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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma no yue6HOMY mpeaMety "buosorus” (nanee - 6MoI0TH) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBanun B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamMera «bHoIOTusS» U OCHOBHBIX IMOJIOKEHHH (penepanbHoil paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoHsS wu3ydenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim O®I'OC COO mnpoduibHble ydyeOHBIE MPEIMETHI, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnaniu 00y4eHus Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpPeIHHUM MPOPEeCcCHOHANIBHBIM U BBICHIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 3TUX Y4E€OHBIX MIPEIMETOB JODKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELIEHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajlad, CBA3aHHBIX ¢ MpodopueHTtanueit
00y4aromuxcst ¥ CTUMYJIMPOBAHHWEM HMHTEpPeca K KOHKPETHOH OOJIACTH HAaydyHOTO 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAWIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus” gaét mpencraBieHue O LETU U 3aad4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, ONpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpHUPOBAHHME MO pas3ienaM U Temawm,
pacrpeneneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEJAMETHBIX CBs3€d, JIOTHMKH Y4eOHOro Ipoliecca,
BO3pacTHBIX OCOOEHHOCTEH oOyuaromuxcs. B mporpamMe mo OMONOrMM peayn30BaH MPUHLUI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onarojgaps uyeMy [IPpOCMAaTpUBAaeTCs  HAIPaBICHHOCTh Ha  IOCIEAYIOIEe  pPa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHIECKOTO MBIIUICHUS, MIPEJCTABICHUNA O 3A0POBOM 00Opas3e KHM3HH, Ha
BOCIHTaHUE OEpEeKHOTO OTHOILIEHHUS K OKpY)Karolled MNpupogHoil cpere. B mporpamme 1o
OMOJOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTM ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBanuit ®I'OC COO K MiIaHUPYEMBIM JHMYHOCTHBIM, METAlpeJAMETHBIM U MPEAMETHBIM
pe3yapTaTaM o0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXCs MO0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHusl.

VYuebHblit npeamer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIHIMpEeHUE U yriyOlieHne 3HaHUM
oOyyaromuxcst O JKMBOH TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojorum,
HMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
HOJrOTOBKY OOYyYaroIuXcs K MOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHU3alMsIX CpeaHero npodeccuoHaabHOro 00pazoBaHusi. OCHOBY €ro COJEp KaHUs
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMH, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOIIETo
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacCIIUPEHbl U YIITyOJeHbI
OMOJIOTHYECKHE 3HAHUS O PAaCTEHHSX, >KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
OOIMIMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKIIOUEHBI OMOJIOTUYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpansi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHHUSMH, TIOTYIEHHBIMU 00yYarOIIUMUCS TIPU U3y4eHUH (PU3HUKH, XHMMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOMY mnpeamery "buomnorus" oTpaxaer CHCTEMHO-
YPOBHEBBIII M HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHO UM, H3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXpaHEHHs OMOJIOTHYECKOTO pPa3HOooOpa3us
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouosoruwy,
SMOPHOJIOrUU U OMOJIOTMH PA3BUTHUS, TEHETUKU M CEJIEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroumuxcs 1Mo OOTaHUKE, 300JI0THH, aHATOMHH,
¢u3nonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yuenue o 6uocdepe.

Vuebublii npenmer «buonorus» mnpu3zBaH o0O0ECNEYUTh OCBOCHHME OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLUMIOB W IpPaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI MMpa, 3HAaHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIuN, OWOLeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHUM. [ pa3BUTHS W MOAJEpPKAHUS MHTEpeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COJEpKaHUU MPOTrPaMMBbI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nacTy GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PELICHHE BAXKHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKHBBIX CHUCTEM
pasHOro paHra U NpUOoOpeTeHHe YMEHHUM UCIOIb30BaTh 3TH 3HAHUS B (JOPMUPOBAHUU UHTEpeca
K omnpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIBHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY yueOHOTr0 3aBeIeHHs JUIs IPOAOIIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelieHueM caeIyomuX 3a/1au:

OCBOCHHE OOYYalOIUMHUCSA CHUCTEMBbI  OHOJIOTMYCCKUX  3HAHWH: OO0 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMIX, MIIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OpraHu3M, MOIYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONMIUXCS OTKPHITHUSX U COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMM  TO3HAHMUS  KUBOW  HPUPOJBIL:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
HMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHN U CUHTETHUECKOMN
OMoNOTMH,  MaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJOTHYECKUX HCCIIENOBaHU B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, AHAIU3UPOBATH U
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOIb30BATHCS OMOIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAJIBHO-
HKOHOMHUYECKUMH U HSKOJIOTHUYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OIIEHHWBATh IOCIEICTBUS
CBOEHM JMEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled HpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKPYXKAIOIIMX JIIOAEH; OOOCHOBBIBATH M COONIONATH MEPHI
npoUIakTUKU MH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYalUsIX MPUPOJHOTO U
TEXHOT€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE Hay4dHbIE OTKPBITHUS B o01acTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOMINXCS WHTEIIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAaKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMi €10 MpodjIeMaMu, METOJ0JIOTHEH OHOJIOrMYecKOro HCCIeI0OBaHUs, MPOBEACHUS



OKCIIEPUMEHTAIBHBIX HWCCIICIOBAHUM, peIIeHHUs] OWOJOTHYECKHX 3a/ad, MOJICITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHUE Y OOYYArOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW MPHPOJE B IEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHUPOBAHHE SKOJIOTHUECKOW, TEeHEeTHYEeCKON
TPaMOTHOCTH, OONICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHue TmpaBWJl TIOBEJCHUS B TPUPOJIC, OXpPaHbl BHUIOB, IKOCHUCTEM, Oumocdepsl),
COXpPAaHEHHHU COOCTBEHHOT'O 370POBBSI M 3J0POBBS OKPYXKAIOUIMX JIHOACH (COOMIOIEHUS Mep
npodunakTukd  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJIHOTO M TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKHUX 3HAaHUN U YMEHUI B MIOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BHIOOpa OOYYAIONIUMUCS WHIUBUIYATbHON
o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienyomeMy MHpodecCHOHaIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO01iee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMM Ha YriIyOJIEHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Hezleno).

Ot6op oOpraHu3alMoOHHBIX (GOpM, METOJOB U CPEACTB OOydeHHUs OHOIOTHH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJIEpPKaHHUS M HAIMPABIECHHOCTH Ha MPOJOJDKEHUE
Ouonoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro MpodecCHOHATBLHOTO U BBICHIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBUEM MPH O0y4eHHHM OMOJIOTHUU HA YIiayOIEHHOM YPOBHE SBIISIETCA
MPOBEJICHUE JIA0OPATOPHBIX W MpaKkTUYecKuX pador. Takxke ywactue oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M  y4eOHO-UCCIIEOBATEIbCKUX PAadOT, TeMaTHKa KOTOPBIX
OTPENIETISICTC YYUTEJIEM Ha OCHOBE HUMEIOIIMXCA MAaTEepUaIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

CopepxaHue IPOrpaMMBbl, BBIIEIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoOU utorooit arrecrauuu (I'MA).

Tema 1. Bnonorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku M u3ydaemble UMHU TNpoOneMbl. DyHIaMeHTalIbHBIE, MPUKIAAHBIE U
MOMCKOBBIE HAYYHbIE HCCIIEOBAHNS B OMOJIOTHH.

3HadyeHne OuoJOrMM B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. Ilpodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHue OWOJOTMM B MPAKTHYECKON
JEATEIIBHOCTH YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBIL.

JleMoHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. WM. Meunukos, H. U. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuupl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykKaMm», «CucteMa OMOJIOTHMYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE



JXKuBble cucTembl Kak mpeamer u3ydeHus ononoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb M ILEIOCTHOCTb, CIOKHOCTD MU  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHM3alUs, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBBIN,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
ouocdepusbiid. IIporueccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIC MPU3HAKH YKHBOTO.
XKuznp kak (opma cymecTBoBaHus Marepun. Hayku, usydaroniye >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSX OpraHU3alUH.

N3yuenune xuBBIX cucTeM. MeToabl Ouonormdeckod Haykuw. HaOmroneHue, n3mepeHwue,
AOKCIEPUMEHT, CHUCTEMaTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepeMeHHON. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumore3. Hynesas
runote3a. [loHsaTHE BEIOOPKH U €€ JOCTOBEpHOCTh. Pa3dpoc B Ouonornveckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [IpUunHBI MCKaXeHUs PEe3yabTaTOB HKCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpannn

Tabmuubt u cxembl: «OCHOBHBIE TPH3HAKU JKU3HWY», «bHonornyeckne CUCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3aluy KUBOM IpUpObD», «CTpoeHuE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepar, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6opynoBanue: 1abopatopHoe 000PYAOBaHUE /JIsi TPOBEACHUS HAOIIOACHUHN, N3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonb3oBaHuEe pa3aMYHBIX METOAOB IpPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpykTypHO-(QYHKIHOHATIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnelinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTonbl MONEKYJISIPHOM UM KIETOYHOM OMOJOrMHM: MHUKPOCKOINHSA, XpomaTorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHnnanbHOe  LEHTpU(YTHPOBAHMUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue DuKcuposanHvlx Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHnue Kiemox.

JleMoOHCTpaLuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIM MHKpockom», «Mcropus
pa3BUTHS METOJIOB MUKPOCKOIIUI.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHne MeTOAOB KJIETOYHON Ouonoruu (xpomartorpadus,
anekTpodopes, nudpdepenmansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKPOIIEMEHTEL. Boaa u €€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBaHHM KJIETKH, TEIUIOPETYISIUY.
MuHepalibHbI€ BEIIECTBa KJIETKH, UX OHMOJIOrHYecKasi poiib. Posib KaTHOHOB M aHHMOHOB B KJIETKE.

Oprannyeckue BENIECTBA KJIETKU. bruonorndyeckue nonumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonoruueckue GyHKIuu 6enkoB. [lpuonul.

VYrneBonpl. MoHOCaxapuabl, AUCaXapubl, OJIMTOCAXapUAbl W mojucaxapuibl. OOt
IUIaH CTPOEHUS M (U3NKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIUN
YTJIEBOJIOB.



Jlunuasl.  T'mapodmneHo-rHapodoOHBIe  cBoiicTBa.  Knaccudukanmss — nummmaos.
Tpurnunepuasl, pocoaunuabl, BOCKH, cTepousibl. buomornueckue pynkiuu mununos. Oomue
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJYIPOHUILIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykinenHoBbIX KuCIOT. HykineoTuasl.
[Tpunnun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunun PHK B kietke.

Crpoenne monekynbl AT®. Makposprudeckue cBsa3u B moiiekysne AT®. buonornyeckue
¢byaknuun  AT®. BoccraHoBieHHBIE TEPEHOCUMKH, HUX (QYHKIUH B KIETKe. /[[pyeue
HYyKaeo3uompughocgamoi (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHast O6uonorus: OMOXUMHUYECKHE U OMOPHU3UUECKUE HCCIEIOBAHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpBl OuOMOINIeKyl. Mooeruposanue cmpykmypol U  QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONEKYI U
UxX HenpUpOOHbIX AHALO208.

JdeMoHcTpannmn

[Toprpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, ®. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHBOW  IIPHUPOACY,
«Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B KHBOM MPUPOLIE».

Tabmuubr u cxemsl: «llepuogmueckas TaONMIAa XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYyJbl BOABI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€JIKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
aunuaoBy», «HykinenHoBblie KUCIOTHY, «CTpoeHue MoeKyabl ATDx».

Ob6opynoBanue: XUMAYECKas Mocyia ¥ 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHHe OEJIKOB C IOMOUIbIO KAUE€CTBEHHBIX pPeaKuil».

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIJIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPIaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumsl KJIETOK: 3yKapHOTHUYecKas M mHpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAJIbHbIE
00pa3oBaHus KJIETKH.

Crpoenne mnpokapuoTHueckol KieTku. KierouHas cTeHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(PHON NMPOKAPUOTUUYECKUX KJIETOK. MecTto u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenue u QpyHKIMOHUpPOBAHUE dyKapuoTHUYecKo kieTku. Ilna3maruueckas memOpaHa
(mnasmanemma). CTpykTypa IUIa3MaTtudyeckoil MemOpanbl. TpaHcopT BelIecTB uepes
I1a3MaTHYECKyl0 MeMOpaHy: maccUBHBIA (quddy3us, obnerd€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). ITomynmponumaemocts MeMOpaHnsl. PaGora
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIMUTO3, (harounTo3. Jk30uuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMHU KIETOUHOM CTEHKH pacTeHH, TpHOoB.

[uromnaszma. Ilutozonms. [lurockener. [IBmkenue nutorasmbl. OpraHoOWIbl KIIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIeTKH: sHaomnazmaruyeckas cetb (DIIC), anmapat [Nonbxu,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHne TpaHyJsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTe3  KJIETOYHBbIX MeMOpaH. ['nmagkuil  (arpaHyssipHBIi)
sHJIOMIa3MaTHYecKuii petukynyMm. CekperopHast ¢yHkuus anmapara [omnbmku. Moougukayus
benxos 6 annapame I onvoocu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHUH, MJIACTUIBL. [Ipoucxoodwcoenue
mumoxonopuu u naacmuo. Cumobuocenes (K.C. Mepexckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMM  MHUTOXOHApUA W mactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI



(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIUIACTHI  BBICIIMX
pacTeHuil.

HememOpannsie opranouas! kieTkd CtpoeHue u GyHKIUHM HEMEMOPaHHBIX OPraHOHIOB
KiaeTku. Pubocomsl.  Ilpomeoscymounvie  ¢hunamenmoi. MUKpoOWIAMEHTBL. AKmunogbie
MuKpoghunamenmsi. MBIIICUHbIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MukpoTtpy6ouku. Kierounsiii nenrp. CTpoeHue U JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpy0Oouku nutoriasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
SAnepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamun. belku XpomMaThHa — TUCTOHBL. Junamuxa s0epHou
obonouku 6 mumo3se. Aoepmwviii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpaL Ul

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

Tabmuubr u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpoeHne pacTUTENbHOMN KieTKu», «CTpoeHre MUTOXOHAPUWY, «Sapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepUuabHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHre CTPOECHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWCTB KJIETOUHON MEMOpaHbD».

JlaGopaTopHas pabGora «l/ccienoBanue Ia3smMoin3a M AEmaa3Mojn3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTnueckas padora «/3ydeHne NBUKEHUS HUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: mpeBpameHne AT® B oOMeHHBIX THpolieccax.
®epMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro meradbonuszMa. PepMeHThI, UX CTpPOCHHE,
cBoiicTBa W MexaHu3M jedcTBus. KodepmeHntbl. OTianuus (GepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEeHTAaTUBHBIX peaKIMil OT pa3INYHbIX (PAKTOPOB.

IlepBUYHBII CHHTE3 OPraHUYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuzeHnvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xioporuactoB B mpouecce porocuHTe3a. CBeToBas U TEMHOBAs
da3el. Pomoovixanue, Csz, Cy. u CAM-munvi pomocunmesa. IIpoyKTUBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCHUHTE3A. 3HAU€HHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPH(PHUUIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepUn. 3HAYCHHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbl 6poxenus. [IpoaykTel OpokeHHsT M UX HCIOJIb30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO30YIUTENH
00J1e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOTo oOMmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpolieccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenbHoe (GochopuimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH oOOMEHa BEIIECTB Mepea  aHadPOOHBIM.
D¢ hEeKTUBHOCTh YPHEPTETUIECKOTO OOMEHA.



JleMoHCTpanuu

[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHdeckuii oOMen», «buocwHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

Jladoparopnasi paGora «/3yueHune KaTATUTHYECKOW aKTHMBHOCTH ¢GepMeHTOB (Ha
IIpUMepe aMUJIa3bl WK KaTanas3bl)».

Jladoparopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTropnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBenHast uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu marpuyHoro cuHresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUUYHOIO
cuHTe3a. Peanmsamms HaciaeAacTBeHHOM uWHQopManuu. ['eHeTHYeCKHil KOJ, ero CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKPUIIIUMU: KOMIIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTh, aCUMMETPUUHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocunTtese Oenka. YcinoBus
ounocunTesa 6enka. Koguposanue amuHokuciot. Pois pubocom B GnocuHTE3€E OEmKa.

Coepemenunvie npedcmasienus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanusi akTHBHOCTH T€HOB y mpokapuoT. [mmore3a omepona (. XKaxo0, XK.
Mano). Monekynapuvie mexaHusmvl dKcnpeccuu 2ewog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLECCOB B KieTke. KiieTouHblii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasad,
unmezpasa.

Bupycuble 3a0oneBaHust 4enoBeka, KMBOTHbIX, pacteHuidt. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmezpayus u ananuz 6orvuux maccueos («bigdatay) cmpyxmyprvix
buonoeuueckux OanHvix. Hanomexmonoeuu 6 Ouonoeuu u meouyuwne. Ilpocpammupyemvie
@yukyuu 6enxos. Cnocobbi 0ocmasKu 1eKapcme.

JleMOHCTpaL U

IToprpetsr: H. K. Konsnos, 1. M. IBanOBCKUI.

Tabmuupt u  cxembl: «buocunTes Oenka», «['‘eHeTmueckuit Koa», «Bupych»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KIETKH

Knerounsii 1wk, ero mnepuoasl u perymsauus. Mutepdaza m muros. OcoOEeHHOCTH
npolieccoB, nporekaronmx B uatepgase. Iloaroroska kietku k nenenuto. Ilpecunrernueckuit
(TTOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpda3bl.

Matpuunsiii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkamuu  JHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTHUIAPAJUIENBHOCTh. MexaHusm
permmukanuu - JIHK.  Xpomocombl. Ctpoenne xpomocom. TermoMmepsl U  TeloMepasa.
XpOMOCOMHBIM HAOOp KJIETKH — KapuoTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpPBI XPOMOCOM.
['omosiornunbie XpoMocoMel. [1010BBIE XPOMOCOMBEI.

Jenenne kinetkn — mMuro3. CTaguum MHUTO3a M NPOUCXOIALIME B HUX Mpouecchl. Tumsl
muto3a. Kaprokunes u nutokunes. buonornyeckoe 3HaueHNE MUTO3a.



Perynsiuss MUTOTHYECKOTO IMKIA KieTkd. [Iporpammupyemasi KiIeTo4Has THOENb —
aronTo3.

Knerounoe siapo, XpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposas xnemrka» — ououngopmamuuecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemMoHCTpauMu

Tabmumel u cxembl: «JKU3HEHHBI MUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MUKporpenaparbl: «MuUT03 B KieTKax KOpelika
JTyKay.

Jlaboparopnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

Jladoparopnasi padora «HaOmoneHrne MuTO3a B KJIETKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonormueckoe  pazHooOpazue  opraHu3moB.  OIHOKJICTOYHBIE, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCco0EHHOCTH CTPOCHUS U KU3HEACATEIHLHOCTU OJHOKJIETOYHBIX OpPraHu3MOB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpTaHU3MBI.

B3auMocBA3p yacTeld MHOTOKJIETOYHOIO Opranu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOJISINASI, OCHOBHAs, MexaHu4deckas. OCOOCHHOCTH CTpOCHHS, (DYHKIUNA W PaCIIOIOKCHUS
TKaHEel B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JIOBEKa. THUMBI JKUBOTHBIX TKaHEW: SIUTETUAIbHAs,
COCIMHUTENIbHASA, MblleuHas, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpPaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbl OPTaHOB
JKUBOTHBIX U YesioBeKa. DYHKITMU OpPraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHE U THIThI COSAMHEHUS
KOCTEM.

JBwxeHue oOpraHu3MoB. J[BI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIB>KeHHe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlieuHas cucrema. Pedekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranuszmoB. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHne TO3BOHOYHBIX KUBOTHBIX. OTAENBI MUIEBAPUTEIHHOTO TpakTa. llumieBapuTenbHbIC
»kenesbl. [IumeBapurenbHas cucremMa 4enoBeKa.

Heixanue opranu3MoB. [[pixanue pacrenuid. J{pixanue >xuBoTHBIX. Jnuddy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JE€rodHoe
nbixanue. JIpIxaHwe TO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. JBOJIOIMOHHOE YCIOXHEHUE
CTPOEHHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucCTeMa uYeloBeKa. MeXxaHu3Mm
BEHTWIAINH JIETKUX Y ITUIl U MJIEKONMUTAIOMUX. Perymsimus apixanus. [{pixaTenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrtemMa u e€ opranbl. KpoBeHOCHas cucTema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjlle, KPOBEHOCHBbIE cCOCYyAbl M KpoBb. Kpyru
KpoBOOOpaIreHusi.  DBONIOIMOHHBIE  YCIOKHEHUS  CTPOCHHUSI  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perynsius.



Beinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CokparutenpHble Bakyoiu. Opranbsl BblieneHus. @uibTpanus, cekpeuus H  oOpaTHoOe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBsA3b MOJOCTU Tela C KPOBEHOCHOM
U BBIICIUTENBHON CHUCTEMaMM. BplnenacHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenue u pyHkunonupoBanue Heppona. ObpazoBaHne MOYH Y YEIIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIMTa Yy MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpencrBa nacCUBHONW U
XUMHUYECKOH 3a1uThl. OUTOHIIAIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOU3BOIHBIE. 3alllUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KieTOUHBIW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxnéuuelii u  npuOOpeTéHHBIM  cneuupuueckuid UMMYyHUTET. Teopusi KIOHAIBHO-
cenektuBHoro nmmyHnurera (I1. Dpmux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHple OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHIA.

PasnpaxxuMocTs M peryiasiuus y OpraHusmoB. Pa3apaXumocTs y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisinus y pacTeHuil. POCTOBbIE BeleCTBA U HX
3HA4YCHHUE.

HepBHas cucrema u peduiekTopHasi perynsuusi y >kKMBOTHBIX. HepBHasg cuctema u eé
OTIeNbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc n pednexropras ayra. bezycnoBuble u
YCIIOBHBIE PEPIIEKCHI.

['ymopanbHasi perymsiivsi M SHJIOKPHUHHAs CUCTEMa JXUBOTHBIX M 4yesioBeka. JKesesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TrOpMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpannmn

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUYHBIE BOJOPOCINY,
«baktepun», «Ipocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHu pacTeHMID,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHE JHCTOBOM TIUIACTUHKMY, «TkaHu
KUBOTHBIX», «Ckener 4venmoBekay», «llmmeBapurenpHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BpinenurenpHas cucTeMa», «DHIOKpPHHHAs cucTteMay, «CTpoeHne Mple», «MIMMyHUTETY,
«KumeyHomnonoctHele», «CxemMa NUTaHUS pacTeHHiD», «KpOBEHOCHBbIE CHCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IUIaHapun», «BHYTpeHHEEe CTpPOEHHE 10KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHasg cucrema nrtun», «HepBHasg cucTeMa MIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOIN, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
HK3EMIUIAPBl KOMHATHBIX PacTEeHHM, repOapuu pacTeHUI pa3HBIX OTJENIOB, BIIAXKHbIE MpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEIIOBEKa,
o0opynoBaHue Ui JIEMOHCTPAllMd [MOYBEHHOIO M BO3AYIIHOIO THMTAaHUS pacTEHHH,
paculeruieHdsl Kpaxmaina U OenkoB 1oja JeiictBueM (epmMeHTOB, 00OpyJdOBaHHME IJif
JEMOHCTpPALMK OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUnYHbIX KUBOTHbIX.

JlabopaTopnasi padora «/3ydyeHne TkaHel pacTEHUI.

Jladoparopnasi padora «/3yueHne TKaHeH JKUBOTHBIX.

