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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHHUS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHI».
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuein
0o0y4aromuxcsi U CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OO0JacTH HAaydYHOTO 3HAHWA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buosorus» Ha yriryoJ€HHOM YpOBHE, ONpeAeseT 00513aTeabHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOIro Mporiecca,
BO3pACTHBIX OCOOE€HHOCTEH oOydaromuxcs. B mporpamMmMe mo OMOJIOTHH peaqu30BaH MPUHIIUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCHEAyoIllee  Pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIHTaHHE OEpEeKHOTO OTHOILIEHHUS K OKpYXKarolled MpUpogHOW cpere. B mporpamme 1mo
OMOJIOTUM TakKe IMOKa3aHbl BO3MOXHOCTH Yy4eOHOro mpenMera «buonorus» B peanuzaluu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NEeSITeIbHOCTH OOYYaIOIIUXCs 10 OCBOCHMIO COJEp)KaHUs OMOJOrMYecKOro oOpa3oBaHHs Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOunblii npeamer «buosorus» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHHUs 3aBeplIacT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH HAa pacHIMpEeHUE U yriyOlieHne 3HaHUM
oOydJaromuxcsi O JKUBOM TMPHUPOJE, OCHOBAX MOJIGKYJISIPHOH W KIETOYHOW OHOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HNOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJIY4YEeHHI0 OMOJOrMYecKoro oOpa3oBaHusl B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U YriIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HM, [OMOJHUTEIbHO BKIIOUYEHbI OWOJIOTMYECKUE CBEACHHS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYarOIIUMUCS TPU U3YYECHUH (PU3MKH, XMMHUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOT0 MHupa Ha 3emiie, COXpaHEHHs OHOJOTrHYecKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAHUS OOydYalomuxcs MO OOTaHWKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yY€HHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTUYECKMX TEOpPUM M 3aKOHOB, WJEH, NPUHLMIIOB U IPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIEHHUS M Pa3BUTHs TOW WIM WMHOU
o0nacTu OMOJNIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIIMOHAIBHOM OpraHU3allii >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro npenmera «buonorus» Ha yriyOa€éHHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M IpaBMIIaX,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHMHH,
MHOTOOOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMH  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOAAMU  CaMOCTOSTENILHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B MpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TIOIH30BATHCS OMOIOIMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMUM M COLHUAIIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOCH JCATENHPHOCTH 110 OTHOIIEHHWIO K OKPYXKAaIomed MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepHU30BaThb COBPEMEHHBbIE HAay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodIeMaMHu, METOJ0JIOTHEeH OUOJIOrHYecKOro MCCIeOBaHUsl, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHHUSM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroeHne TMpaBUJl TOBEJACHUS B IPUPOJIC, OXPaHbl BHUJOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUHU, CIOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaTIbHOMY
CaMOOTIPEJICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIBHBIMM MHTEpECaMH M IMOTPEOHOCTIMHU
pEeruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpPeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBUEM IpU OOyYEHHH OMOJIOTHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEZIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNIAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropusi pa3BUTHS OMOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTanIbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWE OHOJOTMH B TPAKTHUYECKOU
JEATEIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, U. Il. IlaBnos, M. . MeunukoB, H. W. Basumos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMer u3ydeHus ouosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIM,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
o6uocepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHusl Marepuu. Hayku, u3ydaromue KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeToapl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHwue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeTraaHanu3. [IoHsATHME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka u npoBepka rumnore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU >KU3HWY», «bHONOrHYECKHe CHUCTEMBIY,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUS KUBOH PUPOIBD».

Oo6opynoBanue: 1abopaTopHOe 000PYIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, U3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU WM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-(QyHKIMOHAIbHAS €IUHULA >KUBOrO. VICTOpHUSA OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, METOJ MEUYCHbIX AaTroMoB, AupdepeHIManbHOE  IEHTpU]yTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Owonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHMe€ B CTPYKTYPUPOBaHMM KIIETKH, TEIIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moiiekyinbl. IlepBuuHas cTpykTypa Oenika, MenTuaHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHasi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue ¢pynkuuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Ctpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUHM B KJIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXMMHYECKHE W OMOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuupel u cxembl: «llepuoguyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomxynmponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. L{uto3ons. Llutockener. JBmwkeHue uutorasMel. OpraHOUIBI KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIXx ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKke. Bakyonu pactutenbHbIX KieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUH W 1actuj. [lepBUuHBIE, BTOPUYHBIE W CIIOKHBIC TIJIACTUIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKIIUH.
Snepubliii GenkoBbIi MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkiatoueHus. CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKN», «CTpOeHUE PaCTUTENbHON KIEeTKN», «CTpOeHHEe MUTOXOHIpUW», «Sapoy», «CTtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK H  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrneueHue kierku: npespamieHue AT®D B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOIMM U BO30yIHUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonorudeckoe okuciaeHHE, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢GochopuIupoBaHUe.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

