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MNOSCHUTEJBbHASA 3AIINCKA

[Iporpamma no yue6HOMy nipeameTty "buonorusa" (nanee - Ononorus) Ha ypoBHE
cpenHero oobmero oopasoBaHusi pazpaboraHa Ha ocHOBe DefepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit @eneparnuny, DI'OC COO,
Konnenmmu npenogaBanus yaeOHOTo mpeaMeTa « Boaorus» 1 0CHOBHBIX IMOJI0KEHUN
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYueOusiii npeamer «buonorus» yriyonénHoro ypoBHs wusydenus (10-11
KJIACChI) SABJISIETCSI OJHUM W3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-
HayuHble npeameTh». CornacHo nojoxkenusm ®I'OC COO npoduibHbie yueOHbIE
NpEeAMETBI, H3ydyaeMble Ha YNIYOJIEHHOM YpPOBHE, SBIIFOTCS  CIIOCOOOM
muddepennranum o0ydeHUs Ha YPOBHE CPEIHETO 00I1Iero oOpa3oBaHus U TPU3BAHbI
00ecreyuTh IPEeMCTBEHHOCTh MEXK/Ty OCHOBHBIM OOIINM, CPEIHUM OOIIUM, CPETHUM
MpoQEeCCHOHANIBHBIM U BBICHIMM oOpa3zoBaHueM. B To ke BpeMs KakIbld W3 ATUX
y4eOHBIX MPEIMETOB OJDKEH OBbITh OPUEHTHPOBAH HA MPUOPUTETHOE pelICHUE
0o0pa3oBaTeNbHbIX, BOCHHUTATENIBHBIX W PAa3BUBAIOUIMX 33Jay, CBSI3aHHBIX C
npodopueHTanuel o0ydarIuxcss U CTUMYJIMPOBAHMEM HWHTEpEca K KOHKPETHOU
00JITaCTH HAy4YHOI'O 3HAHHUA, CBSI3AHHOTO C OHOJIOTHEW, MEAUIIMHOM, 3KOJIOTHUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeamety "buonorus" naét npeacraBieHue o eI U
3aladyax u3yyeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOJI€HHOM YpOBHE,
omnpenensier o0sA3aTeNbHOEC (MHBAPUAHTHOE) MPEIMETHOE COJEpXkKaHUEe, €ro
CTPYKTYpHpPOBAHUE MO pa3AeiiaM U TeMaM, paclpeAesieHUE N0 KilaccaM, PEKOMEHIYET
MOCJIEIOBATEILHOCTh M3YYEHHUSI YUEOHOTO MaTepuaia ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JOTUKH YYEOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuaronuxcs. B nmporpamMmme o 6MOJIOTUH pean30BaH MPUHIUI TPEEMCTBEHHOCTH
C U3y4eHUEeM OMOJIOTUH HA YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHusi, O1arogaps uemy
MPOCMATPUBAETCSI HAMPABIEHHOCTh HA TMOCJENYIONee pa3BUTHE OHOJOTUYECKUX
3HaHWM,  OpPUEHTUPOBAHHBIX  Ha  (OPMUPOBAHHE  ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 310pOBOM 00pasze
’KU3HU, HA BOCIIUTaHUE OEPEKHOTO OTHOILICHUS K OKPYXKaIoIIel mpupoHoi cpeae. B
mporpaMme Mo OHOJOTHM TakKe TMOKa3aHbl BO3MOXXHOCTH Y4Y€OHOTO MpeaMmera
«buonorusy B peanuzanuu TpedoBannit ®I'OC COO K miaHuPyeMbIM JTHYHOCTHBIM,
METanpeIMETHBIM M MPEIMETHBIM pe3yjbTaraM OO0ydeHUs U B (HhOPMUPOBAHUU
OCHOBHBIX BHJIOB YYEOHO-TIO3HABATENbHON JIESITEIbHOCTH OOYYalolIUXCS 10
OCBOCHUIO COJIepKaHUs OMOJIOTHYECKOro 00pa3oBaHusl HA YPOBHE CpPEHEro OOIIero
oOpa3oBaHUs.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
3aBepIlaeT OMoJornyeckoe oOpa30BaHUe B IIKOJIE U OPUEHTUPOBAH Ha pACUIMPEHHE U
yrayOjieHrne 3HaHUM 00ydYarouuxcsli O >KUBOW MPHUPOJIE, OCHOBAX MOJEKYJSIPHOW U



KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUA U OMOJIOTUU PA3BUTHS, T€HETHKH, CEJICKIIHH,
OMOTEXHOJIOTHH, SBOIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenune yueOHoro mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHUPOBAaHO Ha IMOATOTOBKY OOYYalOlIUXCS K TMOCIEAYIONIEMY MOJIYYSHHUIO
Owonornyeckoro  oOpa3oBaHWS B By3aX WM OpraHM3aIMsaX  CPEIHETO
npodeccuonanpsHoro oOpazoBanus. OCHOBY €ro COJEp)KaHUS COCTABIIAECT CHCTEMa
OMOJIOTUYECKNX  3HAHWM, TIOJYYCHHBIX TPU  W3YYECHUH  OOyJaArOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX pAa3lesioB OMOJOTMM HAa YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10—11 kiaccax 3T 3HaHUS TOJYy4YalOT pa3BuTHE. Tak,
pacuIMpeHbl U yriayOJieHbl OMOJIOTMYECKHE 3HAHUSL O PACTEHUSX, )KUBOTHBIX, Tpudax,
OaKTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHUTEIBHO
BKJIFOUEHbl OWOJIOTMYECKHME CBEICHUS MPUKIAJHOIO M IOUCKOBOIO XapakTepa,
KOTOpbIE MOKHO HCIOJB30BaTh KaK OPUEHTUPHI JUIsl TOCJIEAYIOIIEro BbIOOpa
npodeccun. Bo3MoxkHa ~ Takke ~ MHTErpanus — OMOJIOTMYECKHX  3HaHUU  C
COOTBETCTBYIOIIUMH 3HAHHUSAMH, ITOTYYCHHBIMH OOYYaIONUMUCS TIPH HW3YYCHUU
($u3uKY, XUMHUH, reorpaduy 1 MaTEMATUKH.

Crpykrypa mnporpaMMmbl 10 ydeOHOMY TmpenMery "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIN U 3BOJIOIMOHHBIN MOX0/IbI K H3y4eHHI0 Orosoruu. CoriiacHo
UM, M3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHbIC JJIsi JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alldd, OHBOJIIOLNUU OPraHMYECKOro Mupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOro pa3zHooOpasus ianetsl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJISIPHOU U KJIETOYHOM OMOJIOTHUH, SMOPHOJIOTHH U OUOJIOTHUU Pa3BUTHS,
TCHETUKA W CEJIGKIMU, OWOTEXHOJOTMM W  CHHTETHYECKOW  OHOJIOTHH,
aKTyaJIM3UPYIOTCS 3HaHUA OOydYarolmuxcsi Mo OOTaHWKe, 300JI0TMH, aHATOMUH,
¢uszuonorun 4venoBeka. B 11 kimacce m3ydaroTcsi SBOJIOIMOHHOE Y4Y€HUE, OCHOBBI
9KOJIOTHH M Y4eHHe 0 Onocdepe.

VYuebnbiii npeamet «bruosiorusy npu3BaH 00ECEYUTh OCBOCHHUE 00yUaIOIIIMMUCS
OMOJIOTUYECKUX TEOPHUIl U 3aKOHOB, UJEH, IPUHITUIIOB U MPABUII, JICKAIINX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpA, 3HAHUA O CTPOCHMHH,
MHOrooOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJisIuu, OHOIEHO03a,
HKOCHUCTEMBI, O BBIIAIOIINXCSI HAYYHBIX JOCTHKEHUIX, COBPEMEHHBIX MUCCIIEIOBAHUIX
B OWOJOTWU, TPUKIAAHBIX aCMeKTaX OWOJIOTMYEeCKuX 3HaHui. [[ns pasButus u
MOJACP)KaHUST MHTEpeca OOYydYaroluXxcsi K OHOJIOTMM HapsAly CO 3HAYUTEIIbHBIM
00BEMOM TEOPETUYECKOIO MaTephayia B COACPKAHWU MPOrpamMmbl MO OHOJIOTUHU
NPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUS M PA3BUTHUSA TOU WM WHOWU
oOjacTu OWOJIOTHUH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEIICHHE
BOKHEHIIIMX OMOJOTHUECKUX M DKOJIOTHYSCKUX MPOOIIEM.

Lenp u3ydenus yuebHoro npeamera «buosorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJicHUE O0YYAIOIIUMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHu3aliuu



’KUBBIX CUCTEM PA3HOTO paHTa M MPUOOpETEHNE YMEHUIN MCIOIb30BaTh 3TU 3HAHUS B
dbopMHpOBaHMM HWHTEpEca K  ONpeAeN€HHOW o0macT  MpodecCHOHATBHON
JeSITEIbHOCTH, CBSI3AHHOM ¢ OWOJIOTHEH, WM K BBIOOPY y4eOHOro 3aBelEHUs IS
POJIOJKEHUST OMOJIOTMYECKOT0 00pa30BaHusI.

JlocTrkeHre uenu u3ydeHus yueOHoro npeamera «bronorus» Ha yriryoJI€HHOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

OCBOCHHE OOYYAIONTUMHUCS CHCTEMBI OMOJOTHYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3u U OCOOEHHOCTAX OHOJIOTUYECKUX CHUCTeM (KJIETKa,
OpraHu3M, MOIMyJIALKUsA, BUJI, OMoreoeHo3, ornochepa); 0 BHIIAIOMIMXCS OTKPBITUSAX
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OOy4YarolMXCcsi C METOJaMH I[IO3HAHUS JKUBOM MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU METOAAMH OMOJIOTMYECKUX HAyK (MOJIEKYJIIPHOU U KJIETOYHON
Ouosoruy, -HMOPHOJIOTMM W OHUOJIOTMHM pa3BUTHS, TEHETUKUM U  CEJIEKIUH,
OMOTEXHOJIOTMH ¥ CHHTETHYECKOW OMOJIOTHH, TAJIEOHTOJIOTHH, SKOJIOTUH); METOAAMU
CaMOCTOSITEJIbHOTO NPOBEJCHUSI OMOJIOTMYECKUX MCCIIEOBaHUIN B JabOpaTopuu U B
npupojie (HaOIoaeHre, U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIAJICHHE  OOYYAIOIMIMMHUCS  YMEHHUSIMH:  CAMOCTOSITEIBHO  HAXOJUTh,
aHAJIU3UPOBaTh M HCIOJIb30BATh OHOJIOTMUECKYIO HMH(POPMALIMIO; TOJb30BAThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEN W CHMBOJIUKOW; YCTaHAaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLHUAIBHO-DKOHOMHUYECKUMH U  3KOJIOTMYECKUMHU
npoOsiieMaMy 4YeJIOBEYECTBA; OLICHMBATh MOCIEACTBHUS CBOEH AESITENbHOCTH IO
OTHOIIICHUIO K OKpY’XKalolled MpUPOJAHON cpelie, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO OKPYKAIOLIUX JIF0JIei; 00OCHOBBIBATh U COOJIIOAATH MEPBI MPOPUIAKTUKA
MH(DEKITMOHHBIX 3a00JI€BaHUi, TMpaBWJia TOBEACHHS B TPHUPOAE U OOecreyeHUs
0€30MacHOCTH COOCTBEHHOM JKHU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLHAX
IIPUPOJHOTO U TEXHOTCHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAay4HbIC
OTKPBITHUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy O0YYaIOIIKUXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEHN B
IIpollecCe 3HAKOMCTBA C  BBIJAIOIIUMMUCA  OTKPBITUSIMA W COBPEMEHHBIMU
UCCIICIOBAaHUSIMM B OHOJIOTWH, pEIIAEMbIMU €10 TpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO MCCIEIOBAHUS, MPOBEICHUS AKCIEPUMEHTAIBHBIX HCCIIEI0BAHUM,
pelieHnuss OMOJIOTHYECKUX 3ajlad, MOJICTUPOBAHUS OHOJIOTHYECKUX OOBEKTOB M
MPOIIECCOB;

BOCIHTAHUE y OOYyYarolUXCs LIEHHOCTHOIO OTHOUICHHS K YKUBOUW MpUpOJE B
LIEJIOM U K OTACNIbHBIM €€ O00BEeKTaM U SBJICHUSM; (POPMUPOBAHUE 3KOJOTUUECKOH,
Tr€HETUYECKON TPaMOTHOCTH, OOIIel KylIbTyphl MOBEACHUS B MPUPOJIE; UHTErpalluU
€CTECTBEHHO-HAYYHbIX 3HAHUN;



npuoOpeTeHne  OOyYaOMIMMHUCS  KOMIETEHTHOCTH B PAIlMOHAIBHOM
MIPUPOIOTIOIH30BaHNH (COOIIOICHNE TIPABUJI TIOBEICHHS B TIPUPOJIC, OXPAHBI BUJIOB,
AKOCUCTEM, Ouocdeprl), COXpaHEHHUH COOCTBEHHOTO 3J0pOBbS U  370pPOBBS
OKPY’KaIOIIUX JIFoACH (coOmroeHust Mep IpopuiIakTUKY 3a00JI€BaHMM, oOecrieueHne
0€30MacHOCTH JKU3HEACATEIPHOCTA B YPE3BBIUAWHBIX CHTYAIlUSX MPUPOTHOTO H
TEXHOTEHHOTO XapakKTepa) Ha OCHOBE HCIOJIb30BaHUS OWOJOTHYECKUX 3HAHUN W
YMEHUU B TOBCEHEBHOM KU3HU,

CO3/IaHUE YCJIOBUH /I OCO3HAHHOTO BHIOOpA OOYYAOIIMMUCS UHANBUIAYATbHON
oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCIIETYIOIIEMY
poeCCHOHATTEHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHAMBUIYaTbHBIMHU
WHTEpEecaMu U TIOTPEOHOCTSIMH PETHOHA.

OO6miee 4KClIO YacoB, OTBEJEHHBIX HA M3Y4YEHHE OMOJIOTMM Ha YriayOJIEeHHOM
YpOBHE CpeJIHero o01ero oopa3oBanusi, coctapisieT 204 vaca: B 10 kiracce — 102 gaca
(3 gaca B Heento), B 11 kimacce — 102 gaca (3 yaca B HEJEINIO).

OT16op opraHu3anMoHHBIX (OPM, METOJAOB U CPEACTB OOydeHUsS OUOJIOTUM
OCYIIECTBIISIETCA C YYETOM CIEeNU(PHUKHA €ro COAep)KaHWs W HaAINpaBICHHOCTH Ha
MPOJIOJDKEHHE  OMOJIOTMYECKOro  O0pa3oBaHUsT B OpraHU3alMsaX  CPEIHEro
MPOQECCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

OO0s13aTeTbHBIM YCIIOBHEM TIpH 00y4YEHUH OHMOJIOTHH Ha YTIyOJEHHOM YpPOBHE
ABJISIETCSI TPOBEJEHUE JIADOPATOPHBIX M MpaKTUYECKHX paboT. Takxke yuactue
OoOy4JaronuXxcsi B BBITOJIHCHUHM TPOCKTHBIX W Y4EOHO-HCCIICIOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OINPEICNSIETCS] YyYUTEJIeM Ha OCHOBE MMEIOIIUXCS MaTepuaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHMA.



COILEPKXAHUE OBYYEHUSA
10 KITACC

ConepxaHue MpPOrpaMMbl, BBIAEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OMoOJIOrHs — KOMIUIEKCHas Hayka. KparTkass ucropusi pa3BUTHS
ouonoruu. buonornyeckue Hayku U u3ydaemble UMM 1poosieMbl. DyHaMeHTaIbHbIE,
NPUKJIAJHBIC U TTIOMCKOBBIE HAYYHBIEC UCCIIEAOBAHUS B OMOJIOTUH.

3HaueHue Ouonorud B (GOPMHPOBAHHWU COBPEMEHHOW E€CTECTBEHHO-HAYyUYHOMN
kaptuHbl mupa. [Ipodeccum, cBs3aHHbIE ¢ OWojorHel. 3HAUYCHHWE OWOJOTUU B
MPAKTUYECKOM  JICSITEIbHOCTH  YEJOBEKA: MEAULHHE, CEIbCKOM  XO3SIMCTBE,
[IPOMBIILIJIEHHOCTH, OXPAaHE IPUPOBI.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. dapsun, V.
l'apseit, I'. Mennens, B. . Bepnanckuii, U. I1. [Tanos, . 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3b OHUOJNOTHMM C JpPYrUMU Haykammy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

JXuBble cuCTEMBI KaK MpeAMeT u3ydeHus ononaoruu. CBONCTBA )KUBBIX CUCTEM:
€IMHCTBO XWMHYECKOIO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTh, CIOXHOCTH U
YIIOPSAIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHHu3aLus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aIy KUBBIX CUCTEM: MOJICKYJISIPHBINA, KIIETOUYHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUAOBOM, YKOCUCTEMHBIN (OMOTEOIEHOTHYECKUIN),
ouocdepusniit. [Iporeccel, mpoucxoasimue B KUBbIX cucteMax. OCHOBHBIE MTPU3HAKU
xuBoro. Kusnp kak gopma cyiiectBoBanusi Mmarepuu. Hayku, uzydaroniue >KuBbie
CHCTEMBI Ha Pa3HbIX YPOBHSX OPTaHU3ALUH.

N3yuenne >kuBbIX cucTteM. Metoabl Ouonornueckoit Hayku. HaOmromeHwue,
M3MEpEHUE, IKCIEPUMEHT, CUCTeMaTnu3anus, meraananus. [lonstue o 3aBUCUMON U
HE3aBUCUMOMN nepeMeHHou. [InannpoBanue skcriepumenta. [loctaHoBKa U mpoBepKa
runore3. HyneBas rumotesa. Ilonsitue BhIOOpKM M €€ mocToBepHOCTH. Pazbpoc B
Oouosiorndecknx JAaHHBIX. OIEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3YJIbTaTOB.
[TprurHBI UCKaXKEHHS PE3YIBTATOB SKCIIEpUMEHTA. [[oOHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabnubl 1 cxeMbl: « OCHOBHBIE TTPU3HAKY KU3HI», « bBHOJIOTHYECKHE CHCTEMBDY,
«CBOMCTBa )KMBOI MaTepun», «YPOBHU OpraHU3aIMU )KUBOUM MpUpoab», «CTpoeHue



KUBOTHON KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBl OPraHOB YEJIOBEYECKOIO
opranuzmay, «buoreonenosy, «buocdepar, «MeToabl U3yUeHUs KUBOU IPUPOIBD».

O6opynoBanue: nabopaTopHoe 00OpyJOBaHUE JIsi MPOBEACHUS HAOJIOICHUIA,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnosib3oBaHUE PA3IMYHBIX METOJOB IPHU U3YyYEHUU
KUBBIX CHUCTEM.

Tema 3. buoJsiorust Ki1eTku

Krnerka — cTpykTypHO-(DyHKIIMOHANbHAS €UHUIA KUBOTO. VICTOPHS OTKPBITHUS
kietku. Pabotel P. I'yka, A. JIeBenryka. Knerounas teopus (T. [lIBann, M. llIneiinen,
P. BupxoB). OCHOBHBIE NIOJIO)KEHHUSI COBPEMEHHOW KIIETOYHOW TEOPHH.

Metoapl  MOJEKYISIpHOM U KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMmarorpadus, 37eKTpodopes, MEeToJ MEUEHbIX aToMOB, IupdepeHIraIbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3y ueHue pukcuposanHvix Kiemox.
OnexkTpoHHasi  MUKpockonus.  Kougokanvnas — muxpockonus.  Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauumn

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

Tabmuubl 1 cxembl: «CBETOBOM MHUKPOCKOID», «INEKTPOHHBIA MHUKPOCKOID,
«HcTopus pazBUTHSA METONOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONPENapaThl PacCTUTENbHbIX,
’KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

IIpakTuyeckass paGora «l3yyeHue MeETONOB KIETOYHOM  OHOJIOTHU
(xpomarorpadusi, snexrpodopes, nuddepennnansuoe nentTpudyruposanue, I[1LP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKUMN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI. Bota
U e€ poJIb KAK PAaCTBOPUTEI, pearcHra, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH,
TeIUIOperyisiunu. MuHepaabHble BEIIeCTBAa KJIETKH, X OHoioruueckas poib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIecTBAa KJIETKU. buosormdyeckne mNoOnMMMEphL. benku.
AMUHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoi MoJekynbl. [lepBuunas
CTpyKTypa Oenka, mNenTUaHAas CBA3b. BTopuyHas, TpeTUYHAs, YeTBEPTUYHAsS
cTtpykrypsl.  Jlenarypamus. CpoiictBa  OenkoB.  Knaccudukauust — Oenakos.
buonornueckue Qynkium 6enkoB. /Ipuonsi.

YrneBoasl. MoHOCaxapuipl, JUCaxapuabl, OJUrOCaXapyuibl U MOJIUCAXAPUJIBIL.
OOmmii m1aH cTpoeHus U GU3NKO-XUMHUECKUE CBOMCTBA YIJIEBOIOB. bronornieckue
(GYHKIIUM YTIIEBOIOB.

Jlumuasl. ['unpodunbsHO-ruApOodoOHBIE cBOMcTBa. Krnaccudukanus nIUnuaos.
Tpurnunepunbl, ¢Qocpoaunuasl, BOCKH, cTepouibl. buonormyeckue QyHKIIUU



munuoB. O0mmMe CBOMCTBA OMOIOTHYECKUX MEMOpaH — TEKy4eCTh, CITIOCOOHOCTh K
CaMO03aMbIKaHHIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunnoseie kucnotel. JTHK u PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK
— JBOWHAs crimpanb. MectoHaxoxaenue u Omonormueckue ¢yaknuu JTHK. Bumbr
PHK. ®ynkuuun PHK B knerke.

Crpoenue wmosekysnibl AT®. Makpospruyeckue cBsizu B Mosiekysne ATO.
buonornueckue ¢ynkuuu ATD. BoccTtaHOBIEHHbIE MEPEHOCUUKHU, UX (QDYHKIMH B
kietke. /[pyeue nyxneozuompugocgamor (HT®). CexsenupoBanue [IHK. Memoowi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass OWojorHs: OMOXMMHUYECKHE M OMODHU3WYECKHE HCCICAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIeKy1. Moodenuposanue cmpyKmypbi
U yHKYULL OUOMONEKYT U UX KoMNIekcos. Komnbiomephbiil Ousatin U opeanudecKuil
CUHMe3 OUOMOTIEKYL U UX HENPUPOOHBIX AHAIO208.

