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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o yuebnomy nipeamety "buonorus" (manee - 6uogorus) Ha ypoBHE CPETHETO
obmiero oOpazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamMera «bruosorus» U OCHOBHBIX TOJIOKEHUH (enepanbHOil pabodeit mporpaMMel
BOCIIMTAHUS.

VYuebOnsiii npeamer  «buosorus» yrnyonéaaoro ypoHsi u3ydeHus (10—11 xmaccen)
SIBJISIETCS. OJTHAUM M3 KOMIIOHEHTOB MpEeAMETHON o0nactu «EcTecTBeHHO-HAyYHBIC MPEIMETHD».
Cormacao monoxenusim PI'OC COO mnpodunpHbIe y4deOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONnEHHOM YpOBHE, SIBISIIOTCS criocoOoM nuddepeHuanun o0ydeHus: Ha YpOBHE CPETHEro
obmero o0pa3oBaHus M MPHU3BAHBI O0O0CCIICYUTH MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIHM,
CpeAHUM OOIIMM, CpeIHMM IPO(ECCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B To jxe Bpems
KOKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa3oBaTeNbHbBIX, BOCIIUTATEIBHBIX M PA3BUBAIOIIMX 33]a4, CBS3AHHBIX C MpoQopHUeHTAIHEH
o0y4aromuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW 00JIacTH HayyHOrO 3HAHUA,
CBSI3aHHOTO C OWOJIOTHEH, MEOWIIMHOW, JKOJOTUEH, MCUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yue6HOMY nipeamety "buonorus" maét mpeacTaBieHre O LETU W 3aj1adax
u3yueHus yueOHoro npeamera «buonorus» Ha yriryOJaEHHOM ypOBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHME, €ro CTPYKTYpPHpPOBaHHE IO pa3jesiaM M TeMaw,
pacripenienienue 1o KiaccaM, peKOMEHIyeT MOC/Ie0BAaTEIbHOCTh U3YUeHHs y4eOHOro MaTepHrania
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4yeOHOro mpoliecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo 6MosIoruu peaqu3oBaH HMPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTMHM Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHWS,
Omaromaps 4YeMy TMpPOCMATPUBACTCS  HAMPABICHHOCTh HA  TOCIENYIOIIEe  pa3BHUTHE
OMOJIOTUYECKUX 3HAHHWM, OPUEHTHPOBAaHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIUICHUS, MPEJCTABICHUNA O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCITUTAHUE OCEPEKHOTO OTHOIICHUS K OKpYXKalomed NpupoAaHoi cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH y4eOHOro mpenmera «buomorus» B peamusanuu
tpeboBanuit ®I'OC COO k MmIaHUPYEeMBbIM JTUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM
pe3yabTataM oOy4yeHHss U B (OPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOM
JESATETLHOCTH OOYYaIOIMUXCs TI0 OCBOCHHUIO COJEpKaHUs OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHETo 001Iero oopazoBaHusl.

VYuebusbiii npeamer «buonorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHHUs 3aBEpILIACT
Ouonornyeckoe oObpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE M YIITyOJICHHE 3HAHHUM
00ydJaronxcsi O J>KUBOW TPHUPOAE, OCHOBAX MOJICKYISIPHOM W KJIETOYHOM OmoJIorHH,
SMOPHOJIOTHN U OWOJIOTUHM Pa3BUTHS, TEHETUKU, CEJEKIMH, OMOTEXHOJOTHH, BOJIOIHUOHHOTO
YUYCHHUS U HKOJIOTHH.

N3yuenne yueObHOro npenmMera «buosnorus» Ha yriayOJ€eHHOM YpOBHE OPHEHTHUPOBAHO Ha
HOJATOTOBKY OOYYaroIUXcsl K TOCIEAYIOUIeMY MHOJYYeHHI0 OMOJOTMYecKoro oOpa3oBaHUs B
By3aX U OpPraHU3aLUAX CPEIHEro NpodeccuoHaabHOro oopasoBanus. OCHOBY €ro CoJAepX aHMs
COCTaBJIIET CUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJMYYCHHBIX IMPH H3YYCHHH OOYYaIOUMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKMX pa3[esioB OHOJIOIMM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpasoBanus, B 10—11 ximaccax 3TH 3HaHMA MOJy4YaroT pa3BUTHE. Tak, pacIIMPEHBI U YTIyOJIeHbI
Ouosornyeckre 3HaHHWA O PACTEHUSX, JKUBOTHBIX, I'puOax, OaKkTepHsx, OpraHu3Me 4YelOBeKa,



O0IMMX 3aKOHOMEPHOCTSX JKU3HHM, JOIMOJHHUTEIHHO BKJIIOUYEHBI OHOJOTMYECKHE CBEACHUS
NPUKIAJHOTO U TIOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HMCHOJb30BaTh KAK OPHUEHTHPHI IS
nocienyomero Beidopa mnpodeccun. BosmokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHHUSAMH, ITOJYIEHHBIMH OOYUJAIOIIUMHUCS PU U3y4eHUH (HU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CrpykTypa mnporpaMmbl 1o ydyeOHOMY mnpeamMeTy "buosnorus" oTpakaer CHCTEMHO-
YPOBHEBBIM M SBOIIONUOHHBIN MOAXOABI K U3ydeHHIo Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTE€pPHbIE JJIs )KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpPraHU3alNH,
SBOJIIOIIMM OPraHMYECKOTO Mupa Ha 3emile, COXpaHEHHUs OHOJOTHYEecKOro pa3HooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydaroTCs OCHOBBI MOJIEKYJSAPHOH M KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLNUU, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomUXCs MO OOTaHUKE, 300JOTHH, aHATOMHH,
dbusnonorun venoBeka. B 11 kimacce M3y4aroTcsi 3BOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
yueHue o 6uocdepe.

VYuebubiii npeamer «buonorus» mnpuszBaH 00ECHEYUTh OCBOCHUE OOYYArOIIUMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, HJAEH, NPUHIMIIOB U IpaBWJ, JIEKALIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO0Opa3uu H
O0COOEHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJALNH, OMOLIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCSA
HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIECIOBAHUSAX B OMOJOTHM, MPUKIAJHBIX acleKTax
Ouosornyeckux 3HaHuil. [{ns pa3BuUTUSA M MoAJepkKaHUA MHTepeca O0ydyaromMXcs K OMOJIOrHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOT0 MaTepraia B COEpKaHUH IPOTrpaMMBbI IO
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS M Pa3BUTHs TOM MM MHOU
o0acTi OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pelICHHE Ba)KHEHIINX
OMOJIOTMYECKHUX U HKOJIOTHYECKUX MTPOOIIEM.

Llens n3ydenus yueOHoro mpenMera «buomorus» Ha yriyOn€HHOM ypOBHE — OBJIaJICHHUE
00y4JaromMMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpPTraHW3alliU JKUBBIX CHCTEM
pa3Horo paHra u npuoOpeTeHre yMEeHUI MCIOIb30BaTh 3TH 3HAHUS B (HOPMUPOBAHUM MHTEpEca
K ompenenéHHoi o0macTu MpodeCCHOHAIIBHON JESTEIbHOCTH, CBS3aHHOW ¢ OWOJOTHed, W K
BBIOOPY yueOHOT0 3aBeIeHHs I TPOAOIDKEHUS OHMOIOTUYECKOro 00pa3oBaHMUA.

JlocTikeHue 1enu u3ydeHust yueOHoro npenmeta «buonmorus» Ha yriayOnéHHOM ypoBHE
o0ecreunBaeTcsl pelIeHuEeM CIeIyIOInX 3a/1a4:

OCBOCHHE  OOYyYaIOIMMHCS CHCTEMBbl  OHOJOTMUECKMX 3HAHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHICTIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBHIIAX,
COCTaBJISIONIMX COBPEMCHHYIO  ©CTCCTBCHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uM U OCOOEHHOCTSX OMOJIOTUYECKUX CHCTEeM (KJIETKA, OPTaHU3M, MOIYISIHS, BUJ,
ouoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICHOBAHHIX B
OHOJIOTHH,

O3HaKOMJICHHE  OOydalommxcsi C  METOJAaMH  [O3HAHHWS  JKUBOW  NPHUPOJIBL:
UCCIIEIOBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KJIETOUYHOW OMOJIOTHH,
SMOPHOJIOTHH ¥ OMOJIOTHH PAa3BUTHUs, TEHETUKH M CEJICKIIMU, OMOTEXHOJIOTUU M CUHTETHYECKOM
6I/IOJ'IOFI/II/I, IIaJICOHTOJIOTHH, BKOHOFI/II/I); METOJaMHN CaMOCTOATCIIBHOT'O IMPOBCACHUA
OMOJIOTMYECKUX HCCIIEIOBaHU B JjabopaTopun W B Tpuponae (HaOIOJeHUe, H3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);



