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IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma 1o OHOJOTMKM Ha YPOBHE CpPEAHEro 00IIero o00pa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 No 273-®3 «0O6
obpazoBanuuB Poccuiickoit deneparun», PI'OC COO, Konuenuuu npenogaBaHus
yueOHoro mnpeamera «buosiorus» ¥ OCHOBHBIX MOJOKEHUM (eaepanbHOil padoueit
IPOrpaMMbl BOCITUTAHHUS.

VYuebubiii npeamer «buonorusy yrayonéHHoro ypoBHsS wusydeHus (10-11
KJIACCHI) SIBJISICTCS. OJTHUM W3 KOMIIOHEHTOB mMpeaMeTHO obnactu «EcTecTBeHHO-
HayuyHble TipeameThl». CormacHo mosioxeHussM GI'OC COO npodunbHble yueOHBIC
MpeaAMETh, W3ydaeMble Ha YIIyOJIEHHOM  ypOBHE, SIBJIISIIOTCS — CIIOCOOOM
muddepennranuu 00y4eHUSIHA YPOBHE CPEIHETO OOIIET0 00pa30BaHUS M MPU3BAHBI
o0ecreunTh TPEEeMCTBEHHOCTh MEXTY OCHOBHBIM OOIIUM, CPETHUM OOIITUM, CPETHUM
Mpo()eCCHOHATEHBIM U BBICIIIMM 00pa3oBaHWeM. B TO ke BpeMs KaKIbld M3 ATHX
y4eOHBIX MPEIMETOB JIOJDKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE pEIICHHE
o0pa3oBaTeNbHbIX, BOCHUTATEIbHBIX M PA3BUBAIOIIMX 3a7a4, CBSA3aHHBIX C
npodopueHTaueit o0yJarmmuxcs 1 CTUMYJIUPOBAHUEM HWHTEpeca K KOHKPETHOM
0o0JlaCTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJOTHEH, MEIUIIMHOM, DKOJIOTHEH,
MICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JICJIOM.

[Iporpamma mo OGuosioruu MaéT MpPEJCTaBICHUE O ILENU U 3aja4aX U3Y4YCHUs
yueOHoro npeameta «bruonorus» Ha yriyoJi€HHOM YPOBHE, ONpEesieT 003aTebHOE
(MHBapHaHTHOE) TIPEAMETHOE COJCpIKAHUE, €T0 CTPYKTYPHUPOBAHHE IO pa3feiaM H
TEMaM, pachpeiesieHUue Mo KilaccaM, PeKOMEHIYET MOCJIEA0BaTEIbHOCTh U3Yy4YCHUS
y4eOHOTO MaTepuaja ¢ y4éTOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKH Y4eOHOT0 MpoIecca, BO3PACTHBIX OCOOEHHOCTENW 00yUarOIUXCsl.

B mporpamme mo OWONOTMM peaqu30BaH TPHUHIMI TPEEMCTBEHHOCTH C
M3y4eHueM OMOJIOTMM Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHusi, Omarojgaps yemy
IPOCMATPUBAETCS HAIMPABIEHHOCTh Ha TMOCIEAYIONIEe pPa3BUTHE OWOJIOTHYECKUX
3HaHWM,  OPUEHTUPOBAHHBIX  HAa  (OPMUPOBAHUE  ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHYECKOTO MBIIUICHHS, MPEICTABICHUN O 3I0pOBOM 00pase
KU3HU, HA BOCITUTAHUEOEPEIKHOTO OTHOIICHUS K OKpY:Karoliel npupoiHoit cpeze. B
nporpaMme 1o OWOJOTHMH TakKe TOKa3aHbl BO3MOXKHOCTH YYE€OHOTO TMpeaMeTa
«buonorusy B peanuzanuu TpedoBanuit ®I'OC COO k miiaHUpyeMbIM JIMYHOCTHBIM,
METanpeIMETHBIM U TMPEIMETHBIM pe3yjbTaTaM oOydeHuss U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIBHOW JACATCIBHOCTH OOYYAIOIIMXCS — I10
OCBOEHHUIO COJIEpKaHUs OUOJOTUUECKOTO 00pa30BaHUsI HA YPOBHE CpEeIHEro oOIero
o0pa3oBaHUs.

YueOubiii npenmeT «buosiorus» Ha ypoBHE CpeaHero ooImero oOpa3oBaHUs
3aBepImaeT OMoJIOTHYECKOe 00pa30BaHKE B IITKOJIC M OPHCHTHPOBAH Ha PACIIUPCHUE U
yrayOjeHue 3HaHUN 00yYaronuXxcsli O JKMBOW MPUPOJIC, OCHOBAX MOJICKYJISIPHOW |
KJICTOYHOH OHMOJIOTHH, SMOPHOJIOTUHM W OWOJIOTHH Pa3BUTHS, TCHETHUKH, CEJICKIUH,
OMOTEXHOJIOTHH, SBOJTIOIMOHHOTO YUYCHUS U SKOJIOTHUHU.

Nzyuenune yueOHoro mnpenmera «buonorus» Ha yrIyOJI€HHOM YpOBHE
OpHMEHTHPOBAHO Ha TMOATOTOBKY OOYyYalOIMMXCAd K TMOCIAEAYIOMEMY IOTyYeHUIO
Owonornyeckoro  oOpa3oBaHMs B By3aX WM OpraHM3allUusiX  CPETHETO



npodeccuonansHoro oOpa3zoBaHusi. OCHOBY €ro COJEp)KaHUs COCTaBISIET CHCTEMa
OMOJIOTUYECKUX  3HAHWM, TMOJYYEHHBIX MPU  HU3YYCHUH  OOYYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3JeioB OMOJOTMH Ha YPOBHE OCHOBHOIO
obmero obOpaszoBanus, B 10-11 kjmaccax ATH 3HAHUSA TIOJIy4YalOT pa3BUTHE. TaK,
pacCHIMPEHbl M YIiIyOJieHbl OMOJIOTHYECKHE 3HAHUSIO PACTEHUSIX, )KUBOTHBIX, TPHOAX,
OaKTepusix, OpraHu3Me 4eJIOBeKa, OOIINUX 3aKOHOMEPHOCTAX JKU3HU, JTOMOIHUTEIHHO
BKJIFOUEHbl OHMOJIOTUYECKHE CBEACHMS MPUKIAIHOTO M TOMCKOBOTO Xapakrepa,
KOTOpbIE MOYXHO MCIOJIb30BaTh KaK OPUEHTUPBI I MOCIEAYIOIIEro BbIOOpa
mpodeccun.  Bo3MoxkHA ~ TakKe ~ HHTETpanus  OWMOJOTHYECKMX 3HAHUH  C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, IOJTYYEHHbIMH OOYYaIOIIMMUCA TPU H3YYECHHUH
Gu3MKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpaMMbl MO OHOJOTHMHM OTpPa)XxaeT CHUCTEMHO-YPOBHEBBIM U
ABOJIIOIIMOHHBIM MOAXO0Abl K u3ydeHuto Ouosjoruu. CoOrjlacHO UM, H3Yy4YaroTCs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEepHbIE ISl >KUBBIX CHCTEM Pa3HOIO YpPOBHS
OpraHu3alliM, OHBOJIIOIMU  OPraHWYEeCKOro MUpa Ha 3eMile, COXPaHEHHUs
OMOIOrMYecKoro paszHooOpasus riaHeTsl. Tak, B 10 kimacce u3ydaroTCsl OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHOM OMONOruu, 3MOPHOJIOTUM W OHOJIOTUH Pa3BUTHI,
FEHETUKM W  CEJEeKUUH, OHOTEXHOJOTMHM U  CHUHTETUYECKOM  Ouojorum,
aKTyaJM3UPYIOTCSl 3HAHMSI OOydaroIIuxcsl 1Mo OOTaHMKE, 300JI0TUH, AaHATOMMH,
¢uznonorun yenoseka. B 11 kiacce m3yuaroTcs 3BOJIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yueHHe o buocdepe.

VYueOubii  npenMer  «buosiorus»»  OpU3BaH  00ECHEUUTh  OCBOCHHE
oOy4JaronMMucs: OMOJIOTUYECKUX TEOPHM M 3aKOHOB, M€, NMPHUHIMIIOB U IpaBuJ,
JeXKalMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHWHBI MHUPA, 3HAHUU O
CTPOEHHUU, MHOTO00pa3vMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIMYJISALHH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIJAIOIIMXCA HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIIEJIOBAaHUSX B OMOJIOTHH, MPUKIIAJAHBIX acHeKTax OHOJOrMueckux 3HaHui. [lns
pa3BUTUSL W TOJJIEP)KaHUS MHTepeca oOydarolmuxcs K OWONOrMM Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUUECKOI0 MaTepralia B COAEPKaHUU IPOrpaMMBbI IO
OMOJIOTHH MTPEyCMOTPEHO 3HAKOMCTBO C UCTOpUEN CTAHOBJICHUSI U Pa3BUTHSI TOW WK
MHOW 00J1aCTH OMOJIOTHH, BKJIAJI0M OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIICHHE
BOKHEUIIMX OMOJOTUYECKUX M IKOJOTHYSCKHUX IMPOOIeM.

[enb u3yuenust yue6Horo npeamera «buosnorus» Ha yriiyoJéHHOM YpPOBHE —
OBJIaJICHHE OOYYAIOIIMMUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIIMOHATBHOM OpraHu3aliu
’KUBBIX CUCTEM PA3HOT0 paHra v MpuoOpETEeHUE YMEHHI HCHOJIb30BATh 3THU 3HAHMS
B (opMupoBaHMM UHTEpeca K ONpeAenéHHOW obnactu npodeccuoHaIbHOM
NEeSATEIbHOCTH, CBSI3aHHOM C OMOJOrueH, Wik K BbIOOPY y4eOHOro 3aBeeHUs IS
IPOJOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHus.

JlocTikeHue 1efi u3ydeHus yueoHoro npeamMera «bronorus» Ha yriayOonéHHOM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIIETYIOIINX 3aau:

OCBOCHHE OOYYaIONUMHUCS CHUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHUSIX, KOHLEMIUSAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUjax, COCTABJSIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MHUpPa; O
CTPOCHHH, MHOTO00pa3MM M OCOOEHHOCTSAX OHOJOTMYSCKHX CHCTeM (KIIeTKa,
OpraHu3M, TOMYJISIUS, BHJI, OMOTE€OIIeH03, Onocdepa); O BELIAOIINXCS OTKPBITUAX U



COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHY;

O3HAKOMJICHHUE OOyYarouuxcsi C METOJlaMU TO3HAHMS >KMUBOW MPUPOJIBI:
UCCJIeI0BATEILCKUMHU METOaMHU OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOU
OMONOTUH, HOMOPHUOJIOTUM W OUOJIOTMM Ppa3BUTHUS, TEHETHUKM U  CEJIEKIIUH,
OMOTEXHOJIOTMMU CUHTETHYECKOW OMOJIOTUH, aJI€OHTOJIOTHH, SKOJIOTUN); METOIAMHU
CaMOCTOSITEIIbHOTO TPOBEICHHS] OMOJIOTHYECKUX HMCCIEIOBAHUNA B JaOOpaTOpUU U B
npupoe (HaOIoeHIE, N3MEPEHNE, IKCIIEPUMEHT, MOICIMPOBAHUE);

OBNIAJICHNE  OOYyYaAIOIIUMUCS  yYMEHHSIMH:  CaMOCTOSITEIbHO  HAXOIWTh,
aHAJIM3UPOBaTh M HCIOJB30BAaTh OMOJOTHUYECKYI0 HWH(GOPMAIUIO; TMOJIb30BATHCSA
OMOJOTMYECKOH TEPMHHOJOTHEH M CHUMBOJIMKOW; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLUUAIBHO-DKOHOMUYECKUMHU U  IKOJOTHYECKHUMHU
npoOiieMaMy YeJIOBEYECTBA;  OIEHUBATH MOCIEACTBHUS CBOCH JAEATEIBHOCTH IIO
OTHOIICHUIOK OKPY>KAIOIIeH IPUPOTHON Cpefie, COOCTBEHHOMY 3/I0POBBIO U 3TOPOBBIO
OKpYKaIOIIUX JIOAeH; O0OOCHOBBIBaTH M  COOMIOAATH MeEpbl  MPO(UIAKTUKU
MHQPEKUNOHHBIX 3a00JIEBaHUM, MpaBWiia IMOBEJIEHUS B NpHUpOJEe U OOecredeHus
0€30MacHOCTH COOCTBEHHON >KU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYyalMsIX
OPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAyUYHBIE
OTKPBITUAB 001aCTH OUOJIOTHH;

pa3BUTHE Y OO0YyYaroIIMXCS UHTEUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIpollecC€ 3HAKOMCTBA C BBIJAIOLUIMMHCS OTKPBITUSIMH U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIAEMBbIMU €10 MpoOJeMaMu, METOJ0JIOTHEH
OMOJIOTHYECKOT0 HCCIEAOBAHUSA, MPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
penieHuss OMOJIOTMYECKUX 3a]lad, MOJEIMPOBaHUS OUOJOTMYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTaHWE Yy OOyYaIOIUXCS [IEHHOCTHOTO OTHOIIEHHS K >KUBOW MPHUPOJAE B
[EJIOMHU K OTIEIbHBIM €€ OOBeKTaM W SBJICHHSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
IeHETUYECKON TPaMOTHOCTH, OOIIEN KyJIbTYphl MOBEAEHUS B MPUPOJE; MHTETPaIU
€CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuobpereHrue  OOy4YalOIMMUCA  KOMIIETEHTHOCTH B palMOHaJIbHOM
IPUPOIONIOIB30BAaHUM (COOJIOCHUE MTPaBUJI MTOBEACHUS B MIPUPOJIE, OXPAHbI BUJIOB,
dKOcHUCTeM, Ouocdeppl), COXpaHCHHMHM COOCTBEHHOT'O 3J0POBbS M 370POBbBS
OKPYXKAIOIUXJIIo/IeH (cobmoienns Mep npoduiakTuku 3aboeBaHui, obecrneueHme
0€30MacCHOCTH JKU3HEJEATEIBHOCTH B YPE3BBIYAMHBIX CHUTyalUsIX NPUPOAHOIO U
TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJB30BaHUS OWOJIOTMYECKUX 3HAHUU H
YMEHUUB MOBCEAHEBHOW KU3HU;

CO3JaHWE€  YCIOBMM  JJIE  OCO3HAaHHOTO  BbIOOpa  OOyYaroUMHCS
WHIMBHUIYAIbHON 00pa3oBaTeIbHON TPAEKTOPUH, CTIOCOOCTBYIOMICH MOCIEAYIOIIEMY
po(heCCUOHATFHOMY CaMOOIIPEACTICHUIO, B COOTBETCTBHU C WHIWBUIYaTbHBIMU
MHTEpecaMu M MOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YKMCIO YacOB, PEKOMEHJOBAHHBIX JMJIi M3y4yeHUs OHOJOTMU Ha
yrayonenHoM ypoBHe, — 204 daca: B 10 kiacce — 102 uvaca (3 waca B Hexmeno),
B 11 xnacce — 102 vaca (3 yaca B HeaeIo).



Coaep:xanue 00yueHust
10 xnace

Tema 1. BuoJsiorusi kak Hayka

CoBpeMeHHas OuoJIOrusl — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS
ouonoruu. buonornyeckue Hayku U u3ydaeMble UMH MpoOsieMbl. DyHIaMeHTaIbHBIE,
MPUKJIAJHbIC U TTIOUCKOBBIE HAYYHBIEC UCCIIE0OBAHMS B OMOJIOTHH.

3HadyeHue OuoJIOTMH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
kaptuHel ~ Mupa. lIpodeccuu, cBsizanHble ¢ Ouonorueil. 3HauyeHUe OHUOJOTHH B
MPAKTUYECKOM  JICSITEIbHOCTH  YEJIOBEKA: MEJUIMHE, CEIIbCKOM  XO3SMCTBE,
MPOMBIIIIJICHHOCTH, OXPaHe MPUPOIbI.

JemoHcTpannu

[Toptpetsl: Apucrorens, Teodppact, K. Jlunnen, X.b. Jlamapk, Y. lapBuH,
VY. T'apseir, I'. Mennens, B.M. Bepunanckuii, U.11. [TaBnos, .M. Meunukos, H..
Basunos, H.B. Tumodeer-Pecosckuit, [x. Yorcon, ®. Kpuk, /[.K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTMM C JAPYrUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTEMBbI U UX U3yUEeHUE

JKuBble cucTeMbl Kak peaMeT u3ydeHus onosorun. CBONCTBA JKUBBIX CUCTEM:
€MHCTBO XHWMHYECKOTO COCTaBa, IMCKPETHOCTh W LEJIOCTHOCTb, CJIOXKHOCTh H
YIOPSAA0OYEHHOCTD CTPYKTYPBI, OTKPBITOCTb, caMOOpTaHM3alIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUUBOCTD, POCT M Pa3BUTHE.

YPpOBHM OpraHu3alyy JKUBbIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYJSIMOHHO-BUAOBOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTUUECKHUI),
ouocdepnsiit. [Iporeccrl, Mpoucxoasiinue B KUBbIX cucTeMax. OCHOBHbBIC MPU3HAKU
xuBoro. XKusznp kak (popma cymiecTBoBaHusi Matepuu. Hayku, u3ydaroniue *KuBble
CHCTEMBI Ha Pa3HbIX YPOBHSAX OpPraHU3AlUH.

N3yuyenue >xuBbIXx cucteM. Mertoapl Ouonornyeckod Hayku. HaOmiomenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTh3alus, MeraaHanus. [lonarue o 3aBucCUMON U
HE3aBUCHUMOW nepeMeHHoM. [InannpoBanue skcriepumenra. [loctaHoBKa u mmpoBepka
runote3. Hynesas rumoresa. [lorstue BBIOOpPKH M €€ JOCTOBEpPHOCTH. Pazbpoc B
Ouonornueckux JaHHbIX. OIeHKa JOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJIbTaTOB.
[TpruunHbBI UCKaXKEHUS PE3YIBTATOB SKCEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabmuupl U cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «buonornyeckue
cucteMbl», « CBOMCTBA )KMBOM MAaTEpUN», « Y POBHU OpraHU3allMU KUBOW MPUPOIBDY,
«CtpoeHne KUBOTHOM KIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI OpraHOB
YeJ0BeuecKoro opranusmay, «buoreonenos», «buocdepayn, «MeToabl H3ydeHHS
YKUBOU IIPUPOIBI».

Oo6opynoBanue: 1abopaTopHoe 000pyI0BaHKE JJIS POBEACHUS HAOII0ICHUH,
W3MEpPEHUH, IKCIIEPUMEHTOB.

[IpakTuueckas pabora

«Mcnonb30BaHUE pA3TMYHBIX METOAOB IPU U3YUCHUU KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTkun

Krnerka — cTpykTypHO-GyHKIIMOHATBHAS €UHUIIA KUBOTO. ICTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. LLBann, M. Illnelinen,




P. BupxoB). OCHOBHBIE ITOJIOKEHUS COBPEMEHHOM KJIIETOYHOU TEOPHH.

MeTtoapl  MONEKYJISpHOM M KIETOYHOW  OMOJIOTMH:  MHUKPOCKOIIHS,
xpomatorpadus, 3JIEKTpopope3, METOJ MEUYEHBIX aToMoB, U epeHIHATBHOE
LeHTpU(yTUpOBaHUE, KYIbTUBUPOBAHUE KIETOK. M3yuenue hukcuposantvix Kiemox.

OnexkTpoHHass  MHUKpockomusi.  Kongokanvmas — muxpockonus. — Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabmumpl U cxeMbl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIA MHKPOCKOID»,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOIIAN.