JlemoHCcTpauun

[Toptpetsr: JI. [lomunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenesieHre XUMUYECKUX 3JIEMEHTOB B HEKHUBOW MPUPOJIEY,
«Pacrnipenenenne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuielt u cxeMmbl: «llepuogmyeckas TaOnMIIa XUMUYECKUX DIIEMEHTOBY,
«Ctpoenne MoJeKynbl BOAbDY, «BemecrBa B coctaBe opraHu3moBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOW MOJEKYNIb», «CTpOoeHHE MOJIEKYI
YIJIeBOIOBY, « CTpPOCHUE MOJIEKYH TUNUI0BY, «HyKIenHOBBIE KUCIOThIY, « CTpOoeHUE
MoJeKyiasl ATOy.

O6opynoBaHue: XUMHAYECKAsl MOCYAa U 000PYI0BaHHUE.

JlaGopaTopHasi padora «OOHapykeHHE OCIKOB C IOMOIIBI0 KAaYeCTBEHHBIX
peaKIui».

JlaGopaTopHasi paGora «/ccnenqoBanne HyKJIEMHOBBIX KUCIIOT, BEIACICHHBIX U3
KJIETOK Pa3JU4YHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tumel KIETOK: DJyKapuOTHYEeCKass U Mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHue mpokapuoTHYecKo KieTku. KierouyHasi cTeHka OakTepuil M apxei.
Oco00EeHHOCTH CTPOEHHUS reTepoTPOPHON U aBTOTPO(YHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (PyHKIITMOHHPOBAHUE dyKapHUOTHUUECKOW KieTkH. [lmasmarmueckas
MeMOpaHna (mazmanemma). CTpyKTypa Ila3mMaThdeckoi mMemMOpanbl. TpaHcmopt
BEILECTB Yepe3 IJIa3MaTHUeCKyl0 MeMOpaHy: naccuBHbId (nuddy3us, obneryéHHas
mubdy3us), akTUBHBIA (NIEPBUYHBIA M BTOPUYHBIA AKTUBHBIA TPAHCIOPT).



[Tonmynponuniaemocts MemOpanbl. PaboTa HaTpuii-kaameBoro Hacoca. DHIOLMTO3:
nUHOIUTO3, (haroruTo3. Dx3omuTo3. Knerounas crenka. CTpykrypa U (QyHKIIUA
KJICTOYHOM CTEHKH pacTeHUM, rpuloB.

Hurormazma. Lurtozons. [{utockener. JBumxeHue uuroruiazMbl. OpraHouibl
KJIeTKk. OJHOMEMOpaHHbIE OPraHOWbI KIETKHU: 3HJoIu1azMarnyeckas cetb (JI1C),
anmapat [ompmku, JM30COMBI, HUX CcTpoeHHe © (QYHKIUU. B3aumocBs3b
OTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpoeHHe TpaHYJISIPHOTO PETUKYIyMa.
Mexanuzm Hanpaenenus oenxoe ¢ IIIC. Cunte3 pactBopuMbiX OenkoB. CuHTe3
KJIETOUYHBIX MeMOpaH. ['nmajgkuii (arpaHyJsipHBIN) 3HIOMIA3MATUYECKUM PETUKYIIYM.
CekperopHast ¢QyHkuus amnmapara [onbmku. Moouguxkayus benkos 6 annapame
T'onvoorcu. Copmuposka benxos 6 annapame I'onv0xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Baxyonu pacturenbHbix kietok. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOUJbl  KJIETKA:  MHUTOXOHJAPUH,  IUJIACTHJIBI.
IIpoucxoocoenue mumoxonopuu u niacmuo. Cumouozenes (K.C. Mepeoxckoeckuii, JI.
Mapeynuc). CtpoeHue 1 PyHKIMH MUTOXOHAPUM U ractul. [lepBuuHbIe, BTOPUYHBIC
U CIOXHBIE IUIACTUABI  (POTOCHHTE3UPYIOUIUX  DYKAPUOT.  XJIOPOIIACTHI,
XPOMOTLUIACTBHI, JISUKOIIACTHI BBICIIIUX PACTEHUH.

HememOpanubie opranouabl kiaeTku CrtpoeHne W GyHKIMA HEMEMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Gunamenmeol.
MukpodunamMeHTsl. Axkmunogvle  Mukpoguiamenmol.  MpIllIEUHbIE  KIIETKH.
AxmuHosble KoMnonenmvl HembluleuHblx Kiemox. MukpoTpyOouku. Kierounsiii
ueHTp. CTpoeHue u ABMKEHUE )KTYTUKOB U peCHUYEK. MUKpOTPYyOOUKH LIUTOIIA3MBI.
HenTtpuons. beaku, accoyuuposanHvle ¢ MUKPOPUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie benku.

SAnpo. OOonouka siApa, XpoMaTHH, KapuoIUla3Ma, SIIPBIINIKK, WX CTPOCHHUE U
bynkuun. SnepHblii  OeNKOBBIM MaTpuKkc. [IpocTpaHCTBEHHOE PpaCIONIOKEHUE
XpoMocoM B uHTep(ha3HOM sape. JIyxpomamun u cemepoxpomamunr. benku
XpOMaTUHA — THUCTOHBI. J{unHamuxa s0epHoll 00010uKu 6 mumose. HoepHuiil
MPAancnopm.

Kinerounsle BrtoueHus. CpaBHUTENbHAS XAPAKTEPUCTUKA KIETOK JYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

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

Tabmuubr u cxembl: «CTpoeHHE DJYKapUOTHYECKON KieTkuy, «CTtpoeHue
KUBOTHOM KJIETKN», «CTpOEHUE pACTUTENLHOMN KIETKW», « CTPOCHUE MUTOXOHIPUIY,
«SAnpo», «CTpoeHne mpoKapuOTUYECKOMN KIETKI.

O6opynoBaHMe: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaThl pacTUTENbHBIX,
’KUBOTHBIX KJIETOK, MUKPOTIpETIapaThl OaKTepHUaTbHBIX KIETOK.

JlaGopaTopHasi padorta «/3yueHne CTpOeHUS KIETOK Pa3JIMYHbIX OPTraHU3MOBY.



IIpakTnyeckas padora «/3yyeHne CBONCTB KJIECTOYHOU MEMOPAHBI.

Jlaboparopnasi pabGora «lccienoBaHue IUIa3MoOJIM3a W JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3ydeHue NBUKEHUSI IUTOIIIA3Mbl B PACTUTEIBHBIX
KJIETKax».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUue JHEPIUH B KJIETKe

AccuMuISIis ¥ JUCCUMMWJISILIUSL — JIB€ CTOPOHBI MeTabomm3ma. Tumbl oOmeHa
BELIECTB: aBTOTPO(HBIA W TeTepoTpodHBIA. YdacThe KHUCIOpoJa B OOMEHHBIX
npolieccax. DHepreTudeckoe odecreyeHue kietku: npespamienne ATD B 0OMeHHBIX
npoueccax. @OepMEHTaTUBHBIA XapakTep peakUuid KIETOYHOro MeTaboIu3Ma.
depMeHTHI, X CTPOEHHUE, CBOMCTBA U MexaHu3M JeicTBus. Kopepmentsl. OTnnuns
(GbepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTuBatopsl U O€IKU-
MHTUOUTOPBL. 3aBUCHMOCTb CKOPOCTH (DEpPMEHTATUBHBIX PEAKIUI OT Pa3IUYHBIX
(bakTOpoB.

[lepBuuHbBIi CHUHTE3 OpPraHMYECKHMX BEIIECTB B KiIeTKe. DOTOCUHTES.
AHoxcucennvlli u oKcueeHHbll Gomocunme3z y baxmepuil. Ceemocobuparowjue
nueMenmvl U NUSMEeHMbl PeakyuoHHo2o yeHmpa. Ponb XJIOpOILIacTOB B IpoLecce
dborocunTe3a. CBeToBass U TeMHOBas ¢aszpl. Domoovixanue, Cs., Csa. u CAM-munsi
¢pomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHMEe pa3nuyHbIX (akTOpoB Ha
CKOpOCTh (poTocHHTE3a. 3HaUECHHE (DOTOCUHTESA.

XEMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUGUIIUPYIOIIHE OaKTepuH, Keynez00akTepuu, CcepoOaKTepuu, BOIOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHa’poOHble opraHu3mbl. Buael Opoxkenus. I[lpoaykTbl OpokeHHS M UX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHM3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl YHEPreTUYECKOro ooMeHa. IloaroToBUTENnbHBIN
sTamn. [ Mukonmu3 — 6ecKUCIOpOaHOE PACLIEINIEHUE TIIOKO3bI.

buonornyeckoe okuciIeHUE, WM KIETOYHOE JbIXaHue. Poiab MUTOXOHIpHl B
npoliieccax Ouosiornueckoro okucienus. Lluknuueckue peakuuu. OKUCTUTENBHOE
dhochopunupoBanue. Suepeus memopannoz2o epaduenma npomonos. Cunmes ATD:
paboma npomonuou AT®-cunmaszvl. IlpeumyiecTBa a’poOHOTO MyTH OOMEHa
BEILECTB Iepes aHa3pOOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Hoptpetsr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckui, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTE3», «DHEPreTHUecKuii oOMeH», «buocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTERY.



ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOPYIOBaHHME [Jsi MPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi pabora «/3yueHne KaTaJTuTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

JlabopaTtopnass paGora «l3yuenue (epMEHTATHUBHOTO  pacCIlEIICHUS
MEPOKCHUA BOJIOPOJA B PACTUTENIBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTopnas padora «CpaBHEeHHE TPOIECCOB (DOTOCHHTE3a K XEMOCHHTE3a».

JlaboparopHasi pa6otra «CpaBHEHHE MPOIECCOB OPOXKECHUS U IIXAHUSD.

Tema 7. HacaeacrBennass uHGopManus U peajn3anus eé B KIeTKe

Peaknuu marpuyHoro cuHres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEaKLUAX
MaTpUYHOTO cHHTe3a. Peanmuzanums HacienctBeHHoW uH(opmanmu. ['eHeTnueckuit
KOJI, ero cBoHctBa. TpaHckpunuus — Marpuunbii cuHTe3 PHK. Ilpuniumnsl
TPAHCKPUNIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIIBHOCTb, ACHUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yyactue tpancnoptHeix PHK B OnocunTe3e Oenka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanue amuHokuciaor. Posp pubocom B
OunocuHTe3e OenKa.

Cogpemennvie npeocmasnenusi o cmpoeHuu 2enos. OpraHuzanus TeHOMa Yy
MPOKAapHOT M 3YKapuOT. Peryiduus akTUBHOCTM TE€HOB Yy HpokapuoT. ['umotesa
onepona (®. XKako0, XK. MaHno). MonexynsiapHvie mexaHuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomwl 2enog. Perynauuss 0OMEHHBIX
IIpoLIECCOB B KieTKe. KieTouHsblil romeocTas.

Bupycel — Heksierounbie (OpMBI KU3HU M OONHMratHeie mapasuthl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHblU YUK
J[HK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, baxmepuoghazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasa.

Bupycubie 3a0oneBanus yenoBeka, sKkuBoTHbIX, pactenuii. CITN, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

buoungopmamura: unmeepayusa u aumanuz oOorvuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oaunuvix. Hanomexnonozuu ¢ ouonocuu u meouyuHe.
IIpoecpammupyemvie gpynxyuu 6enxos. Cnocobvt 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuier 1 cxembl: «buocunTte3 Oenka», «l'eHeTnueckuil koa», «Bupyce»,
«bakrepuodarm.

IpakTnueckas padora «Co3nanue MOAEIU BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounslii 1nuki, ero mnepuoasl u peryiasuusa. HWHrepdaza u  MuTO3.
OcobeHHocTy TpoleccoB, mporekatoumx B uHTepdasze. [loaroroBka KIETKH K



nenenuto.  Ilpecunretmdeckuii  (HOCTMUTOTHYECKUHM),  CUHTETHUYECKUUA U
MOCTCUHTETUYECKUH (MIPEMUTOTUICCKUN ) IEPHOIBI HHTEP(DA3HI.

Matpuunsiii cunre3 JIHK — permnukanus. Ilpunuuner permkamuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBAaTUBHBIA  CHHTE3,  AHTUNAPAILICIBbHOCTb.
Mexanusm permmkanun JIHK. Xpomocomsl. Ctpoenue xpomocoMm. Tenomepsl u
TenoMepasa. XpoOMOCOMHBIN HA0Op KIIETKU — KAPUOTHIL. JIMIIOUIHBIN U TarIOn THbII
Ha0opbl xpoMocoM. ['omoniornuasie Xxpomocombl. [10710BbIE XPOMOCOMBI.

Jlenenue kietku — MuTo3. CTaiuy MUTO3a U MPOUCXOIAIINE B HUX MPOLECCHI.
Tuner Muto3a. KaprnoknHes u nuToknHE3. bruosiornueckoe 3Ha4YeHUE MUTO3A.

Perynmamus MUTOTMYECKOTO LMKIa KIETKU. l[Iporpammupyemasi kieTouHas
ruoesb — arnomnTo3.

Knerounoe snpo, Xpomocombl, (yHKIMOHAJIbHAsi TeHOMUKA. MexaHuzmbl
npoaugepayuu, oupdepenyuposxu, cmapenus u euderu xiemokx. «llugposas
K1emkay — ououHgopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JlemoHCcTpauun

Tabmuiet u cxembl: «OKU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Permmkanus [JHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpernapaThl: «MUTO3 B KJIETKax
KOpEIIKA JIYKa».

JlabopaTopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOITpEapaTax».

JlaGopaTopnas padora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpEIapaTax)y.

Tema 9. CTpoenne u QyHKUMHM OPraHN3MOB

buonoruueckoe paznoodpasue opraHu3zMoB. OJHOKIETOYHBIC, KOJOHUATBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCc0OEHHOCTH CTPOCHUSI U KUZHEAESITEIIbHOCTH OJIHOKJIETOUYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JPYTUe
NpOTUCTHI. KoNIOHHAlIbHBIE OPraHU3MBI.

B3auMocBsi3p 4acTell MHOTOKJIETOYHOTO Opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuit. TUNbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHUus, GYHKUUNA U
PACIIOJIOKEHUS TKAHEW B OpraHax pacTeHUM.

TkaHu KUBOTHBIX W 4YeJOBeKa. THUIBI >KMBOTHBIX TKAaHEH: SIUTEIHANIbHAS,
COCIMHUTENIbHASI, MbIlIeyHasi, HepBHasg. (OCOOEHHOCTH CTpoeHMs, (QYHKUIUA U
PacCIOJIOKEHUS TKAaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE ¥ TeHEpAaTUBHBIE OpraHbl pacTeHUH. Opranbl U CUCTEMBI
OpPTraHOB XMUBOTHBIX U 4YeoBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPraHOB.



Onopa Ttena opranu3amoB. Kapkac pacteHuid. CKeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapykHbIll U1 BHyTpeHHHI ckeneT. CTpOEHUE U THIIbI
COEMHEHUS KOCTEN.

JIBrKeHue opraHu3MoB. [[BrkeHre OTHOKIIETOYHBIX OPTaHU3MOB: aMEOOUTHOE,
KT'YTUKOBOE, PECHUYHOE. JIBMKEHWE MHOTOKJIECTOYHBIX PACTEHUW: TPONMU3MBI H
HacThM. JIBM)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIICYHAs CHUCTEMA.
Pednexc. CkeneTHbIe MBI U UX padoOTa.

[Turanue oprann3mMos. [lornomienre BoAbl, YIIIEKUCIOTO ra3a ¥ MUHEPAIbHBIX
BEILIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPUIIOJIOCTHOE U BHYTPUKIETOYHOE
numeBapeHue. [luraHne NO3BOHOYHBIX >KMBOTHBIX. OTIENbl MUILIEBAPUTEIHLHOTO
TpakTa. [IumesapurenbHble xkenessl. [InmeBapurenbHas cucTeMa 4ejIoBeKa.

Jlpixanue opranu3moB. JIpixaHue pacteHuil. [[prxanue kuBOTHBIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKH. KoxkHoe napixaHue. JlpIxarenbHas IMOBEPXHOCTb.
XKabepHoe u n€rouHoe npIxaHue. JpIxaHUE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOCHHs JETKAX IO3BOHOYHBIX  JKMBOTHBIX.
JlpixarenbHas CUCTEMa 4YeJnoBeKa. MeXaHu3M BEHTWISALUMHA JETKUX Yy MTHL H
MiekonuTamux. Perynsanus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BeWIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BeniecTs y )kMBOTHBIX. KpoBeHOCHAas cuctema u e€ opranbl. KpoBeHocHas
CUCTEMAa IO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHBIE COCYAbl U
KpoBb. Kpyru KpoBooOpamieHus. OBOJIOLUOHHBIE  YCIOXHEHUS  CTPOEHUS
KPOBEHOCHOM CHCTEMBI TI03BOHOYHBIX )KMBOTHBIX. PaboTa cepana u e€ perymsius.

Brigenenue y opranusmos. Beiienenue y pacteHuil. BoiieneHue y ;KMBOTHBIX.
CoxkpartutenbHble Bakyosu. Opransl Boienenus. unpTpaiius, cekpenus u oopaTtHoe
BCACHIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAeneHHs. CBA3b MOJIOCTH Tela C
KPOBEHOCHOW U BBIACIUTEIBLHON CUCTEMAaMU. BbleeHne y T03BOHOYHBIX )KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHue MOYU
y 4eJIOBEKA.

3amuTa y OpPraHu3MOB. 3allluTa Yy OJHOKJIETOYHBIX Opranu3MoB. CHopsel
OakTepuil U LUCTHI MPOCTEHIIMX. 3alMTa Y MHOTOKJIETOUHBIX pacTenuil. KyTukyna.
CpencTBa NacCUBHOM U XUMHUYECKOM 3a1IUThl. OUTOHITUIBI.

3amunTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX IPOU3BOJAHBIE. 3alUTa
opranusma ot 6one3nel. UMMyHHas cuctema yenoBeka. KiieTouHbIi U TyMOpaJIbHbIN
UMMYHUTET. Bpoxn€HHBIN 1 npuoOpeTEéHHbIN cnienudpuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro uMmyHureta (I1. Dpmux, ®@. M. bepuer, C. Tonerana).
BocnanurensHpie OTBETHI OpraHu3MoB. Posb BpOKIEHHOTO NIMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JICBaHUM.



PaznpaxuMocCTh 1 perysisanus y opranu3MoB. PazipaxuMocTb y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pazgpaxumocts M perymsinusa y pacteHuil. PoctoBbie
BEILIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pediiekTopHast peryisius y >kMBOTHbIX. HepBHas cucrema
1 €€ OT/IEeJIbl. DBOJIOLMOHHOE YCIOKHEHNUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
OTnenpl TOIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pednekc u peduiekropnas ayra.
besycioBHbIE U yCIOBHBIE PEICKCHI.

['ymopanbHass peryisiuss U SHAOKPUHHAsA CUCTEMa JKUBOTHBIX U YEJIOBEKA.
Kenes3pl SHIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBuE rOpMOHOB. B3auMoCBs3b
HEPBHOU U SHJIOKPUHHON cucTeM. [ nnoranamo-runodusapHas cuctema.

JdemoHCcTpauumn

[Toptper: U. I1. [1aBinos.

Tabmusl u  cxembl: «OJHOKIJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHbIE
BoJopociny», «baktepum», «lIpocteiimme», «Opranbl LBETKOBBIX pPaCTCHUI»,
«CurcTemMbl OpraHOB IO3BOHOYHBIX )KUBOTHBIX», « BHyTpEHHEE CTPOEHNE HACEKOMBIX),
«Tkanum pacrtenuit», «KopHeBble cucremb», «CtpoeHue credns», «CrtpoeHue
JMCTOBOM MIJIACTUHKNY, «Txanu YKUBOTHBIX, «Ckener YEJI0BEKAY,
«ITumeBapurenbHas cucrema», «KpoBeHocHasi cucremay, «/lpIxaTenbHas CUCTEMay,
«HepBnas cucremay, «Koxa», «MpbleuHas cucreMay, «BolienurensHas cucremay,
«OHJIOKpPHUHHAS CHCTEMAY, «Ctpoenue MBIIIIED, «AMMyHUTETY,
«Kunmeuynononoctusie», «Cxema nuTaHusa pacTeHui», «KpOBEHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX  JKMBOTHBIX», «CTpoeHue rulpe», «CTpoeHue IUIaHaApUn»,
«BuyTpeHHee ctpoeHue noxjaeBoro uepssi», «HepBHas cucrema pwidy», «HepsHas
cucrtema Jasarymkn», «HepBHas cucrema mnpecMbikarommxcs», «HepBHas cucrema
ntu», «HepBHas cucrema wmnekonuraromux», «HepBHas cucrema uenoBekay,
«Pedaexcy.

OOopynoBaHMe: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl OJHOKIETOUHBIX
OpraHu3MOB, MHKpONpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIUU
HAaCEKOMBIX, HIJIOKOXKHUX, >KMBBIE HK3EMIULSIPbl KOMHATHBIX pacTE€HUM, repbapuu
PACTEHMI pa3HbIX OTAENOB, BIAKHBIC MTPENAPATHI )KUBOTHBIX, CKEIETHI IO3BOHOYHBIX,
KOJUIEKIMM O€ClO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJoBeKa, 000pyAOBaHUE s
JEMOHCTpPAllMA ITOYBEHHOTO W BO3AYIIHOIO IMTAaHUS PACTEHUW, pPaCLICIUICHUs
KpaxMaJia U OeiKoB Moj AeicTBreM (GEepMEHTOB, 000pYI0BaHUE ISl JEMOHCTpAIUU
ONBITOB IO HM3MEPECHHUIO JKM3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHBIX
IBW)KEHUH, MOJIEJIA TOJIOBHOTO MO3Tra Pa3jIMYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHas padora «/3ydueHrne OpraHoB [IBETKOBOTO PACTCHUSD.

