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MNOACHUTEJIBHAS 3AIINCKA

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 001acTi «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OI'OC COO mnpodwibHbIe y4eOHBIC NpPEIMEThI, H3y4aeMbie Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnany 00y4eHus Ha YpOBHE CPETHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM,
CpeOHMM OOIIMM, CpelHUM NPOPECCHOHATBHBIM U BBICHINM O0pa3zoBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajlad, CBA3aHHBIX ¢ MpodopueHTtanueit
0o0y4aromuxcsi ¥ CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOH 00JacTH HAay4YHOTO 3HAHMS,
CBSI3aHHOTO C OWOJIOTHEH, MEOWIIMHON, 3KOJOTHEH, ICUXOJOTHUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHue O LIETU U 3aadax
u3ydeHus yaeOHoro npeamera «buonorusy Ha yriry0aEHHOM ypOBHE, ONpeeNsieT 00sS3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJEpKAHUE, €ro CTPYKTypHpPOBaHME IO pas3jieiaM U Temawm,
pacnpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oydwarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH IMPUHITUTI
IPEEMCTBEHHOCTH C H3yYe€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMs,
Onmaromaps 4yeMy [pOCMaTpHBAaeTCS  HAIMPAaBICHHOCTh Ha  MOCIEAYIOIlee  pPa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYyXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXHOCTU YydeOHOro mpenMera «buonorus» B peamuzaluu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM oO0yueHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
JESATENIbHOCTH OOYYalolMXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHUe U yriyOlieHne 3HaHuM
00ydJarommxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJICKYISIPHOM W KJIETOYHOM OHOJIOTHH,
AMOPHONIOTHN U OWOJIOTHMM Pa3BUTHsL, F€HETUKHU, CEIEKIMHU, OMOTEXHOJIOIHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
MOATOTOBKY OOYYAIOIMUXCS K TMOCIEAYIONIEMY IOJTYyYEeHHUI0 OMOJIOTMYECKOro oOpa3oBaHHS B
By3aX U OpraHU3allUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTaBIISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYyYEHHBIX MPU H3YYCHHH OOYYaIOUTIMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JONOJHHUTEIbHO BKJIIOUYEHBI OHOJIOTHYECKHE CBEICHUS
NPUKJIAJHOTO W TOUCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIIONB30BaTh KaK OPUEHTHUPHI IS
nmocJIeyroniero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TIOTYYCHHBIMU 00YUaIONIUMUCS TIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpauu 1 MaTeMaTHKH.



CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHHIo Ouosoruu. COriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOrHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJICKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoJIOTHH, aKTYyaJU3UpPYIOTCS 3HAHUS OO0YyYalomuxcs MO OOTaHUKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI HKOJIOTUU U
ydeHue o onocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O0ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMIIOB U IPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJOTMH, NPUKIIAJHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BuTHS W MOLAep)KaHUS WHTEpeca 0O0YJaromuxcs K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUYECKOI0 MaTepuasia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTUHM TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHsS TOW WM MHOU
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypoOBHE — OBJa/ICHUE
00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I MPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMsL.

JlocTikeHue nenu u3ydeHus: yyeOHoro mnpenmera «buonorus» Ha yriyOa€éHHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMUMUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMAX, IMIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX W NpaBMIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONMIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOTHH,

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOM  TPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTHM); METOAAMU  CaMOCTOSTENILHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TIOIb30BATHCS OMOIOIMYECKON TepMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COILMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YeJIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBUS
CBOCH JCATENHPHOCTH 110 OTHOIIEHHWIO K OKpPYXKAaIomed MPUPOIHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIONATH MeEpBI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOTO U



TEXHOTCHHOI'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mIpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJI0JIOTHEN OMOJIOrMYecKOro HCCIeOBaHUs, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HWCCIEAOBAHHUM, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEGHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpOBAHME SKOJIOTMYECKOH, TI€HETHYECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHre 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOINOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJIC, OXPaHbl BHUJIOB, HSKOCHUCTEM, Omochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mep
npoQUIaKTUKK  3a0o0JieBaHUM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAHBIX CUTYAIUSAX MPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHONW  TPACKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEICTICHUIO, B COOTBETCTBUU C HMHIUBHIYaIbHBIMH HHTEpECaMH U MOTPEOHOCTIMU
peruoHa.

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

OT10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKAaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHET0 MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM NpPU OOy4eHHH OMOJIOTUM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBEICHUE J1a0OpaTOPHBIX U MpakTHueckux pador. Takke ywacTue oOydaromuxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIEKCHas: Hayka. Kparkas uctopust pa3BUTUs OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMHU NpoOseMbl. DyHIaMEHTAIbHbIE, NPUKIAIHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3anHBIE ¢ OuWonorueil. 3HaueHHWEe OWOJIOTMM B  IPAKTUYECKON
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. WU. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. U. Basuwios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKHUMOCTh,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

VpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIM,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye KUBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIXx cucteM. Mertoapl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONM M HE3aBHCHUMOM
nepemeHHoi. IlmanmpoBanne skcnepumenrta. [loctaHoBka u mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXEHUSI PEe3yJbTaTOB AKCIEPUMEHTA.
[ToHsiTHE CTATUCTUUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKU >KU3HW», «bBHOJIOrMYEecCKHe CUCTEMBI,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOHU MPUPOIB», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHS] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1abopaTopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku

Knetka — cTpykTypHO-(QyHKIIMOHAIbHAS €IWHULA XUBOTO. VICTOpUS OTKPBITHS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.



MeToapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodopes3, METOJ MEUYCHbIX AaTroMoB, AupdepeHunanbHOE EHTpU(YTUpOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (UKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaLuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIpPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Ouonoruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPOdJIEMEHThI. Boja u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KJIETKH, TEIJIOPETYJIALHUU.
MuHepanbpHble BEILECTBA KJIETKH, UX OMosoruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Mousiekyinbl. IlepBuunas crpykrypa Oelnika, MenTHIHAS
CBsI3b. BTopmuHas, TpeTW4Has, 4eTBEepTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, Iucaxapuibl, OJIMrocaxapuibl M mHojucaxapuabl. OOmui
IUIaH CTPOEHUS U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoaoB. buonornueckue ¢yHKuuu
YTJIEBOJOB.

Jlunuasl.  I'mapoduneHO-rHapOodoOHBIE  cBoiicTBa.  Knaccudukaunms — aummaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHOBbIX KuCIOT. HykineoTumasl.
[Tpunuun xommuieMentapHocTt. IlpaBmio Yapradda. Crpykrypa JJHK — nBoitHas crupais.
Mecronaxoxaenue u 6uonorndyeckue pynkunu JJHK. Bunst PHK. @ynkuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBleHHbIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /[pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouoisiorus: OMOXUMHUYECKHE U OMO(pU3MYECKHUE HCCIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoOMoIieKyl. Mooenuposanue cmpykmypol u QyHKyui
Ouomonexyn u ux komniexkcos. Komnvromepnwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpaL UK

[Hoptpertsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ®©. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanyeckas TabiuIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OenKOBOW MOJEKYIb», «CTpoeHHE MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIOTE», «CTpoeHre MoeKyiabl ATD.

Ob6opynoBanue: XMMHUYECKas Mocya 1 000pyIoBaHHE.

JladopaTopnasi padora «OOHapykeHHE 0CJTKOB C MTOMOIIbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnasi pa6ora «/ccnenoBaHne HyKJIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.



Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHdeckas W mpokapuoruyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KieTouHnas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepoTpoHOI U aBTOTPOGHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIEHO3aX.

Crpoenrie 1 (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa Iula3MaTHueckoil MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: MaccuBHbBIN (muddysusa, oOnerduéHHas nudQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. PaGota
HATPHUIl-KaJIMeBOro Hacoca. DHAOIMMUTO3: MUHOIUTO3, (parounTo3. Dk3ounTo3. Kierounas crenka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH pacTEHUM, TPUOOB.

Huronmna3zma. Llutozoms. Lutockener. [IBmwkenue mutorwiazmbl. OpraHoujbl KIETKH.
OpHoMeMOpaHHbIE OpraHOUIbI KJIETKH: sHAoIazmaTruueckas cetb (JI1C), anmapar ['onbmxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 OIIIC. Cunres
pactBopuMbIx  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
SHJOIIa3MaTHUecKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmku. Moougurayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KiIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIacTUibl. [lpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHApUH u macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIUX
pacTeHuM.

HememOpannble opranouab! kietkn CTpoeHre M (yHKIHUU HeMEMOPaHHBIX OpraHOMI0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
Muxkpotpybouku. Knerounsiii 1meHtp. CTpoeHMe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpoTpy6ouku nutorasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmukpompyboukamu. Momopmwie 6enxu.

SAnpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOECHHE U (DYHKIUH.
SAnepHslil 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNokKEeHHE XPOMOCOM B MHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. benrku XpoMmMaThuHa — TUCTOHBL. J{uHamuxa s0epHou
06on0uKkU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHUTENbHAs  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KJIETKN», «CTpOEHNE PACTUTENBHON KIETKN», «CTpOEHHEe MUTOXOHIpUN», «SAnpo», «CtpoeHne
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepUaIbHBIX KJIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK Pa3THYHBIX OPTAHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlaGoparopHas padora «l/ccienoBanue Iaa3Molin3a M ACMIa3MOJIU3a B PACTUTEIbHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB M NPeBpallieHHe JHEPTUH B KJIeTKe



AcCUMMIIAIMS ¥ JUCCUMWISALUS — B CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIECTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YuyacTue KUCIOpoAa B OOMEHHBIX  IpolEeccax.
Ounepreruyeckoe oOecrnieueHne kieTku: mpespamenne AT® B oOMeHHBIX THpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklHil KIeTOYHOro meradonuszma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.  benku-akTUBAaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHI OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHUHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIHPYIOIIHE
OakTepuu, xene300akTepuu, cepoOaKTepuu, BOJOPOIHBIE OaKkTepun. 3HAUEHUE XEMOCHHTE3a.

AnaspoOHbIe opraHu3Mbl. Bunel Opoxenus. [IpoaykTel OpOXeHHS W MX HCHOJIb30BAHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 2HEpreTudeckoro obOMmeHa. I[loAroTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIETNIEHUE TIIFOKO3bI.

buonornuyeckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUNA B Ipoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomounnoi ATD-
cunmasel. llpenMyiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOT0 OOMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuupbl m cxemel: «PoToCHHTE3», «IDHEpreTHyeckuii odmen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYJOBaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTHUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCchaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOIIECCOB OPOKECHUSI U JIBIXAHUSI.

Tema 7. HacieacTrBenHass HHpOPMALMA M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuutesa. [IpHHIMI KOMIJIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peammsamnus HaciencTBeHHOW wWHQoOpManuu. [eHeTHueckuii Ko, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. Koguposanue aMmuHokucior. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoMa y IpoKapuoT U
9yKapuoT. Perymsiius akTMBHOCTH TE€HOB y MpokapuoT. ['mmote3za omepona (. XKaxoo, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y asykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI JKU3HU U OOJMraTtHbie napa3uthl. CTpOeHHE MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKusneuwwiti yuxn JHK-cooepocawyux



supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0osneBaHusi uenoBeKka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus 6onvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobvl docmasKu 1ekapcms.

JdemoHcTpauMu

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

Tabmumpl w  cxembl: «buocuHTes Oenkay, «l'eHeTHYecKUi Koa», «Bupycsm,
«baxrepuodaru.

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaromux B uHTephase. [loaroToBka KiIeTku K AeneHuto. [IpecuHTeTHYSCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEPUOIbI
UHTEpQa3bL.

Marpuunbii  cunre3 JHK — pemmkanus. Ilpunnuner  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBIN  CHHTE3, AaHTUIAPAICIBHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel U Teromepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XpoMocomsl. [1010BbIE XPOMOCOMBI.

Jenenue kietku — muto3. CTaguu MHUTO3a U IMPOUCXOJSALIME B HUX Ipolecchl. Tumbl
muto3a. Kapnokunes n nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perynsuus MuroTnueckoro uukia kietkd. [lporpammupyemas kietouHas rubenp —
arornTos.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemok. «L{ugpposas knemrkay — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «Muto3», «CTpOo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpernaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeIlKa Jyka (Ha
TOTOBBIX MHUKPOTIpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OAHOKJIETOUYHBIE,  KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAESITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUYHBIE BOJIOPOCIH, IPYTHe NPOTUCTH. KojloHuanpHbIe
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTOKJIETOYHOTO OopraHu3Ma. TKaHM, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacreHuit. Tumbsl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOAsIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTpOeHHUs, (PYHKUUNH W PacmOiIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUANIbHas,
COCIMHUTEINIbHASA, MbIleuHas, HepBHasA. OCOOCHHOCTH CTpPOCHUs, (PYHKIHUHA M PaACTIOTIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.



Opranel. BereraTuBHble ¥ T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4YesioBeKa. DyHKIIMK OpraHoB U CUCTEM OPraHOB.

Omopa Tenma opranusmoB. Kapkac pacrenuit. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblli 1 BHyTpeHHUH ckeneT. CTpOoeHNe U TUIIBI COCAUHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. JI[BHXKEHME OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHMIHOE,
JKIYTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUH: TPONHU3MbI M HACTHH.
JIBM>KeHNEe MHOTOKJIETOYHBIX KMBOTHBIX U Y€JIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHue BOAbI, YITIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [luTaHue >KMBOTHBIX. BHYTpPHUIIONOCTHOE M BHYTPHUKIIETOYHOE IHILEBAPCHHUE.
ITnTanue NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4enoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. J[pixanue xuBoTHBIX. [uddys3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixaHue. JlpIxaTenbHas MOBEpXHOCTh. JKabepHoe W 1€rodHoe
ApIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTeMa 4YeloBeKa. MexaHusm
BEHTWISALMM JETKUX Y NTUI] U MIIEKONUTaloMMX. Perynsuus apixanus. [IpixarenbHble 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHUBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCylIbl U KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenve y opranusMmoB. Beigenenue y pacreHuil. BbineneHue 'y KMBOTHBIX.
CokpatutenbHble Bakyonau. Opranbel BblaeneHus. @uibTpanus, cekpenuss U  oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeTeHHs. CBs3b MOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBIICIUTENBHOM CHUCTEMaMHU. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenue u pyHKIHOHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y YENIOBEKa.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIIMTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [[OKpOBBI M MX IPOU3BOHBIE. 3allUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHbII W TyMOpalbHBII HMMMYHHUTET.
Bpoxnénublii ©M  npHOOpPETEHHBIM  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHI
opranu3MoB. PoJib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUMA.

Pa3apaxkuMoCTe M perymsanuss y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POCToBbIe BeleCcTBa U HX
3HAYEHHUE.

HepBHas cucrema u pediexTopHas peryisius y >KUBOTHbIX. HepBHas cucrema u eé
OTZEINbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PEIICKCHI.

I'ymopanbHasi perymsiivst M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JeMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuupel u cxemsl: «ONHOKJIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIINY,
«bakrepun», «lIpocrelimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HAaceKOMbIX», «TkaHuM pacTeHMID,



«Kopuesbie cuctembl», «CtpoeHue ctelOms», «CTpoeHHE JIHCTOBOM ITAacTHHKNY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucrtemay,
«/IpixarenpHas cucrema», «HepBHas cucrema», «Koxka», «Mpiueunas cucremay,
«BpipenurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTpoeHue Mbllb», «MMMyHHTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IUIaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMmelkaromuxcsa», «HepBHas cuctema nrTuny», «HepBHas cucTteMa MIIEKOINUTAIOLIUX,
«Hepsnas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHbBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKHUBbBIE
9K3EMILIAPBl KOMHATHBIX pacTEeHUH, repOapuu pacTeHUN pa3HbIX OTENIOB, BIaKHbIE MTperapaTsl
JKUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHue [ JEMOHCTpAllMM [OYBEHHOTO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,
pacumierieHust KpaxMaia © O€JIKOB TMOJ JIeHCTBHEM (EepMEHTOB, O00OpyIOBaHUE LIS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

JlabopaTropnas padora «/3yueHue TKaHei >KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMBbl pa3MHOKEHUS OPraHU3MOB: Oecrofioe (BKIItoUasi BETeTaTUBHOE) U MOJI0BOE. Byl
0ecIoI0ro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALHNSA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TomoBoe paszmHoxeHue. IlomoBele KieTkM, nmiau ramersl. Meno3. Cragun Meinosa.
IToBenenune xpomocoM B Menose. Kpoccunrosep. bronornueckuii ¢MbICI MeHO3a U ITOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpen3aponpimieBoe  pasBurhe. l'ameroreHe3 'y JKMBOTHBIX. [lonoBble — Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOrUs — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasHvlx npobaem smopuonocuu. Konyenyusa mopgocenos
u mooenu mopghocenesa. Ctaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). JpobineHue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALIMS).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJIbIIIEBBIX JINCTKOB. B3anMHOE BIMSHHE 4YacTeu
pasBUBAIOIIErOCs 3apofblima (3MOpHOHANbHAsT MHAYKLMSA). 3akjiajJka IJJaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HWEPApXUYECKUX B3aWUMOJCHCTBHM TE€HOB. BiusHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue >xuBoTHBIX. llocTamOpuonanbHbl mnepuop. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Mmeramopdo3oM y O€CHO3BOHOUHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
bruonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHHUE B MPHUPOJIE.
Tunel pocta >XKMBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4esnoBeka. [leprojpl OHTOreHe3a 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u passutue pacteHui. ['amerodur m cnopodut. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmpolecce Meiosza. ['ameToreHes y pacTeHMH.
OII0q0TBOPEHNE U PA3BUTHUE PACTUTENBHBIX OpPraHU3MOB. [[BOWHOE OIJIOAOTBOPEHHUE Y
I[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBl PETYISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.