JlabopaTopnasi padora «l3y4ueHne opraHoB IIBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmuHoxkenue. IlonoBeie kieTkHU, uiaum rameTel. Meio3. Cranguu Mmeiio3a.
IToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buonornueckuii cMbICa Mel03a U MOJIOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe  pasutrhe. Il'ameroreHe3 'y JKMBOTHbIX. [loynoBble — kemnes3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaTorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WNunuBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOrHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyusa mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opoobnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH POOJICHUS MIIEKONMUTAIOIIUX. 3apOJIBIIMIEBHIC JIMCTKH (TACTPYJISIIHS).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOe BiMsHUE YacTel
pasBUBAIOIIETOCS 3apofblia (3MOpHOHaNbHAs HMHIYKIMA). 3akiajka IJJaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIBHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CpEebl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHbli mepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIO3BOHOYHBIX W II03BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl peryisiiMd pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pa3zmuoxenne u pasButue pacteHuid. ['amerodur m cnopodut. Meko3 B KU3HEHHOM
nukie pacrenunit. OOpasoBaHue crop B Tmpouecce wmeio3a. [‘amerorenes y pacTeHUM.
OmnnosoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. [[BOMHOE OIIOOTBOpPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTUE CEMEHHU.

MexaHu3Mbl PEryIsSIlIud OHTOIEHE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpaLuu

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

Tabmuupl 1 cxembl: «BereratnBHOEe pa3zMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXXKEHHE »HBIUVIEHB», «Pa3MHOXEHHE THIAPBDY,
«Meito3», «Xpomocombl», «['amertorenes», «CTpoeHHE SHUIEKIETKH U CIEPMATO30HIa»,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsamoe u Hempsimoe pas3BuTHe», «Pa3BUTHE MaiCKOro
Kyka», «PasButue capaHum», «Pa3BuTue JIArymku», «/{BOMHOE OIJIOOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOAOJBHBIX M JABYJOJIBHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOM  KamycTeD», <«OKW3HEHHBIM LMKI MXa», <OKH3HEHHBIM LUK NanoOpOTHUKA,
«KU3HEHHBIN TUKII COCHBDY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOITpenapaThl sSIMIEKIETOK U CIIepMaTO301/I0B,
Mozelnb «L UK pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BpIsSBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH TTO3BOHOYHBIX
JKUBOTHBIX.

JladopaTopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIINX PACTCHUN».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIE€HHUS W pa3BUTHsS T'€HETUKH Kak Hayku. PabGotsl I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeyecTBeHHBIX Y4YEHBIX B pa3BUTUU TreHeTuku. Paboter H. K.
Konsmosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.



OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJlJIEIbHbIE
TEHbl, AJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, T'OMO3UIOTAa,
reTepO3UroTa, YHCTas JIMHUS, THOpUABI, TeHOTUN, (eHoturn. OCHOBHBIE METOIbl T€HETHKHU:
TUOPUAO0IOTHYECKHM, TUTOJOTUUECKHI, MOJIEKYIISIPHO-T€HETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBuiios, A. H.
benosepckuii, I'. . Kaprieuernko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! u cxembl: «MeTobl TeHETUKIY, «CXEMbl CKpEIBaHU.

JlaGopaTopnasi pa6ora «/[po3oduia kak 00bEKT FT€HETHUECKUX HCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
rubpuaoB nepBoro nokojeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuierienus mpu3HakoB. [{uTonornyeckne 0OCHOBBI MOHOTHOPUAHOTO CKpeniuBanus. ['umnoresa
YUCTOTHI T'AMET.

AHanuzupyroliee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.
Jurubpupnoe ckpemuBaHue. Tpetwit 3akoH MeHnens — 3aKOH HE3aBHCHMOTO

HacJIeI0BaHMsl TPU3HAKOB. [{UTOIOrHYecKrne OCHOBBI TUTHOPUHOTO CKPEIIYBAHUS.

CuennenHoe HacienoBanue npusHakoB. Padotel T. Moprana. CremnieHHOe Haclea0BaHNue
ICHOB, HAapYIIECHNE CLEIUICHUS MEXy FTeHaMu. XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIA MEXAHU3M OIPEAEIICHUS I107a. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBII M TIeTeporaMeTHbIM IoJ. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne npu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TI€HA.
MHOXeCTBEHHBIN auienu3M. B3aumonaelcTBue HeauIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tomumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJOrMUECKUX MPOLIECCOB, NOBEACHMS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3fMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOM». ['eHeTHuecKne acleKThl KOHTPOJIS U U3MEHEHUS HaclleICTBEHHON MH(OpMaIiy B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBblii 1 BTOpoi 3akoHBI Menzens», «Tperuit 3akoH MeHnens»,
«AHanmu3upyollee ckpeuuBanuey, «HenomaHoe nomuHupoBanuey, «ClemieHHOE Haclel0BaHne
NPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN AJIENN3M», «B3anMoneiicTBre reHOBY.

Ob6opynoBaHue: MOJENb ISl JEMOHCTpAllMM 3aKOHOB €IMHO00pa3usi TMOpHUJIOB MEPBOrO
MIOKOJIEHUSI M PACIICIUICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIE0BaHMs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodpuna».

IIpakTnyeckass padora «l3ydeHue pe3yabTaTOB MOHOTUOPUAHOTO CKPEUIUBAHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KadecTBEHHblE M KOJIMYECTBEHHBIE NPHU3HAKUM. Buabsl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.



MoudukaronHas ©3MEHUYUBOCTb. Ponb cpeasl B GOpMHUPOBAHUU MOIUGDHUKAIIOHHON
n3MeHunBOoCTH. Hopma peakiuu mpusHaka. BapuwarnmonHslid psa v BapuannoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITMYECKONW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTalIHOHHASI.

KombOunaruBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOMHATHUBHOU
U3MEHYUBOCTH. POJTh KOMOMHATHBHON M3MEHYHBOCTH B CO3JJaHUM TE€HETUYECKOTO pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTranuroHHass W3MEHYMBOCTb. BuIpl MyTauuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTalUM. SIOepHbBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckue W MojoBble MyTanuu. [IpUyuHBl BO3HMKHOBEHHUS MyTaunuil. MyrareHel U HX
BIIMSIHHE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacienctBeHHoW usmeHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUHMBOCTH U
HACJIEJACTBEHHOCTb.

OnueceHemuxa u 5NULEHOMUKA, POIb INUSEHEMUYECKUX (aKmopos 6 HACIe008AHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.

Tabmunel U cxembl: «Buasl HM3MEHUUBOCTHY, «MoauduKanMoHHAs W3MCHUYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a00JieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPhl KOMHATHBIX PACTCHHM, PHUCYHKH
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciaenoBaHue  3aKOHOMEPHOCTEH  MOAMGMUKAITMOHHOU
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHOW KPUBOW.

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

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoBexka. MexayHapoaHasi NporpaMMa HCCIEIOBAHHMS TI'€HOMa 4YeJIOBEKa.
Metoapl U3ydeHUs] TEHETUKU YEJIOBEKa: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITUTOT€HETUYECKHH,
MONYJISALUOHHO-CTaTUCTUUECKUH, MOJIEKYIsipHO-reHeTnueckuii. COBpPEMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMomnpo [TI[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ €HHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
Bone3nu ¢ HacneACTBEHHON MPEAPACONOKEHHOCThI0. 3HAYEHHWE MEIUIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETHYECKUX 3a00NieBaHUM YenoBeka. MeauKo-TeHEeTHYecKoe
KOHCYNbTHpOBaHKEe. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
WCCJIEIOBAaHHM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue (GakToOpbl MOBBIIEHHON YYBCTBUTEIBLHOCTH YE€JIOBEKa K (PU3MUECKOMY H
XAMHMYECKOMY 3arps3HEHHUIO OKpYyXKarolleh cpelapl. ['eHeTtuueckas NpeapacroyioKEHHOCTh
YEJI0BEKa K MaTOJIOTHSM.

JleMoHCTpanun

Tabmuupl u cxemsl: «Kapuotun udenoBeka», «MeTonbl W3y4eHUsS TEHETUKU YEIOBEKay,
«["eHeTrueckue 3a00I€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHaIN3 POAOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKuus. 3apOoXKICHHUE CEJNEKIMU W JoMecThkanuu. Ydenue H. .
BaswuiioBa o LleHTpax mpoucXoxaAeHUs U MHOT000pa3us KyabTypHBIX pacTeHuid. Ponb cenexuun
B CO3/JaHMM COpPTOB pacTeHUM M 1opoxa KHUBOTHbIX. Copr, moponxa, mTaMM. 3akKOH
TOMOJIOTUYECKUX PAAOB B HAciEeACTBEHHON m3MeHunBocT H. M. BaBuioBa, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

Metoap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
DTtanbl KOMOWHAIIMOHHOW ceneknuu. VcnbiTanue mpousBoAuTeNeld mo motoMcTBy. OTOOp 10



TEHOTHITY C IOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTUITY C MMOMOIIBIO aHAIN3A
JIHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKIUOHHOW paloThl. PamuarnMoHHBIN U
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHuE TEHOMHOTO pENaKTUPOBAaHHS M MeToJoB pexkoMOuHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOTHOTO MaTepHralia Jisl CEJIEKLUU.

[omyyenne momuruionsoB. BuyTpuBumoBass rubpuamsanus. brmzkopoacTBeHHOE
CKpellMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALIKAL
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMKEHHS CeNeKIUH pacTeHUd u
YKUBOTHBIX. «3€1€Has peooYUsLy.

CoxpaHeHHEe U U3YYCHHE I'€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM UM HX JUKUX
poauueit A co3/1aHus HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03aUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYUEHUS CYUWEeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpannn

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

Tabmuubl u cxembl: «L{eHTpBI TPOUCXOXKACHUSI 1 MHOTOOOpa3usi KYJIbTYPHBIX PacTEHHI,
«3aKOH TOMOJIOTMYECKHX PSJOB B HACJIEACTBEHHONM HM3MEHUMBOCTH», «METonbl CceleKun»,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JlaboparopHnasi paGora «/3yueHue COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METOJBI M JIOCTHKEHUS CEJICKIIMH PACTCHHM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTHA ¥ CHHTETHYECKAsI OUOJIOTUS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHas OWOTEXHOJOrus: XxjeOoreueHue,
NOJy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoouosoruyeckuit cuute3. OObEKThI
MUKpOOHOJIOrHYeCKuX TexHoaorui. [IponsBoacTBo OenKka, aMUHOKHUCIOT U BUTAMHHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPAaBIEHHOTO  M3MEHEHUs U
KOHCTPYHPOBAHHUs T€HOMOB C LI€JIBIO MOJYYEHHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEPKAIINAX
HE BCTpEYaroIuecs B MpHpoJie ONOCHHTETUYECKHE TYTH.

Knerounas unHxenepus. MeTonbl KyJabTypbl KJIETOK M TKAaHEH PACTEHUN M KUBOTHBIX.
Kpunobanku. Comatnueckas rudpuauzanmus U comatudeckuid smOpuoreHes. Vcmosnb3oBaHue
TaliOWJI0B B CEIIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U HONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PekoHCTpyKIIMsST SHIEKIETOK M KIOHUPOBAHME >KMBOTHBIX. METOH TpaHCIIaHTAlUU sep
KJIETOK. Texnonocuu 0300po8neHus, KylbMueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KVIbIYD.

XpOMOCOMHas U I'eHHast UHKeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYUPOBAaHUE
pexkomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIIEKTHUBBI
XpPOMOCOMHOM M TE€HHOW WHXXEHEpUH. OKOJOTHYECKHE M JTUYECKHE MpOoOJIeMbl TE€HHOU
WHKEHEPHUH.

Menunuackue 6norexnonoruu. [loctrenomuas uudposas meaununa. [1IP-quarnocTuka.
MeTa00s10MHBIN aHANINU3, TEHOLIEHTPUUECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLEHKHU COCTOSHUS



€ro 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepanus paka. 3D-
OnouHXeHepuss [UIsl pa3pabOTKU (QYHIAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYEeTaHHEM TEXHOJOTHi TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonaunra s peuieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBI.

Co3nanre BEKTOPHBIX BAaKIMH C LEIbI0 OOECIeYeHHsT KOMOMHUPOBAHHON 3alIUTHI OT
Bo3Oyauteneli OPBU, ycTraHoBieHHE MOJICKYJIAPHBIX MeXaHW3MOB (yHKnuoHupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMAcHbIC 3a00JIeBaHMS YeTIOBEKA U )KUBOTHBIX.

JemoHCcTpauMu

Tabmuubet u  cxembl: «/cnonb30BaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KiieTouHass nHXeHepus», «I'eHHass HHKEHEPUSI».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «llosydeHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKceKypeust «buoTeXHOIOrUs — BayKHEHIIask IPOU3BOAUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y HayyHas JearenbHocTh Y. JlapuHa.

JBuwxkymue cuibl 3Bodronud  BuioB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
pPasMHOXKEHUs OpPraHU3MOB, HACJIE[ACTBEHHAas HM3MEHUYMBOCTh, OOppOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoi Teopuu 3Bomtonuu (CTI). HeliTpanbHas Teopusi 3BOIIOLUU.
CoBpeMeHHas HBOJIONMOHHAS OMOJNOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBECHHO-HAYyYHOU KapTHUHBI MUDA.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmuupl n cxemsl: «Cucrema k1ot npupoasl (no K. Jlunuew)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHUPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpaszue
KYJbTYpHBIX (popM KamycThl», «Iloposbl JOMAaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHHS IBMKYLIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUYECKOM TEOPHUHU IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[Tonmymsiuyst Kak d2JeMeHTapHas €AWHHULA SBOMOLMH. COBpEMEHHBIE METOIBl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisuil. I3MeHnenne reHooH/1a NOMyIISIIMY KaK
DIIEMEHTAapHOE HBOJIIOLIMOHHOE SBJICHUE. 3aKOH TIeHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMKYIIME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIecc.
KombOunaruBHass u3mMeHUHMBOCTh. [[peii reHoB — ciyyaiiHble HEHamnpaBli€HHblE W3MEHEHUS
qacToT ajulese B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue 2enemuuecko2o paznooodpasus. npudunvl u creocmeus. Illposenenue s¢ppexma
Opeugha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanun. M307sM0Ms  TOMYISIIMNR:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIoruyeckas (penpoayKTUBHAs).

EcrectBennblii oTO0Op — Hampapistomuil ¢aktop 3Bomonnud. PopMbel eCcTeCTBEHHOTO
oTOopa: IBMXKYUIUH, CTaOWIM3UPYIOUINH, paspeiBatouuil (au3pyntuBHbIN). [lonoBoit otGop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMAIILHOTO ITOBECHMSI JKUBOTHBIX.



[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJIbTaT MHKPOABOIIONMU. BO3HUKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopd o3l U uanoaaanTanuu. [Ipumepsl mpucnocodaeHni
y OpraHum3MoB: Mopdonorndeckue, QHU3NOIOrHYECKHE, OWOXMMHYECKUE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLMM.
Wzomsiiust — kimroueBoit  pakTop BuAooOpaszoBanus. Ilytu u cmocoObl BUa00OpazoBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anuus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponp sBomonoHHoM Ouosiornn B pa3paboTKe HAy4YHBIX METOJIOB COXPAaHEHHUS
O6unopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3HUTOB U HMX XO03s5ieB. MeXaHH3MbI
bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpan U

[Toptpetsi: C. C. UerBepukon, 2. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAS U3MEHUYHUBOCTHY, «[lomynsuonHast CTPyKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBHKyIIMe CHJIBI  SBOJIOIUI,
«DKOJIOTHYECKasT W30JALUS TONYJISIIUKA CeBaHCKOW (opemny, «'eorpaduueckas H30IALUSL
JUCTBEHHHIIBI CUOUPCKOM M TUCTBEHHHIIBI AaypcKoii», «[lomysioHHbIe BOTHBI YHUCICHHOCTH
XUIIHUKOB U XepTB», «(Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «@PopMmbl OOpbOBI 3a
CYIIIECTBOBAHHEY, «MHaycTpranbHbIi MEJTaHU3M, «OKuBblie UCKOIIaeMbIe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MXUBOTHBIXY,
«Dusnonoruueckue agantanuny, «l[IpucnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTDY,
«Kpurepun Buga», «Bunbl-nBoiinukn», «CTpykrypa Buzaa B 1npupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TpEX  BUIOB  JAHABIIICH,
«OKoJIOTUYECKOE BUI000pa3oBaHue BHUAOB cuUHHUL, «[lonumimonasl pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

OOGopynoBanue: repdapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
npUMepaMu pa3jMYHbIX MPUCIOCOONIEHUH, Yydela MTHUIl M 3Beped pasHbIX BUIOB, repbapuu
pacTeHuii OIM3KUX BUI0B, 00pa30BaBIINXCS PA3JIMUYHBIMU CITIOCOOAMHU.

JlaGopaTopHas pa6oTa «BrIsgBIeHIEe H3MEHUYNBOCTH y 0COO€H OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHU3MOB W HMX OTHOCUTEJbHAs
[EIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Maxkpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBotolMy. [laneonTonornyeckue MeToAbl U3Y4E€HUS SBOIOIHH.
[Tepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuyeckue metonpl u3ydeHus spomonuu. CpaBHeHue Quopbl U (ayHbl
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emian. BUabl-9HIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl U3YUYEHHS SBOJIOLMH.
I'eHeTnyecKnE MEXAaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHMS JBOJIIOLMOHHBIX HOBILECTB.
["'oMonornyHble ¥ aHAIOTMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MonekynspHo-
reHeTHYeCKrue, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKHe METOJbl  HM3YYCHHs]  HBOJIOILHUH.
["omonornynsie reHbl. CoBpeMeHHbIE METOIbI TOCTPOCHUSI (PUIIOTEHETHUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpPHOCTH (TMpaBWia) JBOMONUH. [lpunyun  cmeuvl  YyHKYUIL.
HeoGpatumocTs 3BotoIMK. AanTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpPaL UK

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

Tabmumpl U cxembl: «OUITOTEHETHYSCKUM PSJI JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
auiepsl», «Cterouedans», «Punnodurel», «CeMeHHble MAanoOpoTHUKUY, «buoreorpaduyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO



pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTUYHBIE  OPraHbD»,
«PynumeHTBI», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeloBeKa W IIUMIaH3e», «lJ1aBHbBIE
HaINpaBJICHUS 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

O6opynoBaHue: KOJUICKIMM, repOapuu, MYJSKU HCKOMAEMbIX OCTaTKOB OPraHu3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxosxnaeHue u pa3BuTHe JKU3HU HA 3emJie

Hayuynble rumoTe3pl MpPOMCXOXKIEHUS >XKU3HM Ha 3emse. AOuoreHe3 M MNaHCHEPMHUS.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Peau, JI. Cnannanuanu, JI. [Tactepa.
[TponcxoxxaeHne >KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HEOpraHUUecKoi »Bosonuu. [InanerapHas (reosorudyeckas) 3BOIOLHUS.
XUMHUUYECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onpir C. Mmmepa u I'. Opu. OOpa3oBanue mnosmmepoB u3 MoHOMepoB. KoarepaTHas
runote3a A. WM. Onapuna, rumore3a mepBuuHoro OymnpoHa Jk. XomnpelHa, reHeTHdeckas
runoteza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUcropust 3emnum u Meroiapl €€ u3ydyeHus. lckomaemble OpraHMYeCKUE OCTATKHU.
I'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHAasE M a0CONIOTHAasE  [EOXPOHOJIOTHS.
['eoxpoHoOOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOJBL, SITOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BOMIOLUS MEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HuKHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIIEHKM KakK aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [Ipokapuorsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[IpoucxoxaeHMEe  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIOLMU BbICIIUX pacTeHUd. OCHOBHBIE apoMop(hO3bl PACTEHUHU.
Beixon pacrenuit Ha cymy. llosBiaeHue CHOpOBBIX pacTeHHUHM M 3aBOCBAHWE HMHU CYIIN.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIC. DBOMIOIMSA MMO3BOHOYHBIX. [Iporcxoxkaenre aMmpuOuil U penTHIIdiA.
[Tpoucxoxaenne Miekonuraromux M nTul. llpuHimn kmrodeBoro apomopgosa. OcBoeHue
0€CT03BOHOYHBIMH U T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emiie 10 3paM U IEPUOAAM: apXeH, MPOTEPO30H, NAIEC030i, ME3030H,
KaiiHO30HM. OOmias xapaKTepuUCTHKa KJIMMaTa W Treojlorndeckux mporeccoB. llosBieHue u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHE: €ro YCJIOBUS U BIMSHHE Ha Ta30BBIH
cocTaB aTMOC(ephI.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIH 3KOJIOTMUECKUH KpU3HC, ero ocodeHHocTu. IIpobnema
coxpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdeckoro mupa. [IpuHIUMNBI KIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Hoptpersr: @. Pean, JI. Cnannanuaunu, JI. Ilacrep, 1. . Meunukos, A. 1. Onapun, Jx.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxxeHus: xu3Hm», «Cxema ombita C. Musepa, I'. FOpu», «OTansl HeopraHMuecKoi
’BOMIIOLIMNY, «I'eoxpoHonoruueckas mkana», «HadampHbple 3Tanbl OPraHUYECKON 3BOIOLUNY,
«Cxema o00Opa3zoBaHHsi JyKapuoT MyTéM cuMmOuoreHesa», «CucCTeMa KUBOW MPUPOIBIY,



«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BoJgopocian», «Mxwm», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUS SKHUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikaromuecs», «lITuupm,
«Munekonuratroue», «Pa3BuTue JKM3HM B apxedckol apewn, «Pa3zBurme KH3HH B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HKM B TNAJNCO30MCKOM 3pey», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOW »dpe», «CoBpeMEHHas CcHCTeMa
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEJNOB, KOJJIEKIMU HACEKOMBIX,
BJIQXKHBIC Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJLIIOCKOB, KOJUJICKIIMM HWIJIOKOXKUX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUL WU 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOITA€MBbIX, MYJISIKH OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas sgaboparopHas padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
U3Yy4EHHIO a0MOTCHHOTO CHHTE3a OPraHUYECKUX COCTMHEHUI B TIEPBUYHOM aTMOChepey.

JlaboparopHasi pabora «/3ydyeHHe M ONUCAaHUE HCKOIMAEMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS pACTEHUM pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0coOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3paensl u 3agaun auTponosoruu. Metoasl aHTPOIIOIOTUH.

CraHOBJIEHHE TPEACTABICHUI O NPOUCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HaYUYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IIOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOpP(]OIorHuecKue,
sMOpHonorndeckue, (U3NOIOTr0-OMOXUMUYECKHEe, TOoBeAeHYeckre. OTINYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTPOMOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHo1ieHre OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBIE CTaJUU aHTpoIoreHes3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI (TPOKOHCYJIBI)
U paHHHE TOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JIBYHOTHE TNpeaku Jroaer. UenoBek ymenbli, NepBble M3rOTOBIECHUS opyauil Tpyaa. Yenosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JitoJed 3a mpeaensl Adpuku. Yenosek reinenboeprekuil —
001l MpeoK HeaHJePTAIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHIepTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeN0BEeK, OCBOEHUE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTrka u maaeoreHOMUKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKka. EcTecTBeHHbIN OTOOp B MONYJSALUSAX 4YeslOBEKa.
Myrainmonsslit porecce U noarumMopdusm. [lomymsIroHHbIE BOIHBI, Ipeii() reHOB, MUTpaLIUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHsTHe o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBATOpHAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo IuiaHere. EnuHCcTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocobieHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBHUSM
OKpYyXaroliel cpenpl. BiusHue reorpaduueckoil cpenbl u Jpeiida TeHoB HA MOPGHOIOTHIO U
(bU3HMOIOTHIO YeTOBEeKa.

