A,
MUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOIreHe3a),
B3aMMOJIEUCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
opraHaMd M CHCTEMaMu OpraHOB Y pPACTeHH, >KUBOTHBIX M 4YEJOBEKa U MX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSAMHU, MEXAYy 3Talmamu
oOMEeHa BelIEeCTB, ATaramM KJIETOUYHOIO LIMKJIA U KU3HEHHBIX IIUKIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpebl OOUTaHUS;

YMEHUE BBIABIISITh OTJIUYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHuil, >KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYIIIT;

yMEHHE peliaTh OUOJOTHYEeCKUE 3a/1a4H, BBISIBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTUYECKUMH MPOIIECCaMU U SIBICHUSIMU, J€NaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOThI, COOMIOAATH
paBuia mpu pabote ¢ y4eOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TMPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBaHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEA0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYCHHBIE  Pe3yNbTaThl HAa  yUYEHUYECKHUX
KOH(EpeHIHsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH U MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHNU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymier mnpodeccruoHaabHOM
JESTEIHHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO034KCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISITh MO3HABATEIbHBIM
MHTEpEC, HAINIPaBJICHHbI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
MPOJOJDKEHNE OHOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsX CpPEAHEro
pO(PeCCUOHATBHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeamerHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U PpOJU OUOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUA, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOILIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAaJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OWOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMma, Ouocdepa), OMOIOrHUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs SBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boironuu, B.M. Bepuaackoro — o
o6uocdepe), 3akonbl (reHeruueckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), nmpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO  IO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEOBAHUSAX KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, u3MepeHue, HaOINIOIeHHEe, SKCIIEPUMEHT), CIOCOOAMH BBISABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCHCTEM U Ouochepsl, CTAOMIM3UPYIOMIETO, IBMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIONATPUIECKOT0 ¥ CUMITATPUUECKOTO BH1000pa30BaHMs,
BIMSHUS ~ JIBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHOGOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPIHH B 3KOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMu HBOJIIOLNUH,
JBIKYIMMH CUJIaMH AHTPOIOTE€HE3a, KOMIIOHEHTAMH Pa3jiN4HbIX 3KOCHCTEM H
MPUCIIOCOOJICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  INPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOIEHHOCTh BHAOB K Cpele OOMTaHWs, aOMOTHYECKMX M OMOTHYECKHX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aAPryMEHTHI, OHOJOTHMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUISl JOKAa3aTelbCTBA POJACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX I'PYII, B3aUMOCBS3H OPraHU3MOB U Cpebl OOUTaHUs, €IMHCTBA



YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTooOpas3wsi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBRA;

YMEHHUE pelIaTh OMOIOTUIECKUE 3a/1a4H, BBISBISATH MPUUYUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMH ONOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMH, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHMH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U TNPAKTHYECKHE PabdOThl, COOMIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U Ja0OpaTOPHBIM 00OPYA0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHHBIMU
cpeacTBamu, (GOpMYyIHpPYS IeNb HCCIEAOBAaHUs, aHAIM3UPOBATH TMOJYyUYEHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe Mo OuoJioruw,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOIBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  IONYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEIOBEYECKUX pac, O MPHUUYMWHAX, MOCIEACTBHUIX U CIIOCO0aX MPEIOTBPAIICHHS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccuoHalbHOU
JESTEIBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO3SHCTBA, MHUIIEBOMN
POMBIIJIEHHOCTH, YTAyOJsTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYEeCKOTO 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICILIETO 0Opa30BaHUA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Komrpoasmere | Tpaxtuscckue (uudgpossbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 buosnorus xak Hayka 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
2 JKuBble cucTeMbl U UX U3y4EHUE 2 https://m.edsi.ru/7f4lc292
bu6moreka [IOK
3 broorist ket 2 05 https://m.edsoo.ru/7f41¢292
bubnuorexa [IOK
4 XuMuUecKasi OpraHusanus KIeTKH 10 1 hitps://m.c dsif).ru 176416292
5 Crpoenue u GyHKITUU KICTKH 8 2
6 OOMeH BelllecTB U MpeBpallleHue YHEPTUn 9 |
B KJIETKE
7 HaCJ'IeI[CTBeHI:I.aSI uHpopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKA 6 1
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5 bubmuorexa HOK
https://m.edsoo.ru/7f41c292
1 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5 bubnuoreka [IOK
U3MEHYUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1




