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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHHUS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpelHUM MpPOodeCcCHOHANBHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuein
0o0y4aroluXxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyOneHHOM ypOBHE, OTPEIEIsieT 00s3aTeIbHOE
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacmpezieieHue Mo KiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOr0 MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€H, JIOTHKH Y4eOHOro mporiecca,
BO3pACTHBIX OCOOE€HHOCTEH oOydaromuxcs. B mporpamMmMe mo OMOJIOTHH peaqu30BaH MPUHIIUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCHEAyoIllee  Pa3BUTHE
OMOJOTHYECKUX 3HAHUM, OPHUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIHTaHHE OEpEeKHOTO OTHOILIEHHUS K OKpYXKarolled MpUpogHOW cpere. B mporpamme 1mo
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesynpTaTaM o00y4ueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXCs 10 OCBOCHMIO COJEp)KaHUs OHOJOrMYEcCKOro OOpa3oBaHUS Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

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

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJTY4YEeHUIO OHOJIOrHYecKoro oOpa3oBaHHUs B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMHCS
COOTBETCTBYIOILIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kinaccax 3TH 3HaHUS MOTY4arOT pa3BuTHE. Tak, paCIIUPEHbl U yriTyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIB30BaTh KAK OPUEHTHPHI IS
nocieayomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYarOIIUMUCS TPU U3YYECHUH (PU3MKH, XMMHUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emile, COXpaHEHHUS OHOJOTMYEecKOro pazHooOpaszus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yY€HHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLMUIIOB W IPaBUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX acClEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHMS W PAa3BUTUS TOW WJIM MHOH
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PELIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JarloIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHANBHOM OpraHU3allid >KHUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikeHue 1eiau u3ydeHus yyeOHoro mpenmera «buonorus» Ha yriyOJa€HHOM ypOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE OOYYaIOIMUMHCS CHUCTEMBbl  OMOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHMHH,
MHOTOOOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydyaromuxcs ¢  MeTOJAaMH  MO3HAaHWS  KUBOM  TPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMoJNIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTHYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B MpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHHE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TIOIb30BATHCS OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMUM M COLHUAIIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTb COBPEMEHHbIE HAyuyHble OTKpPBITHS B 00JacTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodIeMaMHu, METOJ0JIOTHEH OMOJIOrHYecKOro HCCIEeI0BaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHHSIM; (OPMHUPOBAHUE OSKOJOTUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TMpaBWUJl TOBEJCHUS B IIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGhEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUHU, CIOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaTIbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAIBHBIMH HHTEpecaMH M TNOTPEOHOCTIMHU
pEeruoHa.

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

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPeACTB OOydeHus OHMOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBUEM NpU OO0y4YeHUH OMOJIOTUM Ha YIIyOJIEHHOM YpPOBHE SIBISETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEZIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNIeNIAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECypCcoB H
MECTHBIX PUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHast Hayka. Kparkas uictopusi pa3BUTHs OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHple ¢ Owuosorueil. 3HaueHWe OWOJOTHM B MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. M. MeunukoB, H. W. BaBunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIE€JIOCTHOCTb, CIIOXKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTH, = CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKMMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3ydaromue kuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeTtoapl Ouonormdeckod Haykw. HaOmrogeHue, n3mepeHwue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHATHME O 3aBUCUMONM M HE3aBHMCHMOM
nepeMeHHoOl. [lnanupoBanue skcnepumenta. IloctaHoBka u mnpoBepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HU», «bHOJOrHMYecKkre cucTteMbly,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTraHU3ALMH KUBOHM MPUPOIB», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUEHHUS KUBOH PUPOIBD».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPCHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMUHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA >KUBOTO. VICTOpHUS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, METOJ MEUYeHbIX aTroMoB, AuddepeHunanbHOe  LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

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

IIpakTuyeckas padora «/3ydeHHe METOAOB KJIETOYHOH Owonoruu (xpomartorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKU, TEIJIOPETYIIALHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

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

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS M (U3MKO-XUMHUECKHE CBOICTBa yrieBojioB. buonornyeckue ¢yHKuIuu
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJOrMYECKMX MeMOpaH — TEeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenune nHyknenmHoBbIX KuCIOT. HykneoTuusl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkuun JJHK. Buast PHK. @ynkuun PHK B kietke.

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

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

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

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



Tabmuner u cxembl: «llepuonnyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIOTH», «CTpoeHrne MoJeKybl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

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

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

Tema 5. CtpoeHue u QyHKIUMN KJIETKHU

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (auddys3us, obnery€éHHas nuddysus), aKTHUBHBINA
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Murormasma. Ilutozons. Llurockener. [IBmkeHue nuromiaazmMbl. OpraHouAbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoeé ¢ OIIIC. Cunres
pactBopuMbIXx ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpUH W 1uactui. [lepBuuHBlE, BTOpPHYHBIE W CIOXHBIC IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogunamenmsi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbIi MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0bon0uKU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BkitoueHus. CpaBHHTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOEHUE pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

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

JlabopaTopHasi paGora «l3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

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

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

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIUHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK H  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespaimeHue AT® B 00MEHHBIX mHpolieccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKINIA OT Pa3IMYHBIX (PaKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHmMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, )Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTepuH. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBUTENBbHBIA ITarl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICTNIEHUE TIIOKO3HI.

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

JleMoHCTpan U

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

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

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

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



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amusi HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

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

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perymisius akTUBHOCTH TI'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble (OPMBI KU3HU U OOIUraTHble mapa3utbl. CTpOSHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIINZ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonasl U peryasiuus. Mutepdasza u muto3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepgase. Iloaroroska kierku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XxpoMocomsl. 110710BBIE XPOMOCOMBI.

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

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe sapo, XpoMocombl, (yHKIIMOHANIbHASI TeHOMHKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permnmukanus JJHK».

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

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHUueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M paclooKeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COCIMHUTENbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUS, (YHKIHH U pPacHoNIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

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

JBmwkeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHTHOE,
KTYTUKOBO€, pEeCHUYHOe. JIBM)K€HHE MHOTOKJIETOYHBIX pACTeHUM: TpPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBApPEHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
noBepXHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas moBepxHocTh. XKabepHoe u nérouHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX y NTUI U MIIeKONUTaoImuX. Perynsuus asixanus. [{pixarensHbie 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3Mbl paOOTHI OPraHoB BblAe/eHUs. CBs3b OJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHass cuctema uenoBeka. KIeTOUHBIE U TyMOpaJbHBIH HMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTéHHBI  cnenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXXIEHHOTO KIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JICBaHUMN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bedycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOW U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«baktepun», «lIpocreiimume», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpPraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBwie cuctembr», «Ctpoenue ctebns», «CTpoeHHE IHMCTOBOM TIUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOI0
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIperapaThl
’KUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXAaHNW3Ma JIbIXaTeJIbHbBIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHOXkeHMe U pa3BUTHE OPraHU3MOB

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

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKUBOTHbIX. IloyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

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

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem amopuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTH IPOONIEHUST MIIEKOMHUTAIOIMINX. 3apOJIbIINIEeBbIe JUCTKH (TaCTPYIISALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

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

PasmHoOxeHue u pa3Butue pacteHuid. ['ameropur m crnopodpur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryIsiiuyd OHTOTE€HEe3a Y PACTEHHUI U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30Uaa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBINH LHUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



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

JlabopaTtopnass paGora «lI3yueHue CTPOEHMS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA IMPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHoTHr. OCHOBHBIE METONbI TEHETHKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

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

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduina kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpa3Hs
ruOpu1oB mepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoi 3akoH MeHnens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEXAYy F'eHaMu. XpOMOCOMHas TEOpHsI HaCJI€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM NOoJI. ['eHeThyeckass CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MUKpoOnomy». ['eHeTHuecKkre acteKThl KOHTPOJIS U U3MEHEHUs HAaceICTBEHHON nHpopManuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomunupoBanuey, «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJS IEMOHCTPAllMU 3aKOHOB €JMHO000paszus ruOpuaoB MEpBOTO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIE TpPHU3HAKK. BuUIbl  M3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MO (DUKAIIMOHHON N3MEHUYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
W3MEHYUBOCTH. PoJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
ComMarnueckre W TMOJOBbIe MyTanuu. [IpUYuHBI BO3HUKHOBEHHUS MyTalui. MyTareHbl U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKkmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTBY,  «Meio3»,  «OmnomorBopeHue»,  «l[ eHeTHyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

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

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psifia U BApUALIMOHHON KPUBOW.