OOopy/iIoBaHKE: CBETOBOM MHMKPOCKON, MHKPOIpPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

[Ipaktuyeckas pabora

«3yueHne MeTOJ0B KJIETOYHOM OHOJOruM (XpoMartorpadus, snekTpodopes,
muddepennmansuoe neHTpudyruposanue, [11IP)».

Tema 4. XumMnueckasi opraHu3anmsi KJIeTKH

XHAMHYECKUN COCTaB KJIETKA. Makpo-, MUKPO- M YJIbTPAMHUKPO3JIEMEHTHL. Bona
U €€ poJib KaK pPACTBOPHUTEINS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHHM KIIETKH,
TEIUIOpETyIsiluu. MuHepanbHble BELIeCTBa KJIETKU, UX Ouojormyeckass poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

OpraHnueckne BEIIECTBA KIJIETKU. buosiornueckue mnoauMmepsl. benkwu.
AMHWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoil moisiekyinbl. [lepBuuHas
CTpyKTypa Oenka, MentuaHas CBA3b. BTopuyHas, TpeTH4YHas, YeTBEpTUYHAs
cTpyktypsl. Jlenarypamus.  CpoiictBa  OenkoB.  Knaccudukanus — Oenkos.
buonornueckue QyHkiuu 6enkoB. /lpuonsi.

YraeBoasl. MoHOCaxapuabl, AUCaXxapyibl, OJUTOCaXapUJibl U MOJIUCAXAPUIBIL.
OOGmuii 1aH CTpoeHUs U (PU3NKO-XUMHYECKHUE CBOMCTBA yIiIeBo10B. buosorndyeckue
(GYHKIIUN yTIEBOIOB.

Jlunuael. ['unpodunsHO-rUApOdOOHBIE cBOlicTBa. Kiaccudukamus JIUMUIOB.
Tpurnunepunbl, ¢Gochonunuasl, BOCKH, CTepouasl. buomornueckue ¢GyHKINUN
auruioB. O0IIMe CBOMCTBA OHMOJIOTHYECKUX MEMOpaH — TEKy4ecCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, MOJYTIPOHULIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunsl. [puniun komminementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK
— ABOiHas crimpanb. MectoHaxoxaenue u ouonorndeckue ¢ynkuuu JJHK. Bums
PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBa3u B Mojiekyie ATO.
buonornueckue ¢ynkuuu AT®. BoccTaHOBIEHHbIE MEPEHOCUHKH, UX (PYHKIUU B
Kietke. /[pyeue nyxneoszuompugocghamor (HTD). CexpenupoBanne J[HK. Memoouw:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorus: OMOXMMHUYECKHE U OUODU3MYECKUE HCCISAOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbI OMOMOIIEeKy1. Modenuposanue cmpykmypol
u QyHxyul buomMonekyn u ux Komniekcos. Komnvtomepuwiii Ouzaun u opeaHuieckuil
cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.




JleMoHcTpanuu

[optpertsr: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Vunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Huarpammsbl:  «PacnpeneneHne  XMUMHYECKHX  DJIEMEHTOB B HEXUBOU
npupojie», «Pacrpenenenne XUMUYECKUX AJIEMEHTOB B )KUBOW MTPUPOJIEN.

Tabmuupr U cxembl: «llepuomnueckass TabnMIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOAbDY, «BellecTtBa B cOCTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJbl Oenka», «CTpyKTypsl O€nKOBOW MOJEKYJIbD», «CTpO€HHE MOJIEKYI
YIIeBOA0BY, «CTpOeHUE MOJIEKYJI JIUMUI0BY», « HyKiIenHOBBIE KUCIOTBHD), «CTpoeHHE
MOJIEKYJIbl ATO.

OO0opyIoBaHKE: XUMUYECKAS [TOCY1a U 000PYAOBaHHUE.

JlabopaTopHas pabora

«O0HapykeHre 0EJIKOB CTTIOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI.

JlabopaTopHas pabota «HcciaenoBaHue HyKIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tumbl KJIETOK: 3yKapuoTHYeCcKas U Ipokapuotuyeckas. CTpyKTypHO-
GbyHKIIHOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue npokapruoTuieckon kieTku. KnetouHas creHka Oakrepuil U apxei.
Oco0eHHOCTH CTPOEHUS reTepoTpOoHOM U aBTOTPOPHOM MPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKApUOTUUYECKOUN KieTku. [lna3zmaTnyeckas
MeMmOpana (mnasmanemma). CTpykTypa Iuia3MaTudeckoi meMOpaHbl. TpaHcmopT
BELIECTB Yepe3 IJIa3MaTHUECKyl0 MeMOpaHy: naccuBHbI (Auddy3us, oOaery€éHHas
muddy3us), akTUBHBIM (NEPBUYHBIA W BTOPUYHBIM AKTHBHBIM TpPaHCHOPT).
[Tonynponuiiaemoctb MeMOpaHbl. PaboTa HaTpuii-kaaueBOro Hacoca. OJHIOLMTO3:
OUHOLKTO3, (harounTo3. Ok3omuTo3. Kierounas crenka. CTtpykTypa U (QyHKUMU
KJIETOYHOW CTEHKH paCTEHUM, TpUOOB.

[Hutomna3sma. I{uto3zons. [utockener. JIBWkeHue nurtoriazMbl. OpraHouibl
kieTkn. OqHOMEeMOpaHHbIE OPraHOUBI KIETKHU: 3HjoIuIazMaruyeckas cetb (J11C),
anmmapatr [onmpmku, "U30COMBI, WX CTpoeHHe U (GYHKIUMUA. B3auMocCBs3b
OJTHOMEMOpaHHBIX OpraHousoB kieTku. CTpoeHHe TrpaHyJIIpHOTO PETUKYTyMa.
Mexanuzm nanpasnenus 6benxoe 6 IIIC. Cunrte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHbIX MeMOpaH. ['mankuil (arpaHyisipHbIA) 3HIOIIA3MATUYECKUA PETUKYIIYM.
CekperopHas ¢ynkuusa amnmapata [onbixu. Moougurkayus Oenxkos 6 annapame
Tonvoorcu. Copmuposxa benxos ¢ annapame I o1v0oicu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbnbix kieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE =~ OpraHOMIbI  KIJIETKH:  MHUTOXOHJIPUHU,  IUIACTUIBI.
IIpoucxoorcoenue mumoxonoputi u naacmud. Cumdbuoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMHM MUTOXOHAPUNW U T1UIacTui. llepBudHble,
BTOPUYHBIC U CJIOKHBIC TIACTHIBI (POTOCHHTE3UPYIONTUX FYKAPUOT. XJIOPOILUIACTHI,
XPOMOIIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouzsl kietku CTpoeHne u (PYHKIIUUM HEMEMOpPaHHBIX
OpraHouJI0B KJIETKH. Pubocompi. IIpomescymounvie Quramenmol.
MukpodunameHTsl.  AkmuHogvle  Muxkpoguiamenmol.  MBIIIEUHbIE  KJIETKH.




Axmumnogvle KOMNOHEHMbl HemblueyHblx Kiemok. MukpoTpyOouku. KneTounsiii
neHTp. CTpoeHue 1 IBUKEHUE KI'YTUKOB M peCHUYEK. MUKpPOTPYOOUKH IUTOIIa3MBI.
Lentpuoins. berku, accoyuuposanHvie ¢ MUKpOGUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnvle benxu.

Anpo. O6onouka siapa, XpOMaTUH, KapuOIIa3Ma, SJIPBIILIKH, UX CTPOCHHE U
byakuuu. SnepHbiid  OenkoBBIA  MaTpukc. IIpocTpaHCTBEHHOE pacCIONOXKEHUE
XpPOMOCOMB UHTEP(DAZHOM SIZIpE. DyXpomamun u cemepoxpomamur. berku XxpomaTuHa
— TUCTOHBL, /[unamuka s10eprot 000104KU 8 Mumo3se. A0epHviii mpaHcnopm.

Kinerounsie BkimodeHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKApUOT
(pacTuTeNnbHOM, )KUBOTHON, TPUOHOIN).

JleMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE HYKapUOTUYECKOW KIETKn», «CTpoeHue
AKUBOTHOUKIETKN», «CTpPOEHUE PACTUTEINBHON KIETKN», «CTpOEHNE MUTOXOHIPUN,
«SAapo», «CtpoeHne MpoOKapuOTUYECKOU KIETKI.

OO6opy/ioBaHKE: CBETOBOM MHKPOCKOIN, MHKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTMpENapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHas pabora

«M3ydyeHune CTpoeHUS KIETOK Pa3IMYHbIX OPTaHU3MOB.

[IpakTuyeckas pabora

«M3yueHne CBOMCTB KIIETOYHOU MEMOpaHbD».

JlabopaTopHas pabora

«MccnenoBanue mia3Mon3a 1 JACIia3MoJIn3a B pACTUTEIbHBIX KIETKAX.

[IpakTuyeckas paborta

«3ydyeHue JBHKEHUS LUTOILIA3MbI B PACTUTEIIHHBIX KIETKAX).

Tema 6. O0OMeH BelllecTB U NMpeBpallleHNe YHEPTUH B KJIETKe

AccuMuIIAINS U TUCCUMUIIALIASL — JIBE CTOPOHBI MeTaboiau3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepOTpOoPHBIA. YYacTHe KHUCIOpoAa B OOMEHHBIX
mpolieccax. DHepreTudeckoe odecreueHue KieTku: npespamienrne ATD B 0OMEeHHBIX
npoueccax. DepMeHTATUBHBIA XapakTep peakiuil KJIETOYHOro MeTabor3ma.
depMeHTHI, UX CTPOCHHE, CBOMCTBA U MexaHu3M JaeicTBus. Kopepmentsl. OTinnuns
(GepMEHTOB OT HEOPraHMYECKUX KaTain3aTopoB. benku-aktuBaTopel W O€NKH-
UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUH OT Pa3TMUHBIX
(bakTOpOB.

IlepBUYHBIA CHUHTE3 OpPraHUYECKUX BELIECTB B KieTKe. {DOTOCUHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunme3 vy obaxkmepuii. Ceemocobuparowue
nueMeHmsl U NUSMEHMbl PeakyuoHHo20 yeHnmpa. Poiab XJIOpOMIacToB B IMpOIECCEe
dboTocunTe3a. CBeroBas u TemHoBas (a3bl. Pomoovixanue, Cs., Cs. u CAM-munor
gpomocunmesa. 1lpogykTuBHOCTH (hOoTOCHHTE3a. BiusiHue pa3zinnuHbix (HaKTOpOB HA
CKOpOCTh (hoTocHHTEe3a. 3HaYeHUE (DOTOCHHTE3A.

XEeMOCHHTE3. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTepUH, IKEIe300aKTEepUH, CepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaUYEHNUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Bunbsl OposkeHus. I[IpomykTel OpokeHUS U HX
WCIIOJIb30BAaHUE  YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI




OMOTEXHOJIOTMH U BO30YyIUTENN OOJIE3HEH.

AspoOHbIE OpraHu3Mbl. DTalbl IHEPTreTUYECKOro ooMeHa. [1oAroToBUTENbHBIN
sTan. [ muKonan3 — 0eCKUCIOPOIHOE PACHICIVICHHE TITFOKO3BI.

buonornyeckoe okucleHHE, WIM KIETOYHOE AblxaHue. Poiab MuTOXOHApUN B
npoleccax Ouosiornueckoro okxucieHus. [luknnueckue peakiuu. OKHCIUTETBHOE
dbochopunupoBanue. Iuepeus membpannozo epaouenma npomoros. Cunmes ATD:
paboma npomonnou AT®-cunmasel. llpenmyiiecTBa a’poOHOTO NyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D(PPEeKTUBHOCTD IHEPTETHIECKOT0 OOMEHa.

JleMoHcTpanuu

[Moptpets:  JIx. Ilpuctim, K.A. Tumwupszes, C.H. Bunorpaackui,
B.A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpr u cxembl: «POTOCUHTE3Y», «DHEpPreTUUeckuii oomen», «buocunres
oenkay, «Ctpoenue pepmMeHTa», «XEeMOCHHTESY.

OO6opy/ioBaHME: CBETOBOM MMKPOCKOI, OOOpYJIOBaHUE JIsl MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOITPENApaTOB.

JlabopaTopHas pabora

«M3ydeHne KaTaTUTHUYECKOM aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpEe aMuiIa3bl
WJIM KaTaas3bl)y.

JlaGopaTopHas pabota

«M3yueHne (epMEHTATUBHOTO pacHICIUICHUs TMEpOKCHIa BoJopoAa B
PACTUTEIIbHBIX U KUBOTHBIX KJIETKAX.

JlabopaTopHas pabora

«CpaBHeHHE NpoleccoB (POTOCUHTE3a U XEMOCUHTE3a».

JlabopaTopHas pabora

«CpaBHEHHUE IPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. Haciiencreennasi uvHpopManus u peajausanus €€ B KJIeTKe

Peakiuun matpuuHoro cuHTe3a. [IpuHIMIT KOMIUJIEMEHTApHOCTH B PEaKIUIX
MaTpUYHOTO CHHTE3a. Peanmuzarus HacieJACTBEHHONW HHGOpMalUM. | eHEeTHYEeCKUA
KOJI, ero cBoucTtBa. Tpanckpunuuss — wmarpuuHbld cuHTe3 PHK. Ilpunnumns:
TPAHCKPUIIUU: KOMIUIEMEHTApPHOCTh, AHTUMAPAIIICIIBHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsuust u e€ stansl. Yuactue Tpancnopteix PHK B GuocunTese Oenka.
VYcnoBusi OuocuHTe3a Oenka. KomupoBanwe amuHokucior. Ponb pubocom B
OnocuHTE3e0eNKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAPUOT M 3YyKapuoT. Perymnsnus akTUBHOCTHM TE€HOB Yy MpPOKapuoT. ['umoresa
onepoHa (®. XKakob6, XK. Mano). MonexynapHvie mexaHuzmMvl KCHPECCUU 2€HO8
y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enog. Perynsuus oOMEHHBIX
npoiieccoB B KiieTke. KiieTouHblit romeocTas.

Bupycel — HeksieTouHble (OPMBI KU3HH U OONHraTHeie napasutbl. CTpoeHue
MPOCTBIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHwlll yuxi
JHK-cooepocawux  supycos, PHK-cooepaxcawux supycos, baxmepuogpacos.
Obpamuaampanckpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a0oeBanus yenoBeka, ;kuBoTHbIX, pactennit. CITMJI, COVID-19,
COIMAJIbHBIC U MEAUITMTHCKUAE TPOOTIEMBI.




buoungopmamuxa: unmeepayus u aumanuz Oorvwux maccugos («bigdatay)
CMPYKMYPHLIX OUo02UYecKux OaHuwlx. Hanomexuonoeuu 6 6uonozuu u meouyume.
lIpoepammupyemvie gpynxyuu benxos. Cnocobwvl 00CmasKu 1eKkapcme.

JleMoHCcTpanuu

[Toptpetsl: H.K. Konbios, /{.11. UBaHOBCKUIA.

Tabnuupl u cxembl: «buocunTes Oenka», «l'eHeTnueckuit kom», «Bupycsn,
«bakrepuodarm.

[IpakTryeckas padbora

«Co31anue MOJIETu BUPYyCay.

Tema 8. 7Ku3HeHHBbIN UK KJIETKH

Knerounsi mwmki, ero mnepuoabl u peryismus. Wutepdaza u  MHTO3.
OcoOeHHOCTH TpOIECCOB, TpoTeKkaromux B uHTepdaze. [loaroroBka KiIeTKH K
JIEJICHUIO. [IpecunreTnueckuii (MOCTMUTOTHUYECKHIN), CUHTETUYECKU U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUIN) TIEPUOIbI UHTEP(DA3BI.

Martpuunsbiii cunre3 JIHK — pemmukanus. Ilpunnuner permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3,  AHTUIAPAJUICIIBHOCTD.
Mexann3m permkaunu [JIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeaoMepasa. XpOMOCOMHBIN HA0Op KJIETKH — KapUOTHII. JIMIUIOUIHBIN 1 TarIOU THBIN
HaOOpBI XpoMOcoM. ["'oMosioruuHbIe XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenue knetkn — muto3. CTaiuu MUTO3a U MPOUCXOIAIINE B HUX MPOLIECCHI.
TunbeiMuTo3a. KaprokuHes U IMTOKMHE3. bHOJOTHYeCKOE 3HaYEHUE MUTO3A.

Perynsinysi MUTOTMYECKOrO UHMKJIA KIETKU. [IporpamMmmupyemas kieTouHas
rudesp — anonTo3

Knerounoe sapo, XpoMocombl, (PYHKIIMOHANIbHAsT TEeHOMHKA. Mexanusmol
npoaughepayuu, ouppepenyuposku, cmaperus u cudenu kiemox. «[Jugpposas knemxa»
— buouHgopmamuyeckue mooeau GyHKYUOHUPOBAHUS KIIeMKU.

JleMoHCcTpanuu

Tabmuiel u cxembl: «KW3HEHHBIM LMK KISTKH», «Murtos», «CTpocHue
xpoMocom», «Permukamusa JJTHK.

OO6opy/ioBaHKE: CBETOBOM MHMKPOCKOII, MUKpOMpenapaTel: «MUTO3 B KJIETKax
KOpEUIKa JTyKa».

JlaGopaTopHas pabora

«M3yyeHre XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTopHas paboTa

«HabOmronenne MHTO3a B KIETKAaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 9. CTpoenne n pyHKIMH OPraHu3MoOB

buonorudeckoe paznoodpaszue opranu3zMoB. OJHOKIETOYHBIC, KOJOHUATBHEIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUSI M KU3HEJEATEILHOCTH OJTHOKJIECTOUYHBIX OPTaHU3MOB.
bakrepun, apxeu, OTHOKJIETOUYHBIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, IPYTHE
npoTUCThl. KonoHWanbHbIe OPraHU3MBbI.

B3anMocBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eIMHOe 1iesoe. 'omeocras.

Tkanu pactenuii. Tumbl pacTUTETHHBIX TKAHEH: 00pa3oBaTeIbHAS, TOKPOBHAS,




MpOBOASAIIAsA, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOeHHUsA, (GYHKIUN WU
PACIIOJIOKEHUS TKAaHEH B OpraHax pacTeHUI.

TkaHu KMBOTHBIX M YEJIOBEKA. TUNBI KMWBOTHBIX TKAaHEW: SMUTENHAIbHASA,
COCIMHUTENbHASA, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, QYHKIUH WU
PaCIIOJIOKEHUS TKAaHEN B OPraHaXx dKUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M T'€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl u
CHUCTEMBI OPTaHOB KMBOTHBIX U YeloBeka. OyHKIMKU OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX UBOTHBIX. HapykHblil U BHYTpeHHUH ckener. CTPOCHUE U THUIIbI
COEAMHEHNS KOCTEN.

JIBrokeHue  opraHm3MoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPTaHU3MOB:
amMEOOuHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX DPACTEHUM:
TPONMU3MBI U HACTUU. /[BM>KEHNE MHOTOKJIETOYHBIX )KUBOTHBIX M YEJIOBEKA: MBIIICYHAS
cuctema. Penexc. CkeneTHble MBILIIBI U UX paboTa.

[Iutanune opranu3Mos. Ilornomenne BObI, YIIEKUCIOro ra3a U MUHEPaJIbHbIX
BEILIECTB pacTeHUsMU. [IuTtaHue KUBOTHBIX. BHYTPUIIOIIOCTHOE U BHYTPUKIIETOUHOE
nuieBapenre. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbl MUIIEBAPUTEIHHOTO
tpakra.llumesapurenpHble xkeie3bl. [lnieBapurenbHas cucTtemMa 4ea0BeKa.