13 3aKOHOMEPHOCTU U3MEHYUBOCTU 6 1
14 ['enetnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
16 buoTtexHo0THs ¥ CUHTETHUYECKAs 4 bubmmorexa [{OK
OounosoTHs https://m.edsoo.ru/7f41c292
17 Pe3epBHOE BpeMst 1
OBUIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| 3apoKIeHNEe U PA3BUTHUE IBOITIOIMOHHBIX 4 bubnuoreka [JOK
Mpe/iCTaBIeHUH B OMOJIOTHI https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
2 M & 14 2
HKPOIBOITIONIBE I €€ PESYIIbTATH https://m.edsoo.ru/7f41cc74
3 Makpo3BOIIOLMS U €€ PE3YIHTATHI 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 L5
3emiie
I _
5 POMCXO0KIEHUE YeIOBEKa 10 |
aHTPOIIOTeHEe3
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
bu6mmoreka [JOK
7 O 0 9 1.5
PTAHHSMEL 1 Cpella ODHTAHHA https://m.edsoo.ru/7f41cc74
8 DKOJIOTHS BUJIOB U MOMYJISIUAN 9 0.5 bubmiorexa LIOK
A Y ’ https://m.edsoo.ru/7f41cc74
9 DKOIOTHS COOOIIECTB. DKOIOTHUECKHUE 12 0.5 bu6mmoreka [JOK
CHUCTEMBI ’ https://m.edsoo.ru/7f41cc74
10 buocdepa — rnobanpHas skocucTemMa 6
11 UYenosek u OKpyxkaromas cpeaa 6
12 PesepBHOE Bpems




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KounyecTBo yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoabnbie | I[IpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
buonorus kak KOMIUIEKCHas! HayKa bubnuorexa [JOK
1 Y KaK 9acTh COBPEMEHHOTO 1 https://m.edsoo.ru/863e6122
oOmrecTBa https://m.edsoo.ru/863e632a
2 JKuBbI€ cUCTEMBI U KX CBOMCTBA 1 Bubnuorexa LTOK
https://m.edso0.ru/863e6564
3 YpoBHEBast OpraHu3aIus KUBBIX :
CUCTEM
4 HcTtopus OTKpBITHS U U3YYEHUS |
kietku. Kinerounas teopus
Meto1b1 MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padota «3yueHue
5 MSTOI[OB KJICTOEHOﬁ 6I/IOJ'IO}::II/I 1 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e6122
(xpomatorpadus, anexTpodopes,
muddepeHnuaabHOe
uentpudyruposanue, [1L[P)»
6 XUMHUYECKUH COCTaB KIETKH 1 Bubmiorexa LIOK
https://m.edsoo.ru/863e674¢e
7 MuHepallbHbIE BELIECTBA KIIETKH, | bu6mmoreka [JOK
WX OMOJIOTUYECKAs POJIb https://m.edsoo.ru/863e6b72
2 Oprannueckue BeUeCTBa KIETKH | 0.5 bubnunoreka [JOK
— Oenku. JITabopatopnas pabota https://m.edsoo.ru/863e6b72




«O06HapyxeHne OenKoB ¢
MIOMOIIbIO KAYECTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupuKaIys u
¢byHKIIH OSITKOB

bu6mmoreka [{OK
https://m.eds00.ru/863e6870

10

Opranuyeckue BEIIECTBA KIETKU
— YIJIEBOJBI

bubmmoreka [{OK
https://m.edsoo.ru/863e6d5c

11

OpFaHI/I‘-ICCKI/Ie BCIICCTBA KIICTKH
— JIMIIU AbI

12

Hyxkneunoseie kucnorsl. [JHK u
PHK. JIabopaTtopHnas pabota
«MccnenqoBanne HyKIE€MHOBBIX
KHCIIOT, BBIICJICHHBIX U3 KJICTOK
Pa3IUYHBIX OPraHU3MOBY

0.5

13

Crpoenue u ¢pynkiuun ATO.

Hpyrue nykneosuarpudocdars
(HT®)

14

CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMHKH

15

Mertozp! CTPYKTYpHOU GHOJIOTHH

16

Tune! kitetok. [IpokapuoTnyeckas
KJIETKa

17

CrpoeHue 3ykapuoTUYeCKOn
kietku. [Ipakruyeckas pabora
«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6e88

18

[ToBepXHOCTHBIN anmapar KJIETKU




19

OnHomeMOpaHHBIE OPTaHOUIBI
knetku. [Ipakruyeckas pabora
«3yueHue nBUKECHUS
UTOIUIa3MbI B PACTUTEIIEHBIX
KIIETKaxX»

0.5

20

[TomyaBTOHOMHBIE OpraHOWIbI
KJIETKH: MUTOXOHJIPUH, TUTACTH/IBL.
JlabopaTtopHnast pabota
«HccnenoBanue miasmMoausa u
JeTNIa3MOJIN3a B PACTUTENbHBIX
KIIETKax»

0.5

21

HemeMmOpanHbie opranou/ibl
KJIETKU

22

Crpoenue u GyHKIUH sapa

23

CpaBHHTENBHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlabopaTtopHas
pabota «3ydeHue cTpoeHust