[Toptpetsr: k. [puctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOII, 000PYAOBaHHUE JIJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe Mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COITMATbHBIE U METUIIMHCKHUE TIPOOIIEMBL.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 0ocmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHrerndyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunres JHK —  perumkanms.  Ilpunnuner  perumkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM W TaljIoOWTHBIA HAOOPBI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJSALIME B HUX MpPOLECCHl. THUIIbI
muTo3a. Kaproknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemas kierouHas Tulenbp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI LUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJAHOKIETOYHBIX OopraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHasA. OCOOEHHOCTH CTpoeHUs, GYHKIMI U pPacroOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHre NMO3BOHOYHBIX UBOTHBIX. OTAENbI MUIEBAPUTENBHOTO TpakTa. llumeBapurenbHbie
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u NErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKonUTaomux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopT BelIEeCTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PAcTeHUM. TpaHCcHopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHOB BblesieHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KIleTOUHBIM W TyMOpalbHBI UMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M peryndauuss y OpraHu3moB. Pa3ipakuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOPMOHOB. B3auMMOCBSI3b HEpPBHOW U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktrepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHHi», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxka», «MpbllieyHas CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHE J0K]I€BOro
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnaparbl OJHOKIETOYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIperapaThl
’KUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKUBOTHbIX. IloyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TaCTPYIISIIHS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxxenne u pasputue pacrenuil. ['amerodur u crnopodpur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiuyd OHTOTE€HEe3a Y PACTEeHUH U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWLEKICTKA M CIEPMATO30UIa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJbHBIX M ABYIOJBbHBIX pacTeHU», «KU3HEHHBIH LUKI
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass paGora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYHUBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA IMPU3HAK, TOMO3UIOTA,
TeTepO3UTroTa, YUCTas JIMHUS, THOpUABI, TeHOTHI, (QeHorur. OCHOBHBIE METOIBI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIBaHUS.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpuioB nepBoro nokojeHus. IIpaBuno nomuHupoBaHusa. Bropoi 3akoH MeHaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmienyienne npu3HaKkoB MIPU HETIOJHOM JIOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHass cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTHUECKUX TMPOIIECCOB, TMOBEACHMS W KOTHUTHUBHBIX (QyHKUMH. [‘eHermueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHHs HacjeICTBEHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpaL UK

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



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30huiby, «[ eHeTnka nonay, «Kapuotun yenoekay, «Kapuotum apo30huie,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJISl ICMOHCTPAMU CUEIUICHHOTO HACJIEI0BAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHHS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUMBOCTh. Ponb cpeabl B (GOpMUPOBAHUU MOIUGPUKALMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHYMBOCTH. Buabl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtanimoHHass W3MEHYMBOCTb. BHAbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeH4uBOCTH. [IocTpoeHre BapraliMOHHOIO psijia U BapUALMOHHOW KPUBOW.