OBJIaJIcHNE OOYJaIOUIMMHUCS YMEHHUSMH: CaMOCTOSATENBHO HAXOJUTh, AHAIW3UPOBATh U
UCTIONIF30BaTh OMOJIOTHYECKYIO HH(OpMALNIO; MOTB30BATHCA OMOIOTHYECKON TEPMHHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaThb CBS3b MEXIY pa3BUTHEM OHOJIOTMH M  COLMAIBHO-
HSKOHOMHUYECKUMH M JKOJIOTHYECKHUMHU IPOOJIeMaMH YEIOBEYECTBA; OLIEHHBATH ITOCIEICTBUS
CBOEH [EATENPHOCTU 10 OTHOIIGHUIO K OKpYXarolleil NpupogHOW cpene, COOCTBEHHOMY
30POBBI0 M 3J0POBBIO OKPYXKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COONIONATH  MEpEI
npopMIaKTUKN WH(PEKITMOHHBIX 3a00J€BaHUH, paBWa MOBEICHHUS B MPHUPOJE U OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM JKM3HEAEATEIBHOCTH B UPE3BBIYAWHBIX CHTYAIMSX MPHPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaThb COBPEMEHHBbIC HAy4YHBIE OTKPBITHUS B O0JIACTH
OHOJIOTHH,

pa3BUTHE Y OOYYAOIINXCS WHTEIUICKTYAJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Mporiecce
3HAKOMCTBa C BBIJANOIIUMUCH OTKpBITI/IHMI/I n COBpeMeHHBIMI/I HCCICOOBAHUsIMU B 6I/IOJ'IOFI/II/I,
pelraeMbpIMH €10 TIPOo0JIeMaMHu, METOJOJIOTHEeH OHOJOTHYECKOr0 HMCCICAOBAHUS, MPOBEIACHHUS
3KCHepI/IMeHTaJIBHBIX HCCHGHOBaHHﬁ, peH_IeHI/IH 6HOJ’IOI‘I/I‘ICCKI/IX 3aaa4, MOI[CJII/IpOBaHI/ISI
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Y OOYYaIOUIMXCSl LIEHHOCTHOI'O OTHOLIEHMs K JKUBOW MPUPOJE B LIEIOM M K
OTHENbHBIM €€ OO0BbEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T'€HETHYECKOU
IPaMOTHOCTH, OOLIEH KynbTypbl NMOBEAEHUS B IPUPOAE; MHTETPALUU €CTECTBEHHO-HAYUYHBIX
3HAHUM;

nproOpeTeHne 00YJAOIIMMHICS KOMIIETEHTHOCTH B PAIMOHATLHOM MPHUPOAONOIBE30BAHUN
(coOmroenue mpaBWJI TOBEACHHS B MPHPOJE, OXPaHbl BHJIOB, SKOCHCTEM, OHOCOEpHI),
COXpaHEHUHU COOCTBEHHOTO 3J0POBBS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOJCHHUS Mep
npodunakTuku  3a0oneBaHUM, oOecriedeHWe  OE30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAITHBIX CUTYaLUAX MPUPOAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKHX 3HAHUW ¥ YMEHUH B ITOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUISI OCO3HAHHOTO BHIOOpa OOYYAIOUMMHCA HWHAWBUIYAIBHOM
00pa3oBaTeNbHOW TPAEKTOPUH, CIOCOOCTBYIOMIEH TMOCeAyomeMy MnpodecCHOHATLHOMY
CaMOOIIPECACIICHUIO, B COOTBCTCTBUU C HWHAUBHUAYAJIBHBIMHU HWHTCPCCAMU U HOTpCGHOCTHMI/I
peruoHa.

OO0rmmee YMCIO 4YacoB, OTBEACHHBIX HA HM3yYC€HHUE OHMOJOTMH Ha YIIIyOJICHHOM YpPOBHE
cpenHero obmero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeIO).

OT6op opraHu3alMOHHBIX  (OPM, METOJOB H  CPEACTB O0Oy4YeHUs  OHOJIOTHH
OCYIIECTBIISICTCSI C YUETOM CIEIU(PHUKU €ro COJIEpKAHHUS M HAIPABICHHOCTH Ha IMPOJOKEHHE
Ouonornyeckoro o0pa3oBaHUs B OpPraHM3ALUAX CPEIHEr0 MPOPECCHOHATBLHOTO M BBICHIETO
o0OpazoBaHwUsI.

OO0s3aTeNbHBIM YCIIOBHEM TIPH OOYYEHHH OHWOJIOTHM HA YIIIYOJIEHHOM YPOBHE SIBIISICTCS
IpOBEEHUE JIAOOPAaTOPHBIX M MpakTHUecKuX pabor. Takxke ydacTHe OOydaroUIMXcs B
BBITOJIHEHUH  TMPOEKTHBIX M y4eOHO-HCCIIEJIOBATENILCKAX  paboOT, TeMaThka KOTOPBIX
OTIpEeNIeNIICTCSl YUYHUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepUAIbHO-TEXHUYECKHUX PECYpCoB U
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHast OMONOTHSI — KOMIUIEKCHas Hayka. Kparkas wctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH MpobOiembl. DyHIaMEHTadbHbIE, MPUKIAIHBIE U
MOMCKOBBIE HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHue OuoOMOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHne OHOJOTMM B MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
MPUPOJBI.

JdemoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I'.
Mennens, B. M. Bepuanckuii, WU. II. IlaBno, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMU HayKammy», «Cuctema OMOJIOTHYECKHX
HaYK».

Tema 2. JKuBble cucTeMbl U UX U3yUeHUE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U ILEJOCTHOCTb, CIIOXKHOCTb U  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, CaMOOpraHW3alus, CaMOBOCIPOM3BEIEHUE, Pa3qpPaKUMOCTh,
U3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreOICHOTHYCCKHIA),
o6uocdepusbiii. IIporeccsl, MPOUCXOIAIUE B KUBBIX cucTeMax. OCHOBHbBIC NMPHU3HAKU >KUBOTO.
Kuzsup kak popma cymectBoBaHus MaTepuu. Hayku, nzydaromye »KUBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3ydenne xuBbIx cucteM. Metoasl Ouonormueckoit Hayku. HaOmroneHue, m3MepeHue,
DKCIEPUMEHT, CHUCTEMarTh3auus, MeraaHanu3. [loHATHE O 3aBUCHMMOW M HE3aBUCHUMOU
nepemeHHoil. IDmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTH. Pa3zOpoc B 6Gnonornvyeckux naHHbix. OLeHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXKeHHSI pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmunper u cxembl: «OCHOBHBIE MpPU3HAKU KU3HUY», «bHOIOTMYECKHEe CHCTEMBI»,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3alMU KUBOU TPUPOIbD», «CTpOCHHE KUBOTHOMU
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEeMBl OpraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUs KUBOH PUPOIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3IUYHBIX METOJIOB MPU U3YUEHUHU >KUBBIX
CUCTEM.

Tema 3. buojiorusi KjieTku



Knerka — cTpykTypHO-GYHKIIMOHAIbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMUsA, XpomaTtorpadmus,
a7eKkTpodope3, METOJ MEUCHBIX aTroMoB, auddepeHnranpHoe MeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (ukcupos8anHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «crtopus
Pa3BUTHSI METOI0B MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOI MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHnme MeToq0B KJIETOYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOAJIeMEHThl. Boaa u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYISALUH.
MuHepalibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYECcKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckue noiumepsl. benku. AMUHOKUCTOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, HMenTHIHAs
CBs3b. BropuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonornueckue ¢pynkunu 6enxoB. [lpuonusi.

VYrneBonpl. MoHOCaxapubl, AUCaXapuibl, OJUrocaxapuiabl W Tonucaxapuabl. OOmui
IUIaH CTpOeHuss U (U3MKO-XMMHMUYECKHE CBOICTBa YrieBojoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-THApOdOOHBIe  cBoiicTBa.  Kmaccudukaums — nummuos.
Tpurnuuepuasi, pocoaunuabl, BOCKH, crepounbl. buomornueckue Gpynkiuu munuaos. Oo0mue
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTuusl.
[Tpuntun xkomrementapHoctu. IlpaBunmo Yapradda. Crpykrypa JJHK — aBoitHas cnmpaiib.
Mecrtonaxoxaenue u ononorndeckue Gynkuu JJTHK. Bunsr PHK. ®ynknun PHK B keTke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojaekyine AT®. buonornueckue
¢ynkunn AT®. BoccTaHOBIEGHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBannie  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CtpykrypHast OMONIOTHs: OMOXUMHUYECKHEe W OMO(pU3MUECKHUE HCCIEIOBAaHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyn. Mooderuposanue cmpykmypol u QyuKyuu
buomonekyn u ux komniexcos. Komnvromepmnwiti Ousaiin U opeaHu4yeckuii cunmes OUOMONEKYL U
UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesnieHne XHMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnpenenieHue XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.



Tabmuuer u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe opraHu3moBy, «CTpOeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YriaeBofoB», «CTpoeHHEe MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MOJeKyabl ATD.

OO6opynoBaHue: XUMUYECKas MTOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi pa6ora «/ccrnenoBanue HYKJICHHOBBIX KUCIIOT, BBIICJICHHBIX M3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunel KIETOK: dyKapHOTHYecKas W mpokapuotnueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIECTKH.