KJICTOK Pa3JINYHBIX OPraHU3MOBY

0.5

24

ACCUMWIISIIIAS U JIUCCUMUISIIIHSI
— JIB€ CTOPOHBI MeTabo0JIM3Ma.
Twurmbr 0OMeHa BelecTB.
JlaboparopHas pabota «/3yuenue
KaTaJIMNTUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJIH KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapakTep
peaKLMil KJIETOUYHOTO
MeTabonusma. JlabopatopHas
pabota «M3yueHue

0.5




(hepMEHTATUBHOTO PACIICTUICHUS
IIEPOKCHJIAa BOJAOPOJIA B
PaCTUTEIBHBIX U KUBOTHBIX
KJIETKaxX»

26

Benku-akTuBaTOpHI U OEIKH-

bubmmoreka [{OK
https://m.edso0.ru/863e6ff0

HHTHOHTOpb! https://m.edsoo.ru/863e716¢
7 ABTOTpOGHBIN TUIT 0OMEHa bubnuorexa [JOK
BEIIIECTB https://m.edsoo.ru/863e766¢
bu6moreka [IOK
28 Porocuiires https://m.edso0.ru/863e7c98
XemocuHTe3. JlaboparopHas
29 pabota <<CpaBHeHI/I£ np(?ueccma 0.5 Bubnuorexa LTOK
https://m.edsoo.ru/863e7aae
(hoTOCHHTE3a U XEMOCHUHTE3a)
AnaspoOHbIe opraHu3Mbl. Buib
30 opoxenus. JlabopatopHas padora
«CpaBHEHHE MPOLIECCOB OpOKEHUS
U JBIXaHUSDY
31 AspoOHBIE OpraHu3Mbl. DTaIlbl bubnuoreka [JOK
SHEPTeTUYECKOro 0OMeHa https://m.edsoo.ru/863e796e
DHeprus MeMOpPaHHOTO rpaiueHTa
32 HpOfOHOB. CI/IHpTea ATd):ppf60Ta Bubmiorexa LIOK
. https://m.edsoo0.ru/863e796¢e
npoToHHON AT®-cuHTa3bI
33 Peakiiyu MaTpudHOro CMHTE3a
34 Tpanckpunuus — MaTpUYHBII
cunte3 PHK
35 Tpancisiius u e€ 3ranbl




KonupoBanue amuHokucinot. Posb

36 pubocom B OnocuHTe3e Oenka
37 Opranuzanys resoma y
MPOKAPUOT U FYKAPUOT
33 MonexyisapHble MEXaHU3MBI
9KCIIPECCUU TEHOB Y SYKAPHUOT
Bupycbl — BHEKIIETOUHBIC (DOPMBI
39 YKU3HU U 00JIMraTHbIE apa3HThI. 0.5 bubnuorexa [JOK
[IpakTnueckas padora «Co3nanue https://m.edsoo.ru/863e7540
MO/IEJTH BUPYCa»
BupycHsie 3a00s1eBaHus YeIOBEKa, Bubnuorexa LTOK
40 JKHBOTHBIX, PaCTEHHIi https://m.edsoo.ru/863e81b6
’ https://m.edsoo.ru/863e831e
A1 Hanotexnonoruu B 6uonoruu u
MEIUIIHE
42 JKU3HEHHBIN IIUKIT KIETKH
43 Marpuunsiii cuntes JJTHK
Xpomocowmsl. JlabopaTopHas
44 pafZSOTa «3yuyenue I:(I)OI\I/:OCOM Ha 0.5 bubmmorexa OK
https://m.edsoo.ru/863e7dc4
TFOTOBBIX MUKpOIIpenapaTax»
45 Jlenmenue KJI€TKH — MHUTO3
Tunst knetok. Kapuokunes u
nutokuHes. JlaboparopHas pabora
46 «HaOmroneHre MyuTO3a B KJIETKax 0.5
KOHYMKa KOpeIIKa JyKa (Ha
TOTOBBIX MUKpPOIIpernapaTax)»
47 Perynsius ;kM3HEHHOTO LUK

KJICTOK




bubmuoreka [JOK

48 OPFAIsM Kak eAuHoe esoe https://m.eds00.ru/863e8436
Tkanu pacreHuid. Ha60pafopHaﬂ BuGmiorexa LIOK
49 pabora «/3ydyeHne TkaHeh 0.5
. https://m.edsoo.ru/863e7f4a
pacTeHHiID»
TkaHu )KMBOTHBIX M YEJIOBEKA. BuGmiorexa LIOK
50 JlabopaTtopHnas pabota «3yueHue 0.5
. https://m.eds00.ru/863e81b6
TKaHEH KUBOTHBIX)»
Opranbl. CHCTEMBI OPTraHoB.
51 JlabopaTtopHnas pabota «3y4ueHue 0.5
OPraHoOB I[BETKOBOTO PACTECHUS)
52 Omopa Tena opraHu3MoB
53 JIBuKeHre opraHu3MoOB
54 [Turanue opraHu3MoB
[Inutanne NO3BOHOYHBIX
55 KUBOTHBIX. [IuiieBapuTenpHas
CHCTEMa YeJIoBeKa
56 JlpIxaHue opraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa
58 Tpancmopt BeliecTB y OpraHu3MoB
Kposenocnas cuctema
59 II03BOHOYHBIX )KUBOTHBIX U
YelnoBeKa
60 Brigenenue y opraHusmMoB
61 3amuTa y OpraHu3MoB
62 NMMmyHHas cucteMa deaoBeKa