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

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananu3a. HacnencrBennsie 3a001eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTndeckas NpeapacnosioKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi oOpranusMoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacieACTBEHHOM m3MeHunBoct H. M. BaBuioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTUITY C MTOMOIIBIO OLIEHKU (PEHOTUIIa TOTOMCTBA U OTOOP MO T€HOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToJoB pekoMOuHaHTHBIX JHK mns
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUHUHU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JAMKUX
poauyei s co37aHusl HOBBIX COPTOB U I'MOPUAOB CEIbCKOXO3SIMICTBEHHBIX KYIBTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NpUMEHEeHUEM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUl, NepedosbliX uoel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKICHUS U MHOT000pasusl KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

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



JlaGoparopHas padora «/3yueHre METOI0B CEJEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOZAenue. Mukpoobuosnornueckuit cuares. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COIEPIKAIIHNX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenHue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHAIbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 I€éHa U KOHCTPYMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEPUU. OKOJOTUYECKHE M OSTHYECKHE Npo0JIeMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-auarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IENIbI0 oOecreueHUs] KOMOMHHPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycranoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmupr u  cxembl:  «lcrmonp30BaHME  MHUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHOIOrns — BayKHeIas Mpou3BOAUTENbHAS CHIJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010rHI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cunbsl dBodtonwk  BugoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

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

JleMoOHCTpaL U

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

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®opmMbl 060prObI 3a cymecTBoBaHue», «lloponbl romy6eit», «Muoroobpasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH IeHeTudeckoro pasHoBecus JIx. Xapnau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop s3Bosmonnd. DOpMBI €CTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLMU. Bo3HHKHOBEHUE
npucnocoOiaeHnit y opranuzMoB. ApomMopdo3bl U uanoagantauu. [Ipumepsl nmpucrnocobaeHui
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOIUU.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysSIOHHas CTPYKTypa BUAA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT W3OS TOMYJISIUiA ceBaHCKoW Qopenn», «leorpadudueckas H30IAIUAS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «l[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kussie HCKOIIaeMbIE»,
«ITokpOBHUTENBCTBEHHAs! OKpacKa >»KHUBOTHBIX», «lIpenynpexnaromas oKpacka >KMUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpaduyeckoe BuI0OOpa3oBaHME TPEX  BUIOB  JIAHJBILICH,
«JKosornyeckoe BUI000pa3oBaHHE BHUAOB cuUHHUL, «[lonummounsr pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, repdapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

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

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAO0B [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

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

buoreorpapuueckue Metonsl uszydeHus sBomouud. CpaBHeHue ¢uopbl M (payHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odactu 3emnu. Buabl-sHIEMUKU U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHHS JBOJIIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKYISpHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONMOUUH. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL UK

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

Tabmuupl u cxembl: «PUIOTeHETUYECKHH PsI/T JIOMAIN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OpraHbl»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W ILIMMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIMU
HACEKOMBIX.

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

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TpPEICTABICHUSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOIO
camMo3apo>KJIeHUs KU3HU U €€ onposep:keHue onsltaMu ®. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XUMHUYECKasi IBOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3BoMoUMM. [losBIIeHHE U 3BONIOLMS MEPBBIX KIIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronuthl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOHMOreHe3). DBOJIIOLMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. IlosiBneHue CHOpPOBBIX pacTEHUMM M 3aBOCBAHHE HMMHM CYLIM.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIUSA MMO3BOHOUYHBIX. [IponcxoxaeHue ampuOnuidi U penTuiImii.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHnun kimoueBoro apomopdosa. OcBoeHUe
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IIEPUOAAM: apXel, MPOTEPO30H, AIC0301, ME3030H,
KaiiHO30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mponeccoB. [losBineHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaLun

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

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoOLIMKY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBOIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHBIE BOoJopociany, «Mxwm», «llanmoporHuku», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «Kumeunononoctusie», «llmockue dvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHckoil apey, «Pa3BuTHE KU3HM B



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

O6opynoBanue: repOapud pacTeHUN Pa3IMYHBIX OTAEJOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIrAaHUUYECKUX OCTATKOB OPIaHU3MOB.

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

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

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUs pACTEHUM pa3HBIX
OTJZIETIOBY.

IpakTnyeckas padora «M3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJICTABICHUN O MPOUCXOKICHUU 4YelIOBEeKa. PenurmosHbie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOJIOro-OMOXUMUYECKHEe, TNoBeAeHUYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE INpEAKH JroAcH. YenoBek yMenblid, NEpBbIE M3TOTOBIEHUS Opynui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, AEHHUCOBCKHN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

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

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

MexauciurmHapabple  MeToabl B (u3myeckod  (OMOJIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



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

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenslity, «HenoBek npAMoXoasmuiny, «JleHuCOBCKHUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeloBeKa, penpoaykiuu (potorpaduu) KapTHH C  MHUGOJIOTHYCCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa IPEIKOB YEJI0BEKA.

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

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeH cpenoit

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosnoruu. [loneBble HaOMIOIEHUS. DKCIIEPUMEHTHI B 3KOJIOTMU: HPUPOIHbBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. DOpMHUPOBAHUE DSKOJOTMYECKOM KyIbTYpPBHl U
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

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

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

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

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

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

BrnaxuocTts kak 3konormdeckuii daktop. IIpucnocoOieHuss pacTeHuid K TMOIIEPKAHHIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOUIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeninue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: JepeBbs, KYCTapHUKH, KyCTapHMYKHM, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJeOHMUYecTBO). Herpoduueckue  B3auMOACUCTBHS  (TOMHYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKonorudeckue GpakTopbl», «CBETOBOM CHEKTPY», «IKOIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T eIIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalli >KHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE GOPMBI pacTeHUI», «KH3HEHHBIE (POPMBI )KUBOTHBIX»,
«IKOocHucTEMA IIHUPOKOIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOro Jeca», «llenu nuranusy,
«XumaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHUBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLIMU TEIJIOJIOOMUBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMi, 4Yydena MNTULl M 3Beped, repOdapuu pacTeHHM, OTHOCSIIMUXCA K TUrpodpuram,
kcepouram, Me3oduTaM, KOMHATHBIE PpACTEHMs] JAHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMyd TMPUCHOCOONEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUHM JKU3HH, repOapuu H
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJIEUCTBHUSAX.