JleMoOHCTpanuu

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

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHHe», « TUIBI 6€CIIONOro pPa3MHOXKEHUS»,
«Pa3MHOXEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorenesy», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsMoe u Hempsmoe pazButHue», «Pa3BuTHE MaMCKOTO
Kyka», «Passutue capaHum», «Pa3Butue IArymku», «/IBoMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOIOJBHBIX M JABYJIOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKM3HEHHBIM LHKI MXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOMH MUKPOCKOI, MUKPOIIpENapaThl SIMIEKIETOK U CIIEpMaTO30UI0B,
Mozelb «L{uKiT pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «/3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTHyeckas padora «BrplisgBIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOUYHBIX
JKUBOTHBIX.

JladopaTopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHUSI U Pa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oredecTBeHHBIX Y4YE€HBIX B pa3BuUTUM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlIE€IbHBIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELUECCUBHBIA MPHU3HAK, T'OMO3UIOTAa,
reTepo3UroTa, 4Mcras JIMHUSA, THOpuAbl, reHoTuN, (eHoTun. OCHOBHBIE METObl T€HETHKHU:
TUOPUAOIOTHYECKHMA, TUTOTOTUIECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JleMoOHCTpaL U

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOoIbI TeHETUKHY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mepBoro nokoneHus. I[lpaBuno momuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBaHMUS.
Pacuiennenue npu3HakoB NpH HETIOJTHOM IOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HACJIEIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHNE CLETUIEHNUS MEX /1y TeHaMu. XpOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIf M reTreporaMeTHbId MOJ. ['eHeThyeckas CTPYKTypa HOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotTun kak uesnoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHOXeCTBEHHBIN aienu3M. B3aumonelcTBue HeauleabHbIX TIeHOB. KoOMIUIEMEHTapHOCTS.
Onucras. [Tomumepus.

['eHeTHueckuid KOHTPOJb pa3BUTHUS PACTEHUU, >KUBOTHBIX M YEJIOBEKAa, a TaKKe
(GU3BHONOTHYECKUX TIPOIIECCOB, TIOBEIEHHS W KOTHUTUBHBIX (yHKIuH. ['eHeTmdeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3suT» U «XO3SIMH —



MUKpoOHuOMy. ['eHeTHUecKHe acTeKThl KOHTPOJIS U U3MEHEHUSI HACTIeICTBEHHON nH(OpManuy B
MTOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaL U

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

Tabmuubl u cxemsl: «llepBbiii 1 BTOpoii 3aKoHBI Menzaens», « Tperuii 3akon Mennens»,
«Ananusupymllee ckpeuupanue», «Henonnoe nomuHnpoBanuey, «CLemIeHHOE HacleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTsrue reHoBy.

Ob6opynoBanue: MOJENIb sl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipo3zodunar.

IIpakTnyeckass padora «l3ydeHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

IIpakTuyeckas padora «V3ydeHuWe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIE TPHU3HAKH. Buiapl  M3MEHYUBOCTH:
HEHACJIEJACTBEHHAsl U HACJIEICTBEHHAS.

MonudukaronHass U3MEHUYUBOCTh. Poiib cpeapl B (hOpMHUPOBaHHH MOIU(DUKAITMOHHON
u3MeHunBoctH. Hopma peakuuu npusHaka. BapuannoHHBIH psin ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enHoTunuueckass M3MeHYMBOCTb. (CBOWCTBAa TEHOTUIIMYECKOW HM3MEHUYMBOCTH. Bunbl
TEHOTHITUYECKON H3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunatuBHass W3MEHYUBOCTh. Meiio3 U TONIOBOM MpoIlecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. Posib KOMOMHATHBHON N3MEHYMBOCTH B CO3JJaHUM T€HETUYECKOIO pa3HOOO0pasus
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTaiuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYyTalUU.
Comarnueckre W MOJOBble MyTanuu. [IpUYuHBI BO3HUKHOBEHHUS MyTaluil. MyTareHbl U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacneictBeHHoW wuzMeHunBoctu (H.M. BaBunoB). BuesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JleMoOHCTpaLun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl m3mMeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopeHue»,  «[ eHeTHYecKue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

OGopynoBaHue: XUBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHrE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMma HCCIIEIOBAHMS T'€HOMa 4YelOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHYCCKUH,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYyJIsipHO-TeHeTnueckuii. COBpEeMEHHOE OmpeesieHre
TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momombto [11[P-



aHanu3a. HacnencrBennsle 3a00seBaHus 4eI0BeKa. | eHHbIE B XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacneACTBEHHON MPEeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEJOTBPALICHUN W JICUCHHHM TEeHETUYECKHX 3a00JeBaHUN dYenoBeKa. MeAMKO-TeHETHYECKOe
KOHCYJIbTUpOBaHHE. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKAa K (PU3UUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYy)Kallled cpeasl. ['eHerndeckas NpenpacrosioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSIM.

JleMoOHCTpan U

Tabmuupl u cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a001€BaHUS YCIOBEKA.

IpakTnyeckas padora «CocTaBiCHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexnusi opranusMoB

JomecTukauust ¥ cenekuus. 3apoXkACHUE CEJIeKUMU W JoMmectukauunu. Yuyenue H. WM.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOIooOpa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mWTaMM. 3aKOH
TOMOJIOTHYECKHUX PsJIOB B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHauenue mis
CEJIEKIITIOHHOM paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. MickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJIbHBIM.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue npou3BoAUTENel 1Mo moToMcTBY. OTOOp 1O
TEHOTUITY C IIOMOILBIO OLIEHKU (PEHOTUIIa TIOTOMCTBA U OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PanuanvoHHBIN 1
XUMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MYyTaluud y KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToJoB pekoMOuHaHTHBIX JHK mns
MIOJIyYEHUSI UCXOAHOTO MaTepuaa Juis CEeIeKIUH.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rtubpunuzanus. bau3kopoicTBeHHOE
CKpelBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuausr. ['ereposuc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas rudOpuaU3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUSI CEJIEKIMH pPACTeHUH U
YKUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4EHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
ponuyel A co3qaHusl HOBBIX COPTOB U TMOPUIOB CEIBCKOXO3SIICTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbliX uoel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKICHUS U MHOT000pa3usl KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OT1nanénnas rudpuan3anus», «Mytarenes.

JlabopaTopnasi pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PacCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZI0B CEJIEKIIUU PACTCHUII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikcekypenst «OCHOBHBIE METOJIBI M JOCTUXKEHHUS CENEKIIMU PACTEHHM M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BOTeXHOJIOrUsI U CHHTeTHYeCKasi 0010 U



OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaauiuoHHas OWOTEXHOJIOTUA: XJeOoleueHue,
[IOJIyYE€HUE KHCIOMOJIOUHBIX NPOIYKTOB, BUHOAENUE. MuKpoOuoaornueckuii cuures. OObeKThI
MHUKpOOHOIOrn4eckux TexHonoruii. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUSI TEHOMOB C LIEJIBIO NTOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comaruueckass ruOpuan3anusi U coMarudeckuii smOpuoreHes. lcmonb3oBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHuIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK sEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupo8aHusi U MUKPOKIOHAIbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 M T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEPUHU. OKOJOTMYECKHE M OSTHYECKHE Npo0JIeMbl TI'e€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBIN aHaIU3, FeHOLIEHTPUUYECKUI aHAJIN3 IPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUSA
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHas Tepamnus paka. 3D-
OuouH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHOJOTH TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonauHra Ui pelieHns 3aad NepCoOHAIN3UPOBAHHON METUIIUHBI.

CoznlaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecrneueHUs: KOMOMHHPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuupr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPTaHU3MOB B NPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUSI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexXHOIOrNs — BayKHEHIIas MPOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE POU3BOJCTBO)».