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB



@dopMbl pPa3MHOKEHHSI OpPTraHW3MOB: Oecroyioe (BKJIIOYash BETETATHBHOE) M
nmoyioBoe. Buzpl 6€cmooro pa3MHOXKEHUS: TIOYKOBAHKE, CIIOPYIISIITUS, PparMeHTaIus,
KJIIOHUPOBAHHUE.

[TonoBoe pazmHoxenue. [lonoBeie KiIeTKH, oy rametsl. Meito3. Ctaauu Meitosa.
IloBenenue xpomocom B mernose. Kpoccunrosep. buosorndyecknii CMbICa Meo3a U
ITOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

[Ipen3aponpieBoe passutue. I'amerorenes y >KMBOTHBIX. 110y0BBIE Kene3bl.
OOpaszoBaHue M pa3BUTHE MOJOBBIX KieToK. CriepmaTorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHE ©W  AMOPUOHAIBHOE  pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUSA: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOJIOTHS — HAayKa O
Pa3BUTHHN OPraHu3MoB. Mopgocenes — o0Ha u3 2nasHuIX NpodlemM I3MOPUOTIOSUM.
Konyenyus mopghocenos u mooenu mopghocenesa. Cranuu sMOpUOreHe3a >KMBOTHBIX
(Ha mpumepe nsarymku). [poOnenue. Tumbl npoOneHus. /Jemepmunuposannoe u
HedepmuHuposanHoe Opodnenue. brnacmyna, muner 6aacmyn. (OCOOEHHOCTH
JIpOOJICHUST MJICKOIUTAIOIMIUX. 3apOJIbIIIeBble JIMCTKU (TacTpyJisiiusi). 3akiaaka
OpPraHOB M TKAaHEN W3 3apOABIIIEBBIX JHUCTKOB. B3anmHoe BiMsSHHUE 4YacTel
Pa3BUBAIOILETOCS 3apobiiia (SMOpHUOHATbLHAS UHAYKIUS). 3aKiiaKa MmiaHa CTPOCHHS
KMBOTHOTO KaK PE3yJbTaT HEPAPXUUYECKUX B3aUMOJECHUCTBUN T'e€HOB. BimsHue Ha
AMOPHOHATILHOE PAa3BUTHUE PA3NTHYHBIX (DAKTOPOB OKPYKAIOIIECH CPEbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbI mnepuox. [Ipsmoe u
HerpsiMoe pa3Butue. Pa3Butue ¢ MetaMopdo30M y OECTIO3BOHOUHBIX U MTO3BOHOYHBIX
KUBOTHBIX. buHoOJOrMyeckoe 3HaYeHHWE TNPSMOr0 M HENPSIMOTO Pa3BUTHS, HX
pacrpocTpaHeHue B npupoje. Tulbl pocTa KUBOTHBIX. DakTOphI pETysIUA POCTa
KUBOTHBIX W 4yenoBeka. CTaguu MOCTIMOPUOHAIBHOTO PAa3BUTHS Y >KUBOTHBIX U
yenoBeka. [leprnoapl oHToreHesa uenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYECKUE
IIPOLIECCHI.

PasmHoxeHne u paszButue pacteHud. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IMKIIe pacTeHuil. OOpa3zoBaHue Crop B Mpoliecce Meio3a. ['ameTorenes y
pactennii. OMIOJOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BoOiiHOE
OTUIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHnit. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBbl PETYIISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetst: C. I'. Haamun, X. [lnemas.

Tabmumer 1 cxembl: «BereratuBHoe pa3sMHOXKEHHE», «THIBI OECIooro
pa3sMHOXeHUs», «Pa3MHOXEHHE XJIaMUIOMOHaAbD), «Pa3MHOXXKEHHE 3BIJICHBI»,
«Pa3MHOXeHue ruape», «Meno3», «XpoMocombl», «l'amerorenes», «CTpoeHue
SUUEKIETKH MW crnepmaro3onaa», «OCHOBHbIE CTaauM OHTOreHesa», «lIpsmoe u



HENpPsIMOE pa3BUTHE», «Pa3zBuTre Maiickoro xyka», «PasBurue capanum», «Pa3purue
JATYLIKW», «JIBOHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHui», «CTpoeHue CeMsiH
OJIHOJIOJIBHBIX U ABYAOJIBHBIX pACTCHUN», «KU3HEHHBIA LUK MOPCKOM KaIlyCThD»,
«KM3HEHHBIN UK MXa», «KU3HEHHBIN LUK NAOPOTHUKA», «KU3HEHHBIN IUKII
COCHBI».

OOopynoBaHHe: CBETOBOH MHMKPOCKOI, MHUKPOTPEMapaThl SUIEKICTOK |
CIIEpMATO30UI0B, MOJENb «L UK pa3BUTHS JISATYIIKI.

JlaGopaTtopnasi padora «/3ydeHHe CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BbIABICHHE TMPU3HAKOB CXOJACTBA 3apOJAbIILIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CrpoeHue OpPraHOB Pa3MHOKEHHUS  BBICIIHMX
pacTEeHUI.

Tema 11. I'eHeTmka — Hayka O HACJEeJICTBEHHOCTH W W3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. PaboTel I'. Menpens, I
ne ®puza, T. Moprana. Poibs oTeuecTBEeHHBIX YUEHBIX B pa3BUTUU TeHETUKU. PaboThI
H. K. Konsnona, H. 1. BaBunoBa, A. H. benozepckoro, I'. /I. Kapneuenko, FO. A.
Ounumnuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIC TE€HETHUYECKHUE TMOHATHS U CUMBOJBI. ['OMOJOTHYHBIE XPOMOCOMBEI,
aJUIeIbHBIC TEHBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAs JUHUS, TUOPHUIBI, TEHOTHUI, (PEHOTHII.
OcCHOBHBIE METO/Ibl TCHETUKH: TUOPUIOTOTUIECKUH, IIMTOJIOTHIECKUN, MOJIEKYJISIPHO-
F€HETUYECKUU.

JlemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbnos, H. Y. Bapunos,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodees-
PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIUBAHUS.

JlaGopaTtopnass  paGora  «/lpozoduna kak  OOBEKT  TEHETUUYECKHUX
HCCIIEJOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii  3akoH MeHaenss —  3aKOH
eAMHO00pa3usi THOpUIOB NepBOro nokosienus. IlpaBuino gomuHupoBanus. Bropoit
3aKOH Menzaenss — 3aKOH pacUICIJICHWs MPU3HAKOB. LlUTOJIOrMYEeCKHEe OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ umore3a 4ucTOTh raMer.

AHanuzupyoniee ckpemuyBanue. [TpomMexXyTOUHBI XapaKTep HacleI0BAHMUS.
Pacmierienne nmpru3HakoB MpU HEMOJIHOM JOMUHUPOBAHUM.



Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HEe3aBUCHUMOTO
HaCJIeI0BaHMs MPU3HAKOB. [[UTONIOTrHYEeCKEe OCHOBBI TUTUOPHUIHOTO CKPEITUBAHMUS.

CuernienHoe HacieaoBanue mpuszHakoB. Paborer T. Moprana. CueruieHHOE
HaCJIeIOBaHWE TE€HOB, HAPYIIECHUE CLETUICHUSI MEXKAY T€HaMu. XPpOMOCOMHas TEOpHsI
HaCJICJICTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIM MEXaHW3M OINPENEIICHUs Iona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMeTHbhI MoJ. | eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacnegoBanue nmpu3HaKkoB, CLETJIEHHBIX C MTOJIOM.

I'enoTun kak menoctHas cuctema. [lmeloTpornus — MHOKECTBEHHOE JCHCTBUE
resa. MHOXECTBEHHBIM ajUIeau3M. B3aumMojencTBue HeEaJUICJIbHBIX T'€HOB.
Kommnementapuocts. Dnuctas. [lonmumepus.

['eHeT4yecKuii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(hU3MOTOTHYECKHUX TTPOIECCOB, TTOBEJCHNUS U KOTHUTUBHBIX (YHKIMH. ['eHeTHuecKkue
MEXaHM3Mbl CHUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3SIMH — IapasuT» H

«XO344MH — MI/IKpO6I/IOM)). I'eneTnueckue acneKThl KOHTPOJI W HU3MCHCHMHA
HaCJIeIICTBeHHOfI I/IH(I)OpMaI_II/II/I B IIOKOJICHUAX KJICTOK U OPraHU3MOB.
JdemoHcTpanuu

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

Tabmuubr n cxemsbl: «llepBbiii 1 BTOpo 3aKkoHBI MeHnens», «TpeTtuil 3akoH
Mengens», «AHanu3Upymollee CKpemuBanue», «HenomHoe TOMUHHMpPOBAaHHUEY,
«CueryieHHOEe HaclleJOBaHWE TMPU3HAKOB y Apo3oduib», «l'eHeTHka monay,
«Kapuotun  yenosekay, «Kapuorun  apozodunby, «Kapuotum — OTHIBD,
«MHOX€ECTBEHHBIN ajlJIeIn3mM», « B3auMoaecTBUE TEHOBY.

OGopynoBaHue: MOJCNb IJI IEMOHCTPAIIMHM 3aKOHOB €MHO00pa3usi THOPHUIOB
IIEPBOTO MOKOJIEHUS U PACIICIUICHHS NPU3HAKOB, MOJENb ISl IEMOHCTPALIMHU 3aKOHA
HE3aBUCUMOTI0 HACJICIOBAHMS IIPU3HAKOB, MOJEIb I JEMOHCTPALUU CLEIJIEHHOIO
HaCJIEI0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoItipenapart: «pozoduiay.

IIpakTuyeckass padora  «M3yueHue  pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

IpakTnueckasi padora «/3ydueHue pe3yabTaToB AUTHOPUTHOTO CKPELIMBAHUS
y 1p030(GUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna W cpeapl npu  (GopmupoBaHuM  (HEHOTHUIA.
N3meHunBOCTh mpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKU. Busl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Moaudukanmonnas HU3MEHYMBOCTh. Poimb  cpeapl B (OpMUPOBAHUU
Moau(UKAIMMOHHON M3MeHYuBOCTH. Hopma peaknmu npusHaka. BapuanuoHHbIN psifg
u BapuanmonHas kpuBas (B. Horanncen). CpoiictBa MOAM(PUKAMOHHON
M3MEHYUBOCTH.



['enoTunmueckass n3MeHUYMBOCTh. CBOMCTBAa TI'€HOTUIIMYECKOM H3MEHUYMBOCTH.
Bunipl TeHOTUTTMYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOunaTtuBHasT HW3MEHUYMBOCTh. Meio3 M TIOJOBOM IMpOIECC — OCHOBA
KOMOMHATHBHOM M3MEHYUBOCTH. P0OJb KOMOMHATUBHON HM3MEHUHMBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanuoHHasT W3MEHYHUBOCTh. Buapl MyTanuii: TE€HHbBIE, XPOMOCOMHEIE,
reHoMHble.  CHOHTaHHbBIE W  WHAYIUPOBAHHBIE  MyTaluu.  SaepHble U
HUTOIUIa3MaTuYeckue myrtanuu. CoMaTHyecKMe W TOJIOBble MyTaluu. [IpuynHbI
BO3HHUKHOBEHHUS MyTalliii. MyTareHsl M MX BIMSIHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH
MYTallUOHHOTO TMpoliecca. 3aKOH TOMOJOTUYECKUX PSIIOB B  HACJIEIACTBEHHOU
m3menuuBoctu (H.M. BaBuios). BHesnepHas n3MEHUUBOCTh U HACEJCTBEHHOCTD.

Onueenemuxa U INUSCHOMUKA, PONb  ONULEHEMUYECKUX (DaKmopos 8
HACIe008AHUU U UBMEHUUBOCMU (EHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuiet u cxembl: «Buabpl  u3MeHUMBOCTH», «MoaudukanuoHHas
M3MEHYUBOCTHY, «KOMOMHATHBHAS M3MEHUYMBOCTBY», «Meto3», «OmiogoTBOpeHUEY,
«I"eHeTrueckue 3a00JIeBaHUS YeI0BEKay, « BUapl MyTarmii.

OOopynoBaHue: KUBbIE M TrepOAapHbIE 3K3EMIUIAPbl KOMHATHBIX PAcTEHUH,
pucyHku (¢poTtorpadum) >KMBOTHBIX C PA3TUYHBIMHA BUIAMH H3MEHYUBOCTH.

JlaGopaTopHas padora «VcciaenoBanue 3akoHOMepHOCTEN MOAN(DUKAIIMOHHON
M3MEHYUBOCTH. [I0CTpOEHHE BApUAIMOHHOTO PsAJia U BAPUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y  apo3odwibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun wyenoBeka. MexayHapoaHas IporpamMMa HCCIEAOBAHUS TE€HOMa
geoBeka. MeTobpl n3ydeHUsl TEHeTUKHU YeJIOBEKa: TeHEaIOrHISCKHM, OJTM3HEIIOBBIM,
IUTOT€HETUYECKHUM, MOMYISAIMOHHO-CTATUCTUYECKNM, MOJICKYJISIPHO-TEHETUUECKUM.
CoBpeMEHHOE  OMNpENEIICHUE TEHOTUIA:  IMOJHOT€HOMHOE  CEKBEHUPOBAHME,
TEHOTUNUPOBAHUE, B TOM uMcie ¢ nomomsto I[I[[P-anammu3a. HacnencrBeHHbie
3a0oJieBaHusl 4esoBeka. ['eHHbIe W XpPOMOCOMHBIC OOJIE3HHM YesoBeKa. bonesHu ¢
HACJICJICTBEHHON MPEApacIooXEeHHOCThI0. 3HAYCHUE MEIUIMHCKON TEeHETUKU B
NpEeJAOTBPAICHUM W JICYEHUU TEHETHYeCKUX 3aboieBaHuM uyesoBeka. Menuko-
T€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJIOBBIE KIETKHU. [IOHSITHE «TE€HETHYECKOTO
rpy3a». DTUYECKHE aCIeKThl MCCIICIOBAHUN B 00JIACTH PEIAKTUPOBAHUSI T€HOMA U
CTBOJIOBBIX KJIETOK.

['enetndeckue (akTOphl TMOBBIINIEHHOW UYYyBCTBUTEIHLHOCTH YENIOBEKA K
(hU3MyecCKOMy W XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXarolied cpenbl. ['eHeTnueckas
MPEIPACOIOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.



JdemMoHCTpanuu

Tabmuupr u cxemsl: «Kapuotun dyenoBekay, «MeToapl M3y4YEHUSI T€HETUKHU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POLOCIOBHOW.

Tema 15. Cennekunsi OpraHnusMoB

JlomecTHKanus U CeNeKUus. 3apOKIECHUE CENEKUNN U JOMECTUKAUNU. Y YEeHUE
H. 1. BaBuiosa o L{eHTpax npoucxox1eHusi K MHOr0O0Opa3usi KyJIbTYPHBIX PACTCHHIA.
Ponp cenexkuum B co3gaHuM COPTOB pacTeHUM W mopoA KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSIOB B HACIEACTBEHHOW n3MeHunBocTH H. U.
BaBusosa, ero 3HaueHue s CENECKIIMOHHON pabOTHI.

MeTtoapsl ceneKUMOHHONW paboThl. MckyccTBeHHBI OTOOp: MAacCOBBIA U
WUHAVBUYaJbHBIN. DTarbl KOMOMHAIIMOHHOM cenekiuu. McnpiTanue npousBoautenei
no notoMctBy. OTOOp MO INEHOTHILy C MOMOILIBIO OLEHKU (PEHOTHUIIa MOTOMCTBA U
0oTOOp 10 TeHOTHUITY ¢ TToMoIIbI0 aHam3a JIHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHON paboThl. PagnanuoHHbIi
Y XMMHUYECKUN MyTareHe3 Kak HICTOUHUK MyTalluil y KyJIbTYpHBIX ()OPM OpPraHU3MOB.
Hcnonb3oBanre reHOMHOTO peJaKTUPOBaHUs U MeTO10B pekoMOnHaHTHbIX JJHK nis
MOJIy4EHHUs] UCXOAHOTO MaTepuaia sl CEJICKLINH.

[Tonyuenue MTOJIUIIIONUIOB. BuyTtpuBuaoBas rUOpUIN3ALIHSL.
bi3KkopoaCTBEHHOE CKpelMBaHue, Wi MHOpUAUMHT. HepoacTBEeHHOE CKpeluBaHue,
WM ayTOpuauHr. I'eTepo3uc u ero npuyuHsl. Mcnosnb3zoBanue reteposuca B CENEKIHH.
Otpanénnas rubpunuzanus. IlpeogosieHne Oecrionus MEXKBHIIOBBIX THOPUIIOB.
JloCTHXKEHUS CENEKIIMU PACTCHUIN U JKUBOTHBIX. «3€1EHASL PEeBONIOYUSN.

CoxpaHeHne 1 W3y4YeHHE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
OUKAX POAWYEH JJIsl CO3[aHUsI HOBBIX COPTOB M TMOPUIIOB CEIIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. MH3yuenue, coxpaneHue u YNpasieHue 2eHeMmudecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — JCUBOMHBIX 6  Yeaiax  YayYyuleHus
CYWeCmBYIoWUx U CO30aHUsI HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM YUCIe C
npUMeHeHUueM COBPEMEHHbIX MemOoO008 HAYYHLIX UCCe008aHUll, Nepedosvix uoeu u
NepCneKmuBHbIX MexHoI02Ul.

JdemoHcTpanuun

[Toptpersi: H. U. Baswios, M. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubl 1 cxembl: «L{eHTphl MPOUCXOXKIEHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHHi», «3aKOH TOMOJOTHYECKUX pPANOB B HACIEICTBEHHOM HW3MEHUYHMBOCTHY,
«Metonsl cenexkmmy, «Otnanéunas ruopuausanus», «MyTrareHesy.

JlaGopaTopnas pa6ora «/3yueHne COpPTOB KYJbTYPHBIX PACTEHUN U TMOPOJ
JIOMAITHUX >KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METO0B CEIEKIINN PACTCHUIN.



IIpakTHyeckas padora «IIpuBHBKa pacTeHUI».

Ikckypeuss «OCHOBHBIE METOJIBI M JOCTHIKEHHSI CEJEKLMH pPAcTEeHUU H
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIIHIO, IJIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN
y4acTOK, B TEIUTMYHOE XO035UCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WU HAYYHOTO
LIEHTPA)».

Tema 16. buoTexHOJI0rMs U CHHTETHYECKAasA OMOJI0T U sl

OOBeKThI, HCIONb3yeMble B OWOTEXHOJOTHUH, — KIETOYHBIE U TKAHEBBIC
KYJIbTYPbI, MUKPOOPTAaHU3MbI, X XapaKTepUCTUKA. TpaguIlMOHHAsT OMOTEXHOJIOTHS:
xJieOOMeUeHue, MOJTyYEHHE KHCJIOMOJIOYHBIX MIPOYKTOB, BHUHO/IEIIUE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTUYECKUX TEXHOJOTHUH.
[IpousBoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Co3ganue TEXHOJIOTMI M HMHCTPYMEHTOB LIEJICHANIPABICHHOIO W3MEHEHHS H
KOHCTPYHUPOBAHHsI T€HOMOB C LIEJBIO ITOJIYYEHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTPEUArOIIUECs B IPUPOI€ OMOCUHTETUUECKUE ITyTH.

Knerounas wnnxenepus. MeTonbl KynbTypbl KIETOK W TKAHEHM pPACTEHUM H
KUBOTHBIX. Kpuobanku. Comaruueckass THOpuAM3alUs W COMATHYECKUM
sMOpuoreHe3. lcnonp30BaHuWEe TralulOWOB B CEJIEKUMHM pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumen. Hcnonv306anue MOHOKIOHAIbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKuus
AUNIEKIIETOK U KJIOHHPOBAHUE XWUBOTHBIX. METOJ TpaHCIUIAHTAUM SAEP KIIETOK.
Texnonocuu 0300poeneHus, KyIbmMusUpOBAHUs U MUKPOKIOHATbHO20 DPA3SMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX K)IbMYP.

XpOMOCOMHass W T€HHas UWHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpynpoBanue pekoMOuHaHTHBIX JHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTHKEHUS M IEPCIIEKTUBBI XPOMOCOMHOM M TEHHOM MHXEHEPUH. DKOJIOTUYECKUE U
ATUYECKHE MTPOOJIEMbI T€HHON HHKEHEPUH.

Menununckue OunorexHomoruu. [loctreHomHas nudposas menunmna. [11[P-
JTUarHOCTUKAa. MeTa0oJIOMHBIM aHajdu3, TCeHOLICHTPUUYECKUU aHalu3 MpoTeoMa
YEJI0BEKA JJISI OUEHKH COCTOSTHUS €r0 310pOBbs. VICNoIb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas tepanus paka. 3D-OnouHkeHepusl Il pa3pabOTKU (PyHIaMEHTaIbHBIX
OCHOB MEIMIMHCKUX TEXHOJOTHMM, CO3JaHUs KOMIUIEKCHBIX TKAaHEW COYETaAHUEM
TEXHOJIOTHI TPEXMEPHOTO OWMOMPUHTHHTAa W CKahoiIuHra UIs perieHus 3aaad
MEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C Iebl0 oOecreyeHuss KOMOWHHPOBAHHOM
3amuTel OT Bo30Oyauteneir OPBU, ycraHoBieHHME MOJEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-comepxkammx BHpPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHNUs YeJIOBEKa U )KUBOTHBIX.

JdemoHncTpanuu



Tabmuubr 1 cxembl: «lcronp3oBaHWEe MUKPOOPTAaHW3MOB B MPOMBIIIICHHOM
pou3BOACTBEY, «KieTounas nmkeHnepus», «I eHHass HHXKSHEPUSD».

JlaGopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTUI.

IMpakTuyeckas padora «llomyuyeHrue MOTOYHOKHUCIBIX TIPOAYKTOBY.

Ikckypeusi  «buoTexHomorus — BaKHEWIIas MPOM3BOJIUTENBHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apo:kaenne m pa3BUTHE 3BOJIONMUOHHBIX NPEACTABJICHUN B
OounoJiornu

OpomonuonHas teopusi Y. JlapBuna. Ilpeanochliku  BO3HUKHOBEHUS
napBuHHU3MAa. JKU3Hb 1 Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBvoKkytye cuiibl 3BONIONUMU BUaIOB o Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTh
Pa3MHOXEHHUST  OpPraHW3MOB,  HACIEJACTBEHHas HW3MEHYMBOCTb, Oopbba  3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBI OTOOD).