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTonbl U3Y4YeHUS TEHETUKH YETIOBEKAa: FeHEaIOTMYECKUi, ONM3HEIOBBIN, IUTOTCHETHYSCKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «KapuoTun denoBekay», «MeTOIbl M3y4eHUS TCHETUKH YEJIOBEKA,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIHM3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CENeKIHOHHOW paboThl. PamuanuoHHBI U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumionaoB. BHyTpuBuaoBas rtuOpuauzanus. bau3kopoacTBeHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenne Oecriogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHHS CENEKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JAMKUX
poauyei s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOT000pa3us KyJbTYpHBIX pacTCHHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIBI CeleKIun»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHHne cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMALIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MUKpPOOHOJIOTUYECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAILUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTyphbl KJIETOK M TKaHEH PacCTEHUN M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYMPOBaHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [Tocrrenomuas nudposas menuuna. [1L[P-1uarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas paGora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BuTHE IBOJIOIMOHHBIX MPeICTABJIEHNH B OMOJIOTHH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKu3Hb
Y Hay4Has JaesrenbHocTsh Y. JlapuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pa3MHOXKEHUS OPraHU3MOB, HAcJEJACTBEHHas H3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexanusMm (opMuUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®PopMmbl 060pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KyJIbTYpHBIX (hopM KamycTh», «I[1opoabl TOMaNTHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH reHermueckoro paBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpolecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuueckozo paznoobpasus. npudunsl u credocmeus. Ilposaenenue s¢ghgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaromuil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. Apomopdo3ssl U uanoagantanuu. [Ipumeps! npucnocodieHui
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
M3onmsauust — ximroueBoil (akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa30BaHUS:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BOMIOIMOHHON OWONOTMM B pa3pabOTKe HAyYHBIX METO/JOB COXpaHEHHUs
O6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYHUBOCTBY, «[lomynsSIoHHas CTPYKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI JaypcKoit», «[lomyssiroHHbIE BOJTHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kussie HCKOIIaeMbIE»,
«ITokpOBHUTENBCTBEHHAs! OKpacKka XHUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHHe TpEX  BUIOB  JAHABIIICH,
«JKosornyecKkoe BUI000pa3oBaHHEe BHUAOB cuHUL, «[lomummounsl pacrenuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydela MTHUIl M 3Bepel pasHbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOP(POIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/iionusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie popMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckue metonpl u3ydeHus osBomonuu. CpaBHeHue Quopbl U  (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3eMiau. BUasl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHHS JBOJIIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoneKyIsspHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (MpaBuWjia)  3BONIOUUH. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKHH PsiT JIOIAaN», «APXEONTEPUKC, «3BEpo3yObIe
amepb», «Creronedans», «Punnodurs», «CemeHHbIe TanoOpoTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YelOBEKAa W IIUMMaH3e», «lJaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISDKM TOMOJIOTMUHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emile

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TpPEICTABICHUSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOIO
camo3apOo>KJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUECKasi HBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue monumMepoB u3 MoHOMepoB. KoamepBarnas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHus. VckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonnss Metabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronuthl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  I'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHre HBETKOBBIX PaCTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenre aMmpuOuil U penTHIINA.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHnun kimoueBoro apomopdosa. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IIEPUOAAM: apXel, MPOTEPO30H, AIC0301, ME3030H,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara W TeoJIoTMYecKUx ImpoueccoB. llosBienue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN Kpu3Hc, ero ocodeHHoctu. [Tpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpersr: ®@. Pean, JI. Cnanmnanuanu, JI. [lactep, . . Meunnkos, A. . Omapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBosroLIMNY, «['eoxpoHosoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYeCcKOW SBOIOLUI,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BoZOpoCIN», «MHOrOKJIETOUHbIE BoJopocian», «Mxm», «llanmopoTHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «Kumeunononoctusie», «llmockue dvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuratomuey, «Pa3BuTue KuU3HU B apxeWcKod apey», «Pa3BuTMe KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN PA3JIMYHBIX OTAEIOB, KOJUJIEKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnass gaboparopHas padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IpakTnyeckas padora «M3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIJIEHHE MPEJCTABICHUNA O IMPOUCXOXKIECHUU YeIOoBeKa. Pelnruo3Hbie BO33pEHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3N0IOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTauYus YenoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKH JIroAch. YenoBek yMenblid, NEpBbIE M3TOTOBIEHUS Opyaul Tpynaa. Yemosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMMSALUSAX YEIOBEKa.
Myranuonssiit porecc U noaumMopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacekl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOWHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciuIinHapaple MeToabl B (u3uMyecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeTOIbI  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensliiy, «HenoBek nNpaMoxXondmui», «/[eHncoBCKUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYESCKUMH W OUOIeHCKUMH
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMIIaH3€, MOJIEIHN TOPCA IIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne OCOOEHHOCTEH CTPOCHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apokaeHue W pas3BUTHE 3Kojoruu B Tpyaax A. I'ymOonbara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLeH CpeJibl: JIOKaIbHBIN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOI rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakToppl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. IBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