CtpoeHne mNpoKapuOTHYECKOW KieTku. Kilerounass cTeHka OakTepuid ©  apXewu.
OcoOeHHOCTH CTpOEHUS TeTepOoTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb TPOKAPUOT B OMOLIEHO3aX.

Crtpoenre u pyHKIMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lmasmarnueckas meMOpaHa
(urazmanemma).  CTpykTypa TUTa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponunaemocts mMemOpanbl. PabGora
HATpHUIl-KaJIMeBOro Hacoca. DHAOUTO3: MUHOIUTO3, (paronuro3. Dx301uto3. Kiletounas creHka.
CtpykTypa ¥ PyHKIIUU KIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[urommaszma. I{uro3onb. Ilutockener. JIBuwkeHue murToruia3mbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbBIE OpraHOWbI KIETKHU: dHAomnazMatudeckas ceth (JIIC), anmapart [Nombmxu,
JU30COMBI, UX CTpocHHE U (YHKIUU. B3anmMOCBs3b OJHOMEMOpPAHHBIX OPTaHOUOB KIIECTKH.
CtpoeHue TrpaHyIsipHOTO peTuKynyMa. Mexanusm Hanpasrenus oenxoe ¢ JIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOUYHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkius anmapata L'onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I o1b0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHIPHM, TIJIACTHIBL. [Ipoucxodicoenue
mumoxouopuui u niacmuod. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIpUNA U T1iacTuiA. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TIUIACTHJIBI
(OTOCHUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIMX
pacTeHuH.

HememOpannbie opranouzsl kieTku CtpoeHue M QyHKIIMM HEMEMOpPaHHBIX OPTraHOUIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbLULEYHbIX KIemOoK.
Mukpotpy6ouku. Krerounsrii mnentp. CTpoeHHWE U JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siapa, XpOMAaTUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii 6enKoBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2emepoxpomamun. belku XpoMaTHHA — TUCTOHBL. /J[unamuxa s0epHot
06010yKU 8 MUmMo3ze. H0epHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAsh  XapakTEpPUCTHKA  KIETOK  DYKapUOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpoeHrne MUTOXOHIApUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenaparhl 0aKTepUaTbHBIX KICTOK.

JlabopaTopnasi padora «/3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHas padora «l/ccienoBanue Iaa3Moiik3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KIIETKAX).

IIpakTuyeckas padora «/3yueHue NBIKEHUS [TUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBPallleHUE YJHEPTUH B KJIeTKe

AcCCUMWISIIIMS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe obecrieueHne kieTku: npeBpaimieHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapaKTep peakiuil KJIeTOYHoro Meradboyms3ma. DepMeHTHI, WX CTPOCHHE,
cBoiictBa W MexaHusMm neiictBus. Kodepmentsl. Otnmuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBaTOpbl ©  OCIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHMYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpoaykKTUBHOCTD (HOTOCHHTE3A.
Bnusiaue pa3nnunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHEe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpogykTel OpoKeHHS M MX HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBHUTENBHBIM 3Taml.
['mukonu3 — 6eCKUCIOPOIHOE pACIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpUi B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucautTenbHoe GocHopHINpOBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomounou ATO-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB NEpea  aHadPOOHBIM.
D¢ hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

optpersr: k. ITpuctmm, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTHYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOH MUKPOCKOII, 000pYIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jladoparopnasi paGora «/3yueHune KaTaTMTHYECKOW aKTHBHOCTH (GepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.



Jladoparopnasi pa6ora «l3ydeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

Jla6opaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a).

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacinencrBennast uHgopmauus u peaju3zanus eé B KJIeTKe

Peakuuu matpuunoro cunres3a. [I[puHUIMI KOMIUIEMEHTApPHOCTH B pPEAKLMIX MATPUUHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOW uHpopMmanuu. ['eHeTHUecKHil KOJI, ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMOBI TpaHCKpUNIUMK: KOMIIJIEMEHTApHOCT,
AHTUIAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kiemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YcioBus
ouocuHTe3a O6enka. KogupoBanne aMuHOKUCITOT. Postb ppubocoM B OnocuHTE3€e Oernka.

Coepemennvie npedcmasnenus o cmpoeHuu ceos. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHoT. Perymauus akTUBHOCTH T'eHOB Yy mpokapuoT. I'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvlie mexanHuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.

Bupychl — HeksleTouHble (OPMBI KU3HU U 0OIUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn JIHK-codepacawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbsie 3a0osieBaHusi 4enoBeka, KMBOTHBIX, pactenuit. CIIUJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruix
buonoeuueckux OauHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
¢dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.

Tabmumer w  cxemsl: «buocuHTe3 Oenkay, «l'eHeTmdeckuid Kom», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3zHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsnus. Mutepdaza m muro3. OcoOeHHOCTH
mpoIiieccoB, npoTekaronux B uHTepdasze. [loaroroBka kietku k AeneHuro. [IpecuHTeTHYCCKUIMA
(MTOCTMUTOTUYECKUI), CUHTETUYECKM W TOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK -  permmkanumsa.  Ipunuuner  penmukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perumkamuu - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapHUOTHUM. JIMIUIOMAHBIA M TaruionIHBIA HAOOPBl XPOMOCOM.
["'omosiornynbie XpoMocoMsl. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. Cragum MHUTO3a M NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kaprnoknnes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MUTOTHYECKOTO MLHKIA KiIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnonTo3.



Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHHE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocCBs3b yacTell MHOTOKJIIETOYHOTO OpraHus3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. I'omeocras.

Tkanm pacrenmit. Turbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IMOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu JKMUBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUSA, (PYHKIHMH U pacrosioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHMI ckeseT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEM.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3MBI M HACTHUHU.
JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX M UeIoBeKa: MbleuHas cuctema. Pediexc. CkenerHbie
MBIIIIIEI U UX paboTa.

[Turanue opranusmos. [loriomnieHue BoJbI, YTIAEKUCIOrO ra3a ¥ MUHEPAIbHBIX BELIECTB
pacteHusmu. I[Iutanue >XMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. lIumeBaputenbHble
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue »«uBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KieTKU. KoxkHoe npixanue. J[pixarenbHas MOBEpXHOCTh. XKabGepHoe U JNEroyHoe
JIpIxaHue. JIpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIIOBEKA. OBOJIOIMOHHOE YCI0KHEHHE
CTPOCHHUSI JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHas cucCTeMa uejgoBeka. MexaHusm
BEHTUJISIIIAY JETKUX y TITUI] U MICKOMUTAOIINX. Perynsnus apixanus. J[pxaTenbHble 00bEMBI.

TpaHcoOpT BEMIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUS.  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsusi.

Boinenenune y opraHu3moB. BelneneHue y pacTeHuM. BeineneHue 'y  JKUBOTHBIX.
Cokpatutenbuple Bakyoiau. Opranbl BbiaeneHusd. DuibTpanusi, cekpenuss U obOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOTHl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOU
U BBIACIUTENBHON cUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u pyHKunoHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
IUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOM 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MIPOU3BOHBIE. 3alllUTa OPraHu3Ma
oT OosiesHed. MmmyHHas cucrema uesnoBeka. KIeTOYHBIHW M TyMOpajdbHBII HMMYHHTET.
Bpoxnéuapli W TpHOOPETEHHBIM  CeM(PUYSCKUN HWMMYHUTET. Teopus KIIOHAJIbHO-
cesnektuBHOro ummyHnurera (I1. Opnmux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M perynauuss y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
Oopranu3MoB. Takcuchl. Pa3apa)kuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauEHUE.

HepBHasi cucrema u pediiekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEJNbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pedrexkropnas nyra. bezycioBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbHas perynsuuss ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOPMOHBI. [lelicTBMEe TOpMOHOB. B3amMOCBsI3b HEpPBHOU U
SHJOKPUHHOM cucTeM. [ umoTtanamo-runodusapHas cucTeMa.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuipel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IBETKOBBIX pacTeHui», «CHUCTeMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEeKOMBIX», «TkaHuU pacTeHUN»,
«Kopuesbie cuctembl», «CtpoeHue credms», «CTpoeHHe JIHCTOBOW IUTACTHHKHY, «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxa», «MplmeyHas cucremay,
«BpiienurensHas cucremay, « JHIOKPUHHAS cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUlaHapun», «BHyTpeHHee cTpoeHHue 10KI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema ntuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKHABBIC
HK3EMIUIPHl KOMHATHBIX PacTeHUi, repOapuu pacTeHUH pa3HBbIX OTJIENIOB, BIAXHbBIE IpenapaThl
KHBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHuEe JJs JEMOHCTpAalMU TOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHHIA,
pacuieruieHus Kpaxmaiga © OelIKoB TMMoj JeWcTBHEM (EepMEHTOB, 00OpyIOBaHUE IS



JIEMOHCTPALIH OIBITOB IO U3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi pabora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopHas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIItoUasi BETE€TaTUBHOE) H MOJI0BOE. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitosze. Kpoccunrosep. buonornueckuit cMbica Meiio3a U MOJIOBOrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJlOBbIE  Kese3bl.
OO6pa3oBanre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJIOBBIX
KJIETOK.