MexaucuuIIMHApHbIE METOAbl B (U3HUECKON (OMOJIOTHYECKOW) aHTPOIOIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTMST M TAJICOAHTPOIOJIOTHUS ~ YEJOBEYECKUX  MOMYJISALHUM.
buocouuaneHble  WccienoBaHUS ~— NMPUPOABI  uyenoBeka.  MccimenoBaHue — KOSBOIIOLUU
OHMOJOTMYECKOTr0 U COLMAIBHOIO B YETIOBEKE.



JleMoHCTpanuu

[Toptpetsi: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOABI  aHTPOMOJIOTUNY», «[OJIOBHOH MO3T  4YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT YeloBeKa W CKeNeT MIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI AHTPOIOIreHe3a», «IBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK)»
«Heangepraneup», «KpomanboHIbl, «l[Ipeaxku yenoBeka», «ITalbl BOJIOIUH YETOBEKAY,
«Pack1 uenoBekar.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEN, MPEAMETOB MAaTEPUAIBHON KYJIBTYpPbl IPEIKOB
YeJoBeKa, penpoaykiuu (dortorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeJoBeKa, (poTorpaduu HaXOAO0K MCKOMAEMBIX OCTATKOB YeNIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera YeJIOBEeKa M Yepera HMIMMIIaH3€, MOJEIb KUCTU YEeIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa IIPEIKOB YEJIOBEKA.

Jladoparopnasi padGora «M3yueHHe OCOOCHHOCTEH CTPOCHHS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aanTaluil 4eJI0BEKay.

Tema 6. OJxoJsiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaou

3apoxaeHre U pa3zButhe sKonoruud B Tpynax A. ['ymGonsbara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBs3b
HKOJIOTHU C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOMOAEHUA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJAHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKPYKAIOIIEH CPE/bl: JOKAJIbHBIM,
PErHOHANIBHBIN U INI00ATBHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa C MNpupoaoi. POpMHUpPOBAHUE SKOJOTUYECKOW KYJIbTYpbl M
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannmn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuue!l u cxembl: «Paznensl skoigorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPY’KaIoIEeH Cpeably.

JlabopaTopnas padora «/3yueHrne METOJI0B KOJIOTHIYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTM MX JeicTBus. Knaccudukanus
DKOJIOTMYECKUX  (PAKTOpPOB:  abMOTHYECKHE, OHOTHYECKHE, aHTpomoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuno munumyma (K. [npenrens, 0.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil pakrop. JlelicTtBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TpYNNbl PACTEHUW U JKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUTHaJIbHAs poiib cBeTa. DOTOneproInu3m.

TemnepaTypa kak dKonorumueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL.
[TorikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTs kak skonorumdeckuii dakrop. [IpucnocobneHus pacTeHuid K MOAIEPKAHUIO
BogHOrOo Oanmanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMA.

Cpensl oOWTaHUsT OPTaHW3MOB: BOJIHAS, HAa3€MHO-BO3/YITHAs, TMOYBEHHAs, TITyOWHHAS
MOJIMTOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3NKO-XMMHYECKHEe OCOOCHHOCTH cpeJl OOUTaHus
opranu3MoB. [IpucrnocobieHns OpraHu3MoB K KU3HH B Pa3HBIX Cpeax.

buonornueckue putmel. BHennue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tpucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHH JKU3HHU.



XKuznennsie Gopmbl opranu3moB. [Tonarue o xusHeHHOH (opme. JKuzHenHble (HOpMBI
pacTeHUii: NepeBbsl, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBbl.
Kuznenuole (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  ¢akropel. Buabl OHMOTHYECKUX  B3aUMOJACHUCTBHIN:  KOHKYPCHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomneparus, MyTyalin3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO, HaxJeOHuM4ecTBO). Herpoduueckne  B3amMoaelcTBHs — (TONMUYECKHUE,
dbopuueckue, (adpudeckue). 3HaUYCHUE OMOTHYECKUX B3aMMOICHCTBUN IJIsi CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIIUTT KOHKYPEHTHOTO UCKITIOUSHUS.

JemoHCTpauMu

Tabmuiel 1 cxeMbl: «JKoIorudeckue GakTopbl», «CBETOBOM CHEKTPY», « IKOIOTHUCCKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
KUBOTHBIEY», «DU3MOIIOTHUYECKUE aJanTallii XUBOTHBIX», «Cpeasl OOUTAHHS OpPTaHW3MOBY,
«buonoruyeckue putMe», «KusneHusie Gopmbl pacTeHuit», « KuzneHHble POPMBI )KUBOTHBIXY,
«IKocHucTeMa MIUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOMHOro Jeca», «llenu nuranusy,
«XuiauvectBoy, «Ilapazutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: TepObapuu pacTCHW W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3JIMYHBIX  JKOJOTHYECKHX (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETONIFOOMBBIC, TCHEIIOOMBHIC W TEHEBBIHOCIHBBHIC KOMHATHBIC
pacteHus, repOapuu ¥ KOJUICKIHUU TEIUIOJIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHWid, dYydela ITHIl W 3Bepeld, repOapuu pacTCHHi, OTHOCSIIHUXCS K TUTPOPUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHs] MAHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
00MTAONINX B Pa3HBIX Cpelax, repObapuu M KOJUICKIIMM PACTCHUN U KUBOTHBIX, 00JIaIal0IINX
yepTaMu TMPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopnasi padora «BpisBieHre MPUCTIOCOOICHUNM OPTaHU3MOB K BIUSIHUIO CBETaY.

JlabopaTopnasi pa6ora «BblsBIeHHE NPUCIOCOONCHUN OpPraHU3MOB K BIIHSHUIO
TEeMITepaTyphI».

JlabopaTopnasi padora «AHATOMHYECKHE OCOOEHHOCTH PACTEHHH W3 pa3HBIX MecCT
oOUTaHUMY.

Tema 8. Jko/10rusi BUAOB M NOMYJIAIMI

DKOJIOTHYECKUE XapaKTePUCTUKH Tonmyssinuu. [lomymsiusa kak Ouosiorudeckas cucrema.
Ponbe HeogHOpomHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OHMOJOTHH BUAOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYpHI oMy siiinii. OCHOBHBIE TTOKA3aTENIN MOMYJISIINH:
YUCJIIEHHOCTbh, IJIOTHOCTh, BO3pAaCTHAas U IMOJOBas CTPYKTYypa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoJIoruyeckasl CTpykTypa nonyaauuu. OUeHKa YMCIEHHOCTH mnomyisuuu. JluHamuka
NONyJISAIUU U €€ perynsius. buornueckuii moTeHIMan nonyasiuu. MoieTupoBaHue JUHAMUKA
nonynsiuud. Kpussle pocta uyucinenHoctu nonyisuuu. Kpusele BbDKHMBaHMS. Perymsmus
YUCJICHHOCTH TMOMYJALMI: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
Dkonorudeckue crpareruu BuaoB (r- u K-crparerun).

[TonsitTue 00 »KoNOrMYecKo HuUme BUAA. MecTtooOutanue. MHOTOMEpHass MOEhb
skosornyeckord HumM Jx.M. Xatuuncona. Pazmepsl skosiornyeckoi Huu. [loreHunansHas u
peann30BaHHAs HUIIIN.

Bux kak cucrema nomynsuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHbIE CTPATETHUHU.
DKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJECHUS M MUTPALMl KUBOTHBIX. buonornueckue HWHBa3HHU
qy>KEPOJIHBIX BUIOB.

JleMoHCTpanun

IToptper: [Ix. WM. XaTunHCOH.



Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MONyIsauny, «lIpocTtpancTBeHHas
CTpyKTypa mnomymsiuun», «Bo3pacTHele mnupamuabl nomynasuuny», «CKOpOCTh 3aceieHHs
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMM OpraHuzmamu», «Mojens skonmornueckord Humm J[x. W.
XaTuYnHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KHBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jkos0rus cood1mEecTB. IKOJOrHYeCKHe CHCTEMBbI.

CooOmrectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoLeHo3e.

DOxocuctemMa Kak OTKpbITas cucrema (A. JIk. Tencnaum). DyHKIHOHAIBHBIC OJIOKH
OpPTaHW3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuornyeckue O10KH 3KocucTeM. [10UBBI U WIIBI B 9KOCHUCTEMaX.
KpyroBoport BeiiecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNu 3KocucTeMbl. buomacca u npoaykius. JKoJI0rH4eckie mupaMubl
quces1, OnomMacchl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBoO.
bropa3Hoobpasue 1 moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IDKocucmemvl Mopel U OKeaHos.
Ixocucmemvl MyHOp, 1€C08, cmenetl, NyCMblHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATpodKOcHUCTeMa. ArporeHo3. Paznmuuus wmexay
AHTPOIIOTEHHBIMH M MIPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozackas diopa u dayHa.
CunaHTponm3anusi TropoAckoil  (ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHIA  OpraHU3MOB B
9KocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouevlx 6uoos) 8
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMH. YCTOMUYMBOCTh OpPraHU3MOB, TNOMNYJISLUMKA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JEHCTBUM.

Mexanuzmol  6030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToqoNorus MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCHUCTEM.

JleMoHCTpanuu

IToptper: A. JIx. Tencnu.

Tabmuiel u cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOTO Jecay, «DyHKIIMOHAIBbHBIC TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucteMey», «llemu mnuTanus (macTOuWIMHAs, JETPUTHAs)»,
«IKoJoThYecKasi MUPaMHIa YUCEI», «IKOJIOTUUYECKAs MUpaMUia OMOMacChl», «IKOJIOTHIECKas
nupamuaa sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykieccus», «BoccTaHoBiIeHHE
jJeca mocie moxkapay, «IKOocucTema o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEPruM B arporeHosey, «l[Ipumepsr ypboskocucTem».

OOGopynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuesia NTHI[ W 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onrcanmne ypo0IKOCUCTEMBI».

JlabopaTopHnasi padora «/3ydeHne pazHoOOpa3usi MEJIKHUX MOYBEHHBIX YWICHHCTOHOTHX B
Pa3HBIX YKOCHCTEMAX).

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHo3 (B nyOpaBy, Oepe3HsK, eNbHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».



IKeKypenst «IKCKYpCHsl B arpo3KOCUCTEMY (Ha MOJIE UM B TEIIMYHOE XO35UCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

Buocdepa — obmerranerapHas obonouka 3emid, TJe CYHIECTBYET WM CYLIECTBOBaJa
KU3Hb. PazBuTHe npencrasienuii o onocdepe B Tpynax . 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocras. JKuboe BeniecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Ouochepsl Kak rio0aabHOM
sKocucTeMbl. J[MHamMu4yeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXMMHUYECKHE ITUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBeHMI B Onocdepe.

3onansHOCTh OUochepsl. [lonsTre 0 6nome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA, XBOIHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTEIbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUIUS S>KHUBBIX CHCTEM, OIICHKA HX PECYpPCHOrO TMOTEHIHala u
O6rocepHbIX QYHKITHIA.

JleMoHCTpPauMu

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

Tabmunet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azora B mpupoje», «KpyroBopor
yriaepojaa B mpupojae», «Kpyrosoport kucimopona B mpupoe», «KpyroBopot BOJbI B IPUPOIECH,
«OcHoBHBIE Omombl cymwm», «Knumartmueckue mosica 3emun», «Tynnpay, «Taiiray,
«CMmemannbii  secy, «lllupokonuctBennsiii sec», «Crenb», «CaBanHa», «llycTbiHaY,
«Tponrueckuii aecy.

O6opynoBanue: repdapuu paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpYyKaOIIas cpeaa

DKOJIOTHYECKHEe KpH3UChl M WX NpHYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIWIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspyienue moussl. OXpaHa IOYBEHHBIX peCcypcoB. MI3MeHeHHe KimMara.

AHTpOIIOTEHHOE  BO3JCICTBHE HA pACTUTENbHBIA H KHUBOTHBIM Mup. Oxpana
PACTUTEIHLHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXPAaHBI MPUPOLL. KpacHbIe KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300J0TUYECKUE
TapKHu.

OcCHOBHBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YETOBEUYECTBA U MPHUPOABI. ParroHnaabHOe
IPUPOJIONOIL30BaHUE M COXpaHEHHE OHoJormueckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHUECKUX KpU3HCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSTHBIC TTOCIICACTBHSI.

Pa3BuTHe MeTOAOB MOHUTOPWHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvie ungopmayuonmvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHO8bl IKOpeaburumayuu IKOCUcCmem U cnoco606 60pbOvl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHuixX 9KOCUCTEM.

JleMoHCTpan Ul

Tabmuupl u  cxeMmbl: «3arpssHeHue arMmochepbl», «3arps3HEHHE TUIPOCPEPHI»,
«3arpszHeHne  mouBbl», «[lapHukoBeiii  3hdekT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

OGopynoBanue: Qororpaguu OXpaHsSEMbIX pPACTEHUH U SKUBOTHBIX KpacHoil KHUTH
Poccutickoit @enepanyuu, KpacHoi KHUTH pernoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O BUOJIOT'UHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYaroIIMMUCS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U TPEIMETHDIE.

B cTpyKType JTUYHOCTHBIX pEe3yabTaTOB OCBOEHUS MPOrPAMMBI 110 OMOJOTMU BBIIACICHBI
CIIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHMb OOYUYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIBHOCTH  L€EHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMH  CHCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMS, Haauuue NPAasoCO3HAHUs  SKOJOTMUECKON  KYJIbTYpBHI,
cnocobHoCcmu cmaeums UEIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrpaMMbl 10 OMOJOTHH JOCTHTAIOTCS B €IMHCTBE
y4eOHOW M BOCIUTATENBHOMN JIE€ATENbHOCTU B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSMHM, IPUHATHIMHA B
oOuiecTBe MpaBUIaMHM UM HOPMaMH IIOBEAECHUS M CIIOCOOCTBYIOT IIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEW MO3ULUU JIMYHOCTH, NATPUOTHU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTro npeamera «buomorus» JOMKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlUWW, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacHIMpEeHHE JKU3HEHHOTO OMNbITa U ONbITa AESTEIBHOCTH B MPOLECCE peaiu3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIUTAHMSI:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMHU OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOIM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUHU YUE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 3a7]ay, BHIIOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIMIO IO OTHOWIEHUIO K SBJIECHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUWUThIBaTb B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JTI0JIeH ¢ pa3HbIMU YOKJICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSMU M COLMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MO3HABATEJIbHBIX M UCCIEIOBATENbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLICHUS K MHEHHIO
OTITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUHCKON TPAKIAHCKON UIEHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHOM, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIEE MHOTOHALIMOHAJIbLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 W NaMATHUKAM IPUPOJBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIIGHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJIEHHWE U Pa3BUTHE
OMOJI0TUM, TOHUMAaHUS 3HaY€HUs1 OMOJIOTHH B IO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;



ujciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAI[MIO M IMPUHUMATh OCO3HAHHbBIC PEICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAyLIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUU C TPAJULUSIMH HapOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B PAa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BoOCHUTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOTO 0JIArOnoJIy4us:

MOHMMAaHUE U peain3alus 3J0pOBOro U 6e30MmacHoro oopasa *KU3HU (340pOBOE MUTAHUE,
cOOJII0/ICHNEe TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIN PEXXHUM 3aHATUN U OTIbIXA,
perynsapHas (Qu3nyeckas aKTHUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHONICHHS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE IEHHOCTU TPaBUJ WHAMBHUIYAJIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JTIOJCH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYCK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAPABICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TaKyHO
JIeATEIbHOCTb;

WHTEpPEC K Pa3IM4HbIM cepaM TpodecCHOHATLHON NEeATeTbHOCTH, YMEHUE COBEPIIAThH
OCO3HAaHHBII BEIOOp OyayIieii mpodeccuu U peaaTn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCel
JKU3HH;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH I[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyNbTYphI: MPHOOpETEHHE OMBbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPe/Ibl;

OCO3HaHHeE TTI00aTBHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X pPelieHus;

CIOCOOHOCTH MCITOJIB30BaTh MPUOOPETAEMBIC TPH M3YYCHUH OWOJIOTHUU 3HAHMS U YMEHHS
IpU pelIeHuU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0IeHUE
MpaBWJI TMOBEICHHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUS] B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTHBHOE HEMPUATHE JEHCTBUI, MPUHOCSIINX BPEI OKPYKAIOUIEH MPUPOIHON Ccpere,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIC YKOJIOTHUECKUE MOCIEACTBUS MPEINTPHHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJU4Khe Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOH KYJIbTYphl, OIBITA
JESATETLHOCTH  SKOJOTWYECKOW HANpPaBICHHOCTH, YMEHHsS PYKOBOJICTBOBAThCS HMH B



[IO3HABATEJIBHONM, KOMMYHHMKAaTUBHOM M COLMAIbHOM IIPAKTUKE, I'OTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOLIECTBEHHOW IIPaKTUKH, OCHOBAaHHOIO HAa JHajJore KyJbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue cnenuduku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O EeIMHCTBE NPUPOABI, 4YeIOBEeKa U OOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHUH IPOOIeM COXPaHEHHsI IPUPOJIHOIO PAaBHOBECHUS;

yOeKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU JUII COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOI'O YPOBHS pa3BUTHs MEAMLIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHsI YEIOBEUECTBA, IOUCKA MYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoa K ycTOMuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHWUN B LENIAX MOBBILICHUS OOIIEiH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH O0y4arouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHWs, MCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAaHUS [UId aHaiu3a M OOBSCHEHUS SBICHUN
OKpYKaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTb O0OOCHOBAHHBIE
3aKJIIOYCHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAaHUS JJIS pEeLIeHUs
po0JIeM B peaTIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHHE LICHHOCTH HAayYHOH IEATENBHOCTH, TOTOBHOCTH OCYILECTBJIATh NPOCKTHYIO U
HCCIIEI0BATEINIBCKYIO IESITENIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUM C JKU3HEHHBIMHU
HOTPeOHOCTAMM.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HAYMMBbIE 1T (DOPMHUPOBAHHUS MHPOBO33PEHUS OOy4YAIOMIUXCS — MEXKIUCIHUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs,
SBIIGHUE, TIPOIECC, CHCTEeMa, HAy4YHBIM (akT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOopHsi, MCCIIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUEe, HKCICPUMEHT U JIPyrue); YHHUBEPCAIbHbBIC
yueOHbIe JeiCTBUS (TMO3HABaTEIbHbIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre GHYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIuXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Y4YeOHBIC IEHCTBHS B IIO3HABATEIbHOW U
COILIMATILHOM TTPaKTHKE.

B pesynprare usydeHuss OWOJOTMM HAa YypOBHE cpeaHero oOmero oOpa3oBaHHs Yy
oOyuatomierocss OyayT copmupoBaHbl MO3HABATENbHBIE YHUBEPCAIbHBIE yueOHBIC NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JIEHCTBUS, PETYJIATHBHBIC YHHUBEPCAIbHBIC
yueOHbIe JeMCTBHSI, COBMECTHASI IEATEIBHOCTD.



MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBRi1ajleHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH el CTBUSIMU:

1) 0a3oBbIe JJornyecKkue AeHcTBHSA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAJN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKpPhIBATh CMBICT OHOJOTHYECKHX
MOHSTHI (BBIICIATH HX XaPaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeneNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHUKCHUS,
COOTHOCHUTH PE3yJbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS M OOBsSCHEHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pACCYXKICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIEHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHMU PAa3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOODJIMHUPOBATh W BBINOJHATE pPa0dOTy B YCJIOBUSAX pPEaJbHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX MPOOJIEM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeHCTBUA:

BJIAJICTh HAaBBIKAMHU YUEOHO-HCCIICIOBATEIIBCKON U MPOCKTHOM JICATEIIbHOCTH, HAaBBIKAMU
paspenieHus mpooieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHus MPaKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHUIO HOBOTO 3HAHUSA, €r0
MHTEPIIPETAIMU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYAIUSX, B TOM 4YHCIE TpU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BaTENBbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TPUYMHHO-CIIEJICTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3a7ady, BBIABUTATh
TUNOTe3y €€ pelIeHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelhCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYYCHHBIE B XOJE pEHICHHS 3aJadd  pPe3ylIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CpPENY;

yMETh TEpPEHOCUTHh 3HAaHWS B  T[IO3HABATENbHYI0O U  MPAKTUYECKYlH0  O0yacTu
KHU3HEACITCILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJCH, IpEIaratb OPUTHHAIBHBIC TOIXOABI W PEIICHHS, CTaBHTh
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHEIC PEIICHUS.

3) padora ¢ ungopmaunmeii:



OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMaMH (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JUTeparype, OMOIOTHYECKUX CIIOBapAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBaTh HH(POPMALHUIO PA3IUYHBIX BHIOB U (GOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dbopMynHupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
Ouonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH J1JIs BBIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY TNPEACTABICHUS OHOIOTUYECKOM
uHpopmanuu (cxemsl, TpaduKku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIB30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMalMel: MPUMEHITh XUMUYeCcKue, GU3NYECKue U MaTeMaTHUeCKUe 3HaKh U CHMBOJIBI,
dbopMmynel, abOpeBUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alMThl WHpOpMaNMU, HHGOPMAIIMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOmienue:

OCYILECTBIISITh KOMMYHHKAIIMHA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYLIECTBY 0OCykIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKJECHHUSI OTHOCUTEJIbHO BBINOJIHEHMSI NpeJylaraeMoi 3aJayd, Y4YWUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTb MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3UYHBIMU CrOcO0aMU OOIIEHUS M B3aHUMOJCHCTBHS, MOHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEIHUKY U B KOPpPEKTHOU (opme
bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMecTHas AeITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpHU
pelieHny OMoJorndecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS MPH peLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

IPUHUMATh LEIM COBMECTHOM JIE€ATEIbHOCTH, OPIraHWU30BBIBaTH M KOOPJIMHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENENATh POJM C YyU4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KaXJIOT0 YYaCTHHKA KOMaHJbl B OOLIMI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJlaraTb HOBBIE MPOEKTHI, OIEHWBATh WJEH C TMO3MLMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETHUYECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIMsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIHATHBHBIM.

Osgi1aieHne YHHUBEPCAIbHBIMH PeryJsiTUBHbIMU /1€ CTBUSIMM:

1) camoopranusanus:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M UX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsIX;



BBIOMPATh HAa OCHOBE OMOJOIMYECKMX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaxX IO OTHOILEHHIO K KMBOH IPUPOJAE, CBOEMY 3/10POBBI0 U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh MO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsM;

pacMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO U TPOSIBICHUIO MIMPOKOH SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTEIBHBIX MPOIECCOB, UX PE3YJITATOB U OCHOBAHHIA, HCIIOIH30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYyalllu, BBIOOPA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

HNPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

OpUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJTN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJ0BeKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpIpETaluMd W NpeoOpa3oBaHUIO 3HAHUHM, BHJIBI
JESTEIbBHOCTH O TOJYyYEHUIO0 HOBBIX 3HAHUM M MX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TAaKX€ B PEAIbHBIX )KMU3HECHHBIX cUTyalusX. [IpenMeTHble pe3ynbTarsl MIPEACTABIEHBI 110 TO1aM
W3Yy4YECHUSI.