BnaxxxnocTts kak skosorudeckuii ¢akrop. IIpucrnocobneHusi pacTeHuid K MOIIEPIKaHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOUIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJTNOYBCHHAs!, BHYTPHOPraHU3MeHHas. DHU3UKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHou (opme. KuzHeHHBIE (OPMBI
pacTeHUl: NepeBbsi, KYCTApHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPaBBl, OJHOJICTHHUE TPABBI
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyiecOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKHX B3aMMOJACUCTBUN ISl CYIECTBOBAHHS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOYCHHS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T erIOKpOBHBIC )KUBOTHBIEY, «XOJIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalli >KHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE M TEHEBBLIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJUIEKIHUU TEeIUIONIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
kcepouram, me3oduTaM, KOMHATHBIC PACTCHHS JaHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHUH W JKUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIONIMX B PA3IMYHBIX OMOTUYCCKIX B3aHMMOICHCTBHSIX.

JlabopaTopnasi pa6oTta «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYpPHI Moy sanuii. OCHOBHBIEC TTOKA3aTEH MOMYJISINH:
YHCIIEHHOCTh, TUIOTHOCTh, BO3pPACTHAs M IOJOBas CTPYKTypa, POXKIAEMOCThb, MPHUPOCT, TEMIT
pocTa, CMEpTHOCTb, MUTpAIHsL.

Dkojnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomymsinuu. [uHamuka
MOMYJISIUUU U €€ peryisiuusa. buoTHdeckuii MoTeHIran nomyiassuui. MoaenmpoBaHue JUHAMUKH
nomynsiud. KpuBbIe poCTa YUCICHHOCTH momyisinuu. KpuBble BbDKHBaHHS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKo Hume Buaa. Mecroobutanue. MHOroMepHas MO
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa nonyiasauun», «Bo3pacTHple nupamuabsl nonyaauuun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHbIMH OpranuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHM3MOB B JKOCUCTEME: MNPOAYLEHTbI, KOHCYMEHThI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. A6uornyeckue 610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN 3KocucTeMBl. broMacca n npoayKius. DKOJI0rH4eCKUe MUPaMUbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOIIOTEHHbIE BO3JeWcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpa3ue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buonmormueckoe W  XO3MHCTBEHHOE 3HAaYECHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, TNOMYJSALUNA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOICHHBIX BO3/ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTooIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SIKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTaHus (macTOuIHAs, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoienos3ey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCUCTEMY (Ha TMOJIe WIH B TEIUTHYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcodeHHocTH Onochepsl Kak rio0ambHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMOreoXMMHYECKHEe UKIBI (YIiiepo/ia, a3oTa). PUTMHUHOCTS sBIIeHU# B 6uocdepe.

3oHanbHOCTh Onochepsl. [TonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepojia B npupojie», «KpyroBopot kucnopoaa B npupozae», «KpyroBopoT BoAbl B IPUPOJIEN,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «llIupokomucTBennbiit secy, «Ctemb», «CaBanHa», «llycThiHDY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHe KinMara.

AHTpPONOTreHHOE BO3JEHCTBME HA PACTUTEIbHBIM M KUBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKu.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHSL.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHGDOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmunet u  cxembl: «3arpsizHeHue atMmocdepbl», «3arps3HeHue Tuapochepb»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TeppUTOPUN», «MOAEIN YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOEHUS MPOTrpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
Hanuyue momueéayuu K OOydeHUIO OWONIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMHU JIMYHOCTH, MATPUOTHU3MA U
YBa)XXCHHsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenMeTa «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCUICKOTO  OOLIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  OOYyYaloIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUHU YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHbIX 3371ay, BHIIOJTHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMU YOSXKICHUSAMHU, KYIbTYPHBIMU IIEHHOCTSIMU M COLMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATENbCKUX 3aJad, YBaXXUTEIHHOTO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPKIAHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAUI0 M MNaMSATHUKAM MPUPOJIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 HapoIa;

c¢(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAIBLHOIO0 0JIArONMOJIY M

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUUECKOMY 3JI0POBEIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHanbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKpY>Karolell cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJI MOBEJCHUs B NPHUPOJE, HANPABICHHBIX HAa COXpPAaHEHUE PABHOBECHsI B 3KOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO ITPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTH O0yyarouuxcs, GopMUpyeMoil Ipu U3yuyeHUU OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (P)aKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 TMOJIYyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME LICHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHONH KapTHUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHbIe JeicTBUS (IO3HaBaTeIbHbIE, KOMMYHUKATHUBHbIC, PETYISTHUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0y4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBbIE JAEWCTBUS B IO3HABATEIBLHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHHUBEpCajbHble Y4eOHBIC JIEHCTBHUS, PETYJIATUBHBIE YHUBEPCAJIbHbBIC
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATH CBS3H C JPYTHUMH MTOHSATHSIMH ),