Odopmrnenue cunTeTnyeckoir Teopuu sBoftornuu (CTI). HelitpansHas Teopus
sBoNOLMU. COBpEMEHHAsI 3BOJIIOIMOHHAST OWOJOrvsA. 3HAYEHUE HBOJIOLUOHHOU
TEOpHUH B POPMUPOBAHUU E€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JdemoHcTpanuu

IToptpets: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosee, Y. lapsun, C. C. YUerBepukos, 1. U. llImaneraysen, k. Xongein, . K.
benses.

Tabmuupr u cxembl: «Cuctema xxkuoit ipupoas! (o K. Jlunuero)y, «Jlectauia
KUBBIX cymiecTB (o Jlamapky)», «Mexanusm (HopMUPOBaHUS TPUCIIOCOOJICHUN Y
pacTeHull u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema MapuipyTa nytemecTBust Y.
Hapsunay, «Haxonku Y. Jlapsunay, «®opmbl 00pLOBI 3a CylliecTBOBaHUEY, «Iloposs
rony0eit», «MHoroobpasue KylbTypHBIX (OpM KamycTbl», «[lopoasl momariHux
KUBOTHBIX», «Cxema oOpa3zoBanus HOBbIX BHIOB (mo Y. JlapBuny)», «Cxema
COOTHOIIECHMSI JIBHKYIIMX CHUJ SBOTIOUUNY», «OCHOBHBIE MOJIOKEHUS CUHTETUYECKON
TEOPHUH BOTIOLUNY.

Tema 2. MUKpP03BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsinus Kak »leMEHTapHas eAuHUIA 3BOJOIUU. COBPEMEHHBIE METO]IbI
OLICHKM TEHETHYECKOro pa3HooOpa3usi W CTPYKTYypbl momyisiuil. V3menenue
reHooHJa TOMyJISIUU KaK »3JIEMEHTAapHOE JBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHosecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHbie (PaKTOphl (ABMKYIIHME CHJIBI) JBONIONUU. MyTallMOHHBIN
nporiecc. KomOuHaTuMBHAas u3MEHUYMBOCTH. [peitd reHoB —  ciydaiiHbie
HEHAIPaBJICHHBIE U3MEHEHHS YacTOT ajulesield B MOmysanusx. DPGeKT oCHOBATEIIs.
Ipgexm oOymovirounoeo eopaviuika. CHUdNCEHUE 2eHemUYecKo20 pPAasHO0Opasus:



npuuunsl u creocmeus. Ilposesnenue sghpghexma Opetigha 2enos 6 6GoOabUIUX U MATBIX

NONYNAYUSX. Murpanun. N3oismus TIOMYJISIIUAIA: reorpadudeckas
(mpocTpaHcTBEHHAs ), OMonoruyeckas (penpoyKTUBHAS).
EcrectBennbiii  oTOOp — HampaBisoomui  ¢(akTop ABOJONUU. DOpMbI

€CTECTBEHHOIO  OTOOpa:  JABWXKYIUUN,  CTAaOWIM3HUPYIOUIMH,  pa3pbIBalOLIUI
(mm3pyntuBHbIi). IlomoBoil oTOOp. BO3HMKHOBEHHWE W 3BONIOLUSA COLUAIBHOIO
MOBEJEHUS KUBOTHBIX.

[IpucnocoO61eHHOCTh ~ OPraHM3MOB  Kak  pe3yjbTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE MPUCTIOCOOJIEHUN Y Opranu3MoB. ApoMopd03bl U UIMOAIANTAIIUH.
[Tpumeps! npucnocoOJaeHU y OpraHu3MoB: Mopdonoruueckue, Gu3noIOTUYECKUE,
onoxuMmuueckue,  moBeAeHuYeckne.  OTHOCHUTEIBHOCTH  MPHUCIOCOOICHHOCTH
OpTaHU3MOB.

Bun, ero xputepum u CcTpykTypa. BuaooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOLUH. M305111s — kitoueBoil paktop BugooOpazoBanus. [IyTu u cnocoost
BUI000pa30BaHMs:  ajylonmaTpuyeckoe  (reorpauyeckoe),  CUMIIATPUUYECKOE
(?KOIOTHYECKOE), «MTHOBEHHOE (mosMIuIOnIU3aIu, TUOpUAN3ALINS).
JUIMTETBHOCTD 3BOJIFOIIMOHHBIX IPOLECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BONMIOIMOHHON OMOJOTMU B pa3pabOTKE HAYyYHBIX METO/IOB COXPAHEHHS
O0uopazHooOpazusi. MUKpPOAIBOIIONMS M KOJBOJIIOIHUSA TMapa3UTOB M HX XO3S5EB.
MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIOCOOBI OOpHOBI €
HEM.

JdemoHcTpanuun

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

Tabmuupr u  cxembl: «MyTallMOHHAs W3MEHYUBOCTBY, «llomynsmuonHas
CTpyKTypa Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaitnOepra», «JlBumxymiue
CHJIBI 3BOJIOLUN», «DKOJOTHYECKass HM30JIALMs MOIMYJSIHUA CEeBAHCKOM Qopenny,
«"eorpaduueckast U30IAIUS TUCTBEHHUIIBI CUOMPCKON M JIMCTBEHHUIIBI J1AYPCKOI,
«ITonynsiMOHHBIE BOJHBI YUCIEHHOCTH XMUIIHUKOB U XepTB», «Cxema IelcTBUs
€CTECTBEHHOTO 0TOOpay, «DopMbl OOPHLOBI 3a cyliecTBOBaHUE», « MHyCTpUaNbHbIN
MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENIBCTBEHHAS OKpacKa »KUBOTHBIX),
«IIpenynpexnaromas OKpacka JKHBOTHBIX», «@PU3HOJIOTUYECKHE aJaNTaluny,
«IIpucnocoOIeHHOCT, OPraHU3MOB U €€ OTHOCUTENbHOCTH», «Kputepuu Bunay,
«Bugpi-nBoiinukn», «CTpykTypa Buaa B npupone», «CrnocoObl BUI000pa30BaHUSD,
«I"eorpaduueckoe BHA000pa30BaHHE TPEX BHUIOB JIAHABIIIEH», «IDKOJIOTHYECKOE
BU1I000pa3oBaHue BUIOB CUHUI, «[lomumimonnsl pactenuit», «KamycTHO-peneyHbIit
THOpUIT.

O6GopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepel ¢ MpUMepamMu paszInyHbIX MPUCIOCOOJEHUM, yydena NTUIl U 3Bepei pa3HbIX



BHUJIOB, Trepbapuu pacTeHWd OJM3KUX BUIOB, OOpPA30BABIIUXCS PA3THIHBIMU
CHIOCOOaMHU.

JlaboparopHasi pa6ora «BplsiBlieHHEe U3MEHYMBOCTH Y 0COOEH OJTHOTO BUIA.

Jlaboparopuasi pa6ora «IIpucnocoOieHus OpraHu3MoB U UX OTHOCUTEIbHAsS
1[e7IeCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BHIOB 1O MOPQHOIOTHICCKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroabl n3yueHuss MakpodsBoitonuu. [laneoHTonoruyeckne MeTo bl U3y4eHUs
sBosroIuu. [lepexoaapie GopMbl U GUITOTEHETUYECKHE PSIBI OPTAHU3MOB.

buoreorpaduyeckue Metoap! u3ydeHus sBoonnn. CpaBHeHue Gaopsl U payHb
MaTEpPUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emind. Buabl-sHIEeMUKH U
PEJTUKTBHL.

OMOpPHOJIOTHYECKHE U CPAaBHUTEIHLHO-MOP(DOJIOTHYECKHE METOAbl H3YYCHUS
ABOJIONMHU. ['eHeTHYecKrue MEXaHM3Mbl SBOJIIOIMM OHTOI€HE3a U TOSBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyuMeHTapHbIe
opranbl ¥  araBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE, OHOXUMHYECKHE U
MAaTeMaTUYECKUE METOAbI U3yUEHHUs 3BOMIOLIUU. ["'oMosiornunbie reHbl. COBpEMEHHbBIE
METO/IbI MOCTPOEHUS (PUITOTCHETUUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MyTaIlUX U SBOJIIOLUSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuiia) ABOJOUMUU. [lpunyun cmenvl @QyHKYU.
HeobOpatumocTs 3BoNONMHU. AnanThBHas pajguaius. HepaBHOMEPHOCTbH TEMIIOB
ABOJIIOLINH.

JlemoHCcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.

Tabmuubr 1 cxeMbl: «DUITOTEHETUYECKUN PAMl JIOMIAAN», «APXEONTEPUKCH,
«3Bepo3yOrle Ameps», «Crerouedansy, «PuanoduTh», « CeMEHHBIC MAaIIOPOTHUKI,
«buoreorpadpuueckue 30HBI 3emum», «Jlpeiid KOHTHHEHTOB», «PelUKTBIY,
«HavanpHble cTaguu HSMOPUOHAIBHOTO PA3BUTHUSA TMO3BOHOYHBIX IKHUBOTHBIX),
«"'oMonorMYHbIE W  aHAJOTMYHBICE OpraHel», «PyauMeHTB», «ATaBU3MBIY,
«XpoMocOoMHBIE HAOOpHI YeJIOBEKAa U IIHUMMaH3e», «[JlaBHBIE HampaBICHUS
ABONTIOITUNY, «O0IIHE 3aKOHOMEPHOCTH YBOJTFOITUNY.

OGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSIKH HUCKOMAEMBbIX OCTaTKOB
OpraHu3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYyJAMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Haydnple TrUMOTE3bl TPOUCXOXKIECHUS JKM3HM Ha 3emiie. AOuoreHes u
nancnepmusi. JloHaydHble TPEACTABICHUS O 3aPOXKIACHUHU KU3HU (KPEALMOHU3M).



I'mnore3a mOCTOSTHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpoBepKeHue onbitamu .
Penu, JI. Cnannanuanmy, JI. [Tactepa. [IponcxoxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHoBHBIE ATamnbl HEOPraHUYecKou 3Bosonuy. [lnanerapHas (reonoruueckas)
ABOJTIONMS. XUMHUUYECKas IBOJIIOIUS. AOMOTEHHBIN CUHTE3 OPraHMYEeCKUX BEIIECTB U3
Heopranndeckux. Onbir C. Mumepa u I'. FOpu. O0pa3zoBaHue NOJIUMEPOB U3
MoHoMepoB. KoaniepBarnas runore3a A. 1. Onapuna, runore3a nepBUYHOTO OyJIbOHA
JIx. Xonnaeitna, renetudeckas runoresa I'. Mémrepa. Pu6o3umsr (T. Yek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanue MeMOpaH ¥ BO3HUKHOBEHHE TIPOTOKIIETKH.

Uctopusa 3emnu u meroasl €€ n3ydeHus. Mckomaemple OpraHu4ecKie OCTATKU.
I'eoxpononoruss u e€ meronbl. OTHOCUTENbHAas U aOCONIOTHAs TE€OXPOHOJIOTHS.
I'eoxpoHoIOrNYeCKast mKaja: 30Hbl, dPbI, IIEPUOJIBI, SIIOXU.

HauanbeHble sTanel opranndyeckon 3Boitonnu. [losBiaeHne U 3BOJIIOLUS MTEPBBIX
KJIETOK. OBomoonust  MeTabonu3ma. BO3HUKHOBEHME  NEPBBIX  IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHajor MEpBbIX Ha 3eMJie COOOIIECTB.
CrpomaronuTtsel. [IpokaproTsl 1 3yKapHUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpOMCXOXIEHHME MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATalbl 3BOJIIOIUUA BBICHIUX pacTeHUH. OCHOBHBIE apoMop(o3bI
pactenuid. Berxon pactenuii Ha cymy. [losiBieHre CTIOPOBBIX pACTEHHUI U 3aBOCBAHUE
nmu cymn. CeMmeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX pACTEHUM.

OcCHOBHBIE 3Talbl 3BOJIOLUUU JKUBOTHOro Mupa. OCHOBHbBIE apoMop(o3bl
KUBOTHBIX. Benjckas ¢dayna. KemOpuiickuii B3pbIB — TOSIBJICHHUE COBPEMEHHBIX
tunoB. llepBeie xopaoBbie KUBOTHBIEC. JKU3HB B BOJE. DBONIONUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouii u pentuiuid. [IporcxoxaeHne MISKOMUTAIOMUX U MITHII.
[Tpunuun kmroyeBoro apomopdosa. OcBoeHne OECIIO3BOHOUHBIMHU U TIO3BOHOYHBIMU
KUBOTHBIMH CYIIU.

PazBuTHe x13HM Ha 3eMJie IO 3paM U MepUoJaM: apXxei, IPOTepO30i, MAIE030M,
Me3030i, KaiiHO30M. OO01Ias XapakTepUCTUKA KJIMMaTa U re0JIOTMYECKUX MPOLECCOB.
[losiBneHue u pacuBeT XapakTEPHBIX OPraHU3MOB. YTIIEOOpa30BaHUE: €ro yCIOBUSA U
BJIMSTHUE HA ra30BbI COCTaB aTMOC(EpHI.

MaccoBbie BBIMUpPAHHUSI — SKOJIOTMYECKHE KPU3UCHI Tpouuioro. IIpuuuHbel u
CIEACTBUS MAacCOBBIX BbIMHUpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpaneHus 6GuopaznooOpasusi Ha 3emiie.

CoBpeMeHHas cuctemMa opranuueckoro mupa. [lpuHuunel kinaccuukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYHIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. .
Omnapun, k. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.



Tabnunel u cxembl: «Cxema onbita @. Penny», «Cxema onwita JI. Tlactepa mo
M3YUYCHHIO CaMO3apOXIeHUs KU3HN», «Cxema onbita C. Musnepa, I'. FOpuy, «9Tarnbl
HEOPTraHUYECKON »BOMIOLMNY, «['eoxpoHosornyeckas mkana», «HadanbpHble 3Tambl
OpraHU4ecKoil 3Boolm», «Cxema 00pa3oBaHMs IYKapUOT MyTEM CUMOHOTEHE3a»,
«Cuctema xuBOM mpupoab», «CTpoeHHE BHpYyca», «ApoMopho3bl pacTeHHI»,
«PuanOPUTEY, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCITH,
«Mxwn», «llanmopotHukm», «l'onocemenHsle pacTeHus’», «OpraHbl IBETKOBBIX
pacteHui», «CxeMa pa3BUTHS >KMUBOTHOTO MHpPa», «ApoMop(do3bl >KHUBOTHBIX,
«IIpocreitmmey, «Kumeunononoctusie», «llmockue uepBu», «UIEHUCTOHOTHE,
«Pw10BIY, «3emHOBOIHBIEY, «lIpecmbikaromuecs», «IITuiby, «MIEKOTHTAIONTHEY,
«Pa3BuTHe XW3HH B apXeucKou dpey», «Pa3BuTue KW3HU B IMPOTEPO3OMCKOM IpPEy,
«Pa3BuTHE XU3HU B MAJCO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pEY,
«Pa3BuTHE XU3HU B KaWHO30MCKOHN 3pe», «COBpEMEHHasi CUCTEMa OPTaHHUYECKOTO
MHpPay.

O6opynoBanue: repOapur pacTEHUM Pa3IMUYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIQ)KHbIE MpernapaThl *XKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX KUBOTHBIX, Uydella MTUL] U 3BEPEH, KOJICKINN
OKaMEHEJIOCTEH, TOJIE3HbIX HCKOMAEMbIX, MYJSDKH OPraHUYECKHX OCTAaTKOB
OpPTraHU3MOB.

BupryanbHas jgadoparopHas padora «Moaennposanue onsIToB Muiepa—
IOpu no u3ydeHuto abMOreHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUHN B MEPBUYHON
atMocdepe».

JlabopaTopnass padora «/3ydyeHue M ONUCAHUE HCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEN CTPOECHUS PACTEHUM Pa3HBIX
OTAEIIOBY.

IIpakTuyeckas padora «/3ydyeHne oCOOEHHOCTEW CTPOEHHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOIeHe3

Paznensl n 3anaun anTponosiorud. MeToabl aHTPOIOJIOTHH.

CraHoBj€HUE TMPEICTABICHUI O MPOUCXOXKICHUHM YelIOBeKa. Penuruosnsie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CXoZIcTBO 4enoBeKa € KMBOTHBIMU. CHUCTEMATHUYECKOE IMOJIOXKEHHUE YEIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA  C  JKMBOTHBIMM: CpPaBHUTEJIBHO-
Mop¢oI0oTHYECKHE, AMOPHOJIOTUYECKHE, (b13M0JI0r0-0MOXUMUYECKHE,
noBesieHUeckrue. OTIHYMS 4YeIoBEKa OT JKUBOTHBIX. [IpSIMOXOXIEHHME M KOMIUIEKC
CBSI3aHHBIX C HHUM INPHU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra MU BTOPOW CUTHAJIBHOMN
CHUCTEMBI.



JIBmokymire cuiibl (QakTopbl) aHTPOIOTEeHE3a: OMOJIOTHYECKHEe, COIHANIbHBIE.
CooTHolIeHre OMOTOrMYECKUX U COIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CcTaguu aHTpomnoreHe3a. PaHHHME dYelnoBeKOOOpa3Hble 00€3bSIHbI
(IPOKOHCYJIbI) ¥ paHHHME MOHTHABI — OOIIKE MPEJKH YeTOBEKOOOPa3HBIX 00€3bsH U
JO/IeU. ABCTPAJIONUTEKA — JIBYHOTME NPENKU JIOJACH. UemoBEeK yMeEIbld, NEPBBIC
M3TOTOBJICHUSI OpyAUMN TpyJa. YeloBeK MPpSAMOXOASAIIMN U NEPBBIM BBIXOJ JIFOACH 3a
npenensl Adpuku. YenoBek reiaenbOeprckuii — o0l mpeok HeaH1epTalbCKOTro
YelloBeKa M YeJOBeKa pa3yMHOro. YesroBeK HEaHAEPTaIbCKUWA Kak BHUJ JIOJEH
XOJIOTHOTO KrMaTa. YenoBek pa3yMHbIN COBPEMEHHOTO TUTIA, ICHUCOBCKUI YETIOBEK,
OCBOEHHE KOHTUHEHTOB 3a npezenaMu Adpuku. [laneoreneTrka u maaeoreHOMHKA.

DOBOMIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJNSIIMSIX
yesoBeka. MyTalmoHHbIN ipouece u noaumopdusm. [omynsimonnsie BOIHBL, Ipeiid
T€HOB, MUTpalus U «3(P(HEKT OCHOBATENS B MOMYJISILIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckne pacel. I[loHatne o pace. bonpmme pacel: eBpomneonHas
(eBpa3uiickas), aBCTpajiO-HErpOUIHAs (SKBATOpUAJIbHAs), MOHIOJIOMHAs (a3UaTCKO-
amepukaHckas). Bpemss W myTu pacceieHus 4YelnoBeKa MO IUlaHere. EIMHCTBO
yenoBeueckux pac. Haydnass HecocrosiTenbHOCTh pacusma. [IpucnocoOneHHOCTh
YesloBeKa K pa3HbIM YCJIOBMSIM OKpYyXarolie cpenpl. BiusHue reorpaduueckoi
cpensbl U apeiida reHoB Ha Mop(ooTHIo U (PU3UOTIOTHUIO YEJIOBEKA.

MexaucuuIinHapHbie METObI B (hU3UYECKON (OMOJIOrMYECKOM ) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS AHTPOINOJIOTUS U MaJCOAHTPONOJOTHS YEJIOBEUYECKUX MOIYIISIIUH.
bruoconuansHble UCCIEIOBAHUS MPUPOABI 4YesioBeKa. McciaenoBaHue KO3BOIOLUN
OMOJIOrMYECKOro U COLMAIbHOIO B UEJIOBEKE.

JlemoHCcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, A. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTIOJIOTHIY, «I OJIOBHOM MO3T UYeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeneT 4dYeloBeKa M CKEeJeT IIHMMIIaH3ey,
«PyIuMeHTBI U aTaBU3MBDY, «/IBHIKyIIME CHIIBI aHTPOIIOTE€HE3a», «IBOJIOLHOHHOE
IpEBO  YEIIOBEKa»,  «ABCTpalmonurek», «YemoBek  ymensiit»y,  «YemoBek
npamMoxoasimmny, «JlenncoBckuin udenoexk» «Heannepranbup», «KpoMaHbOHLBDY,
«IIpenku uyenoBeka», «Tanbl IBOJIIOLUYN YEJIOBEKa», «Pacel yenoBekay.

ObopynoBaHue: MyJISDKM OKAMEHEJIOCTE!, TPEIMETOB MaTepUaIbHON KyJIbTYpPbl
MPEAKOB YeJoBeKa, penpoAyKiuu (pororpaduu) xapTUH C MUDOIOTHYECKUMU U
OMONENCKUMHU  CIO)KETaMHM TIPOMCXOXKIEHHUs ueloBeka, Qororpaduu HaXOI0K
MCKOIIAaeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJOBEeKa, MOJENb ueperna 4YeloBeKa U
yepena I[IMMIIaH3€, MOJIEJIb KHCTH YE€JIOBEKAa M KHCTH IIMMIIAH3€, MOJEIU TOopca
IIPEIKOB YEJIOBEKA.

JlaGopaTopHasi pabdota «3yueHre 0cOOEHHOCTEN CTPOEHHUS CKeJIeTa YeIOBeKa,
CBSA3aHHBIX C MPSIMOXOXKICHUEM).



IIpakTHyeckas padora «/3yueHue s3KOIOrHYECKUX adanTalui YeJI0OBEKay.

Tema 6. Jxosorusi — Hayka O B3aHMOOTHOLICHHMAX OPraHu3MOB H
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apokIeHHe U pa3BUTHE 2K0JIOTHH B Tpyaax A. 'ymbonpara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3znensl u 3aja4u SKOJIOTHH.
CBs13b 3KOJIOTUH C APYTHUMH HayKaMHu.