[IpenmerHble pe3yabTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUW O MecTe U poJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
peleHny IpobJIeM palMoHaILHOIO IPUPOAONOIb30BAHUS, O BKJIale POCCUICKUX U 3apyO0eKHbIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIMOJAraroline
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, rOMeocTas,
CaMOperyJsilys, CaMOBOCIIPOU3BEICHHE, HACIIEICTBEHHOCTh, H3MEHUNBOCTh, POCT U PAa3BUTHE),
Oouonoruueckue teopun (xinerouHas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yaenus (H. 1. BaBunoBa — o nenTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAaCTeHMi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
[IEPBOTO IOKOJIEHUs, PACLICIUICHNS], YUCTOTHI raMeT, He3aBUCUMOTr0 HaciieqoBanus I'. Mennens,
TOMOJIOTUYECKHX PSAIOB B HaclencTBeHHOW wu3MeHunBoctu H. WM. BaBwiioBa), mpuHIMIIBI
(KOMIUIEMEHTAPHOCTH);



BJIaJICHE OCHOBHBIMH METO/IaMU HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
MCCJICIOBAHMX JKUBBIX OOBEKTOB (OMUCaHUE, M3MEPEHNE, HAOIIOICHHE, SKCTICPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIC NMPU3HAKHU: BUPYCOB, KJIETOK NMPOKAPHUOT M IYKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTEHMIA, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KHUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(HOr0 U reTepoTpOPHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
MHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJCWUCTBUS T'€HOB, Ie€TEpO3HUca,
UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSIMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
(GyHKIMAME, MEXIy A3TalaMd OOMEHa BEIIECTB, ATAalaMH KJIETOYHOTO LHMKIA U YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO PA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
deHoTunom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apPTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE pellaTh OUOJIOTWYECKUE 3aJaud, BBISBISATH NPUYHMHHO-CIIEICTBEHHBIC CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIOTUYECKUMH NpPOIECCaMH W SBICHHUSIMH, JeJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPAaTOPHBIE M TPAKTHYECKHE pabOThI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TMPOBEPATh HUX OKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dbopMynupys 1eib UCCeI0BaHus, aHATM3UPOBATh MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO MPEICTABIAThH
MOJTyYECHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

yYMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUM B 001acTH
Owonornu W MenuIUHBl (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAaIlpaBICHHOE
U3MEHEHHE TeHOMa M CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON e TETLHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOTO X031UCTBA, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOIDKEHHE OHOJOrHYecKOro o0pa3oBaHHs B
OpraHM3alMsaX CpeHEro NpodecCuOHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3yabTaThl OCBOEGHHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTb 3HAHUH O MeCTe U POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHWU 3aKOHOB
OPUPOBI U PEIIEHUH HKOJIOTHYECKUX MPOOJIeM 4YeloBeYecTBa, a TAaKXKe B PEIIEHUH BOIPOCOB
PaIMOHATIFHOTO TPHPOJIONIONBE30BaHMs, U B (OPMUPOBAHHM IICHHOCTHOTO OTHOIIEHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHUMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET ONpEJeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJATAOMINX OWOJOTHYECKUX TEPMHUHOB W TIOHSATHHA (BT,
JKOcucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomornuu), ydenus (A. H. CeepuoBa — o myTsSX W HampaBICHHIX



sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Muaumyma lO. JInbOuxa,
IKOJIOTHUYECKOM MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (Tumnote3a «mupa PHK» V. 'unbepra);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTMYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB W JKOCUCTEM (OINHCAHHE, HU3MEpPEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
PUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIC NPU3HAKU: BUAOB, OMOIreOIEHO30B, IKOCHUCTEM U
Ouocdeprl, CTAOMIM3UPYIOIIETO, MABIDKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJTIONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUsl, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HAIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA DHEPTHU B SKOCUCTEMAX;

YMEHHE YyCTAaHABIMBATh B3aMMOCBS3M MEXAY IMPOIECCAMU DBOJIOIHH, JIBIKYIIUMU
CHWJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOIECHUSMU K HUM
OpIraHU3MOB;

YMEHHE BBISIBIISITh OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpene oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMax CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBa POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHE pellaTh OUOJIIOTMUYECKUE 3aJaud, BBISBISATh MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXy HCCIICyeMbIMH OHWOJOTHYCCKHUMH TIPOIECCAMU W SIBJICHUSMH, JIeJIaTh BBIBOJBI U
MPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIOIATh MpaBHia TPU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX OKCIHEPUMEHTATBHBIMU CPEICTBAMH,
dbopMynupys 1elb UCCIe0BaHus, aHATM3UPOBATh MOJYYEHHBIE PE3YNIbTAThI U JeNIaTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIIEOBATEIHCKONM paboTe MO OMOJIOTHH, HKOJIOTHUU U
MEAUIIMHE, MPOBOJMMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJUYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYESCKUX KOHPEPEHITUSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM IKHU3HU, UEIOBEKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBUSAX W CHOCOo0axX MpenoTBpAIIEeHHs TI00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiel mpopecCHOHAIBHON e TETLHOCTH B
obmactu  OMONOTHH, OKOJOTHUH, TMPUPOIOIOIB30BAHUS, MEIAHUIMHBI, OWOTEXHOIOTHUH,
NICHIXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AHWCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOJsATh
MO3HABATENbHBII MHTEpPEC, HAMpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLICH
npodeccun M MPOJODKEHHE OMOJOrMYecKoro o0pa3oBaHMsS B OpraHM3alMsIX CpPETHEro
npo¢eCCHOHATIBLHOTO U BBICIIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Konrpomusre | Mparrmscckue (undposbie)
NPOrpamMmbl Bcero paGoTh! paGoTe: o0pa3oBaTe/ibHbIE
pecypcsbl
1 buonorus kak Hayka https://resh.edu.ru/subject/
2 JKuBbIe crCTEMBI M UX U3y4YEHUE 2 https://resh.edu.ru/subject/
3 buonorus xierku 0.5 https://resh.edu.ru/subject/
4 XuMuueckas opraHu3aius KIeTKu 10 https://resh.edu.ru/subject/
5 Crtpoenue 1 QyHKIMU KIETKU 8 2 https://resh.edu.ru/subject/
6 OOMeH BEIICCTB 1 NPEBPAIICHHE SHEPIUHU B 9 1 https://resh.edu.ru/subject/
KIIETKE
7 HacneﬂCTBeHIfaﬂ HHpOPMALLIS 9 0.5 https://resh.edu.ru/subject/
peanu3zanus €€ B KIETKe
8 JKU3HEHHBIN UK KIETKH 6 1 https://resh.edu.ru/subject/
9 CrtpoeHnue U pyHKIIUM OpPraHU3MOB 17 1.5 https://resh.edu.ru/subject/
10 Pa3sMHOXk€EHHME U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/
11 T'enernika — Hayka 0 HACTEICTBEHHOCTH H 2 0.5 https://resh.edu.ru/subject/
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1 https://resh.edu.ru/subject/
14 I'enernka yenoseka 3 0.5 https://resh.edu.ru/subject/
15 Cenekiusi opraHu3MOB 4 1 https://resh.edu.ru/subject/
16 buoTtexHonorust u cuHTETUYECKAsE OHOJIOTHS 4 https://resh.edu.ru/subject/
17 PesepBHOE Bpems 1 1 https://resh.edu.ru/subject/




OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 1 13
11 KUIIACC
KosnuuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungposbie
Ne /it P Konrtpoabnbie | Ilpakruueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3apoxaeHHUE U pa
1 PO vp 3BHUTHE SBOIONHOHHRIX 4 https://resh.edu.ru/subject/
MIpe/ICTaBJICHU B OMOJIOTUU
2 MuKpO3BOMIOLNS U €€ PE3YIbTAThI 14 2 https://resh.edu.ru/subject/
3 MakposBontouus U €€ pe3ysbTaThl 6 https://resh.edu.ru/subject/
[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
4 p a p 15 1.5 https://resh.edu.ru/subject/
3emuiie
5 [IpoucxoxaeHre yeaoBeKka — aHTPOIIOTeHE3 10 1 https://resh.edu.ru/subject/
DKOJIOTHSI — HayKa O B3aMMOOTHOILLEHHUAX
6 OpPraHU3MOB U HAIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/subject/
C OKpY>Karolleu cpenou
OpraHu3Mmsl U cpefia 00uTaHus 1.5 https://resh.edu.ru/subject/
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5 https://resh.edu.ru/subject/
DKosorus coolIecTB. DKOIOTHIECKUE
9 B 12 0.5 https://resh.edu.ru/subject/
CUCTEMBI
10 buocdepa — rinobanbHast skocucTema 6 https://resh.edu.ru/subject/
11 UYenosek U OKpyxkarolas cpeaa https://resh.edu.ru/subject/
12 PesepBHOE Bpems 8 6 https://resh.edu.ru/subject/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 7.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie | IIpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
Buonorns xak KoOMILJIEKCHAS HayKa U .
1 YK 1 https://resh.edu.ru/subject/
KaK 9acTh COBPEMEHHOT0 00IIeCTBa
2 JKuBEIe cUCTEMEI M HX CBOMCTBA 1 https://resh.edu.ru/subject/
VYpoBHEBaA Opra”Hu3aIusd KUBBIX ]
3 p p 1 https://resh.edu.ru/subject/
CHUCTEM
Ucropust OTKPEITHS U U3YUYEHUS KIETKU. .
4 p p v 1 https://resh.edu.ru/subject/
Kiterounas teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHOU
ouonorun. [Ipaktuueckas pabora
«I3ydyeHne MeTOJI0B KJIETOUYHOM )
5 i 1 0.5 https://resh.edu.ru/subject/
Ouosioruu (xpomarorpagus,
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruposanue, [1L[P)»
6 XUMHUYECKUH COCTaB KIETKHU 1 https://resh.edu.ru/subject/
MuHepaibHBIE BEIIECTBA KIIETKH, UX )
7 p ’ 1 https://resh.edu.ru/subject/
Ouosorudeckas poib
Oprannueckue BeIecTBa KJIETKH —
oenku. JlaboparopHas padbora
8 patop p 1 0.5 https://resh.edu.ru/subject/
«O06HapyxeHue OEIKOB C ITOMOIIIO
Ka4ueCTBEHHBIX PEAKITUI»
9 CsoiicTBa, knaccudukanys 1 QyHKIUN 1 https://resh.edu.ru/subject/




O€JIKOB

10

Opranuyeckue BEeIECTBA KIETKU —
YIJI€BOABL

https://resh.edu.ru/subject/

11

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHN —
JIMITNU I BI

https://resh.edu.ru/subject/

12

Hykneunossie kucnorsl. [IHK u PHK.
Jlaboparopuas padota «Mccienoanue
HYKJICMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

0.5

https://resh.edu.ru/subject/

13

Crpoenue u pynkuun ATD. pyrue
nykineosuarpudocdarsr (HTD)

https://resh.edu.ru/subject/

14

CexBenuponanue JJHK. MeTobl
T€HOMHKH, TPAHCKPUIITOMHKH,
MIPOTEOMHUKH

https://resh.edu.ru/subject/

15

Metoab! cTpyKTypHOI OHOJIOTUU

https://resh.edu.ru/subject/

16

Tunel knerok. [Ipokapuornueckas
KJIETKa

https://resh.edu.ru/subject/

17

CrtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.
[IpakTruyeckas padora «M3yuyeHue
CBOMCTB KJIETOUHOI MEMOpaHbI»

0.5

https://resh.edu.ru/subject/

18

[ToBepXHOCTHBIN anmnapar KIeTKH

https://resh.edu.ru/subject/

19

OﬂHOMeM6paHHHe OpraHou bl KJICTKHU.

[IpakTuueckas pabora «M13yuenue
JABMDKCHUA ITUTOILJIa3MBI B
PACTUTECIIBHBIX KIIETKAX»

0.5

https://resh.edu.ru/subject/

20

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIPUH, TUIACTHIBI.
Jlaboparopnas padota «lccrnenoBanue

0.5

https://resh.edu.ru/subject/




IJ1a3MoOJIM3a 1 ACI1a3MOJIn3a B
PACTUTCIIBHBIX KJIICTKAX»

21

HememOpaHHble opraHou/Ibl KJIETKU

https://resh.edu.ru/subject/

22

Crpoenue u GyHKIUH s1Ipa

https://resh.edu.ru/subject/

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK dyKapHoT. JlaboparopHas
pabota «M3y4yeHne cTpoeHus KIETOK
Pa3INYHBIX OPTaHHU3MOBY

0.5

https://resh.edu.ru/subject/

24

AcCCUMWISIIHS U TUCCUMIJISIINS — JBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaTuTHYECKOU
aKTUBHOCTH (DEpMEHTOB (Ha puMepe
aMIJIa3bl WIH KaTajaas3bl)»

https://resh.edu.ru/subject/

25

depMeHTATHUBHBIN XapaKTep Peakiuii
KJIETOYHOTO MeTaboIn3Ma.
Jlaboparopnas padota «3yuenue
(hepMEeHTaTUBHOTO PACIICTICHUS
MIEPOKCHJIAa BOJIOPOA B PACTHTEIHHBIX
Y )KUBOTHBIX KIJIETKAX)

0.5

https://resh.edu.ru/subject/

26

benxu-akTuBaTOph! U OENKH-
MHTUOUTOPBI

https://resh.edu.ru/subject/

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

https://resh.edu.ru/subject/

28

dorocuntes

https://resh.edu.ru/subject/

29

XemocuHTtes. JJabopaTopnas pabota
«CpaBHeHuUe mpoleccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

https://resh.edu.ru/subject/

30

AHa’poOHBIE OpraHu3Mbl. Buisl

https://resh.edu.ru/subject/




oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIECCOB OPOKECHUS U
JIBIXQHUSD)

AspoOHbBIE OpraHU3Mbl. JTaIlbl

31 https://resh.edu.ru/subject/
HHEPreTUIEeCKOro ooMeHa
DHeprus MEeMOpPaHHOTO TPaIueHTa

32 npotoHoB. CuHTe3 AT®: padoTa https://resh.edu.ru/subject/
npoToHHON AT®-cuHTa3bI

33 Peakiiu MatpuyHOro cUHTE3a https://resh.edu.ru/subject/
TpaHCKpHIIIIUS — MaTPUYHBIN CHHTE3

34 p pHit p https://resh.edu.ru/subject/
PHK

35 Tpancasuus u e€ sTarbl https://resh.edu.ru/subject/
KoaupoBanue amunokuciot. Posib .

36 https://resh.edu.ru/subject/
prubocoM B OMOCHHTE3€E OenKa
OpraHusanusg reHoMa y IIpoKapuoT U

37 p . y Hpoxap https://resh.edu.ru/subject/
3YKapHoT
MoinexkynsapHble MEXaHU3MBI

38 yp https://resh.edu.ru/subject/
JKCIPECCUU T€HOB Y 3YKapUOT
Bupycbel — HekeTouHble popMbI
’KU3HU U OOJIUraTHBIE ITApa3UTHL.

39 p 0.5 https://resh.edu.ru/subject/
[IpakTuueckas pabora «Co3nanue
MOJIEJIM BUPYCa»
BupycHsbie 3a00meBanms YeI0BEKa, .

40 . https://resh.edu.ru/subject/
YKUBOTHBIX, PACTCHHUI
HanorexHonornu B OHOJIOTUH U ]

41 https://resh.edu.ru/subject/
MEIUIINHE

42 JKU3HEeHHEBIN IUKIT KIIETKH https://resh.edu.ru/subject/

43 Marpuunsiii cuares JJHK https://resh.edu.ru/subject/




Xpomocomsl. JTaboparopHas pabota

44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 0.5 https://resh.edu.ru/subject/
MUKpOTIperaparax
45 Jlenenue KIETKH — MHUTO3 https://resh.edu.ru/subject/
Tunsl kietok. Kapuokunes u
nuTokuHe3. Jlaboparopuas pabora
46 «HaOironenrne MuTO3a B KJIETKax 0.5 https://resh.edu.ru/subject/
KOHYMKA KOpElIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»
47 Perynsauus :KM3HEHHOTO LUKJIA KIIETOK https://resh.edu.ru/subject/
48 Opranusm Kak €IMHOE 11eJ10€ https://resh.edu.ru/subject/
49 Tianu pactenui. Ha60pafopHa51 . 0.5 https://resh.edu.ru/subject/
pabota «3ydyeHue TkaHel pacTeHU»
TkaHu )KMBOTHBIX U YEIOBEKA.
50 Jlaboparopnas pabota «3yueHue 0.5 https://resh.edu.ru/subject/
TKaHEH KUBOTHBIX)
Opranbl. CucTeMbl OpraHoB.
51 JlaGopaTopnas pabora «3yuenue 0.5 https://resh.edu.ru/subject/
OpTaHOB I[BETKOBOTO PACTEHUS
52 Ormopa Tena opraHu3MOB https://resh.edu.ru/subject/
53 JIBu>KeHHe OpraHu3MOB https://resh.edu.ru/subject/
54 IInuranue opranu3sMoB https://resh.edu.ru/subject/
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. hitps://resh.cdurw/subject/
[TummeBapuTenbHas cHCTEMA YeIOBeKa
56 JlpIxaHue opraHu3MoB https://resh.edu.ru/subject/
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U hitps://resh.edu.ru/subject/

YCJIO0BCKAa




58

TpancnopT BelecTB y OpraHu3MoB

https://resh.edu.ru/subject/

KpoBeHocHas cucrteMa nmo3BOHOYHBIX

59 https://resh.edu.ru/subject/
KUBOTHBIX U YEIIOBEKA

60 Briaenenue y opranusmosn https://resh.edu.ru/subject/

61 3amura y OpraHu3MoB https://resh.edu.ru/subject/

62 NMMyHHas cucTeMa 4enoBeKa https://resh.edu.ru/subject/

63 PasapaiMocts i peryiiuis y https://resh.edu.ru/subject/
OpPTraHU3MOB
I'ymopanbHas peryssius u

64 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U https://resh.edu.ru/subject/
YeJioBeKa

65 @opMbl pa3MHOXKEHHSI OPTaHU3MOB https://resh.edu.ru/subject/

66 [TonoBoe pazMHOXkeHUE https://resh.edu.ru/subject/

67 Meiio3 https://resh.edu.ru/subject/
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 HOOBBIX KI€TOK. JlaGopatopiias 0.5 https://resh.edu.ru/subject/
pabota «3ydueHue cTpoeHus MoIoBbIX
KJIETOK Ha TOTOBBIX MUKPOITpErapaTax»

69 MamBHAyaibHOE pasBaTie https://resh.edu.ru/subject/
OpPraHU3MOB — OHTOT'€HE3

70 SaKIajica OpraHoB i TKAHCH H3 https://resh.edu.ru/subject/
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3ButTHe )XMBOTHBIX.

71 JlaGopatopHnas pabora «BLI;IBJlei{He 0.5 https://resh.edu.ru/subject/
MIPU3HAKOB CXOCTBA 3apObIIIeH
MMO3BOHOYHBIX )KUBOTHBIX)

72 Pa3sMHOKEHHME U pa3BUTHE PACTEHUM. 0.5 https://resh.edu.ru/subject/




Jlaboparopnas pabota «CtpoeHue
OPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTUA
ICHCTUKH KaK HayKU

https://resh.edu.ru/subject/

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«/Ipo3oduia kak 00BEKT TCHETHIECKUX
UCCIIEIOBAaHHIT

0.5

https://resh.edu.ru/subject/

75

3aKOHOMEPHOCTH HaclleI0BaHUs
pU3HaKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipakrudeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKPEIINBAHUS Y
npo3o¢uis”

0.5

https://resh.edu.ru/subject/

76

[MuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

https://resh.edu.ru/subject/

77

AHanmm3upyrolee CKpeuuBaHue.
HenosnHoe nomuanpoBanue

https://resh.edu.ru/subject/

78

JuruOpuHoe CKpelrBaHue.
[IpakTuueckas padora «M3yuyeHue
pe3yabTaTOB TUTHOPUIHOTO
CKpELIUBaHUA y APO30(UIB»

0.5

https://resh.edu.ru/subject/

79

[luTonormyeckrue OCHOBEI
JTUTUOPUTHOTO CKPEITUBAHUS

https://resh.edu.ru/subject/

80

CI_ICHJ'ICHHOC HaCJICAOBAHUC IIPU3HAKOB

https://resh.edu.ru/subject/

81

XpOMOCOMHaH TCOpHUA
HaCJICACTBCHHOCTH

https://resh.edu.ru/subject/




82

T'eneTuka nmomna

https://resh.edu.ru/subject/

83

I'enoTun Kak 11€10CTHAs CUCTEMA

https://resh.edu.ru/subject/

84

I'eneT4eCKUl KOHTPOJIb PA3BUTHSA
pacTeHul, )KUBOTHBIX U YEJIOBEKA

https://resh.edu.ru/subject/

85

N3MeHUYnBOCTH MPU3HAKOB. BHibl
U3MEHUYHUBOCTH

https://resh.edu.ru/subject/

86

MonudukanronHas ”3MEHYUBOCTh

https://resh.edu.ru/subject/

87

BapranunoHHbIN psia U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOTU(UKATNOHHONW N3MEHUYUBOCTH.
[TocTpoeHre BapuallMOHHOTO psiia U
BapHallMOHHON KPUBO»

0.5

https://resh.edu.ru/subject/

88

I'enoTunuyeckas U3MEHYHUBOCTb.
KoMOuHaTuBHAasT N3MEHYHUBOCTE

https://resh.edu.ru/subject/

89

MyranuonHas “3MEHUYHUBOCTb.
ITpakTuyeckas pabora «MyTtanuu y
Ipo30(uis! (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

https://resh.edu.ru/subject/

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTCHETHKA U
SIIUT'C€HOMUKA

https://resh.edu.ru/subject/

91

I'eneruxa yenoseka. [IpakTuueckas
paborta «CocTaBiieHHe U aHAIHN3
POIOCIOBHOM»

0.5

https://resh.edu.ru/subject/

92

MeToabl METUIIMHCKON T€HETUKH

https://resh.edu.ru/subject/

93

3HadeHne MeIUIINHCKON reHETUKH B
MPEIOTBPALLEHUH U JICUEHU U

https://resh.edu.ru/subject/




TCHETUYECKUX 3a00JICBaHMI YEITOBEKA
OCHOBHBIE TIOHSATHS CEJICKIIHH.
94 JlaGoparopuas padora «HqufHHe 1 0.5 https://resh.edu.ru/subject/
COPTOB KYJIbTYPHBIX PACTECHHUI U TTOPOJT
JOMAITHUX KHUBOTHBIX)»
MeToab! celneKIMOHHON paboThI.
95 JlaGoparopHas padota «/3yuenue 1 0.5 https://resh.edu.ru/subject/
METOJIOB CENIEKIIMU PACTEHUI»
JlocTuKeHusl CeJIeKIIUU pacTeHUI 1
96 #UBOTHBIX. [IpakTHueckas pabota 1 https://resh.edu.ru/subject/
«[IpuBuBKa pacTeHHiD»
Coxpanenue, u3y4eHue u
97 HCIIOJIb30BAHUE TEHETUYECKUX 1 https://resh.edu.ru/subject/
pecypcos
buoTtexHonorus kak Hayka U OTpacib
98 npousBojicTBa. [IpakTuueckas pabora 1 0.5 https://resh.edu.ru/subject/
«3yueHne 06beKTOB OMOTEXHOJIOTUN
99 Ocrosrre Harf,paBHeHHﬂ 1 https://resh.edu.ru/subject/
CUHTETHUYECKOH OMOoJIOTHH
100 XpOMOCOMHas U T€HHasl HHKEHepUs 1 https://resh.edu.ru/subject/
101 Menumuackue OMOTEXHOIOT NI 1 https://resh.edu.ru/subject/
102 Pesepsabiii ypok. [losropenne, . 1 1 https://resh.edu.ru/subject/
000011IeHHEe, CHCTEMATH3allUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 : 135
[TPOTPAMME
11 KJIACC
Ne Tema ypoka KoanuectBo yacos Hara JJIeKTPOHHbIE




n/n u3ydeHnusi | uudpoBbie
Kourpoububie = IIpakTuyeckue y op
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 OpontouronHas reopus Y. lapuna 1 https://resh.edu.ru/subject/
BIDKYILE CHUIIBI SBOJIIOIIUH BHUIOB 110 )

2 A ym 1 https://resh.edu.ru/subject/
Y. lapBuny
boprba 3a cymecTBoBanue,

3 €CTECTBEHHbBIN U UCKYCCTBEHHbIN 1 https://resh.edu.ru/subject/
oTbop
dopMHUpPOBaHHUE CHHTETUYECKON .