JlabopaTopnasi pa6oTta «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlaGopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONICHUH OpPraHU3MOB K BIIHSIHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKH momymsiuuu. [lomynsuusa kak Ouonoruyeckas cucTeMa.
Pons HeomgHOpomHOCTH cpefbl, PuU3MUEeCKHMX OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysiuidi. OCHOBHBIE MTOKA3aTeNN MOMYIISIIHN:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKoJsioruyeckasl CTpykTypa nonymanud. OneHKa 4YMCICHHOCTH mnomynsuuu. JluHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussle pocta uyucieHHoctu nonyisuuu. Kpusbsie BbDKUBaHMs. Perymsius



YUCIIEHHOCTU TMOMYNSALMNA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

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

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

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: « DKOJIOTHUECKHUE XapaKTEePUCTUKU Monyasun», «lIpoctpancTBenHas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuipsl nonyisiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHbIMH OpranuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHHM, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

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

Okocucrema Kak oTkpbiTas cuctema (A. Jk. Tencnu). DyHKUMOHANIbHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNM 3KocucTeMbl. broMacca n mpoayKius. DKOJI0rH4eCKUE MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

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

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

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buonmormueckoe W  XO3MHCTBEHHOE 3HAaYECHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
skocucTteMax. Ponb kackadnoeo sghghexma u 6u006-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, TNOMYJSALUNA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuet u cxeMbl: «CTpyKkTypa OMOLIEHO3ay», «DKOCHUCTEMAa IMIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa YHCen», « IKOJIOTHYecKas nupamMuia OnomMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoueHosey, «I[Ipumepsr ypboskocucTem».

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

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydenue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHHCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

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

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMAa

buocdepa — obmerianerapuas o0ojgo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BemiecTBo Ouocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcodeHHocTH Onochepsl Kak rio0ambHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHaneHOCTh Onochepsl. [lonsaTHEe 0 GMoMe. OCHOBHBIE OMOMBI CYLIH: TYHJIpPa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (QYHKLIUS O>KMBBIX CHCTEM, OIEHKa MX pPECYpCHOro IOTeHLIUala U
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kmmmatumdeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «llIupokomucTBennbiit secy, «Ctemb», «CaBanHa», «llycThiHDY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

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

AHTpPONOTreHHOE BO3JEHCTBME HA PACTUTENbHBIM W KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUYECTBA U MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX 6UO008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenne mouBbl», «llapHukoBbiii  3pdexkT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppUTOPUN», «MOAEIN YIPaBISIEMOTO0 MUPAY.

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

MartepuaJIbHO — TEXHHYECKOe o0ecriedeHne y4eOHOoro npouecca (IpuMeHeHHe
o0opynoBaHus HeHTPa o0pa3oBaHus «Touka pocTay)

No HaumeHnoBanue 0CHOBHOTO 000pYI0BaHUS KonnuectBo equuui
n/m

1. TexHuueckue cpeacTBa 00yUeHUs

HoytOyk

HpOBO)IHaH KOMITBIOTCPHAA MBIIIb

3BYKOBBIE KOJIOHKH

JlazepHast yka3ka — Ipe3eHTaTop

IIpoexTop

I/IHTepaKTI/IBHaH Ha”"eCIb

RlRRr Rk oo

MDY

2. MeOenb

Kommext mebenu (CTya ydeHU4eCKUd , CTON YUeHUYEeCKUN 2

JIBYXMECTHBIN)

JlabopaTopHble YYeHUUECKHE CTOJIBI U CTYNbs (KOMIJICKT)

JIeMOHCTpallMOHHBIN CTOJI ¢ PAKOBUHOMN

[kad nms KOIIEKIUi 1 TUAAKTHYECKUX MaTepUaIOB

IS

Moiika nabopaTopHas

3. JlabopaTopHoe 060pyOBaHHE

Muxkponaboparopuu 1o OMosorun (KOMIIEKT
71a00paTOPHOro 0060pPyIOBaHUS )

Muxkpockon 1udposoii (USB) ¢ Buneokamepoit

Becsl nabopaTopHbie

udposas naboparopusi mo OUOIOTHH 3

[{udposas mabopaTopusi MO YKOJIOTUH

Hudposas naboparopus no GU3NOIOTUN

PacxoHble MaTepraibl

4. CpencTa HarJISITHOCTH




Konnekuny roroBeIXx MUKPOIPEnapaToB

KOJIJICKI_II/IH I'OTOBLIX BJIQKHBIX MTPCIIapaTOB

Myssbku (dydenia ITUIBI, CKeJIEThI IITHLl, MICKOTUTAIOIINX,
YeJIoBeKa )

KOJ'IJ'ICKI_II/II/I PAaKOBUH MOJIJIFOCKOB

Kosnexknumny ceMsiH KyJIbTYpPHBIX PACTECHUI

Kosneknuu BpenuTeneil cebCKOX035IMCTBEHHBIX YTIOIMI

I"'epOapHbIif MaTepuan

MCTO[[I/I‘-IGCKI/IC KOMIIJICKTBI HA MarHuTax

:‘)J'IGKTpOHHBIG Ta6J'II/II_[ U I1J1aKaThl

5. CpexncTna 3a1UThI

‘ Cpe,Z[CTBa 3allIUThI — pa601nzle IMCPYATKH , XaJlaT




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

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYArOIIMMHUCS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JCATCIBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUSs, Haauyue NPABOCO3HAHUA ~ DKOJOTHUECKOW  KYIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH JKU3HEHHBIE MJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
y4eOHOM W BOCIHUTATEIBHON NEATEIHHOCTH B COOTBETCTBHH C TPAJAWIIMOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYSCKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPy/Aa M CTapuieMy IOKOJICHHIO, B3aUMHOTO
VBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KYJAbTYPHOMY  HACIICIUI0O W TPAIUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOro npeamera «bruomorus» MOMKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JICITEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM JKU3HU U O0BSICHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMIMOJICHCTBHS JIOJIEH ¢ pa3sHBIMU yOEXKJACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COLUATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIITIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COACPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCHUMCKUX YUYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 HapoIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

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

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUYAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

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

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXHUM 3aHSATUN U OTHbIXA,
peryispHas ¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/IOPOBBIO M )KU3HU JTFOJICH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

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

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHanbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI,

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

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



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

MOBBILIEHUE YPOBHS SKOJOTMYECKOW KYJIbTYphl: INPUOOPETEHUE ONbITA IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

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

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU U3yYCHUH OMOJIOTHH 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIPUATUE JEHUCTBHUM, INPUHOCAIIMX BpPEX OKPYXKAlOLEHd NPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYPhl KaK CPEJCTBA B3aUMOAECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKy OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEYECTBA, MOMCKA MyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydyaeMble 3HAHUS Ui aHajdu3a U OOBSICHEHUS SBICHUN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS PELICHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yIbTaThl OCBOCHUS y4eOHOro mpeamera «bHOJOrHs» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCITUIUTMHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIIECIOBaHNUEe, HAONIOJCHUE, M3MEpPEHUEe, DKCIIEPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
ydeOHble JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIE), 00ECIICUNBAIOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIIOCOOHOCTH o0y4Jaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOH U
COIMAIbHOM MPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIU3UpOBATH MpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHMHM 3HAHUH MNPUEMBI JIOTHYSCKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHMMHU MOHATHSIMH);

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 AaHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJIOTMUECKHX OOBEKTaxX, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIESATCIIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEJISAM,
OIICHUBATh PUCKH IMTOCIICACTBHUI JIESITSIBHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TEHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMyYHble BHUABI ACSITENBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

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

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelieHusl, HaxOIUTh AapryMEHThI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

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

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, Mpe/UlaraTh OpPUTHHAIBHBIC TOIXOABI M PEUICHHS, CTABHTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

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

(dbopMynHupoBaTh 3ampOChl M MPUMEHATh Ppa3IMyHble METOJbl IMPH IMOHCKE U oTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMYy TpPEACTaBICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3nyeckrue U MaTeMaTU4eCKUe 3HaKM U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU |

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMM OOILEHUS M B3aUMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

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

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

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

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

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

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIEHUS NpPOOJEM M HUX pEIICHHS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