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU IENSIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUIsi OObsACHEHUs (AKTOB U SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JICITyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMM Pa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIBTATOB IEISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEAaTbHOT0, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PELUICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3JINYHbIX METOJ0B IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaxOAuUTh apryMEHThl MJs JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOJIIOTMYECKUX CIIOBApsIX U CIPaBOYHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHble METOABI NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEeACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTUYeCKHe 3HAKHM M CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIGHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/UlaraeMoi 3aJa4yd, YYHUTHIBAaTb MHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH IIEPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JCHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIATh IUIAH JEHUCTBUM, pAaclpeneisiaTbh poju € YYETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBIABIECHUS NpoOJieM M HX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIIMPOKON IPYIUIIUH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOoPUIHLHOTO 00YUSHHUST 00YyJarOIIHXCS
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKXe B peaJIbHbIX KU3HEHHbIX cUTyalusx. [IpeaMeTHble pe3ysabTaThl NPeACTaBICHbI 0 To1aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe U pOJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiHu3M, TOMeocTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckre Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHtpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIETJICHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HacieAcTBeHHOW u3MeHunBoctu H. M. Basuiosa), npuHIUNBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKHUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0JeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHu3Max pacTeHUH, KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILICHUST SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpoHOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, YMOpPHOreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHUSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW U UX (QYHKIUSMU, MEXKITY OPraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
UKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOIIMKY JIJISl JOKA3aTelIbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMATUYCCKUX TPYIII;

YMEHHE peliaTh OWOJIOTUYECKUE 3a]aud, BBISBISTH MPUIMHHO-CIICIICTBEHHBIC CBSI3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMCHHE BBIIOJIHATH JTA0OPATOPHBIE W MPAKTHYECKHE PaOOTHI, COOIIOIATh NPABHIIA TPH
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MMPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MYOJUYHO IPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUNA B 00JIacTH
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMA U CO3/IaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccHoHANbHON AeITeTbHOCTH B
obnactu OMOJIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO035HCTBa, MUIIEBON
MIPOMBINIJICHHOCTH, YTIyOJsITh ITO3HABATEIBHBI WHTEPEC, HAIMPABICHHBIA HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpTraHu3aIMsaX CpeIHero MpohecCuoHaTBFHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buonorus» B 11 Knacce
JIOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMOHATIBHOTO TPHPOJIOTNIONL30BaHU, W B (OPMHPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJATAIONIMX OWOJIOTHYECKUX TEPMUHOB U TIOHATHHA (BHII,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeBepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muanmyma lO. JInbOuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTe3a «vmupa PHK» V. I'nnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUSA M OLIEHKHM AHTPOIOICHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCaMU HBOJIOLHUH, JBUXKYILIUMHU
CHJIaMH aHTPOIOr'€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHCTEM M IPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHHUs, €IMHCTBA YEJIIOBEYECKUX pac, HEOOXOAMMOCTU
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpOLlecCaMM U SABJICHHUSMH, Je€JaThb BBIBOJIBI HU
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpodecCHOHaIbHOM AeITeNbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh
MO3HABATENIbHBIN MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHHs B OPraHU3ALUAX CPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM Kosaun4vecTBo 4acoB duekTpoHHbIe (LM (POBbLIE)
IporpamMmel Bcero Kontpoasnsie IIpakrtuueckue  00pa3soBaTelbHbIE pecypchl
padoThI padoTsbI
bub6nmmoreka [IOK
1 b 1
MOTIOTIDL Keak Hayxa https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBBIe CHCTEMBI M HIX H3y4CHHUE 2 https://m.edso00.ru/7f41c292
bubnuoreka [{OK
3 bronorus k1eTku 2 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 XuMuyeckasi OpraHu3aIusi KIeTKH 10 1 1 https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
5 Crpoenue 1 QYHKIMN KICTKH 8 1 2 https://m.edsoo.ru/7f41c292
6 OOGMeH BEIIECTB M IPEBPAIEHUE DHEPTHH B 9 1 1 brbmorexa LIOK
TeTKE https://m.edso00.ru/7f41c292
. Hacnenctsennas uadopmanus u 9 1 05 bubmorexa LIOK
pearH3anys eé B KIeTke . https://m.eds00.ru/7f41c292
bubnunorexa LIOK
8 JKM3HEHHBIH UK KIETKH 6 1 1 https://m.eds00.ru/7f41¢292
bubnunotexa LIOK
9 Crpoenue U pyHKIIUN OpraHU3MOB 17 1 1.5