63

PazgpaxkumocTs U perymsnus y
OpraHu3MOB

64

I'ymopanbHas peryisanus u
SHJOKPUHHAS CUCTEMA KUBOTHBIX
U 4EJI0BEKa

65

DopMbI pa3MHOKECHUS
OPraHu3MoOB

66

[TosoBOE pa3MHOKEHNE

67

Meiio3s

68

I'ameTorenes. ObpazoBaHue U
Pa3BUTHUC MMOJIOBBIX KJIETOK.
JlabGopaTtopHnas pabota «3y4yeHue
CTPOCHHA IMOJIOBBIX KJIICTOK Ha
TOTOBBIX MHKpOIIpEapaTaxy

0.5

69

NHnuBuayaibHOE pa3BUTHE
OpraHU3MOB — OHTOT'CHE3

bu6mmoreka [IOK
https://m.edsoo0.ru/863e8612

70

3akiiajika OpraHoB U TKaHEW U3
3apO/IBIIIEBBIX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsBIICHNE IPU3HAKOB CXOJICTBA
3apOoIbIIel TO3BOHOYHBIX
YKUBOTHBIX)»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8878

72

Pa3mHOXeHHe U pa3BUTHE
pactenuii. JlaboparopHas paboTa
«CTpoeHue opraHoB pa3MHOKEHUS
BBICILIUX PACTECHUI»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4




73

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHUA
TCHCTUKH KaK HAayKHU

bubmuoreka [JOK
https://m.eds00.ru/863e8c60

74

OCHOBHBIE ITIOHSITUS X CUMBOJIBI
reHetuku. Jlaboparopuas pabora
«Apo3oduna kak 00BEKT
TCHCTUYCCKUX HCCJIGIIOBaHHﬁ))

0.5

75

3aKOHOMEPHOCTH HACIEAOBAHUS
Mpu3HaKoB. MoHOTHOpUIHOE
ckpeniuBanue. [Ipakrnueckas
pabora "U3ydyeHue pe3yabTaToB
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo30¢us"

0.5

76

I[IuTomornyueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIINBAHUS

bu6moreka [IOK
https://m.edso0.ru/863e8c60

77

AHaIM3UpPYIOIEe CKPEIIMBaHUE.
Henonnoe nomMmunnpoBanue

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

78

JlurnOpuHOE CKpeIIBaHUE.
[IpakTuueckas padota «3yueHue
pe3yIbTaTOB AUTHOPUIAHOTO
CKPEILUBAHUS Y IPO30(DUITBI»

0.5

79

LuTonornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CI_ICHJ'IeHHOC HaCJICJOBaHUC
IIPpU3HAKOB

81

XpOMO COMHas TCOpHUA
HaCJICACTBCHHOCTHU

82

I'eneTuka nmomna

bub6nuoreka [JOK
https://m.edsoo.ru/863e8efe




83

I'enoTun Kak LEI0CTHAS CUCTEMa

bubmuoreka [JOK
https://m.edso00.ru/863e8d78

84

I'eHeT4eCKnit KOHTPOJIb PAa3BUTHUSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85

HN3MeH4YnBOCTD MpU3HAKOB. Bribl
U3MEHYUBOCTH

bub6mmorexa [{OK
https://m.edso0.ru/863e9214

86

MoaudukanroHHas
N3MEHYUBOCTH

bubmmoreka [IOK
https://m.edso0.ru/863e9214

87

BapuauuoHHblil psia u
BapUaIMOHHAS KPUBAsI.
JlaGopaTtopHnast pabota
«MccnenoBanne 3aKOHOMEPHOCTEH
MO (DUKATTUOHHOU
n3MeHunBocTH. [locTpoeHue
BAapHUAIIMOHHOTO psAJa U
BapHallMOHHOW KPUBOM»

0.5

88

I'emoTnnuyeckass U3MEHUNBOCTb.
KomMmOuHaTuBHast H3MEHYUBOCTD

89

MyranuoHHasi ”3MEHYUBOCTb.
[IpakTuueckas pabota «MyTtaruu
y 1po30(duiIbl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMepHOCTH MYTallUOHHOI'O
Iponecca. OInHUreHeTUKa U
OIIMIT'CHOMHKA

91

I'enernka yenoseka.
IIpakTuyeckas padora

0.5




«CocraBiieHue 1 aHaianu3
POIOCIOBHOM»