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

CaMOCTOSITENIbHO OCYILECTBISATh MMO3HABATEIbHYIO NEATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMHUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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



BJIa/IETh HaBBIKAMH MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMU APYrOro YeIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npo(uiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: creuupUYecKrue s OHOJIOTMM HAy4HblEe 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX cUTyauusax. [IpeaMerHele pe3yiabTaTsl IPEICTaBICHbI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe U pOJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTrMYECKHEe TEPMHUHBI U TOHATHUS (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM wu3MeHunBoctu H. V. BaBuioBa), NpUHIMITEI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0JeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHBbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOpPHOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHSA, PA3MHOXKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEH U UX (QYHKIUSMHU, MEXK]y OpPTaHaMU U CHCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeasl OOUTAHHUS;

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

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTUYECKHE paldOoThl, COOMIONATh MpaBWiIa TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

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

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUI B o0nactu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
obnactu OMOJNIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CETHCKOTO X031CTBa, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPHUPOJBI U PEHICHUH YKOJIOTHMYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMOIIOTMYECKMX 3HAHWM, KOTOpas BKIIOYAET ONpEeACNeHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomoruu), ydenus (A. H. CeBeprioBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muanmyma lO. JInbOuxa,
9KOJIOTUYECKOU MUPaMUJIBI SHEPTHH ), TUIOTE3bI (Tunote3a «mupa PHK» V. 'unbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHeE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHUs
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCaMU HBOJIOLHUH, JBUXKYILIUMHU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM M MPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

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

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHUS, €IMHCTBA UYEJIOBEUECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YyJIbTaTOB;

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

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl U JIe1aTh BbIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
MOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIUIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON IEATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh
MO3HABATENIbHBIN MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEcKOro o0pa3oBaHMsS B OpPraHU3ALUSAX CPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM nuu(posBLIe
Ne i/ P Kourposbnble IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsI
pecypchl
https://lib.myschool.ed
buonorus xak Hayka 1 u.ru/
https://lib.myschool.ed
JKuBble cucTeMBbl U UX U3YYCHHE 2 u.ru/
https://lib.myschool.ed
Buosnornus kierkn 2 0.5 u.ru/
https://lib.myschool.ed
XuMHYecKasi OpraHu3anusi KIeTKH 10 1 u.ru/
https://lib.myschool.ed
Crpoenue U GyHKLIUHU KIETKU 8 2 u.ru/
https://lib.myschool.ed
OOMeH BellecTB U MpeBpalleHrue YHEPTUH B
9 1 u.ru/
KJIETKE
Hacnencrsennas uadopmanus u https://lib.myschool.ed
g pMall 9 0.5 u.ru/

peammsanus e€ B KJIIETKE



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

https://lib.myschool.ed

8 JKu3HEeHHBIN UK KIETKH 6 1 u.ru/
https://lib.myschool.ed
9 CtpoeHue u QyHKIMH OpPraHU3MOB 17 15 u.ru/
https://lib.myschool.ed
10 Pa3mHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 u.ru/
['eHeTHKA — HAayKa O HACJIEACTBEHHOCTHU U https://lib.myschool.ed
11 YK A 2 0.5 u.ru/
U3MEHYUBOCTH OPraHU3MOB
https://lib.myschool.ed
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 u.ru/
https://lib.myschool.ed
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 u.ru/
https://lib.myschool.ed
14 T'eHeTnka yemoBeka 3 0.5 u.ru/
https://lib.myschool.ed
15 Cenekiusi OpraHu3MOB 4 1 u.ru/
https://lib.myschool.ed
16 BruortexHonorusa u cuHTeTHUECKass OMOJIOTHS 4 u.ru/
17 PeszepBHOE Bpems 1



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoTsI
pecypchl
1 3apoXKIeHUE U Pa3BUTHE SBOJIOIIMOHHBIX 4 https://lib.myschool.edu.ru/
NpeCTaBICHUN B OMOJIOTHH
https://lib.myschool.edu.ru/
2 Mukpo3BoIIOLHs U €€ PE3yNIbTaThI 14 2 D ¥
) https://lib.myschool.edu.ru/
3 MaxkpodBOJIIOIHS U €€ Pe3yIIbTaTh 6
4 [Tporcx0KaAEHNE U Pa3BUTHE KU3HN Ha 15 15 https://lib.myschool.edu.ru/
3emie '
https://lib.myschool.edu.ru/
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
C) — .
KOJIOTHSI — HayKa O B3aMMOOTHOIICHHSIX https://lib.myschool.edu.ru/
6 OpPraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
https://lib.myschool.edu.ru/
7 OpraHu3msl 4 cpesja 0OUTaHUs 9 1.5 D Y
https://lib.myschool.edu.ru/
8 DKOJI0TUsl BUJOB U MOIMYJISILIUMA 9 0.5 D ¥
9 DKo0rHs co00IIeCTB. DKOJIOTHYECKHE 12 05 https://lib.myschool.edu.ru/
CHUCTEMBI '
https://lib.myschool.edu.ru/
10 Buocdepa — rimobanbHast sKocucTemMa 6 D Y
11 YenoBek 1 OKpYXKarolias cpena 6 https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
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12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Koutponbubie IlpakTudyeckue Aara L
Bcero u3yuyeHHs1 o0pa3oBaTebHbIE
padoThI padoTshI
pecypchl
1 Burosiorus kak KOMIUICKCHAsI HayKa U 1 https://lib.myschool.edu.ru/
KaK 4acTh COBPEMEHHOT0 00IIeCcTBa
. https://lib.myschool.edu.ru/
2 JKuBbIe CHCTEMBI U MX CBOMCTBA 1
3 YpoBHEBas OpraHu3aIys KUBBIX 1 https://lib.myschool.edu.ru/
CHCTEM
4 HcTopust OTKPBITHS U M3YyUCHHS 1 https://lib.myschool.edu.ru/
kietku. Knerounas Teopust
Meroasl MOJNEKYIJIIPHON U
KJeToyHoi 6nosnorun. [Ipaktuyeckas
patora «I/{g'yquHe METONOB https://lib.myschool.edu.ru/
5 KIJIETOYHOU OMOJIOTUI 1 0.5
(xpomatorpadusi, snexTpodopes,
g depeHmaIbLHOe
ueHTpudyruponanue, [TLP)»
. https://lib.myschool.edu.ru/
6 XUMHYECKUHN COCTAB KIETKU 1
. MuHepaibHbIE BEIIECTBA KICTKH, HX 1 https://lib.myschool.edu.ru/
Ouosoruyeckas poiib
3 Opranuyeckue BemecTBa KIeTKH — 1 0.5 https://lib.myschool.edu.ru/

6enku. JlabopaTopnas pabora



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

«OO6HapyxeHHe OENKOB C HOMOIIbIO
Ka4eCTBEHHBIX PEAKIIMI»