Jlpixanue opraHu3MoB. /[pixanue pacreHuid. [[pixanue >xuBoTHbIX. Juddy3us
ra3oBuepe3 NOBEPXHOCTh KieTKU. KokHoe npixanue. JlpIxaTenbHash MOBEPXHOCT.
XKabepHoe u néroyHoe napIxaHue. /[pIXaHWE MO3BOHOYHBIX *UBOTHBIX M YEJIOBEKA.
OBOJIIOMOHHOE  YCIIO)KHEHHWE CTPOCHMUS JIETKMX ITO3BOHOYHBIX  KWBOTHBIX.
JlpixarenbHas CUCTEMA 4YeJIOBEKa. MeEXaHu3M BEHTWISALMM JIETKUX y NOTUL U
MJIEKOMUTAOIKX. Perymnsus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BeEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpancnopTBeniecTs y kMBOTHBIX. KpoBeHOCHas cucteMa u e€ opransl. KpoBeHocHas
CUCTEMA MO3BOHOYHBIX XMUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE COCYIbI H
KpoBb. Kpyru kpoBooOpaieHusi. OBOJIOLUOHHBIE  YCIOKHEHUS  CTPOCHHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Brinenenue y oprauuzmoB. Beiaenenne y pacteHuii. BoijiesieHue y ;KMBOTHBIX.
CoxkparurenbHbie Bakyosu. Opransl BeiaeneHus. OuibTpanus, cekpenus u o0paTHoe
BCAaChIBaHUE KaK MEXaHU3MbI pPabOThl OpPraHoB BhlIeNeHUs. CBsA3b IMOJOCTU Tela
C KPOBEHOCHOM U BBIIACIUTEIBHOM cUCTeMaMU. BpiieneHue y IMO3BOHOYHBIX
KUBOTHBIX M denoBeka. I[louku. CrpoeHue u (PyHKUMOHUpPOBAHHE HedpoHA.
OOpazoBaHue MOUHU y YEIIOBEKA.

3amura 'y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CrHopsl
OakTepuil U LUCTHl NPOCTEUIINX. 3alIMTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukya.
CpencTBa NacCUBHOW U XMMUYECKOM 3aUThl. DUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. I[OKpOBBI ¥ MX MTPOU3BOIHBIE. 3anIUTa
opranusma ot 6ose3Heil. UMMmyHHas cuctema yenoBeka. KneTouHslid U ryMopaibHbIN
UMMYHUTET. BpoXnEHHBIN 1 TpUOOPETEHHBIN crieln(DUUecKuii HMMYHHUTET. Teopus
KJIIOHaJIbHO-ceNieKTuBHOro uMmyHuretra (I1. Opnux, ®.M. Bbepuer, C. Tonerasa).
BocnanurensHbie OTBETHI OpraHU3MOB. Posib BpOKAEHHOIO HIMMYHHUTETA B PA3BUTUH
CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxxumocts W perymsaums |y  OpraHmsMoB. Pazgpaxumocts y



OHOKJIETOYHBIX OPraHu3MOB. Takcuchl. PazapakuMOCTh U PEryssilus y pacTCHUM.
PocToBele BemecTBa U MX 3HAYCHUE.

Hepsnas cucrema u peduiekropHas peryniauus y *KUBoTHbIX. HepBHas cuctema
1 €€0TeNbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y )KMBOTHBIX.
OTxenpl rOJIOBHOIO MO3Tra MO3BOHOYHBIX KUBOTHBIX. Pediiekc u peduektopHas nyra.
be3ycioBHbBIE U YCIOBHBIE PEQIIEKCHI.

['yMopasibHast peryysinysi M 3HAOKPHUHHAs CHCTEMa >KMBOTHBIX M YEJIOBEKA.
JKene3pHIOKPUHHON CHCTEMBI M UX TOPMOHBI. [lelicTBue ropMOHOB. B3anMocBs3b
HEPBHOU M 3HJIOKPUHHOM cucTeM. [ unortaiamo-runodusapHas cuctemMa.

JleMoHcTpanuu

[Toptper: N.II. I1aBnos.

Tabmumet u  cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHBIC
Bojopocian», «bakrepum», «lIpocrenmme», «OpraHbl LIBETKOBBIX PAaCTEHUN,
«CucreMbl OpraHoB II03BOHOYHBIX )KUBOTHBIX», « BHYTpEHHEE CTPOEHNE HACEKOMBIX»,
«Tkanu pactenuit», «KopueBbie cucremb», «CrtpoeHue crebdns», «CrpoeHue
JIMCTOBOM IUTACTHHKW, «Tkann KUBOTHBIX», «Ckener 4eJI0BEKay,
«IInmeBapurenpHas cucteMay, «KpoBeHOCHast cuctemay, «JlpIXxaTenbHasi CUCTEMay,
«HepBHas cucrema», «Koxa», «MbliedHas cucremMa», « BplienurenbHas CUCTEMay,
«OHIOKpPUHHAs CUCTEMAY, «CtpoeHue MBILIILIBD, «MmmyHHTETY,
«Kumeunononoctueiey, «CxeMa mnuraHus pacteHui», «KpOBEHOCHBIE CHCTEMBI
II03BOHOYHBIX  JKHBOTHBIX», «CTpoeHne ruape», «CTpoeHue IUIaHapum»,
«BHyTpeHHee cTpoeHue no1eBoro uepBs», «HepBHas cuctema pwid», «HepBHas
cucrtema JArymkm», «HepBHas cucrema mnpecMbikaromuxcs», «HepBHas cucrema
ntu», «HepBHas cucrema wmuexkonurarommx», «HepBHas cucrema yenoBekay,
«Pednexcy.

OOopy/ioBaHKE: CBETOBOM MMKPOCKOI, MHUKPOMNPENapaTbl OAHOKIETOYHBIX
OpraHu3MOB, MHKpOIIpEnaparsl TKAaHEW, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UITIOKOXKHX, JKHMBBIE SK3EMIUIAPhl KOMHATHBIX pacTeHM, repbapuu
pacTEeHUM pa3HbIX OTJEJIOB, BIAYKHBIE MPENAPAThI )KUBOTHBIX, CKEJIETHI [I03BOHOYHBIX,
KOJUIEKUMU OeClO3BOHOYHBIX >KMBOTHBIX, CKEJET 4eJoBeKa, 00O0pyJoBaHHE is
NEMOHCTpPAllUA IIOYBEHHOIO M BO3AYIIHOTO IIMTAaHHUS PACTEHUH, PAaCILCIUICHUS
KpaxMajia i OCJIKOB IoJ AeicTBHEM (hepMEHTOB, 000PYIOBaHHUE ISl IEMOHCTPAIIUH
ONBITOB II0 W3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXAaHU3Ma JAbIXaTEJIbHbBIX
JNBWKEHUH, MOJIEJIA TOJIOBHOTOMO3TA PA3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas paboTa

«/3yueHue TKaHeu pacTEHUI.

JlaGoparopHas paboTa

«/3yueHune TKaHel JKUBOTHBIX Y.

JlaGoparopHas paboTa

«M3y4yeHne opraHoB IBETKOBOI'O PACTEHUSD.

Tema 10. PasmHokeHNe 1 pa3BUTHE OPTraHU3MOB

®opmbl pa3MHOXKEHHS OpraHU3MOB: Oecroyioe (BKJIHOYash BEreTaTUBHOE) U
nosioBoe. Buibl 6ecosioro pa3MHOKEHUS: MOYKOBAHUE, CIOPYJISLus, (hparMeHTaIus,
KJIOHUPOBAHHUE.

ITonoBoe pasmHoxkeHue. IlojoBbIe KIIETKH, WM rameThl. Meio3. Craguu




Mmenosa. [loBenenne xpomocom B Menose. Kpoccunrosep. buosormdyeckuii cMmsbICi
Mel03a ¥ TI0JIOBOTO mpouecca. Meio3 U €ro MecTo B d)KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpiiieBoe pa3BUTHE. ['aMeToreHe3 y *UBOTHBIX. 110JIOBBIE KETE3bI.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KieTOK. CrnepMmaroreHe3 u ooreHe3. CtpoeHue
MOJIOBBIX KJIIETOK.

OmnogoTBOpeHHEe MW AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOJIOrus — HayKa
0 Pa3BUTHH OPTaHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NpodIeM IMOPUOTIOSUM.
Konyenyus mopgoeernos u mooenu mopgoeeneza. Ctanuu 3MOpHUOTEHE3A KUBOTHBIX
(ma mpumepe narymku). Jpoo6nenue. Tumbl apoOnenus. /Jemepmunuposannoe u
HedemepMuHupogarnHoe opoobaenue. brnacmyna, munvt 6aacmyn. OcOOEHHOCTH
IpOOJIEHUsSI MJICKOMUTAIONIMX. 3apOoJbIIIEBbIC JHUCTKUA (TacTpyssuus). 3akiaaka
OpPraHoB W TKAaHEH W3 3apOAbIIIEBBIX JINCTKOB. B3anMHOe BiIMsSHUE 4acTel
Pa3BUBAIOIIIETOCS 3apO/IbIIia (AMOpHOHATbHAS UHIYKIIUS). 3aKiIaKa MjaHa CTPOSHUs
KUBOTHOTO KakK pe3yJIbTaT UEPAPXUUYECKUX B3aUMOJCUCTBUUA TIeHOB. BiusHue Ha
AMOPHUOHATIFHOE PAa3BUTUEPAZTUYHBIX (PAKTOPOB OKPYKAIOIICH CPeIbI.

Poct u pasButue kuBOTHBIX. [locTamOpuoHanbHbI mnepuoxa. llpsmoe wu
HenpsiMoe pa3BuTue. Pa3Butue ¢ MeraMopdo30M y OECIIO3BOHOYHBIX M MTO3BOHOYHBIX
KUBOTHBIX. bHollorMyeckoe 3HAUYEHUE MNOPSIMOTO M HENPSMOIO Pa3BUTHS, HX
pacrpocTpaHeHrue B Npupojie. TUIbl pocTa KUBOTHBIX. DaKTOPHI PETYISIUN POCTa
KUBOTHBIX U 4YesnoBeka. CTaiud MOCTAMOPUOHAIIBHOTO Pa3BUTHSA Y >KMBOTHBIX U
yenoBeka. [lepuoasl oHToreHe3auenopeka. CTapeHHe U CMEPTh KaK OMOJIOTHYECKHE
MPOLIECCHI.

PasMuoxenue u paszButue pactenuil. ['ametodur u cnopodur. Meio3z B
KU3HEHHOMIIMKIJIE pacTeHuil. OOpa3oBaHue criop B mpoiiecce meios3a. ['amerorenes
y pacTeHui.

OnnogoTBOpEHHE U Pa3BUTHUE  PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OTIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHnid. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHHU3MBbl pETYIISIIUA OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuiel m cxembl: «BererarmBHOE pa3MHOXKEHHE», «THUIBI 0eCIoaoro
pa3sMHOXeHUs», «Pa3zMHOXEHHE XJIaMUJIOMOHAJbI», «Pa3MHOXKEHUE JBIJICHBIY,
«Pa3MHOXeHue runpe», «Menosy, «Xpomocombl», «l'amerorenes», «CTpoeHue
SUIEKJIETKH M criepMaro3ouia», «OCHOBHBIE CTaauu OHTOTeHe3a», «lIpsmoe u
HenpsaMoepa3BuTue», «Pa3zBurue manuckoro xykay, «Pazputue capanum», «Pa3sutue
JATYIIKWY, «J[BOWHOE OTIOI0TBOPEHHE Y IIBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
OJIHOJIOJIBHBIX U JIBYJIOJIBHBIX pacTeHUi», «KW3HEHHBIH ITUKII MOPCKOM KamyCThl»,
«Ku3zHeHHbIN TUKIMXa», «KU3HEHHBIN UK NAOPOTHUKA», «OKHU3HEHHBIN UK
COCHBIY.

OO6opy/ioBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTsl SUIEKICTOK |
CIIEpPMAaTO30UJI0B, MOJIeNb « MK pa3BUTHS JISATYIIKI.

JlaGopaTopHas pabora

«M3ydyenue cTpoeHus MOJOBbIX KJIETOK Ha FTOTOBBIX MUKpOIpenapaTax.




[TpakTryeckas pabora

«BpIsIBIIEHHE TPU3HAKOB CXOACTBA 3apO/IbIIIEN TO3BOHOYHBIX JKUBOTHBIX Y.

JlabopaTopHas pabora

«CTpoeHue OpraHoB pa3MHOXEHHUSI BBICIIUX PACTCHUIN».

Tema 11. I'eHeTuka — HaykKa 0 HACJeJICTBEHHOCTHM M H3MEHYHBOCTH
OPraHu3MoB

Wcropust cTaHOBJIEHUS U pa3BUTHUSI T€HETUKH Kak Hayku. Pabotel I'. Menaens,
I'. me ®puza, T. Moprana. Ponb OT€UECTBEHHBIX YYEHBIX B Pa3BUTUU TI'E€HETHKH.
Pa6otet H.K. Konwsuoa, H.1. Basunosa, A.H. benozepckoro, I'.J[. Kapneuenko,
10.A. ®umumuenko, H.B. TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE TOHSATUS U CUMBOJIBL. | OMOJOTUYHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHBI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, T€TePO3UroTa, YUCTask JIMHUSA, THOPUJIbI, T€HOTUII, (PEHOTHII.
OcCHOBHBIE METOIbI TCHETUKHU: TUOPUIO0JIOTUYECKUN, ITUTOIOTUUECKHM, MOJIEKYJISIPHO-
TEHETUYECKUU.

JleMoHCcTpanuu

[Toptpersi: I'. Mennpens, I'. nme ®puz, T. Mopran, H.K. Konbuos,
H.N. BaBunos, A.H. benozepckuii, I'.J[. Kapneuenko, FO.A. ®ununuenko, H.B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxembl: «MeToJIbl TeHETUKIY, «CXEMBbI CKPEIIUBAHUS.

JlabopaTopHas pabora

«/Ipo3oduna kak 0OBEKT TEHETHUECKUX UCCIIEI0BAHUID.

Tema 12. 3axK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBblii  3akoH MeHgens — 3aKOH
eAMHO00pa3usi THOpUIOB MepBoro nokosneHus. [lpaBuno momunupoBanus. Bropoi
3akOH Menaenss — 3aKOH pacuIeIUIeHWs Npu3HakoB. LluTonornueckne OCHOBBI
MOHOTHOPUIHOTO CKpeluBanus. [ umoTe3a 4ucTOThl raMer.

AHanuzupytouee ckpemmBanue. [[poMexyToUHbIM XapaKTep HACIIEI0BAHUSI.

Pacuierienre npu3HakoB pU HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemyBanue. TpeTuit 3akoH MeHuenss — 3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUs MPU3HAKOB. [{uToNOrNUeckne OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pa6orsl T. Moprana. CuerieHHOe
HACJIEIOBAaHNUE T€HOB, HAPYLICHHUE CLEIUICHUS MEXy F'eHaMU. XPOMOCOMHAsl TEOPUS
HACJIEJICTBEHHOCTH.

['eneTnka mosia. XpOMOCOMHBIM MEXAHU3M OINpEAEIeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIM W TETEpPOraMeTHbIM I0J. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaclienoBanue npu3HaKkoB, CUEIUICHHBIX C MOJIOM.

I'enorun kak uenoctHas cucrema. I[lnenorponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBIM  ajyieu3M. B3anMOIENCTBUE  HEAJUICNIBHBIX  T'€HOB.
Kommementapuocts. Onucras. [lonumepust.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHUSL PACTEHHM, )KUBOTHBIX U YEIIOBEKA, & TAKKE
(U3HOTOTUYECKUX MPOIECCOB, MOBECHUS U KOTHUTUBHBIX (PyHKIMi. ['eHeTHUIECKHE
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHW3Mbl B3aUMOJICHCTBUS «XO35UH — TapasuT» |
«XO3MH — MHUKpoOMOM». ['eHeTWdeckne acmeKThl KOHTPOJS U HW3MEHCHHUS
HACJIEJACTBEHHOW MH(POPMAIINU B MIOKOJICHUSIX KIETOK U OPTaHU3MOB.




JemoHcTpannu

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

Tabmuiel 1 cxemsl: «IlepBelif U BTOpo# 3akoHBI Menpaens», « TpeTuit 3aKoH
Mennens», «AHanM3UpyoLIee CKpelnBanuey», «HemonHoe TOMHUHUPOBaHUEY,

«CuernsieHHOe HacleI0BaHWE MPHU3HAKOB Yy Apo3oduiiby, «['eHeTnka mosay,
«Kapuotun 4enoBeka», «Kapuotun  napozodpunsry, «Kapuotun — OTuib,
«MHOXECTBEHHBIN AJUIENU3M», «B3aumMoaercTBUE TEHOBY.

O6opyaoBaHKe: MOJEIb JIJIsl AEMOHCTPALUK 3aKOHOB €IMHO00pa3usi THOPHUIOB
MEPBOTO MOKOJICHUS U PACIICIIJIIEHUS IPU3HAKOB, MOJIEIb ISl IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOTO HACJEIOBAHUS MPU3HAKOB, MOJIENIb JJIsI JEMOHCTPAUUH CLETIJIEHHOTO
HaCJICI0BaHMS MPU3HAKOB, CBETOBON MUKPOCKOT, MUKpotpenapar: «Jlpozoduray.

[IpakTnyeckass  pabora  «M3yueHwe  pe3yiabTaTOB  MOHOTHOPUIAHOTO
CKPEIIUBAHUAY APO30(PUITBD.

[Ipaktuyeckas  paboTa «3yuenue pe3yJIbTaTOB TUTHOPUIHOTO
CKpEIIUBAHUAY IPO30(PUITB».

Tema 13. 3akoHOMePHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHoTMna W cpeabl npu  (GOpMHpOBaHUU  (PEHOTHIIA.
N3MeHunBOCTh TpU3HAKOB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE NPU3HAKUA. Buawl
U3MEHUYMBOCTU: HEHACIIEACTBEHHAs U HACJICICTBCHHAS.

Monudukanuonnas HU3MEHYUBOCTh. Ponb cpenbl B (opMupoBaHUU
MOAU(PUKALMOHHON u3MeHunBocTH. Hopma peakuum npusHaka. BapuannoHHBII
psan u BapuanuoHHass kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKALMOHHON
W3MEHYMBOCTH.

['enHoTHNIMUECKAasT M3MEHYMBOCTh. CBOMCTBA T€HOTUMUYECKOW H3MEHYMBOCTH.
BuasireHoTUNMUecKoi M3MEHYMBOCTU: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHaTuBHas W3MEHYMBOCTHL. Mei03 W TMOJIOBOM TMpPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYHUBOCTHA B CO3IaHUU
TeHETUYECKOT0 pa3HOOOpa3us B peiesiax OJHOTO BU/IA.

MyTanuoHHasT W3MEHYMBOCTh. BuIbl MyTanui: TI€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HHAYUMPOBAaHHbIE  MyTaluu.  SoepHble U
nuToriazMatuueckue myrtanuu. CoMaTHuecKkue W TMOJIOBble MyTaluu. [IpuduHbI
BO3HUKHOBEHUS MyTaluii. MyTareHsl MUX BIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O Tpollecca. 3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHOMN
m3menuuBocty (H.M. BaBuios). BHesgepHasu3MeHUMBOCTh U HACIEJCTBEHHOCTD.

Onucenemuxa U INULEHOMUKA, PONb  INUSCHEMUYEeCKUX ¢Hakmopos 8
HAC1e008anUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OPSAHUIMOS.

JemoHcTpanumn

IToprpersl: I'. ne ®pus, B. Moranucen, H.M. BaBunos.

Tabmuet u  cxembl: «Buasl  u3MeHuuBocTH», «MoaudukaroHHas
M3MEHYHBOCTHY, «KOMOMHATHBHAS M3MEHYMBOCTHY, «Meio3», «OmiIo10TBOpEHUEY,
«"eneTndeckue 3a00eBaHMsI YeTOBEKa», « Buabpl MyTaruiig.