https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bubnunorexa LIOK

10 Pa3MHokeHHE 1 pa3BUTHE OPTraHU3MOB 8 1 15 https://m.eds00.ru/7f41c292
1 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 05 Bubmorexa HOK
H3MCHUMBOCTH OPIaHH3MOB . https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1 https://m.eds00.ru/7f41c292
bubnuoreka [{OK
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1 https://m.eds00.ru/7f41c292
bubnuoreka [{OK
14 ['eHeTHKA YeTOBEKA 3 1 0.5 https://m.edso0.ru/7f41c292
bubnunoreka LIOK
15 Cenexuust OpraHu3MoB 4 1 https://m.edso00.ru/7f41c292
BHOTEeXHOJIOTHS U CHHTETHYECKAs Bubmaorexa IIOK
16 N 4 1 https://m.eds00.ru/7f41c292
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 10 13

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 1 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
MuxposBomronus 1 e€ pe3ynbTaTsl 14 1 2 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
MaxpoosBosmronus 1 e€ pe3ynbTarsl 6 1 https://m.edsoo.ru/7f41c292
[TpoKCX0KIECHUE U Pa3BUTHE KU3HU HA 15 L 15 bubmmorexa [IOK
Zemite - https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
IIpoucxoxneHne yenoBeKa — aHTPOIOTEHES 10 1 1 https://m.edso00.ru/7f41c292
DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHUSIX bubnmnoreka [JOK
OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41c292
C OKpY2Karolleu cpeaou
bu6mmorexa [IOK
OpraHusmsl 1 cpesia 0OUTaHHs 9 1 15 https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
OKoJI0rus BUJIOB ¥ IIONYJIALMNI 9 1 0.5 https://m.eds00.ru/7f41c292
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 1 05 bu6mmorexa [IOK

CHCTEMBI
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https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
10 Buocdepa — rinobanbHast 3KocHCTEMA 6 1 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
11 YenoBek U OKpyKaromas cpeaa 6 1 https://m.eds00.ru/7f41¢292
bu6mmoreka [IOK
12 PesepBHOE Bpems 8 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 7.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorusi, 11 xmacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyomor A.M. u npyrue; mon
penakiueii [Taceunnka B.B., Akiimoneproe o6mectBo «M3natensctBo «IIpocBenieHue»

* buonorus, 10 xmacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyomor A.M. u npyrue; mon
penakuueit [Taceunuka B.B., Akimonepnoe obiectBo «M3aarenbctBo «IIpocBemienuey

METOAUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA

1.ITaceunux B.B. Mertonnueckoe nocobue.buonorus.bakrepuu,rpudb1,pacTeHUs. S
kiacce.M.:[Ipoda,2015 ¢

2 Axymikuna E.A.Ilonoa T.I'.,Tpaxuna E.B.buonorus.lIpoekTHas 1esTeNbHOCTh yJallluXcsl
5-9 xnacc.Bonrorpan,uzn-so "Yuurens"

3.Nmxkuna U.®.buonorus.lloypounsie mnansi(4acts 1-2)Bonrorpan,uzn-so "Yuurenp-ACT"
4.Ilenensesa 0O.A.,CyHnuosa N.B.IToypouHnsie pa3paboTku 1o
ouonorun.Yenosex.M.:"Bako",2005r

5.I0enenseBa O.A.Cynnoa UW.B.Iloypounsie pa3zpaboTku 1o oOmeir Ouonorun.9
kaacc.M.:"Bako",2009 r

6.llemukoBa E.}O. Iloypounsie muianbl.BBeneHue B 0O0mIyr0 OHONOTHIO U HKOJOTHIO.9
kiacc.Bonrorpan,uza-go "Yuurens",2010 ©