4 1 https://resh.edu.ru/subject/
TEOPHH IBOJIIOLINH
DTarbl YBOIOIMOHHOTO TIpoliecca: .

5 p 1 https://resh.edu.ru/subject/
MHUKPOIBOIIOLUS U MaKPOIBOTIOIUS
Tlonynsiuust — saeMeHTapHas eIUHULIA .

6 y p 1 https://resh.edu.ru/subject/
SBOJIIOIUHT
3aK0oH TeHeTHYECKOro paBHOBecHs JK.
Xapnu, B. BaiinOepra. JJabopaTtopHas .

7 P P patop 1 0.5 https://resh.edu.ru/subject/
pabota «BpIsiBIIeHHE U3MEHYHUBOCTH Y
0co0el 0THOrO BHIa

8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1 https://resh.edu.ru/subject/
Oddext ocHoBarems. Ipdexr

9 b b 1 https://resh.edu.ru/subject/
OYTBUTOUHOTO TOPJIBIIIKA
Murpannn. U3051s1imy momynsinii: .

10 P Y 1 https://resh.edu.ru/subject/
reorpaduueckas, Ouonoruaeckas
EcrecTBenHbIl 0TOOpD — .

11 . p 1 https://resh.edu.ru/subject/
HATPABISAIOMUN (HAKTOP IBOIOLUN

12 [TonoBoit oT60p 1 https://resh.edu.ru/subject/




13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
pe3yiIbTaT MUKPOIBOJIOIHH.
JlaboparopHnas pabota «3ydenue
apoMop(}030B U UAHOATANITAIIUHN Y
PaCTeHUH U )KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/

14

[Tpumeps! ipucnocoOIeHUH y
OpraHu3MOB: MOp(]oJIOTHUYECKHE,
busnoIorNYeCcKre, ONOXMMHYECKHE,
noBeaeH4Yeckue. JlabopatopHas pabora
«[IpucnocobieHus: OPraHU3MOB M UX
OTHOCHUTEIIbHAS [[EIECO00Pa3HOCTE)

0.5

https://resh.edu.ru/subject/

15

Bun, ero kpurepuu u CTpykTypa.
JlaGopaTtopnast pabora «CpaBHEeHHE
BUIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPHUIOY

0.5

https://resh.edu.ru/subject/

16

Crpykrypa BUz1a

https://resh.edu.ru/subject/

17

Bunoob6pa3oBanue kak pe3yabrar
MHUKPOIBOITIOITUT

https://resh.edu.ru/subject/

18

CBs13b MUKPO3BOJIIOLUH U
SMUAEMHOJIOTHH

https://resh.edu.ru/subject/

19

O00011IEHNE TT0 TEME
«MUKPOIBOIIOIUS U €€ Pe3yIbTaThD»

https://resh.edu.ru/subject/

20

MakposBonronus.
[TaneoHTOIOrMYECKHE METOIBI
U3Y4YEHUS HBOJIIOLUU

https://resh.edu.ru/subject/

21

BI/IOFCOI‘pa(bI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIIOIIMH

https://resh.edu.ru/subject/

22

3M6pI/IOHOFI/I‘-IeCKI/IC 1 CPABHUTCIIBHO-

https://resh.edu.ru/subject/




MOP(}OIOTHUECKUE METO Bl U3YICHHS
IBOJIIOLIUH

MoneKyIapHO-r€eHETUYECKHUE,

23 OMOXUMHUYECKHE U MATEMATUYECKUE https://resh.edu.ru/subject/
METO/Ibl U3YUYEHUS IBOJIIOIIUU

24 OO01mre 3aKOHOMEPHOCTH SBOJTIOIHH https://resh.edu.ru/subject/
AnantuBHasg paguanus. .

25 p https://resh.edu.ru/subject/
HepaBHOMepHOCTH TEMIIOB 3BOJIIOIIUU
O060011IEHNE IO TEME )

26 . https://resh.edu.ru/subject/
«Makpo3BOJIOLHUSA U €€ Pe3yNIbTaThD»
Hayunbie rumores3sl IPOUCX 0K ACHUS )

27 v p https://resh.edu.ru/subject/
JKA3HU Ha 3emiie

OHay4HbIE [IPEACTABICHUS O .

28 Honay p https://resh.edu.ru/subject/
3apOXKACHUH )KU3HU
OCHOBHBIE 3TaIbl HEOPraHUYECKOU .

29 https://resh.edu.ru/subject/
3BOJTIOIUHU

30 ['unoTessl 3apoKIEHUS KU3HU https://resh.edu.ru/subject/
HcTopus 3eMian 1 METOIbI €€
n3yuenwus. JlaboparopHas padoTa )

31 Y patop p 0.5 https://resh.edu.ru/subject/
«3y4yeHne 1 OnrMcaHne UCKOMaeMbIX
OCTaTKOB JPEBHUX OPTaHU3MOBY»
HauannHble sTansl opraHnyeckon .

32 p https://resh.edu.ru/subject/
3BOJIIOIUHA

33 OBOJIOLHS YYKAPUOT https://resh.edu.ru/subject/
OCHOBHBIE ATAIbI PBOJIIOIAU

ACTUTENILHOro Mupa. IIpaktnyeckas .
34 p p P 0.5 https://resh.edu.ru/subject/

pabora «3yuenne ocooeHHOCTEM
CTPOCHHS PACTCHUI Pa3HBIX OTJICIOB)




OCHOBHBIC 3TaIIbI 9BOJJIIOLIMH

35 https://resh.edu.ru/subject/
’KUBOTHOT'O MHUpa
DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas

36 pabora «M3ydeHune ocoOeHHOCTEH 0.5 https://resh.edu.ru/subject/
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
PazButue xxu3Hu Ha 3eMIiie 1o 3pam U .

37 https://resh.edu.ru/subject/
nepuojam
MaccoBble BBIMUPAHUS — )

38 https://resh.edu.ru/subject/
9KOJIOTHYECKUE KPU3UCHI TTPOIILIIOTO
CoBpeMEeHHbIN IKOJIOTUYECKUN KPU3UC, )

39 https://resh.edu.ru/subject/
€ro 0cOOEHHOCTH
CoBpeMeHHas cucTeMa OpraHu4ecKoro .

40 https://resh.edu.ru/subject/
MHpa
OCHOBHBIE CUCTEMATUUYECKUE I'PYIIIEI .

41 Pyl https://resh.edu.ru/subject/
OpraHU3MOB
O00011IEHNE TT0 TEME

42 «IIpoucxoxaeHne U pa3BUTHUE KU3HU https://resh.edu.ru/subject/
Ha 3eMIie»

43 AHTpPOIIOJIOTHS — HayKa O 4YeJIOBEKE https://resh.edu.ru/subject/
Pa3Butue npeacraBieHuii o .

44 p https://resh.edu.ru/subject/
MIPOMCXOKICHUH YEJIOBEKA
MecTo 4yesoBeka B CHCTEME
opranuyeckoro mupa. JlaboparopHas

45 pabora «3yuenune ocoOeHHOCTEMN 0.5 https://resh.edu.ru/subject/
CTPOCHHUSI CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM

46 JIBH>KyIlME CHIIBI aHTPOIIOTeHE3a https://resh.edu.ru/subject/

47 CoOTHOIIIEHNE ONOJIOTMYECKUX U https://resh.edu.ru/subject/




COLMAIBHBIX (haKTOPOB B

AHTPOIIOTEHE3E

48 OcHOBHBIE CTaIUN aHTPOIIOI'€HE3A https://resh.edu.ru/subject/

49 [Taneorenerrka u najeoreHOMMKa https://resh.edu.ru/subject/

50 DBOJIIOIHUSI COBPEMEHHOTO YeJIOBEKA https://resh.edu.ru/subject/
Yenoseueckue packl. [Ipaktuyeckas

51 pabora «3yueHue sKOI0THYECKUX 0.5 https://resh.edu.ru/subject/
aJanTalui YeaoBeKa

52 MeRMCHILIMEAPHEIC METOAR! https://resh.edu.ru/subject/
AQHTPOIOJIOTUU
O6006menne o Teme

53 «ITpoucxox1eHrE YeIOBEKA — https://resh.edu.ru/subject/
AHTPOIIOTEHE3)»

54 3apoXkKACHUE U PA3BUTUE IKOJIOTUU https://resh.edu.ru/subject/
MeTtobl 3konoruu. JlaboparopHas

55 pabota «3y4ueHne MeTo10B 0.5 https://resh.edu.ru/subject/
9KOJIOTUYECKUX UCCIIEIOBAHUI

56 3HaueHNe SKOJOTUIECKUX 3HAHUHN s hitps://rosh.cdurw/subject/
YesoBeKa

57 Okonornyeckue HakTopsl https://resh.edu.ru/subject/
Abuotnueckue paxkropsl. CBeT Kak
9KOJIOTUYECKUN (PaKTop.

58 JlaboparopHas paboTa «BbisiBIeHUE 0.5 https://resh.edu.ru/subject/
MPUCTIOCOOICHUI OpPraHU3MOB K
BIIMSTHUIO CBETa»
AOuoTtndeckue (HaxTopsl.

59 TeMneparypa Kak 3KOJIOTHYECKUI 0.5 https://resh.edu.ru/subject/

daktop. JTaboparopHas pabota




«BrIsiBICHNE TPUCTIOCOOIEHU
OPraHU3MOB K BJIMSTHUIO TEMIIEPATYPBI»

Abuotnueckue (axkropsl. BiraxxHocTh
KaK 9KOJIOTUYECKUH (haKTop.

60 JlaboparopHnas paboTa 1 0.5 https://resh.edu.ru/subject/
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHUil U3 pa3HbIX MECT OOUTAHUS»

61 Cpenpl 0OuTaHUs OPraHU3MOB 1 https://resh.edu.ru/subject/

62 buonornyeckue puTMbl 1 https://resh.edu.ru/subject/

63 JKuznennbie ¢opMbl OpraHU3MOB 1 https://resh.edu.ru/subject/

64 buoTtndeckue hakTops 1 https://resh.edu.ru/subject/
3HaueHue OMOTHICCKHUX

65 B3aUMOJICCTBUH JJI CYILIECTBOBaHUS 1 https://resh.edu.ru/subject/
OpPraHU3MOB B cpejie 00UTaHUs

66 DKOIIOTHHECKHE XapaKTEpHCTHII 1 https://resh.edu.ru/subject/
MONYJISALUN
OCHOBHBIE TIOKA3aTENU MOMYJISLUN:

67 YHUCJIEHHOCTD, INIOTHOCTh, BO3pacTHast 1 https://resh.edu.ru/subject/
Y TI0JIOBAsI CTPYKTYypa
OCHOBHBIE TIOKA3aTeNN MOMYJISLUN:

68 POXKIaeMOCTh, MPUPOCT, TEMIT POCTA, 1 https://resh.edu.ru/subject/
CMEPTHOCTh, MUTPAIIUU

69 DKOJIOrM4ecKasi CTpPYKTypa NOMYJ SN 1 https://resh.edu.ru/subject/

70 JlnHaMuKa NOMyIsinuu U €€ perysanms 1 https://resh.edu.ru/subject/

71 Kpuseie pocta uncnennoctu 1 https://resh.edu.ru/subject/
nonyssiiund. KpuBbie BEDKUBaHUS

72 IKONOTHHECKA HIIIA BUJTa. 1 0.5 https://resh.edu.ru/subject/

JlaGopaTtopHnast pabota




«[IpucrocobneHust ceMsiH pacCTeHUH K

paccenIeHuIo»
73 Bun xak cucrema nomnyssiuin https://resh.edu.ru/subject/
74 3aKOHOM€pHOCTH foBeAcms 1 https://resh.edu.ru/subject/
MUTPAIUi )KUBOTHBIX
75 Coo011ecTBO OpraHu3MOB — OHOIICHO3 https://resh.edu.ru/subject/
76 DKkocucrema Kak OTKpbITasi cucTeMa https://resh.edu.ru/subject/
77 Kpyrosopot Beiects u noTok sueprun https://resh.edu.ru/subject/
B DKOCHUCTEME
78 OCHOBHBIE TIOKA3aTeNI YKOCUCTEMBI https://resh.edu.ru/subject/
79 DKOJIOTUYECKUE MUPAMUJIbI https://resh.edu.ru/subject/
80 N3menenus cool11ecTB — CYKIIECCHUI https://resh.edu.ru/subject/
[IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
81 03€ep M peK. IKOCUCTEMbI MOpEeH U https://resh.edu.ru/subject/
OKEaHOB
2 [Ipuponnbie BKOCI/IC"I:'GMBI. DKOCHUCTEMBI https://resh.eduru/subject/
TYHJIp, JIECOB, CTETIEH, ITyCTHIHb
83 AHTpPOTIOT€HHBIE YKOCUCTEMBI https://resh.edu.ru/subject/
Ypboskocuctemsl. [IpakTuueckas
84 pabora «/3yueHnue u onucaHue 0.5 https://resh.edu.ru/subject/
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS
85 OCHOBHBIX B3aMMOJIEUCTBUI https://resh.edu.ru/subject/
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHu3mbl BO3EHCTBUS 3arpsI3HEHUI
86 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM, https://resh.edu.ru/subject/

OpTaHU3MCHHOM, MOMMYJIAIUOHHOM U




HKOCHUCTEMHOM YpPOBHSX

00001eHue 1o TeEME «IDKOJIOTUL

87 . https://resh.edu.ru/subject/
BUJIOB W MTOMYJISIIIAI
buochepa — obmiermianerapuas

88 bep B p https://resh.edu.ru/subject/
o0oouka 3eMitu
VYuenne B. U. Bepnaackoro o .

89 https://resh.edu.ru/subject/
ounochepe
3aKOHOMEPHOCTH CYILECTBOBAHMS ]

90 p ym https://resh.edu.ru/subject/
ounocdepsr
Kpyrosoportr! BemecTs u .

91 PyroBop https://resh.edu.ru/subject/
OHOTEOXUMHUUYECKUE MK
3oHanbHOCTL OHOChepbl. OCHOBHBIC .

92 https://resh.edu.ru/subject/
OHOMBI CyIIn

93 YcroiunBocTh 6rochepbl https://resh.edu.ru/subject/
DKOJIOTUYECKUE KPU3UCHI U UX .

94 https://resh.edu.ru/subject/
MPUYMHBI

95 BosneiicTBue uenoBeka Ha 6nochepy https://resh.edu.ru/subject/
0O000menue mo teme «buochepa —

96 - bep https://resh.edu.ru/subject/
rio0anpHas S3KOCUCTEMA
AHTPOIIOreHHOE BO3AEHCTBUE HA )

97 P . A N https://resh.edu.ru/subject/
pacTUTEIbHBIN U )KUBOTHBIA MU

98 Oxpana npupoabl https://resh.edu.ru/subject/
OCHOBHBIE IIPUHIUIIE YCTOHYUBOTO ]

99 pHH Y https://resh.edu.ru/subject/
pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
PannonansHOE MPUPOIONIONB30BAHHE U

100 COXpaHEeHHE OMOJIOTHIECKOTO https://resh.edu.ru/subject/

pa3zHooOpazus 3eMiun




00001EeHu e 110 TeEME «DKOJIOTUS —

101 HayKa O B3aUMOOTHOILICHUSIX 1 https://resh.edu.ru/subject/
OpPTaHU3MOBY
0606 O
102 OLIICHIE TO TeMe «pratisMet 1 https://resh.edu.ru/subject/
cpena oouTaHus»
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME




IHPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kona
NPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpamMMbl CpeIHero 0011ero
o0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECT€ WM POJIU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHHbI MHUpPA, B TMO3HAHWW 3aKOHOB MPHUPOJIBl U PEIICHUU >KU3HEHHO
BaXHBIX COIUATBHO-ITHUECKUX, IKOHOMUIECKHX, SKOJIOTHICCKUX MPOOIeM
YelIOBEYEeCTBa, a TakKe B  PEIICHUHM BOIPOCOB  PAIMOHAILHOTO
NPUPOJIONIONB30BaHNs, B (OPMHPOBAHUU IIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEJIOBEKY; O BKJIAJC POCCHHCKHX U 3apyOeKHBIX

y4€HBIX — OMOJIOTOB B Pa3BUTHE OMOJIIOTUU

Brnanenue cuctemoit 3HaHMIT 00 OCHOBHBIX METO/IaX HAYYHOTO IMO3HAHHMS,
HCIIOJIB3YCMBIX B OHMOJIOTHYECKUX HUCCIICA0OBAHUAX KHUBBIX 00BEKTOB U
IKOCHCTEM (OTHCAaHHEe, U3MEPEHHE, MPOBEICHNE HAOIOICHUH ); CrIocOOaMu
BBISIBIICHHSI U OLICHKU aHTPOIIOTCHHBIX U3MEHECHUH B IPUPOJIC.

YMeHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh HX OKCIHEPUMEHTAIHHBIMH
cpeactBaMu,  (QOpMynupys — IeNb  HCCJIENOBAaHWS,  AaHAJIM3UPOBATH
MOJTy4YEHHBIC PE3yIbTAThl U I€TIaTh BHIBOBI.

BrisiBiieHre = 3aBUCMMOCTH ~ MEXIY  HCCIEAYEMBIMH  BEIUYHMHAMH,
00BsICHEHHE TOJNYyYEHHBIX PE3yJIbTaTOB U (OPMYJIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITPIfI, TGOpI/II\/JI 1 3aKOHOB

YMeHue BiaieTh CUCTEMON OMOJIOTMUECKUX 3HAaHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraronye OHOJIOTMYECKUE TEPMHUHBI M TOHATHUS (KU3Hb, KIIETKA,
TKaHb, OpraH, OpPraHu3M, BH, TOMYIISIHS, SKOCUCTEMa, OHOIIeHO3, Orocdepa;
MeTaboJIM3M, TOMEOCTa3, KIETOUYHBbII HMMMYyHHUTET, OHOCHMHTE3 OeJka,
OuornoaMMepsl, JAUCKPETHOCTb, CaMOpPETYIALMS, CaMOBOCIIPOM3BEICHMUE,
HACJIeICTBEHHOCTh, NI3MEHUYMBOCTh, SHEPTO3aBUCHMOCTb, POCT U Pa3BUTHUE);

O6uonornyeckue Teopuu: kiuerouynas teopus T. llIBanna, M. [lneiinena, P.
BupxoBa; kioHanbHO-cenekTUBHOro wuMMyHurera [I. Opmmux, W.H.
MeuHukoBa, XpOMOCOMHAsI TEOPUs HaclieAcTBeHHOCTH T. MopraHa, 3aKkoH
3apoapimieBoro cxojacrtsa K. bapa, sBomonmonnas teopust Y. JlapBuHa,

CUHTCTUYCCKAasA TCOPHUA IBOJIOIMU, TCOPUA AHTPOIIOICHE3a 4. I[apBI/IHa;



teopust OuoreonieHoza B.H. Cykauépa; yuenne H.M. BaBunosa o nenrpax
MHOT000pa3usi M MPOUCXOXKACHUSI KYIbTYPHBIX pacTeHuil, yueHue A.H.
CeBeprioBa 0 TyTSAX MW HalpaBICHUSAX JBOJOLMM, YydyeHue B.H.
Bepnazackoro — o 6uocepe);

3aKOHBI (€AMHOOOpa3us MOTOMKOB IIEPBOTO IOKOJICHUS, PaCHICTUICHUS
IIPU3HAKOB, HE3aBUCHUMOIO HacieAoBaHus npu3zHakoB [. Menzens;
CLEIJIEHHOTO HACJIEeI0BAHMS IPU3HAKOB M HAPYILIEHUS CUEIIeHUs reHoB T.
MopraHna; roMOJIOTUYECKUX PAIOB B HACIEICTBEHHON M3meHunBoctu H.M.
BasuioBa; renermueckoro paBHoBecust JIx. Xapau u B. BaitnOepra;
3apoapiieBoro cxonacra K. bapa; 6morenernueckmii 3akon . ['ekkens, O.
Miroinepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npapwia (MuHEMyma FO. JIuOmxa, SKOJOTHMYECKOHW NHpPaMUIBI YHCEN,
OMOMAacChl U PHEPTUHN);

runote3bl  (koanepBatHoM A.M. Omnapuna, nepBuuHoro OymboHa JIx.