OO6opy/ioBaHue: KUBBIE W TepOapHbIE IK3EMIUIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KHBOTHBIX C PA3TUYHBIMHA BUIAMH H3MEHUYHNBOCTH.

JlaGopaTopHas pabora

«MccnenqoBanne  3aKOHOMEPHOCTEM  MOAM(PUKAIMOHHONW  M3MEHUYMBOCTH.




[TocTpoenune BapruaOHHOTO PsiJia U BApUALMOHHON KPUBONY.

[IpakTruyeckas paborta

«MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 14. I'eHeTHKa Yea0BeKa

Kapuotun uyenoBeka. MexayHapoaHass IporpaMma HCCIEIOBAHUS T€HOMA
yesoBeka. MeTo/ibl M3yueHUsl TeHETUKY YeIOBEKa: TeHealornueckKuil, OJIM3HEe0BIH,
UUTOT€HETUYECKUM, MOMYJSIHUOHHO-CTATUCTUYECKUN, MOJIEKYJIAPHO-T€HETUYECKUM.
CoBpemMeHHOE  ONpeAciCHUE TEHOTHUIA:  MOJHOITEHOMHOE  CEKBEHUPOBAHUE,
FEHOTUUPOBAaHUE, B TOM uucie ¢ nomoupro [I[{P-ananmu3a. HacnencrBeHHbie
3a00eBaHusl YeioBeKa. [ eHHbIE W XPOMOCOMHBIE OO0JIe3HH 4YeloBeka. bonesnu c
HACJICJICTBEHHON MpPeapacnoioKeHHOCThIO. 3HAUEHHE MEIUIIMHCKOW TEHETUKHU B
MPEAOTBPAIEHUM U JICUEHWH TE€HETHYECKHX 3a00JIeBaHHMI dYesnoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJIOBbIE KIETKHU. [IOHSATHE «TrE€HETHYEeCKOro
rpy3a». DTUYECKHUE aCTEKThl UCCIEAOBaHUN B OOJACTH PENAaKTHPOBAHUS IF€HOMA U
CTBOJIOBBIX KJIETOK.

['enernueckne (akTOphl TOBBIIIEHHOW YYBCTBUTEIBLHOCTH 4YeEJIOBEKa K
Gu3HUeCKOMY M XUMHUYECKOMY 3arps3HEHHUIO OKpy»Karoimien cpenbl. ['eHeTndeckas
IPEAPACHOJIOKEHHOCTh YEIOBEKA K MAaTOJOTHUSIM.

JleMoHCcTpanuu

Tabmuupbl u cxembl: «Kapuotun yenoBekay, «MeTonbl M3ydeHUS TEHETHKHU
yejoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIIOBEKay.

[IpakTryeckas paboTa

«CoOCTaBIIEHHE U aHATIN3 POJOCIOBHOM.

Tema 15. Cesiekuust OpraHu3MoB

JloMecTukanus U CeeKIUs. 3apOKIACHUE CEIEKIIMU U TIOMECTUKALINU. YUYECHUE
H.N. BaBusiosa o [leHTpax MpoUCXOXKICHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX PAaCTCHUI.
Ponp cenexkuuu B CO3MaHUM COPTOB PACTEHUN W MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX pSJIOB B HACJIEACTBEHHOW HW3MEHUYHMBOCTH
H.W. BaBunosa, ero 3HaueHue JJIs CEISKITMOHHON pabOTHI.

Metonpl ceneKkIMOHHONW paboThl. VICKyCCTBEHHBIN OTOOpP: MAacCoOBBIA U
WHIMBHUIYaJIbHBINA. JTaIbl KOMOMHAIIMOHHON CeeKIuu. VcbITaHue MPOU3BOIUTEIICH
0 TMOTOMCTBY. OTOOp MO TEHOTHITY ¢ IMOMOIIBIO OIEHKH (DEHOTHIA MOTOMCTBA H
0TOOp 1O TeHOTHITY ¢ moMoIbio ananuza JJHK.

HckyccTBEHHBIM MyTareHe3 Kak MeTO/1 CeNIEKIIMOHHOM pa0oThl. PaananuoHHbIi
U XUMUUYECKUN MyTareHe3 Kak MCTOYHHK MYTalllil y KyJIbTYpHBIX (POpM OpraHu3MOB.
Hcnonb3oBaHWe TEHOMHOTO PEIAKTUPOBAHUS W METOJI0B pekoMOuHaHTHBIX JIHK
JUIS1 TIOJTYYEHUSI UCXOAHOTO MaTepralia il CEJIEKIUU.

[Tomydyenue MOJITUTLIIOUIOB. Buaytpusugonas ruopuan3aIns.
bimzkopoacTBeHHOE CKpellluBaHue, WK UHOpUAUHT. HepoacTBEHHOE CKpelllMBaHue,
WM ayTOpuauHT. ['eTepo3uc u ero mpuduHbl. Mcrnonbp3oBaHne reTrepo3uca B CEJICKITUH.
Otnanénnas tubpumamszarus. [Ipeomonenune Oecrutoausi MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CENEKIIMU PACTCHUN U )KUBOTHBIX. «3€1E€HAs PeBONOUULY.

CoxpaHeHre U U3yYeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUHN U HX
JTUKUX POAUYEH JUIsl CO3/IaHUSI HOBBIX COPTOB U THOPHIOB CEIHCKOXO3SHCTBEHHBIX
KYJbTYp. H3yuenue, coxpamnenue u ynpasieHue 2eHeMmuUyecKumMy pecypcamu




CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — JCUBOMHLIX 6  YeaxX  YIy4uleHus
CYyuecmeyowux U co30aHusi HOGbIX NOpPOO, JUHULUL U KPOCCO8, 8 MOM YUCTe C
NpUMeHeHUeM COBPEMEHHbIX MemO008 HAYUYHbIX UCCLe008AHUL, NepedosbiX Uuoel u
NepCneKmuBHbIX MexXHOI02UM.

JleMoHCcTpamu

[Toptpersi: H.M. BaBuwnoB, W.B. Mwuuypun, [I'.JI. Kapneuenko,
ILIL Jlykesnenko, b.JI. Actaypos, H. bopnoyr, [I.K. benses.

Tabmuibl u cxembl: «L{eHTpBI MPOUCXOKACHUS W MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSJI0B B HACIEICTBEHHOW H3MEHYUBOCTHY,
«Metonwl cenexnumny, «OTaanéHras ruopuanu3anusy, «MyrareHesy.

JlaGopatopHas pabota «M3yueHHE COPTOB KyJIbTYpHBIX pAcTECHHH U

MOPOJIIOMAIITHUX )KUBOTHBIX).

JlabopaTopHasg  pabotra «VI3ydeHWe METOAOB  CEJNEKLIHMH  PACTECHUI».
[Ipaktuueckas padota «IIpuBUBKa pacTeHU.

Okckypcust «OCHOBHBIE METOABl M JOCTHXKEHHUSI CEJIEKIUU PpPACTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO (PepMy, COPTOUCTIHITATEIHHBIN
y4acTOK, B TEIUTMYHOE XO34UCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UITU HAYYHOTO
LEHTPA)».

Tema 16. BnoTexHoJI0THS M CHHTETHYECKAA OMOJIOTHA

OOBEKTHI, HCHOJb3yeMble B OHOTEXHOJIOTHMHM, — KIJIETOUYHbIE W TKAHEBbIE
KYJbTYPbl, MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKa. TpaguiimoHHass OMOTEXHOJOTHS:
XJIe00ONeYeHre,  MOJy4YECHHE KHCJIOMOJIOYHBIX IIPOJIYKTOB, BUHOJIEIINE.
MukpobOuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJOTMYECKHX TEXHOJIOTHM.
[IpousBoacTBO O€nKa, aAMUHOKUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMM W MHCTPYMEHTOB LEJIEHAINPABICHHOTO W3MEHEHHUS M
KOHCTPYHUPOBaHHSI TEHOMOB C LIEJBIO MOJYYEHUS OPTaHU3MOB M UX KOMIIOHEHTOB,
COJIepKalIiX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUYECKUE MTYTH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KIETOK W TKAHEH PACTEHUU U
KUBOTHBIX. KpmoOanku. Comaruueckas ruOpuaM3anmus W COMATHUYECKHM
sMOpuoreHe3. lcmonp30BaHWe TaruIOWJOB B CENEKIUMU pacTteHuid. [lonyuenue
MOHOKNIOHANbHBIX aHmumen. Mcnoav3oeanue MOHOKIOHANbHLIX U NOJUKIOHANIbHBIX
aumumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PeKoHCTpyKIUs
SIMUEKIETOK M KIOHUPOBAHUE XUBOTHBIX. MeETOI TpaHCIUIAHTalUHU SI€p KIIETOK.
Texnonozuu 0300po6aeHUs, KYyIbMUBUPOBAHUL U MUKPOKIOHAILHO20 PAIMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasi W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha U
koHcTpyupoBanue pexkoMOuHaHTHBIX JHK. Cozoanue mpanceennvix opeamuzmos.
JIOCTHKEHUA ¥ IEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOW MHKEHEPUH. DKOJIOTUYECKUE U
ATUYECKHE POOIEeMbl TEHHOW UHKEHEPUH.

Menuuuackue OmotexHosoruu. IlocrreHomuas mudpoas meaunuHa. [T1IP-
TUarHocTuka. MeTaO0oJIOMHBIM aHalnu3, TCHOICHTPUYCSCKHN aHalu3 IpoTeoMa
YEJI0BEKA ISl OLIEHKU COCTOSIHUS €ro 310pOBbi. VICIonb30BaHME CTBOJIOBBIX KIIETOK.
Tapretnas tepanusi paka. 3D-OuommxeHepus st pa3paboTKu (yHIAMEHTAIBHBIX
OCHOB MEAMUHMHCKUX TEXHOJOTHUM, CO3/IaHUS KOMIUICKCHBIX TKAHEHW COYECTAHUEM
TEXHOJIOTUN TpEXMEpHOro OuompuHTHHTa W ckaddonauHra s peuieHus 3aaad




MEPCOHANM3UPOBAHHON MEULINHBI.

Coznianve BEKTOPHBIX BaKIMH C 1EJIbl0 obOecrneueHuss KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycraHoBieHune MOJEKYISPHBIX MEXaHU3MOB
¢bynxuunonupoanusi PHK-conmep:kammx BHpPYCOB, BBI3BIBAIOIIUX OCO00 OMAacHBIC
3a00s1€BaHuUs YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanmn

Tabmuupbl u cxemsl: «Vcnoap30BaHle MUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM
Mpou3BOACTBEY, «KiteTounast mHkeHepus», «I eHHass HHKESHEPHUS.

JlaGoparopHas paboTa

«M3ydeHne 00bEKTOB OMOTEXHOIOTUI.

[Tpaktrueckas pabora «IlomydeHne MOJIOYHOKHUCIIBIX TTPOTYKTOB.

Okckypeusi  «bHOTEeXHONOTHS — BaKHEWIAs TPOW3BOJIWTEIbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 kaace

Tema 1. 3apo:kneHue m pa3BuTHE 3BOJIONMOHHBIX TMPeICTABJICHUH B
onosorum

OpomonmonHas tTeopuss Y. JlapBuna. IIpeanochliku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp W HaywyHas pAestenbHocTh Y. JlapBuHa. JIBMXKyIIME CHIIBI
ool BUJoB 1o Y. JlapBuHY (BbICOKasi HWHTEHCUBHOCTb Pa3MHOXKECHUS
OpraHU3MOB, HACJEICTBEHHAas HM3MEHUYMBOCTh, OOprbda 3a  CyIlecCTBOBAaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoit Teopuu sBogoruu (CTI). HelitpansHas Teopust
sBoNOLMK. COBpEMEHHAsl 3BOJIIOIIMOHHAST OHOJOrvsa. 3HAYEHUE HBOJIOLUOHHOU
TEOPUUB (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JeMoHcTpanuu

[Toptpersl: Apuctorens, K. Jlunnen, X.b. Jlamapkx, 39.K. Cenr-Unep,
K. Kwosbe, Y. Hapsun, C.C. YUerBepuxkoB, MN.M. IlImanbrayzen, k. XoJseiiH,
J1.K. bensies.

Tabmuubl u cxembl: «Cuctema xxuBoit mpupoasl (1o K. Jluanero)», «Jlectauna
®KUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (QopMUpoOBaHUS MPUCTOCOOICHUN Yy
pactennii u *kuBOTHbIX (1Mo Jlamapky)», «Kapra-cxema Mmapuipyra MyTelIECTBUS
Y. JapBuna», «Haxoaxu Y. [apBuna», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«Iloponsr romy6eit», «MHoOroobOpasue KyJIbTypHBIX (GopM KamycTey, «lloposs
JIOMAITHUX )KUBOTHBIX», «Cxema oOpa3zoBaHusi HOBbIX BHaOB (o Y. [lapBuny)y,
«CxemMa COOTHOILIEHUS MABWXKYIIUX CHUJ SBOJOUUN», «OCHOBHBIE MOJOKEHUS
CUHTETUYECKON TEOPUU IBOJIOLIUNY.

Tema 2. MuKpo3BoIIOIUSA U €€ pe3yabTaThl

[Tonynsitiust Kak ajeMeHTapHas eauHuIa 3BOJIIOIUMU. COBpPEMEHHBIE METO]IbI
OIICHKM TEHETHYECKOrO0 pPa3HooOpa3uss U CTPYKTyphl momynsinui. M3MeHeHue
reHooH/Ia TOMyJSAIMKM KaK dBJIEMEHTApHOE DBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro papHosecus JIx. Xapau, B. BaitaOepra.

DOnemeHTapHbie (PaKTOPhl (ABMKYIIAE CHUJIBI) DBOJIONMH. MyTallMOHHBIHA
mporiecc. KomOmHaTMBHas u3MEHUMBOCTH. Jlpelid TeHOB —  ciywaiiHbIe
HEHAIPaBJICHHBIC U3MEHEHHS YacTOT aJljiesied B momynsiusx. IQQexT ocHoBaTes.




Dpgexm oOymuinounozo eoprviwika. CHUdICEHUE 2eHemUYecKo20 pa3zHo00pa3Us.
npuyunvl u creocmeus. llposenenue s¢hpexma Opeticha 2enos 6 OOILUIUX U MATBIX

NONYJAYUSIX. Murpanumu. N3onsamus TTOITYJISIITAM: reorpaduueckas
(mpocTpaHcTBEHHAs ), OMooruyeckas (penpoyKTUBHAS).

EcrecTtBenHblii 0TOOp — Hampapisomuid (akTtop dBoMOIKMUA.  DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA,  CTAOMJIM3UPYIOLIUH,  pa3pbIBAIOIIUNA

(mm3pyntuBHbIi). [lomoBoit oTOOp. BO3HUKHOBEHHME M 3BOJIOIUS COIMAIBHOIO
MIOBEJICHUS 'KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHM3MOB  Kak  pe3yjbTaT  MHUKPO3BOIIOLHUU.
Bo3nukHOBeHHE MPUCTIOCOOIEHUI y OpraHu3MOB. ApoMOp(O3bl U HIU0AAANTAIIUH.
[Tpumepsl mpucnocoOIeHU Yy OpraHu3MoB: MOPQOJIOTHYecKre, (PU3NOIOTHIECKHE,
OMOXMMHUYECKHUE,  TOBEICHUECKHUE. OTHOCHUTENBHOCTh  MPHUCTOCOOICHHOCTH
OpraHU3MOB.

Bun, ero xkputepun u CTpyKTypa. BumooOpazoBaHue Kak pe3yJbTaT
MUKPO3BOIIOIMH. M30s11us1 — KitroueBoit haktop BugooOpazoBanus. [1yTtu u criocoOsl
BUJ000pa3oBaHus:  ajionarpuueckoe  (reorpauyeckoe),  CUMIATPUUYECKOE
(?K0JIOrMYECKOE), KMTHOBEHHOE) (MTOJIUILTONAU3AIMS, THOpUIn3atus). JmuTenbHOCTD
SBOJIFOLIMOHHBIX IIPOLIECCOB.

MexaHu3Mbl OpMUPOBAHUST OMOTOTUYECKOTO Pa3HOOOpa3us.

Posb 5BOTIONIMOHHON OMONOTHU B pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
OuopazHooOpazusi. MUKpPOIBOJIONMUS W KOIBOJIOLMS TMAapa3uTOB U HUX XO3SIEB.
Mexanu3mbl (POpMUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpPBOBI C
HEM.

JeMoHcTpanuu

[Toptpetsr: C.C. YUeTBepukos, 3. Maiip.

Tabmuupl u  cxembl: «MyTalMOHHAs W3MEHYMBOCTH», «llomynsiuoHHas
CTpyKTypa Buia», «Cxema TposiBICHHS 3akoHa Xapnu-BaitaOepra», «/[Bmwxymiue
CWJIBl DIBOJIOIUNY», «DKOJOTHYECKAash HW30JSAIUsS TOMYJSIUA CEeBAaHCKON (openny,
«leorpaduueckast  W3OMALUUA ~ JUCTBEHHUIIBI ~ CHOUPCKOM U JIMCTBEHHUIIBI
naypckoi», «IlomynsiuoHHbIE BOJHBI YUCIEHHOCTU XHIIHUKOB U KEPTB», «Cxema
JEUCTBUA E€CTECTBEHHOTO o0TO00pa», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HpycrpuanbHbiiMenannu3sM», <«OKusple wuckonaemsie», «lIOKpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromnias OKpacka YKUBOTHBIX»,
«Duznonornueckue ananrauum», «lIpucnocoOGieHHOCTh OpraHu3mMoB M €€
OTHOCUTEIBHOCTHY, «Kpurepuu Buna», «Buasl- ABoitHUKNW», «CTpyKTypa BUAa B
npupojie», «Crocoosl Bua000pa3zoBanus», «['eorpadpuueckoe Buaooo6pazoBaHue TpEx
BUJIOB  JaHABILIEH», «IKOJIOrMYECKOe  BUJI000pPa30BaHHE  BUIOB  CHUHUI,
«ITonumnouael pacteHuit», «KamycTHO-peaeUHBIMTHOPUTY.

Oo6opynoBanue: repdbapun pacTeHUM, KOJJICKIIUM HACEKOMBIX, Yydesa MTUIl U
3BEpeil ¢ MpUMepaMy Pa3IMYHBIX MPUCITOCOOTICHUH, dydesia MTUIl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHWid OJM3KUX BHJIOB, OOPA30BABIIUXCS Pa3IAYHBIMU
CIIOCOOaMHU.

JlaGopaTtopHas paboTa

«BplIsiBIEHUE U3MEHUNMBOCTH Y 0COO€H OHOTO BUAAY.

JlaGopaTtopHas pabora




«[IpucnocobneHust OpraHu3MOB U UX OTHOCUTEIbHAS 1LIEIECO0OPA3ZHOCTHY.

JlabGopaTopHas paboTa

«CpaBHeHUE BUJOB 110 MOP(POJIOTUYECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJilonus 1 €é pe3yJabTaThl

Metoasl n3ydeHHs] MaKpO3BOIIOLUHU. [1aneoHTOIOrMYeCKre METOIbI 3YyUEHHUS
sBostonuu. [lepexoansie Gopmbl U HUTOTEHETUYECKUE PSBI OPTAHU3MOB.

buoreorpapuyeckue meTonbl u3yudeHus HBomoIuU. CpaBHeHUE QIIOPHI H
¢dayHpl MaTepuKOB W OCTpOBOB. bumoreorpadmuueckme obmactu 3emum. Bumgsr —
SHJIEMUKHU U PEIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrHYECKUE METOABl N3YYECHHS
IBOJIIOLMU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLUMH OHTOI€HE3a W TOSBJICHHS
ABOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE U AaHAJIOTUYHBIE OpraHbl. PyiuMeHTapHbie
Oopranbl W  aTaBU3Mbl.  MOJEKYISIPHO-TCHETUYECKHE, OMOXMMHUUYECKHUE U
MaTeMaTU4YECKHE METOIbI U3yUEHHUS 3BOMONUU. ["'oMosiornunbie rensl. COBpeMEHHBIE
METOJBIIOCTPOCHUS (PUIIOTC€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U 3BOJIIOLNSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TIpaBUiIa) ABOMIONUU. [Ipunyun cmewnvt QyHKyui.
HeobOpatumocTts 3Bomonuu. ApantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIFOLUY.