CgoiicTBa, K1accupuKaIys u

https://lib.myschool.edu.ru/

o ¢yHkunu 6e1KoB
10 OpraHnuyecKme BeecTBa KIeTKH — https://lib.myschool.edu.ru/
YTJICBOJIBI
1 OpraHuyecKme BeecTBa KIeTKH — https://lib.myschool.edu.ru/
JIMITU/IBI
Hyxkneunossie kucnortsl. JIHK u
PHK. Jlabopatopuas pagora https://lib.myschool.edu.ru/
12 «MccnenoBanne HyKJIEHHOBBIX 0.5
KHCJIOT, BBIJICTICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTAaHH3MOBY
13 Crpoenue u pyukuuu ATD. [Ipyrue https://lib.myschool.edu.ru/
HykseozuaTpudocgarel (HTD)
Cexnermponartite AHK. Merozer https://lib.myschool.edu.ru/
14 T€HOMUKH, TPAHCKPUIITOMHUKH,
IPOTEOMHUKHU
. https://lib.myschool.edu.ru/
15 MeTtoap! CTpYKTypHOU OHOJIOTHI
16 Tuner kietok. [IpokapuoTndeckast https://lib.myschool.edu.ru/
KJIETKa
CrpoeHne 3yKapruOTHUECKOH KIIETKH. https://lib.myschool.edu.ru/
17 [IpakTuueckas padora «M3y4yenue 0.5
CBOICTB KJIETOUHON MeMOpaHbI»
. https://lib.myschool.edu.ru/
18 [ToBepXHOCTHBII anmapar KJIeTKH
19 OnHOMeMOpaHHbBIE OPTaHOUIbI 0.5 https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
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https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

kietku. [Ipaktuueckas padora
«/3y4eHne IBUKEHUS IUTOILIa3MbI B
PaCTUTEIBHBIX KIETKAX»

20

[ToyaBTOHOMHBIE OPTaHOUIBI
KJICTKH: MUTOXOHAPHUH, TUTACTHIBI.
JlaboparopHas paboTa
«HMccnenoBanue miaazmMomnsa u
JIeTIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKax»

0.5

https://lib.myschool.edu.ru/

21

HememOpaHHBIE OpTaHOUIBI KIETKH

https://lib.myschool.edu.ru/

22

23

24

25

Crpoenue u GyHKIUH S1pa

CpaBHUTEIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTtopHas
pabota «/3ydyeHue cTpoeHHsI KJIETOK
Pa3INYHBIX OPTaHU3MOBY

ACCUMMIIAIMS U AUCCUMMIIALIUS —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl
oOMmeHa BeriecTB. JlabopaTopHas
pabota «/3ydyeHue KaTaauTHIECKON
aKTHBHOCTH ()EPMEHTOB (Ha MpUMEpE
aMUJIa3bl WM KaTajasbl)»

DepMEHTaTUBHBIN XapaKTep PeaKLun
KJIETOYHOT0 MeTaboIu3Ma.
JlaGopatopHas pabora «3yueHue
(bepMEHTAaTUBHOTO PaCIIETIIICHUS
IEPOKCHJA BOJOPOJA B
PACTUTENbHBIX U )KUBOTHBIX

0.5

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

KJICTKax»

benku-akTuBaTopsl U OeNKu-

https://lib.myschool.edu.ru/

26
UHTUOUTOPHI
https://lib.myschool.edu.ru/
27 ABTOTpOGHBII THII OOMEHa BEIIECTB D Y
https://lib.myschool.edu.ru/
28 ®oTOCUHTE3 : Y
X . JIab 0 .
CMOCHITTES. TabOpaTOpHAt pabota https://lib.myschool.edu.ru/
29 «CpaBHEHHE TIPOIIECCOB 0.5
(OTOCHHTE3a U XEMOCHHTE3a
AHa3’poOHBIC OpraHu3Mbl. Buibl
30 oposkenws. JlaboparopHas pabora https://lib.myschool.edu.ru/
«CpaBHeH#HE TTPOIIECCOB OPOKECHUS U
JIBIXQHUSD»
31 AdpOoOHBIE OpTaHU3MBI. JTallbI https://lib.myschool.edu.ru/
SHEPreTUYeCcKOro ooMeHa
OHeprus MeMOpPaHHOTO rpaiueHTa .
https://lib.myschool.edu.ru/
32 npoToHoB. Cunte3 AT®: pabora : Y
npotoHHON AT®-cuHTa3bI
https://lib.myschool.edu.ru/
33 Peakninm MaTpuyHOTO CHHTE3a
34 TpaHCKpUIIIIUSA — MaTPUYHBIHI https://lib.myschool.edu.ru/
cunte3 PHK
. https://lib.myschool.edu.ru/
35 TpaHCHsIHUS U €€ dTaIbl
36 KomupoBanue amuHokucnot. Ponb https://lib.myschool.edu.ru/
pubocom B OnocuHTe3e Oenka
37 Opranuzanys reHomMa y IpoKapuoT u https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
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https://lib.myschool.edu.ru/

SYKapHOT

MOJ'ICKy.]'IﬂpHBIC MECXaHHU3MbI

https://lib.myschool.edu.ru/

38 IKCIIPECCUU TEHOB Y SYKAPHOT
Bupycbl — BHEKJIETOYHBIE (POPMBI
39 JKH3HHU 1 OOJIMTaTHBIE MTapa3UThL. 05 https://lib.myschool.edu.ru/
[IpakTruueckas pabora «Co3nanue
MOJICJIH BHPYCa)»
40 BupycHbie 3a00JicBaHUs YETIOBEKA, https://lib.myschool.edu.ru/
JKUBOTHBIX, PACTCHUI
a1 Hanorexxomoruu B OMOJIOTHH U https://lib.myschool.edu.ru/
MEIMIIMHE
. https://lib.myschool.edu.ru/
42 JKu3HEeHHBIN UK KIETKH
43 Marpuessii crsrres JIHK https://lib.myschool.edu.ru/
Xpotocows. Jlabopatopras padora https://lib.myschool.edu.ru/
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»
https://lib.myschool.edu.ru/
45 JleneHnue KJIETKM — MHUTO3
Tumnes! kiietok. Kaprokuues u
wnrokuses. Jabopatopuas pabora https://lib.myschool.edu.ru/
46 «Habmroieane MuTO3a B KIIETKAX 0.5
KOHYHMKa KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
47 Perynsiius >KM3HEHHOTO ITUKIIA https://lib.myschool.edu.ru/
KJIETOK
48 OpraHu3Mm Kak eIuHOE [eI0e https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
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Tkanu pacrenuii. JlJaboparopHas

https://lib.myschool.edu.ru/

49 paborta «3y4yeHne TkaHen 0.5
pacTeHuin»
TkaHM )KUBOTHBIX U YEJIOBEKA.
https://lib.myschool.edu.ru/
50 JlaGopaTtopHnas pabora «3yueHue 0.5 D Y
TKaHEH JKUBOTHBIX»
Oprassl. CucTeMbl OpraHOB. .
https://lib.myschool.edu.ru/
51 JlaboparopHnas pabota «3yuenue 0.5 D Y
OPraHOB IIBETKOBOT'O PACTCHHSI
https://lib.myschool.edu.ru/
52 Ornopa Tena opraHu3MoB
https://lib.myschool.edu.ru/
53 JIBroKeHHEe OpraHu3MOB
https://lib.myschool.edu.ru/
54 [TuTanue opraHu3MoB
IT . .
WUTaHWUE MTO3BOHOYHBIX KHBOTHBIX https://lib.myschool .edu.ru/
55 [MumeBapuTensHas cucreMa
YeroBeKa
https://lib.myschool.edu.ru/
56 JlpIxaHue opraHu3MoB
57 JIpIXaHHE MO3BOHOYHBIX KUBOTHBIX U https://lib.myschool.edu.ru/
YeloBeKa
https://lib.myschool.edu.ru/
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB
59 KpoBeHocHas crcrema mo3BOHOYHBIX https://lib.myschool.edu.ru/
YKUBOTHBIX H YEIIOBEKA
60 Brienenue y opranuzMoB https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
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https://lib.myschool.edu.ru/