11 KJIACC

Tema 1. 3apo:kaenne ¥ pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010THHI

OpomonnonHas teopust Y. Jlapuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHU3Ma. JKN3HB
U Hay4Has nestenbHocTh Y. [lapBuHa.

JBuwxkymue cunel 3Boitonuu  BugoB no Y. JlapBuHy (BBICOKas WHTEHCUBHOCTH
pPasMHOKEHHS OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun 3somonuu (CTI). HeliTpanbHast TeopHs BOIIOLUH.
CoBpemeHHas 3BONIIOIMOHHAs OHMoIorysl. 3HaU€HUE SBOJIIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHumna >KuBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPHUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.



HapBuna», «®opmbl 60pb0OBl 3a cymecTBoBanue», «llopoasl romy6eit», «MHoroobpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoabl joMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIMX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKON TEOpUU IBOITIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Momymsinust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHBbIE METOJIbI OLEHKU
TeHETUYECKOT0 pa3Hoo0pas3us v CTPYKTYpPHI MONyJsiuii. MI3mMenenne reHooH 1a MOMYIISIUN KakK
3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecust JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QAKTOphl (IBWXKYIIME CHIIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHS
YacTOT ajuleyie B momymsanusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoiceHue eenemuuecko2o pazHooopaszus. npudunel u cireocmeus. Illpossnenue 3¢pgexma
Opetiha 2eHoé 6 Oonvwux u manvlx nonyaayuax. Murpauuu. M3omduus MNOMyISUANR:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onooruyeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisitommii Gaktop 3Boiouud. POpMbI €CTECTBEHHOTO
oTOopa: IBWXKYIIMK, CTaOWIM3HPYIONIMHA, pa3phIBalOMUi (qu3pynTuBHEIi). [lonoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOIHS COLUATBHOTO MOBEACHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIIOLMU. Bo3HHMKHOBEHUE
npucnocoOIeHui y opranu3MoB. Apomopho3bl U uaroagantauuu. [lpumeps! npucrnocoOneHuit
y OpraHum3MoB: Mopdonorndeckne, QHU3NOIOTHYECKHE, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MUKPOIBOJIOLMH.
M3onsauuss — ximroueBoil ¢dakrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajuionatpudeckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionn3anus, rudpuau3anys). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanusmbl HopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMONMOHHOM OHoOjOrMM B pa3paboTKe HAayyHBIX METOJOB COXPAaHEHUS
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupe! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKkTypa Buia,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwkyliue CHIIBI  3BOJIOLHNY,
«OKosoruyecKas HM30JSLMS MOMYJSIUM ceBaHCKOM Qopenn», «l'eorpapuyeckas H30JIALUSL
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Jaypckoi», «llomynsinoHHbIe BOJIHBI YHUCICHHOCTH
XUITHUKOB H KepTB», «(CxemMa IeWCTBHS €CTECTBEHHOTo oTO0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpralbHbII MEJIAHU3M», «Kussie HCKOTIaeMBbIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromias oOKpacka >KHBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunpl-nBoitHukn», «CTpykrypa BHAa B mnpupoae», «CrocoObl
BugooOpa3oBanus», «l'eorpaduyeckoe BHmoOOpazoBaHue TPEX  BUAOB  JIAHABILEH,
«JKoyornyecKkoe BUI000pa3oBaHKE BHUAOB cHUHHUL», «[lonummounsl pacrenuit», «KamycTHo-
peneuHblii THOpUI.

O6opynoBanue: repOapu pacTeHUN, KOJJIEKLIMHM HACEKOMBIX, dydella NTHUI] U 3Bepel ¢
OpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOJIEHHM, yydyena NTHUIl ¥ 3Bepeil pasHbIX BHJOB, repdapuu
pacTeHui OJIM3KHUX BUJIOB, 00PA30BaBIINUXCS PA3TUIHBIMH CIIOCOOAMHU.

JlaGopaTopnasi paboTa «BbIsSBICHIE U3MEHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jladoparopnasi paGora «lIpucrmocobiseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
[EIeCO00PA3ZHOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.



Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoapl n3ydeHust MakposBoJronuu. IlaneonTonornyeckre METOAbI U3y4EHUS IBOJIIOLINH.
[Tepexonnbie HOpMBI U PUITIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus sBomouuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emian. BUIbl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyYEHMs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHUS SBOJIIOIMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYyISIpPHO-
TeHETUYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKHe METOJbl  HM3YYCHHsS]  HBOJIOIHUH.
I"'omonoruynsie reHsl. COBpEMEHHbIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlU1 U SBOJIIOLIMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH  (TpaBWiIa)  JBOMIONUHU. [lpunyun  cmenvl  hyHKYU.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroep, 3. I'ekkensb.

Tabmuupl u cxembl: «PUIOreHETUYECKUH PSIIL JIOMAAN», «APXEONTEPUKC», «3BEpo3yObIe
suiepel», «Cterouedans», «Punnodurer», «CeMeHHbIE MANOPOTHUKNY, «buoreorpadudeckue
30HBl 3emun», «/lpelid koHTUHEHTOB», «PemukThl», «HauanbHble cTaguu 3MOPHUOHATIBHOIO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOIMYHBIE  OpIaHbI»,
«PynumenTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YeJIOBEKAa W IIUMIaH3e», «laBHBIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPIraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJMMEHTapHbIX OpPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KU3HU HA 3emJie

HayuHble rumoTe3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealnoHM3M). ['umore3a MOCTOSIHHOTO
camo3apOo>KJIeHus KU3HU U €€ onposepxkenue onbitamu @. Penu, JI. Cnamnannanmy, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostoy. [InaneTapHas (reonoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBatHas
runore3a A. W. Omnapuna, rumore3a nepBuuHoro OynboHa JIkx. XomngeiHa, reHeruyeckas
runote3a I'. Mémepa. PuGosumsr (T. Yek) u runoreza «vmpa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ wu3ydeHus. lIckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ Meronsl. OTHocUTeNnbHass M aOCONIOTHAsE ~ T'€OXPOHOJIOTHS.
['eoxpoHoOIOrMUecKas Kaja: 30Hbl, 3pbl, IEPUOBI, JTTOXH.

HauanpHble sTanbl oprannyeckoil sBosonuu. IlosiBieHne u 3BOMIONMS MEPBBIX KIETOK.
Opomonusg MeTtabonu3Ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEeHHble MHKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(03bl pPaCTEHUH.
Beixon pactenuii Ha cymry. I[losiBneHne CHoOpoOBBIX pacTEHU W 3aBOCBAHWE HMM  CYIIH.
Cemennble pacteHus. [IponcxoxaeHne IBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Talbl 3BONIOLMU >KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0OBbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne aMpuodnii 1 penTuiui.



[TpoucxoxaeHne MICKOMHUTAIUX Hu NTUI. [lpuHnun kmrodeBoro apomopdosa. OcBoeHUe
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapakTepuCTHKa KJIMMara W reojiornyeckux mporeccoB. [losBienue u
paciBeT XapaKTEPHBIX OPTaHU3MOB. YTJIEOOpa3OBaHWE: €r0 YCJIOBHS U BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHuyeckoro mupa. [IpuHIUNBI KIacCU(pUKAUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Pemuy», «Cxema ombita JI. [Tactepa mo u3ydeHuto
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBoNIOIIMNY, «['eoxpoHonmornueckas mkanay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHHY,
«Cxema o0Opa3zoBaHus JYKapuoT MyTéM cuMOuoreHesza», «Cucrema >KUBOW MPHUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJgOpociany, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Mnekonuraromue», «PazButue KU3HM B apxeMcKou dpey», «Pa3BuTHE KU3HM B
MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TMAICO30MCKOW 3pe», «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30ickoM spe», «CoBpeMeHHas cucTema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapuu pacTeHUH pPa3ITUYHBIX OTIENOB, KOJJIEKIHWHA HACEKOMBIX,
BJIQXKHBIE TIpenaparhl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIMH HIJIOKOXHX, CKEIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Y4YEHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCIMHEHHUM B TIEPBUYHON aTMOCheEpe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAaHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnyeckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUSI PACTEHUH Ppa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEH CTPOEHHUS TO3BOHOUHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea0BeKa — aHTPONOreHe3

Pa3znensl u 3aaun aHTpONOIOrUU. MeTO bl AHTPOMOJIOTUH.