JleMoHcTpanuu

[Toptpetsr: K.M. bap, A.O. KoBanesckuit, ®. Mromnep, 3. I'ekkerns.

Tabmuupl U cxembl: «DUITOTEHETHYECKU PsIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOblie AIIEPHD, «Creronedanby, «PuHnouTh, «CemeHHbIE
nanopoTHUkn», «buoreorpadguueckue 30HbI 3emin», «Jllpeiid KOHTUHEHTOBY,
«Pemuktely, «HauanpHble cTaguu HSMOPUOHAIBHOTO PAa3BUTHUS  MMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTrMYHBIE W  aHAJOTUYHBIE OpraHb, «PyIUMEHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0OpHl 4YelOBeKa | IIuMIaH3e», «lmaBHbIC
HaIpaBJICHUS IBOIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIFOIIUNY.

OO6opy/ioBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emJie

HayuHble THUMOTE3bl TPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcrepmusi. JlIoHayuyHble MPEACTABICHHUS O 3apOXKACHUM JKU3HU (KpEarmoHHU3M).
['unore3a MOCTOSIHHOIO CaMO3apOXKJICHUS MKU3HU U €€ ONPOBEPKEHUE ONBITAMU
®. Penu, JI. Cnannanuanu, JI. [lacrepa. IlpoucxoxaeHue *u3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATanbl HEOpraHu4eckoil sBotonuu. [lnanerapuas (reosoruueckas)
ABONIONMSA. XUMHUYECKasi 3BOJIOLMS. AOUMOTEHHBI CHHTE3 OPraHWYECKHUX BEIIECTB
u3 Heopranuueckux. OnbiT C. Mumnepa u I'. IOpu. OO6pa3oBaHue mNOJIUMEPOB
n3 moHomepoB. KoanepBatHas runore3a A.M. OmnapunHa, runoTre3a MNEpPBUYHOTO
oynwona/lx. XonneiHa, renetndeckas runore3a ['. Ménnepa. Pubo3umer (T. YUek) u
runore3a «vupa PHK» V. I'mnbepra. ®opmupoBanne mMeMOpaH U BO3SHUKHOBEHHUE
npoTokieTku. ctopust 3emiii 1 MeToAbl €€ u3yueHus. VckonaeMble OpraHMYeCcKue
OCTaTKH.

['eoxpononorus u €€ Mmeronpl. OTHOCUTENbHAsA U a0CONIOTHAS T€OXPOHOJIOTHSL.




['eoxpoHOIOrnYecKas MIKaja: 30Hbl, 3pbl, IEPUOJIBI, SITOXU.

HauanbpHble 3Tanbsl Opranndeckoi 3BOONUU. [10sBIIEHHE U SBOTIOLMS IEPBBIX
KJIETOK. OBoironusi  MmeTabonu3ma. BO3HUKHOBEHHE  MEPBBIX  IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJIor MEPBBIX Ha 3emile COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3yKapuoT (cUMOMOTeHe3). DBOJIIOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoucxokieHWE MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC 3Tambl BOJIIOIUHU BHICIIMX pacTeHUil. OCHOBHBIC apoMop(do3bl
pactenuid. Beixon pactenuii Ha cymy. [losiBieHre CIOPOBBIX pACTEHHUI U 3aBOCBAHUE
umu cyid. CeMeHHble pacTenus. [IpoucxoxaeHre NBETKOBBIX PACTEHUM.

OCHOBHBIC D3Tambl HBONIONUU KUBOTHOTO Mupa. OCHOBHBIC apoMop(do3bl
XKUBOTHBIX. Benpackas ¢dayna. KeMOpuiickuii B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
tunoB. [lepBrie XopaoBble KUBOTHbIEC. JKHU3HBb B BOJIE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuduii u pentuinil. [IpoucxoxaeHne MICKOMUTAIONUX U TITHUII.
[Ipunun kimroueBoro apomopdoza. OcBoeHrue 6€CO3BOHOYHBIMU U IO3BOHOYHBIMHU
KUBOTHBIMH CYIIU.

Pa3Butue xun3HU Ha 3eMII€ 110 3paM U [IEPUOJaM: apXeil, IPOTEPO30M, Maneo30i,
Me3030M, KaiiHo30HM. OO0I1as XapakKTepucTUKa KIMMaTa U re0JIOrMYeCKUX MPOIIECCOB.
[TosiBeHue u paciBeT XapaKTepPHBIX OPraHU3MOB. YTJeo0pa30BaHUE: €r0 YCIOBUS U
BJIMSIHUE HA Ta30BbIM COCTAaB aTMOC(EPHI.

MaccoBble BbIMUPAHHS — 3KOJOTHYECKUE KPHU3HUCHI mpouutoro. IIpuumHbel u
CIEACTBUS MAacCOBBIX BbIMHpaHHN. COBPEMEHHBIM JKOJIOTUYECKUH KpPHU3UC, €r0
ocobenHoctH. [Ipobnema coxpanenust OuopazHooOpazust Ha 3emiie.

CoBpeMeHHass cucTeMa opraHudeckoro Mmupa. [lpuHuunel kinaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JleMoHCcTpanuu

[Toptpers: @. Pemu, JI. Cnammanuanu, JI. Ilacrep, .M. MedHUKOB,
A.W. Onapun, JIx. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema ombiTa @. Penmn», «Cxema ombita JI. IlacTepa
[0 M3YYEHHUIO CaMO3apoXKIeHus ku3Hm», «Cxema ombita C. Mwunepa, I'. FOpuy,
«ITanblHEOPTraHUYECKOW 3BONIOLIUNY, «['€oxpoHosornyeckas mkaina», «HauanbHbie
STambl OpPraHUYECKOW HBoMIOIUKY», «CxemMa 00pa3oBaHUS JYKAPUOT MyTEM
cuMbOuorenesa», «Crucrema XUBOl pUpoAbl», «CTpoeHne BUpyca», «ApoMopQo3bl
pactenuity, «Punnoputs», «OIHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHbBIC
Bojlopociny, «Mxwm», «llanopotHukm», «l'olocemeHHble pacTeHus», «OpraHsl
IIBETKOBBIX pacTeHuit», «Cxema pa3BUTUSA KUBOTHOTO MHPa», «ApoMopdo3bl
KUBOTHBIX»,  «lIpocreitmme», «Kumeunonomoctueie», «llnockue  4depBum»,
«Unenucronoruey, «PwiObl», «3eMHOBOAHBIEY, «lIpecmbikaromuecs», «lITuiibny,
«Mnekonuraromue», «Pa3zBurue Xu3HU B apXeuckou 3pe», «Pa3Buthe XKuU3HU B
MPOTEPO30MCKOMN 3pen», «Pa3BUTHE XKU3HU B Ma€O030MCKOU 3pe», «Pa3BuTHe XKU3HU
B ME3030MCKOM 3pe», «Pa3zBuTue XKHU3HM B KallHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTOMHUPAY.

Ob6opynoBanue: TepOapuM PACTEHUM PA3IMYHBIX OTJENOB, KOJUIEKIIHH
HAaCEKOMBIX, BJIaXKHBIE MpENapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIHOCKOB, KOJUICKIIUU




UTJIOKOXUX, CKEJIEThl TO3BOHOYHBIX >KMBOTHBIX, Uydesia NTUIl U 3BEpPE, KOJUIEKIIMU
OKaMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKM OPraHMYECKHX  OCTAaTKOB
OpTraHU3MOB.

Bupryanbnas nabopartopHas padora «MojaenupoBanue onbiToB Musiepa-FOpu
0 W3Y4YEHUI0O aOMOTeHHOIO CHHTE3a OpPraHWYECKUX COCIUHEHUUW B MEPBUYHOU
atMocdepe».

JlabopaTopHas pabora

«M3ydyeHure U onrMcaHne UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

[IpakTryeckas paboTa

«3yuenne ocoOeHHOCTEN CTPOEHUS PaCTEHUI pPa3HBIX OTIEIOBY.

[IpakTrueckas paboTa

«M3ydeHne 0cCOOCHHOCTEH CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX).

Tema 5. IlpoucxoxiaeHue Yea0BeKa — AHTPOINOTeHe3

Pa3znensl 1 3a1a4n aHTPONOJIOTUU. MEeToAbl aHTPOIOJIOT U H.

CraHoBJIEHHE TPEICTABICHUNM O NPOUCXOKIACHUU YEJIOBEKa. PenurnosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO 4YenoBeKa € KMBOTHBIMU. CHUCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenscTBa  CXOJCTBA  4YEJIOBEKA  C  JKHUBOTHBIMU: CpPaBHUTEIIBHO-
Mopdooruyeckue, AMOPHUOTIOTUYECKHUE, (bu3H0I0r0-0MOXUMUYECKHE,
noBegeHueckue. OTIMYMS YEeIOBEKa OT JKUBOTHBIX. [IpSIMOXOKIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra M BTOPOM CUTHAJIBHOMU
CHUCTEMBL.

JIBrkymine cuibl ((pakTopbl) aHTpONIOreHe3a: ONOJIOrHYeCKUe, COLIMATIbHBIE.

CooTHolIeHnEe OMOJOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OCHOBHBIE CTaaUU AaHTPOIOreHe3a. PaHHME 4enoBEeKOOOpa3Hble O00€3bSIHbI
(IpOKOHCYJIBI) U paHHUE MOHTHJIBI — OOIIKE MPEJKU YeTOBEKOOOpa3HbIX 00€3bsH U
T01e. ABCTPaAJIONUTEKU — JABYHOTHE TpPEAKH Jrojaei. YeloBeK ymelnblid, MepBble
U3TOTOBJIEHUST OpYIUM Tpyaa. UenoBeK NpAMOXOIAIIMHA U TNEPBBIA BBIXOJ JIHOJEH
3a mpenenbl Adpuku. YenoBek reinens0eprekuii — o0Imii Mpe1oK HeaHepTaTbCKOTo
YeJOBEKa M 4YEJOBEKa pa3yMHOro. YenoBeK HEaHAEPTAIBCKUM KAaK BHUJ JIHOJEH
XOJIOHOTOKJIMMATa. YenoBek pa3yMHbIM COBPEMEHHOTO THIIA, ICHUCOBCKHUM YEIIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npefenamu Adpuku. [laneoreneTuka v majieoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO ueNoBeKa. EcTecTBEHHBIN OTOOp B MOIMYNSIUSAX
yesnoBeka. MyTanmoHHbIN mipolece U noaumMopdusM. [lonynsumoHHbie BOIHBL, Apend
Ie€HOB, MUTpaus U «d(PQPeKT OCHOBATENS» B OMYJISUAX COBPEMEHHOIO YEJIOBEKa.

UYenoseueckue pacel. lloHdatue o pace. bosbumme pacel: €BpoIleOHIHas
(eBpasuiickas), aBCTpaJO-HETpOUIHAs (IKBATOpUAIbHAS), MOHTOJIOUIHAs (a3UaTCKO-
amepuKkaHckasi). Bpems W myTu paccelieHMs 4eloBeKa IO IuiaHere. EAMHCTBO
yenoBeueckux pac. HayyHas HecocTosiTenbHOCTH pacu3Ma. [IpucrnocoOiaeHHOCTb
YeJIOBeKa K Pa3HBbIM YCJIOBHUSIM OKpYXaroiehd cpensl. BrusHue reorpadudeckoit
cpenbl u aperda reHoB Ha MOPGOIOTHIO U (PU3UOJIOTHIO YETTOBEKA.

MexauciuruimHapable  MeToabl B (u3udeckoil  (OMOIOrHYecKo)
AHTPOMOJIOTMHU. DBOJIIOLMOHHASI aHTPOMOJIOTUSI M TAJI€OAHTPOIIOIOTHS YETIOBEYECKUX
MOMYJSILUK. bHoconManbHbIe HCCIEAOBaHHUS NPUPOABI 4YenoBeka. lccimenoBaHue
KOABOJIIOLIMAOMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.




JemoHcTpannu

[Toptpetsr: Y. lapBun, JI. JIuku, A.4. Poruackui, M.M. I'epacumos.

Tabmuiet w cxeMbl: «MeToasl  aHTpomojiorun», «['0JIOBHOM — MO3r
yenoBekay, «YemnoBekooOpasHbie 00e3bsHb», «CKener 4eloBeKa U CKeJeT
IUMIIaH3e», «PyIUMEHTBl W aTaBU3MbD», «JIBMKYIIME CHJIBI AHTPONOTECHE3a»,
«OBOJIIOIIMOHHOE APEBO YEJIOBEKa», «ABCTPAIONUTEK», «UEIOBEK yMENbIi»,
«Yenosexk  mpaMoxomAmun», «JleHucoBckuii  yenmoBek» — «Heanmepranblbby,
«KpomanboHLB», «IIpenku denmoBeka», «ITambl 3BOJIOLMAN YeJIOBEKa», «Packl
YEJIOBEKA.

OO06opynoBaHue: MyJISI)KA OKAMEHEJIOCTEH, TPEAMETOB MaTEPUATbHOUN KYJIbTYPBI
MpEeIKOB YeloBeka, pernpoaykuuu (dotorpaduu) KapTUH ¢ MH(POJIOTHYECKHUMH H
OMOJEHCKUMHU  CIOKETaMH TPOUCXOXKJIEHUSI 4YeloBeKa, Qororpaduu HaXOA0K
HCKOIIAEMBIX OCTATKOB YEJOBEKA, CKEJIET YEIOBEKA, MOJEIb 4Yepera 4YeJOBEKa U
yepena MIMMIIAaH3€, MOJIENIb KUCTH YeJOBEKa M KUCTU IIMMIAH3€, MOJEIHU Topca
PEAKOB YETIOBEKA.

JlabopaTopHas pabota

«M3ydyeHne OCOOCHHOCTEW CTPOCHHUSI CKelleTa 4YeJIOBEeKa, CBA3AHHBIX C
IPSAMOXO0XKICHUEM.

[IpakTuyeckas pabora

«M3yyeHne 3KOJOrHUECKUX a1alTallui YeII0BEKay.

Tema 6. Dxosiormss — Hayka 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPYKAKOLIEH cpeaou

3apoxaeHue U pa3Butue skojorud B Tpyaax A. ['ymOGonsara, K.®. Pynse,
H.A. CesepuoBa, O. I'ekkens, A. Tencin, B.H. CykauéBa. Pazgenst u 3amaun
9KoJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAyKaAMH.

Metoasl sxosioruu. lloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B DKOJOTHH:
npupoAHbIe U JabopaTopHblie. MojenupoBaHue B IKOJIOTMH. MOHUTOPUHT
OKPY’KaroIIeH Cpe/ibl: JIOKAIbHbIN, PETHOHAILHBINA U TJ100aJIbHBIMN.

3HaYeHUe  HKOJOTMYECKUX 3HAHMW Uil  4YelOoBEKa. ODKOJOTHMYECKOE
MHPOBO33PEHHUE KaK OCHOBAa CBS3€M 4YeaoBedyecTBa C mpupogon. PopMupoBaHUE
AKOJIOTHYECKOHN KYJIbTYpPbl U KOJIOTMYECKOW TPAMOTHOCTH HACETICHUS.

JleMoHCcTpanuu

[Toptpetsl: A. TI'ymbGompar, K.®. Pymee, H.A. CeBepuon, O.Iekkens,
A. Tencnu, B.H. Cykaués.

Tabnuiel 1 cxembl: «Paznensl skonorum», «Metonbl skojorum», «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH CPEIIbD».

JlabopaTopHas paboTa

«M3yueHune MeTo1I0B IKOJIOTUUECKUX UCCIICIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OUTAHUSA

OkoJyoruyeckre (PakTopbl U 3aKOHOMEPHOCTU WX neicTBus. Kmaccudukarms
IKOJIOTUYECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTpomoreHHbie. OO0rme
3aKOHOMEPHOCTH JIeHCTBHUSI dKoJorudeckux (akropos. IlpaBmino muHUMYyMa
(K. mpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnaeckue haktopsl. CBET Kak IKOJIOTHUECKUi dakTop. JlelicTBre pa3HbIX




YYaCTKOB COJIHEYHOT'O CIIEKTPA HAa OpraHU3Mbl. DKOJOTHYECKUE TPYIIbl PACTEHUN U
KUBOTHBIX M0 OTHOIIEHUIO K cBeTy. CUTHaAJIbHAsS POJIb cBeTa. POTONEPHOINU3M.

Temmeparypa kak »sKojornueckuid dakrtop. JleiicTBue TemmepaTypsl Ha
opranu3Msbl. [[IOWKUIOTEpMHBIE W TOMOWOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skojoruueckuid (akrop. IlpucmocoOiieHuss pacTeHUd K
noJJiep>kaHuio BogHoro 6ananca. Kinaccudukaius pacTeHU 0 OTHOIICHUIO K BOJIE.
[IpucnocoOaeHus )KUBOTHBIX K H3MEHEHHIO BOJTHOTO peXKHMa.

Cpenpl oOHWTaHHSA OpPTaHW3MOB: BOJHAS, HAa3eMHO-BO3YIIHAs, IMOYBEHHAS,
rIIyOMHHAs MOANOYBEHHAs, BHYTPHOPTaHU3MEHHAS. OU3NKO-XUMHYECKUE
0COOCHHOCTHCpE 00uTaHus opranu3MoB. [IpucnocobieHuss OpraHu3MoB K JKU3HH B
pa3HBIX Cpenax.

buonornueckne putMmbl. BHemHne u BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roJU4Hble pUTMBL. [IpUcrnocoOIEHHOCTh OpPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCJIOBUH JKU3HU.

XKuznennsle popMbl opranu3moB. [lonsTue o )xu3HeHHol popme. Ku3HeHHbIe
(opMBI pacTeHMii: JEpeBbsl, KYCTapHHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpPaBbl,
oJHoJIeTHUE TpaBbl. KuW3HEHHbIE (POPMBI JKUBOTHBIX: TMAPOOMOHTHI, I'€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue (axtopsl. Buasl OnoTnueckux B3auMOAEUCTBUN: KOHKYPEHIIMS,
XUIIHUYECTBO, cUMOM0O3 U ero ¢opmsl. [lapazutusMm, koomnepauus, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJIE€OHUYECTBO). Hetpoduueckue
B3auMo/IelcTBUs(TonInueckue, popuyeckue, padpuyeckue). 3HaUCHUE OMOTUYECKUX
B3aMMOJICUCTBUI /U1 CYIIECTBOBAaHUS OPraHU3MOB B cpene oburtanus. [lpunnmn
KOHKYPEHTHOTO UCKITFOUEHHS.

JeMoHcTpanuu

Tabmunpl U cxembl: «OKojorudeckue (akTopb», «CBETOBOM CIEKTP»,
«IKOJOTMYECKHAE TPYIIIBI KMBOTHBIX IO OTHOLIEHHIO K CBETY», «TerokpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKHBOTHBIE», «DU3HOJOTMYECKHE aJaNTaLMH
KHUBOTHBIX», «Cpenpl oOuTaHUs OpraHu3MoB», «buonoruueckue puTMBIY,
«Kuznennbie hopmbl pacTeHui», «Ku3HeHHbIe (OPMBI JKMBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOMHOro jeca», «llemu nuTaHus»,
«XunanuectBoy, «Ilapaszutuzm», «kKonkypenius», « Cumonos», «KoMMeHcamn3my.