92

Mertoapl MEAUIIMHCKOI T'eHETUKUA

93

3HadeHne MEIUIIMHCKON T€HETUKN
B MIPEIOTBPAILICHUH H JICYCHUN
TeHETUUECKHUX 3200 I€BaHNIT
yeaoBeKa

94

OCHOBHBIE ITIOHSITUI CCJICKIINU.
JlabopaTtopHnast pabota «3yuenue
COPTOB KYJIbTYpPHBIX PACTEHUH U
IIopoa JOMAIIHUX JKUBOTHBIX»

0.5

95

MeTomp! ceneKIMOHHON PabOTHI.
JlabopaTtopHnas pabota «3y4ueHue
METOJIOB CEJICKIIUU PACTCHUI»

0.5

96

JlocTrKEeHUs CeNEeKIMU PACTEHHI
1 )KUBOTHBIX. [IpakTrueckas
pabota «[IpuBHBKa pacTeHUI

97

Coxpanenue, u3y4yeHue u
HCI0JIb30BAHNE T€HETUYECKUX

pecypcoB

98

buorexHonorus kak Hayka u
OTpacilb MPOU3BOJCTBA.
[IpakTuueckas pabora «3ydyenue
00BEKTOB OMOTEXHOJIOTHH

0.5

bubnuoreka [JOK
https://m.edsoo0.ru/863e9336

99

OcHoBHBIC HaIlTpaBJICHUA
CUHTETHYCCKOM OMOJIOTHH

100

XpOMOCOMHaSI U I'CHHas
HUHXXCHCPHUA




101 Megunuackue OMOTEXHOIOTHI 1
Pesepsubiit ypok. IloBTOpeHue,
102 000011IeHNEe, CUCTEMATH3ALINS 1

3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102

13.5




11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Kontpoabubie | IlpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
| DBoJIOIMOHHAs Teopus Y. | bubnuoreka [JOK
HapBuHa https://m.edsoo.ru/863ea20e
) JIBHKyIIME CHITBI DBOJIFOLIUN |
BuA0B 10 Y. [lapBuny
Bbops0a 3a cymecTBoBanue
3 eCTpeCTBeHHIiII‘/I'II u HCKyCCTBe,HHBIfI 1 Bubnuorexa LIOK
https://m.eds00.ru/863e9570
0oTOOD
4 POopMHpPOBAHNE CHHTETUYECKON | bubnuoreka [IOK
TEOPHUH IBOJIIOIINH https://m.edsoo.ru/863e9cle
OTanel 3BOJIIOIIMOHHOTO
5 rporiecca: MUKPOIBOJIIOIUS U 1
MaKpO3BOJIIOHUS
6 [omynsius — s>nemMeHTapHas |
€IMHHULIA YBOJIIOLIUU
3aKOH reHEeTUYECKOT0 PaBHOBECUS
K. Xapau, B. BaitnOepra.
7 ﬁa6opaIT)(I){p1’{a;1 pabora ’ 1 0.5 bubmuorexa HOK
https://m.edso0.ru/863e¢99¢c6
«BblsiBIeHNE U3MEHYUBOCTH Y
oco0eil 0JHOTO BUa»
2 DOnemeHTapHbIe PaKTOPHI | bubnunoreka [JOK
3BOJIIOLUHU https://m.edsoo.ru/863e9da4
9 D¢ ekt ocnoparens. dpdexr |

6YTLIJ'IOLIHOFO rOpJIbIIIKa




10

Murpauuu. U3omaumuun
MOTMYJISAUIL: reorpadudeckas,
Ounonornyeckas

11

EcrectBennslit 0oTO0p —
HaIPaBJISIOIIHNA (HaKToOP
HBOJTIOLIUT

bu6mmoreka [{OK
https://m.eds00.ru/863e9ed0

12

[TonoBoii oT6OP

bubmmoreka [{OK
https://m.edso00.ru/863e9fde

13

[Iprcnoco6aeHHOCTh OPraHU3MOB
KaK pe3yIbTaT MUKPOAIBOJFOIIHH.
JlabopaTtopHnast pabota «3y4yeHue
apoMop(h030B U UANOATATITAIAN Y
paCTeHHﬁ U JKUBOTHBIX»

0.5

14

[Tpumepsr npucnocoOaeHU# y
Opranu3MoB: Mopoornieckue,
(bu3MoIOTYECKHeE,
OMOXMMUYECKHUE, TIOBEICHYCCKHUE.
JlaGopaTtopHnas pabota
«[IpucriocoOieHust OpraHU3MOB U
UX OTHOCHUTEJbHAS
1eJIeCO00Pa3HOCTHY

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9cle

15

Bun, ero xpurepuu u CTpyKTYypA.
JlaGopaTtopHas pabota
«CpaBHEHHE BHJIOB 110
MOP(}OJIOTHIECKOMY KPUTEPHUIO)