61 3ammrTa y OpraHu3MoB
https://lib.myschool.edu.ru/
62 NMMyHHas cucTeMa 4enoBeKa
63 PaznapaxxumMocTh U peryisinus y https://lib.myschool.edu.ru/
OpPTaHU3MOB
r .
YMOPIBHAT PETy AL 1 https://lib.myschool.edu.ru/
64 SHIOKPUHHAS CHCTEMA )KHBOTHBIX U
YeloBeKa
https://lib.myschool.edu.ru/
65 ®DopMBbI Pa3MHOKEHHUS OPTaHU3MOB
https://lib.myschool.edu.ru/
66 [TonmoBoe pazMHOXKEHHE
https://lib.myschool.edu.ru/
67 Meiios D Y
["amerorenes. O6pazoBanue u
pa3BUTHE TIOJIOBBIX KIETOK. .
https://lib.myschool.edu.ru/
68 JlaGopatopHas pabora «3yueHue 0.5 D Y
CTPOCHHUS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MUKpPOIIpEapaTax»
69 NunuBuayanbHOE pa3BUTHE https://lib.myschool.edu.ru/
OpPraHU3MOB — OHTOTEHE3
20 3akiajKa OpraHoB M TKaHEH H3 https://lib.myschool.edu.ru/
3apOJIBIIIEBHIX JIUCTKOB
PocT u pa3BuTHe KHUBOTHBIX. .
https://lib.myschool.edu.ru/
71 JlaGopaTtopHnast pabota «BrisiBiieHHe 0.5 D ¥

IMPU3HAKOB CXOACTBA 3apoz151u1e171
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IIO3BOHOYHBIX XXUBOTHBIX»

72

73

74

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHnas pabota «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

HCTOpI/ISI CTaHOBJICHHUA U Pa3BUTHA
TCHCTUKHU KaK HaAyKH

OcHOBHbBIE IOHATUS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00BEKT
TCHETUYCCKUX UCCIICTOBAHMIT

0.5

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

75

76

3aKOHOMEPHOCTH HACJICTOBAHUS
npu3HaKoB. MoHOrHOpuaHOE
ckpemuBanue. [Ipakrudeckas pabora
"N3y4eHne pe3yapTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
npo3o¢uisr"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBAaHUA

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

77

78

79

AHanu3upymouee CKpeluBaHue.
Henonnoe nomMmuHmpoBanue
JlurubpuiHoe CKperuBaHue.
[IpakTuueckas padora «M3ydyenue
pe3yabTaTOB AUTUOPUIHOTO
CKpEIIMBAHUS Y IPO30(DUITBD)
[{uTosnornueckne OCHOBBI
JUTUOPUIHOTO CKpPEIINBAHUS

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

80

CueruieHHO€e HacIeI0BaHUE

https://lib.myschool.edu.ru/
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IIPU3HAKOB

XpoMOCOMHas Teopust

https://lib.myschool.edu.ru/

81
HACJICICTBEHHOCTH
https://lib.myschool.edu.ru/
82 I'eneTuka mmomna
https://lib.myschool.edu.ru/
83 I'eHOTHT Kak [IEIOCTHAS cHUCTEMa
84 ['eHeTHYECKHUIT KOHTPOIIb PA3BUTHS https://lib.myschool.edu.ru/
pacTeHuil, )KUBOTHBIX U YCIOBEKA
85 M3MeHYHBOCTb IPU3HAKOB. BHIbI https://lib.myschool.edu.ru/
U3MCHYMBOCTH
https://lib.myschool.edu.ru/
86 MonudukarmonHas U3MEHIHBOCTh
BapualoHHbIi psi] 1 BaprUaioHHast
kpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKOHOMEPHOCTEH 05 https://lib.myschool.edu.ru/
MOTUGUKAITHOHHONW H3MECHUYNBOCTH.
ITocTpoeHne BapualMOHHOTO psifia U
BApUALIMOHHON KPUBOM»
88 I'eHOTHITHYECKAS U3MEHUYNBOCTb. https://lib.myschool.edu.ru/
KomOuHaTHBHAS H3MEHYHNBOCTD
MyTanoHHas U3MEHYHBOCTb.
89 [IpakTuueckas padora «MyTtanuu y 0.5 https://lib.myschool.edu.ru/
Npo30QHIIbI (Ha TOTOBBIX
MUKpoOIIpenaparax)»
SAKOHOMEPHOCTH MYTALIHORHOrO https://lib.myschool.edu.ru/
90 npolecca. DNUreHeTHKa u

OIIMI'CHOMUKA
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91

I'eneruka yenoseka. [IpakTuueckas
pabota «CocTaBiieHHE U aHATTU3
POAOCIIOBHOM

0.5

https://lib.myschool.edu.ru/

92

93

94

95

MeToapl MEAUITMHCKON T€HETUKHT

3HayeHNe MEIUIINHCKON TEHETUKY B
MPEIOTBPAIEHUH U JICUCHUH
reHeTHYECKHUX 3a001eBaHuI
YyeJIoBeKa

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHas pabota «3yuenue
COPTOB KYJBTYPHBIX PACTCHHI U
MOPOJT JIOMAIITHUX KUBOTHBIX)

MeTompl CeICKIIMOHHON pabOTHI.

JlaGopatopHas pabora «3yueHue
METO/IOB CEJIEKIIUU PAaCTEHUII»

0.5

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

96

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1
KUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHUI»

https://lib.myschool.edu.ru/

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BaHUE TEHETUIECKUX

pecypcos

https://lib.myschool.edu.ru/

98

99

buoTtexHonorus kak Hayka U OTpacib
nmpon3BoAcCTBa. [IpakTnueckas
pabora «/3yuenne 0ObeKTOB
OMOTEXHOJIOTHI

OcHOBHBIC HaIlpaBJICHUA
CHHTETHYCCKOM OMOJIOTHH

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/
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100 XpoMOCOMHasi M TeHHAsI HH)KEHEPUs 1
https://lib.myschool.edu.r
101 Memunmackre OMOTEXHOJIOT I 1 ps:/lib.myschool.edu.ru/
PesepBHbiii ypok. [ToBTOpeHue,
102 0000111eHHEe, CHCTEMATU3AIUS 1
3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
ara uugpoBbie
Nen/m  Tema ypoka KonrTpoabubie IlpakTuueckue A op
Bcero u3yuyeHHs1 o0pa3oBaTebHbIE
padoThI padoTshI
pecypchl
https://lib.myschool.edu.ru/
1 OpodoniionHast Teopust Y. JlapsuHa 1 D Y
) JIBHXKYILIE CUITBI DBOJIIOLIUY BUIOB 1 https://lib.myschool.edu.ru/
o Y. Jlapsuny
Bbopr6 .
opbba 5d Cy]fleCTBOBaHHe’ . https://lib.myschool.edu.ru/
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTbop
4 dopMHUPOBAaHHE CHHTETUYECKOM 1 https://lib.myschool.edu.ru/
TEOPHH IBOJIIOLIUH
5 DTarnbl 3BOJIIOIIMOHHOTO MPOIEcca: 1 https://lib.myschool.edu.ru/
MUKPOAIBOJIIOIHS 1 MAaKPOIBOJTFOIIHS
6 [Momynsiuust — sMeMeHTapHast 1 https://lib.myschool.edu.ru/
€IMHUIIA YBOJIOIIH
3aKOH TeéHEeTHUYECKOT'0 PaBHOBECHS
JUx. Xapnu, B. Baiin6epra. .
https://lib.myschool.edu.ru/
7 JlaGopaTopnas pabora Ne 1 1 0.5 D Y
«BbIsBIIEHNE U3MEHYNBOCTH Y
ocobeii 01HOrO BUAa» 00y4
https://lib.myschool.edu.ru/
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Do dexrt ocnoraresst. Dddexr 1 https://lib.myschool.edu.ru/

OYTBIJIOYHOTO TOPJIBIIIKA
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10

Murpauuu. M305s1uu nomyIsiui:
reorpaduyeckas, OMoIorndecKas

https://lib.myschool.edu.ru/

11

12

EctectBenHsbIit 0oTOOp —
HAMPaBJISIOMUN (HaKTOP IBOIOIHH

[TonoBoii oTO60Op

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

13

14

[TprucnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOIBOIIOIUH.
Jlaboparopnas pabota Ne 2
«U3yuenune apomopdo30B u
UMO0aJaNTalMI y pACTEHUH 1
KUBOTHBIX» 00y4

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTHYECKHE,
¢busnonornyeckue, OMOXMMHUECKUE,
MIOBE/ICHYECKUE.