Xonpetina, mukpocdep C. Dokca, prubdo3uma T. Uek)

YMmenue peiaThb MOUCKOBBIC OHOJIOrTYECKHE 3aaa4u; BbIABJIATH IPUYUHHO-
CJIICACTBCHHBIC CBA3U MCKAY HCCICAYCMbIMU OHOJIOrMYEeCKUMU O6’I)CKT3.MI/I,
mnmpoocccaMn MU ABJIICHUSIMU, A€JIAaTb BbIBOAbI W IIPOTHO3bI Ha OCHOBAHHH
IMOJIYYCHHBIX PE3YIIbTATOB,

COCTAaBJIATh TI'CHOTHUIIMYCCKHUC CXCMbl CKPCIIMBAHUA [JIA pPa3HbIX THUIIOB
HaCJICAOBAaHUA IIPU3HAKOB Y OpPIraHMW3MOB, COCTaBJIATL CXCEMBI IICPCHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (LICHI/I IIUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aMMOCBSA3M MEXIY CTPOCHHEM M (QYHKIHSIMHU:
OpPraHOUJIOB, KJIETOK Pa3HbIX TKaHEW, OpraHaMu M CUCTEMAMM OpPraHOB Yy
pacTeHHi, >KMBOTHBIX M 4YeJOBEKa; MEXIy 3TalaMd OOMEeHa BEIIEeCTB;
JTalaMy KJIETOYHOTO IIUKJIAa W JKU3HEHHBIX LIMKJIOB OPraHU3MOB; 3TalaMu
HMOpPHOHANILHOTO DPAa3BUTHS; TE€HOTUIIOM U (DEHOTUNIOM, (DEHOTHUIIOM H
dakTopamMu cpelbl OOMTaHUS; NPOLECCAMH 3BOJIONMHU; JIBHKYILIUMHU
CWJIIAMH aHTPOIOr€HE3a; KOMIIOHEHTAMM pPAa3JIMYHBIX DJKOCUCTEM U

MPUCTIOCOOIEHUSIMU K HUM OpTraHU3MOB

YMeHue BBIJICATh CYIIECTBEHHBIC TPU3HAKH:

CTPOCHHSI BHUPYCOB, KJIETOK MPOKAPUOT W DYKAPHOT, OJTHOKIETOYHBIX W
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB, OHOTEOIIEHO30B, JKOCHUCTEM U
Oouocepsl; CTpOEHUSI OPraHOB U CUCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YEJIOBEKa; MPOIIECCOB KU3HEACITEIBHOCTH, MTPOTEKAIOIINX B OpPTaHU3Max

pacTeHuM, KUBOTHBIX W YEJIOBEKA; OMOJIOTMYECKUX TPOIECCOB: OOMEHa



BemecTB  (MeTabonu3M), HMHPOPMALMHM W  TPEBPAIICHUS  SHEPTHH,
OpoXeHHus, aBTOTPOPHOTO W  TEeTEePOTPOGHOTO  TUNOB  MUTAHHS,
doTocMHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, TaMeToreHesa,
IMOpuoreHesa, NOCTAMOPHOHAIBHOTO ~ Pa3BUTHA,  Pa3MHOXKEHUS,
WH/IMBUYAJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3auMOJICHCTBHA
T'€HOB, reTepo3nca; NeUCTBUN HCKYCCTBEHHOTO oTbopa,
CTaOMJIM3HMPYIOIIETr0, JBIKYIIETO M  Pa3pbIBAIOLIETO €CTECTBEHHOTO
oTOOpa; auUIONAaTPUYECKOr0 U  CHUMIIATPUYECKOrO BUA000pa30BaHMUS;
BIMSIHASA ~JBIDKYIIUX CHJ  DBOJIONMM Ha TEHO(POHJ MOMYJISIHH;
HPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OOHWTaHWs, 4YepeJOoBaHHS
HAINpaBJICHUI SBOJIONMHU; KPYrOoBOPOTa BEIIECTB W IIOTOKAa SHEPTUH B

9KOCHCTEMAax

ChopMHPOBAaHHOCTE ~ yMEHHS  BBIICNATh  CYIIECTBEHHBIE  IPH3HAKU
BUPYCOB, KIETOK IIPOKapuoOT M  JYKAapuUOT;,; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB, OHOTEOLIEHO30B M 3KOCHCTEM;
O0COOCHHOCTH TIPOLIECCOB OOMEHa BELIECTB M NPEBpPAIICHHS SHEPIHU B
KJIeTKe, (OTOCHMHTE3a, IIJIACTUYECKOTO U HHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Meio03a, OIUIOJOTBOPEHHS, pPa3BUTHI H
Pa3MHOXKCHHUS, WHAWBUAYAIBHOTO PAa3BHTUS OpraHu3ma (OHTOTeHesa),
00oppOBI 3a CyIIEeCTBOBAaHHME, ECTECTBEHHOTO OTOOpa, BHUAO0OpA30BaHUS,
NpUCIOCOOJICHHOCTH  OPraHM3MOB K cpene  OOWTaHMSA,  BIMSHHSA
KOMITIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX M3MEHEHHH B DKOCHCTEMax
CBOEH MECTHOCTH, KpPYroBOpOTa BELIECTB M IPEBpALICHUS SHEPrHMU B
ouochepe

YMeHue HCNoJIb30BaTh COOTBETCTBYIOLIME apryMEHThl, OMOJIOrMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJMKY JUIS JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHCTCMATHYCCKUX TPYIIl; B3aNMOCBA3U OPraHU3MOB U CpPCIbI
OOWTaHMSA; EIWHCTBA YEIIOBEUECKUX pac; HEOOXOAWMOCTH 370pPOBOTO
o0Opa3a JKM3HHU, COXpAaHEHHs pa3HOOOpa3usi BUAOB U SKOCHCTEM Kak

YCJI0BUS COCYHICCTBOBAHUSA ITPUPOALI U YCIIOBEYCCTBA

YMeHue  KpUTHYECKH  OIEHUBaTh HWHGPOPMAIUI0  OHMOJIOTUYECKOTO
COJICpXKAHUS, WHTEPIPETUPOBATh JTHYECKHUE aACHEKThl COBPEMEHHBIX
WCCJICIOBAaHUN B OMOJIOTMH, MEAUITMHE, OMOTEXHOJIOTHHU; PacCMaTpPUBAThH
TI100aNbHBIE YKOJIOTUYECKUE MPOOTIEMBbl COBPEMEHHOCTH, (HOPMHUPOBATH TIO

OTHOIICHHIO K HUM CO6CTBCHHYIO ITO3UIIHNIO




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 1O BUOJOI'A

Kon

1.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa. JKuBbIe cucTeMBI U HX HN3YUCHHUEC

CoBpemeHnHast OuMoONOrHsl — KOMIUIEKCHasi Hayka. buoiornuyeckue Hayku u
u3ydaemble UMU TpoOsemMbl. DyHIaMEHTANbHbIE, MPUKIIAHBIE U TTOMCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nauenue Ouonoruu B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON
kapTuHbl Mupa. [Ipodeccun, cBa3annble ¢ OHogorueil. 3HaueHue OUOIOTUN B
MPaKTUYECKON JIEATEIbHOCTH 4YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3SUCTBE,

IIPOMBILNUIEHHOCTH, OXPaHe IPUPOIBI

1.2

1.3

JKuBpie cuctembl Kak mnpeaMer wulydeHus Ouonoruu. CBOKMCTBA KUBBIX
CHCTEM: €IMHCTBO XHMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb,
CJIO)KHOCTh U YHOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3ALINS,
CaMOBOCIPOU3BEACHUE, PA3/IPAXKUMOCTh, K3BMEHYMBOCTb, POCT U Pa3BUTHUE.

YpoBHM OpraHu3auud JKHABBIX CHCTEM: MOJIEKYJISIPHBINA, KIJIETOYHBIM,
TKAaHEBBIM, OPraHU3MEHHBIM, MOMYJISALHMOHHO-BUIOBOW, 3IKOCHUCTEMHBIN
(buoreorneHoTHUECKHiA), OnochepHbIid. [Iporecchl, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKH XKUBOTO. JKU3HBb Kak (hopMa CyIeCTBOBAaHUS

MaTepuu

Metoasl Ouoniormueckoil Hayku. HaOmroneHue, m3MepeHue, IKCIEPUMEHT,
cucTeMarm3anusa, MeTaaHann3. lloHgThe O 3aBHCHMOM W HE3aBHCHMOM
nepemeHHoil. [lnanupoBanue »skcnepuMenTta. IlocraHoBka u  mpoBepka
runore3. Hynesas runoresa. [Tonsitue BeIOOpKHU U €€ 1ocTOBEpHOCTH. Pasbpoc
B Ouonormyeckux JaHHBIX. OIlEHKa JOCTOBEPHOCTH  TOJYUYEHHBIX
pe3yabTaToB. [IpUyMHBI MCKaXKEHHUS PE3yNbTaTOB JKcrepuMeHTta. [loHsTHE

CTaTUCTHYCCKOT'O TECTA

Knerka kak Onosoruyeckasi CuicreMa

2.1

2.2

Knerka — cTpykTypHO-(QYHKLIMOHaJIbHAs €AMHUIIA KHBOro. Kcropus
OoTKphITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. [lneitnen, P. Bupxo). OcHOBHbIE MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOW TEOPHH.

Metoabl  MOJEKYJISpHOM M KIETOYHOH  OWOJIOTMM:  MHMKpPOCKOIHS,
xpomarorpadus, anekTpodopes, METOJ MEYEHBIX aTOMOB,

muddepeHManbHOe HEeHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTpaMUKpPO3JIEMEHThI. Boaa




2.3

u e poJib KAaK pPaCTBOPUTEINs, pEareHTa, ydacTue€ B CTPYKTYPHUPOBAHUU
KJIIETKH,  TeIUIOperyiasiuuv. MuHepaibHble  BELIECTBA  KIETKH,  HUX
Ouosnoruueckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIM COCTaB OEIKOB.
CrpykTypsl OenkoBoii Mosiekyinbl. IlepBuunas cTpykrypa Oenka, MenTHIHAS
CBs3b. BrOopuuHas, TpeTuuHas, 4yeTBEpTUYHAs CTPYKTYphl. JleHaryparus.
CgoiictBa OenkoB. Kiaccudukanuss OenkoB. buosorumdeckue GyHKIMM
OeNKOoB.

VYrieBoabl. MoHOCaxapu/pl, AMCAXAPUIbI, OJIMTOCAXAPUABI U MOIHCAXAPUIBL.
OO6muii 1wiaH crpoeHuss U (U3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOB.
buonoruueckue GyHKIIUU YTIIIEBOIOB.

Jlumuasl. I'napodunbsHO-THAPOPOOHBIE cBOMCcTBa. Knaccudukanus aumnuaos.
Tpurmunepunsl, pochomunuabl, BOCkH, crepouasl. buomorndeckne QyHKIUN
aunuaoB. OOmue CcBOHCTBA OMOJOTHYECKMX MEMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOIYTIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JJHK u PHK. CtpoeHue HYKIEHMHOBBIX KHCIOT.
Hyxneotuasl. Ipunmun  xkommnementapHoctu. [lpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnas cnupans. MecToHaxoxaeHue U OUOIOrHYecKue
¢byukun JJHK. Bunet PHK. ®yakiuun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moJiekyiae ATO.
buonornueckue ¢yaknuu AT®. BoccTaHOBIEHHBIE TIEPEHOCUMKH, WX
¢byukun B kinetke. CexkBenuposanue J[HK.

CrpykTypHast O6uosiorusi: OMOXMMHUYECKHEe M OHOPHU3NUECKUE HCCIIeAOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

Tunsl KJIETOK: dyKapuOTHYecKass U Ipokapuoruueckas. CTpyKTypHO-
(GyHKIIMOHaIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuotuueckoil kiaetku. Kierounas crenka Gaktepuil u apxeil.
Oco0eHHOCTH CTPOEHHUS TeTepoTpoHOI 1 aBTOTPO(PHOIN MPOKAPHOTHIECKUX
KJIETOK. MeCTO U poJib IPOKAPHOT B OMOLIEHO3aX.

CrtpoeHue U pyHKIIMOHUPOBAaHUE dyKapUOTHUeCKOH KieTku. [lnasmarnueckas
mMeMmOpaHa (mnasmanemma). CTpykTypa IUIa3MaTHUeCKOW  MeMOpaHBbI.
TpancopT BemlecTB uepe3 IUIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas nupdysus), akTUBHBIN (EpBUYHBIA U BTOPHUYHBII
aKkTUBHBIN TpaHcnopt). [lomynponunaemocts MeMOpanbl. PaGota HaTpwmii-
KaJIMeBOrO Hacoca. OHIONMTO3: IHHOLUTO3, (arouuTo3. OK30LUTO3.
Knerounas crenka. CTpykTypa M (PYHKUIMH KJIETOYHOW CTEHKH pacTEHH,
rpudoB.

[urommnasma. [{utozons. [urtockener. JIBmkeHue muToruiazMbl. OpraHoU bl
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kiaeTku. OnHOMEeMOpaHHbIE OPraHOWABI KJIETKU: JHJIOIMJIa3MaThyecKas CeTbh
(BIIC), anmapat "ok aku, TU30COMBI, UX CTpoeHue U GyHKIHMH. B3anMocBs3b
OJTHOMEMOpaHHBIX ~ OpraHouaoB  KjieTku. CTpoeHue  IrpaHyJIsIpPHOrO
perukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'maaxuii (arpaHysspHbIN) 3HAOIUIA3MAaTUYECKUN peTukyiayMm. CekpeTopHas
¢ynkuus anmapara [ompmxu. TpaHcnopT BemiecTB B KieTke. Baxyounn
pacTuTeNbHbIX Ki1eToK. Kiterounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crpoenrie 1 QyHKIMH MUTOXOHAPHHA M muacTuj. IlepBuUuHbIe, BTOPUYHBIE H
CJIO)KHBIE  IUIACTHIbl  (DOTOCHMHTE3UPYIOUIMX  3YKapUOT. XJIOPOIUIACTBHI,
XPOMOILIACTBI, JIEHKOILIACTHI BBICUIMX PACTCHUN.

HememOpannbie opranouasl kieTkn CTpoeHne W (YHKIUH HEMEMOpPaHHBIX
OpraHousioB KieTku. Pubocombl. MukpodunameHTsl. MEIeuHble KISTKH.
MuxkporpyOouku. Kierounsiii nentp. CTpoeHue M JBMKEHHE >KT'YTUKOB U
pecHrueK. MUKpOTpyOOUKH HUTOILIAa3Mbl. LleHTpHOIIb.

Anpo. O6onouka sapa, XpOMaTUH, KapUOILJIa3Ma, SIPBILIKU, UX CTPOEHUE U
bynkuuu. SnepHbiii 6enkoBBI MaTpuKC. [IpocTpaHCTBEHHOE pacHoIOXKeHUE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTnHa — THCTOHBI.

Knerounsle BritoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI)

AcCCUMMIISINS ¥ JUCCUMIIIALIUS — IBE€ CTOPOHBI MeTabonmm3ma. Tunsl oOMeHa
BEIIICCTB: aBTOTPOQHBINA U TeTepoTpoHBIN. YdacThue KHCIOpoaa B 0OMEHHBIX
npoleccax. DHepreTuueckoe obecriedeHue kieTku: mnpespaiieHue ATD B
oOMeHHBIX Mporeccax. PepMEeHTATUBHBIA XapakTep pPeakuuid KIETOYHOTO
Merabonuzma. dDepMeHTHl, UX CTPOCHHE, CBOWCTBA U MEXaHWU3M JICUCTBHUS.
Kodepmentsl. Otnuuust QepMEHTOB OT HEOPraHMYECKHX KaTaau3aTOpOB.
benku-aktuBaTopel M OEJKU-UHTUOMTOpPBHL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX pEaKIi OT pa3InYHbIX (PAKTOPOB.

IlepBrUYHBIl CHUHTE3 OpPraHMYECKUX BewlecTB B KieTke. PotocuHTe3. Poisb
XJIOpOIIacTOB B Tiporiecce ¢doTocuHTe3a. CBeToBas M TeMHOBas (asbl.
[TponykTBHOCTH (poTOCHHTE3a. BiusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XeMOCHHTE3. Paznoobpasue OpraHMU3MOB-XEMOCHUHTETHUKOB:
HUTPUDUIHPYIOTITHE OakTepuw, Kene300aKTepu, cepobakTepum,
BOJIOPOJIHBIE OaKTepUU. 3HAUEHHE XEMOCHHTE3A.

AnaspoOHble opranusMel. Bunsl OposkeHus. IIpoaykTbl OpoxeHMS M HX
HCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHM3MBI KaK OOBEKTHI

OMOTEXHOJIOTHHU U BO30yIUTENN OOJIE3HEH.



2.5

AspoOHBIE OpraHU3MBI. Oransl HHEPreTHYECKOT O oOMeHa.
[logroroBuTenpHBIA dTam. [nHMKOMM3 — OECKUCIOPOJHOE pACIIEIICHUE
TJIFOKO3BI.

buosornueckoe OKHUCIIEHME, WIN KIETOYHOE JAbIXaHUe. POJlb MUTOXOHApPHUN B
nporeccax ~— OMOJIOTMYECKOTO  OKucieHus.  Lluknuyeckwe — peakiuu.
OxucnurensHoe (ochopmnmupoBanue. I[lpenmymiecTBa a’poOHOrO MyTH
oOMeHa BemIeCTB mepen aHadpoOHBIM. D(PPEKTHBHOCTH IHEPTETHUYECKOTO

oOmMmena

Peakuun marpudHoro cuntesa. IIpyHIMII KOMIIZIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO  CUHTe3a. Peanmm3anuss  HAcIEACTBEHHOH — MH(OpMAIUH.
I'eneTnyeckuii kox, ero cBoicra. Tpanckpunuus — Matpuuablid cuare3 PHK.
[TpyHIMIIBI  TPAaHCKPUILMK: KOMIUIEMEHTApHOCTb, AHTUIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisius u e€ stansl. Yuactue TpaHcnoptHeix PHK B
OouocunTe3e Oenka. Ycmosus OnocunTesa 6enka. KogupoBanne aMUHOKHCIIOT.
Ponw pubocom B OnocuHTe3€e Oenka.

Opranuzanys reHoMa y INPOKapHOT M JYKapuoOT. Perymsuus akTUBHOCTU
reHoB y mpokapuot. ['umoreza onepona (®. XKakob, XK. Mano). Perymsmms
0OMEHHBIX IIPOLIECCOB B KileTKe. KineTouHslit romeocTas.

Bupycsl — HekneTounble GOpMbI KU3HU U OOIMraTHble napasutbl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHble 3a001eBaHus yenoBeka, )kuBoTHbIX, pactrenuid. CIIN/], COVID-19,

CouaJIbHbIC U MCAUITMHCKUEC HpO6JI€MBI

2.6

Knerounslii nwmki, ero mepuoasl u perynsuus. Hutepdasa u  muros.
Oco0eHHOCTH MPOIIECCOB, MPOTEKaOIUX B HHTepPasze. [loaroroBka KIeTku K
nenenuto. [IpecuHternyeckuit (IMOCTMUTOTUYECKHUI), CHHTETHUYECKUA U
HNOCTCUHTETHYECKUH (IPEMUTOTHUECKUI) TePUOIbI HHTEP(hA3bI.

Marpuunsiii cunte3 JIHK — perumkanuma. IIpuanuner perumkanun JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexannsm perkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepst
U TenoMepasza. XpOMOCOMHBIN HaOOp KIeTKH — KapuoTum. JlummonHsiil u
rarion bl HaOopbl XpoMocoM. ['omonornynsle Xpomocomsl. [losoBbie
XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguu MUTO3a U IPOUCXOIALINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. Kapuoknnes u nuTokuHe3. buosornyeckoe 3HaU€HUE MHUTO3A.
Perymanus muToTHYecKoro mnukiaa KieTkd. [IporpamMmupyemasi KieTodHas
rubesnp — anomnro3.

(DYHKI_[I/IOHaJIBHaH I'CHOMHKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTeMa




3.1

3.2

OOHOKIJIETOUHBIE,  KOJIOHHMAJIbHbIE,  MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioynoe (BKIOYash BEreTaTUBHOE) U
nojoBoe. Buapl 0ecrnonoro pa3sMHOXKEHHUS: IOYKOBAaHHUE, CIIOPYJIALUS,
dbparmeHTaIMs, KJIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. IlonoBeie KieTku, wim ramersl. Meito3. Craauun
Meiiosza. [loBenenue xpomocom B Mmeiose. Kpoccunrosep. buosnornueckuii
CMBICII MeHO03a M MOJIOBOrO mporecca. Meno3 U ero MecTto B KU3HEHHOM
LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y >kMBOTHBIX. [1o0BBIE Keme3bl.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KieTok. CrepmaroreHes W OOTEHE3.
Crpoennie mosioBbIX KiIeTOK. OIJIONOTBOPEHHE W SMOPHOHAIBHOE pPA3BUTHE
)KUBOTHBIX.  CrocoObl  OIUIOJIOTBOPEHMsS:  HApy>KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WupuBuayanbHOe pa3BuTHE opraHu3MoB (oHToreHesd). Craauu smMOpHOreHesa
JKUBOTHBIX (Ha mpumepe JiArymku). JlpoOGnenuwe. Tumbel npobGiieHus.
OcobeHHOCTH ~ APOONEHMST  MIICKONMHUTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKU
(racTpymsitus). 3akiagka OpPraHoB M TKAaHEW W3 3apOJBIIIEBBIX JIHMCTKOB.
B3auMHoe BimMsHHME dYacTell pa3BHBAIOLIETOCS 3apojipliia (dMOpHOHAIbHAS
UHAYKIMS). 3aKiajka IUlaHa CTPOEHUS JKMBOTHOITO  Kak  pe3yJbTar
UEepapXUUECKUX B3aUMOJEHCTBUN TeHOB. BinsHue Ha 53MOpHOHaIBHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLICH CPEIBL.

Poct u pa3Butne x*uBOTHBIX. IlocTamOpuoHaneHbll mepuoi. Ilpsmoe u
Henpsimoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM y OEClO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHojormueckoe 3HadeHHE MPSIMOTO U HEMPSIMOTO
pa3BUTHA, HUX PACIHPOCTPaHEHHE B mpupoje. Tumsl pocra KUBOTHBIX.
@akTOopbl  pEryJsilMM  pOCTa  JKUBOTHBIX M 4yenosBeka.  Cranuum
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX U uenoBeka. Ilepuomsl
OHTOI'€HE3a YEJIOBEKA.

PasMHoeHHe u pas3BuTue pacteHuil. I'ameropur u cnopoput. Meiio3 B
JKU3HEHHOM IuKIIe pacteHuil. OOpa3oBaHME CIOp B Tpolecce Meio3sa.
['amerorenes y pacteHuidl. OIJIOJOTBOPEHHE M Pa3BUTHE PACTUTEIbHBIX
Oopranu3mMoB. /IBoilHO€  OIUIONOTBOpEHME y  LBETKOBBIX  PAaCTEHHH.
OOpa3oBaHue W pPa3BUTHE CEMEHU. MeXaHHM3MBbl PETyJSIMU OHTOreHe3a y

pPacTEeHUN U KUBOTHBIX
Hctopusi CTaHOBJIEHMsST U Ppa3BUTHS TIEHETHMKM Kak Hayku. OCHOBHbIE
TEHETUYECKNE MTOHATUSA U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIbHBIE

T'CHBI, aJIbTCPHATUBHBLIC NPU3HAKH, JIOMHH&HTHBII;’I n peuecanHHﬁ IIPpU3HAK,
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TOMO3UT0Ta, TE€TePO3UT0Ta, YUCTasl JIMHUS, THOPHUABI, TeHOTHI, (DEHOTHII.
OCHOBHBIE METOJBl TEHETHKU: THOPUIIOJOTHYECKUN, ITUTOJIOTHYCCKHUH,

MOJ'IeKy.]'IﬂpHO-FeHeTI/ILIeCKI/Iﬁ

Monorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHaenss — 3aKoH
eMHOoO0pa3uss TUOPHIIOB TEPBOTO MOKOJICHHS. [IpaBwiio JOMHHUpPOBAHHMS.
Bropoii 3akoH MeHzens — 3aK0H paclleruieHus npu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 4iucTOTh TaMeT.
Ananusupyroniee ckpemuBanue. [[poMexyTOUHBIN XapakTep HaclaeI0BaHMUS.
PacuierieHue npru3HakoB IPU HEMOJIHOM JOMUHHUPOBAHUHU.

Jurubpunnoe ckpemmpanue. TpeTuii 3aKkoH MeHaemns — 3aKOH HEe3aBUCHUMOTO
HACJICIOBAHMSI ~ TMPU3HAKOB. L[UTOIIOTMYECKHE OCHOBBI  JTUTHOPHUIHOTO
CKpEIIMBaHMUS.

CueruieHHOe HacnenoBaHue Npu3HakoB. Paboter T. Moprana. CuemieHHOe
HACJICIOBAHUE T€HOB, HAPYLIEHUE CUCIICHHUS MEXK]y F€HaMH. XPOMOCOMHas
TE€OpHUs HACJICICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OIPENEIICHHS 10Ja. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOTraMeTHBIN U rereporaMeTHbIi noJl. ['eneTnueckas
CTPYKTypa MOJIOBBIX XpoMOcCOM. HaclienoBaHue MPU3HAKOB, CIEIJIEHHBIX C
ITOJIOM.

['enoTun kak 1menoctHas cucteMa. [lnefioTponuss — MHOKECTBEHHOE JICHCTBHE
reda. MHOKECTBEHHBIH ayuien3M. B3amMojelcTBre HEaUICIbHBIX T'€HOB.

Komniementapaocts. Onucras. [lonumepus
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B3aumopeiictBue reHoTMma W cpedbl npu  (opMHpoBaHMM  (HEHOTHIIA.
M3MeHYnBOCTh IPHU3HAKOB. KayecTBEHHBIE M KOJMYECTBEHHBIE IPU3HAKHA. Bubl
WU3MEHYMBOCTH: HEHACIIECICTBCHHAS U HACJIEACTBEHHAS.

Monudukanionsass ~ MU3MEHYMBOCTb. Pomb  cpensl B (JOPMHUPOBAHHUHU
Mo M (pUKaMOHHON n3MeHunBocTH. HopMa peakuuu npusHaka. BapuamoHHsiii
psan u BapuauuonHas kpusas (B. WMoranncen). CpoiicTBa MOau(UKAIMOHHON
U3MEHYHBOCTHU.

I'enoTnnnyeckass n3MeHUMBOCTb. (CBOMCTBA T€HOTHIINYECKOW H3MEHUYMBOCTH.
Buzpl reHOTHIIUECKOIN N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.
KomOunaTiBHas W3MEHYMBOCTh. Mei03 W TOJOBOM TMpoIecC — OCHOBA
KOMOWHATUBHOM W3MEHUYMBOCTH. Pomb KOMOWMHATHMBHONW HM3MEHUMBOCTU B
CO3/IaHHM TeHETUYECKOT0 Pa3Ho00pasus B Mpeenax OJHOrO BUA.