Om1o10TBOpPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 2nasHvix npooiem smopuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JIATyIIKu). JpoOienue.
Tunsl apobnenus. [emepmunuposanuoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONIUX. 3apOABIIIEBbIC JTUCTKH (TacTPYJISIIHS).
3aknaZKka OpraHoB W TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIusSHUE YacTel
pa3BHBAIOIIETOCST  3apojipiia  (IMOpUOHANBHAS WHAYKIMS). 3akiajka I[JIaHa CTPOCHHS
J)KUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBoTHBIX. IlocTaomOpuoHaneHbIi mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSL y JKUBOTHBIX M ueioBeka. [lepuojsl OHTOreHe3a 4YellOBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE TTPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m crnopodur. Melio3 B KM3HEHHOM
nukie pacrenmit. OOpa3oBaHue cCrmop B TIpolecce Meio3a. ['aMeTroreHe3 y pacTeHH.
OnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraTuBHOoe pasMHOXKEHHE», «THIIBI OecrioNoro pasMHOKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBD»Y, «Pa3MHOXKEHHE THAPBI»,
«Meino3y, «Xpomocombly, «l'amerorenesy», «CTpoeHHE SHUIEKIECTKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe u Hempsimoe paszBuTHe», «Pa3BuTHe Maiickoro
Kykan, «Paszsutue capanum», «Pa3BuThe JIArymKn», «/{BOMHOE OIIOLOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIA LHMKI MXa», <OKU3HEHHBIA LMK ManoOpOTHUKAY,
«KU3HEHHBIN UK COCHBIY.



O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sSIMIIEKICTOK H CIEPMATO30HI0B,
Mozeib «L UKl pa3BUTHS JIATYIIKH Y.

JladboparopHasi pabGora «M3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BpisBlIeHHME NPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponp oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHBIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YHMCTas JIMHUSA, TUOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMYECKUI, MOJICKYISIPHO-TEHETUYECKUM.

JdemoHcTpanuu

Hoptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
Benosepckuii, I'. /1. Kapnieuenxko, 10. A. @unumyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbI CKPELTUBAHUS Y.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuIoB mepBoro mokoyieHus. IIpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0H
paciernieHus mpu3HakoB. LluTonornyeckie 0CHOBBI MOHOTHOPHUIHOTO CKpeliuBanus. [ unoresa
YUCTOTBHI TAMET.

AHanu3upytoniee — ckpeuiuBanue.  [IpoMexyTOuHBI ~ XapakTep  HaclieOBaHUS.
Pacmiennenue npu3HakoB MpH HETIOJIHOM JTOMUHUPOBAHUU.
JurnbpumHoe ckpemuBaHue. Tperwid 3akoH MeHaenss — 3aKkOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCcKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHas TEOPHUsI HACIEACTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACNICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TE€TepOraMeTHbIM IIOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TTOJIOM.

I'enoTun kak 1nenoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBUE TE€HA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HeaUIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTbH.
Onucras. [Tonmumepus.

I'eHeTndeckuii KOHTpOJIb DPa3BUTHUS PACTEHHUM, JXKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUX TPOIECCOB, TMOBEICHHUA W KOTHUTHBHBIX (QyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH —
MUKpoOuomy. ['eHeTHuecKne acreKThl KOHTPOJIS M U3MEHEHHUs HAaClIeACTBEHHONH MH(OpMAIiK B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnens», «Tperuii 3akoH MeHaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «ClenieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30huibhy, «[ eHeTnka nonay, «Kapuorum yenoBekay, «Kapruotumn aApo30Qpuiib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIen3mM», «B3anmoaeincTBie reHoBY.

OG6opynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPHUIOB MEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIE0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLEIIEHHOTO HACJIeJOBaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozoduay.

IIpakTuyeckasi padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JAUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoruna u cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUYMBOCTb. Ponb cpeabl B (opMupoBaHMM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHUYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW M3MEHUYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOH MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHUYUBOCTH. POJTh KOMOMHATUBHOW M3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B [Ipe/iesIax OJTHOTO BHU/IA.

MyTtanonHass HW3MEHYMBOCTb. BHAbl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUUPOBAaHHbIE MYTalMHU. SIE€pHBIE M IUTOIUIA3MAaTUYECKHUE MYTallUHU.
Comaruueckue W MOJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctd (H.M. BaBunoB). BHesnepHas W3MEHYHMBOCTH |
HACJIECTBEHHOCTb.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (HAKMOpPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumel U cxembl: «BuIbl HW3MEHUHMBOCTHY, «Moau(uUKaIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDLY, «Meitio3y, «O1I010TBOPEHUEY, «I"eHeTHUeCcKIE
3a00eBaHUs YeIOBEKay, «Bubl myTamuiiy.

OOGopynoBaHue: XUBbie U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladbopaTropnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BapraIlmOHHOTO psAJia U BApUAMOHHOW KPUBOI.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoaHasi NpOrpaMMa HCCIENOBAHMS TI'€HOMa 4YeEJIOBEKa.
MeToapl U3y4eHHSI TEHETUKH YeJIOBEKa: TCeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUCCKHH,
NONYJSLUOHHO-CTATUCTUYECKUN, MOJIEKYyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpeesieHue



TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCcTBEHHOM MNPeapacnoiioKEHHOCTbIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B
NPEeIOTBPALICHUN U JICUEHUU TeHETHMYeCKUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHETHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «TE€HETUYECKOTO Irpy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBHIIIEHHONH YYBCTBUTEIHHOCTH YEIOBEKa K (U3UUYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKaloIlew cpeapl. ['eHeTnueckas MpeapacnoioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabmumer u cxembl: «KapuoTtun denoBekay», «MeTOIbI M3yYeHUS TCHETHKH YEIIOBEKa»,
«['eneTnueckue 3a00JIeBaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CelNeKIUM U JomecTukanuu. Yuenne H. U.
BapuoBa o L{eHTpax mpoucxoxaeHnuss 1 MHOTO0Opa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUW M TMOpoA KUBOTHbIX. CopT, mOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBoctd H. WM. BaBunoBa, ero 3Hauenue st
CENIEKIIMOHHOM paboTHI.

MeTtonpl ceneKImoHHOW paboThl. MIcKycCTBEHHBIN 0TOOpP: MACCOBBIN U MHIAUBUTYaTbHBIH.
DTtanbl KOMOWHAIIMOHHON ceNieKIuu. VcrbITaHue mpou3BOAUTENEeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA OTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIMOHHOW paboThl. PaamanuoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomMOuHaHTHbIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJIeKIUH.

[Toryyenue monumionaoB. BHyTpuBHmoBas rubpuamszanus. bBIW3KOpOJICTBEHHOE
CKpelrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpelmuBanue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALAL.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHas pegoNtOYUsLY.

CoxpaHeHHE W U3YYEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHN U MX AUKHAX
ponuyel s cO3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMBEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YETIAX VIYUULeHUs] CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmMueHbIX MEXHOL02UL.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBusnos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acrtaypos, H. bopinoyr, JI. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opasusi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTU», «METONbl CeleKIuny,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAITHHUX
YKUBOTHBIX.



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTEHUII».

Ikckypeusi «OCHOBHbBIE METOIbI M JIOCTHKCHHS CENIEKLIUU PACTCHUN M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJeOoIeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENHE. MuUKpoOHroaornueckuii cuures. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Coznanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABIEHHONO HW3MEHEHUS W
KOHCTPYHPOBAHUs TEHOMOB C II€JIbIO MOJYYE€HHUSI OPraHU3MOB M X KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MTYTH.

Kinerounas unkeHepusi. MeToabl KylbTypbl KJIETOK M TKaHEH pPacTeHUH WM >KMBOTHBIX.
Kpuobanku. Comaruueckas rubpuamzanus M coOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TarjiOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue MmoHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIIMS SHMLEKICTOK W KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUMU SIEP
KJIETOK. Texnonocuu 0300posienus, KyIbMUGUPOBAHUs U MUKPOKIOHATbHO2O PAZMHOMCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbIYD.

XpoOMOCOMHAasl U Te€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYUPOBAHUE
pexombunanTHeix J{HK. Cozdanue mpamnceennvix opeanuzmos. JJoCTURKEHHUS W TEPCIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOIEeMbl TeHHOM
WHKEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHaTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YeIOBEKa JIJISl OLEHKH COCTOSHHS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OnouHXkeHepus [Uisl pa3paboTKu (YHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHH TpEXMEpHOro OMONMPUHTHUHIA U
ckaddonarHra U pelieHns 3a4a4 epCOHANTN3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJIbl0 OOecredyeHHs KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycranoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuubt u  cxembl: «Mcronb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEpUs».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHrne MOJITOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi IPOU3BOIUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJIIHOHHBIX NPeICTABICHUH B OHOJIOTHH
OpomonronHast Teopusi Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
Y Hay4yHad JesatenbHocTh Y. JlapBuHa.