CTaHOBIICHHE TPENICTABICHUNH O TMPOUCXOXKICHUU YEJIOBEKa. Pemuruo3Hbie BO33PEHHS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBO 4enmoBeka ¢ OKMBOTHBIMH. (CHCTeMaTHUecKoe TIOJOKEHHE YeOBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (QakTophl) — aHTPOTOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJuHN aHTpoOINoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKN —



JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIFOAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuili —
o011l MpeoK HeaHIePTaIbCKOr0 YEJI0BEKa U YEJIOBEKA pa3yMHOr0. YelnoBeK HeaH1epTaabCKUi
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneoreneTika u najieoreHOMHUKa.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLHUAX 4YeJIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHOBaTENA» B MOMYISALIUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacol. [lonstue o pace. bonbiine pacel: eBpomneouaHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YelOBeKa II0 IulaHere. EnumHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOjaeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBHUSM
OKpyKaromier cpensl. Biusaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOP(HOIIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MHOMYJISLUM.
buoconumaneHple  HMCCIENOBaHWsA  NPUPOJAbI  4enoBeka.  MccimegoBaHue — KOIBOIIOLUU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOObl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKelleT MIMMIaH3e», «PyIauMeHTbl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OJBOJIOLIUMOHHOE [JPEBO YEJIOBEKa,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heangepranbups», «KpoManboHub», «I[Ipeaku uenoBeka», «ITalbl SBOJIIOLMHM YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPeMETOB MaTePHAIbHON KYJIbTYpbl MPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHMSI YesloBeKa, poTorpaduu HaxXoJI0K UCKOMAeMbIX OCTATKOB YeJIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITAH3€, MOJIETIN TOPCA IPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0cOOEHHOCTEH CTpPOEHMs CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTaluil 4eJOBEKay.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pa3BuTHe HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skosnoruu. CBsi3b
HKOJIOTUH C APYTHUMH HayKaMH.

Mertonsl skonorun. [ToneBblie HaOMIOACHNUS. DKCIEPUMEHTHI B DKOJIOTUU: TMPHUPOIHBIE U
naboparopHble. MogenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DSKOJOTMYECKUX 3HAHWM I YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBA CBfA3€H 4YeIOBeUeCcTBA C NpUPONoH. DOPMUPOBAHUE HKOJOTMUYECKOW KYJIBTYpPHl H
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymGombar, K. @. Pynse, H. A. CeBepuios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoJaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUINY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckue (akTopel M 3aKOHOMEPHOCTM ux JeHctBus. Kiaccupukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojorudeckuit gaxrtop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBL.
[ToMKuIOTEpMHBIE H TOMOHOTEPMHBIE OPTAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oamanca. Kiaccudukaums pacteHuid mo orHouieHuro K Boge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, NOYBEHHAas, IIyOMHHAas
MOJMIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B pa3HBIX Cpellax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHH: NEpeBbs, KYCTapHUKH, KyCTapHMYKH, MHOIOJETHHE TpaBbl, OJHOJCTHHUE TPaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTPOEHUs U 00pa3a KU3HU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIHUS,
XHUIHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyaJln3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallK >KUBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «Ku3zneHHsle GOpMbI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jieca», «IDKOCHUCTeMa XBOWHOro jecay», «llemn nutanus»,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncaauzmy».

OGopynoBanue: repbapuu pacTeHUM W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIWSHHUIO
pPa3IMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHbBIE
pacTteHus, repOapuul M KOJUIEKLIIMM TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uyuyeia NTUL U 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JAaHHBIX TPYMN, KOJUIEKUUH HKUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM JKU3HH, Tepbapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPBI».

JlaGopaTtopnas padora «AHAaTOMHYECKHME OCOOCHHOCTH PACTEHUH U3 pasHBIX MECT
oOUTaHUY.



Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHe XapaKTepUCTUKK nomynsuuu. [lomynsanus kak Ouosoruyeckasl CUCTeMa.
Ponp HeomHOpOHOCTH Ccpenbl, (GU3NYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTMM BHUIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI MOoMysauuidi. OCHOBHbIE MTOKA3aTeNN MOMYJISIINN:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M I0JIOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHka YMCISHHOCTH mnomyisiuu. [uHamuka
NONYJISIUUU U €€ perysanusa. buortnueckuil moTeHuMan nonyasiuud. MonenupoBaHue JUHaAMUKU
nonyisiuuu. Kpusble pocta uyucieHHoctu nonyisiuud. Kpusbsie BbDKuBaHus. Perynsuus
YHUCIIEHHOCTH TMOIMYJSALMNA: POJb (PAaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckoi Humie Buga. MecrooOutanue. MHoromepHas MoOJEb
skosiornyeckord HumM JIx.M. Xatuuncona. Pasmepsl skosnornueckoit Humu. [loreHmansHaas u
peann30BaHHas HUILIU.

Bun kak cucrema momymsiuid. Apeaybl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buonornueckue WHBA3UHU
Yy>KE€POJIHbIX BUJIOB.

JleMoOHCTpaL U

[Toptper: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYECKUAE XapaKTEPUCTUKU MONYISun», «IIpocTpancTBeHHas
CTPYKTypa nonyisauuu», «Bo3pacTHble mnupamuipsl nomyisiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM pPa3Iu4YHbIMH OpraHuzMamu», «Mojens skojornueckord wumm Jx. U.
XaT4MHCOHAY.

OO6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH pacTeHUN K PacCETECHUIOY.

Tema 9. Jkos10rus cood1ecTB. IKOJOrH4YeCKUe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHH3MaMH B
OuorLeHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpTraHW3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue 010K dKocucTeM. [T0UBBI U HITBI B 9KOCHUCTEMAX.
KpyroBopoT BeniecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKue MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — CyKIlecCHuU. [lepBUYHbIE W BTOPHUYHBIC CYKIIECCHH U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIEeCTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIE 2KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKOCUCEeMbl MOpeu U OKeaHos.
OKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  IKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AQHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAaMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunanTponu3anus ropojackod ¢QayHsl. buomornueckoe #  XO34HWCTBEHHOE 3HAUYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Poabv kackaonozo s¢ghghexkma u 6ud08-30upuxamopos (Kiouesvix 6udos) 6
@yHrkyuonuposanuu  dxocucmem. llepeHOC HHEPrUM W  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, TNOMYJSALUKA M DOKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX Y AHTPONOTE€HHBIX BO3ACHCTBUI.



Mexanuzmol  6030eiicmeusi  3aepA3HeHUll  pA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM VPOBHAX, OCHOBbL IKON0SUHUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JxocucteMa XBOHHOro jueca», «OyHKIHMOHAIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mnwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoJIOrHyecKas MUupaMuaa 4ucen», « IKoJIorndeckas nupamuia OnomMaccs», «IKOJIOrHuecKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccranoBienue
Jeca Iociie mnoxapa», «9KocucTeMa o3epay», «ArpoueHos», «KpyroBopor BeleCTB M MOTOK
SHEPTUu B arporieno3e», «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJUICKIMM HACEKOMBIX, dydeja INTHUI U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

Jladoparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKeKkypeust «IKCKypcHsl B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeruianerapHas o0ojgo4Yka 3eMid, TAe CYHIECTBYET WMJIHM CYIIECTBOBAJa
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . Bepnanackoro o
6uocpepe. Obmactu 6uochepsl u €€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHUs Onocdepbl. OcobeHHOCTH OMochepbl Kak r1ooaabHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHYU, TPOIIMYECKHUE JIECA,
BBICOKOTOphsi. KiMmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbii  jec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbiHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuul paCTEHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KpPU3UCHI W WX TpUYHHBL Bo3geiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne noussl. OXpaHa NOYBEHHBIX PECYPCOB. MI3MeHeHHe Kinmara.

AHTpOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENBbHBIA M JKMBOTHBIM wmup. OxpaHa
PACTUTENBHOIO U KUBOTHOrO Mupa. OCHOBHBIC NPUHLUIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300J0TUYECKUE
HapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParroHanbHOe
MPUPOJIOTIONB30BAaHME M COXpaHEHHE OHMOJOrHYecKkoro pasHooOpasus 3emiu. OOmume



3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHBIE MOCIIEACTBUS.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbuIUmayuy IKocucmem u cnoco6o6 6opvobl ¢ GLUONOBPEIHCOCHUAMI.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JleMoOHCTpan U

Tabmuuplr u  cxembl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TEpPUTOPUN», «Moienn yrpaBiIsieMOro MUpPay.