MyranoHHass MW3MEHYMBOCTb. Buapsl MyTanmi: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLMPOBAHHbIE MyTauuu. SaepHele U
UTOIIa3MaTuueckre Myraunu. CoMaTHueckue U MosioBble MyTanuu. [IpuunHel

BO3HHMKHOBCHUS My’l“a].IHfI. MYTE[FCHLI U HUX BJIUMAHUC Ha OpPraHHU3MEI.




3.5

3.6

3aKOHOMEPHOCTH MYTALIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTUYECKHX PSAOB B
HacieacTBeHHoM n3menunBocTH (H.M. BaBunog). BHesnepHas n3aMEHYMBOCTD

1 HAaCJICACTBCHHOCTD

Kapuotun wyenoBeka. MexayHapoJHas IporpaMma HCCIEIOBAHUS TI€HOMa
yejgoBeka. MeToJbl HW3YyYEeHMSI TEeHETHMKH YEJIOBEKAa: TI'€HEaJOTMYEeCKU,
OIU3HCIOBEIH, IIUTOTCHETUYCCKUI, MOMYJISIUUOHHO-CTATUCTUYECKU,
MOJIEKYJIIpHO-TeHeThuueckuii.  CoBpeMEHHOE  OmpelelieHue  TI'eHOTHIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHHME, T'E€HOTUIIMPOBAHME, B TOM YHCIE C
nomoniwto IT1[P-ananu3a. HacneacTBennsie 3a00neBanms YenoBeka. [ eHHbIC U
XpOMOCOMHBIE ~ 0OJIE3HM  4YelloBeKa.  bone3sHm ¢ Haclle[CTBEHHOU
MPEAPACIIONOKEHHOCTHIO. 3HaueHHe MEIUITHCKOI TCHETUKH B
MPEIOTBPALICHUM W JICUEHUW TEHETUYCCKUX 3a00JICBaHMl  dYeoBeKa.

CTBOJIOBBIE KJIIETKH

JloMecTukanus U ceneKuys. 3apoXkKACHUE CEIEKIMU U JOMECTUKALMU. YUEHHUE
H.W. BaBunoBa 0 LeHTpax HpPOMCXOXKJIEHHS W MHOTrooOpasusi KyJIbTYpHBIX
pactenuii. Ponb cenexkuuu B CO3JaHUM COPTOB PAacTEHUM M MOPOJ >KUBOTHBIX.
Copr, nopoaa, mramMm. 3aKOH TIOMOJIOTMYECKMX PsJOB B HACJIECICTBEHHOU
u3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Juist CeNeKIMOHHON paboThI.
MeTtonbl ceneKUMOHHOM paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
WHIUBUIYAJIbHBIA.  JTambl  KOMOWHALMOHHOM  cenekuuu. Mcmbitanue
npousBoauTeneil mo nmoromcrBy. OT6Op HMO IN€HOTHIY € MOMOILBIO OLEHKH
(deHoTHna NoToMcTBa U 0TOOpP MO TeHOTUIY ¢ nomolibio aHanusa JTHK.
HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PagnanvioHHBIE M XMMHYECKMH MyTareHe3 KaK MCTOYHUK MyTaluil y
KYJBTYPHBIX (hopM opranu3MoB. Vcnoiab30BaHNE TEHOMHOTO PelaKTUPOBAHUS
U MeToZioB pekoMOuHaHTHBIX JIHK s mosyueHus ucxonHoro marepuana
JUISL CEJIEKIUU.

[Tonyuenne nomumionoB. BayrpuBumoBas rubpununzanus. bimskopoacTseHHoe
CKpellMBaHue, W1 MHOpuAMHT. HepoicTBeHHOe CKpelrBaHue, Wid ayTOPUIUHT.
I'ereposuc u ero nmpuuuHsl. Vcnons3oBanue rereposuca B cenekiun. OtaanéHHas
ruOpumm3anus. [Ipeononenue OGecruionus MEXBUIOBBIX THOPHUIOB. JlocTikeHMs

CEJIEKIIMY PACTEHUM M AKUBOTHBIX

3.7

OOBbeKThl, HCIONb3yeMble B OWOTEXHOJIOTWH, — KIETOYHbIE M TKaHEBbIE
KyJbTYpbl, =~ MHUKPOOPTaHMU3MBI, = HX  XapakTepucTtuka. TpaaunnoHHas
OuoTeXHONOTH: XJiebomeyeHne, MOTYyYeHHE KHCIOMOJIOUHBIX TPOAYKTOB,
BUHOJenue. MukpoOuosnorunueckuii cuHre3. OOBEKTh MUKPOOHOIOIMYECKUX
texHonoruii.  [lpomsBomcTBO  Oenka, aMHUHOKHCIOT W BHTAMHHOB.

I/ICKYC CTBCHHOC OINIOJOTBOPCHHUC. PCKOHCTPYKI_[I/IH SIAIIEKIIETOK u



KJIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIIIAaHTALIUY SIIEP KIIETOK.

XpoOMOCOMHAsi M TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TIe€Ha |
KoHCcTpyupoBanue pexkomMOuMHaHTHBIX JIHK. JlocThkeHus W MepCreKTHUBBI
XpPOMOCOMHOW M TEHHOW WHXEHEepHH. MeauuuHCKue OUOTEXHOJIOTHH.

Hcnonp3o0BaHue CTBOJIOBHIX KJIETOK

Cucrema 1 MHOr00Opas3ue OpraHu4ecKoro Mupa

4.1

buonornueckoe  pasHooOpasme  opranmsmoB. CoBpeMeHHas  cHcTeMa
oprannyeckoro mupa. IlpuHnmns!l kinaccudukamuu opranu3MoB. OCHOBHEIE
CHCTEMAaTHYECKHE TPYIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUSI M J)KU3HENESATEIBHOCTH OJJHOKJICTOYHBIX OPTaHH3MOB.
bBakrepun, apxeu, OTHOKJICTOYHBIC TIPHOBI, OJHOKICTOYHBIC BOJIOPOCIH,
apyrue npotuctbl. KolloHnaneHble OpraHu3Mbl. J[BrkeHHE OTHOKIETOYHBIX
OpraHu3MoB:  aMmEO0OMaHOE, IKTYTHKOBOE, pPECHHYHOe. 3ammra Yy
OQHOKJICTOYHBIX OpraHru3MoOB. PaBI[pa)KI/IMOCTI) y OJHOKJICTOYHBIX

Opranu3moB. TakcHcChl

4.2

MHOroKIeToYHble  pacTeHus. B3auMoOCBsA3b 4YacTel  MHOIOKJIETOYHOTO
opranusma. TkaHu, opraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOI'O
oprauusma. OpraHu3m Kak eauHoe 1enoe. TkaHum pacteHuil. Tumsl
pacTUTENbHBIX  TKaHeW: oOpa3oBaresbHas, IOKPOBHAas, HPOBOJsAIIAL,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH  cTpoeHus, (QYHKUUH U

pacIIoIOKEHNsl TKaHEN B OpraHax pacTeHUH

4.3

BereraruBHple M TreHepaTUBHBIE OpraHbl pacTeHui. @YHKIMU OpPraHoOB M
cuctem opraHoB. Kapkac pacteHuil. J[BUyk€eHHE MHOTOKJIETOYHBIX PACTEHUI:
Tponu3Mbl U HacTUH. [loryonenue Boabl, YIIIEKUCIOr0 ra3a 1 MUHEPAIBHBIX
BeIIECTB pacteHusiMu. [[pixanue pacrenuit. Juddysus ra3oB depes
IIOBEPXHOCTh KJIETKH. TpaHCIOPTHBIE CUCTEMBI pacTeHUil. BeineneHne y
pacTeHHMH. 3amuTa y MHOTOKIETO4YHbIX pacteHui. Kyrtukyna. Cpencrtsa
MIaCCUBHOU U XUMUYECKOH 3a1UThl. DUTOHIUBI.

PaznpaxxuMocTh U peryisanus y Opranu3MoB. Pa3ipakxuMocCTs U perymisuus y

MHOT'OKJICTOYHBIX paCTeHHi/JI. PocrtoBrlie B€IICCTBA U UX 3HAYCHUC

4.5

MHorokjgeTouHble KWMBOTHBIE. B3amMOCBSA3h dYacTe MHOT'OKJIECTOYHOIO
opranu3ma. TkaHM, OpraHbl MU CHCTEMBl OpPraHOB MHOTOKJIETOYHOIO
opranuzma. Opranu3m Kak eauHoe 1enoe. ['omeocras. TkaHU KUBOTHBIX U
yenoBeka. THIIBI KMBOTHBIX TKaHEM: »IHUTEIHANIbHAS, COCIWHHUTEIbHAS,
MbIlIeuHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIMH M PACIIOJIOKECHHS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKa

4.6

OpFaHBI N CHUCTEMBI OPraHoOB JKHWBOTHBIX. GDYHKHI/II/I OpraHoB MW CHCTEM



opranoB. Omopa Tena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIli U BHYTpeHHU cKeneT. CTpoeHUe U
THUIIBI COEIMHEHUS KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX JKMUBOTHBIX. [luTanue »kuBOTHBIX. IluTanue
MO3BOHOYHBIX KUBOTHBIX. JlpixaHue KuBOTHBIX. KoxkHOe jbIxaHue.
KabepHoe u 1€rouyHoe IpIXaHue.

JIpIxaHue MO3BOHOYHBIX KMBOTHBIX. JBOJIIOLMOHHOE YCIOKHEHHUE CTPOCHHMS
NErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXxaTenbHasi cHUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWJISILMM JETKUX Yy NOTHUL U MIEKONUTAMMX. TpaHcnopt
BEILIECTB Yy OPraHU3MOB. TpaHCIOpPT BEHIECTB y XUBOTHBIX. KpoBeHOCHas
cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX >KHBOTHBIX.
Kpyru  kpoBooOpamieHusi.  DBOJIOIMUOHHBIE  YCIOXHEHUS  CTPOCHHSA
KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. BhIiesieHne y opraHu3MoB.
Boinenenne y kuBoTHbIX. COKparturenbHble Bakyoju. OpraHbl BbIJCICHUS.
CBsi3b MOJIOCTH Teja C KPOBEHOCHOM M BBIICIUTEIBHOM CHCTEMaMH.
Boinenenne y TO3BOHOUYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI ¥ UX TPOU3BOIHBIE.

PazgpaxxumocTte u©  peryiasiuus |y OpraHusmMoB. PasznpaxuMocTs y
OJIHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxkumocts M perynsuusa y
MHOTOKJIETOYHBIX pacTeHHil. PocTOBbIE BelecTBa U UX 3HAYCHUE.

HepBhuast cucrema u pedaekTopHass peryasuuss Yy MHOTOKJIETOYHBIX
KUBOTHBbIX. HepBHas cuctema u €€ oTaenbl. DBOJIIOLMOHHOE YCIO0KHEHUE
CTPOEHHUSI HEPBHOU CUCTEMBI Y dKUBOTHBIX.

Pa3zpaboTrka anroputmMoB M mporpamMM Ui 3¢(eKTUBHONW (PYHKIIMOHAIBHON
AHHOTAIlMU  TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,  METabOJIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX U YCJIOBCKaA

5.1

5.2

OpFaHI/BM YCJIOBCKA U €T0 3J0POBLE

Opransl W CHCTEMBbl OpraHoB 4eyoBeka. OTaenbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KHUBOTHBIX. Pedrekc u pednexkropnas nyra. besycnoBble u
ycioBHbIe pediiekchl. ['ymopanbHash peryisiiuus ¥ SHIOKPUHHAS CHCTEMa
JKUBOTHBIX W 4elioBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI U WX TOPMOHBI.
[lelictBue TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M DJHIAOKPUHHOW CHCTEM.
['unortanamo-runoduzapuas cucrema. Pedraexkc u pedusekTopHas myra.

be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI

3amurta opranu3Ma ot OosiesHel. MiMmmyHHas cuctema denmoBeka. KieTounsrit
U TYMOpaJIbHbI UMMYHUTET. Bpoxk1€HHBIN, TpHOOPEeTEHHBIN crienndruyecKuit
UMMYHHUTET. Teopus KIOHAJIBbHO-CENEKTUBHOIO uMMyHHUTeTa (IL.Opnmx,

®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoOB. Poub




BPOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUMA

5.3

KposenocHnas cucrema u €€ opranbl. Cepale, KpOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru kpoBoobpamienus. Pabota cepaia u e€ perymsmus

54

5.5

5.6

Hpixanne uyenoBeka. Juddy3us ra3oB dYepe3 MOBEPXHOCTh  KIIETKH.
JpIxarenbHass cucrtemMa 4YeloBeka. JlpIxaTenbHas IMOBEPXHOCTh. Perymsmus

IbIXaHus. JprxaTenbHbIe 00bEMBI

HI/IH_IeBapI/ITCJ'IBHaH CHUCTEMaA 4YCJIOBCKA. OT,Z[CJ'IBI IMUIICBAPUTECIBHOI'0 TpaKTa.
HI/IH_IeBapI/ITCJ'IBHBIC KEJIE3bI. BHYTpI/Il'IOJ'IOCTHOC n BHYTPHUKIIETOYHOC

MUIIEBAPEHUE

[TokpoBel M ux mnpousBojHble. Opransl BbieneHus. [louku. CrtpoeHue u
¢ynkumonupoBanue Heppona. DuubTpanus, cekpeuus u - oOpaTHOE
BCaChIBaHME KaK MEXaHM3MBI paboThl OpraHoB BbineneHusi. OOpa3oBaHue

MOYH Yy YCIIOBCKaA

5.7

6.1

6.2

I[BI/I)KGHI/IG YyeJIoBeKa: MbllieyHas cucreMa. CKeleTHRIC MBIIINBI 1 UX pa60Ta.

CTpOGHI/Ie U TUIIBI COeTUHEHUS KOCTEH
Teopm{ 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

OpomtouuonHas Teopus Y. JlapBuna. IIpeanoceliku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBroKkynire cuiibl 3BooLMK BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPasMHOXKEHHUsI OpPraHW3MOB, HAcJeICTBEHHAas M3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuntetnueckor Tteopun HBomouun (CTI). Heltpanbhas
Teopust 3BoironuH. COBpEMEHHas »HBOJIOLMOHHAs Ouosiorus. 3HAYCHHE
HBOJIIOI[MOHHON TEOpHUH B (HOPMUPOBAHMM €CTECTBEHHO-HAyYHOM KapTHHBI
Mupa

[Tomymnsiuus kak 3yIeMEHTapHas eQuHHIA 3BOONMH. COBPEMEHHBIE METOBI
OLIEHKH T'€HETHUYECKOro pa3HooOpasus M CTPYKTypsl nomynsuuil. M3meHnenue
reHooHaa MOMyNALMUA KaK 3JEMEHTAPHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHJIBI) SBOJIIOLMH. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeHuMBOCTh. [Ipeiid reHoB — ciiyyaiiHble
HEHaNpaBJieHHble W3MEHEHHsS 4YacTOT ayjiesied B MOMysusax. OQQexT
ocHoBarens.  Murpanuu.  M3omsums — nomynsiumii:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAs).

EcrectBenHblif 0TOOp — HampaBisgoomuil ¢aktop sBomonud. DopMel
€CTECTBEHHOT0 OTOOpa: JBMXKYLIMHM, CTaOWIM3UPYIOLIUHN, pa3phIBAIOIINN

(nm3pyntuBHbIN). [TonoBoit oTOOD.



[IpucrocobIeHHOCTh ~ OPraHW3MOB KAk  Pe3ylbTaT  MHMKPO3BOJIOLHUU.
Bo3HukHOBeHHE mpUCIIOCOONEHH y  opraHu3MoB. Apomopdo3bl U
UANOaJaNTallu. [Tpumepsl MPUCTIOCOOICHHM y OpraHU3MOB.
OTHOCHUTEIBHOCTD MPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBanume Kak pe3ysbTaT
MUKpO3BOIOIMU. M3omsamus — kioueBoit paktop BumooOpazoBanus. [lytu u
CIIocoObI BHJ1000pa30BaHMUS: AJUIONATPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (IOJIMILIONIU3ALINS,
rulOpuu3anys). JIuTeabHOCTb SBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Posib 3BOTIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYUYHBIX METOJO0B COXpPaHEHUS
6unopazHooOpasuss. MUKpPOIBOIIIOLUS M KOIBOJIOIHS MTaPa3HUTOB M UX XO35EB.
Mexanu3mbl  (HOpPMUPOBAHHS YCTOHYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

O0pBOBI ¢ HEl

6.3

Metonbl  HM3y4YeHHST ~ MaKpOABOJIONHMH. [laJlcOHTONIOTHYECKUE  METOJIbI
u3ydeHusi 3Boionuu. llepexomnbie (GopMbl M (QUIOTEHETUYESCKHUE PSIIbI
OpPTraHU3MOB.

buoreorpadudeckne meroapl u3ydeHus somonuu. CpaBHeHHE (GIOpsl U
dayHbl MaTepukoB U OcTpoBOB. buoreorpaduyeckue odnactu 3emnu. Buabi-
SHJ/ICMUKU U PEITUKTHI.

OMOPHOJIOTHYECKHE W CPABHUTEIHLHO-MOP(OIOTUICCKIE METOIbl M3YyUCHUs
OBOJIIOIIUH. TI'eHeTndeckue MexaHU3MEI OBOJIIOIIMN OHTOI'€HE3a U ITOSABJICHUA
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE W AHAJOTUYHBIE OpPTaHBI.
PynuMenTapHble oOpranbl U aTaBU3Mbl.  MOIEKYISIpHO-T€HETHYECKHeE,
OMOXUMHUYECKHE n MATEMATUYCCKUEC METOAbI HU3Yy4YCHUA OBOJIFOIIUHA.
I'omonoruuneie T'CHBI. COBpeMeHHLIe METOAbI IMOCTPOCHUA
(bUITOTEeHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTAIIUH U SBOJIIOIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBuia) 3BOMIONKMKA. HeoOpaTUMOCTh 3BOJOIIHH.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIIUN

6.4

Hayunble rumotessl NPOUCXOXKIEHUSI JKU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmus.  JloHay4dHble  NPEACTABICHUS O  3apOXKACHUM  JKU3HU
(kpeanioHu3M). I'mmore3a MOCTOSHHOTO CaMO3apOXKICHHUS >KU3HU U e
onposepxenue onbitamu  @O. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE JTallbl HEOPraHU4YECKOU SBOJIIOLUH. [Inanerapnas
(reosoruyeckas) IBOJIOLMS. XUMHUECKass 3BOJIOLUSA. AOUOTCHHBIM CHHTE3

OpraHMYEeCKUX BewecTB U3 Heopranuueckux. OmsiT C. Mwmmnepa u I'. FOpu.




Obpa3oBanue mnonumMepoB U3 MoHOMepoB. KoamepBarHas rumore3a A.U.
OnapuHa, rumoTe3a mnepBudHOro OyiaboHa JIk. XosjaelHa, reHeThdyeckas
runote3a I. Mémnepa. Pu6o3umbr (T. Yek) m rumoreza «vupa PHK» V.
['unbepra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIECTKH.
Hctopusa 3emnu u MeToasl €€ u3ydeHus. VMickonaemple OpraHn4eckue OCTaTKH.
['eoxpononorus u e€ merospl. OTHOCUTENbHAs U a0COIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHOIOrMYeCcKas 1IKaja: 0HBL, 3Pbl, IEPUOBI, TTOXH.

Hauvanbabie 3Tanel opraHudeckod sBojonuu. [losBieHue ©  3BOJIIOLHS
NEepBbIX KIETOK. OBoiouus MeTabonu3ma. BoO3HHMKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHble MHMKPOOHBbIE OMOMIEHKM KaK aHajor IEepBbIX Ha
3emite coobuiecTB. CTpomaTonuThl. IIpokapuoThl U 3yKapUOTHI.
[Ipoucxoxaenne sykapuoT (CUMOHOTeHe3). DBOIIOIUOHHOE MTPOUCXOXKICHUE
BUpYycOB. lIpoucxoxieHne MHOTOKJIETOYHBIX OpPraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl 3BONIONMU BbICIIUX pacTeHuil. OcHOBHbIE apoMOp(ho3bl
pacrenuii. Beixon pactenuit Ha cymry. [losBieHHe CHOpPOBBIX pacTeHUN U
3aBoeBaHne UMM cymu. CeMmeHHble pacteHus. [IpoucxokaeHue IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tanbl 3BOJIOLUM KUBOTHOrO MHpa. OCHOBHbBIE apoMOp(dO3bl
KUBOTHBIX. Benackas (¢ayna. KemOpuiickuii B3ppIB — TOSBICHHE
coBpeMeHHbIX TumoB. IlepBble xopaoBble xkUBOTHblE. JKU3HB B BOJE.
OBosrolidss  MO3BOHOYHBIX. [IpoucxoxiaeHue ampuOuil M penTHIUil.
[TpoucxoxaeHue MIeKONUTarOIMX W nTul.  llpuHnmn — xkiIrodeBoro
apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMH
CyIIN.

Pa3Bute xu3HM Ha 3eMie IO 3paM U IIEpUOJaM: apXel, MpOTEpO30H,
najneo3oi, Me3030HM, KaiiHO30#l. OOmas xapakTepucTHkKa KiIMMaTa M
reoJIOrH4ecKuX npoueccoB. [losiBieHne u pacBeT XapaKTepHbIX OPTaHNU3MOB.
VYrneobpazoBaHue: €ro yCJIOBHs U BIMSHUE Ha Ia30BbIi cocTaB aTMOC(EpHI.
MaccoBble BBIMMpPaHUSI — DKOJIOTMUECKHE KpU3HCHI mpouuioro. [Ipuunnsl n
CIIEICTBUSL MAaccoBBIX BbIMHpaHUN. COBpEMEHHBIH HSKOJOTMUECKUN KpHU3HC,

€ro 0cCOOEHHOCTH

6.5

Paznensl u 3agaum anTpomnosiornd. Meronapl aHTponojoruu. CTaHOBIEHHE
NPEJICTAaBICHUH O TPOUCXOXKJIeHUU denoBeka. COBpEeMEHHblE Hay4HbIE
TEOpHH.

CxoncTBO UenoBeka ¢ )KMBOTHBIMU. CHCTEMATHUECKOE MOJI0KEHUE YEIIOBEKA.
CBuzerenbcTBa CXOACTBA YEJNOBEKa C  JKMBOTHBIMH:  CPAaBHHUTEIBHO-

MOpQoJIOTHIECKHE, AMOPHOTIOTUUYECKHE, (hbU3M0IOTO-OMOXUMHUYECKHE,
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noBeneHuyeckue. OTiMuus YelnoBeKa OT JKHUBOTHBIX. [IpsAMoxokiaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOU CHUCTEMBI.

JBmwxymme cuibl ((hakTopbl) aHTPONOTeHEe3a: OMOJIOrMYEeCcKHe, COIabHBIC.
CooTHoleHre OUOIOTUYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaguU AHTPOIIOTE€HE3a. ABCTPAJIONMUTEKH — JBYHOTHME IPEIKU
moaeil. YenoBeK yMmenblii, MepBble M3rOTOBICHUS OpyAud Tpyna. YenoBek
PSIMOXOJIAIINA ¥ TIEPBBIA BBIXOA Jroned 3a mpenensl Adpuku. YenoBek
reinenboeprekuii — o0l NpeoK HeaHAEPTaIbCKOr0 YEIOBEKAa U YEJIOBEKa
pasymHOro. Yenosek HeaHACPTaIbCKUN KaK BUJ JIIOJEH XOJIOAHOTO KIMMATA.
YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JEHHMCOBCKHMM 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejenamMu AQpUKH.