7.JIbICEHKO .B. [Toypounsie mitagbel. buonorus. 10 knacc.Bonrorpan,uzi-so
"Vuurens",2009 r

8.Uepeanukona I'.B.Iloypounsie mwianbl. buosorus. 11 knacc.Bonrorpan,uzi-so
"Vuurens",2009 r

9.MyxamemkaHoB N.P.Tectb1,3a4€ThI,0MHIIONPOCHI o ouonorum.10-11
knaccel.M.:"Bako",2011 r

10.Anmudepon A.B.KomHaTHbIE pacTeHus B HIKOJIe: HAOI0 IeHUST u

skcriepuMeHnThl.M.: [Ipoda,2010 r

11.MonneBa A.}O.,TopramoB A.B.buonoruss B cxemax u Tabiauuax.DddexTuBHas
noaroroska k EI'D.Mocksa,2016

12.Kupunenko A.A.buonorus.COOpHUK 3aiady 1O TEeHETHKEe JUii TOJATOTOBKH K
EI'D..JIETUOH,2014 r

13.Kupunenko A.A.MonekynspHas Ouonorus.COOpHUK pa3HOYPOBHEBBIX 3aJaHUN JUIs
noarorosku k EI'3.JIETMOH,2014 r

14 Konecuukop C.HU.buonorus. Oxonorus.llonroroska k EI'D.JIETMMOH,2014
15.11p16acoBa B.1. buonorus.5 knacc.Onumnuansl. Bonrorpan,2010 r

16.Boponuna I'.A.,isanoBa T.B.buonorus.Ilnanupyemsie pesynpratsel.CucreMa 3agaHuil S-
9 knaccel.M.:IIpocBemienne,2015 r

17.I'anymkosa H.M.buonorus.JKusotssie.Iloypounsie nnansl.7 kinacc.Bosrorpan,2008 r
18.3axapoBa  H.}O.KonTposnbHble ©  mpoBepouyHble  paboThl 1Mo  Ouonoruu.”/
knacc.M:Oxk3amen,2008r

19.Konsiosa H.A. Xumus u Ouosorus B Tabnuuax u cxemax.Pocros-na-/lony,2011 r

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
o www.informika.ru - snexkrponnsiii yaeouuk "buomorus” (sep. 2.0 - 2000) u3 nukia
"O6yuaroue sHuMKIonenuu". - VY4ueOHBIM Kypc, KOHTpoibHble Bompochl. (Kak
nojs30BatThes - M. "[lomorp".)

. www.college.ru - pasmen "OTkpsiToro kosemka" mo buonorun. Y4ueOHUK, MOIEIH,
On-line TecThI, yuuTento.

o www.skeletos.zharko.ru - "OmnopHo-aBurarenpHas ~ cucTeMa  4eyoBeka'.



OOpazoBatenbHBI caiT 1Mo mpenmery buonorus, kypc YemoBek. CrpoeHHE CKelneTa.
Mpimeunast cucrema. Kak 3to pabortaer. [IpuinoxkeHus: 2 CKENETHBIX SHIMKIIOTCIUH;, IS
YUUTEINS - YPOKH, JaOOpaTopHbIe, 6 TECTOB C OTBETAMHU.

o www.biodan.narod.ru - "buo/lau" - Buomorus ot Jlamsl. HoBoctn u 0030psI 11O
Oouosioruu, skosoruu. [Ipodnembr U Teopun. EcTh Temartnyeckue BBIYCKH, (OTOTANCPEH,
Oouorpaduu BeIMKHX YYECHBIX, CIICICIIOBAPS.

o www.bio.1september.ru - mis yuurteneit " umy Ha ypok buonoruu". Crateu 1o:
Botanuke, 30omorun, bruomgorun - Yenosek, O01el OMOIOrny, DKOIOTHH.
o www.bio.1september.ru - razera "buosorus" (MeXIy BBIXOIOM OYEPEIHOrO HOMEpPA

ra3eTbl M MOSIBJICHUEM IIOJIHOTEKCTOBOM BEPCHMH HOMEpa Ha CaWTe YCTAHOBJICH TOJIOBOMU
HWHTEpBa)

o www.kozlenkoa.narod.ru - 3tor caiit Kosnenko A.I'. - mpemomaBarens u Juis
nperojiaBaTeyiei, Uis TeX, KTO YYHTCS CaM M YYUT JAPYTrUX; OYHO M JTUCTAHIMOHHO,
OMOJIOTHH, XUMHH, IPYTUM IPEAMETaM - C IIOMOIIbI0 KOMITbIOTepa U IHTepHET.

o www.nsu.ru  buosorus B Bompocax M OTBETaxX - Y4YCHbIE HOBOCHOHMPCKOIO
AxasieMropojika 0TBe4aroT Ha BOIPOCHI CTAPIICKIACCHUKOB.
o www.websib.ru - pasmen "buosorus" HoBocuOupckoii 00pa30BaTebHOW CETH.