JBwkymmue cunbl dSBodonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pa3MHOXEHHS OpPraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnu (CTI). HeitTpanbHast TeOpHst SBOTIOIUH.
CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHHUE IBOJIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, 1. U. [lImaneraysen, k. Xonneiin, . K. benses.

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAHUS TPHCIIOCOONEHUH y PpacTeHUd W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHme», «llopoasr rTomyOei», «MuoroobOpasue
KYJIBTYPHBIX (opM KamycThl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBIXKYIIUX CHJI IBOJIOLUN», «OCHOBHBIC
MOJIO’KEHUS CUHTETHUECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MuUKpO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Monmynsmust kak >7MeMeHTapHas equHHuIa 3BoOJOIUU. COBpPEMEHHBIE METOABl OIICHKH
TeHETHYECKOr0 pa3Hoo0pas3us v CTPYKTYpPHI monyJssiiuii. I3menenne reHooH1a mONyssiuy Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TIeHeThdeckoro paBHoBecus k. Xapau, B.
Baiiabepra.

OnemeHTapHble (HAKTOPHI (IBMOKYILIME CHJIBI) 3BOJIONUH. MyTalMOHHBIA IpoIecce.
KomOunatuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — ciyuyaiiHble HEHANpPaBICHHBIC W3MEHCHHUS
YacTOT ajuiesied B TOmyssiusax. DPGeKT ocHoBatrens. IDdgexm OYymbLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u credcmeus. Illposenenue 3¢hghexma
opeugha cenoe 6 Oonvwux u Marplx nonyaayusax. Murpanuu. V307U TOMYJSISIIHA:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Ononorunyeckas (penpoayKTUBHAS).

EcrecTBenHbIii 0TOOp — Hamparisitonuii (aktop sBomonun. DopmMbBIl €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIIM3UPYIOIMINMA, pa3pbiBarommil (au3pyntuBHbIA). [lomgoBoit otbop.
Bo3HukHOBEHHE M 3BOJIIOLUS COLMAIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucnocobaeHHOCTh OpPraHU3MOB Kak pe3ylbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaaanTaruu. [Ipumepsl npucmocooIeHni
y opraHu3MoB: Mmopdoaornueckne, (QU3NOIOTHYECKHE, OMOXUMHYECKHE, TIOBEICHUYECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ynbTaT MUKPOIBOJIOLUH.
M3omsumst — xmrodeBoit daktop BumooOpaszoBanus. Ilytm m cmocoObl BHUA00OpAa30BaHUSA:
ajuronatpuieckoe  (reorpaduyeckoe), CHMMIATpPUYEecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JauTeaIbHOCTh SBOTIOIMOHHBIX ITPOIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonuoHHOM Ouosornu B pa3paboOTKe HayyHbIX METOJIOB COXPAaHEHHUS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTBY, «[lonmynslroHHas CTPYKTypa BUIa»,
«Cxema mposiBieHus: 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHNY,



«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON ¢openn», «l'eorpadudeckas H30JAIUS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoit», «[lomynsinmoHHbIle BOJHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema [EHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHE, «MHycTpHanbHbIi MEJIaHU3M, «OKuBbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAsI OKpacka KHBOTHBIX», «lIpemympexnaromas oKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCThY,
«Kputepun Buna», «Bunsl-aBoitHukH», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUnooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUA000pa3oBaHue BUIOB cHHHI, «llomumiounsr pacteHuit», «KamycTHo-
pEeACUHBI THOPUI.

O6opynoBanue: repOapuy pacTeHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUI[ U 3BEeper ¢
npUMepaMHu pa3jMYHbIX MPUCIOCOOJIEHNH, Yydena MTHUIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHuii OIM3KUX BHIOB, 00pa30BaABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucrnocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11EeJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo/II0Lus U €€ pe3yJbTaThl

Meroasl u3yueHuss MaKpo3BoJtouy. [larieoHTONIOrMYeCKue METOAbl U3YyUEHUS IBOJIOLINH.
[Tepexonubie popMbl U PUIOreHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomronuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3eMian. BUIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTHISCKUE METOMBI M3YYCHUS SBOOIUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'omonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTHYECKHEe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHe METOAbl HW3YYCHUS  DBOJIIOIIHH.
I'omonoruunsie rersl. COBpeMEHHBIE METOIBI TOCTPOSHUS (PUITOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTAaIlUU U SBOJIIOIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (MpaBwia) JBOMONUH. [lpunyun  cmenvl  QyHKyuil.
HeobpaTtumocTs 3BoMonMU. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaniesckuii, @. Mrouiep, J. ['ekkensb.

Tabmuipl u cxembl: «PUITOTEHETHYECKUN PSI JIOMIAAN», «APXEONTEPHUKCY, «3BEpO3yObIe
siepb», «Creronedansny, «PuanopuTe», «CeMeHHbIE MaoOpOTHUKNY, «buoreorpadudeckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukTel», «HavampHble cTaaud SMOPHUOHAIBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHbIE W  aHAJOTUYHBIE  OpPraHbD»,
«PynumeHTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelOBEKa W IMIMMIIaH3e», «l1aBHBIE
HaTpaBIIEHUs IBOIONUNY, «OO0IIMe 3aKOHOMEPHOCTH HBOITIOIIUN.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYyISDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAUMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIponcxosxxaeHue u pa3BuTHe )KM3HU HA 3emJie

HaydHble THMOTE3b TPOUCXOXKACHUS JKU3HH Ha 3emiie. AOHWOreHe3 U TMaHCIEPMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxkaeHue KU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE dTanbl HEOpraHUYECKOH IBoMonMU. [ImanerapHas (reojoruyeckas) dBOJIOIHS.
XuMHUECKasi IBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB u3 MoHoMepoB. KoainepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHoro OymboHa Jk. XonjaeiHa, reHeTHYecKas
runoteza I'. Mémnepa. Pubosumsr (T. Yek) m rtummoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emmnm u Metonpl €€ usydeHus. lckomaemble OpraHHYecKUE OCTaTKH.
['eoxpononormss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  [EOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: S0HbL, IPbl, HEPHUOBI, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3Boitouuu. llosBiieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHbIE MHMKpPOOHBIE
OMOTUIEHKM KaK aHajor mepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenune sykapuoT (cMMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxxaeHrne  MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuit Ha cymy. IlosBieHHMe CHOpOBBIX pAacTEHHM W 3aBOEBAHME HMMM CYLIM.
CemeHnHble pacteHus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIONUHM XKUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBHIC
XKHUBOTHBIC. J)KHU3Hb B BO/Ie. DBOJIONMS MO3BOHOUHBIX. [Iporcxoxnenue ampuOMii U penTHIIUil.
[Ipoucxoxaenne miekonuraoumx U ntul. [IpuHuoun ximouyeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xxu3Hu Ha 3emIie 10 3paM U IEpUoAaM: apxeu, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30M. OOmast XapakTepHCTUKa KJIMMaTa M TeOJOrHYecKuX mpoueccoB. llosBrneHune wu
pacuBeT XapaKTEpHBIX OPraHMW3MOB. YTiIeoOpa3oBaHUE: €ro yCJIOBUS W BIUSHHE Ha Ta30BbBII
coCTaB aTMOC(EPHI.

MaccoBble BBIMHpaHUs — DKOJOTMYECKHE KpHU3HCHI mponuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH AKOJOTHUECKUI KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHuunel kiaccupuKalud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. . Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl n cxemsl: «Cxema ombita @. Peany, «Cxema ombita JI. [lactepa mo u3ydeHuro
camo3apoxkJeHus: xu3Hm», «Cxema omnbita C. Munepa, I'. FOpu», «3Ttanel HeopraHM4ecKon
sBoNOIUNY, «['eoxpoHosornueckas mikana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIIOLUNY,
«Cxema o00Opa3oBaHHsl JyKapuoT NyTéM cuMmOuoreHeza», «CucremMa JXKHBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKICTOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpocHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey», «Kumednomonoctabie», «llmockue dYepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOTHEICY, «IIpecmbIkaromuecs», «IITunme,
«Mutekonuraronue», «Pa3Butue KM3HM B apXeWCKou ope», «Pa3BuTue IKM3HU B



MpPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B MAJEO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe »KU3HM B KaillHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETIOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Uyudeja NTULl U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOIIA€MBbIX, MYJISI’KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnas gaboparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CHHTE3a OpPraHMYeCKUX COSAMHEHHM B IEPBUYHOM aTMochepe».

JlaboparopHasi padora «/3ydyeHre M ONUCAHUE HCKOMAEMBIX OCTATKOB JAPEBHUX
OpTraHU3MOBY.

IIpakTuyeckass paGora «l3ydyeHue o0OCOOCHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «3ydeHrne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosiorni. MeToasl aHTPONOJIOTUH.