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

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS OOyYaroIIMMUCS
pOTpPaMM CPEIHEro 00IIeTo 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS IPOrpaMMbl 110 OMOJIOTUU BBIICICHbBI
CIIEyIOIIME  COCTABISAIOIIME: OCO3HAHME OOY4YalOIMMHUCA  POCCHUHCKON  TpakJAaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momueayuyu K OOyUEHUIO OWOJIOTUM, YeleHanpaeieHnoe pazeumiue BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHSA
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOH  KYJIbTYpBI,
cnocobnocmu cmasumy eI U CTPOUTH KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrpaMMbl 110 OMOJOTHH JIOCTHTAIOTCSA B €IMHCTBE
y4eOHOI W BOCHUTATENbHOM JESITeIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMHU B
oOImiecTBe MpaBWJIaMH UM HOPMAaMU MOBEAEHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, PAa3BUTHsI BHYTPEHHEW MO3MIIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHHWS K  KyJAbTYpHOMY  HAacClIE€OUI0O U  TpaJulUsM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buomaorus» MoMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIECTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLIMU  OOydaloOmerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
IPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BBHIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE  YYUTBIBAaTh B  CBOMX JICHCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MI0JIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IPAKIAHCKOM MJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaocTtu 3a CBOM Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUI0 M [aMATHUKaAM IPHUPOIbL,
JnocTukeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHHUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
O1oJ0rUM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUIICKOTO HapoIa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CHOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NMPHHSTHS LIEHHOCTEW CEMEWHOM XM3HU B COOTBETCTBUU C TPaJMLUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXXEHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

MOHMMAaHME U peanu3alus 310poBoro u 0ezomacHoro odpasa *HU3HHU (30POBOE MUTAHMUE,
coOrofieHre TUTHEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryiasipHas (u3Mueckas aKTUBHOCTH), OEpeXHOro, OTBETCTBEHHOTO W KOMIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYalUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJEHUS aJKOroJs,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCcTBa, TPYA0I00ue;



TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLMAJIbHOIN HANIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb UM CAMOCTOSITEJIbHO  BBIIIOJIHATH — TaKylo
JESITEIIbHOCTD;

UHTEpeC K Pa3IM4HbIM chepaM NpodhecCHOHAIBHOW JeATeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPa30BaHHUIO Ha MPOTSHKEHUU Beel
YKU3HU;

7) IKOJI0OrH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKOW KYJIbTYphl: IPUOOpPETEHUE OIbITa IJIAaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HaHHUE ITI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MTPOOJIEM U IIyTel UX peLeHus;

CHOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble IPU U3yYEHUHM OMOJIOIMU 3HAHMS U YMEHUS
IpU pEIICHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBUI MOBEJCHUS B INPHPOJIE, HANPABIECHHBIX HAa COXpPAHEHUE PABHOBECHs B 3KOCHCTEMaX,
OXpaHy BHJIOB, YKOCUCTEM, Orochepsl);

AaKTUBHOE HENpusATHE IEHCTBUH, NPUHOCALIMX Bpel OKpY’Kalolled MpUPOTHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JecTBUI U IPEeJOTBpAllaTh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JEeSITEIbHOCTH  SKOJIOTMYECKOH  HAlpaBlIEHHOCTH, YMEHUS pPYKOBOJCTBOBaTbCS HMMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IpakTHUKE, OTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HAayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHallore KYyJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE S3bIKOBOM M UNTATENILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO NPECTaBICHUs 00 OKpYKarolLleM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, dYeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECeueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIHMIIMHBI, CO3JIJaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAIHOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHMOHAIbHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoit pu U3y4eHur ONOIOTHH;

NMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHsS Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 MOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS ULl pEIIeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH JE€ATENIbHOCTH, TOTOBHOCTh OCYILECTBIATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBHUIYAIbHO U B IPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTH K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTMBHOMY IIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHHM C JKH3HEHHBIMH
OTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUS yuyeOHOro mnpeamera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIE TIOHATHS, OTPAKAIOLIME LIEIIOCTHOCTh HAYYHOM KapTHUHBI MUpa
U cnenu(uKy METOAOB MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHUE, IPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIIEIOBAHNUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYIHE); YHHUBEpCAJIbHbIE
yueOHble JeiicTBUs (IO3HABaTelbHbIE, KOMMYHUKATUBHBIE, PErYISTUBHBIE), 00eCIIeUUBAIOIIIE
¢dopmupoBaHre (YHKIMOHATHLHON T'PAMOTHOCTH M COIMAIBHOH KOMIIETCHIIMH OOYyYaroIIuXcs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIBHOM MPAKTHUKE.

B pesynbrare u3yueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHuUsd Yy
oOyuaromierocsi 0yayr copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHKAaTHBHbIE YHHBEpCaJlbHble Yy4yeOHble JEHCTBUS, PpEryISATHBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIbHOCTD.

MertanpeaqmeTHble pe3yabTaThl OCBOCHMS IPOrpaMMbl CpEeJHEro o0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IpPHU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIEHHUs), PacKpbIBaTh CMBICA OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTE€pPHbIE MPU3HAKH, YCTAaHABINBATH CBA3H C APYTUMHU MTOHITUSIMH);

ONpeAeNATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMUYECKHE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JEIyKTUBHBIE, IO AaHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHUYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
Y HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
pasperieHus: npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pELIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;



UCIIOJIb30BaTh PA3JIMUHBIE BUJIBI JCATEIBHOCTH MO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETAllUY, MPEoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COI[HAIBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THUI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTaTh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPryMEHThl I JI0Ka3aTeJbCTBA CBOUX YTBEPIKICHHM,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMIOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAIUsM, OIIECHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O U  MPAKTUYECKYID  001acTu
KU3HEACITEIIBHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJCH, NpeIIararb OpPUTHHAIBHBIC TMOIXOJbI M PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIEC PEIICHUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(OpManuu (TEKCTe yuyeOHOro mocolus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApsIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHANIM3UPOBaTh WH(MOPMALIMIO DPA3NIUYHBIX BUIOB U (QOpM
MIPEICTABJICHUS, KPUTHYECKU OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jMyHbIE METOABI TMpPU TOHCKE M OTOOpe
Ouosiornueckoil MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

NpUOOpeTaTh OMBIT WCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (GOpMYy TMPEACTaBICHUS OMOJOTHYECKOU
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

HCIIONIb30BaTh HAY4YHBIM $3BIK B KauecTBE CpEACTBa NpH paboTe C OHOJOTHYECKOU
uH(popMaIuen: MPUMEHSITh XUMUYECKUe, (PU3NYecKre ¥ MaTeMaTUYeCKHe 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHpOpPMAIMH, HHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH 1€HCTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHUKAITUU BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHANIOTe
WM TUCKYCCHH TI0 CYIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3aJ1aBaTh BOIMPOCHI, BHICKA3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBIMIOJHEHHsI TpeiaraeMoi 3aJadd, YYUTHIBaTh HWHTEPEChl U
COTJIACOBAHHOCTH MO3UIINN JPYTUX YIACTHUKOB JUAIOTA WIIH TUCKYCCHN);

pacro3HaBaTh HeBepOalbHBIE CPEICTBA OOMICHMs, MOHMMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYyalluid, YMETh CMSTYaTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU CIOcO0aMU OOIIEHUS U B3aUMOJCIHCTBUS, MOHHUMATh HaMEpeHUs
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOUKY 3pPEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.



2) cCOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPJIWHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAacIpeAciATh pOJId C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaKJOT0 Y4aCTHHKA KOMaH/bl B OOLIMI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECHU C MO3ULUMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3jIMYHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHUA NpoOJIeM M UX pEUIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIISTh [O3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHHs NpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILIAEMbIX JAEHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

IMPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIHU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB EATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ylbTaThl OCBOEHUS conepKaHHs ydeOHoro mpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha oO0ecniedeHre MPOoPUIBHOTO 00YIeHHS 00yUJaromnuXCs
Oouonornu. OHM BKIIOYAIOT: crenupHUUecKrue il OHOJIOTMM Hay4yHbIEe 3HAHHS, YMEHUS U



CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESATENIbHOCTH MO TMOJYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B pEAJIbHBIX )KMU3HEHHBIX cuTyauusax. [IpeaMerHbie pe3yabTaThl NPEICTaBICHbI 110 I0J1aM
U3Yy4YECHUSI.