[lonbopka MarepuaqoB M CCbUIOK (IIPOrpaMMbl, IPOEKTHI, MaTepuanbl y YpPOKY,
abUTypUECHTY).

o www.nrc.edu.ru - "bruonornyeckast kKaptuHa MUpa'" - pa3zei IEKTPOHHOrO yueOHHKa
"Konneniuu coBpeMeHHOTo ecTecTBO3HaHMs". KOHIENUUU TPOUCXOXKICHUS KUZHH U
teopuu »Bomonuu. (Ilepexox mo cevuike BHU3Y "Jlanee...".)

J www.floranimal.ru - "FLORANIMAL - pacrenus u xuBoTHbIe" Kak sHIMKIIONEANS.
(O6bem wuHpOpManuu Brevarisier.) BrpiOparb OyKkBY, OTKpOETCS CTpaHMIA C JABYMS
OONBIIMMM KOJIOHKaMH Ha3BaHMi: Pacrenuss m JKuBoTHble. BpiOupaem o Ha3BaHUIO -
OTKPBIBAETCS ONUcaHue u (oTo.

° www.filin.vn.ua - "®wiuH" - WOIFOCTPUPOBAHHAS SHIMKIONEANS JKUBOTHBIX. K
COXaJICHHUIO HE BCe pa3ziesibl TOTOBbl. Onucanus u GoTtorpadpum.

J www.nasekomie.h10.ru "Hacexombie" O HaceKOMbIX AJisl IIKOJIBHUKOB - ONUCAHHE
OCHOBHBIX BUJIOB, PUCYHKH.

J www.invertebrates.geoman.ru Hacexkomsle. [lonmynspaas kaura Axkumymkuna N.1. ¢
MHOECTBOM I[BETHBIX PUCYHKOB U (hoTorpaduii. -

J www.bird.geoman.ru [Itunel. [Honynspuas kaura Akumymkusa M.M. ¢ MHOXXeCcTBOM
LIBETHBIX PUCYHKOB U (poTorpaduit

. www.animal.geoman.ru Mup xuBotHbIX. [lonynspHas kaura Axumymkusa U.H. ¢
MHO>KECTBOM ILIBETHBIX PUCYHKOB U (oTOrpaduil.

. fish.geoman.ru PeiOb1. MiimrocTpupoBaHHast SHIUKIIONEANS PHIO.

o www.plant.geoman.ru - JKusup pacrenuii. 3aHuMaTenbHO o OoTaHuke. bakrepuu.
JlekapCTBEHHBIE PACTEHHSL.

. wWww.livt.net - snekTpoHHas WILTIOCTPUPOBaHHas YHIUKIoNe s "YKuBbie cymiecTna'.
Knaccudukanms u pororpadum 6e3 Texcra.

o www.nature.ok.ru - Penkue u ncuesarommue xuBoTHbie Poccuu. Onmcanus U rojoca
PENKHUX )KUBOTHBIX.

o www.bril2002.narod.ru - buosoruss ans mkoidbHUKOB. Kpatkas wuHDOpM. 1O
paznenam: O6mas Ouonorus, boranuka, 3oomorus, Yenosex.

. www.festival.1september.ru - ®ecruBanp nemaroruueckux uaei "OTKPBITHI ypok"
2006 - 2007. Paznen "[IpenonaBanue 6uonorun" - 86 cratei.

. www.charles-darwin.narod.ru - Hapsas3 JlapBun: 6rorpadust 1 KHUTH



IMPUJIOKEHHUE 1. KanennapHo-TeMaTH4ECKOE IUIAHUPOBAHUE.
MNPUJIOKEHME 2. KoHTpOJIBbHO-0IIEHOYHBIE CPEICTBRA.