CTaHOBJICHHE TPEJCTABICHUNA O MPOUCXOXKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxonmcrBo  uenoBeka € KMBOTHBIMM. (CHcCTeMaTHMYECKOE IIOJOKEHUE  UeJIOBEKa.
CBuzerenbcTBa CXOACTBA UeElIOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(dosoruueckue,
sMOpuosiornyeckue, (U3N0JIOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTauuMs YeroBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

JBwxkymme  cwibl  (dakTOpel)  aHTPONOTreHe3a:  OWOJOTHYECKHE,  COIMabHBIC.
CootHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. Panuue yenoBexooOpa3Hble 00e3bsIHbI (IPOKOHCYIIBI)
U paHHHE TIOHTUIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0JIeH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JiroAeil. YelnoBek yMelnbld, MepBble U3TOTOBICHUS Opyauil Tpyna. YemoBek
MPSIMOXOJISAIIUMN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
00K IPeOK HEeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKHi
Kak BHUJ JIIOJICA XOJIOJHOrO Kiaumara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA, JEHUCOBCKHM
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJNSIUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonynasuoHHbIe BOJHBI, Apeiid reHOB, MUTPALUs U
«a¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOT'O YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeonmHas (€Bpaszwiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKO-aMepuKaHCcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo I[uiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCT ~ pacu3Ma.  [IpHCIIOCOONIEHHOCTh  4YeJOBEKa K  pasHbIM  YCIOBHSM
OKpy’Karolie cpenbl. Brausaue reorpaduueckoit cpensl U Apeiida reHoB HA MOPQOJIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexIuCuuIINHApHbIE METOAbl B  (u3MYecKkod (OMOIOTHYECKO) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALIHM.
buoconumanpHple  HWCCIIEOBaHUA  NPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLHHA
OHMOJOTUYECKOT0 U COLUAIBHOTO B YETIOBEKE.

JdemoHcTpanuu



[Toptpetsr: Y. HapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeETOIBI  aHTPOMOJIOTHHY», «[ OJOBHOW MO3T 4YeloBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBI», «CKENIeT 4eloBeKa M CKeleT MHMMaH3e», «PymTuMeHTsl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOrEHE3a», «IBOJIIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «HemoBek ymenblit», «UenoBek npsaMOXOoaAsuIuiny, «/eHuCOBCKUN YEeTOBEK»
«Heangepranbup», «KpomanboHlb», «l[Ipenku uenoBeka», «ITambl HBOJNIOLNUU YEJIOBEKa»,
«Pacsl yenoBekay.

O6opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHON KYJIbTYpPhl IPEIKOB
YyenoBeKa, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUGDOJIOTHYESCKUMH U OUOICHCKUMH
CIOXKETaMH MIPOUCXOXKICHHSI YelioBeKa, ¢oTorpaduy HaXOJA0K UCKOMAEMbIX OCTAaTKOB YEIOBEKa,
CKEeJIET YeJIOBEeKa, MOJIETb Yepera YeloBeKa M Yepera LIMMIIaH3€, MOJIeIb KUCTH 4eJOBeKa U
KHCTH IIMMITaH3€, MOJIETIU TOPCa MPEAKOB YEJIOBEKA.

Jladoparopuasi paGora «M3yueHne OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTyeckas padora «I3yueHne 3K0JOTNYECKUX aJalTallui YEIOBEKay.

Tema 6. DJkojsiorus — Hayka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouleid cpeaou

3apoxaeHue U pa3BuUTHE dKonoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopatopHbie. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpY’Karollel Cpeibl: JOKaIbHbIH,
PErnoOHAIBHBIN U TTTO0ATBHBIN.

3Ha4YEeHHE DKOJOTMYECKUX 3HAHUM I YeJNOBEeKa. DKOJOTMYECKOE€ MHUPOBO33pPEHHE KaK
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJOTHYECKOW KYIbTYpPhl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl skomoruu», «MeToasl 3KoIoruny, «CxeMa MOHUTOPUHTA
OKPY’KaIOILEeH Cpebl».

JlaGoparopHas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmbl U cpeja 00MTAHUS

Okonorudyeckue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa.  Kiaccudukanus
HKOJIOTHYECKUX  (aKTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JCHCTBUs dKoJorndeckux (aktopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue akropbl. CBeT Kak 3Kkonorndeckuid ¢paxrop. JlelcTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYMMbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJIbHAs poJib cBeTa. POTONEPUOAU3M.

Temmneparypa kak sKkojormyeckuii (axrtop. JlelicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocte kak skonmormueckuit (akrop. IlpucnocoOieHus pacTeHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanmst pacrteHuii 1mo oTHomeHWIO K Boje. [IpucrocobneHus
JKUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHas
MOJMTOYBEHHAS, BHYTPHOpPraHu3MeHHas. DU3HKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOWuTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX Cpeax.

buonornueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOU (opme. JKuzHenHsle (Hopmbl
pacTeHmii: JepeBbs, KYCTAPHHUKHU, KYCTapHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHHUE TpPAaBBHI.
JKuznennbie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOCHHs ¥ 00pa3a KU3HHU.

buotndeckne  ¢akrtopbl. Buapl OMOTHYECKHMX  B3aWMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomepanus, MyTyalin3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckne  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJCHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpMHINUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoHcTpanuu

Tabmumpl u cxembl: «IKojgorudeckue (HakTopb», «CBETOBOM CIEKTP», «IDKOJIOTHIECCKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTHUECKUE aJanTallii KUBOTHBIX», «Cpeapl OOUTAaHUS OPTraHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIE (HOPMBI pacTeHuin», « Ku3HEeHHbIE (OPMBI JKUBOTHBIXY,
«9KocHucTeMa IHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumanaectBoy, «Ilapasutuzmy», «Korkypenmusy, «Cumonosy», «KommeHcamuzmy.

O6opynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTMYECKHX (HAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIHBBIE KOMHATHBIE
pactenusi, repOapuM U KOJUIEKIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuil, 4Yydena NTHULl M 3Bepel, repOapuu pacTeHUil, OTHOCAUIMXCS K THUrpopHUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuul U KOJUIEKIUU PACTEHHUM M KUBOTHBIX, OOJIaJaOLINX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIGKIIUA PACTEHUH W JKUBOTHBIX PAa3UYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BrIsBieHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladoparopnasi paGora «BbIgBICHHE TPHUCITOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPI».

JlaGopaTtopnass pabdora «AHaroMHyeckHMe OCOOCHHOCTH PACTCHHUH W3 pa3HBIX MeCT
oOUTaHUY.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU

DKOJOTUYECKUE XapaKTePUCTUKHU Momysiiun. [lomynsnus kak OHonorudeckas CUCTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMYIsiiuii. OCHOBHBIE TOKA3aTEIH MOMYISIUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIMSL.

Dkonorudeckas CTpykTypa mnomynsuud. OLeHKa YUCICHHOCTH Momyisiuu. JlnHaMmuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHuan nonyasiuud. MoaenupoBaHue TUHAMUKA
nomymnsiuiud. KpuBble pocta uucieHHOCTH mnomyisiiuu. Kpuble BbbkuBaHus. Perymsmus



YUCIIEHHOCTH MOMYJSIUM: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT TIUIOTHOCTH.
DKonoruyeckue crpateru BuoB (I- u K-ctpaterun).

[Tonstne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHas MOJEIb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl skonorndeckoit Humd. [loteHnuansHas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUIOB. BHIBI M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHHUS M MHUTrpalMil >KUBOTHBIX. bHojgornueckne MHBa3UU
Yy’KEpPOJHBIX BUOB.

JdemoHcTpanuu

IToptper: [Ix. M. XarunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKUE XapaKTepUCTUKU monyasuun», «IIpoctpancTBenHas
CTPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsgun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Moxenb skosornueckoil Humum Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCCEICHUION.

Tema 9. Jxos10rus cood1IeCTB. IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBS3U MEXIy OpraHH3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tenciau). DyHKIMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YpOBHHU.
Tpodudeckue nenu U cetu. AGuornyeckue OOk 3KocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopor BemecTs U MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE [TOKA3aTENN IKOCUCTEMBI. bruomacca u npoayKuusa. DKOJIOTHYECKUE TUPAMUIbI
yucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUuHble U BTOPUYHBIE CYKIIECCHM M MX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKIeccuu. KimMMakcHOE  COOOIIECTRBO.
Buopaznoobpasue 1 mosHOoTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOcCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmMvlHb.

AHTpPONIOT€HHbIE  YKOCUCTEMBI.  ArposkocucTtema. ArpoueHo3. Pazmuums Mexmy
AQHTPOIIOT€HHBIMHU U PUPOIHBIMU SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢iopa u dayHa.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUN  OpraHU3MOB B
sKocucTeMax. Ponvs xackaonozo sghghexkma u 6ud08-30uduxamopos (Kiouesvix 6uU008) 8
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM W BEHIECTB MEXAY CMEXHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA MW DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HSKON02UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmsusi. MeTonoIorusi MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmumet u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOMHOro Jieca», «DyHKUHMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23KocucTeMey, «llenmu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIYECKasl MIUpaMuia OMOMAacChl», «IKOIOTUYECKas
nupamunaa sHeprum», «OOpasoBanue Oonora», «llepBuuHas cykueccus», «BoccraHoBieHHe
jJeca mocie moxkapay, «IKOocucTemMa o03epa», «ArpoueHos3», «KpyroBopoT BElIECTB M MOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypoosKocucTem».