Metoasr sxonoruu. I[lomeBbie HaOMOAEHUS. DKCHEPUMEHTHI B OSKOJOTHH:
npupoAHbie W JabopaTopHble. MojaenupoBaHue B OIKOJOTUU. MOHUTOPUHT
OKpY’Karolel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUE€HHE  DSKOJOTMYECKMX  3HAHUM Uil  4YeJIoBeKa.  JKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBs3eM 4enoBeuecTBa ¢ npupoaou. dopmupoBanmue
AKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKOM ITPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpetn: A. I'ym6onear, K. ®@. Pynee, H. A. CeseprioB, D. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmumel m cxemel: «Pa3genbl skonormm», «Metompl skonorumy», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEH CPENBD».

JlaboparopHasi padora «/3ydyeHue METO10B SKOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

DKkoJyiornueckre (PakTopbl U 3aKOHOMEpPHOCTH MX AeiicTBusA. Knaccudukarms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, aHTpororeHHsie. OOmmue
3aKOHOMEPHOCTH JIeHMCTBUSL 3Kosornueckux ¢akropon. IlpaBuno mmunumyma (K.
[Mnpenrens, HO. Jlubux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue gaktopbl. CBET Kak 3KoJIOru4yeckuil gakrop. JleiicTBue pa3Hbix
YYaCTKOB COJIHEYHOT'O CIEKTPa Ha OPraHU3MBbl. DKOJIOTUYECKUE TPYIIIbI PACTEHUIN U
’KUBOTHBIX 11O OTHOLIECHHUIO K cBeTy. CUTHaJIbHAS poJib cBeTa. DOTONEpHOAN3M.

Temneparypa kak osxonoruueckuii dakrop. J[lelictBue TteMmmeparypbl Ha
opranus3Msbl. [IOMKHIIOTEPMHBIE M TOMOWOTEPMHBIE OpPTaHW3Mbl. OJBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak oakonormueckuit ¢akrop. Ilpucnocobnenus pacteHudl K
noJIIepKaHuIo BoAHOro Oananca. Knaccudukaius pacTeHni Mo OTHOILIEHHUIO K BOJIE.
[Ipucnoco6neHus >KMBOTHBIX K N3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOWTaHMSI OpPraHW3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, IMOYBEHHAas,
rIyOMHHAas NOJNOYBEHHAs, BHYTPHUOPraHU3MEHHAs. OU3NKO-XUMHYECKUE
0COOEHHOCTH cpefl oOuTaHus opranu3moB. [IpucnocobieHnss opraHu3MoB K KU3HU B
pa3HBIX cpeaax.



buonornueckue putmbl. BHemHwe U BHYTpeHHHE pUTMBIL. CyTOUHBIE H
TOJIMYHBIE PUTMBL. [IpUCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH JKU3HU.

XKuznennsie popmel opranusmos. [lousaTue o xxu3HeHHOU popme. JKu3HeHHbIE
GbopMBI pacTeHWil: JepeBbs, KyCTAPHUKH, KyCTApHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKuU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue Qaxropbl. Buasl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIIUS,
XUIIHUYECTBO, CUMOMO3 u ero Qopmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aMMOJICUCTBHS (TomHMUeckue, hopudeckue, hadbprueckue). 3HaYeHUE OMOTHIESCKUX
B3aMMOJICUCTBUI /JI1 CYIIECTBOBAaHUS OPraHuW3MOB B cpeae oOutanus. [lpuHiun
KOHKYPEHTHOTO UCKJIFOYEHUS.

JdemoHcTpanuu

Tabmuubr u  cxembl: «OKojJorudyeckue Qakrtopbl», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYMIbl KMBOTHBIX MO OTHOLIEHHWIO K CBETY», «TemIokpoBHBIC
KUBOTHBIE», «XOJOJIHOKPOBHBIE KUBOTHBIE», «DU3HOIOTMYECKHE aJanTaluu
KUBOTHBIX», «Cpenbpl OOUTaHUS OPraHU3MOB», «bHOJOTMYECKHE PUTMBI»,
«Kuznennele Gopmbl pacTeHuiD», «Ku3HeHHbIE POPMBI KUBOTHBIX», «IKOCUCTEMA
IIAPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOro Jseca», «llenu nutaHus»,
«XumHnuectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHcanmuzmy.

O6opynoBanue: repbapud pacTeHUHW U S>KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIIUSHUIO PA3JIMYHBIX JKOJIOTHYECKUX (DAKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHENIOOMBBIX WM TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHUS, TepOapuu M KOJUIEKUUU TEIUIOIO0UBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pACTEHUM, uUydesia NTHUIl W 3Bepei, repbapuu
pacTeHul, OTHOcsImMXCA K rurpoduram, kcepoduram, me30huTaM, KOMHATHBIC
pacTeHusl JAHHBIX TPYII, KOJUICKIIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX cperaax,
repOapuM ¥ KOJUIGKUMM PACTEHUH W IKUBOTHBIX, OOJAJaIOUMX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBHM KU3HHM, TepOapuul u
KOJUICKIIMU PACTEHUW M IKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIUX B PA3JIMUYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlaGopaTopHasi padota «BrisiBeHre mpucnocoOIeHU OpraHU3MOB K BIUSHUIO
CBETaY.

JlaGopaTopHasi padota «BrisiBieHre mpucnocoOIeHU OpraHU3MOB K BIUSHUIO
TeMIepaTypbi».

JlaGopaTopHasi pa6oTta «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHM M3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. IKo10rust BUA0B U MOMYJIAMH



DKOJIOTHYECKUE XaPAKTEPUCTUKH MOy, [lomysiiust kak Ouosiormaeckast
cuctemMa. Poib HEOTHOPOAHOCTH Cpefbl, (pu3nyeckux OapbepoB U OCOOCHHOCTEH
OMOJIOTUH BHUIO0B B (POPMHPOBAHUH NPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISIIHM.
OCHOBHBIE [TOKA3aTEIU MOMYJISILNU: YUCICHHOCTD, IJIOTHOCTh, BO3pACTHAs U MOJIOBAs
CTPYKTYypa, POKAAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIHS.

Dkosioruyeckas CTpykrypa nomyisnuu. OlleHKa YUCICHHOCTH MOMYJISIIHH.
Jlunamuka TONyJaAnuu U €€ peryisiuus. buoThdeckuid MOTEHUMANT MOMYJISIIHH.
MoaenupoBaHvue NUHAMHUKHA HONyJsiiuu. KpuBble pocTa YMCICHHOCTH MOIMYJISIIUY.
KpuBbie BbDKMBaHMS. Peryndmus 4YHCICHHOCTH TOMYJSALMM: pojib  (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTU. JKOJOTMYECKUE CTpaTeruu BuioB (r- u K-
CTpaTerun).

[Tonsatue 00 »sKkojoruueckoil Huie Buaa. Mecroobutanue. MHoOroOMepHas
Mozenb skosorndeckor Humm k.M. XatunHcona. Pazmepsl 5K0JIOrMYe€CKON HUIILIN.
[TorennuanbHas U peaiIn30BaHHAS HUILIN.

Bun kak cucrema nonyisinuii. Apeanbsl BUIOB. BuIBI M HUX JKA3HECHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEICHUS U MUTpaIlMid )KUBOTHBIX. bHoJIornyeckne nHBa3uu
qy>KEPOJHBIX BUJIOB.

JlemoHCcTpauumn

[Toptpert: k. . XaTunHCOH.

Tabnmuipl W cXeMbl: «ODKOJOTUYECKHE  XapPaAKTEPUCTUKHU  TOMYJISIIIUNY,
«ITpocTpaHCTBEHHAs CTPYKTYpa MOMYJIALUN», «Bo3pacTHbIe THUpaMUIbI TOMYJIAIUN,
«CKOpOCTh 3aceseHus MOBEPXHOCTH 3EMJIM pa3IMUYHbIMU OpraHu3zMamuy», «Mojaenb
skonoruyeckor Humm Jx. M. XatanHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaboparopHnasi pabora «IIpucnoco6neHus ceMsiH paCTEeHHUI K PacCEICHUION.

Tema 9. Iko0rus CO00MIECTB. IKOJOTHYECKHE CHCTEMBI.

CoobOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsizu MeExXIy
OpraHu3MaMu B OMOIICHO3E.

Okocucrema kak oTkpbiTasg cucrema (A. Jx. Tencnu). yHkuroHanbHble 0JI0KH
OpraHu3MOB B 3KOCHCTEME: IPOJYIICHTBI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHH. Tpodudeckue nenu u cetu. Abnoruueckne 0710k 3xocucteM. [10UBbI 1 HITBI
B 9KocucTeMax. KpyroBopoT BeIeCTB U OTOK YHEPTUH B YKOCUCTEME.

OcHOBHBIEC MOKa3aTeIM YKOCUCTeMbl. buomacca u mpoayKius. IKOJIOTMIECKUE
MUPaMUJIbI YUCes, OMOMACChl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. Duyxmyayuu.
HampaBnennsie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUU U X MPUYUHBI. AHTPOIOTEHHBIE BO3ACHCTBUS Ha CYKI[ECCUM.



KnumakcHoe coobmiectBo. buopaznoobpasue u mojsHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpupoaHble SKOCUCTEMBI. JKOcucmembl 03€p U pek. IKocucmemvl Mopeu u
OKeano8. Ixocucmemvl MYHOP, J1eCO8, CMenell, nyCmbitb.

AHTPOMOTEHHBIE PKOCUCTEMBI. ATpOdKOCUCTEMA. ATporieH03. Pazmmuns mexmay
AHTPOITOTCHHBIMU U TIPUPOTHBIMH SKOCHCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojackas diopa
u ¢payna. CuHaHTponu3alus ropojckoi ¢gayHsl. buonorudueckoe u Xo3sHUCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
aKOcUCTEeMaX. Pojib Kackaonoz2o 3¢hghexma u 8U008-30UPUKAmMopos (Kiouessix 8U008)
8 yHxkyuonuposanuu sxkocucmem. IlepeHOC SHEPTUN U BEIIECTB MEKIY CMEKHBIMU
HKOCHUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIIUA U YKOCHCTEM B YCIIOBUSX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUMN.

Mexanuzmvl 8030elicmeus 3a2psA3HeHUll pa3HblX MUNno8 Ha cyOop2aHu3MeHHOM,
OpP2AHUIMEHHOM, NONYTIIYUOHHOM U IKOCUCTEMHOM YDOBHSX, OCHOBbL IKOIO2UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  8030elicmaus. MeToJoIoThsI  MOHHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX IKOCUCTEM.

JlemoHCcTpauumn
[Toptpert: A. JIx. Tencnn.
Tabnuib 17§ CXEMBI: «CrtpykTypa OHMOLIEHO3aY, «IKocucTeMa

IIMPOKOJMCTBEHHOTO JIECa», «IKOCUCTEMA XBOMHOTO Jieca», «DyHKIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B SKOcHCTEMEY», «KpyroBopot BeliecTB B 3kocucteme», «Llenun
nutaHus  (macTOuIHAs, JETPUTHAs)», «IKOJIOTHYECKas TUpaMulia 4Yucem,
«IJKojoruyeckas nupampaa Ouomacchl», «IKOJOTHYECKAs MUpPaMUIA SHEPIHNY,
«O06pazoBanne Oonota», «llepBuunas cykueccus», «BoccraHnoBnenue yeca mocie
noxapa», «JKOCHUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOoskocucTem.

OGopynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydelsia MTHUI] U
3Bepel, repbapuu KyJbTYPHBIX W JUKOPACTYIIUX PACTCHUM, aKBApUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

JlaGopaTtopnasi pabora «M3ydueHue pa3zHOOOpa3us MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBbIX SKOCUCTEMAX).

IKCKypeust «IJKCKypcHs B TUIMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HSK,
SIBHUK, HA CYXOI0JIbHBIA UM TOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypeuss «IKCKypcUsi B arpodKOCUCTEMY (HA TMOJ€ WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA



buochepa — oOmennaneraprass o0ojouka 3eMid, TA€ CYIIECTBYET WU
cyliecTBoBasia >ku3Hb. Pa3BuTue mpezacraBineHuit o 6uochepe B Tpynax . 3rocca.
VYyenue B. U. Bepnaackoro o 6uochepe. O6mactu 6uocheps u e€ cocran. XKupoe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyIiecTBoBaHusl Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak
rinobanpHON 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTC€OXMMHYECKHE IUKIBI (Yriiepoaa, a30Ta). PUTMUYHOCTE sIBIECHUI B
ouocdepe.

3oHansHOCTH Onochepsl. [lonstrue o 6buome. OCHOBHBIE OMOMBI CYIIU: TYH/Ipa,
XBOIHBIE JIECa, CMELIAHHBIE ¥ IIMPOKOJUCTBEHHBIE JIeCa, CTENH, CABAHHBI, ITyCTHIHU,
TPOMHUYECKHE JIeCa, BBICOKOropbs. KilmMmar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB
CYILIH.

CtpykTypa U (QYHKIMS >KUBBIX CHCTEM, OLIEHKA MX PECYpPCHOIrO MOTEHLHMANA U
onocdepHbIX PYHKITUH.

JlemoHCcTpauun

[Toptpetsr: B. . Bepranckuii, J. 3rocc.

Tabmusr n cxemsl: «l'eocdepsr 3emnn», «KpyroBopor azora B mpupoae»,
«Kpyrosopor yraepoma B mnpupoae», «KpyroBopor Kuciopoma B IIPUPOIE»,
«KpyroBopoT Bojibl B ipupoe», «OCHOBHBIE OMOMBI CyIIny, « KilmMaTtuyeckue mosica
3emum», «Tynapa», «Takra», «Cmemanubeid secy», «lllupokomucTBeHHBIN IECH,
«Crenby, «CaBannay, «llycTeiHs», « Tpornueckuit gec.

ObopynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesntoBek u OKpyxawIIas cpeaa

DKOJIOTHYECKUE KPU3UCHI U UX TpUUYUHBI. Bo3neicTBre uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOM CpEIbL.
OxpaHa BOAHBIX pecypcoB. Paspymienune mnoussl. OXpaHa NHOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPOIIOT€HHOE BO3JICUCTBUE HA PACTUTEIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE NPUHLMUIBI OXPaHbl MPUPOJIBI.
Kpacubie knuru. Oco0o oxpansembie mpupogssie Teppuropun  (OOIIT).
borannueckue cajpl U 300J10TUYECKHE MTAPKU.

OCHOBHBIE NPHUHLMIBI YCTOWYMBOIO Ppa3BUTHUS YEJIOBEYECTBA M MPUPOJBI.
PannonanbHOE MPUPOIONOIB30BAHUE U COXPAHEHUE OMOJIOTMYECKOT0 pa3HOOOpa3us
3emi. OOmME 3aKOHOMEPHOCTH  TJIOOQIBHBIX  IKOJIOTMYECKUX  KPU3HCOB.
Oco0EeHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METOI0B MOHUTOPHUHIA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX MPOLECCOB.
Cucmemnvle UCCne008ans. nepexooa K pecypcocbepezaroueti u
KOHKYPEeHmMOCnocoOHou 2Hepeemuke. buonozuyeckoe pazHoobpasue u buopecypcoi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneuusarowue O00CMyn K



uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 9IKkocucmem. (OcHoBbl
IKOpeaduIumayuy  3Kocucmem U cnocobos 0O0pbObL ¢  OUONOBPENCOCHUAMUL.
Pexoncmpyrkyus mopckux u HazeMHvIX IKOCUCTEM.
JdeMoHCcTpanuu
Tabnumpl u cxembl: «3arps3HeHHe aTMOCEpPbI», «3arps3HeHHe TUAPOCHEPHI»,
«3arpsi3HeHne nouBbly, «[lapHukoBsit 3PPexT», «Ocob0 oXpaHseMble MPUPOIHBIE
TEPPUTOPUN», «MOJIEIHN YIIPaBIIEMOTIO MUPay.
Ob6opynoanue: pororpadun oXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHol KHUTH
Poccutickoit @eneparuu, KpacHoi KHUTH peTHoOHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
OOyJaromMMuUCs TMpOTpaMM  CpeAHero o0mero o0pa3oBaHUS: JIMYHOCTHBIC,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3yJbTATOB OCBOCHHUS MPOrpaMMbl MO OMOJIOTUU
BBIJICJICHBI CIICAYIOIINE COCTABISIONIME: OCO3HAHUE OOYYaIOIMIMMUCS POCCUICKON
IPaKJAHCKON MIEHTUYHOCTH — FTOTOBHOCTU K CaMOPAa3BUTHUIO, CAMOCTOATEILHOCTH U
CaMOOTIPEAEIICHHIO, Haauuyue momugayuu K 00y4eHuI0 OUOJIOTUH, YeNeHANnPABIeHHOe
paseumue BHYTPEHHUX YOEKIEHUN JMYHOCTHM HA OCHOBE KIIIOYEBBIX LIEHHOCTEW U
HUCTOPUYECKUX TPAIULUNA pPa3BUTUS OUOJIOTMUECKOTO 3HAHUS, 20MOGHOCMb U
cnocodoHocms 00yJarouXcsi pyKOBOJICTBOBATHCS B CBOCH JI€ATENIbHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH CHCTEME OMOJIOTMYECKOro 00pa3oBaHus,
Hanuuue npagoco3Hanusi YKOIOTUUECKON KYJIbTYpbl, CHOCOOHOCMU cmasums UEIN U
CTPOUTH KU3HCHHBIC TJIAHBI.

JIn4HOCTHBIE Pe3yJbTaThl OCBOCHHS MPOTrPaMMBbI MO OMOJIOTHH JOCTUTAIOTCS B
€AMHCTBE Yy4eOHOW ¥ BOCHUTATEIBHOM JIEATENILHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUHUCKUMU COITMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMA B OOIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TMpOIlECCaM CaMOMO3HAHUS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHSA, PA3BUTHSI BHYTPEHHEN MO3UIUU JUYHOCTH, NATPUOTU3MA U YBaXKEHUS
K 3aKOHY WM MNPABOMOPAJIKY, YEIOBEKY TpyAa U CTapUIEeMy MOKOJEHHUIO, B3aUMHOIO
YBOKCHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U TPaaUIUsM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoin denepanuu, OpUpoIe U OKPYKaKOIIEH
cpeze.

JIn4HOCTHBIE pe3ybTaThl OCBOEHUSI yueOHOTO TpenMeTa «bUoNorus» T0KHbI
OTpaxkaTb TOTOBHOCTb M  CIHOCOOHOCTh OOyYaroUMXcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIECTBa, PACHIUPEHHE KU3HEHHOTO
ONbITA W OMNbITA JIEATEIIBHOCTH B MPOILECCE PEaTn3allii OCHOBHBIX HaNpaBJICHUN
BOCIUTATEIBLHOM JCATEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3WIMUA O0YYaroOmEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, yBaKEHUE 3aKOHA U
MIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIHHOCTH TIPHU CO3JIaHUH YICOHBIX
MPOEKTOB, PEIICHWH Y4YEOHBIX W  TIO3HABATEIbHBIX  3a7a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAENATh COOCTBEHHYIO MO3UIIMIO IO OTHOLIECHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYWTHIBATh B CBOMX JACHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOACH C pa3HbBIMU YOEKJICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTAMH U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTH K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOIO BHITIOJHEHUS YUE€OHBIX,
MO3HABATEIbHBIX M MCCIIEIOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOILICHUS K
MHEHUIO OINIMOHEHTOB TMPU OOCYXKJICHUH CIHOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJICpKaHMS;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKONW HACHTUYHOCTH, MAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HApPOJy, YyBCTBa OTBETCTBEHHOCTH nepea PoauHou, ropnoctu 3a
CBOM Kpa#, cBO PoanHy, CBOM S3BIK U KYJbTYpPY, MPOLUIOE U HACTOSILIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO W MAMATHUKAM IMPUPO/IBI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHHY, TOHUMAHUS 3HAYEHUSI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I11eCTBa;

uaenHas yOeXIEHHOCTb, TOTOBHOCTh K CHYXEHUI0O M 3amure Oreyectsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTENSM, CO3IAHUIO CEMBbH HA OCHOBE
OCO3HAHHOTO NIPUHATHUSA HEHHOCTEN CEMENHOMU KU3HU B COOTBETCTBUM C TPATULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BHJAAaX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usuyeckoro BOCHUTAHUA, (POPMHUPOBAHHUS KYJILTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJIyYms:

MMOHMMAaHUE U peau3alus 310pOBOT0 U 0€30MacHOro 00pas3a KU3HU (310POBOE
MUTAHUE, COOJIOICHUE TUTHEHUYECKUX MPAaBWI U HOPM, COaTaHCUPOBAHHBIM PEKUM
3aHATHH W OTHObIXa, peryisapHas ¢u3MYecKkas aKTHBHOCTH), OEpPEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MUECKOMY U
NICUXUYECKOMY 310POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBWI HWHIUBUAYaJbHOTO U  KOJUICKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUX, YTPOKAIOIINX 3J0OPOBBIO M KU3HU JIFO/ICH;

OCO3HaHHWE TMOCIEACTBUN M HENPUATUS BPEIHBIX NPUBBIUEK (yHOTpeOJICHHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHUE [ICHHOCTH MacTepPCTBa, TPYI0JIO0HE;

FOTOBHOCTh K AQKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K paznuHbiM cepam npodecCHoHaNIbHON NESITEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BHIOOp OyayIIel mpodeccuu u peanrn30BbIBaTh COOCTBEHHbIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKECHUU BCEU KU3HU;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OJKOJOTMYECKOW KYJIbTYpPhl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHMS TIOCTYNKOB U OLIEHKU UX BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOIIEH
cpenbl;

OCO3HAaHME TJIO0ATBLHOTO XapakTepa SKOJOTMYECKUX Mpo0jIeM M MyTed ux
pelieHus;

CIIOCOOHOCTH MCIIOIB30BATh MPUOOPETAEMBbIC PU N3YICHUH OMOJIOTHH 3HAHUS U
YMEHHUS MIPHU pellIeHUH po0JieM, CBA3aHHBIX C pallMOHATLHBIM PUPOIOTIOIE30BAHUEM
(cobOmoieHUEe TpaBUi TOBEACHUS B TPUPOJIC, HAIPABICHHBIX Ha COXpaHEHUE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEVCTBUM, MPUHOCAIINX BPEI OKPYXKAIOUIEW TPUPOIHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE SKOJOTUYECKHUE TIOCIECICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPAILIATh UX;