OO6opynoBanue: repdapu pacTEHUMd U >KUBOTHBIX, MPUCHOCOOJEHHBIX K
BJIUSIHUIO PA3JIMYHBIX DKOJIOTMYECKUX (PAKTOpOB, TepOapuu  CBETOJIIOOUBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUS, TepOapuu M KOJJIEKIHUU TEIJIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHM, 4Yydella NTUL U 3BEpeu, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoguram, kcepoduram, me3odutraMm, KOMHATHBIC
pacTeHHs MaHHBIX TPYMIN, KOJJIEKIHH >KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapud W KOJJIEKUMHW PACTEeHUH W KUBOTHBIX, OOJAJaIOMIUX YepTaMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCJIOBHM JKH3HHU, repbapuu H
KOJUICKIITMM PACTEHUN W >KMBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH
’KUBOTHBIX, YYaCTBYIOIIUX B PAa3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.




JIaGopaTopHas paboTa

«BpIsiBIIeHHE TTPUCTIOCOOJICHUM OPTraHU3MOB K BIMSTHUIOCBETAY.

JlaGoparopHas pabota

«BpIsiBIIeHHE TTPUCTIOCOOJIEHUM OPTraHU3MOB K BIIMSTHUIOTEMIIEPATYPBIY.

JlaGoparopnas paborta

«AHaToMHUYeCKHE 0COOCHHOCTH PACTCHHUH U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUAOB U MOMYJISIIUI

DKOJIOTUYECKHUE XapaKTePUCTUKU nomyssiuuu. [Tomynsius kak Ouosorundyeckas
cucteMa. Ponb HEOIHOPOTHOCTH Cpelbl, (PU3MUECKUX OaphepoB M OCOOCHHOCTEH
Owonornd BUIOB B (OPMHUPOBAHMH MPOCTPAHCTBEHHOW CTPYKTYPHI TTOIYJISITHM.
OcCHOBHBIE MMOKA3aTEINX MOMYJISIIIUN: YACIEHHOCTD, IJIOTHOCTh, BO3PACTHASI U MOJIOBas
CTPYKTYypa, POKAAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITHSL.

Dkosioruyeckas CTpykTypa mnomyssiiuu. OleHKa YUCICHHOCTH MOMYJISIINH.
JlnHaMyKa TONMyJSIUMU M €€ peryjsinus. bUOTHYeCKuid MOTEeHIMal MOy,
MoaenupoBaHrue AMHAMHUKHU TONyIsiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIHM.
Kpusbie BbpDKHBaHMs. Perynsums YHCICHHOCTH TOMYJSALHA: pPoJib  (aKTOpPOB,
3aBUCSIIMX U HE 3aBUCAIIMX OT IUIOTHOCTH. ODKOJOTHMYECKHE CTPATETHMM BUJIOB
(r- u K-cTpaTerun).

[Tonarne o0 sKoyormyeckor HuIie Bujaa. MectooOuTaHue. MHOroMepHas
Mo1esb dKosiorndeckor Humm k.M. XatunHcona. Pa3zmepbl 5KOJIOTMYECKON HUIIU.
[ToTeHnnanbHast ¥ peaau30BaHHAS HUIIIM.

Bun kak cucrema nomynsuumii. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu.

DKOJIOTHUECKHNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHU MOBEJICHUS U MUTPAIMi )KUBOTHBIX. brojiornueckre UHBa3uu
YYy>KEPOJHBIX BUOB.

JleMoHCTpaluu

[Toptper: Jx.M1. XaTunHCOH.

Tabmuiel M cXeMbl: «DKOJIOTHYCCKHE XapaKTCPUCTHUKU  TOIMYJISIIUN,
«ITpocTpaHCTBEHHass  CTPYKTypa  MOMYJISIIUNY, «Bo3pacTHple  MUpPaMUJIbI
nonyiasiuuu», «CKOpPOCTh  3aceleHUs]  MOBEPXHOCTH  3e€MJIM  Pa3JIUYHBIMU
opranu3zmammn», «Mopenpskosiorndeckor Humu k.M. XatunHconay.

Ob6opynoBanue: repdbapun pacTeHUM, KOJIICKITUU KUBOTHBIX.

JlaGoparopnas padora

«IIpucnocoOseHust CeMsiH paCTeHUHN K pacCEICHUION.

Tema 9. Dxoy0rusi cood1ecTB. IKOJOTHYEeCKHE CHCTEMbBI.

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaMHuB OHOIIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A.J[x. Tencnn). DyHKIIMOHAIBHBIE OJIOKU
OpraHU3MOB B DKOCHCTEME: MPOIYICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1enu u cetn. Abmotnyeckue O0ku dKkocucteM. [louBbI U
UJIBIB SKOcHUcTeMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHbIE TTOKa3aTeIN 3KOCUCTEMbI. buomacca u npoaykius. DKOJI0TUYECKUE
MMUPaMHJIBI YUCeTI, OMOMACChl M DHEPTHH.




Hunamuxa osxocucmem. Kamacmpoghuueckue nepecmpoiiku. @unykmyayuu.
HampaBnennbsie 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. I[lepBuuHbie u
BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPONOTEHHbBIE BO3/ICUCTBUS HA CYKIIECCHH.
KnumakcHoe coobmiectBo. buopaznooOpasue v MoiaHOTa KPYyroBOpoTa BEHIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOCUCMEMbl 03EP U peK. IKocUucmemvl Mopeu U
OKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmblitb.

AHTpONOreHHbIE SKOCUCTEMBI. Arpo3KkocucTemMa. ArpoueHos. Paznuunsa Mexnay
AHTPOMOTCHHBIMU U IPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oponckas dmopa
u ¢dayHa. CuHaHTpONMM3AIUs TOPOJCKON (hayHbl. bromornueckoe W XO3sICTBEHHOE
3HaYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICUCTBUN OPraHU3MOB B
sKocucTeMax. Ponb kackaoHoz2o 2¢hpexma u 8U008-30upuramopos (Kiouesuvlx 81008)
8 QyHxkyuonuposanuu sxocucmem. IlepeHOC SHEPTUH U BEIIECTB MEXKY CMEKHBIMU
AKOCHCTEMaMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJALMNA U 3KOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JAECHCTBUIA.

Mexanuzmuvl 6030eticmaus 3a2psA3HeHUll pa3HbIX MUN08 HA CYOOP2aHU3ZMEHHOM,
OpP2AHUIMEHHOM, NONYTIIYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOJI02UHLECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  8030eticmausi.  MEeTOoJIoNIOTUsT  MOHUTOPUHTA
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX SKOCUCTEM.

Hemonctpaumu [Hoptpet: A.Jlx. Tencnu.

Tabnuibl 151 CXEMBI: «CTtpykTypa OHoLEeH03aY, «IKocucTeMa
IIMPOKOJUCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOWHOTO Jiecan, «DyHKIMOHAJIbHBIE
IpyNIbl OPraHU3MOB B 3KOCUCTEMEY, «KpyroBopoT BelIeCTB B 3kocucTemey, «lLlenu
nutaHusg (macTOMINHAs, JETpUTHas)», «OKOJOTMYecKas MNHUpaMuja YHCel,
«IKojoruyeckas mnupamMuga OUOMACChD», «IDKOJOTHYECKas MHUpaMHIa DHEPTUNY,
«O06pazoBanne Oonotay, «IlepBuunas cykieccusi», «BoccTaHoBlieHHE jeca MOCie
noxkapa», «JKkocucrema o3epa», «ArpoueHos», «KpyroBopor BemeCTB U TOTOK
SHEPrUu B arporeHosen, «lIpumepsr ypboskocucTem.

Ob6opynoBanue: repdapun pacTeHUN, KOJUICKIIUA HACEKOMBIX, Uydesa MTHI] U
3Bepei, repdapur KyJIbTYpHBIX M JUKOPACTYIIUX PACTEHUM, aKBapUyM KaK MOJENb
SKOCHUCTEMBI.

lIpakmuueckas paboma

«M3yueHue u onucanre ypoosKOCUCTEMBI.

Jlabopamopnas paboma

«M3yueHne pazHoOOpa3us MEJIKUX IMOYBEHHBIX UJIEHUCTOHOTUX B Pa3HbIX
HKOCUCTEMAX).

IKCKYypcus

«IKCKypcus B TUIHWYHBIN OuoreorieHo3 (B nyOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJIOJIbHBIN MM IOWMEHHBIH JIyT, 03epo, 60JIOTO)».

IKCKYypcus

«IKCKypCHsl B arpO3KOCHUCTEMY (Ha MOJIE UITU B TEINTUYHOE XO3SMCTBO)».

Tema 10. Buocdepa — rnod6aabHasi IKocucTEMA

buochepa — obOmemnanerapHas o0osiouka 3eMiIM, T/€ CYIIECTBYET WU




CylLIecTBOBasla XM3Hb. Pa3BuTue mpencrtaBieHuid o Ouocdepe B Tpyaax . 3rocca.
VYyenue B.U. Bepnanckoro o 6uocdepe. Ob6nactu Ouochepsl u e€ cocran. Kupoe
BeIeCTBO Onocdephl u ero PyHKINH.

3aKOHOMEpPHOCTH cyiiecTBoBaHUs Onocdepbl. OcoOeHHOCTH OHOchepbl Kak
rJ100aNbHON 3KOCUCTEMBI. JlMHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOT€OXMMUYECKHE LHKIbI (yriaepoja, a3oTa). PUTMUYHOCTD SIBICHHI
B Onocdepe.

3oHansHOCTH OMocdeprl. [TorsTue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYH/Ipa,
XBOMHBIC Jieca, CMEIIaHHBIC U MMPOKOJIMCTBEHHBIC JIeca, CTCIH, CABAHHBI, ITyCTHIHH,
TPOIUYECKHUE Jieca, BEICOKOTOphs. Kiumar, pacTUTENbHBINA U )KUBOTHBIN MUpP OMOMOB
CYIIN.

CtpykTypa ¥ (YHKITUS KUBBIX CHCTEM, OIICHKA MX PECYpCHOTO MOTCHIIMANIA U
onocdepHbIX PyHKIUI.

JleMoHcTpanuu

[Toptpetsi: B.W. Bepuaackuii, 3. 3rocc.

Tabmuubr u  cxemsl: «leochepst 3emmu», «Kpyroopor azora B
npupoae», «KpyroBopor yriepomga B mnpupone», «KpyroBopor Kuciopojga B
npupoae», «KpyroBopor Bojael B mpupoae», «OCHOBHbIE OHOMBI CYIIN»,
«Knumatuueckue mosica 3emmu», «Tywapa», «Taitray, «CMemanHbli —Jiecy,
«IIlupokonucTBeHHbIH Jiecy, «Crenby, «CaBanHay, «IlycToiasy, « Tponudyeckui iecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJIJICKITUHU YKUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomias cpeaa

DKOJIOTHYECKHUE KPU3UCHI U UX TPUUKMHBL. Bo3aeiicTBre yenoBeka Ha 6uocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsA3HEHUE BOIAHOW CpPEbI.
Oxpana BogHBIX pecypcoB. Paspymenne mouBbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3meHneHnne kmumara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M >KUBOTHOTO Mupa. OCHOBHBIE NPUHIIMIBI OXPAHBl MPUPOJIBI.
Kpacaeie kuuru. Ocobo oxpansembie mnpupoanbsie Ttepputopuu (OOIIT).
Boranuueckue casibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHBIE TPHUHIUIBI YCTOWYUBOTO PAa3BUTHS YEIOBEYECTBA U TPHUPOJIBI.
PanronansHOE MPUPOIONONB30BAaHUE U COXPAHEHHUE OMOJIOTUYECKOr0 Pa3HO0Opasus
3emuin.  OOmme 3aKOHOMEPHOCTH  IJIOOQIBHBIX  DKOJOTHYECKUX  KPHU3HCOB.
Oco00EHHOCTHCOBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC ITOCIICACTBHS.

Pa3BuTHE METO/I0B MOHUTOPHHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX TPOIIECCOB.
CucmemHule uccneoo8anus nepexooa K pecypcocbepezarouyeti u
KOHKYPEeHmMOCnocooHou dHepeemuke. buonozuyeckoe paznoobpasue u Ouopecypcwl.
Hayuonanvuvle ungopmayuonnsvie cucmemsi, obecneuusaroujue O0OCmMyn K
ungopmayuu no  COCMOAHUIO  OMOENbHbLIX U008 U dkocucmem. (OcHOBbI
sKopeadbuumayuu  dKocucmem U Cnocobos OopvOLL ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTIEM.

JleMoHcTpanuu

Tabmuubr w  cxembl:  «3arpssHeHue  armocepb»,  «3arps3HeHUE
ruapochepsl», «3arps3HeHue  mouBb», «llapHuKoBBIT  3ddekT», «Ocobo
OXpaHsieMbIE PUPOTHBIETEPPUTOPHUIY, «MOJIEIN YyIPABIIEMOTO MUPAY.




ObopynoBanue: ¢otorpadpuu OXpaHSIEMbIX pacTeHU U KUBOTHBIX KpacHoii
kHuruPoccuiickoit ®enepanuu, KpacHoil KHUTH peruoHa.

IlnaHupyembie pe3yJibTAThI OCBOCHUSA Y4e0OHOI0 NpeaMera
JIMYHOCTHBIE Pe3yJIbTaThl

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylibTaraM OCBOCHHS
oOyJaronMMuUCss MporpaMM  CpelHero olumiero o0pa3oBaHUs:  JMYHOCTHBIE,
METaNpeIMETHBIE U TIPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOEHUSI MPOrpaMMbl MO OUOJIOTUU
BBIJICJICHBI CIIEYIONIME COCTaBISIONIME: OCO3HAHHWE OOYyYaroUUMHUCS POCCUMCKOM
IrPaXXIAHCKOM MAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEIEIICHHIO, HAIMYME MOTHBAIIMU K 00YUEHUIO OMOJIOTHH, LIeJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKJICHHI JTUYHOCTH HA OCHOBE KIIFOYEBBIX ILIEHHOCTEH U
HCTOPUYECKUX TpPAJAUIMN pa3BUTUS OHMOJOTMYECKOTO 3HAHUSl, TOTOBHOCTh U
CIOCOOHOCTh 00YYarOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIHOCTH LIEHHOCTHO-
CMBICJIOBBIMU yCTaHOBKaMH, MPUCYIIUMHU CHUCTEME OHMOJIOrMYECKOro oOpa3oBaHUS,
HaJIMyue MPaBOCO3HAHUS AKOJOTHMYECKON KYJIbTYpbl, CHIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH )KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHUU JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW U BOCIUTATEIBHOM JESITEILHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUNUCKUMU COIMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBUJIaMU W HOPMAMH
MOBEJACHUS W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTHSI BHYTPEHHEN MO3UIUN JTUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY W MPABOMNOPAJNIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHUIO, B3aUMHOTO
YBOKCHUS, OEpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICAUI0O W TPAJIUIUSIM
MHOTOHAIIMOHANIBHOTO Hapoaa Poccuiickoit denepanniv, MPUPOAEC U OKPYKAIOIIEH
cpene.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUS y4eOHOro npeamera « buosorus» T0KHbBI
OTpaXkaTb TOTOBHOCTh M  CIOCOOHOCTh  OOYYaroOlIUXCSi  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW MO3UIMENW JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUW,  COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHHUE >KU3HEHHOTO
ONbITA W OMNbITA JICITEIBHOCTH B MPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIBHOU IESITEIbHOCTH, B TOM YHCIIE€ B YACTHU:

IrPa’*KIAHCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIUU 00YYaIomerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHaM MPABOMOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEATEIIBHOCTH MPHU CO3JaHUU YUEOHBIX
IPOCKTOB, PpEIICHWU Y4yeOHbIX M  TIO3HABATEJbHBIX  3a7a4, BBINOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO TO3UIIMIO 110 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHE YYHUTHIBaTh B CBOUX ACHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH LEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX U UCCIEIOBATEIbCKUX 3a/1a4, YBAKUTEILHOTO OTHOIICHHUS
K MHEHHUIO OIMOHEHTOB MpPU OOCYXJIEHHUU CIOPHBIX BOMPOCOB OHOJOTUYECKOIO
COJICpKaHMS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AESTENBHOCTH;

NATPUOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WACHTHYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepen PoamHo#, ropaoctu
3a CBOM Kpal, CBOXO PonuHy, CBOW A3BIK M KYJbTYypY, IPOLUIOE M HACTOSAIIEE
MHOTOHAIlMOHAJIBbHOT0 Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIECIUIO U MaMATHUKAM IPUPOABI,
JNOCTHXKEHUM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHIOCOOHOCTH OLICHUBATh BKJIA/] POCCUICKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOrMH, TOHUMAHUS 3HaYEHHUs] OMOJIOTHH B MO3HAHUM 3aKOHOB MIPUPOJIbI, B )KU3HU
YeJI0BEKa U COBPEMEHHOI0 OOIIECTBA;

ujeiiHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy)K€HHIO M 3ammre OredecTsa,
OTBETCTBEHHOCTH 3a €r0 CyAb0Yy;

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE IYXOBHBIX LIEHHOCTEW POCCUHCKOrOo Hapoaa; chOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO [TOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYallMI0O U NPUHUMATh OCO3HAHHBIE pELICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHWE JIMYHOIO BKJIaJa B MOCTPOCHHE YCTOWYMBOIO OYIyIIEro;
OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIMUTEIISAM, CO3/IAHUIO0 CEMBbH HA OCHOBE

OCO3HAHHOI'O0 TMPHUHATUS LIEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuuy;

ICTETUYECKOIr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOYAs 3CTETHUKY ObITAa, HAy4YHOTO HU
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHU;

NOHMMAaHUE 3MOLMOHAIBHOTO BO3JECUCTBUS JKUBOW NPHUPOABI U €€ LIEHHOCTH;
TOTOBHOCTb K CAMOBBIPXEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSIBIISATh

KauecTBa TBOPUYECKOW JIMYHOCTH;

¢puznyeckoro BocCHUTAHUSA, (OPMHMPOBAHUS KYJbTYPbl 3/10POBbS H
IMOLMOHAJIBHOI0 0JIATONOJIYYHSI:

MMOHMMAaHME U peaau3alius 3J0pOBOro U 6e30macHoro oopasa *Ku3HH (310POBOE
NUTaHUE, COOIOJIEHNE TUTUEHNYECKUX MPaBU U HOPM, COATaHCUPOBAHHBIN PEKUM

3aHATAH W OTAbIXa, peryispHas (usnueckas aKkTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PHU3NYECKOMY U
IICUXWYECKOMY 370POBBIO;

NOHMMAHUE [IEHHOCTM MpPaBWI HHAWBUAYAJIbHOTO U  KOJUIEKTHBHOIO
0€301MacHOr0 MOBECHUS B CUTYAIUIX, YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAaHUE TOCHEACTBUM M HEMPHUATHS BPEIHBIX MpPUBBIYEK (YMOTpeOseHus



AJIKOT0J1s5, HAPKOTUKOB, KypEHHS);

TPYAOBOI0 BOCIIUTAHUSL:

TOTOBHOCThH K TPYAY, OCO3HaHUE IIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHBHOM JEATEIIBHOCTH TEXHOJIOIMYECKOW M COLMAIbHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3ju4HbIM cepaM MpoPecCHOHAIBHON AESTENbHOCTH, YMEHUE
COBEpIIIAaTh OCO3HAHHBIN BEIOOP OyayIel npodeccun U peaan30BbIBaTh COOCTBECHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSKECHUN BCEU JKU3HU;

IKOJIOTHYECKOr0 BOCTIUTAHMS:

HKOJIOTUYECKH LIENeCO00pa3HOE OTHOLIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYJIBTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUS IOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MOCHEACTBUN JII OKPYKAKOIIEH
Cpebl;

OCO3HAaHHME TJI00aJBHOTO XapakTepa JKOJOTHMYECKHX Mpo0ieM W MmyTed Hux
pelieHus;

CIIOCOOHOCTH MCIOJIB30BATh MPUOOpPETaEMbIe PU U3YUCHUN OMOJIOTHH 3HAHUS
M yMEHHS TpU  pEIIEHHH  MNpoOJieM, CBS3aHHBIX C  pallMOHAJIbHBIM
MPUPOJONOIB30BAHUEM (COONIOAECHUE TPABUII MOBEICHHS B IPUPOJE, HAITPABICHHBIX
Ha COXpaHEHUE PABHOBECHUS B IKOCUCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, OUOC(hEpHI);

AKTUBHOE HENPUATHE JECUCTBUN, TPUHOCALIMX BPEA OKPYKAIOIIEH MPUPOIHON
cpene, yMEHUE NIPOrHO3UMPOBATh HEOJArONPHUATHBIE HKOJIOTMYECKUE MOCIEICTBUS
MNPEINPUHUMAEMBIX ACHCTBUM U MIPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOTO SKOJIOTMYECKOTO MBIILICHHS, YKOJIOTUYECKON KYJIbTYpHI,
OMbITA JIEATEIIBHOCTH SKOJIOTUYECKOW HAINpPaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS
VMU B IIO3HABATEIbHONM, KOMMYHUKATUBHOW U COLIMAIIBHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKON JIESITEIBHOCTH 3KOJIOTUYECKON HAIIPaBIEHHOCTH;

LHEHHOCTH HAYYHOTI'0 MO3HAHUA:

C(OPMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKHM W OOIIECTBEHHOW MPAKTHKW, OCHOBAaHHOTO Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOILLEIO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYMTATEIbCKOW KYJIBTYpPhl KakK CpeICcTBa
B3aUMOJICHCTBUS MEXKTY JIFOJIbMU U TTIO3HAHUS MUPA;

MOHUMAHUE CIeUUPUKH OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJid B
(GOpMUPOBaHUM PAIMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM LETOCTHOIO
NpeiCTaBlIeHUs 00 OKPYXKaloIleM MHpE KaK O €IMHCTBE MPUPOJbI, YeJIOBEKa WU
oOIecTBa, B TO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH U pEMICHUH MpodseM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHMH JJII COBPEMEHHOW IMBUIM3AINU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHSA MEAHIMHBI, CO3/aHUE TIEPCIIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBbI PA3BUTHS YEIOBEUECTBA,
MOMCKa IMyTeH BBIXOJAa M3 TJIOOATBHBIX JKOJOTHYECKUX MPOOJieM U 0OecTieueHUs



nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBPHOMY HCITOB30BAHUIO TIPUPOTHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh, B TIOJIYYCHHH OHOJIOTMUSCKMX 3HAHUW B MEJIAX
TOBBIIICHUST OOIICH KYyJbTYpPBI, €CTCCTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTaBHOM
JacTH (DYHKIIMOHAJILHON IPaMOTHOCTH O0YyYaromuxcs, GopMupyeMoi mpu U3yICHHH
OHOJIOTHH,

MOHMMaHUE CYITHOCTH METOJOB ITO3HAHHWS, UCIOJIB3YeMBIX B €CTECTBCHHBIX
HayKax, CIIOCOOHOCTH MUCIOJIb30BaTh MOTydaeMble 3HAHUS JTsl aHalTN3a U 00 bSICHCHHUS
SIBJICHHM OKPYKAIOIIEro MUpa W MPOUCXOISINX B HEM M3MECHCHU, YMEHUE JENaTh
000CHOBaHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIINUXCS JTaHHBIX
C TICJIBIO TIOJTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSTEIIBHO HCIIOJIb30BaTh OWOJOTHYCCKUE 3HAHUSA IS
PEIICHUATIPOOJIEM B PEATbHBIX JKU3HECHHBIX CUTYAIIHSIX;

OCO3HAHHUE IICHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOCKTHYIO U UCCIIEIOBATEIBCKYIO JICITEIFHOCTh HHINBHIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  O0Opa3oBaHUI0 |
caM0o0Opa30BaHMIO, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWM IO OHOJIOTMU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMHU.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS YydeOHOro mnpenmera «buomorusy»
BKJIFOYAIOT: 3HAYUMBIC [JI1  (OPMHUPOBAHUS MHPOBO33PEHUS  OOYUAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKAIOIIHEC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa H CHENU(PHUKYy METOIOB ITO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (BEICCTBO, DHEPTHs, SBJICHHUE, IPOIIECC,
CUCTEMa, HAY4YHBIH (DAKT, MPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNe, HAOMOICHNE, H3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE); YHUBEPCATbHBIC
ydeOHbIe  jacicTBHsS (TMO3HABaTEIbHBIE, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
oOecrieunBaronye GopMupoBanue (HYHKIIMOHATLHONM TPAMOTHOCTH M COIMATIBHOM
KOMITETCHITMH 00YYaOIIUXCS; CIOCOOHOCTh O0YyJarOITUXCs NCIIOIB30BaTh OCBOSHHBIS
MEXIMCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHHMS M YHHUBEPCAJIbHBIC Y4ueOHBIC
JIEUCTBUS B MO3HABATEIILHON U COLMAIIBHOW MTPAKTHKE.

B pesymbrare wu3ydeHus OHOJOTMM Ha YpPOBHE CpPEIHEr0 OOIIero
oOpazoBanusi 'y oOydaromierocss OyayT chopMupoBaHbl  MO3HABaTEIbHBIC
YHUBEpCAIbHBIC YYCOHBIC NEHCTBHS, KOMMYHHUKATHBHBIC YHHUBEPCAIbHBIC yUeOHBIC
NEUCTBUS, pETYJISATHBHBIC YHUBEpPCAJbHBIC ydYeOHBIC JCHCTBUSA, COBMECTHAS
JESITCILHOCTD.

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble JloruyecKkue JeHCcTBUS:

CaMOCTOATENbHO  (opMynuMpoBaTh M aKTyalM3UpoBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh IIPH OCBOCHUM 3HAHUW TIPUEMBI JIOTUYECKOTO MBIILICHHS
(amanmm3a, cUMHTE3a, CpaBHEHHs, KiaccudHKamuu, oOOOIIECHHS), PaCKphIBaTh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIACISATh WX XapaKTepHbIE NPHU3HAKH, YCTAaHABIIMBATH
CBSI3U C IPYTUMH TOHSATHSIMH );



ONpENENATh LENW JEATEIbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPHUH HUX
TOCTUKEHUS,COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MIOCTABICHHBIMU LETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBSCHEHUS (PAKTOB M SIBICHUUN
KUBOUMPHUPOBI;

CTPOUTH JIOTMYECKUE PpACCYX ACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IIO
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUUS] B PacCMaTpPUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIIOUCHHS;

IPUMEHSATh CXEMHO-MOJEIIbHBIE CPEICTBA JUIsl PEICTABIEHUS CYIIECTBEHHBIX
CBSI3€H 1 OTHOIIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO0 PoJia, BRISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HICTOYHHUKAX;

pa3palaTeiBaTh IUIaH pEIHICHUA MPOOJIEMBI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIE€ATEIBbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU NOCIIEACTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH PAaOOTY B YCIOBUAX PEaIbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATHBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBare/ibCKie 1eiCTBUA:

BJIa/IETh HaBbIKAMHM y4€OHO-MCCIIEIOBATENLCKON M MPOEKTHON JEeATENIbHOCTH,
HaBbIKAMH  pa3pellieHus]  MpoOsieM,  CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY TOUCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHS;

UCITIOJIB30BATh Pa3IUYHbIE BUJIBI AESTEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS,
€ro UHTEpIpeTaIH, TPEOOPA30BAHUIO U TPUMEHEHUIO B yU€OHBIX CUTYallUAX, B TOM
YUCJIENPU CO3[IaHNU YUE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIM THUIl MBILUICHUS, BIAJI€Th HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh W (OPMYJIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa3oBaTelbHOMN
NEATEIbHOCTUH )KU3HEHHBIX CUTYalUAX;

BBISBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3M U AKTyaJIM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3Yy €€ PEIIeHUs], HAXOAUTh APTYMEHTHI JJI JOKa3aTeIbCTBa CBOUX
YTBEPKIECHUM, 3a1aBaTh MAPAMETPHI U KPUTEPUU PEIICHUS;

aHaJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4d PE3YIbTaThl, KPUTUUECKH
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OILIEHKY HOBBIM CHUTYyalUsM, OIICHUBAaTh NPHUOOPETEHHBIA OIIBIT;
OCYUIECTBJIATH LEJICHAPABICHHBIN MOUCK MEPEHOCA CPENICTB U CIIOCOOOB IEUCTBUS B
po¢eCCUOHATIBHYIO CPEY;

YMETh IEPEHOCUTDH 3HAHUS B ITO3HABATENIBHYIO U MPAKTUUYECKYIO 00J1acTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpEiaraTb OPUTMHAIIBHBIE TMOJAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Padora ¢ unpopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX MUCTOYHUKAX MHGPOpMauu (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM  JIUTEparype, OWOJOTMYECKHUX  CJIOBapsiX H



CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax naHHbIX, B VIHTEepHeTe), aHAIM3UPOBATH
UHGOPMAIUIO PA3TMUHBIX BUAOB U (HOPM IPEICTABICHUS, KDUTUUYECKU OIIECHUBATDH €€
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTH;

bopMyIMpoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHBIE METOJAbl MPU TMOUCKE U
oTbope Ouosoruueckod MHOOpPMAIMKM, HEOOXOIUMOM I BBINOJHEHHUS YYCOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCMOJb30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPUICHCTBOBATh KYJbTYPY AKTHUBHOTO HCIIOIb30BaHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIBHYIO  (GOpPMY  TIPEACTABICHHUS
ounonornueckoit nHGopMaluu (cxembl, rpaduKu, TUArPaMMBbI, TaOIUIIbI, PUCYHKH H
Apyroe);

UCIIOJB30BaTh HAYYHBIM $3BIK B KAauecTBE CpeACcTBa Npu padoTe C
Oouonornyeckod  uHMOpMAIME: TPUMEHSATh  XUMHUYECKHE, (U3HUECKHE U
MaTEeMaTUYeCKUe 3HAKM M CHUMBOJIBI, (DOpMyIibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPE0OPa30BhIBATH3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACMO3HABAHUS U 3aIIUTHl HHPOPMaIIUK, THPOPMAITMOHHOM
06€30MacHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe 1eiCTBUSA

OO0uenue:

OCYIIECTBJISITh ~KOMMYHHUKAallMd BO BceX cdepax IKU3HHM, aKTHUBHO
y4acTBOBaTh B JUAJIOTE WJIM JUCKYCCUM MO CYHIECTBY 0OCYXaaeMoil TeMbl (yMEHUE
3a/laBaTb  BOINPOCHI, BBICKA3bIBaTh CYXKJICHUS  OTHOCHUTEJIHHO  BBIMOJHEHUS
npejjiaraeMoi 3ajau, YYUThIBaTh UHTEPECHl U COTJIACOBAHHOCTh MO3ULIMKM JIPYTrUxX
YYaCTHUKOB JUAjora Wiu JUCKYCCUH);

pacrio3HaBaTh HEBepOaJbHBIE CpeICcTBAa OOIIEHMS, TOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIlMi, YMETh
CMATYATh KOH(GIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIICHUS U B3aMMOJICUCTBUS, TOHUMATh
HaMEpEeHUSs JPYTHUX JIOJeH, MPOSBISTh YBAKUTEIHLHOE OTHOIICHHE K COOECEIHUKY
UB KOPPEKTHOU popMe (hopmMyIupoBaTh CBOM BO3PAKECHUS;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOKO TOYKY 3pPEHHSI C HUCIOJIb30BAHUEM
S3bIKOBBIXCPEJICTB.

CoBMmecTHasI 1€AATEIBLHOCTD:

MOHMMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBUIYATbLHOMN
paboThl MPU PEIICHUH OMOJIOTMYECKON MPOoOeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTD
MPUMEHECHUSTPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU pElIEHUH Y4eOHOM 3a/1a4u;

BBIOMpaTh TEMAaTUKy U METOJIbl COBMECTHBIX JEUCTBUUA C Y4€TOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 UjieHa KOJIJIEKTUBRA;

NpUHUMATh  1EJIW  COBMECTHOM  JIEATEIIbHOCTH, OpPraHU30BbIBAaTh U
KOOPAWHHUPOBATH JICMCTBUA MO €€ JIOCTUKECHHWIO: COCTABIATh IUIAH JICHCTBU,
pacnpenensaTb poiaM C Y4ETOM MHEHHMA YYaCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXKIOTO YYACTHUKA KOMAHJbI B OOIIIHIA
Pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHSIM;



npejyiaratb HOBBIE TIPOEKTHI, OILIEHUBATh HUJEU C TMO3ULIHUH HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IUYHBIX
CUTYaIUSIX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUSA IS BBISBICHUS TNpoOJeM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JICMCTBUAX M TMOCTYIKAaxX IO OTHOILICHHUIO K >XMBOW MHPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATENBHO OCYLIECTBJIATh IMO3HABATENbHYIO AESATEIBHOCTb, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3ajaud B 00pa30BaTebHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENLHO COCTABJISITH IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHUMH;

JienaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pEILICHMUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

crioco0CTBOBATH (DOPMUPOBAHUIO U IPOSIBIICHUIO IITUPOKOU SPYAUIIUU B PA3HBIX
00JIacTSAX 3HAHUM, MOCTOSIHHO IMOBBIIIATh CBOM OOpAa30BATENbHBIA M KyJIbTYPHBIM
YPOBEHB.

CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B ACSATEIbHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HABBIKAMU TO3HABATEIBHON pedIeKCUM KaK OCO3HAHHUS COBEPIIIAeMbIX
JNEUCTBUI U MBICIIMUTENIBHBIX TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, UCIIOJIH30BATh
npuémbl pedIeKCUU JUTsl OLICHKU CUTYaIlMK, BHIOOpa BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKH M CBOEBPEMEHHO IPUHHMATh PELICHHUS MO UX
CHIKEHHIO; NPUHUMATh MOTHBBI U apryMEHTHI JAPYIHMX IPU AHAIU3E PE3YyJIbTATOB
NEeATEIIbHOCTH;

IIpunsiTue cedst U ApPyrux:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKHU U IOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apPryMEHTBl [JPYyrUX TIPpU aHaJM3e pPe3yIbTaTOB
JeSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C O3UIUU IPYTOTO YETIOBEKA.



IIpenmeTHbIe pe3yabTaThl
10 xnace

[IpeameTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
KJIacce JOJDKHBI OTPaXKaTh:

chOpPMHPOBAHHOCTh 3HAHUA O MeCT€é M pOJU OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHpPOBAHWU ECTECTBEHHO-HAYYHON KapTHHBI MUpPaA, B
NO3HAHWW  3aKOHOB  MPHUPOJABI W PEIIEHHMH  MpodJieM  palrdoOHaIbHOIO
MIPUPOIOTIOIL30BAHMSI, O BKJIQJE€ POCCHUUCKUX M 3apYOC)KHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM  OHMOJIOTMYECKMX  3HAaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OMOTOTUUECKUE TEPMUHBI U TIOHSTHS (3KU3Hb, KJIETKA, OPraHu3M,
MeTaboJIN3M, rOMeoCTas, CcaMOperyJisnus, CaMOBOCIIPOU3BEEHNUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTb, POCT M pa3BUTHUE), OMOJIOTUYECKHE TEOPUU
(xnetounas Teopus T. [1IBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHass Teopus
HacienctBeHHocTu T. Moprana), yuenus (H.M. BaBusioBa — o neHTpax MHOrooOpa3us
U TPOUCXOXKICHUSI KYJIbTYPHBIX pAacT€HUI), 3aKOHbI (€IUHOOOpa3usi TOTOMKOB
NEPBOrO TMOKOJICHUS, PACIIECIICHUS, YUCTOThl TaMET, HE3aBUCUMOI0 HACJIEIOBAHMS
I'. Mengens, TrOMOJIOTMYECKHX PSAOB B  HACIEICTBEHHOM  HM3MEHUYHMBOCTH
H.W. BaBuiioa), npuHIMIBI (KOMILJIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMHM METOJAMHU HAYYHOIO TIO3HAHWS, HCIOJIb3YEMbIX B
OMOJIOTHYECKUX  HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONMUCAHUE, U3MEPEHUE,
HaOJI0/ICHHE, YKCIIEPUMEHT);

YMEHUE BBIICISITh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM 4YHUCJIe OaKTepHil,
rpudOB, pacTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB W CUCTEM OPraHOB
pacTeHM, )KUBOTHBIX, YEJIOBEKA, MPOIECCOB >KU3HEIEATECILHOCTH, MPOTEKAIOIIUX B
OpraHu3Max PAcTeHH, )KUBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX MPOIIECCOB: OOMEHa
BelIeCTB (MeTaboJu3M), TPEBpAICHUS DHEPrUU, OpOKEHHUS, aBTOTPO(PHOro W
reTepoTpo(HOr0 TUIOB MUTaHUS, (POTOCMHTE3a W XEMOCHHTE3a, MUTO03a, Meio3a,
ramMeToreHesa, HMOpPHUOTeHe3a, TMOCTIMOPHUOHAILHOTO PAa3BUTHSA, PA3MHOKCHHUS,
WHIAVUBUYaIbHOTO pPAa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHCTBUS TE€HOB,
reTepos3uca, UCKyCCTBEHHOT0 0TOOPa;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXIY OpPraHOMIAMU KIETKM M HX
(GYHKIUSMH, CTPOCHHEM KJIETOK Pa3HBbIX TKaHEW U X QYHKIUSIMU, MEXKIAY OpraHaMu
U CUCTEMaMH OPTaHOB y PaCTEHUM, )KUBOTHBIX U YeJIOBEeKa U UX (QYHKIIUSIMH, MEKITY
CHUCTEMaMHU OPTraHOB W MX (YHKIMSMH, MEXKAY dTaraMu OOMEHa BEIECTB, dTallaMU
KJIETOYHOTO IMKJIA W KWU3HEHHBIX ITUKJIOB OPraHW3MOB, dTalaMu 3MOPUOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUTIOM U (PaKTOpPAMU CPEIbl OOUTaHUS;

YMEHUE BBISBISATH OTJIMUUTEIIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHHil, )KUBOTHBIX U YEJIOBEKA;

YMEHUE WCIOJB30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUIsl JIOKAa3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKHUX TPYIIIL;

YMEHHUE pellaTh OMOJOTUYECKUE 3aJa4M, BBISBISATH MPUYMHHO-CIICICTBECHHBIC
CBSI3UMEXKAY HCCIETYyeMbIMU OHMOJOTHYECKUMHU TMPOIECCAMU U SBIICHUSIMH, JIENIaTh



BBIBOJIbI U IPOTHO3BI HA OCHOBAHHUH MOTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBHITIOJTHATH J1a0OpaTOpHbIE W MPaKTUYECKHUE paboOThI, COOIIONATH
npaBujia Mpy padboTe ¢ y4eOHBIM U JJa00paTOPHBIM 000PYyI0BAaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TMPOBEPATh UX OKCIECPUMECHTAIbHBIMU
cpenctBamMu, (GopMymHpys IeNb HCCICJOBAHHS, AaHAIU3UPOBATh MOJyYEHHBIC
pE3yNIbTaThI U AETIATh BBIBOJIBL;

YMEHHE YydYacTBOBaTh B Y4eOHO-MCCIIEIOBATEIHCKON paboTe 1Mo OHMOJIOTHH,
HKOJIOTUM M MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILNECTB, H
MyOIMYHONIPEICTABIIATH MMOJYYSHHBIE PE3yIbTaThl HA YYEHUYECKUX KOH(PEPECHIINAX;

YMEHHE OIICHMBATh JSTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIIECOBAaHUA B
o0jacTi OMOJIOTUU U MEAMIIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOJIOTBOPEHHE,
HAIpPAaBIEHHOE N3MEHEHNE TeHOMA U CO3JaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYLIECTBIISITh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccuoHaIbHON
JESTeIbBHOCT B 00JacTH OMOJIOTMH, MEIULUHBI, OMOTEXHOJOIMH, BETEPUHAPUH,
CEJIbCKOTO XO3sIIICTBa, MUIIEBOW IMPOMBIIIJIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIN
MHTEpEC, HapaBJICHHbIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYMOLIEH Mpodeccun u
OpOAODKEHHE  OMOJIOTMYECKOro  oOpa3oBaHMsi B OpraHU3alUsAX  CPEAHETrO
po(heCCUOHATILHOTO U BBICILIEr0 00pa30BaHMUsL.