0.5

16

Crpykrypa Buaa

17

Bunoob6pa3oBaHue Kak pe3yabTar
MHUKPO3BOJIIOLIUU




CBs13b MUKPO3BOJIIOLUU U

18 SIUJIEMHUOJIOTHH
Makpo3Botonus.
19 [TarreoHTOIOTMYECKHIE METOIBI
M3Y4YEHUS SBOJIOLUN
20 Bbuoreorpaduyeckne meToap!
W3Y4YEHUS IBOJIOLIUN
DOMOPHOIIOTHYECKHIE U
21 cpaan/ITeano-Mop(bonornqecmle Brbmiorexa LIOK
https://m.edsoo.ru/863ea5a6
METO/TbI U3yUEHUS IBOJIOINH
MonekynsipHO-r€eHETUYECKHUE,
2 OMOXUMHUUYECKHE 1 bubmuorexa [JOK
MaTeMaTUYECKHUE METOIbI https://m.edsoo.ru/863eabbe
W3Y4YEHUS IBOJIOIUN
3 OO6mre 3aKOHOMEPHOCTH
IBOJIIOLIUN
AnanTtuBHas paguanus.
24 HzpaBHOMepIi)OfTb ]TleMrIOB bubmmorexa IOK
https://m.edsoo.ru/863ea8bc
IBOJIIOLIUN
Hayunsbie runoressl bubmuoreka [JOK
25
MPOUCXOXKACHUA )KU3HU Ha 3eMie https://m.edsoo.ru/863ea48e
26 JloHayuHbIEe IIpEACTaBICHUS O bubnuoreka [JOK
3apOKJICHUH KU3HU https://m.edsoo.ru/863eac2c
OCHOBHBIE ATaIbI bubnuoreka [JOK
27 .
HEOPraHUYECKOM IBOIIOLINHU https://m.edsoo.ru/863ead44
28 I'mnoressl 3apoKACHUS KUZHU
29 Ucropus 3emnn u MeTombl €€ 0.5

uzyuenus. JlabopatopHas pabora




«M3ydeHue u onucaHue
HCKOIIA€MBIX OCTATKOB JPEBHUX
OpraHUu3MOB»

30

HauanbHele 3Tarns! opraHn4ecKkon
9BOJIIOLIUHU

31

DBOJIIOLUS YYKapHOT

32

OCHOBHBIE DTaIbI 3BOJIIOIINH
PacTUTENLHOTO MUPA.
[IpakTnueckas padota «M3ydyenue
0COOEHHOCTEH CTpOeHUS
pacTeHni pa3HBIX OTACIOB

0.5

33

OCHOBHBIE ATaIIbI 9BOJIFOIIMH
KUBOTHOT'O MHpa

34

DBOJIONS )KUBOTHBIX.
[IpakTuueckas padota «M3ydenue
0COOEHHOCTEH CTPOCHMUSI
MO3BOHOYHBIX JKHBOTHBIX)

0.5

35

Pa3Butne xxu3Hu Ha 3eMiie 110
Ipam U IepHroiaM

36

MaccoBrie BbIMHUPpAHUA —
9KOJIOTHYCCKHNEC KPHU3HChI
IponuIoro

37

CoBpeMeHHbIN FKOJIOTHYECKU I
KpHU3HC, €ro 0COOCHHOCTH

38

CoBpemMeHHas cuctema
OpPraHUYECKOTO MPOILIOTO

39

OCHOBHBIE CUCTEMATUYECKUE
IpyIIbl OPraHU3MOB




AHTpOI10JIOTHSI — HayKa O

40
YeJI0BEKE
A1 Pa3BuTne npeacraBnenuii o bubnuorexa [JOK
MIPOUCXOXKICHUU YEJIOBEKa https://m.edsoo.ru/863eaea2
MecTto uenoBeka B CUCTEME
OpPraHUYECKOTO MHpA.
4 JlabopaTtopHnas pabota «3yueHue 0.5
0COOEHHOCTEH CTPOEHHUS CKEeTa '
YeJI0BEKa, CBS3AHHBIX C
TIPSMOXOKICHUEM»
43 JIBHKyIIMe CHITBI aHTPOIIOTEHE3a
CooTHolIeHne OMOJIOTHYECKUX U BuGmorexa LIOK
44 COLIMANIBHBIX (PaKTOPOB B
https://m.edsoo.ru/863eafec
aHTpOIOreHe3e
bu6moreka [IOK
45 OCHOBHBIE CTaJIMH AHTPOIIOTEHE3A
https://m.edsoo.ru/863eb10e
46 [TaneoreneTrka 1 najaeoreHOMUKa
47 DBOJIIOLHUS COBPEMEHHOTO
YyeloBeKa
YenoBeueckue pachl.
43 [IpakTuueckas pabora «3ydyenue 0.5
9KOJIOTMUECKUX aJlanTaIluii
YeII0BEKa»
49 MeXIMCIUTUTMHAPHBIE METO,IbI
aAHTPOTIOJIOTUHI
50 3aporKIEHUE U Pa3BUTHE DKOJOTUU