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

15

16

Bup, ero kpurepuu u CTpykTypa.
JlaGopatopnas padora Ne 3
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
OLICH

CrpykTypa BHz1a

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

17

BunoobpazoBanue kak pe3yabTaT
MHKPOIBOITIOLMHU. DHIEMUKH U
KoCcMOTIOTATHI CTaBPOIOIBCKOTO
kpas P/K

https://lib.myschool.edu.ru/

18

CBs3b MUKPO3BOJIFOUU U

https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
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SIMHUACMHUOJIOTNHN

MaepooBoumiowts. https://lib.myschool.edu.ru/
19 [TasleoHTOIOTHYECKHE METOIBI

M3YUYCHUS 3BOJIFOLIUN
20 buoreorpaduyeckre METOIbI https://lib.myschool.edu.ru/

W3YUYCHUS IBOJIIOLIUN

IMOpHOIOTHHECKHE 1 https://lib.myschool.edu.ru/
21 CPaBHUTEIHLHO-MOP(HOIOTHIECCKHE

METO/IbI H3yUYCHUS IBOJFOIMH

Mosetyaaptio-rereririeckue, https://lib.myschool.edu.ru/
22 OMOXMMHYECKHE U MAaTEMATUICCKUE

METO/Ibl M3YUCHHUS IBOJFOLIMH

https://lib.myschool.edu.ru/

23 OO61mue 3aKOHOMEPHOCTH BOJIIOIUH

AnantuBHas paanaius. https://lib.myschool.edu.ru/
24 HepaBHOMEpHOCTB TEMIIOB

IBOJIIOIUH
o5 Hay4Hble rumoTe3sl MPOUCXOXKICHUS https://lib.myschool.edu.ru/

KU3HU Ha 3emiie
26 JloHay4HbIE MPECTABICHUS O https://lib.myschool.edu.ru/

3apOXKICHUH KU3HH
97 OcCHOBHBIE 3TaIbl HEOPraHUYECKOM https://lib.myschool.edu.ru/

IBOJIIOIUH

https://lib.myschool.edu.ru/

28 ['umoTe3s! 3apoKACHNUS )KU3HA

Mcropi Sewmi i METO o€ https://lib.myschool.edu.ru/
29 n3yuenus. JlaboparopHas pabora Ne 0.5

4 «3yueHue u onucaHue
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HCKOITaCMBbIX OCTATKOB JPCBHUX
OpraHnu3MoOB» OLICH

30

31

HauanbHble 3Tars opraHun4ecKkon
9BOJIIOLIMH

DBOIIOIUS DYKapUOT

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

32

OCHOBHBIE 3Tallbl 3BOIIOLUU
pacturensHoro mupa. [Ipaktudeckas
pabora Ne 1 «M3yuenue
0COOEHHOCTEH CTPOSHUS PacTCHUI
Pa3HBIX OTIIEIOBY» 00y4

0.5

https://lib.myschool.edu.ru/

33

OCHOBHBIE 3TAIIBI 9BOJJIOIINHA
JKUBOTHOI'O MHpa

https://lib.myschool.edu.ru/

34

DBOJIIOLHS )KUBOTHBIX.
[IpakTuueckas padbora Ne 2
«3yuenmne ocoOeHHOCTEN CTPOCHUS
MTO3BOHOYHBIX JKUBOTHBIX» 00yY

0.5

https://lib.myschool.edu.ru/

35

36

37

Pa3BuTHe xu3HU Ha 3eMJie 1Mo IpaM
Y TIeproaM. Y TUBUTEILHBIC
HaxO0JIKU MayieoHToI0roB CeBepHOTO
Kagkaza. PK

MaccoBbie BbBIMUPAHUSA —
9KOJIOT'MYCCKHE KPU3HCHI ITPOMIIIOTO

CoBpeMeHHBIN HKOTOTHYECKUI
KPHU3HUC, €r0 0COOEHHOCTH

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

38

39

CoBpemeHHas cucrema
OpPraHMYECKOTO MPOILIOro

OCHOBHBIC CUCTEMAaTHUYECKHE

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/
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IPYIIIBI OPraHU3MOB

40

41

AHTpPOIIONOrUsl — HayKa O 4eJIOBEKE

Pa3BuTue npenacrabieHuit o
MIPOUCXOXKACHUH YeTIOBEKA

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

42

Mecro yenoBeka B cucTeMe
opranuueckoro mupa. Jlaboparopnas
pabota Ne 5 «3yuenue
0CcOOEHHOCTEH CTPOCHHUs CKeleTa
YeJIOBEKA, CBSA3AHHBIX C
IPSIMOXO0XKJICHUEM» 00yU

0.5

https://lib.myschool.edu.ru/

43

JIBHOKyIIME CHIIBI aHTPOIIOT€HE3a

https://lib.myschool.edu.ru/

44

45

46

CooTHouleHrne ONOIOTHIECKUX U
COLIMAJIbHBIX (PaKTOPOB B
aHTPOIIOTeHE3e

OcHoBHbBIC CTaluu aHTPOIIOTCHE3a

Ilaneorenernka u mMajicOreHOMHUKA.
JpeBHUE noceNeHus JII01e Ha
tepputopun CK. PK.

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

47

OBOJIIOIHS COBpPEMEHHOT'O YCIIOBCKA

https://lib.myschool.edu.ru/

48

YenoBeueckue pachl. Pachl,
Hacesstomue CeepHblii KaBkas.
[IpakTuueckas pabora Ne 3
«M3yueHne 3K0N0ruuecKux
aganTanui yemoBekay ooyd. PK

0.5

https://lib.myschool.edu.ru/
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49

Me)KI[I/ICLII/IHJII/IHapHBIe MCTOABI
AHTPOIIOJIOTHH

https://lib.myschool.edu.ru/

50

51

52

3apoxaeHUE U pa3BUTHE HKOJIOTUU

Mertoapl skosoruu. JlaboparopHas
paborta Ne 6 «/3yueHne MeTo0B
9KOJIOTMYECKUX HCCIIEAOBAHUM»
o0y4

3Ha4YeHHUE SKOJIOTMYECKUX 3HAHUI
JUIS YeJloBeKa

0.5

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

53

Okonorndyeckue GaKTopsl

https://lib.myschool.edu.ru/

54

Abuotnyeckue pakropbl. CBET Kak
IKOJIOTHUECKUN (HaKTOP.
Jlaboparopnast pabota Ne 7
«BpIgBrIEHNE NpHCTIOCOOIEHNT
OpPTaHU3MOB K BITUSTHHIO CBETa» OLICH

0.5

https://lib.myschool.edu.ru/

55

AbuoTtnueckue HhakTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
(daktop. JTaboparopHas padota Ne §
«BpigBreHNE nprcnocoOeHni
OpPTaHU3MOB K BITUSTHHIO
TeMIepaTypbl» OLeH

0.5

https://lib.myschool.edu.ru/

56

Abuotnyeckue GpakTopsbl.
BrnaxxHOCTB KaK 3KOJIOTUYECKHIT
(daktop. JTaboparopnas padorta Ne 9
«AHATOMHYECKHE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT
OOUTaHUS OIICH