OBOJIOLUS COBPEMEHHOIO 4eJoBeKa. ECTEeCTBEHHBIM OTOOpP B HOMYJALMSIX
yergoBeka. MyTauuoHHBIH mnpouecc u  nonuMoppusM. IlomynsunoHHbIe
BOJIHBI, Apeiid reHoB, mMurpamus ¥ <«3QQGEeKT OCHOBATEs» B MOMYISIIMAX
COBPEMEHHOI0 YeJIOBEKa.

Yenoseueckue pacel. Ilonsatme o pace. bosblmime pacel: €BponeonHas
(eBpasmiickas), aBcTpajlo-HErpoujHas (IKBAaTOpPHAJIbHAsI), MOHIOJIOMHAS
(a3uarcko-amepukaHckas). Bpems u myTu pacceneHus 4eloBeKa IO IUIaHETe.
EnunctBo denoBeueckux pac. HayuHas HeECOCTOSTENBHOCTh —pacu3Ma.
[Tprcnoco0neHHOCTh YeIOBEKa K Pa3HbIM YCIOBHSIM OKPY’KAIOLIEH cpeibl.
Bausinue reorpaduyeckoit cpenpl U Jpelia reHoB Ha MOP(OJIOTHIO U

(1)I/I3I/IOJ'IOI‘I/IIO YCJIOBCKa
DKOCHUCTEMBI U npucymue MM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxostorun. CBsI3b IKOJIOTUH C IPYTMMH HaAyKaMHU.
Mertonpl 3konoruu. lloneBele HaOmioAeHUA. DKCHEPUMEHTHl B 3KOJOTHU:
NpUPOJHBIE U jJabopaTopHble. MojenupoBaHue B 3KOJIOTHH. MOHHTOPUHT

OKpYKaroIIel CpeJbl: TOKATbHBIN, pErHOHANBHBIN U TI00ATbHBIH

7.2

Okonoruyeckre (GpakTopbl U 3aKOHOMEpHOCTH UX AeicTBus. Kinaccubukarms
HKOJIOTHUECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTPOIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHUS HKosornueckux ¢akropos. [IpaBuio
munumyma (K. Hlnpenrens, FO. JInbux). TonepanTHOCT. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak »Kojoruueckuil ¢akrop. JleWcTBue
pa3HBIX YYACTKOB COJHEYHOTO CIHEKTpa Ha OpPTaHM3MBI. DKOJOTHUYECKHE
TPYMITBI PACTEHUH M KUBOTHBIX 10 OTHOIICHWIO K cBeTy. CHrHaibHAs POJb
ceera. POTONEPUOAU3M.

Temmeparypa kak oskonoruueckuit ¢akrop. /[leiictBue Temmeparypbl Ha
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opranu3Msl. [IofkunoTeEpMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbIE
Y CTCHOTEPMHBIE OPraHU3MBI.

Bnaxnocts kak skonorumueckuid ¢akrtop. IlpucmocobneHuss pacteHuid K
HOJIepKaHUI0 BoHOTO Oananca. Kiaccugukanus pacTeHuid Mo OTHOIICHHIO K
BoJie. [IprcrocobeHus )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpraHM3MOB: BOJIHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHas,
riyOMHHasi TOAINOYBEHHAs, BHYTpHOpraHu3sMeHHas. @Ou3MKO-XUMHUYECKHe
ocobeHHOCTH cpen oOuTaHusi opraHu3MoB. [IpucnocoOneHnss opraHu3MoB K
YKU3HU B Pa3HbIX cpefax.

bruonornueckne purmbl. BHemHne u BHyrpeHHHE puTMbl. CyTO4HBIE U
rouyHble  puUTMBL.  IIpucnocoGIeHHOCT,  OpPraHU3MOB K  CE30HHBIM
MU3MEHEHUSM YCIIOBUH JKU3HHU.

XKuznennoie ¢Gopmbl opranuzMoB. lloHsATHE 0 JKH3HEHHOW (opme.
XKuznenusle (GopMBI pacTeHHIl: JAepeBbs, KyCTapHUKH, KyCTapHHUKH,
MHOI'OJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX:
rUAPOOHOHTBI, T€OOMOHTHI, a3pOOMOHTH. OCOOEHHOCTH CTpOEHHs U 00pasza
YKU3HU.

buotnyeckue gaxkTopsl. Buabl 6MoTHUECKUX B3aMMOAEHCTBHUM: KOHKYPEHIIUS,
XMIIHUYECTBO, cUMOMO3 u ero ¢opmbel. Ilapasutusm, Kkoomepauus,
MYTYau3M, KOMMEHCAIIN3M (KBapTHpPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3anmopaeiictBus (Tonudeckue, Gpopuueckue, padbpudeckue).
3HayeHrne OMOTHYECKUX B3aMMOACHUCTBUI Ul CYLIECTBOBAHUS OPraHU3MOB B

cpeae oOuTaHus. HpI/IHI_II/IH KOHKYPCHTHOI'O NCKIIFOYCHUA

DKOJIOrn4ecKue XapaKTEPUCTUKU HOIYJIALMH. [omymsims KaK
Ouonoruyeckass cucremMa. Poilb HEOJHOPOIHOCTH Cpenbl, (PU3MUECKUX
OappepoB U ocoOeHHOcTeld  Ouojoruu  BUAOB B  (OPMHUPOBAHUU
IIPOCTPAHCTBEHHON  CTPYKTYpbl — nomyisuuil. OCHOBHBIE  IIOKa3aTenu
NOMYJISIIMK: YHUCIEHHOCTh, INIOTHOCTb, BO3PACTHAs M IIOJIOBas CTPYKTYpa,
POkK1aeMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMSL.

DKkojoruyeckas CTpykTypa nonyiasuuu. OIeHKa YHUCICHHOCTH MOMYJISLHUU.
JluHamuKa nonyssinuy U €€ peryisiuus. buotndeckuil moTeHIMal NOMyJISLHNH.
MonenvupoBanue JUHAMHUKM HOMYJsud. KpuBble pocTa 4YHMCIEHHOCTH
nonynsiiuy. Kpusble BbokUBaHUs. Perynsius YuCIeHHOCTH MONYJISIUN: pOb
(GakTOpoB, 3aBUCAIIMX WU HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTHYECKHE
cTpaTteruu BUJ0B (1- u K-cTparerun).

[Tonstue 00 sKomorMueckoil Hume Buaa. MecrtooOuTanue. MHOromepHas
Mozelb dKojornueckord Humm JIx.M. XaruuHcoHa. Pa3zmepbl 3K0JI0rn4ecKoin

HHUIIIH. HOT@HHI/IHJ'IBH&?I " pcaiIn30BaHHAas HUIIN.
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Bun xak cucrema nomynsuuid. Apeansl BUAOB. Buiasl M MX KU3HEHHbBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEIEHUS M  MUIPAlMil  KUBOTHBIX.

buonornyeckne nHBa3uA TY>XXCPOAHBIX BUI0OB

CooOuiectBa opranu3MoB. buonenos u ero crpykrypa. CBsizu Mexay
opranu3MamMu B OuoIlleHO3e. DJKOocuUcTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnun). @yHKIMOHATIBHBIE OJIOKH OPraHU3MOB B 3KOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue enu u ceTH.
Abuotuueckue 6510ku s3kocucteM. [TouBsl U Uil B 3KocucteMax. Kpyrosopor
BEILECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE  MOKa3aTeNM  3KOocUCTeMbl.  buomacca W HOpoayKUuS.
DKOJIOTHYECKUE TUPaMUIbl YUCEN, OMOMACCHI U SHEPTUH.

HamnpaBieHnHsie 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCUM WU HMX INPUYMHBL. AHTPONOIE€HHBbIE BO3JCHUCTBUA Ha
cykneccun. KimmMakcHoe coobmiectBo.  buopazHooOpasume ©  MmoiHOTa
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUYUBOCTU COOOIIECTB.

[IpupoaHbie KOCUCTEMBI. AHTPOIOIE€HHBIE 3KOCUCTEMBL. ATPO3KOCHUCTEMA.
Arpouiero3.  Paznuumst  MeXIQy ~— aHTPONOTE€HHBIMH M MPUPOJIHBIMHU
KOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas
dnopa u dayna. Cunantponuzaius ropoiackoii (aynsl. buonorumueckoe u
XO035I1ICTBEHHOE 3HAYCHHE arpo3KoCHUCTEM U ypOo3KOoCcucTEM.
3aKkOHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpPraHH3MOB B
HKOCUCTEMAX.

IlepeHoc 2HeprMM M  BEILECTB MEXAY CMEXKHBIMH DKOCHCTEMAaMHU.
YCTONYMBOCT  OPraHW3MOB, IONYJSALMA M OKOCHCTEM B  YCIOBHAX

€CTECTBEHHBIX U aHTPONOT€HHBIX BO3CUCTBUN

7.5

buocepa — oOmennanerapuas oOoyiouka 3emMiH, TJe CYIIEeCTBYET WIHN
cylecTBoBasia Xu3Hb. YueHue B.M. Bepnanckoro o 6umocdepe. ObGnactu
6uocdeps! u e€ cocran. JKnuBoe BeliecTBo 6Mochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Onocdeprsl. OcodeHHOCTH Ouocdepsl Kak
mo0anbHOM  dKOcHCTeMBbl. JlMHAMUYeckoe paBHOBecue B  Ouocdepe.
KpyroBopotbl BemiecTB U OMOT€OXMMHUYECKHE LHKIBI (YrJiepoja, a3oTa).
PurmuuHOCTS siBEHMIA B Onochepe.

3onanpHOCTh OMoOcheprl. IlonstTre o Omome. OCHOBHBIE OWOMBI CYIIU:
TYHJpa, XBOWHBIC Jieca, CMEIIAaHHbIE W IMUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTHIHW, TPONHMYECKHE  Jieca, BBICOKOTOphs.  KimmMar,
PaCTHTENBHBIN U )KUBOTHBII MUP OMOMOB CYIIH.

CprKTypa u (by'HKL[I/Iﬂ JKHUBBIX CUCTEM, OILICHKA UX PECYPCHOTO NOTCHIHAJIA U




OounocdepHbIX QyHKIHIA

7.6

OKOJIOTUYECKME KPU3UChl M MX MpUYMHBL. Bo3aeilcTBue uenoBeka Ha
ounoctepy. 3arpsisHeHUE BO3AYIIHON cpenbl. OXpaHa BO3dyxa. 3arpsi3HEHUE
BOJIHOM cpenpl. OXpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KMBOTHOTO MUpa. OCHOBHBIE MPUHILIUIBI OXPAHBI PUPOJIBI.
Kpacubie kuuru. Ocobo oxpansiemble npupoanbie tepputopun (OOIIT).
borannueckue casibl U 300JJ0TMYECKUE MApKH.

OCHOBHbBIE TPHUHIUIBI YCTOMYHMBOTO Ppa3BUTHS YEJIOBEUECTBA U IPUPOJIBI.

PanmoHansHOE  IPUPOAONOIB30BAHUE U COXPAHEHUE OHMOJIOTMYECKOIO

pa3HooOpasus 3emiu

YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buosorus. buonornyeckue cucteMsl U mporiecchl; 10 kiacc. yriryoieHHoe
obyuenue TepemoB A.B., [lerpocosa P.A. OO011ecTBO ¢ OrpaHUYEHHOI
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

* buonorus. buonornueckue cucremsl u mpouiecchl; 10 kiace. yriryOieHHoe

obyuenue. TepemoB A.B., IlerpocoBa P.A. O011ecTBO ¢ OrpaHUYCHHOI
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

www.informika.ru - snextponssiii yaueOnuk "buonorus" (sep. 2.0 - 2000) u3
nukiia "OOyyaronue YHIUKIone un". - YueOHbI Kypc, KOHTPOJIbHBIC
Borpockl. (Kak nmons3oBathes - cM. "[lomoms".)

www.college.ru - paznen "OTkpsiToro kosuiemxka" mo buonoruu. YueOHuK,
Mojienu, On-line TeCThl, yUuTENIO.

www.skeletos.zharko.ru - "OnopHo-aBuUrarenbHas cucTeMa yeaoBeka'.
OO6pazoBaTenbHbli callT 1o npeameTy buomnorus, kypc Yenosek. Ctpoenue
ckenera. Meimeynas cuctema. Kak ato padoraer. [Ipunoxkenus: 2 ckeIeTHbIX
SHUMKIIONEANH; IJIs1 YUYUTENS - YPOKH, JIaDOpaTOpHbIE, 6 TECTOB C OTBETAMHU.
www.biodan.narod.ru - "buo/lan" - buonorus ot JJausl. HoBoctu 1 0030psI
o 6uonoruu, sxosiorun. [Ipodrnemsr u Teopun. EcTh TeMaTuyeckue BBITYCKH,
doToranepeu, brnorpaguu BETMKAX YUYEHBIX, CIICIICIOBAPD.
www.bio.lseptember.ru - qys yuureneit " uay Ha ypok buonorun". Ctateu
no: boranuke, 30oorun, buonoruu - Yemosek, OO01Ieit 010I0rHH, DKOJOTHH.
www.bio.lseptember.ru - razera "buosiorus" (Mexay BbIXOAOM OYEPETHOTO
HOMEpA ra3eThl U MOSIBICHUEM MOJTHOTEKCTOBOW BEPCUHM HOMEpA Ha cailTe
YCTAHOBJIEH '0JIOBOM MHTEPBAI)



www.kozlenkoa.narod.ru - Otot caiit Ko3nenko A.I'. - npenoaaBaTens u 11
npenojaBatesie, sl TeX, KTO YUYUTCS caM U YUUT JIPYTUX; OYHO U
JTUMCTAHIIMOHHO, OMOJIOTUH, XUMUHU, IPYTUM MPEIMETaM - C TOMOIIBIO
KoMIbroTepa u MIHTEpHET.

www.nsu.ru brosnorus B Borpocax u oTBeTax - yueHble HOBOCUOUPCKOTO
AKazieMropojika 0TBe4aroT Ha BOIIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - paznen "buonorus" HoBocubupckoit oOpasoBaTeabHOM
cetu. [lonbopka MaTepranoB U CCbUIOK (MPOTPAMMBbI, MPOEKTHI, MAaTEPUAIIbI Y
YPOKY, aOUTYPHUEHTY).

www.nrc.edu.ru - "buonornueckas kaptuHa Mupa' - pa3aesa IEKTPOHHOTO
yueOHnka "Konnenmuu coBpeMeHHOTo ectecTBo3HaHms". KoHnenumn
MIPOUCXOKICHUS )KU3HU U Teopuu 3BoJronuu. (Ilepexos o ceblike BHU3Y
"lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u ;xuBotHbie" Kak
sHuukioneaus. (O0veM nHpopmanuu Breyatiisier.) BelOpars OykBy,
OTKPOETCSI CTPAHUIIA C IBYMsI OOJIbIIMMH KOJIOHKaMU Ha3BaHUM: PacTenus u
KusoTHbie. BeiOMpaem o Ha3BaHUIO - OTKPHIBAECTCS OoNKUcaHue U (PoTo.

www.filin.vn.ua - "®unuH" - WITIOCTPUPOBAHHAS SHITUKIIONCAUS )KUBOTHBIX.
K coxanenuto He Bce pa3jenbl ToToBbl. Onucanus u Gpotorpadum.
www.nasekomie.h10.ru "Hacekombie" O HaceKOMBIX IS IIKOJILHUKOB -
ONMCAaHHUE OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [lonynsipHast kHura AKUMyIIKHHA
N.N. ¢ MHOXECTBOM IIBETHBIX PHUCYHKOB U (poTorpaduil. -
www.bird.geoman.ru [Ituusl. [Tonynspuast kaura Axkumymkunaa U.H. ¢
MHO>KE€CTBOM I[BETHBIX PUCYHKOB U (poTorpaduii.
www.animal.geoman.ru Mup xuBoTHbIX. [TonynsipHas kKHura AKMMyIIKHHA
N.N. c MHOKECTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii.
fish.geoman.ru PeiOb1. MiumtocTpupoBaHHAs SHIMKIONEUS PBIO.
www.plant.geoman.ru - )Ku3ub pactenuil. 3aHUMaTEIHLHO O OOTaHUKE.
bakrepuu. JIekapcTBEeHHBIE paCTEHU.
www.livt.net - 3JIeKTpOHHAs WUTFOCTPUPOBaHHAs SHIMKIoneaus " JKuBbie
cymectBa". Knaccudukamus u ¢potorpaduu 6e3 Tekcra.
www.nature.ok.ru - Penkue u ucuesaronue xuBotHole Poccun. Onucanus u
roJioca peAKUX KUBOTHBIX.
www.bril2002.narod.ru - buonorus ans nukoasHUKOB. KpaTkas uapopM. 1o
pazaenam: O61mmas 6uonorus, borannka, 3oomorusi, Yenosek.

www.festival.lseptember.ru - ®ectuBanp negarorndeckux uaei "OTKPBITHIMN
ypok" 2006 - 2007. Paznen "[IpenogaBanue 6uonorun" - 86 crareil.
www.charles-darwin.narod.ru - Yapnbs3 JlapBuHn: 6uorpadus u KHUTH.
Enunas xomnekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB

B nacrosmee Bpems B Komnekiuu pazmenieno 6osee 111 000 mudpoBsix
0o0pa30BaTeNbHBIX PECYPCOB MPAKTHYECKU IO BCEM MpeAMETaM 0a3ucHOro



yueOHoro mnaHa. B Komtekiuu npencraBienb HA0OPHI TU(DPOBBIX PECYPCOB K
00JIBIIOMY KOJTHUYECTBY YU€OHUKOB, peKOMEHJ0BaHHbIX MuHoOpHayku PD k
MCIOJIb30BaHUIO B IIKoJIax Poccuu, MHHOBAIMOHHBIE Y4eOHO-METOANYECKHE
pa3paboTKH, pa3HOOOPA3HbIE TEMATUUYECKUE U TIPEAMETHBIE KOJUICKIIUH, a
TaK)Ke Jpyrue yueOHble, KyJIbTypHO-TIPOCBETUTENHCKHUE U IO3HABATEIbHbBIC
MaTepHaIbl

http://school-collection.edu.ru

®denepanabHbIi LIEHTP HHOOPMAIIMOHHO-00pa30BaTENIbHBIX PECYPCOB
(®IHOP)

[IpoekT peaepanbHOro 1EeHTpa HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(®LIMOP) HanpaBieH Ha pacpOCTPAHEHUE IEKTPOHHBIX 00pa30BaTEIbHBIX
PECYpPCOB U CEPBUCOB JIJISI BCEX YPOBHEH U CTyIMEeHeHW oOpa3oBanus. Cait
OIINOP obecneunBaeT KaTajJoru3almio JIEKTPOHHBIX 00pa30BaTeIbHbIX
PECYPCOB PA3IMYHOIO THUIIA 32 CYET UCIOJIb30BAHUS €AUHOM
MH(})OpPMATMOHHOW MOJENHN METalaHHbIX. [IJ1s1 BocIpOn3BeIeHHs y4eOHOTrO
MOAYJISl HA KOMITBIOTEpE TPeOyeTCsl MPEeABAPUTENLHO YCTAHOBUTD
CIIEIHAIBHBIA MPOrpaMMHBIN TPoayKT — OMC-meep.

Anpec caiira: http://fcior.edu.ru

denepanabHbI 00pa3oBaTENIbHBINA TOPTAT

Ha ®denepansHom 00pa3oBaTebHOM NOpTalie IpeACTaBiIeHa OOIMpHas U
akTyajibHasi HHGOpMaIus MO0 pa3IMYHbIM BOIIpOcaM 00pa30BaHUs BCEX
YPOBHSIX: OT IOIIKOJIBHOTO JIO MEPENOATOTOBKH U MOBBILLIEHUS KBaTU(UKALIUN.
Ha noptaine ny6imkyroTcst ”HQOpMallMOHHBIE U aHATMTUYECKHE MaTEepHAaIIbl O
poccuiickoM 00pa30BaHUU, OCBEIIAIOTCSA COOBITUS U MEPOTIPUATHS
(enepabHOTO U PErMOHAIBHOTO YPOBHEM, a TAKXKE X0 peau3aluu
HallMOHAJIbHOTO TipoekTa «O0pazoBanuey. http://www.edu.ru/

®denepanbHas uHpopmamonHas cucrema « Equnoe okHo gocryna K
00pa3oBaTeIbHBIM peCypcam»

®denepanbHas uHpopmalmonHas cucrema « EquHoe okHo gocryna K
o0Opa30BaTebHBIM pecypcam» UHTETPUPYET U CUCTEMATU3UPYET CBEIEHUs 00
AIIEKTPOHHBIX 00Pa30BATEIbHBIX M HAYUHBIX Pecypcax OMOIHMOTEK,
o0pa30BaTeNbHBIX U HAYYHO — UCCIIEI0BATENIbCKUX YUPEKICHHUM, My3€eB,
U3JaTENIbCTB, 3JIEKTPOHHBIX KOJUIEKIIUNA BCEX YpOBHENH 00pa3oBaHMsL.

Anpec caiira: http://window.edu.ru/

buonorus.

DnexkTpoHHas Bepcus KypHayia «bronorus» u3naTenbekoro aoma 1-ro
ceHTs0ps. Cailt nns yuurens " uay Ha ypok Ouonorun". Matepuansl k
YPOKY.

Anpec caiira: http://bio.1september.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



[JATmac aHaTOMHUM YEJOBEKA: anatomcom.ru
[TonpoOHOE onMcaHue CTPOEHUsI OpraHU3Ma YeoBeKa U (DyHKIIMA OpPraHoB.
1ba3a 3HaHuil o 6uosioruu yenoseka: humbio.ru

TemaTuyeckue pasenbl caiiTa IOMOTYT B M3y4eHUH (PU3MOJIOTHH YeTIOBEKa,
KJIETOYHON OMOJIOTUHU, TEHETUKH, OMOXUMUU, UMMYHOJIOTHU.

[TIpoexT «Bcst uomorus»: www.sbio.info

HoBocTu Ouonoruveckoil Hayku, mo3HaBaTeIbHbIE (DAKTHI U3 KU3HU
pacTeHuH, )KUBOTHBIX M YEJIOBEKA, JICKITUU U HATJIAIHbIC YICOHBIC MaTepHATbI
JUISl YUUTEIIEH U YYEHUKOB.

Ibuomonekyna: biomolecula.ru

MHOKeCTBO MaTepHaioB AJsl TeX, KTO BCEPhE3 3aHUMAETCSl OMOTIOTHEH:
KOHKYPCBI U CIICIIIPOEKTHI, MOJJOOPKU MAaTEPUAIIOB JIJISl yUAIIUXCA U YUUTEIEH,
0030pbI yOIMKanuii )xypHaaoB Nature u Science.

[ TInanTapuym: www.plantarium.ru

OTKpBITHIN OHJIAMH-ATIIAC U ONPEIETUTENb pacCTeHUl. ECTh BO3MOXHOCTh
MOMCKA TAKCOHOB U PETMOHOB MPOU3PACTAHUS TEX WUJIU UHBIX PACTCHHUII.
Kaxaplii moap30BaTeNb MOKET BHECTH CBOM BKIIAJl B CO3JAHUE ONIPEACIIUTEIIS
U OIyOJIMKOBATh N300pa’KEHUS PACTECHUM.

[13yOopomunuMyM: bio-faq.ru/33ubromini...

[ToxGopka KOHCIEKTOB s oAroToBKHU K EI'D 1o 6uosioruu ¢ ynoOHoi
HaBuranuen. ECTh TECTOBBIN TpeHAXKEP U 3aJaHUSI C PA3BEPHYTHIMHU OTBETAMM.

["'oToBUTH yueHHKOB K EI'D o 6M0JI0THH BBl MOXKETE TAK)KE C IOMOIIIBIO
Kypca «O06naka 3HaHui»: school.oblakoz.ru/materials/...
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