51

Mertoap! 3xkosoruu. JlabopatopHas
pabora «3y4eHne MeTo10B
IKOJIOTMYECKUX UCCIICIOBAHMID)

0.5

52

3HayYeHNE DKOJIOTUYECKUX 3HAHUHT
TSI YEJIOBEKA

53

Okonorndyeckue GaKTopsl

54

Abunotnueckue pakropsl. CBeT
KaK PKOJOTUYECKUM PaKTop.
JlabopaTtopHnas pabota
«BpIsiBIEHNE TipUCTIOCOOIEHUN
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

AOGuoTtndeckue (HakTopsl.
TemnepaTypa Kak 3KOJOTHYECKUI
(daktop. JlabopaTopHas pabora
«BrIsiBIEHUE TTPUCTIOCOOTICHU
OpPraHU3MOB K BIHMSIHUIO
TEMIEPaTypbI»

0.5

56

AbGuoTtndeckue (HakTopsl.
BrnaxxHOCTB Kak 9KOJIOTHYECKHI
(daktop. JlabopaTtopHas padora
«AHaToMH4eCKHe 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT
0oOHUTaHU

0.5

57

Cpenpl 0OuTaHUS OPraHU3MOB

58

buonoruueckue PUTMBI

59

Xuznennsle GopMbl OpraHU3MOB

60

buoTtnueckue pakropsl

bubmuoreka [JOK
https://m.edsoo0.ru/863eb348




61

3HauyeHre OMOTHUECKHUX
B3aMMOJICUCTBUH T
CYIIIECTBOBAHUS OPraHU3MOB B
cpene oOuTaHus

62

DKOJIOTUYECKHE XapaKTEPUCTUKU
MOTYJISIUN

63

OCHOBHBIE TTOKA3aTETH
HOHYJ'ISIIII/II/II YHUCJICHHOCTD,
TJIOTHOCTb, BO3PACTHAS U MOJIOBAs

CTpYKTYpa

64

OCHOBHBIE TTOKA3aTeNN
MOIYJISIIIAN: POXKIAEMOCTB,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKOJIOThYECKasi CTPYKTypa
i naein

66

JluHamuKa HOMyJsUU U e€
perynanus

67

KpI/IBBIe pocTa YHCICHHOCTHU
TTOITYJIAIUM. KpI/IBI)IC BBDKHMBAaHHA

68

DKoJoruveckasi HUIa BUA.
JlaGopaTtopHas pabota
«[IpucniocobneHus cemsiH
pacTeHuil K pacCceICHUIO

0.5

69

Bun xak cucrema nonyssnun

70

3aKOHOMepHOCTI/I IHNOBCACHUSA U
MI/IFpaHI/Iﬁ KHNBOTHBIX




71 Coo011ecTBO OpraHu3MOB — bubnmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
7 DKOoCHUCTEMA KaK OTKPbITas bubnuorexa [JOK
cucrema https://m.edsoo.ru/863eb46a
KpyroBopoT BemecTs 1 NOTOK bubnuorexa [JOK
73
SHEPruM B IKOCHCTEME https://m.edsoo.ru/863ebSfa
74 OcHOBHBIE TIOKA3aTeNIn
9KOCHUCTEMBI
75 DKOJIOTUYECKHE MUPaAMUIbI
76 W3menenus cooOIiecTs —
CYKIIECCUU
[IpupoHbIE S5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEIl M1 OKEaHOB
[IpupoHbIE SKOCUCTEMBI.
78 DKOCUCTEMBI TYH/Ip, JIECOB,
CTEIEeM, MyCThIHb
79 AHTPOTIOT€HHBIE IKOCUCTEMBI
Ypboskocucremsl. [TpakTuueckas
80 pabota «/3ydeHue u onrcaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS
81 OCHOBHBIX B3aMOJCUCTBUN
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS
82 3arpsi3HEHUI Pa3HbIX TUIIOB Ha

cyOOpraHM3MEeHHOM,




OpPraHU3MEHHOM, IONYJIALUOHHOM
U 3KOCHCTEMHOM YPOBHSIX

23 Bbuocdepa — obmennanerapHas bubmmoreka [IOK
obomnouka 3emin https://m.edsoo.ru/863ebbSe
84 VYuenue B. U. Bepnaackoro o bubnuorexa [JOK
ouochepe https://m.edsoo.ru/863ebd 16
25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl
26 KpyroBopoTs! BemecTs u
OMOTEOXUMHYECKUE ITUKITBI
g7 30HaIBHOCTH OHOChEpHI.
OcHOBHBIE OMOMBI CYILITU
88 YcToitunBocTh OMochepsl
29 DKOJIOTHYECKHE KPUZHUCHI U UX
MIPUYKHBI
90 Bo3snelicTBue yenoBeka Ha
ounochepy
91 AHTpOHOFeHHUOC BOSI[GI\/'ICTBE/IC Ha
PaCTUTENBHBIN U KUBOTHBIN MUP
92 OxpaHa npupoipt
OcHOBHBIE TPUHLIUIIBI
93 YCTOMYHMBOTO pa3BUTHUS
YeJI0BEYECTBA U MTPUPO/IBI
PanmonanbpHOE
94 IIPUPOJIOTIOIIE30BAHHUE U