HaJlM4ue Pa3BUTOTO HKOJOTHYECKOIO MBIIUIECHUS, IKOJIOTHUUYECKON KYIbTYpHI,
OTBITA JEATEIIBHOCTH SKOJOTMYECKON HANPaBIE€HHOCTU, YMEHUS PYKOBOJCTBOBATHCS
MMM B TIO3HABATEIbHONW, KOMMYHUKATUBHOW U COLIMAILHOM MPAKTUKE, TOTOBHOCTU K
y4aCTHIO B MPAKTUYECKOUN AEATEIBHOCTH IKOJIOTHUUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHM U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpPbl KaK CpeJlICTBa
B3aUMO/ICUCTBUS MEXK]TY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMAaHUEe crneuu@uku OUOJOTHMM KaK HayKd, OCO3HAaHUS €€ pOoJIh B
(hOopMHUPOBAHUM PAlMOHAIILHOTO HAYYHOT'O MBINUICHUS, CO3JIaHUM IIEJIOCTHOTO
MPECTABICHUS] 00 OKPYXKaIIIeM MHpE KaK O €IMHCTBE MPHUPOJbI, YeOBEKa U
oOIecTBa, B TMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUU MpoOJIeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OHWOJIOTMH IS COBPEMEHHOM IHUBUIM3ALINM:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBbI PA3BUTHS YEIOBEUECTBA,
MOMCKa MyTeH BBIXOJIa M3 TVIOOATBHBIX JKOJOTHYECKUX MpOoOIeM U oOecreyeHus
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY MCIIOJIB30BAHUIO HMPUPOTHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUU OMOJIOTMUYECKUX 3HAHUI B 1IEJIAX MOBBIIICHUS
o0Ime KyJIbTyphbl, €CTECTBEHHO-HAYyYHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(YHKIMOHAIBHOM TpaMOTHOCTH oOOydaromuxcs, (GOpMHPYEMON MpU H3YYEHUU
OMoJ0orNy;

NOHUMAHHE CYIIHOCTH METOJ0B MO3HAHHUSI, UCIOIb3YEMbBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCTOJIb30BaTh MOTy4aeMble 3HAHUS JJI aHATIN3a U O0BSICHEHUS
SABJICHUN OKPYXAIOIIEr0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHE JIENIaTh
000CHOBaHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAyUHBIX (PAKTOB W MMEIOIIMXCS JTAHHBIX C
L[EJIbIO0 TIOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perIeHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHHUE IICHHOCTH HAY4YHOM JESITEIHbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO M UCCIIEA0BATEILCKYIO ACATEILHOCTh HHIUBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHUW MO OWOJOTHUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATHI



MeTtanpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIs1  (OPMHUPOBAHHMS MHPOBO33PEHHUS  O0YyYarOUIMXCs
MEXIMCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIEHAyUYHbIE MOHSTHS, OTPaKAIOIUE
[IEJIOCTHOCTh HAyYHOM KapTUHbl MHpa U choeuu(uKy METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, HHEPrus, SIBJIIEHHE, IPOILECC,
CUCTeMa, Hay4YHbIH (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIeI0BaHNue, HAOIOIEHNEe, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHbBIE
yuyeOHble JAeicTBHS  (IO3HABATEJIbHbIE, KOMMYHHUKAaTUBHBIE, PETYJSATUBHBIC),
oOecneunBaromye (GopmMupoBaHue (PYHKIMOHAIBHOH T'PAaMOTHOCTH M COLMATIbHON
KOMIETEHIIMH 00y4YaloIInXCsl; CIIOCOOHOCTh 00YUYaIONUXCs UCTIOIb30BaTh OCBOCHHBIE
MEXIUCHUIUITMHAPHBIE, MHUPOBO33PCHUECKUE 3HAHUS W YHUBEpCAJIbHbIE Yy4YeOHbBIE
JEUCTBUSA B II03HABATEIIBHON U COLIMAIBHOM IIPAKTHUKE.

B pesynbrare nzydyeHust OMoJIoruy Ha ypoBHE CpeHEro oduiero oopazoBaHus y
oOyuatomerocsi OynyT chopMHUpOBaHbI MO3HABATEIbHBIE YHUBEPCAJIbHBIE YUEOHbIE
NEUCTBUSA, KOMMYHUKAaTUBHbIE YHUBEpPCAIbHbIE y4EOHBIE ACHCTBUS, PEryJIsTUBHbBIE
YHUBEpCalbHbIE YU€OHBIE IEMCTBUS, COBMECTHAS JESTEIBHOCTb.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS IPOrpPaMMbl CPEAHETO OOILEro
oOpa30BaHMsI JOJKHBI OTPAXKAaTh:

OBJageHue yHMBEpPCAJIbHBIMHY Y4eOHBIMHU MI03HABATEIbHBIMHU ACHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHS:

CaMOCTOATENIbHO  (pOopMylIHpoOBaTH M aKTyalU3upoBaThb  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOB30BaTh IIPU OCBOCHHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBILIJICHUS
(aHanu3a, cUHTE3a, CpaBHEHHUs, Kjaccu(uKaiuu, 0000IIeHUsI), paCKPhIBaTh CMBICI
OMOJIOTUYECKUX TOHATUMA (BBIIEISATh MX XapaKTepHble MPU3HAKH, yCTAHABIMBATH
CBSI3M C APYTUMU NOHATUSMH);

ONpPENENIATh LENu JEATEIIBHOCTH, 3aJaBas IlapaMeTpbl W KPUTEpUM HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTH C ITIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OHMOJIOTMYECKUE MOHATHUS Uil OObACHEHHsS (DAKTOB U SIBICHUUN
KUBOU NPUPOJBL;

CTPOUTH JIOTMYECKUE pacCyXICHHs (MHIAYKTUBHBIE, JEAYKTHUBHBIE, IIO
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEYUS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MOJIENIBHBIE CPEACTBA ISl MPEICTABICHUS CYLIECTBEHHBIX
CBSA3EH U OTHOIIECHUI B U3y4ae€MbIX OMOJIOTUYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUUI
Pa3HOTr0 poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHHUsS MpOoOJeMbl C Y4E€TOM aHalu3a HMEIOLIUXCA
MaTEpUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTAaTOB
LEJISIM, OLIEHHBATh PUCKHU MOCIIEICTBUN JEATENBHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH pa0OTy B YCIOBUIX PEaIbHOT0, BAPTYAIbHOTO U
KOMOWHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBAaTh KPEATUBHOE MBILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHUS:

BJIQ/IETh HABBIKAMH Y4YEOHO-MCCIIEOBATEIBCKON U MPOEKTHON IEeSTENbHOCTH,
HaBbIKAMHM  pa3pelieHus  npoOjieM,  CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY TMOMCKY METOJIOB PEIICHMs MPAKTHUYECKUX 3a/iad, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

HCIIOJIB30BaTh PA3JIMYHBIE BUBI JACSITEIBHOCTU O MOJYYEHUIO HOBOTO 3HAHUS,
€ro UHTepIpeTaIK, TPEoOPa30BAHUIO0 U TPUMEHEHUIO B YUEOHBIX CUTYaIUsX, B TOM
YUCJIe TIPU CO3/1aHUN YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHEM,
KJTFOUEBBIMH TTOHSATHSAMHA U METOAAMHU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B 00pa3OBaTEIbHON
JESTETBbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  MIPUYMHHO-CIICJICTBEHHBIE CBA3M U aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TMIIOTE3Y €€ PEIICHMs], HAXOAUTh apTyYMEHTHI JJIsl I0KAa3aTEIbCTBA CBOMX
YTBEPKJICHU, 3a/1aBaTh MAPAMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOIYYEHHBIE B X0/I€ PELICHUS 3a/1a4l Pe3yIbTaThl, KpUTHUYECKU
OLICHMBATh UX JJOCTOBEPHOCTh, IPOIrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJICHANPABICHHBIA IMOUMCK IEPEHOCa CPEACTB M CHOCOOOB
nercTBUs B MPO(ECCUOHAIBHYIO CPEIY;

yMETh TEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO o01acTu
KU3HENIEATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaThb HOBBIE WJEH, MpeAJiaraTh OPUTMHAJIBHBIE MOJIXOJbl W PEILICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B Pa3jIMUHBIX HMCTOYHUKAX HMHGPopManuu (TeKcTe ydeOHOTo
nocoOus, HAyYHO-TIOMYJISIPHOW  JHUTEepaType, OMOJOTHYECKUX  CIIOBapsiX U
CIIPaBOYHMKAaX, KOMIBIOTEPHBIX O0a3zax JaHHbBIX, B lHTepHeTe), aHaIu3upOBaTh
MH(}OpMAIUIO Pa3IMYHBIX BUAOB U ()OPM MPECTABICHUS, KPUTUYECKH OLICHUBATh €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMynHpoBaTh 3amMpPOCHl U MPUMEHSATH Pa3UYHBIE METOJbI MPU TOUCKE H
oTbope Ouosorndeckoil uHGOpPMAIMU, HEOOXOAUMOMN sl BBIMOJHEHUS YYEOHBIX
3azay;



nmpuoOpeTaTh ONBIT HUCIOJB30BAaHUA HMHGOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW, COBEPIIEHCTBOBATh KYJbTYPY AKTUBHOT'O HCIIOJb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMalbHYyI0O  (opMy  MpeAcCTaBICHUS
ouonoruueckoit nHbopManuu (CXxeMbl, rpaQuKu, AUarpaMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

WCTIOJb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA MPU pabOTE ¢ OMOIOTHUECKOM
uH(popMaIel: TPUMEHATh XUMUYECKUEe, (PU3NYECKUe U MAaTeMaTHYeCKUE 3HAKU U
CUMBOJBI,  (QopMmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJIAIHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHI HHMOPMAIUH, HHHOPMAITMOHHOK
0€30MacHOCTH JTUYHOCTH.

OBJiageHne YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMHY IeCTBUSIMHU:

1) oO1eHne:

OCYUIECTBJISITh KOMMYHUKAIIMU BO BCeX cepax >KM3HU, aKTHBHO y4aCTBOBATH B
IUanore Wik JAMCKYCCMM IO CYIIECTBY OOCYXXIaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTEIBHO BBINOJHEHUS MPEAIaraéMou
3a/1a4M, YYWUTHIBATh HMHTEPECHl M COTJIACOBAHHOCThH IMO3UIMUN JIPYTHX YYaCTHUKOB
JIMajora Uiv JUCKYCCUH);

pacno3HaBaThb HeBepOalbHbIE CpPEACTBA OOLIEHUS, [OHMMATh 3HAYEHUE
COIIMAJILHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlui, yMETh
CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOaMM OOIICHWS W B3aUMOJICUCTBHS, MOHUMATh
HaMepEeHUs APYTHX JIIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOILIEHUE K COOECETHUKY U B
KOPPEKTHOU opMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3pEHHUSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUIYATBHOMN
paboThl MpU pelIeHUur OUOJOTUYECKON MpoOJieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUS TPYNTOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOWpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHUCTBHA C YYETOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEN KAXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  1I€IM  COBMECTHOM  JESTENbHOCTH,  OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA MO €€ JTOCTHKEHUIO: COCTAaBJIATH IUIAH JIEMCTBUM,
pacmpeneniaTb poyid ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOU paboTHI;

OLICHMBATh Kau€CTBO CBOET0O BKJIAJA U KaXIOT0 YYaCTHUKA KOMAaHJIbl B OOLIUI
pe3yNbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;



Ipe/yiaraTb HOBBIE IPOEKTBI, OLIEHMBAaTh HJIEU C IIO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISATh IO3UTHUBHOE CTPAaTETMUYECKOE TIOBEJCHHUE B  Pa3IMYHBIX
CUTYaIIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMHU PeryJassTUBHbIMU ACHCTBUAMM:

1) camoopranuzanus:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMSI JJIs1 BBISABIICHUS MPOOJIEM U UX PEIICHUS
B KU3HEHHBIX M YYEOHBIX CUTYalIUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11eJIEBBIE M CMBICIIOBbIE YCTAHOBKHU
B CBOMX JICMCTBUSAX U IMOCTYIIKaX 110 OTHOLIECHMIO K )KUBOW IPUPOJIE, CBOEMY 3I0POBBIO
Y 3I0POBBIO OKPYIKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIIAATh ITO3HABATEIIbHYIO EATEIBHOCTh, BBISBIISTH
npo0JsieMbl, CTaBUTh U (DOPMYIMpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTaBIIATH IUIAH PEIICHUs] MPOOJIEMBI C YYETOM MUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
peLIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyIUIIUU B Pa3HbIX
o0NacTsAX 3HAHWN, MOCTOSHHO TMOBBINIATH CBOM 0OOpPAa30BATENbHBIM M KYyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBBIKAMM MO3HABATEJIIbHON pedIeKCUN KaK OCO3HAHMs COBEPILIAEMBIX
JNEUCTBUI U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIIOJIB30BATh
npuEMBbI pedIeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

yMETh OLEHHUBATb PUCKM U CBOEBPEMEHHO IPUHUMATh pELIEHUs 110 HUX
CHIKEHHIO;

IPUHUMATh MOTHBBI M APTyMEHTHl JPYTHUX TPU aHAJINA3E Pe3yJbTAaTOB
NEATEIIBHOCTH;

3) npuHsATHE ceOs U APYTUX:

NPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

NIPUHUMATh MOTHBBI W apryMEHTHl JPYTMX NP aHaJIW3€ pPE3yIbTATOB
NEATENIbHOCTH;

OpU3HABATH CBOE MPABO M MPABO APYIHX HA OIIMOKH;



pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3HUIIMH JPYTOro YeIOBeKa.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OCBOEHUS COJAEpXKaHWUA Yy4eOHOro mpeaMmeTa
«buonorusy Ha yriy0aéHHOM YpOBHE OPUEHTHUPOBAHBI HAa 0OecrieueHre NPO(OUILHOTO
oOyuenus oOydaromuxcs onosoruu. OHM BKITIOYAIOT: CICHU(PUISCKUE sl OMOTIOTHI
HAy4YHBIC 3HAHMS, YMEHHUS U CHOCOOBI JECWCTBUU MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHUMN, BHUJIbI IESITEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUW U UX
NPUMEHEHUIO B Pa3NIMYHBIX YYEOHBIX, a TAKKE€ B peaJbHBIX KU3HEHHBIX CUTYaIUsX.
[IpenMeTHbIE pe3yabTaThl MPEACTABICHBI IO TOJaM U3yUYCHHS.

[IpenmeTrHbie pe3ynbTaThl OocBOeHUs yueOHoro mpeamera «buomorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B JOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TTO3HAHWU 3aKOHOB
OPUPOJBI M PEUICHUH MPOOJEM pPAalMOHAIBHOIO MPHUPOIONOIB30BaHUSA, O BKJAJe
POCCHICKUX U 3apyO€KHBIX YUEHBIX B pa3BUTUE OHOJIOTUY;

BJIQJICHUE  CHUCTEMOM  OMOJIOTMYECKMX  3HaHWM, KOTOpass  BKJIIOYACT:
OCHOBOIOJIararoume 6MoJ0rn4eckiue TEPMUHBI U TIOHATHUS ()KU3HB, KIIETKa, OPraHUu3M,
MeTaboIM3M, rOMEO0CTa3, caMOperyJIsLys, CaMOBOCIIPOU3BE/ICHHE,
HACJIEICTBEHHOCTb, H3MEHYMBOCTh, POCT M PA3BUTHUE), OUOJOTHMYECKHE TEOpUHU
(xnetounas teopus T. lllBanna, M. neitnena, P. BupxoBa, XxpoMocoMHasi TeOpHs
HacieacrBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o nueHTpax MHOroo0Opasus
U TPOUCXOXKACHUS KYJIbTYPHBIX pAacTE€HUM), 3aKOHbl (€IMHOOOpa3usi MOTOMKOB
IIEPBOT0O NOKOJICHHS, PACUIETUICHHS], YUCTOTBI FaMET, HE3aBUCUMOI0 HacjaenoBaHus I'.
Menpensi, TOMOJIOTUYECKHX PSAIOB B HACIEACTBEHHOW wu3MeHuuBoctH H. .
BasunoBa), npuHIUIBI (KOMIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHM HAYYHOIO TIO3HAHUS, MCIOJIb3YEMbBIX B
OMOJIOTMYECKUX HCCIICIOBAHMUAX JKMBBIX OOBEKTOB (omHMcaHue, H3MEpEeHue,
HaOJI0ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIJIETATh CYLIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHuoT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIE OAKTEPHIA,
rpuOOB, pacTeHH, )KUBOTHBIX M UYEJIOBEKAa, CTPOCHUSI OPTaHOB U CUCTEM OPIaHOB
pacTeHul, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEAEATEIBHOCTH, MTPOTEKAIOIINX B
OpraHu3Max PACTEHH, )KMBOTHBIX U YEJIOBEKa, OMOJIOrMYECKUX MPOLIECCOB: OOMEHa
BEIIECTB (MeTa0oNM3M), MPEBPAILIECHUS DSHEPruH, OpOXKEeHHs, aBTOTPOGHOTIO U
reTepoTpo(HOro TUIOB MUTaHUA, (OTOCHMHTE3a U XEMOCHMHTE3a, MHUTO3a, MeWo03a,
raMeToresesa, 5SMOpHOreHe3a, MNOCTAIMOPUOHAIIBHOTO pPAa3BUTHUS, Pa3MHOXKEHUS,
WHJUBUAYyAIbHOIO PAa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aWMOJECHCTBUSA TI'€HOB,
reTepo3nca, NCKYCCTBEHHOT0 0TOOpa;



YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OPTraHOMAAMU KIETKH U HX
GyHKIUSMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHeW M MX QYHKIMSIMH, MEKIY OpraHaMu
U CUCTEMaMH OpPTaHOB y PACTEHUM, )KUBOTHBIX U YEJIOBEKa U UX QYHKIUAMU, MEKIY
CUCTEMaMHU OPTraHOB U MX (PYHKIUSMHU, MEXKIY dTanamMu oOMeHa BEIIECTB, dTalaMu
KJIETOYHOTO IMKJIAa W >KM3HEHHBIX IMKJIOB OPTaHU3MOB, dTanmamMu 3MOPHOHATHHOTO
pa3BUTHS, TCHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBIABIATH OTIUYMTEIbHBIC MPU3HAKUA KUBBIX CHUCTEM, B TOM YHCIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE HCHOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHI0 W CHMBOJIUKY JUJISl JOKA3aTeJbCTBA POJACTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPy,

yMEHHUE peniaTh OMOJIOTMYECKHE 3aJlayM, BBISBIATh MPUYUHHO-CIICICTBEHHbBIC
CBSI3M MEXIy UCCIETyeMbIMU OMOJIOTMYECKUMH IPOLECCAMU U SIBICHUSIMH, J€IaTh
BBIBO/IbI U [TPOTHO3bI HA OCHOBAHUHM MOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh JA0OpPAaTOPHBIE W MPAKTHYECKUE padboThl, COOJ0IATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PY/I0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIupys 1€Jlb HCCIEAOBAHUSA, AHAJU3UPOBATH IOJYYCHHbBIE
pE3yNbTaThI U JACNaTh BBIBOJIBL;

YMEHHE YyYacTBOBaTh B Yy4e€OHO-HCCIEIOBATEIbCKON paboTe mo Ouooruu,
HKOJIOTMM W MEAWIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
yOJIMYHO NMPEACTABIIAT NOJYyYEHHbIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEPEeHIUX;

YMEHHE OLICHUBATh ITUUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAaHUN B 00JIacTH
OWonoru W MEAWIUHBI  (KJIOHUPOBAaHWE, MCKYCCTBEHHOE OILIOJOTBOPEHUE,
HaIpaBJIECHHOE U3MEHEHNE T€HOMA U CO3/IJaHNE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oynymie mpodeccuoHaIbHON
JesTeIbHOCTU B 00JacTh OHOJOTMH, MEAUIMHBI, OMOTEXHOJOTHH, BETEpUHApUH,
CEJIbCKOIO XO3sIMCTBA, MUIIEBON MPOMBILUIEHHOCTH, YTIIyOJIATh MO3HABATEJbHBIMN
MHTEpEC, HANpPABJICHHbIA HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOUIEH Mpodeccuu u
MPOJIOJDKEHHE  OMOJIOTMYECKOro  o0pa3oBaHUs B OpPraHM3alUsAX  CPEIHEro
po(hecCHOHABHOTO U BBICIIETr0 00pa30BaHUs.