[IpeameTHbie pe3ynbTaThl OCBOEHUsA yueOHOro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOIBI U
peneHny mpodJIeM parroHaIFHOTO IPUPOAONIOIB30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUH;

BJIAJICHHE CHCTEMOW OWOJIOTMYECKUX 3HAHWHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
CaMOpEeryJsiliMsl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoOMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOI0 MOKOJIEHMS, pacIIEIJICHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHUECKUX pSAJOB B HacleACTBeHHOW wu3aMeHunBoctd H. WM. BaBuiosa), mpuHUHUIIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUs, UCIOIB3YEMbIX B OMOJIOTHYECKHIX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHUE, HA0II0ICHHE, SKCTICPUMEHT);

YMEHHUE BBIACIATh CYLIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHuUM,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, JKUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BELIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHMS, (POTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
WHAMBUAYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMJAAMU KJIETKH M UX (QYHKLIMSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHe U X (QYHKIUSIMHU, MEXy OpTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHMi, >KUBOTHBIX W 4YeJIOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPraHoOB U HX
(GYHKUMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAallaMH KJIETOYHOIO LHKIA U JKM3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAIBHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHnoM u (hakropamMu cpebl OOUTAHUS;

YMEHHE BBISIBIISITH OTIMYMUTEIbHBbIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs 10KA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUUYECKUX IPYIIIL;

YMEHHE peliaTh OUOJIOTWYECKUE 3aJauyd, BBISBIATh NPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXy HUCCIeAYeMbIMH OHOJIOTHYECKUMHU TpOLleCCaMM U SIBICHUSMH, J€laTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPaKTHUECKUEe paboThl, COOMIOaTh MpaBWiia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATHh UX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Lelb UCCIeI0BaHus, aHAIM3UPOBATh MMOJIYY€HHbIE PE3YNIbTAThI U JeJIaTh BHIBOIBI;

YMEHHE y4acTBOBAaTh B Yy4e€OHO-HCCIIEIOBATEIBCKOW paboTe MO OMOJIOTHH, SKOJOTHH H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAay4HBIX OOIIECTB, M MYOJMYHO MPEACTaBIATh
MOJIy4YECHHBIE PE3Y/IbTaThl HA YIEHUYECKUX KOH(PEPEHIHIX;



YMEHHUE OLIEHUBATh D3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 001acTH
OMoJIOTMM W MeIUIUHBI (KIOHMPOBaHWE, HWCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPaBICHHOE
U3MEHEHHE TeHOMa U CO3[aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHATBHON ICATEIILHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03SIMCTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HaBaTEIbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BEIOOP COOTBETCTBYIOIIEH NPOPEecCHr U TPOAOIDKEHHE OWOJIOTMYECKOTO 00pa3oBaHUs B
OpraHu3aIUsaX CPEAHETO MPOPECCHOHATBHOTO U BBICIIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpenmera «buomnorust» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBCHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHWU 3aKOHOB
IOPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIeM YeI0BEYEeCTBA, a TAK)KE B PEUICHUU BOIPOCOB
palMOHATILHOTO TPUPOJIONIONB30BaHUsl, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIICHHS K
npupoje, oOIIEeCTBY, YEIOBEKY, O BKIAJE POCCHICKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOH OHMOJIOTMYECKHX 3HAHWH, KOTOpas BKJIIOYACT ONPENEICHUs U
NOHMMaHHE CYITHOCTH OCHOBOIIOJIAralOIIUX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUI,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHAs Tteopus Y. JlapBuHa,
CUHTeTHuecKass Teopus sBomonuu), ydenus (A. H. CeBepuoBa — 0 myTsSX U HampaBICHHSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (TUnore3a «mupa PHK» V. T'nnbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMHM HAy4yHOIO IIO3HAHMSA, HCHOJIb3yEMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKMBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpeHHe,
HaOJroIeHne, SKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX W3MEHEHHH B
PUPOJIE;

YMEHHUE BBIACTATh CYLUIECTBEHHBbIE NPU3HAKU: BHUJIOB, OHOTIEOIIEHO30B, IKOCHUCTEM U
Oounoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOOpa,
JJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS IBHKYIIUX CHII SBOJIFOLIUU
Ha TEHO(OH]| MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpelie OOMTaHUs, YepelOBaHUS
HalpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU DBOJIONUH, JBHKYIIUMHU
CHJIaMH aHTPOIOr'eHEe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCHOCOONEHUSMU K HUM
OpTraHN3MOB;

YMEHUE BBISBIIATh OTIUYUTENbHBIEC IPU3HAKH KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHHs, aOMOTHYECKHX M OMOTHYECKHUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE MCIOIh30BATh COOTBETCTBYIOIINE apTYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB PpA3HBIX CHUCTEMaTHMYECKHX TPYIIIL,
B3aMMOCBSI3M OPTaHW3MOB W Cpebl OOMTAaHWs, CIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOO0Opa3us BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS HPUPOABI U
YeII0BEUYECTBA;

yMEHHUE pelaTh OWOJIOTHYECKHE 33a7a4M, BBIBISATH MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBICHHUSIMH, J€laTh BBIBOIABI M
IIPOTHO3bI HA OCHOBAHUHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIOIATh MpaBHiia TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HUX OSKCIEPHUMEHTAIBLHBIMU CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATTM3UPOBATh MOJYYCHHBIE PE3yIbTAThI U 1€7aTh BHIBOBI;



YMEHHE y4acCTBOBATh B Y4e€OHO-HCCIIEIOBATEIBCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MeIUIUHe, POBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOIMYHO IMPEICTABIAThH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

yYMEHHUE OLIEHMBAaTh TUIIOTE3bl U TEOPUU O IPOUCXOXKICHUM O>KU3HHU, 4YellOBeKa U
YeJIOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TTI0OATBHBIX
U3MEHEHUH B Guocdepe;

YMEHHE OCYUIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHanbHOM IESITEeNbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTHUH, IPHPOJONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUINEBOW HPOMBIIIICHHOCTH, YIIyOJIATh
MIO3HABATENbHBI WHTEpPEC, HANpaBICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH
npodeccud M TPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHMs B OPraHHU3ALMUAX CPEIHETO

HpO(l)eCCI/IOHaJ'IBHOFO " BBICHICTO O6p330BaHI/I${



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

Ne
n/m

HaumeHnoBaHue pa3nienoB u TeM
MIpOrpaMMBbl

Konuuectso

qacoB

TP u JIP
(oOyuarorue u
HATOTOBEIC)

Buner 1 hopmel nesTeIbHOCTH B
COOTBETCTBHU ¢ paboueii
MPOTpaMMOii BOCITUTaHUS (MOZYIb
«LIKOTBHBINA YPOK»)

DIIeKTPOHHBIC
(undpoBsie)
oOpa3oBaTreibHbIC

pecypesl

buonorus xkak Hayka

JKuBBIe cCTEeMBI U X HU3YUCHUC

buonorus kieTku

XuMuueckas opraHnu3anys KJICTKHU

CrpoeHue u GyHKIUHN KIETKU

OOMeH BellecTB U MpeBpallieHue
SHEPIHH B KIETKE

10

YcTaHOBIICHHE JOBEPUTEIBLHBIX
OTHOILICHUH MEKITY YUHTEIIEM U €ro
YUCHUKAaMH, CITOCOOCTBYIOMINX
IMO3UTUBHOMY BOCIIPUATHUIO
yYaluMHACS TPeOOBaHHUN U TPOCHO
YUHTEIS, IPUBJICUCHUIO HX BHUMAHHS
K 00CyKJ1aeMOM Ha ypOKe
nH(pOpMannH, aKTUBH3ALNH UX
MI03HABATEIILHOM IeATeIbHOCTH

IIpuMeneHue Ha ypoke
WHTEPAKTHBHBIX ()OpM padOTHI
yUalluXcsl: MHTEIIEKTYalbHBIX U,
CTUMYJIMPYIOLINX IT03HABATENbHYIO
MOTHUBALHIO UIKOJIbHHUKOB,;
JIUCKYCCUH, KOTOPBIE JA0T
yUaIUMCsi BO3MOXXHOCTD TIPHOOPECTH
OTIBIT BE/ICHUS] KOHCTPYKTUBHOT'O
JTMAJIOTa; TPYIIIIOBON PabOThI MK
paboThI B Mapax, KOTOPBIE y4aT
LIKOJIbHUKOB KOMaHIHOU paboTe u
B3aMMOJICHCTBHUIO C IPYTUMHU AECTHMH;
HCTIOJIb30BaHUE BOCITUTATEIHHBIX
BO3MO>KHOCTEH COJIEpKaHUL
y4eOHOro mpeaMeTa yepes
JIEMOHCTPAINIO AETAM ITPUMEPOB
OTBETCTBEHHOTO, TPAXKTAHCKOTO
MOBEJICHHUS, POSIBICHUS
YeJIOBEKOIO0US 1

https://school.oblakoz.

ru/materials/463622
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J0OPOCEPICYHOCTH, Yepe3 MoA00p
COOTBETCTBYIOIIUX TEKCTOB JIJISI
YTEHUsI, 3aj1a4 JUIsl peIICHuS,
MPOOJIEMHBIX CUTYAIMH JIJIsT
00Cy>XJIeH I B KJIacce