O6opynoBanue: repOapuy PacTeHUI, KOJJIEKIIMU HACEKOMBIX, Wydelia MTHIl U 3Bepei,
repOapuu KyIbTYPHBIX U JUKOPACTYIUX PACTCHH, aKBAPUYM KaK MOJIETh 3KOCUCTEMBI.

IIpakTuyeckasi padora «3yduenue u onrcanne ypo0IKOCUCTEMBI».

JladopaTopnas padora «/3yueHne pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX ).

IKCKypeusi «IKCKypcHsl B THINWYHBINH OMOreorieHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN YT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TT0JI€ WK B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTeMa

Buocdepa — obmermanerapHast o0ojmouka 3eMid, TJ€ CYHIECTBYET MJIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKnupoe BemecTBo 6uochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHus Ouochepbl. Ocobennoctn 6mocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumocepe. KpyroBoporbl Bemects
OMOTreOXMMHYECKHE ITUKIIBI (yTiiepoia, a30Ta). PUTMuaHOCTS siBieHUH B Onocdepe.

3oHanbHOCTE OMochepsl. [lonsTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJZIpa, XBOWHBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOTIHYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUHS SKUBBIX CHCTEM, OLEHKa HMX PECYpCHOr0o TMOTEHIHala Hu
O6uochepHbIX (HYHKIIHA.

JdemoHcTpanuu

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

Tabmumpl u cxemsl: «['eochepst 3emmmy, «KpyroBoport azora B nmpupozae», «Kpyrosopot
yriaepoja B mpupoae», «Kpyrosopot kucinopoaa B mpupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHoBHBIE Omombl cymmy, «Knumarudeckue mosica 3emmn», «Tyanmpay, «Taiiray,
«C™memannbii  nec», «lllupokonuctBeHHblit secy, «Crenb», «CaBaHHa», «llyCThIHS»,
«Tponunueckuii jiecy.

O6opynoBanue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKaWOIIas cpeaa

DKoNorMYecKrue KpH3UChl M WX NpUYMHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpanHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KinmMara.

AHTpOIIOTEHHOE  BO3CHCTBHE HAa PACTUTENbHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIC MPUHIIUIIBEI OXpaHbl TPpUpoAbl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300JI0THYESCKHE
MapKH.



OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA U NPUPOABI. PanmonamsHOE
IOPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJOTHYECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIE TTOCIIEICTBUSI.

PazBuTHE METONOB MOHUTOPHHTA pA3BUTUSI OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuonnule
cucmemsl, obecneyugarowue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dIKOpeadburumayuy 3KOCUCmem U cnocobos 6opboObL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyusa mopckux u Ha3emMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmumpl w  cxeMmbl: «3arpsisHeHHEe artMmocdepb», «3arps3HeHue THAPOChHEphD,
«3arps3Henne  mouBbl», «llapHukoBBIT  AddexT», «Ocobo oXpaHseMble NPUPOIHBIC
TeppUTOpUN», «MOAEIH YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U SKUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH pervoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'H
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOIIMMUCS
IpOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIC U MIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTPaMMbl MO OHOJOTHH BbIAEIICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIMIMMKCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWONOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHHUI JTMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYIIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHMUYECKOW  KYIbTYPHI,
cnocooHoCcmu cmasumy UENHA U CTPOUTH KU3HEHHBIC IIJIaHBbI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbI 110 OMOJIOTUU JAOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCTIHUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOImiecTBe MpaBWJIaMH UM HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHONIICHHWS K  KyJbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont @enepannn, MpUpoOaEe U OKPYKaIOLIEH cpeie.

JInaHOCTHBIE Pe3y/bTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy I0IKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXcs PyKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, TMMO3UTUBHBIX BHYTPCHHHX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJUWIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCITUTAHUS

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak akTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0OsS3aHHOCTEH, yBa)XKEHHE 3aKOHA W
MIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NESATEIBLHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ Pa3sHBIMU yOEXKIECHUSAMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MO3HABATENIBHBIX M HUCCIIEOBATEILCKUX 3a/1ad, YBAKUTEIHHOTO OTHOIIEHUS K MHEHHUIO
OTIOHEHTOB NP 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO COAEPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;



2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, MIPOLLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JIOCTH>XKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICGHHE U pa3BHUTHE
OMOJI0TUH, TOHUMAaHUS 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

uzciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSCH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOTO OYAylIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBHOT0 (JIArONoJIy4usi:

MOHUMaHWE W pealin3alus 3J0pOBOro M 0e30MmacHoro oopasa XKU3HU (310pOBOE MUTAHUE,
COONIOZICHNE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIKX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HapKOTUKOB, KypEHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTb K aKTUBHOM J€SATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CaMOCTOSTENbHO  BBINOJHATH  TaKylO
NEeSITENIbHOCTD;

HMHTEpEC K pa3imuyHbiM cepam mpodeccCHOHATBLHON AESITEeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEKIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:



9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETACMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOONOIB30BAHUEM (COONIOICHUE
IpaBUJI MOBENECHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPHUATUE NECUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTWYECKONW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM TMPAKTUKW, OCHOBAHHOTO Ha JUAIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYITYPHOM MUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYyJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBUS
MEXAY JIOJIbMH U TIO3HAHUSI MUDA;

NOHMMaHue cnenuduku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKpYXKarolleM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH H pelIeHruH MpoOieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITMBUIIM3AINH: 00ECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarb pecypcHble MpoOieMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTe BBHIXOJa U3 TNI00aIbHBIX
IKOJIOTHUYECKUX TIPOOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIEHOMY
HCIIOJIb30BAaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKMX 3HAHWUU B LIEJSAX TOBBIIMICHUS OO0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYaroumxcs, opMUpyeMOr TpU U3y4eHUH OHOJIOTUHY;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a U OOBSCHEHUS SIBICHUMN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS MJi pelICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JEeATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENBCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHUS y4eOHOTO mpenmera «bHoJOrus» BKIIOYAIOT:
3HAYMMbIe JUIi  (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHEIC
(MeXmpenMeTHbIE) 00IeHAYYHBIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNe, HAOIIOJCHUE, W3MEPEHUE, SKCIEPUMEHT W JPYTHe); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanrue (PyHKIMOHAIBHONH TPAMOTHOCTH M COLIMAIBHOW KOMIIETEHIIMU OOYdYaromInXCs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIC ACHCTBUS B IIO3HABATECIBHOW H
COLMAJIbHOM MPAKTHUKE.

B pesynprare wu3ydeHus OHONOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUS Y
oOyudaromierocss OyayT copMmupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIBbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YUEOHBIC JEHCTBHS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC ICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe PEe3yNbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro o0Iero o0pa3oBaHUS
JOJI’KHBI OTPaXKaTh:

Ogiiaienne YHHBEpPCATbHBIMH Y4eOHbIMU NO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIB30BaTh IPH OCBOCHWW 3HAHWUH NTPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), paCKpbIBaTh CMBICT OHOJOTHUUYECKHX
MOHSTH (BBIICIATH UX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATD CBS3H C JPYTHUMHU MOHATHSIMH ),

OTIpEICNIATh LETN MAEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThI JACATEIBHOCTH C IIOCTABJICHHBIMH LEJISIMU;

UCTIOJIF30BaTh OWOJIOTHUECKUE TOHITHS s OOBSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYKIEHUs (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PAacCMaTPUBAEMBIX SIBICHHSX, (HOPMYITHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIaH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LEJM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATETLHOCTH,

KOODJMHUPOBATh W BBIIOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IEHCTBHUS:



BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKONH U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEUIeHUs TPAKTUYECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PAa3JIUYHbIC BUIBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpPOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU
TOHATUSIMHU U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3WpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTyMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEPXKICHUH,
3a]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AQHAIM3UPOBATh TIONYyYEHHBIE B XOJIE PEHICHUS 3aJauyd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB M CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPey;

YMETh TEPEHOCHTH 3HAHUS B  T[IO3HABAaTEIbHYI0O H  TMPAKTHYECKYI0  0O0JacTH
KHU3HEICATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIC HJCH, MpEAJiaraTb OPUTHHAIBHBIC TMOIXOABl U PEUICHHS, CTaBHUTh
poOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX HHGPOpMAIHK (TEKCTEe Y4EeOHOro MocoOus,
HAyYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBJICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampoChl M TNPUMEHATH DPa3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

NpHOOpeTaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OWOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAa4eCcTBE CpEACTBA MpH paboTe ¢ OMOIOTHYEeCcKOi
uHpOpManrel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTeMaTWYCCKHE 3HAKH M CHUMBOJIBL,
dbopmysbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl WHGOpMAIUu, HHPOPMAIHMOHHON
0€30MacHOCTH JIUYHOCTH.