COXpaHCHHE OMOJIOTUYECKOTO
paszHooOpasus 3eMiu




95

O060061eHne 1o TemMe
«MHUKpO3BOIIIOLUSA U €€
Pe3yabTATHDY

96

O06006meHne o Teme
«Maxkpo3BoJronus u €€
pe3yIbTaThD»

97

O0001eHue 1Mo TeMe
«IIpoucxoxaeHue u pa3BUTHE
SKU3HU Ha 3eMiie)

98

O06001menue mo Teme
«ITpoucxoxieHre YeI0BeKa —
AQHTPOTIOTCHE3)»

99

O0600mieHne 1Mo TeMe «DKOIOTUA —

HayKa O B3aMMOOTHOUICHUAX
OpraHusmMoB»

100

O06001IeHue 1Mo TeMe

«Opranusmsl U cpea oOOUTaHUD

101

0O0001enue 110 TeMe «IDKOJIOTUI

BHJOB U HOHy.]'I?II.[PIfI»

102

O606menue mo teme «brocdepa —

riao6anabHast DKOCHCTEMAY

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5







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

- B.b. 3axapos, C.I'. MamontoB, H.U. Conun, E.T. 3axapoBa. buonorus: O0miast 6uosorus.
Yrinyonennsiit ypoens. 10 kimace. M.: Ipoda , 2018, 2019
- B.b. 3axapos, C.I'. MamontoB, H.U. Conun, E.T. 3axapoBa. buonorus: O0miast 6uosorus.
Yrinybonennsiit yposens. 11 kmacc. M.: Jlpoda , 2018, 2019

1. METOANYECKHUE MATEPHUAJIBI IVIAA YUUTEJIA

2. Koznosa T.A. O6mas Ouonorus. Metonuueckne peKOMEH AU 10 UCTIOIb30BaHUIO
yueOHuka B.b. 3axaposa, C.I'. MamonToBa, H.1. Connna «O6mas ouomnorus. 10-11
KJIaCChI MPHU U3YYEHUU OMOJIOTHH Ha 0a30BOM U MpodmiibHOM ypoBHE — M: Jpod, 2006.

3. Jlepnep I'.U. buonorus. HoBbli OMHBINA CIpaBOYHMK /715 TOArOTOBKU K EI'D. — M.:
ACT, 2021.

4. bwuomorus 11 xmacc: moypouHnslie Tuiadsl o yueOuunky B.b. 3axaposa, C.I'. MamoHTOBa,
H.N. Connna/asrt.-coct. T.W. Yaiika — Bonrorpan: Yautens, 2007.

5. bwuonorus B Tabmunax u cxemax. Coct. Onumenko A.B. — Cankr-Ilerepoypr, OOO
«Bukropus-mirocy, 2004

6. Hsanosa T.B. CoopHuk 3aganuii mo oo6meit 6uostorun: [locobue mist ygammxcst
00meoOpazoBaTeNbHBIX yupexkaeHuii. — M.: [IpocBemenue, 2002

7. Hemvmwn M., Cabnuna O.B., Beiconikas JI.B. u ap. buonorus. IIpaktukym. 10-11.
kiaccel. M.: IIpocsemenne, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

fipi.ru

http://school-collection.edu.ru/) «Enunas komnexus L{udposeix O6pa3zoBarenbHbIX Pecypcosy
http://www.fcior.edu.ru/

www.bio.lseptember.ru — razera «buosorus»

www.bio.nature.ru — Hay4Hble HOBOCTH OUOJIOTHH

www.edios.ru — Di10¢ — LEeHTp AUCTAHLMOHHOTO 00pa30BaHuUs

www.km.ru/education - yyeOHbIe MaTepualibl U clioBapu Ha caiite «Kupumt u Medoauin»
http://video.edu-lib.net — yuebHbIe HUITBMBI
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. - [Ton6opka uHTepHET-MaTepUaIOB JUIs
yuuTene GMOJI0rHU MO Pa3HbIM OHOJOIMUYECKUM JUCLHUIIIIMHAM.

http://charles-darvin.narod.ru/ - DnexTpoHHble Bepcun npousseneHuii Y. JlapsuHa.
http://www.l-micro.ru/index.php?kabinet=3. - ndopmanus o HKOILHOM 000PYI0BAHHUH.
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