[IpenmeTrHbie pe3ynbTaThl OcBOeHUs yuyeOHoro mpeamera «buonorms» B 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTUN B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHWH COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa, B
MO3HAHUM 3aKOHOB MPHUPOABI U PEUICHUH SKOJOTHYECKHX MPOoOJieM YelloBeYeCTBa, a
TakkK€ B PEIICHUHM BOMPOCOB pPAIMOHAIBHOTO MPHUPOIOIOJIB30BAHUA, M B
(hOpMHUPOBAHUU IEHHOCTHOTO OTHOIIEHUSI K IPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJIE
POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-0MOIOTOB B pa3BUTHE OUOJIOTUH;



YMEHHE BIAJETh CHUCTEMOW OHOJOTUYECKUX 3HAHUM, KOTOpas BKJIIOYAET
ONpeAeNeHUus] M TOHUMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OHMOJIOTHYECKUX
TEPMUHOB M TIOHATUM (BHJ, 3KOcucTeMa, Ouocdepa), OHOJOTHMUECKHE TEOPHUH
(aBomonionHas teopus Y. JlapBuHa, CHHTETUYECKAsl TEOPUS IBOJIONUN), yueHus (A.
H. CeBepuoBa — 0 myTsx W HampaBieHHsX 3Boonuu, B.M. Bepnaackoro — o
ouocdepe), 3akonHpl (TeHeTHueckoro paHoBecus JIk. Xapau u B. BaiinOepra,
3apoapimieBoro cxoiactea K. M. bopa), mpaswra (Muammyma [O. JIuGuxa,
HKOJOTUYECKON MUpaMuIbl JHEpruu), Tumnoressl (rumoreza «vupa PHK» V.
I'unGepra);

YMEHHE BJIaI€Th OCHOBHBIMHU METOJJaMH HAyYHOTO IMO3HAHUS, UCIIOJIb3YEMbIMH B
OMOJIOTHYECKUX HCCIEIOBAaHUIX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMHCaHUE,
U3MepeHue, HaOo/IeHne, SKCIEPUMEHT), CHOocOOaMU BBISBICHUS M OICHKHU
aHTPONOTEHHBIX U3MEHEHUN B IPUPO/IE;

YMEHHE BBIJIEISTH CYyLIECTBEHHbIE TPU3HAKU: BUI0B, OMOTEO1IEHO30B, IKOCUCTEM
u Ouocdepsl, CTAOWIN3UPYIOLIEr0, JBUKYILIETO M PA3PHIBAIOIIETO E€CTECTBEHHOTO
oTOOpa, aIOMATPUYECKOTO H CHMIATPUYECKOrO0 BHUAO0OpA30BaHUS, BIUSHUS
ABWKYIIMX CHJI DBOJIIOLMM Ha TeHO(OHJ MOMyJsUUH, MNPUCHIOCOOIECHHOCTH
OpPraHMU3MOB K Cpelie OOUTaHMs, YepeI0OBaHUs HAlpaBICHHUM 3BOIIOLUHN, KPYTOBOPOTa
BEIIECTB M MOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHaBIMBATh B3aWMOCBS3M MEXIy MPOIECCaMU  SBOJIOINUH,
ABWOKYIIUMH CHUJIAMHU aHTPOTIOTeHE3a, KOMIIOHEHTAMU Pa3MYHBIX HKOCHUCTEM U
IPUCTIOCOOTIEHUSIMA K HUM OpTaHU3MOB;

yMEHUE  BBISBJISATH  OTJIUYHUTENIbHbIE  MPU3HAKA  KUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BUJOB K cpele oOuTaHusi, aOMOTHYECKUX MU OMOTHUYECKHX
KOMIIOHEHTOB ~ JKOCHUCTEM,  B3aMMOCBA3€Hl  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE MCHOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOrMYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIUKY JUIS JI0Ka3aTeIbCTBA POJACTBA OPraHMW3MOB pa3HbIX
CHUCTEeMAaTUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB M CpeAbl OOMTaHUs, €TUHCTBA
YeI0OBEYECKIX pac, HEOOXOANMOCTH COXPAHEHUS MHOT000pa3usi BUOB U DKOCHUCTEM
KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOJIBI U YEIOBEUYECTBA,

yMEHHE pelaTh OMOJIOTMYECKHE 3a7aud, BBISBISATh MPUUMHHO-CIIEACTBEHHBIC
CBSI3M MEXKIy MCCIIETyeMbIMU OMOJIOTMYECKUMH TPOIIECCaMU W SIBICHUSIMH, JCNaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JabOpaTOpHbIE W MpakTUYecKHe padoThl, COOIIOAThH
npaBuiia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX 3KCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpysS IIeNb HCCIEAOBAaHUSA, AaHAIU3UPOBATh TOJTYYCHHBIC
pE3yNbTaThl U JACNaTh BBIBOJIBL;



YMEHHE YYacTBOBAaTb B Y4YeOHO-HCCIIEIOBATEIHCKOH paboTe 1O OMOJIOTHH,
HKOJIOTMM M MEAULIMHE, MPOBOAMMON Ha 0a3ze MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
MyOIMYHO MPEACTABIATH MOTYYCHHBIC PE3yIbTaThl HA YICHHUECKUX KOH(DEPEHIUX;

YMEHHE OIICHWBATh TUIIOTE3bI U TEOPUU O TIPOUCXOXKIICHUH JKU3HU, YeJIOBEKa 1
YeI0OBEYECKMX pac, O MPHUUMHAX, MOCIEACTBHSIX M CIOCO0ax MpeaoTBpAICHUS
TJI00QTBHBIX H3MEHEHUN B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oyaymiel mpodeccnoHambHOMI
JCSATEIIFHOCTH B 00JIACTH OWOJIOTHUH, DKOJIOTHH, TPUPOIOTIOTH30BAHMSI, METUITIHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPHHAPUHU, CEIBCKOTO XO3SiCTBA, MHIIECBON
MPOMBINIJICHHOCTH, YIIyOJATh TIO3HABaTeNbHBIM WHTEpEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH Mpodeccur U MpoIoKEeHUE OMOIOTUYECKOTO
oOpa3oBaHMsI B OpraHU3alldAX CPEAHET0 MPO(PECCHOHAILHOTO M BBICIIECTO
o0Opa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KosmuecTBo yacos
JuaexkTpoHHbIe (HU(pOBbHIE)
n/ pa3/ie/ioB U TEM Konrpoabueie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PECYPChI
n NnporpamMmal padoThI padoThI
1 buonorus xak Hayka 1 0 www.bril2002.narod.ru
JKuBbI€ CHCTEMBI U UX .
2 2 0 www.bril2002.narod.ru
U3y4eHue
3 buonorus kinetku 2 0.5 www.bril2002.narod.ru
Xumuueckas .
4 10 1 www.bril2002.narod.ru
OpraHu3aIus KISTKU
Crpoenue u GyHKIUU )
5 8 2 www.bril2002.narod.ru
KIICTKH
OOMeH BelecTB U
6 IIPEBpALICHUE YHEPTUU 9 1 www.bril2002.narod.ru
B KJIETKE
Hacnencreennasa
7 uHpopManusa u 9 0.5 www.bril2002.narod.ru
peanu3zauus e€ B KIeTKe
JKn3HeHHBINH KT .
8 6 1 www.bril2002.narod.ru
KIICTKH
Crpoenue u GpyHKIUU i
9 17 1.5 www.bril2002.narod.ru
OpTaHU3MOB



http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/

P

10 ASMHOICHHE 1 8 15 www.bril2002.narod.ru
pa331/1THe OpI‘aHI/I3MOB
I'eneruka — Hayka o

11 HACICACTBEHHOCTH 1 2 0.5 www.bril2002.narod.ru
W3MEHYUBOCTHA
OpPraHu3MoOB

12 3axonomepHoCTH 10 1 www.bril2002.narod.ru
HACJIEICTBEHHOCTHU

13 3axonomeproctn 6 1 www.bril2002.narod.ru
N3MCHYHUBOCTHU

14 TI'eneruka uenoseka 3 0.5 www.bril2002.narod.ru

15 Cenekiusi OpraHu3MOB 4 1 www.bril2002.narod.ru
buorexHonorus u

16 CUHTETHUYECKAS 4 0 www.bril2002.narod.ru
ounoJiorus

17 PesepsHOe Bpems 1 0 www.bril2002.narod.ru

OBIIEE KOJIMYECTBO
. 102 13

YACOB I10 ITPOTPAMME



http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/

11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaudecTBO 9acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

3apoXkACHUE U pa3BUTHE
ABOJIFOIMOHHBIX
MPEJCTaBICHUH B
Ouosioruun

www.bril2002.narod.ru

MuxkposBodtonus u eé
pe3ynbTaThl

14

www.bril2002.narod.ru

MaxkposBostonus u eé
pe3ynbTaThl

www.bril2002.narod.ru

IIpoucxoxnenue u
pa3BUTHE KU3HU HA
3emie

15

1.5

www.bril2002.narod.ru

[Ipoucxoxnenue
YeJI0BEKa —
AaHTPOIIOTEHE3

10

www.bril2002.narod.ru

DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX
OpraHu3MOB U
HagOpraHnu3MCHHBIX
CUCTEM C OKPY’KaIOILEH
cpenou

0.5

www.bril2002.narod.ru

Opranusmsl 1 cpefa
obuTanus

1.5

www.bril2002.narod.ru



http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/

D

8 KoToTHA 13 HAoB | 9 0.5 www.bril2002.narod.ru
HOHyHHHHH
DKOI0rus COOOLLECTB.

9 DKOIOTHYECKHUE 12 0.5 www.bril2002.narod.ru
CHUCTCMBI
B _

10 mocgepa — riobanbras 6 0 www.bril2002.narod.ru
3KOCUCTEMA
Yenosek u _

11 6 0 www.bril2002.narod.ru
OKpY’KaroIias cpeaa

12 PezepBHOE BpeMms 8 0 www.bril2002.narod.ru

OBLIEE KOJIMYECTB
o, o1 CTBO 102 7.5

YACOB I10 ITPOTPAMME



http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/
http://www.bril2002.narod.ru/

HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No KosmuecTBo yacos DNeKTPOHHbIE
n/ | Tema ypoka Hata unppospie
. Beero Kourpoannrie MpakTuyeckue H3y4eHHs oOpasoBaTe/bHbIE
padoThI padoThI pecypcbl
Bbuonorus kak KoMIUIEeKCHas
1 HayKa U KaK 4acTh 1 0 0 02.00. http://fns.nspu.ru/resurs/na
COBPEMEHHOI0 0011ecTBa t
p | Kueere cuctempri i 1 0 0 05.09. htp:/Awww.sbio.info
CBOMCTBa
g | YPpobHesai opramisaiiz 1 0 0 07.09 http:/Awww.biodat.ru/dbife
KHUBBIX CUCTEM Janim.him
Hcropust OTKpBITUS U
4 U3yUEHHUSI KIIETKH. 1 0 0 09.09 http://www.biodat.ru/db/fe
Kiterounas reopus n/anim.htm
Meronasl MOJIEKYIIIPHON U
KJIETOYHOM OHooruu.
[TpakTnueckas pabota
«3yueHnne meTon0B
5 KJIETOYHOH OHOIOTHH 1 0 0.5 12.09 http://www.biodat.ru/db/fe
(xpomarorpadus, n/anim.htm
anekTpodopes,
nuddepeHmaIbLHoe
neHrpudyruposanue, [1LP)»



http://fns.nspu.ru/resurs/nat
http://fns.nspu.ru/resurs/nat
http://www.sbio.info/
http://www.biodat.ru/db/fen/anim.htm
http://www.biodat.ru/db/fen/anim.htm
http://www.biodat.ru/db/fen/anim.htm
http://www.biodat.ru/db/fen/anim.htm
http://www.biodat.ru/db/fen/anim.htm
http://www.biodat.ru/db/fen/anim.htm

XMMHYECKUH COCTAB KJIIETKU

14.09

http://www.ebio.ru

MuHepanbHbIe BEllleCTBa
KJIETKH, UX OHoJIornyeckas
poib

16.09

http://www.ebio.ru

Oprannueckue BeniecTna
KJIETKU — OEJIKU.
JlaGopaTtopHnas pabota
«O6Hapyx)eHne 6eJIKOB ¢
MOMOIIbI0 Ka4eCTBEHHBIX
peaKIuiDy

0.5

19.09

http://www.ebio.ru

CBoiicTBa, KIaccupuKaus u
byHKIMN OEIKOB

21.09

http://www.ebio.ru

10

OpFaHI/IquKHe BCIICCTBA
KJICTKHU — YIJICBOABI

23.09

http://www.ebio.ru

11

Oprannueckue BenecTna
KIJICTKU — JIMIIUbI

26.09

http://www.ebio.ru

12

HYKJ'IGI/IHOBBIG KUCJIOTHI.
JHK u PHK. JlabopaTopHas
pabora «MccnenoBanue
HYKJ'IGI/IHOBBIX KHCJIOT,
BBIJICJICHHBIX U3 KJICTOK
pa3IMYHBIX OPTAHU3MOB)

0.5

28.09

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

13

Crpoenue u pynkuuu ATO.
Apyrue
HYKJIe03uATpudochaThI
(HTD)

30.09

http://www.ebio.ru

14

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

03.10

http://www.ebio.ru

15

Meroas! CTpyKTypHOHR
Ounonoruun

05.10

http://www.ebio.ru

16

TuIe!l KIeToK.
[IpokapuoTryeckas KjaeTka

07.10

http://www.ebio.ru

17

CrtpoeHnue 3yKapuoTHIECKON
kieTku. [Ipaktnueckas
pabota «/3yueHue cBoicTB
KJIETOYHOM MeMOpaHbI»

0.5

10.10

http://www.ebio.ru

18

HOBerHOCTHHﬁ arrapar
KJICTKHU

12.10

http://www.ebio.ru

19

OnnomemMOpaHHbBIE
OpraHOUBI KIICTKH.
[TpakTrdeckas pabota
«3ydyeHue nBUKEHUS
IIMTOILIa3MBI B
PaCTUTENBbHBIX KIETKAX»

0.5

14.10

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

20

[TonyaBTOHOMHBIC
OpTraHOMIbI KIJICTKH:
MUTOXOH/IPHH, TUIACTH/IBL.
JlaGopaTtopHnast pabora
«HccnenoBanue miuazmMomamnsa
U JIeIUIa3MOJIn3a B
PACTUTCIIBHBIX KIICTKaXx»

0.5

17.10

http://www.ebio.ru

21

HemeMOpaHHBIC OpraHOU/IBI
KJIETKU

19.10

http://www.ebio.ru

22

Ctpoenue u GyHKIMH s1Ipa

21.10

http://www.ebio.ru

23

CpaBHUTENIbHAS
XapaKTePUCTHKA KIETOK
sykapuoT. JlabopaTopHas
pabota «3y4ueHue cTpoeHus
KJIETOK Pa3UYHbIX
OpPTaHU3MOBY

0.5

24.10

http://www.ebio.ru

24

AccuMuianus u
JHUCCUMUJIALINSA — JIBE
CTOPOHBI MeTa0O0NIM3Ma.
Tumel 0OMeHa BEIIECTB.
JlaGoparopHas paboTa
«3yueHne KaTaIuTUHYECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
IpUMEpPE aMIITa3bl WK
KaTaasbl)»

26.10

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

25

DepMEHTaTUBHBIN XapaKkTep
peaKkuuii KJIETOYHOTO
MeTaboIr3Ma.
JlaGopaTtopHnas pabota
«3yuenue
(bepMEeHTaTUBHOTO
paclierieHust epoKcuaa
BOJIOPOJia B PACTUTEJBHBIX U
JKUBOTHBIX KJIETKaX»

0.5

07.11

http://www.ebio.ru

26

benku-akTuBaTOpHI M OCIIKH-
UHTHOUTOPBI

09.11

http://www.ebio.ru

27

ABTOTpO(DHBINA THIT 0OMEHa
BEILIECTB

11.11

http://www.ebio.ru

28

dorocunres

14.11

http://www.ebio.ru

29

AHa3poOHBIE OPraHU3MBI.
Bunpsr Opoxenus.
JlaGopaTtopHnast pabota
«CpaBHEHHE MTPOLIECCOB
OpOXKEHUS U JBIXaHUSD)

18.11

http://www.ebio.ru

30

XemocuHnres. JlaboparopHas
pabota «CpaBHEHHE
npoiieccoB (poTocuHTE3a U
XEMOCHHTE3a)

0.5

16.11

http://www.ebio.ru

31

AdpoOHBIE OPraHU3MBI.
OTansl YHEPTETUYECKOTO
oOMeHa

21.11

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

32

OHeprus MEMOpPaHHOTO
rpaJueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

23.11

http://www.ebio.ru

33

Peakuuu MmarpruyHoro
CUHTE3a

25.11

http://www.ebio.ru

34

Tpanckpunuus —
MatpuuHbi cuaTe3 PHK

28.11

http://www.ebio.ru

35

Tpancnsiuus u e€ sTarnbl

30.11

http://www.ebio.ru

36

KoaupoBanue aMUHOKHCIIOT.
Pousb pubocom B OGrocunTe3e
Oenka

02.12

http://www.ebio.ru

37

Opranuzanus reHoma y
MPOKAPUOT U IYKAPUOT

05.12

http://www.ebio.ru

38

MonekynspHble MEXaHU3MbI
IKCIPECCHH TEHOB Y
9YKapuoT

07.12

http://www.ebio.ru

39

Bupycsl — BHEKJIETOUHbIE
(bOpMBI )KU3HU U
o0JMraTHbIe Mapa3uThl.
[TpakTrueckas pabota
«Co31anue MOJIeTIH BUPYCay

09.12

http://www.ebio.ru

40

BupycHhrle 3a001eBaHus
4EJI0BEKA, ’KUBOTHBIX,
pacTeHuit

12.12

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

Hanorexnosnoruu B

41 0 14.12 http://www.ebio.ru
OMOJIOTMH U MEJIULIUHE
42 JKu3HEeHHBIN UK KIETKH 0 16.12 http://www.ebio.ru
43 Matpuunsrii cuate3 JJTHK 0 19.12 http://www.ebio.ru
Xpomocomsl. JTaboparopHas
0 N
44 paboTa «visyaeHie 0.5 21.12 http://www.ebio.ru
XPOMOCOM Ha T'OTOBBIX
MUKpOIIpErapaTax»
45 JleneHue KJICTKU — MHTO3 0 23.12 http://www.ebio.ru
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
0 Hab
46 paboTa «HabIioAeIe 0.5 26.12 http://www.ebio.ru
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)»
P
47 ST YIBI ACHSHCHEOTO 0 28.12 http://www.ebio.ru
[IUKJIA KIETOK
48 OpranusM Kak eJUHOE LIEJ0e 0 09.01 http://www.ebio.ru
TkaHu pacTeHHH.
Jlab 0
49 abopatopHas pavora 0.5 11.01 http:/Anww.ebio.ru

«3yueHne TKaHen
pacTeHun»



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

TkaHU KUBOTHBIX U
yenoBeka. JJabopaTopHas

50 . 0.5 13.01 http://www.ebio.ru
pabota «3yueHue Tkanen
YKUBOTHBIX)
Opransel. CucTeMbl OPraHoB.
Jlab 0
51 abopatopras pabota 0.5 16.01 http://www.ebio.ru
«M3y4yeHue opraHos
[[BETKOBOT'O PaCTCHUS»
52 Ornopa Tena opraHu3MoB 0 18.01 http://www.ebio.ru
53 JIBuKEeHHE OpraHN3MOB 20.01 http://www.ebio.ru
54 [lutanue opranu3smMoB 0 23.01 http://www.ebio.ru
[IuTanue MO3BOHOYHBIX
55 | TUBOTHRI 0 25.01 hitp://www.ebio.ru
[TumeBapuTenbHas cuctemMa
YyenoBeKa
56 JlpIxaHue OpraHu3MOB 0 27.01 http://www.ebio.ru
S7 JlpxaHHe MO3BOHOHEIX 0 30.01 http://www.ebio.ru
YKUBOTHBIX H YEIIOBEKA
T
58 PAHCIOPT BOMeCTs ¥ 0 01.02 http://www.ebio.ru
OpTaHU3MOB
KpoBeHocHas cucrema
59 MO3BOHOYHBIX )KMBOTHBIX U 0 03.02 http://www.ebio.ru
YelnoBeKa
60 Briienenue y opraHu3mMoB 0 06.02 http://www.ebio.ru
61 3amuTa y OpraHu3MoB 0 08.02 http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

NMMyHHas cucreMa

62 0 10.02 http://www.ebio.ru
YeIoBeKa
P

63 ASAPWIUMOCTD H 0 13.02 http://www.ebio.ru
perynsauus y opraHu3MoB
I'ymopaiibHast peryisnus u

64 SHIOKPUHHAS CHCTEMA 0 15.02 http://www.ebio.ru
JKMBOTHBIX U Y€JIOBEKa
()

65 OPMBI PASMHOKCHIA 0 17.02 http://www.ebio.ru
OpPraHu3MoB

66 [TonoBoe pazMHOKEHUE 20.02 http://www.ebio.ru

67 Meiios 22.02 http://www.ebio.ru
I"ametorenes. OGpa3zoBaHue
N pa3BUTHE ITOJOBBIX KJIECTOK.
Jlab 0

68 abopatopras pabora 0.5 24.02 http:/Awww.ebio.ru
«M3y4enue cTpoeHuHs
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
n

69 FANBIIYAILHOC PasBITHE 0 27.02 http://www.ebio.ru
OpPraHU3MOB — OHTOTCHE3
3 .

70 AIIALEa OPTarOB H TiateH 0 27.02 http:/www.ebio.ru

N3 3apOJAbIIICBLIX JINCTKOB



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

71

PocT u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsiBIICHHE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIEH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

29.02

http://www.ebio.ru

72

Pa3mHoxeHue u pa3Butue
pactenuii. JlabopaTopHas
pabota «CTpoeHue opranoB
PAaSMHOXKCHU A BBICIIUX
pacTeHuin»

0.5

02.03

http://www.ebio.ru

73

Hcropust CTaHOBIIEHUS U
pa3BUTHSA T€HETUKHU KaK
HayKu

05.03

http://www.ebio.ru

74

OCHOBHBIE TIOHATHS U
CHUMBOJIbI T€HETUKH.
JlaGopartopHas paboTa
«/Ipo3odumna kak 00OBEKT
TeHETHYECKUX
HUCCIIENOBAHUIN

0.5

09.03

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

75

3aKOHOMEPHOCTHU
HacCJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpeIlMBaHUE.
[TpakTrueckas pabota
"U3ydyeHue pe3yabTaToB
MOHOTHOPUIHOTO
CKpeIIMUBaHUs y 1po30(uiinl"

0.5

12.03

http://www.ebio.ru

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpCIIUBaHMS

14.03

http://www.ebio.ru

77

AHanuzupyroiee
ckpemuBanue. Heronnoe
JOMUHHPOBAHUC

16.03

http://www.ebio.ru

78

JurnbpuaHoe cKpemmrBaHue.
[TpakTnueckas pabora
«3y4yenue pe3ynpTaToB
TUTUOPUTHOTO CKPEIINBAHUS
y IpO30(QHITBDY

0.5

19.03

http://www.ebio.ru

79

[MuTonormyeckrue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

21.03

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

80

CueruieHHOE HACIEI0BAHUE
MIPU3HAKOB

02.04

http://www.ebio.ru

81

XpOoMOCOMHas TeOpust
HaCJIEICTBEHHOCTHU

04.04

http://www.ebio.ru

82

I'eneTuka nona

06.04

http://www.ebio.ru

83

I'enoru kak nenocTHasg
cucreMa

09.04

http://www.ebio.ru

84

I'eHeTnyeckuil KOHTPOIIb
pa3BUTHUS PaCTCHUH,
JKUBOTHBIX U YEJIOBEKa

11.04

http://www.ebio.ru

85

N3MeHYMBOCTH IPU3HAKOB.
Bunbl n3MeHUNBOCTH

13.04

http://www.ebio.ru

86

MoaudukarmonHas
N3MEHYUBOCTH

16.04

http://www.ebio.ru

87

BapuanuonHsli psag u
BapUallMOHHAs KpUBasl.
JlaGopaTtopHast pabota
«Hccnenosanue
3aKOHOMEPHOCTEN