Ogiiaienne YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCEX cdepax )KU3HU, AKTUBHO Y4aCTBOBATh B JHAIIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMblI (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBINIOJNHEHHS TMpemIaracMoil 3aladd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB TUAIIOTA WK TUCKYCCHH);



pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PJIMKTHBIX CUTYAIlMd, YMETh CMATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
(bopMyITHUPOBATh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaIbHOU pabOTHI MpH
pemeHn OMoJI0rnyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOUMOCTh MIPUMEHEHHS TPYIITOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATh 1€ COBMECTHOM JESATeThbHOCTH, OPTaHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIOTO YJaCTHHKA KOMaHJbl B OOIIUI pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHMBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISAITh TIO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1€ CTBUAMM:

1) camoopranu3amnusi:

UCIIONIb30BaTh OWMOJIOTMYECKWE 3HAHUS JJIsl BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUIH 1I€eBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0O0Opa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAaH PEIICHHS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOM IPYIUIIMN B PA3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3Y/IbTATOB LEJSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBHIA
¥ MBICITUTENIBHBIX TPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHM, HUCIIOIH30BATh MPUEMBI pedIeKCHr
JUTSL OIICHKU CUTYAI[H, BHIOOpa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs M APYTrUX:

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

PUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHBATh CIIOCOOHOCTH MOHMUMATh MUP C MO3UIUH IPYTOr0 YEeJIOBEKA.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buonmorus» Ha
yrIIyOnEHHOM ypOBHE OPUEHTHPOBAHbI Ha oOecrieueHue nNpopuiIbHOr0 00ydeHus: 00yJaromuxcst
Oouonorun. OHM BKIIOYAIOT: crenuduyecKkue Ui OWONOTHH HAayYHbIE 3HAHWS, YMEHUS U
CrocoObl JCMCTBHII TIO OCBOCHHIO, HWHTEPIPETAlMd W MPeoO0pa3OBaHUIO 3HAHUHM, BUIBI
JESATENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B Pa3jMYHbIX Y4eOHBIX, a
TaK)Ke B peaIbHBIX KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3yabTaThl IPEICTaBICHbI 110 rojlaM
U3YYCHHUS.

[IpenMerHbie pe3ynbTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHn: MPoOJIeM PaIlOHATBHOTO MIPUPOIOTIONB30BaHUS, O BKIIAJIE POCCHICKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTUE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HAHWl, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (PKU3HB, KJIETKA, OPraHU3M, METa0OoJU3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUUBOCTh, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamna, M. Ineiinena, P. Bupxosna,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax
MHOT000pa3usi M MPOUCXOXKICHHS KyIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, pACHICTUICHUS, YUCTOTHI TaMeT, He3aBUCUMOT0 HaclienoBanus ['. MeHpens,
TOMOJIOTUYECKHX PSAIOB B HacleICTBeHHOW wu3MeHuYnBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIIOTUYECKUX
WCCJICTIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcje OakTepuii, rpuOOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHH, KHUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIIINX B OpraHU3Max pacTeHUH, >XUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHA BEMIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO W TETepOTPO(HOr0 THMOB NMUTaHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAWBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOIeHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOO0DA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAAMU KIETKH M HUX (YHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKUIMIMHU, MEXKIAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX M 4YeJNOBeKa M HMX (YHKIHMSIMU, MEXKIy CHUCTEMaMU OpPraHOB U UX
GyHKIUSAMHE, MEXKAY A3TallaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
IUKIOB OPraHM3MOB, JTallaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTHnoM u (hakTopamMu cpebl OOUTAHHUS;

YMEHUE BBISBIISATh OTIUYUTENIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTYMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JIJIS IOKa3aTeNbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a7ayH, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMI OHOJOTHYECKUMH TIPOIECCAaMU M SIBICHUSMHM, J€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHUE PabOThl, COOMIONATh MpaBWia TpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHBIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIENOBATEIbCKOW paboTe MO OMONIOTHH, SKOJIOTHH M
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJTy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCMeKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTH
Ouonornu W MenuUuHBl (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE
U3MEHEHHE TeHOMa U CO3aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCuOHaIbHOM AesITeNIbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HUCTBa, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyONATh TO3HABATENIbHBIA HHTEpEC, HAINpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur U MPOAOIDKEHHE OWOJIOTHYEeCKOTo 00pa3oBaHUS B
OpraHM3aIMsaX CpeHero NpodeccuoHaIbHOT0 U BBICIIET0 00pa30BaHUsl.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHHUI O MECTe M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEUICHUH SKOJIOIMUYECKUX MPOOJIeM YelOBEYeCTBa, a TAaKXKE B PEIICHHWU BOIPOCOB
palMoOHAIBHOTO TPUPOAONOIL30BaHUSA, U B (POPMHUPOBAHUU LIEHHOCTHOIO OTHOIICHUS K
npupoze, oOIIEeCTBY, YENOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

yYMEHHE BJIaJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpAasl BKIIIOYAET OMpENENICHUs U
NOHMMaHHE CYITHOCTH OCHOBONOJAraloluX OWOJOTHYECKUX TEPMHUHOB M TIOHATHHA (B,
sKocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Teopusi Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeseprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. bapa), npaBuna (Munumyma FO. JIuGuxa,
AKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «Mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMU HAy4HOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHCTEM (ONMHUCaHHE, H3MEpEHHE,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
IpUpO/IE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOTCOICHO30B, JKOCHCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUYECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJ 3BOJIOLUN
Ha TeHO(OH]| MOIMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIrpaBJICHUH 3BOMIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPIHU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaTh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUU, IBUKYIIUMHU
CHJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPTraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIEC IPU3HAKU KHUBBIX CUCTEM, MPUCIIOCOOIIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA pOJICTBA OPTraHU3MOB pA3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a7ayH, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TPOIECCAMU M SIBICHUSMH, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHUE PabOThI, COOMIONATh MpaBHia TpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1enb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OMONIOTHH, SKOJIOTHH M
MeIuIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUH JKU3HM, YeJOBeKa U
YeJIOBEYECKUX pac, O NMPHUYMHAX, MOCIEACTBHIX M CIOCO0axX IMpeJoTBpAIEHHs TI00aTbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOP OyayIIel npodecCuOHATBHON NeATeTbHOCTH B
o0nmactu  OMOJIOTHMH, DSKOJOTWUH, TMPUPOJOINONB30OBAHUS, METUIMHBI, OHOTEXHOJOIHH,
NICHXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO34HCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
NIO3HABATENbHBIA WHTEpEC, HANpPABICHHbIM Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLICH
npodeccuu M MPOAOKEHUE OHOJOTHYECKOrO0 O00pa30oBaHUS B OpraHU3AIMAX CPETHETO
pO)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NMpOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 buonorus xak Hayka
2 JKuBbIE cHCTEMBI U UX U3YUYCHHE
3 buonorus kneTku 0.5
4 XUMHUYeCKasi OpraHUu3aIus KJIECTKA 10
5) Crpoenue u GyHKINU KIETKA 8 2
5 OOMeH BelecTB U MPEBpaIeHHE YHEPTUU B 9 1
KJICTKE
7 Hacnencreennas uapopmarus u 9 05
peanuzarys €€ B KIETKE '
8 JKu3HEHHBIN UK KJIETKA 6 1
Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HaCJICICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 ['eneruka yenoBeka 9 0.5
15 Cenexuust OpraHu3MoB 9 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4




17 PesepBHOe Bpems 3
18 Pemenue 3ananuii B popmate EI'D 21
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 13




11 KJTACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
1 3apokJeHNe U pa3BUTHE IBOJTIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
3 MakposBomronus u €€ pe3yIbTaThl 6
[IpoucxoxaeHne U pa3BUTUE KU3HU Ha
4 P P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPTraHW3MOB M HaIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
Opraau3Mebl U cpesia 0OUTaHUS 1.5
8 DKOJIOTHUS BUJIOB U TOMYJISIIUAN 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast sKocucTemMa
11 YenoBek U OKpyKarolas cpena
12 PesepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* buonorua. Obuiaa 6uonorua, 11 knacc/ 3axapos B.6., MamoHTOB C.I., CoHunH H.WN., 3axapoBsa
E.T.; non pepakumeii 3axaposa B.b., ObwecTBo ¢ orpaHM4YeHHOM OTBETCTBEHHOCTbIO
«JPODA»; AKuyoHepHoe obulecTBo «M3aaTenbcTBo «lpocBelleHne»

* buonorua. Obuiaa 6uonorua, 10 knacc/ 3axapos B.6., MamoHTOB C.I., CoHunH H.WN., 3axapoBsa
E.T.; noa pepakumeit 3axaposa B.b., O6L,ecTBO ¢ OrpaHMYEeHHOMN OTBETCTBEHHOCTbIO

«APODA»; AKunoHepHoe obuecTBo «M3aaTtenbcTBo «lpocBeleHne»

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

bubmmoreka LIOK https://m.edsoo.ru/863ebale

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://learningapps.org/index.php?overview&s=&category=0&tool=
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
https://pandia.ru/text/79/569/48907.php


https://m.edsoo.ru/863eba1e