11 kaace

[TpenMeTHbIe pe3yabTaThl OCBOEHHUS yueOHoro mpenmera «buonorus» B 11
KJIacce JTOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAaHUW O MeCT€ M poJau OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, B TIO3HAHUU 3aKOHOB TIPUPOJIBI M PEIICHUHU SKOJIOTHUECKUX MPOoOIeM
YeII0OBEYECTBA, a TAKXKE B PEUICHUH BOIPOCOB PAIIMOHAIBHOTO IPUPOIOTIOIH30BAHUS,
¥ B (OPMUPOBAHUN IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJ]E, OOIIECTBY, YEIOBEKY, O
BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

YMEHHME BJaJe€Th CHCTEMON OHOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIOYAET
ONpeseNeHUus] M TOHUMAHUE CYIIHOCTH OCHOBOIIOJIAralomMX OMOJIOTHUECKHUX
TEPMUHOB U TOHATHH (BHUI, dSKocuctema, Ouocdepa), OUOIOTHUECKUE TEOPHUH
(3BomronmonHas teopus Y. JlapBuHa, CUHTETHUYECKas TEOpHUS 3BOJIOLUH), YUEHUs
(A.H. CeBepuoBa — 0 myTsAX W HampabieHUsX 3Bosonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus Jx. Xapau m B. BaiinGepra,
3apoabimieBoro cxoxacrea K.M. bapa), npaswna (munumyma FHO. JluGuxa,
HKOJOTUYECKONM TMHUpaMHIIbl DHEpPruM), runote3bl (runore3a «mupa PHK»
VY. I'unbepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJaMH  HAy4yHOrOo  TO3HAHUS,
UCTIONb3YEeMBIMU B OMOJIOTUYECKUX HMCCIEAOBAHUAX KUBBIX OOBEKTOB U DKOCHCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CHOcOO0amMu BBISIBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICNSATh CYIIECTBEHHbIE MPHU3HAKU: BHUJOB, OHMOIE€OIEHO30B,
DKOCHUCTEM U Omocdepbl, CTAOWIM3HPYIONIEro, IBMXKYIIETO W  Pa3phIBAOIICTO
€CTECTBEHHOT'O 0TOOpa, aJNIONATPUIECKOr0 M CUMIIATPUUYECKOTO BHI000pa30BaHMs,
BIUSTHUS JBVKYIIUX CHJI SBOJIOIMN HA TE€HOMOH/] MOMYJISIIIUH, MPUCTIOCOOTEHHOCTH



OpraHU3MOB K Cpe/ie OOUTaHUs, YepeIOBAHUS HAMPABICHNUN YBOJIONUN, KPYyTrOBOPOTA
BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXAY IMpOIlECCaMU  JBOJIIOLINH,
JIBYKYIIUMH CUJIAMU aHTPOINOTEHE3a, KOMIIOHEHTAMU PAa3IUYHbIX SKOCHCTEM H
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  TMPU3HAKKM  KUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BUJIOB K Cpele OOWUTaHHs, aOMOTHYECKUX U OMOTHUYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM,  B3aWMOCBS3€H  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUHN B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCTOJB30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JUIsl JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHWS, €IUHCTBA
YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXPaHEHUS MHOTOOOpa3us BUAOB U IKOCHUCTEM
KaKyCJIOBUS COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEYECTBA;

YMEHHUE pellaTh OMOJOTUYECKUE 3aJa4M, BBISBISATH MPUUYUHHO-CIICICTBEHHBIC
CBA3UMEXKAY HCCIETYyeMbIMU OHMOJOTHYECKMMHU TMPOIECCAaMU U SBIICHUSIMH, JI€NIaTh
BBIBOJIBI M TTPOTHO3bI HA OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JIA0OpATOpPHBIE U TMPAKTHYECKUE paboThl, COOMIOJATh
npaBuia nmpu paboTe ¢ yueOHBIM U TA00PATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, TMPOBEPITh MX OKCIEPUMEHTAIbLHBIMU
cpenctBamu, (HopMyIupys I1eTb HCCICIOBAHUSA, AaHAIM3UPOBATH IMOJYICHHBIC
PEe3yNbTaTHI U JCIaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B Yu€OHO-UCCIEIOBATENbCKOM paboTe Mo OuoJIoruu,
DKOJIOTHM W MEIWIIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
MyOJMYHOTIPEICTABIIATE MOTYYCHHBIC PE3YIbTaThl HA YYEHUYECKUX KOH(EPEHITUAX;

YMEHHUE OICHUBATH TUTIOTE3bI U TEOPUH O MMPOUCXOKICHUH KH3HHU, YEIIOBEKa U
YeJIOBEUECKHX pac, O MNPUYMHAX, MOCIEJACTBUAX U CIOCO0aX MpPeIOTBPAIICHUS
r1o0aJbHBIX H3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP Oynymied mnpodeccunoHaIbHON
NEeSTEILHOCTH B O0JACTH OMOJOTHH, HKOJIOTHHU, TPUPOAOIOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUM, CEIBCKOTO XO3SIMCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YTIIYOJIATh TO3HABATEIbHBIA HWHTEPEC, HAMpaBICHHBIN Ha
OCO3HaHHBIN BHIOOP COOTBETCTBYIOIIEH MPodecCuu 1 MPOoI0JKEHUE OMOJIOTHYECKOTO
oOpa3oBaHMsI B OpraHM3aIUAX CpeaHEro MPOGEeCCHOHATBHOTO H  BBICIIETO
o0pa3oBaHus.



TemaTnueckoe MIIAHKPOBAHME

10 kanacce
w | Psierwrewa mporpawi | 0 | s mogrmrm | ofpasareasme pecypen
1 | buonorus kak Hayka 1 Opranu3oBsiBaTh paboTy yaeHnkoB | bubmmorexa [IOK
C COMAIBHO 3HAUYMMOI https://m.eds00.ru/86
nHpOpPMaLIUeH, ToTy4yaeMoi Ha 3e6122
ypOKe
2 | JKuBble cHCTEMBI U HX 2 [IpuBnexkars BHUMaHue yaeHUKOB K | bubmmoreka [IOK
U3y4CHHE [ICHHOCTHOMY aCIeKTy u3ydaeMbix | https://m.edsoo.ru/86
Ha YpOKe SBJICHUI, MOHITHH, 3e6122
MPUEMOB
3 | buonorus KieTKu 2 [IpuBnexkats BHUMaHue yaeHUKOB K | bubmmoreka [IOK
LICHHOCTHOMY aclieKTy u3ydaembix | https://m.edsoo.ru/86
Ha YpOKe SBJICHUI, MOHITHH, 3e6e88
MPUEMOB
4 | Xumuyeckas 10 Oprann3oBBIBaTH bubamoreka [HOK
OpraHu3arys KIeTKH HHAWBUAYATBHYIO yuebnyro | https://m.edsoo.ru/86
eI TEILHOCTD 3e674e
OpraHu3oBBIBaTH TPYIIIOBEIC
(hopMBbI yueOHOM ACITSILHOCTH
5 | Crpoenue u GpyHKIIMH 8 Opranu3oBbIBaTh Bbubanoreka [IOK
KJIETKH HHIUBHIYAIbHYIO yuebnyto | https://m.edsoo.ru/86
JeATeILHOCTh 3e6ff0
OpraHu3oBbIBaTH TpYIIOBEIC
(hopMBbI yueOHOM ACITEILHOCTH
6 | OOmen BemiecTB U 9 Pa3BuBaTh y MIKOIBHUKOB bubmmoreka [HOK
NpeBpaIeHNe SHEPTHH B MO3HABATEIILHYIO AKTHBHOCTD, https://m.eds00.ru/86
KJICTKE CaMOCTOSITeIbHOCTh, HHUIIUATHBY, | 3€766C
TBOPYECKUE CIIOCOOHOCTH
7 Hacnencrsennas 9 BocnuteiBath y IKOJBHUKOB | bubmunorexa [IOK
uHbopMaIHs 1 YyBCTBO YBO)KEHHMs K *U3HU Apyrux | https://m.edsoo.ru/86
peasinzanus e€ B KJIETKe JIFOJICH M KU3HU BOOOIIIE 3e796e
Pa3BuBaTh y NIKOJIEHUKOB
MO3HABATEIILHYIO aKTHBHOCTD,
CaMOCTOSITEIbHOCTh, HHUIHATHUBY,
TBOPYECKHE CITIOCOOHOCTH
8 | JKusHeHHbIN UK KIETKH | 6 Pa3BuBaTh y MIKOJBHUKOB Bubnmnorexa [JOK
MO3HABATEIILHYIO aKTHBHOCTD, https://m.eds00.ru/86
CaMOCTOATENIbHOCTh, UHUIIUATUBY, 3e7dc4
TBOPYECKHUE CITOCOOHOCTH https://m.edso0.ru/86
3e831e
9 | Crpoenue u pyHKIIUH 17 Opranu3oBBIBaTh bubnuotexa [IOK
OpraHu3MOB HHANBUAYATBHYIO yuebnyro | https://m.edsoo.ru/86
JESTENBHOCTh 3e796e
OpraHu3oBBIBaTH IpYIIIOBEIE
(dhopmbl y4eOHOI JesITeTbHOCTH
10 | Pa3muoxeHMEe U 8 Oprann3oBbIBaTh Bu6immoreka [IOK
pasBUTHE OPraHU3MOB WHIMBUAYAIBHYIO yueOHyto | https://m.edsoo.ru/86
NIEATENILHOCTD 3e81b6
OpraHu3oBbIBATH IPYIIOBEIC
(hopMBI y4eOHOM AeITeTHHOCTH
11 | I'enernka — HayKa O 2 OpraHn3oBbIBaTh Bu6immoreka [IOK
HACIIEICTBEHHOCTH U HHAUBUAYATBHYIO yuebnyro | https://m.edsoo.ru/86
A3MEHYHUBOCTH eI TEILHOCTD 3e86f2
OpraHu3MOB OpraHu3oBbIBaTH IpYIIOBEIE

(hopMbI yueOHOM AEITEIbHOCTH




Ne KouunuectBo JlesiTe/IbHOCTD YUHTeIs ¢ Y4éTOM pabdoueii JjexTpoHHbIe (1H(POBLIE)
n/n Pasnen u rema nporpammet 4acoB MPOrpaMMbl BOCHHTAHHUS o0pa3oBaTeIbHbIE PecypChl
12 | 3akoHOMEpHOCTH 10 BocrmuteiBate y  mkonpHEKOB | bubmmoreka [IOK
HACJIEeJCTBEHHOCTH YyBCTBO YBO)KEHHS K *U3HH Apyrux | https://m.edsoo.ru/86
JIFOIEN U KA3HU BOOOIIE 3e8878
Pa3BuBaTh y HIKOJIBHUKOB
[I03HABATENIbHYIO aKTUBHOCTb,
CaMOCTOSITEIIbHOCTD, HHUIIHATHUBY,
TBOpYECKHE CIIOCOOHOCTH
13 | 3akoHOMEpHOCTH 6 BocrmuteiBate y  mkonpHEKOB | bubmmoreka [HOK
MU3MEHYNBOCTH YyBCTBO YBOKEHHS K *U3HH Apyrux | https://m.edsoo.ru/86
JIFOIEN U KA3HU BOOOIIE 3e8efe
Pa3BuBaTh y HIKOJIBHUKOB
[I03HABATENIbHYIO aKTUBHOCTb,
CaMOCTOSITEIbHOCTD, HHUIIHATHUBY,
TBOpYECKHE CIOCOOHOCTH
14 | I'eneTuka yenoBeka 3 BocrmuteiBate y  mkodpHEKOB | bubmmoreka [IOK
YYBCTBO YBa)KCHUS K XKHM3HU npyrux | https://m.edsoo.ru/86
JIIOEN U KA3HU BOOOIIE 3e8d78
Pa3BuBaTh y HIKOJBHUKOB
[I03HABATENbHYIO aKTUBHOCTD,
CaMOCTOSITEIbHOCTh, HHUIIHATHUBY,
TBOPYECKHE CITIOCOOHOCTH
15 | Cenexmusi opraHU3MOB 4 Oprann3oBBIBaTH bubamoreka [HOK
WHIUBUAYATBHYIO yuebHyro | https://m.edsoo.ru/84
JESITEIBHOCTh
OpraHn3oBbIBaTH IPYIIIOBbIE
(hopMBI yaeOHOW AeITETHHOCTH
16 | buorexHonorus u 4 Pa3BuBath y IKOIBHHUKOB Bu6mmoreka [IOK
CHUHTETHYECKasi OMOIOTHs MO3HABATENFHYIO aKTHBHOCTH, https://m.eds00.ru/86
CaMOCTOSITeTbHOCTh, HHUITMATHBY, | 329336
TBOPYECKUE CIIOCOOHOCTH
17 | Pe3epBHOE BpeMs 1 Opranun3oBBIBaTH pabOTy YUEHUKOB
C COLIMAIIBHO 3HAYMMOHU
nH(popMaIuei, moirygyaeMon Ha
ypoKe

OBUIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME — 102

11 knace
i | Pasie e mporpain | 0 | it moswrinn | ofpmsarensume pecypen
1 | 3apoxxaenue u passutue | 4 OprannzoBsiBaTh paboTy yueHHKOB ¢ | bubnmoreka LJOK
SBOJIOLIMOHHBIX conuaisHO 3HauMMo# uHpopmanueit, | https://m.edsoo.ru/86
MIPEJICTaBJICHUH B MOJIy4aeMo Ha YPOKe 3e9570
Omosorumn
2 | MuKpO3BOJIONHSA U €€ 14 [IpuBnekats BHUMaHNE y4eHUKOB K | bubmmoreka LJOK
pe3ynbTaT LHEHHOCTHOMY ACTEKTY M3y4aeMbIX https://m.eds00.ru/86
Ha YPOKE SIBJICHUH, TOHATHUH, 3e9570
mpuéMoB
3 | MakposBosronus u eé 6 BocnuteiBaTh y mKOJIbHUKOB | bubimoreka [IOK

pe3ynbTaThl

YYBCTBO YBaXKEHHUS K JKHU3HM APYIHX
JIFOZIEH U JKU3HHU BOOOIIE

Pa3BuBaTh y NIKOJHHUKOB
MO3HABATEILHYIO aKTHBHOCTD,
CaMOCTOATCIIBHOCTD, I/IHI/H_[I/IaTI/IBy,
TBOPYECKUE CITOCOOHOCTH

https://m.edsoo.ru/86
3e9cle




Ne KouunuectBo JlesiTeIbHOCTD YYHTeIs ¢ Y4éTOM padoueid JjexTpoHHbIe (1H(POBLIE)
n/n Pasnen u rema nporpammet 4acoB MPOrpaMMbl BOCHHTAHHUS o0pa3oBaTeIbHbIE PecypChl
4 | IlpoucxoxaeHue u 15 Opranu3oBeiBaTh WHAWBHIyanbHYIO | bubmmoreka [IOK
pa3BHUTHE KU3HU HA y4eOHYIO IeSTEIbHOCTh https://m.eds00.ru/86
3emiie Oprann3oBbIBaTh TpynmnoBbie Gopmel | 3ea5a6
y49eOHON IeITeTHbHOCTH
5 | [Ipoucxoxnenne 10 Opranu3oBsiBaTh WHAWBHIyanbHYIO | bubmmoreka [IOK
YyeJoBeKa — yueOHYIO IeSTeIbHOCTD https://m.eds00.ru/86
AHTPOIIOreHEe3 Oprann3oBbIBaTh TPyNIOBbIe PopMbl | 3€aC2C
y49e0HON IeITeTHbHOCTH
6 | Dxonorus — HayKa o 3 BocrnutsiBaTh y mKoNbHUKOB | bubnmoreka [JOK
B3aUMOOTHOILICHHUSAX YyBCTBO YB@XXCHUS K KHM3HU JApyrux | https://m.edsoo.ru/86
OpraHu3MOB H TroeH W )KU3HU BOOOIIE 3eafec
HaJJOpPraHU3MEHHBIX Pa3BuBaTh y MIKOJIFHUKOB
CHCTEM C OKPYKAroIIeH M03HABATEIbHYIO aKTHBHOCTD,
cpenoit CaMOCTOSITETIbHOCTD, HHUIIATUBY,
TBOPYECKHUE CTIOCOOHOCTH
7 | Opranusmsl u cpenia 9 BocnuteiBaTh y IKONEHUKOB | buomuoreka [JOK
oOuTaHus YyBCTBO YB@XKCHUS K KHM3HU JApyrux | hitps://m.edsoo.ru/86
JIFOZIEN U KU3HU BOOOILIE 3eafec
Pa3BuBaTh y MIKOJIEHUKOB
MO3HABATEIbHYIO aKTHBHOCTD,
CaMOCTOSITETIbHOCTD, MHUIIUATUBY,
TBOPYECKHUE CTIOCOOHOCTH
8 | Dkomorus BUIOB U 9 Opranu3oBeiBaTh WHAWBHIyanbHYIO | bubmmoreka [IOK
MO TSI N yueOHYIO IeSTEeIbHOCTD https://m.eds00.ru/86
Opranu3oBbIBaTh rpymnmnoBsie popmsl | 3eb348
y49eOHO! TeITeTHhHOCTH
9 | Dkoxorusa cooOIIeCTB. 12 Opranu3oBbiBaTh WHAWBHIyanbHYIO | bubmmoreka [IOK
DKOJIOTHYECKHUE yueOHYIO IeSTeIbHOCTD https://m.eds00.ru/86
CUCTEMBI OpraHu3oBBIBaTh rpymnmoBsie popmsl | 3eb46a
y4eOHOI IesTeTbHOCTH
10 | buocdepa — riodanbHas | 6 Pa3BuBath y MIKOJILHUKOB Bubaunoreka [IOK
IKOCHCTEMA MMO3HABATEIBHYIO aKTHBHOCTE, https://m.edso0.ru/86
CaMOCTOSTEIBHOCTD, HHUIIMATHBY, 3ebb5e
TBOPYECKHE CIOCOOHOCTH
11 | Yenosek u 6 Pa3BuBath y MIKOJBHUKOB bubanoreka [IOK
OKpYy’KaroIas cpesia M03HABATEIILHYIO aKTHBHOCTb, https://m.eds00.ru/86
CaMOCTOSTENFHOCTh, HHUIIUATHBY, 3ebd16
TBOPYECKHE CTTIOCOOHOCTH
12 | PezepBHOE Bpemst 8 Oprann3oBbIBaTh paboTy YUEHHKOB C

COIMAaIbHO 3HAYNMOHN MH(pOpManneH,
MOJTy4aeMON Ha YPOKe

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME — 102
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