MO (UKAITMOHHON
U3MeHYHUBOCTH. [locTpoeHue
BApUALIMOHHOTO psifa U
BAapUALMOHHON KPUBOI»

0.5

18.04

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

88

I'enotunmueckas
U3MEHYUBOCTD.
KomMOunaTtuBHas
W3MEHYHUBOCTD

20.04

http://www.ebio.ru

89

MyranuonHas
U3MEHYHBOCTb.
[TpakTrueckas pabota
«Mytanuu y npo3oduisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5

23.04

http://www.ebio.ru

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnureHeTHKa u
SMUIEeHOMHKA

25.04

http://www.ebio.ru

91

I'eneTnka yeoBeKa.
[TpakTiueckas pabota
«CocTaBlIcHHE U aHAIIN3
POAOCIIOBHOW

0.5

27.04

http://www.ebio.ru

92

MeToapl MEAUITMHCKOI
T€HETUKU

30.04

http://www.ebio.ru

93

3HaueHne MeaUITHHCKOMN
T€HETUKHU B
MPEeAOTBPALIEHUH U JICUEHUH
TeHETUYECKHX 3a00I€BaHMI
yeJIOBEKa

04.05

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

94

OCHOBHBIE TTOHATHUSI
cenekmuu. JlaboparopHas
pabota «/3y4ueHHe COpTOB
KYJIBTYPHBIX PACTCHHH 1
MOPOJT JOMAITHUX
JKMBOTHBIX»

0.5

07.05

http://www.ebio.ru

95

MeToObl CENEKIINOHHOMN
pabotel. JJaboparopHas
pabota «3yueHne MeTo10B
CEJIEKLIMH PACTEHUIN»

0.5

11.05

http://www.ebio.ru

96

Jloctrxenus cenexkuuu
pacTeHUH U )KUBOTHBIX.
ITpakTnyeckas pabora

«IIpuBUBKa pacTeHUI»

14.05

http://www.ebio.ru

97

CoxpaHeHnue, U3y4eHue u
UCIIOJIb30BaHNUE
TeHETHYECKUX PECYPCOB

16.05

http://www.ebio.ru

98

BbuorexHonorus kak Hayka u
0Tpacib MPOU3BO/ICTBA.
[TpakTnueckas pabota
«3yuyenue oObeKTOB
OMOTEXHOJIOTHM»

0.5

18.05

http://www.ebio.ru

99

OCHOBHBIE HaIIPABJICHUS
CUHTETUYECKOI OMOJIOruHn

21.05

http://www.ebio.ru

100

XpOMOCOMHAsI U T€HHas
UHXXEHepus

23.05

http://www.ebio.ru



http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/
http://www.ebio.ru/

Mennnunckue

101 1 0 25.05 http://www.ebio.ru
OMOTEXHOIOTUHU
PesepBHBIi ypOK.
102 | IloBTopeHue, 00oOIICHHE, 1 0 28.05 http://www.ebio.ru
cucTeMaTu3alus 3HaHui
BIIEE KOJIMYECTBO YA
OBII] O CTBO COB 102 13

I10 ITPOI'PAMME



http://www.ebio.ru/
http://www.ebio.ru/

11 KIIACC

No KosaunuyectBo 4yacos DJIeKTPOHHbIE
; Hara uugposbie
n/ | Tema ypoka KonTtposabHubie IpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypcbl
DBostouroHHast Teopust Y. .
1 1 0 01.09 festival.1september.ru
JapBuHa
JIBHoKyIIME CHIIBI
2 3BOJIIOIIUH BHIOB 110 Y. 1 0 05.09 festival.1september.ru
Hapsuny
Bbopn0a 3a cyuiecTBoBaHue,
3 €CTECTBEHHBIH 1 1 0 07.09 festival.1september.ru
HCKYCCTBEHHBIN 0TOOp
®opMupoBaHue
4 CHHTETUYECKOW TEOpUH 1 0 08.09 festival.1september.ru
3BOJIIOLIMU
DTanbl H3BOIIOIUOHHOTO
5 mporiecca: MEKPO3BOJTIOLINS 1 0 12.09 festival.1september.ru
Y MaKpO3BOJIOLHUSA
[Momynsauus —
6 dJIeMEHTapHasi €IUHUIIA 1 0 14.09 festival.lseptember.ru
3BOJIOLUA




3aKOH FeHEeTUYECKOTO
paBHoBecus Jx. Xapau, B.
BaiinGepra. JIaboparopHas .

7 0.5 15.09 festival.1september.ru
paborta «BrisiBieHHe
W3MEHUYUBOCTH y 0COOeH
OJTHOTO BUA»
DnemMeHTapHbIE (HaKTOPbI .

8 19.09 festival.1september.ru
9BOJIIOLIMU
D¢ddexT ocHoBaTENS. htto://school

9 DddexT OyTHUIOYHOTO 21.09 colllection.edu.ru
TOpJIBIIIIKA
Murpanuu. N3onsuumn

10 MO YJISALIMNA: 99 09 http://s_chool-
reorpaduueckas, collection.edu.ru
Ouooruyeckast
EcrecTBenHsblit oT00p — hito://school

11 HanpaBJSIOIUN GakTop 26.09 coIIIeCtion.e Ut
HBOJIIOLINH

http://school-
12 [TonoBoit oT60p 28.09 i //S.C 00
collection.edu.ru




13

[Tpucnocob1eHHOCTH
OpPraHU3MOB KaK pe3yJbTar
MUKPOIBOIIOIHH.
JIaboparopHast pabota
«3yuenmne apomopdo30B u
WIOAANTAUN Y
pPacTEHUN U KUBOTHBIX)»

0.5

29.09

http://school-
collection.edu.ru

14

IIpumepsl
MpUCTIOCOOTICHUH Y
OpPraHU3MOB:
Mopdonoruueckue,
¢busnonoruyeckue,
OHMOXVMMUYECKHE,
MTOBE/ICHYECKHE.
JlabopaTtopHas pabota
«IIpucnocobienus
OpPraHU3MOB H UX
OTHOCHUTEIbHAs
11e71ecO000Pa3HOCTh)

0.5

03.10

http://school-
collection.edu.ru

15

Bupn, ero kpurepuu u
cTpykrypa. JlabopaTopHas
pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

05.10

http://school-
collection.edu.ru

16

Crtpykrypa BH1a

06.10

http://school-
collection.edu.ru




Bunoobpa3oBanue xak

http://school-

17 e3 a 10.10 )
pesyibTar collection.edu.ru
MHUKPOIBOTIOIUN
CBS3b MUKPODBOJIIOLIUA U http://school-

18 P H 12.10 ER-ISCNO0T
SIHUJIEMUOIOTUN collection.edu.ru
Makpo3BosTIOLHS.

[TaneouTosmornueckue http://school-

19 13.10 )
METO/bl U3YUYEHUS collection.edu.ru
3BOJIFOLUU
buoreorpapuueckue

20 METOABI U3VYECHUS 17.10 http://school-

A yd ' collection.edu.ru
3BOJIFOLUU
OMOpPHOJIOTHYECKUE 1
CpaBHUTEILHO- http://school-

21 P 19.10 OP0./ISCNO0™
Mopdororuueckre MeTOo b collection.edu.ru
W3Yy4YEHUs FBOJTIOLUN
MonekynsapHo-
reHEeTHYECKHE,

http://school-
22 OHOXUMHYECKHUE U 20.10 3
collection.edu.ru
MaTEMAaTHUYECKHUE METOIbI
W3Yy4YEeHUs SBOIIOLNN
O01mme 3aKOHOMEPHOCTH http://school-

23 o p 24.10 ER-ISCNOok:
SBOIIOIAH collection.edu.ru
AnariTuBHAS paguanus.

A pazvant http://school-

24 HepaBHOMeEpHOCTB TEMIIOB 26.10

9BOJJOINH

collection.edu.ru




Hayunble runoressl

http://school-

25 MIPOUCXOXKACHUS KU3HU Ha 0 27.10 )
collection.edu.ru
3emie
Jlonay4Hsle

26 MIPEJICTABICHUS O 0 07.11
3apOXKJICHUM KU3HU
OCHOBHBIE 3TAIIbI htto:/fschool

N ://school-
27 HEOPraHU4YeCKOou 0 09.11 APD/ISEhoo™
collection.edu.ru
3BOJOLUU
T'unoressl 3apoXxaecHUA http://school-

28 pOXA 0 10.11 OED./IScNooL:
JKU3HHA collection.edu.ru
WcTopus 3emMmu 1 METOIbI
€€ U3y4eHUs.

JIaGoparopHas padora http://school-

29 patoprai p 05 14.11 ER-ISCNook:
«M3yueHue u onucaHue collection.edu.ru
HNCKOITIaCMBbIX OCTAaTKOB
JPEBHUX OPraHU3MOB)

30 HauanrpHbIe 3Tanbl 0 16.11 http://school-
OpPTaHHYECKOM IBOTFOITUI ' collection.edu.ru

http://school-

31 DBOJIOIHUS DYKAPUOT 0 17.11 OP./ISCNO0™

collection.edu.ru




OCHOBHBIE dTanbl
9BOJIIOIMH PACTUTEIHLHOTO
mupa. [IpakTudeckas

http://school-

32 paborta «3yuyenue 0.5 21.11 :
. collection.edu.ru
0COOEHHOCTEH CTpOEHUS
pacTeHu pa3HbIX
OTIETIOB»
OCHOBHBIE 3TaIbI htto://school
p://s -
33 SBOJIIOIHUH KUBOTHOT'O 0 23.11 )
collection.edu.ru
MHpa
DBOIIONHUS )KUBOTHEIX.
[IpakTrueckas pabota htto://school
o p:/ls -
34 «M3ydyenue ocobeHHOCTEN 0.5 24.11 .
collection.edu.ru
CTPOCHHS TTO3BOHOYHBIX
JKUBOTHBIX)

35 PasBuTHe xu3HHU Ha 3eMiie 0 28.11 http://school-
I10 3paM U [epuoaam ' collection.edu.ru
MaccoBble BBIMUPAHHS — htto://school

p://school-

36 IKOJIOTHYECKHUE KPU3HUCHI 0 30.11 )

collection.edu.ru
MPOIILIOTO
CoBpeMeHHBIN htto://school
p://school-
37 IKOJIOTHUECKHUIA KPU3HC, 0 01.12 X
collection.edu.ru
ero oco0eHHOCTH
CoBpeMeHHas CUCTEMA http://school-
38 P 0 05.12 APR./ISCNO0™

OpraHn4CeCKOro MmpomIoro

collection.edu.ru




OCHOBHEBIE

http://school-

7.12 .

39 CHCTEMaTUYECKHE TPYIIIIBI 0 0 collection.edu.ru
OpraHU3MOB
AHTpoOIoI0THsI — HayKa O http://school-

40 P K 0 08.12 APD./ISEhoo™
yeJIoBeKe collection.edu.ru

41 PazBuTue npencrabieHuit o 0 1212 http://school-
MPOUCXOXKACHUHU YEI0OBEKa ' collection.edu.ru
MecTo "eaoBeKa B CHCTEME
OpPraHUYECKOTO MHUpa.

JlaGopaTopHas paboTta htto://school
o p:/ls -
42 «M3ydyenue ocobeHHOCTEN 0.5 14.12 )
collection.edu.ru

CTPOEHHUS CKeJeTa
YyeJIOBEKa, CBSI3aHHEIX C
MIPSIMOXOXKICHUEM

BIDKYIIAE CHIEI http://school-

a3 | ABmEym 0 15.12 AP0./ISCNO0™
AHTPONOTeHE3a collection.edu.ru
CooTHoOIIEHNE
OHOJIOTHYECKUX U http://school-

44 0 19.12 )
COLIMANIBHBIX (PAKTOPOB B collection.edu.ru
AHTPOIIOTCHE3e
OCHOBHBIE CTaIUU http://school-

45 g 0 21.12 APR./ISCNO0™
aHTpOIIOreHe3a collection.edu.ru
ITanmeoreneruka n http://school-

46 0 21.12

naJCorcHoMumuKa

collection.edu.ru




DBOJIOIUS COBPEMEHHOIO

http://school-

47 0 22.12 )
yeJoBeKa collection.edu.ru
UYenoBeueckue pachl.

IIpakTrueckas padora http://school-

48 P P 05 26.12 OFD./ISCNo0™
«M3yueHune 3K0I0ruuecKux collection.edu.ru
ajanTaluil 4eJIOBEKa

49 MexIuCIUIIIIMHAPHbIC 0 28.12 http://school-
METO/Ibl aHTPOIOJIOTUU ' collection.edu.ru
3apoKaeHue 1 pa3BUTHE http://school-

50 : ’ 0 29.12 :
SKOJIOTUH collection.edu.ru
MeToabI 3KOJIOTHH.

JIaboparopHast pabota htto://school
51 «3yueHne METOI0B 0.5 09.01 M
collection.edu.ru
HKOJIOTHYECKUX
HUCCIIeIOBAaHUMN

59 3HadeHne YKOIOTNYECKUX 0 11.01 http://school-
3HAHWUH JUTA YeJ0BeKa ' collection.edu.ru

53 Okonorndyeckue GaKTopsl 0 12.01 it ://S.C hool-

collection.edu.ru
AbunoTtnueckue GpakTopbl.
CBeT Kak DKOJIOTHYECKUN
(daxtop. JlaboparopHas htto:fischool
54 pabota «BrIisiBIeHHE 0.5 16.01 OP0./ISCNO0™

MPUCTIOCOOTICHUHN
OpraHnu3MoOB K BJIMSHHIO
CBETa»

collection.edu.ru




AOGuotnueckue GaKkTopsbI.
Temneparypa kax
IKOJIOTHUECKUN (HaKTOP.
JlaGopaTopHas pabora

http://school-

= «BrrsBiieHne 05 18.01 collection.edu.ru
MIPUCIIOCOOICHU I
OpPraHHM3MOB K BIIMSIHHIO
TEMIIEPATYPBD»
AbGuoTtndeckue HakTophbI.
BrnaxHocTh Kak
IKOJIOTHUECKUN (HaKTOP. htto:/fschool
56 JIaboparopHast pabota 0.5 19.01 APLTISENO0™
collection.edu.ru
«AHaToOMHUYECKHUE
0COOEHHOCTH pacTeHuil u3
Pa3HbIX MECT OOUTAHUS
57 Cpenbl oOuTaHus 0 23,01 http://s_chool-
OpraHu3MoOB collection.edu.ru
58 buonoruueckne puTMsl 0 25.01 h ://S.C hool-
collection.edu.ru
59 Xuznennsle popmbl 0 26.01 http://s_chool-
OpraHu3MOB collection.edu.ru
60 bruotnueckue hakTopsr 0 30.01 hltp.Jfserool:

collection.edu.ru




3HaueHne OMOTUYECKUX
B3aUMOJCUCTBHUHU I

http://school-

61 CYIMCCTBOBAHMA 01.02 collection.edu.ru
OpraHU3MOB B CpeJie
oouTaHus
DKOJIOTUYECKUE htto://school
“. -
62 XapaKTEPUCTUKU 02.02 :
collection.edu.ru
MOMYJISIIIUH
OCHOBHBIE ITOKa3aTeIN
MO YJIALH: YUCICHHOCTD, http://school-
63 Y 06.02 APD./ISEhoo™
IJIOTHOCTb, BO3pacTHas U collection.edu.ru
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKa3aTeIN
TOITYJISIIIAH: POKIIAEMOCTD, http://school-
64 YIHIHIH: pOXL 08.02 OP0./ISCNO0™
IIPUPOCT, TEMII POCTA, collection.edu.ru
CMEpPTHOCTb, MUTPALIUU
DKoJIOTHYECKas CTPYKTYypa http://school-
65 PYKLYP 09.02 APR./ISCNO0™
MO YJIALAN collection.edu.ru
WHaMHUKa IIONYJIIIUU U €€ http://school-
66 | - Y 13.02 AER-ESCNO0

perynsnus

collection.edu.ru




Kpussie pocra

http://school-

67 YUCJICHHOCTH MO YJIALIHH. 0 15.02 )
collection.edu.ru
Kpussble BbIKMBaHUS
DKonoruueckas HUIIa
Buja. JlJaboparopuas
http://school-
68 pabota «IIpucmocobneHus 0.5 16.02 SCNo0
N collection.edu.ru
CeMSIH PaCTCHHM K
pacceneHuIo»

69 Bu kak CI:ICTeMa 0 20.02 http://s.chool—
MOIYJISA AN collection.edu.ru
3aKOHOMEPHOCTH htt:/ischool

70 MTOBEJICHUS 1 MUTPALTHi 0 22.02 _psi

collection.edu.ru
>KUBOTHBIX

71 Coo00111€CTBO OpraHu3MOB 0 93.02 httg://s_chool-
— OHOILIEHO03 collection.edu.ru

7 DKocHucTeMa Kak OTKpbITast 0 9702 httg://s_chool—
cucTeMa collection.edu.ru
Kpyrosoport BemecTs u

http://school-
73 MOTOK PHEPTUU B 0 29.02 ft //S.C 00
collection.edu.ru
SKOCHCTEME

74 OcCHOBHEBIE IOKA3aTEIIH 0 01.03 httg://s.chool-
HKOCUCTEMBI collection.edu.ru

http://school-

75 DKOJIOTHYECKUE MTUPAMUIbI 0 05.03 M

collection.edu.ru
n o — http://school-
76 3MEHEHHS COODIIECTB 0 07.03 ttp://schoo

CYKIIECCUH

collection.edu.ru




[IpupoiHBIE S3KOCUCTEMBI.
DKOCUCTEMBI 03€P U PEK.

http://school-

77 . 0 12.03 )
DKOCHCTEMBI MOPEN U collection.edu.ru
OKEaHOB
[IpupoaHbIie 3KOCUCTEMBI.

http://school-
78 DKOCUCTEMBI TYHJIP, JTECOB, 0 14.03 i
o collection.edu.ru
cTeneH, MyCThIHb
AHTpoIoreHHrIe http://school-

79 P 0 15.03 AP0./ISCNO0™
9KOCHCTEMBI collection.edu.ru
YpO03KOCHCTEMBL.

IIpakTrueckas padora http://school-

80 P P 05 19.03 OED./ISCNo0™
«M3ydyeHue u onucaHue collection.edu.ru
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH

OPMHPOBAHUSI OCHOBHBIX http://school-

gy | bopmuposarmsC 0 21.03 AER.ESEN00T

B3aMOJeCTBUI collection.edu.ru

OpraHU3MOB B 9KOCHUCTEMAX

MexaHu3MBI BO34CHCTBUS

3arpsAI3HEHUH pPa3HbIX TUIIOB

Ha CyOOpraHN3MEHHOM, http://school-
82 yoop 0 22.03 OP./ISCNO0™

OpPraHU3MEHHOM,
MONYJIALIMOHHOM U
9KOCHCTEMHOM YpPOBHSX

collection.edu.ru




buocdepa —

http://school-

83 o0mieriaHeTapHas 02.04 collection edu.r
o0osiouka 3emiu
VYuenue B. 1. http://school-

84 04.04 :
Bepnajckoro o 6uocdepe collection.edu.ru

85 3aKOHOMEPHOCTHU 05.04 http://school-
CYLIECTBOBaHHMs OUOChepbl ' collection.edu.ru
Kpyrosoports! BeniecTs u http://school-

86 09.04 )
OMOTCOXMMHYCCKUEC ITUKITBI collection.edu.ru

87 30HaIBHOCTH OHOCHEPHI. 11.04 http://school-
OcHOBHbIE OMOMBI CYILIN ' collection.edu.ru

88 YcroitunBocTh 6nocheps 12.04 it ://S.C hool-

collection.edu.ru
DKOJIOTHYECKHE KPU3HCHI U http://school-

89 16.04 )

UX TIPUYUHBI collection.edu.ru
Bo3sneiicTBue yenoBeka Ha http://school-

90 18.04 .
ouochepy collection.edu.ru
AHTpOIIOreHHOE

o1 BO3JICHCTBUE Ija 19.04 http://s_chool-
pacTUTENBHBIN U collection.edu.ru
YKUBOTHBIN MU

92 Oxpana npupoIsI 23.04 http://school-

collection.edu.ru




OCHOBHBIE IPUHLUIIBI

http://school-

93 YCTOMYHUBOTO Pa3BUTHUSA 25.04 )
collection.edu.ru
YeJIOBEYECTBA U IIPHUPO,IBI
Pammmonansaoe
MIPUPOJIOTIOIB30BAHHE U
http://school-
94 COXpaHCHHUE 26.04 i
collection.edu.ru
OUOJIOTUYECKOTO
paszHooOpa3us 3eMiin
O000111eHE IO TEME htto:/ischool
95 «MUKpOIBOJIONHS U €€ 30.04 APLTISENO0™
collection.edu.ru
Pe3yIbTaThI»
O000111eH1E IO TEME htto:/ischool
96 «Maxkpo3BOJIIOIHS 1 €& 03.05 APLTISENO0™
collection.edu.ru
Pe3yabTAThI»
O00011IeHIE TIO TEME htt:/ischool
97 «[IpoucxoxaeHue u 07.05 AHR-ISCTO0 .
collection.edu.ru
pa3BUTHE )XKU3HU Ha 3eMiIe)
O00011IeHIE IO TEME htt:/ischool
98 «IIpoucxoxnenue 10.05 LTS
collection.edu.ru
YeJI0BEKa — aHTPOTIOTCHE3)
O06001IeHME 10 TEME
«IKOJIOTHs — HayKa O http://school-
99 K 14.05 ER-SCNOOk:

B3aMMOOTHOIIICHUAX
OpraHnu3MoOB»

collection.edu.ru




O000111eHIE IO TEME

http://school-

100 | «Opranusmsl u cpena 1 0 16.05 collection.edu.ru
0o0OUTaHUA»
O6o001menue 1o Teme htto://school
101 «IKOJIOTUSA BUIOB U 1 0 17.05 M
. collection.edu.ru
TIOTTYJISITTHI
O00011IeHIE IO TEME htto://school
102 | «buocdepa — rmodbanpHas 1 0 21.05 APLTISENO0™
collection.edu.ru
DKOCHUCTEMAY
OBHLIEE KOJIMYECTBO 102 75

YACOB II10 ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