0.5

https://lib.myschool.edu.ru/
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Cpenpl 0OuTaHNUs OPraHU3MOB.

https://lib.myschool.edu.ru/

57 OpraHu3Mbl pa3IMYHBIX CPE
ooutanus CK. PK
https://lib.myschool.edu.ru/
58 Bbuonornveckue puTMbl
59 Kusnennsie GOpMbI OPraHU3MOB https://lib.myschool.edu.ru/
60 BroTmaeckie daxTops: https://lib.myschool.edu.ru/
3HaueHne OMOTHYECKUX
61 B3aUMOJIENCTBUI JUIsI https://lib.myschool.edu.ru/
CYIIIECTBOBAHUSI OPIaHU3MOB B Cpe/ie
oOuTaHus
62 DKOJIOTUYECKHUE XapaKTEPUCTUKU https://lib.myschool.edu.ru/
MOMYJISAIIUN
OCHOBHBIE TIOKA3aTEeIH MOMYJISIUH: https://lib.myschool.edu.ru/
63 YHCIICHHOCTb, IIJIOTHOCTb,
BO3pAacTHasl U TI0JI0Basi CTPYKTypa
OCHOBHbBIE TIOKA3aTEJIH MO YJISIHH: https://lib.myschool.edu.ru/
64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU
65 DKoyornyeckas CTpyKTypa https://lib.myschool.edu.ru/
MOMYJIAIAN
66 JluHaMuKa MOMyJSIUU U €€ https://lib.myschool.edu.ru/
perysus
67 KpuBsle pocta 4ncieHHOCTH https://lib.myschool.edu.ru/
nonyJisiiui. KpuBbie BBDKUBAHUS
68 DKOJIOTMUECKAs] HAIIA BAJIA. 0.5 https://lib.myschool.edu.ru/
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Jlaboparopuas pabota Ne 10
«IIpucrnocobyeHns ceMsiH pacTCHHM
K pacceNeHuIo» OleH

https://lib.myschool.edu.ru/

69 Bun xak cucrema nomynsnuit
3aKOHOMEPHOCTH TTOBEJCHUS U
20 MUTpaIKii KUBOTHBIX. MHTpaliuy Ha https://lib.myschool.edu.ru/
tepputopun CTaBpOIOIBCKOTO Kpast
.PK
7 Co00I111eCTBO OPraHU3MOB — https://lib.myschool.edu.ru/
OHOLIEHO3
https://lib.myschool.edu.ru/
72 DKocucTema Kak OTKpbITasi cucTeMa
73 KpyroBopot BelecTB u nmoTok https://lib.myschool.edu.ru/
SHEPTUU B IKOCHUCTEME
https://lib.myschool.edu.ru/
74 OcCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI
https://lib.myschool.edu.ru/
75 DKOJOTrHYECKHUEe MUPaMHIbI
76 H3menenus cooOIIeCTB — https://lib.myschool.edu.ru/
CYKIIECCUU
I1 . .
PHPOAHBIC SXOCHTTEMBL https://lib.myschool.edu.ru/
77 DKOCUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOpEi 1 OKEaHOB
ITpupo € DKOCHCTEMEL. .
PHPOJIHEIE SROCHCTEMBI . https://lib.myschool.edu.ru/
78 DKOCHCTEMBI TYHJIP, JIECOB, CTEMEH,
nycteiHb. Ctenu KaBkasa . PK
79 AHTPONIOT€HHBIE YKOCUCTEMBI. https://lib.myschool.edu.ru/
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BrisiBiieHrE aHTPONIOTEHHBIX
U3MEHEHUN B DKOCUCTEMAX CBOEU
mectHocTH. PK.

Ypboakocucremsr. ['opona —

https://lib.myschool.edu.ru/

80 KypopTsl CtaBpomnonbckoro kpas .PK
SaKOHOMEpHOCTIH (bOIU)MHpOVBaHM https://lib.myschool.edu.ru/
81 OCHOBHBIX B3aUMOJCHCTBHIA
OpPTaHU3MOB B 9KOCHCTEMAxX
MexaHu3Mbl BO3ICHUCTBUS
SATPISHEHII pAsHbIX THHOB Ha https://lib.myschool.edu.ru/
82 cyOOpraHu3MeHHOM,
OpPraHU3MEHHOM, MOMYJIIIIUOHHOM U
IKOCUCTEMHOM YPOBHSIX
83 buocdepa — obrerianerapHas https://lib.myschool.edu.ru/
obosouka 3emin
84 Yuenue B. U. Bepuaackoro o https://lib.myschool.edu.ru/
ouocdepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://lib.myschool.edu.ru/
ouochepsl
86 KpyroBopoTsI BemiecTs u https://lib.myschool.edu.ru/
OMOTEOXUMHYUCCKUE ITUKITBI
87 3onansHOCTH Onochepsl. OCHOBHBIC https://lib.myschool.edu.ru/
OMOMBI CyIIN
88 Verofiunpocts Grocheps: https://lib.myschool.edu.ru/
KOIOTHHECKHE KPH3HCHI i HX https://lib.myschool.edu.ru/
89 IIPUYMHBL. DKOJIOTUYECKUE

npobaemsl kpas. PK



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

90

BosneiicTBue uenoBeka Ha 6uochepy

https://lib.myschool.edu.ru/

91

92

93

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU
Oxpana npupozsl.
Ocob6oo0xpaHsiemMble TEPPUTOPUU
Haiiero peruona. PK

OCHOBHEBIE IMIPHUHIUIIBI YCTOI‘/’I‘-II/IBOI‘O
Pa3BUTHA YCJIO0BCUCCTBA U IIPUPOABLI

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

https://lib.myschool.edu.ru/

94

PannonansHoe
MPUPOJIONIONIE30BAHUE U COXPAHCHUE
OMOJIOTUYECKOTO pa3HO00pa3us
3emun

https://lib.myschool.edu.ru/

95

96

Oo6o0muieHne o Teme
«MHUKpPOIBOIIONHNS U €€ PE3ybTaThD)

O00011IeHIE IO TEME
«MaxpodBOJIOIHS U €€ Pe3yIbTaThI»

97

O06001IeHME 10 TEME
«IIpoucxoxaeHne u pa3BUTUE
JKU3HH Ha 3eMIie»

98

O06001IeHME 10 TEME
«ITporcxoxIeHHE YeIOBEKa —
AQHTPOTIOTCHE3)»

99

100

000011eHuE 110 TeMe «DKOIOTUA —
HayKa O B3aMMOOTHOIICHHSX
OpPTraHU3MOB»

O6o006mienne o Teme «OpraHu3mMbl U
cpena OOuTaHUs



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

101 O06006111eH1E IO TEME «DKOJIOTHS 1
BHJIOB U IOMYJISIIHI
102 O6o06menue no Teme «brocdepa — 1
rio0albHas DKOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB I10O 102 6.5

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; moj
penakuueit [Taceunuka B.B., Akiimonepnoe obmectBo «M3natenbetBo «IIpocBemieHmey

* buosnorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; moju
penakuueit [Taceunuka B.B., Akiinonepnoe obmectBo «M3natenbetBo «IIpocBerieHmey

* buosnorus, 11 xnacc/ Aradonora 1.b., Cupornazos B.1., O6mmecTBO ¢ orpaHM4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiimonepHoe obmiectBo «M3aaTenbeTBo «IIpocBemieHuey
Otkpoiite buonorus. bonwmioit cipaBounuk. C.M. KonecaukoBBapuanT buosnorus. bosibiioit

crpaBounuk. C.. KonecHukos

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Beenute https://edsoo.ru/metodicheskie-materialy/ nanssre.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenute https://edsoo.ru/https://resh.edu.ru/ nanusiehttps://infourok.ru/
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