HacnencrBennas undopmarnus u

7 ) 9
peanmzanus e€ B KJIETKe

8 JKU3HEeHHBIN UK KIETKH 6

9 Ctpoenue u GyHKIIHH OpraHU3MOB 17

10 Pa3zmHOXkeHUE U pa3BuTHE 8
OpPTaHHU3MOB
['eHeTuka — HayKa o

11 HaCJIEACTBEHHOCTH U 2
U3MEHYUBOCTH OpPTraHU3MOB
3aKOHOMEPHOCTH

12 P 10
HACJIEeACTBEHHOCTHU

13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 6

14 I'eneTnka uenoBeka

15 Cenekiusi OpraHu3MOB

16 BroTexHOIOTHS M CHHTETHYECKAs 4

OuoJIoTHsA

[IpuBneuenne BHUMaHUS
LIKOJIbHUKOB K [IEGHHOCTHOMY aCIEKTY
H3y4aeMbIX Ha yPOKax sSIBJICHUH,
opraHu3anus ux paboThl C
[0JIy4aeMOU Ha ypOKe COLUAIBHO
3HAYUMON UHpOpMAaIHen —
MHHULMMPOBAaHUE ee 00CYKACHUS,
BBICKA3bIBaHHS YUAI[IMUCS] CBOETO
MHEHHS TI0 €€ NTOBOAY, BEIPaOOTKH
CBOEr0 K HEW OTHOLIEHUS

[MpuBnedenre BHUMAHUS
HIKOJIBHUKOB K LIECHHOCTHOMY ACTIEKTY
N3y4aeMbIX Ha YPOKax sIBJICHUM,
OpraHu3aIms uxX pabdoThl ¢
H0JTy4aeMOH Ha YPOKEe COLIMAIbHO
3HaYMMO UH(popMaIen —
WHHIMHPOBAHUE ee 00CYKICHUs,
BBICKA3bIBaHHS YUAI[IMHUCS] CBOETO
MHEHHUS 110 €€ TIOBOJTY, BBIPa0OTKH
CBOETO K Hell OTHOLICHUS

WuunuupoBanuie 1 noyiepxKa
HCCIIE0BATEIILCKOM JIESITENLHOCTH
ITKOJHLHUKOB B PaMKax peaan3aliy
VMU UHJIUBUIYAIbHBIX U TPYIIITOBBIX




HCCIIEI0BATENBCKUX [TPOEKTOB, YTO
JIaCT IIKOJIFHUKAaM BO3MOKHOCTB
TIPHOOPECTH HABBIK
CaMOCTOSITEIIBHOTO PELICHUS
TEOPETHIECKON MPOOIEeMBI, HaBBIK
TeHepUPOBAHMS B O()OPMIICHUS
COOCTBEHHBIX UIEH, HABBIK
YBKUTEIHHOTO OTHOLLICHHS K 1y>KUM
nnesm, ohOpMIICHHBIM B paboTax
JPYTHX UCCIEI0BATENCH, HaBBIK
HY6HI/I‘-IHOI‘O BBICTYILUICHHS IEPE/
ayINTOpUeH, apryMEHTHPOBAHUS U
OTCTaMBAHUSI CBOCH TOUYKH 3pEHHS

17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 102 39
I[TPO'PAMME
11 KJIACC
Ne KonuuecTso yacos Bugpt u hopMbl 1eSTETHHOCTH B ONeKTpOHHbBIE
. /I_I HammeHnoBaHue pa3nenoB u TeM IIP u JIP COOTBETCTBHH C paboueit (urdpoBsbie)
MPOTPaMMBI BCETO (o1ieHOYHBIE U MPOTrpaMMOi BOCITUTAHUS (MOYJIb obOpaszoBaTenbHbIC
UTOTOBLIE) «1IKOIBHBIN YPOK») pecypcesl
3apoxaCHUE U pa3BUTHE WNuunuupoBaHue U NoJIepiKKa
1 JBOJIFOLMOHHBIX IIPEACTABICHUN B 4 - HCCIIEZI0BATEIIbCKOM ICSITCIIbHOCTH
OUOTOTHH IIKOJILHUKOB B paMKax peajin3aliuu
.. MU WHAUBUAYATLHBIX U TPYIIOBBIX
2 Mukpo3BotOIHs U €€ pe3yabTaThl 14 3 Y i
HCCIIeIOBATEILCKUX ITPOEKTOB, YTO
3 MaxpodBonronus 1 €€ pe3yabTaThl 6 - JIACT IIKOJIBHUKAM BO3MOKHOCTD https://school.oblakoz
pUOOPECTH HABBIK .ru/materials/463623
CaMOCTOSITETTLHOT'O PEIICHHS
4 [IpoucxoxaeHue u pasBuTue 15 4 TEOPETUUECKON POOJIEMBI, HABBIK

SKA3HU Ha 3emiie

FeHEPUPOBAHUS M OPOPMIICHUS
COOCTBCHHBIX HMJICH, HAaBBIK
YBaXUTEIHHOT'O OTHOIIEHHUS K UY>KUM



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

uaesM, opopMICHHBIM B paboTax
JPYTHUX UCCIEI0BATENCH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpet
ayJUTOpUEH, apryMEHTHPOBAHHS U
OTCTAaMBAHUSI CBOCH TOYKH 3pEHHS

ITpoucxosxaeHne yenoBexka —
aHTPOIIOreHE3

OKoJorus — Hayka o
B3aMOOTHOUIEHUSIX OPIraHU3MOB
Y HaJIOPraHU3MEHHBIX CUCTEM C
OKpY>Karollen cperon

10

Hcnons3oBaHue BOCTUTATEIBHBIX
BO3MOXHOCTEN COAEPKaAHUS
y4e0HOT0 peaMeTa depes
JIEMOHCTPAIIUIO JCTSIM ITPUMEPOB
OTBETCTBEHHOTO, IPAXKJAHCKOTO
MOBEJICHHUS, MPOSIBICHUS
YEIJIOBEKOIO0US U
J0OPOCEPICUHOCTH, Yepe3 MoA00p
COOTBETCTBYIOIIUX TEKCTOB JISI
UTCHUA, 3a1a4 JJid pCIICHUAA,
poOJIEMHBIX CUTYalUH ISt
o0Cy>KIeHsI B KJlacce

Opranusmsl 1 cpesia OOUTaHUS

DKOJIOTHS BUJOB U MOIMYJISIITUI

[Mpumenenne Ha ypoke
WHTEPAaKTHBHEIX ()OpM padOTHI
yUaIIuXcsl, CTUMYJIUPYIOIINX
MO3HABATEIHHYI0 MOTHBAIHIO
IIKOJIFHUKOB; JMCKYCCHIA, KOTOPBIE
JIAFOT y4yaruMcs BO3MOKHOCTh
NPUOOPECTH OTIBIT BEICHUS
KOHCTPYKTHUBHOTO JINAJIOTa;
TPYNIIOBOM pabOTHI WK PabOTHI B
napax, KOTOpbI€ y4aT IKOJbHUKOB
KOMaHIHOHN paboTe u
B3aMMOJICHCTBUIO C IPYTUMHU AECTHMH;
WCTOJIB30BaHNE BOCITUTATENLHBIX
BO3MOKHOCTEHN COAEpKaHUs
yueOHOTro mpeaMeTa yepes
JEMOHCTPALIMIO IETSIM IPUMEPOB
OTBETCTBEHHOTO, IPAXKJAHCKOTO
MIOBEJICHUS, Yepe3 moadop




DKOJIOTH COOOIIECTB.

COOTBETCTBYIOIINX 3a7a4 JUIs
penIeHust, TpoOJIEMHBIX CHTYalui
JUTst 00CYKIIEHUS B KJIacce

Hcrmonp30BaHne BOCIIUTATEIbLHBIX

9 12 2 .
DKOJIOTHYECKUE CUCTEMBI BO3MOKHOCTEN COACPIKAHNA
1o Buocdepa —rioGarsas 6 A ho—
3KOCUCTEMA A TPAIMIo A puMep
OTBETCTBEHHOTO, TPAXKJAHCKOTO
IMMOBCACHU A, IPOSABICHUA
YEIIOBEKOIO0US 1
JIOOPOCEPICTHOCTH, Yepe3 moadop
11 YenoBek v OKpysKarolias cpeaa 6 - COOTBETCTBYIOIMX TEKCTOB ISt
YTCHUA, 3a1a4 JJId pCIICHUAA,
MPOOJIEMHBIX CUTYAITHI JUTS
00CYKJICHUsI B KJIacce
12 PeszepBHoe Bpems 8
OBHIEE KOJIMYECTBO YACOB I10 102 18

[TPOT'PAMME




