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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonaéunoro ypoBHs uzyuenus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu o0y4eHuss Ha YpOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MIPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PELIEHUE
o0pa3oBaTeNnbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlad, CBSA3aHHBIX ¢ MpodopueHTtanueit
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JaCTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTUEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aad4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE, OIIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3ieliaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHIyeT MTOC/IEA0BaTEeIbHOCTh U3YUEHHs y4UeOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEJAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3pAacTHBIX OCOOEHHOCTEH oOyuaromuxcs. B mporpamMMe nmo OMONOruM peaqn3oBaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHUEeM OHMOJIOIMHM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUSI, IPEICTABICHUNA O 3I0pOBOM 00pase *U3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3yapTaTaM oOyueHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYueOnblit npeamer «buonorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAeT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOleHrne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OumoJorum,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHMPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKUX 3HAHMUN, MOJYYEHHBIX MPHU HM3YyYCHHUU OOYUYaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IeJoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETo
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIMPEHbl U yrIIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OMOJIOTUYECKHE CBEIEHUS
MPUKIATHOTO M TMOMCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocjienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TIOTYYEHHBIMU 00YUYaIOIIUMUCS MIPU U3y4eHUU (PU3UKH, XUMUH,
reorpauu 1 MaTEMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOAbI K H3yueHUio Ouonoruu. CoriacHO UM, H3y4daroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJIS )KUBBIX CHCTEM PAa3HOTIO YPOBHS OpraHHM3allly,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

VYueOublii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOCHHE OOYYaroIIUMUCS
OMOJIOTUYECKUX TEOpHd M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJSALIUN, OWOIEeHO03a, SKOCHCTEMBI, O BBIIAIOLINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTUU, MPUKIATHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJAEP>KaHUU MPOTPaMMBbI 110
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yyenus yuebHoro npenmera «buonorus» Ha yrayOnEHHOM ypOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMM JKHBBIX CHUCTEM
pa3HOro paHra v NpuOOpeTeHNUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (HOPMUPOBAHHH UHTEpeca
K OmnpeneneHHoi o0sactu mpodecCHOHATbHON JIESITEIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

Jloctrxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYAlOIMMUCS CHUCTEMBbl  OHOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa;, O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CUCTEM (KJIETKA, OPTaHU3M, MOMYJALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydJaroImuxcs €  METOAaMH  TO3HAHUS  KMBOH  TPUPOJBL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KIETOUYHOW OMOJIOTHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEIIEKIIUU, OMOTEXHOJOTHH U CHHTETUYECKOMN
OMoNOTMY,  MAaJeOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOCITUPOBAHUE);

OBIIJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJIWTh, AHAIM3HPOBATH
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHWOJOTHM H  COIHUAIIBHO-
HSKOHOMHUYECKUMH U SKOJOTHYECKHMHU IpoOJieMaMH YeIOBEYECTBA; OICHMBATH IOCIEACTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npopMIaKTUKH WH(GEKITMOHHBIX 3a00J€BaHN, MPaBHUIa MOBEICHU B TIPUPOJIE U OOeCTIeUeHUs
0€301aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYallMSIX MPUPOJHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OMOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIECIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEIEHUs



OKCIIEPUMEHTATBHBIX  WCCICIOBAHUM, pEIICHHs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OHOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KYJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl U 3/I0POBBSl OKPYKAIOMIMX JIOAEH (COONIONEHHsT Mep
npodunaktuku  3aboneBaHUM, oOecriedyeHre  OE30MACHOCTH  KU3HEHCSITENbHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJIHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATHHOMN
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy NpodecCHOHaTIbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMM HWHTEpPECAMHU M MOTPEOHOCTSIMU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBanus, cocraBisier 204 dvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJEpP)KaHHUS W HAIPABIECHHOCTH Ha MPOJOJDKEHHUE
Ounosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro NpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOyYeHHH OMONOTHMU Ha YrIyOJIEHHOM YpOBHE SIBIISETCS
MpOBEJCHUE J1aObOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTue oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX U  y4eOHO-UCCIEOBATENbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS. YYUTEJIEM Ha OCHOBE HWMEIOIIUXCA MAaTEepUaTIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonorunueckue Hayku M u3ydaemble UMHU TpoOseMbl. DyHIaMEHTAIbHbIE, NPUKIAIHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEIOBAHUS B OMOJIOTUH.

3HayeHue OuoJorMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C APYTMMH HayKaMm», «CucteMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €AHHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb W ILIEJIOCTHOCTb, CII0)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPOUCXOISNIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsp kak hopma cymecTBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3smepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsaTue o 3aBUCMMONM UM HE3aBUCUMOU
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpHUMHBI HCKa)K€HUSI Pe3ylbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOU MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHHU3May,
«buoreorienos», «buochepan, «MeTopl U3yUdSHHS] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUHN, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU M3YUYEHUHU JKUBBIX
CUCTEMN.

Tema 3. Buosnorus KjieTku

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHUIA >KMBOTO. VICTOPUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
aiekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(yrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHL. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHME€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISLUU.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0IKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanus — mumnmmos.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBA OMOJOrMYECKMX MeMOpaH — TeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoOBbIX KuCiIOT. HykneoTumasl.
[Tpunuun xommuiementapHocTtH. IlpaBuno Yapradgda. Crpykrypa JIHK — nBoitHas crmpais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /pyeue
HYKaeo3uompugocgamol (HT®).CexBeHupOBaHUE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypvl u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OEenKOBOW MOJEKYNb», «CTpoeHHe MOJEKYyd YrieBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIIOTH», «CTpoeHre MoeKyiIbl ATD.

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapykeHHE 0CJTKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI.

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

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUeCKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TmpoKapuUOTHUECKON KieTku. KietouHas crTeHka OakTepuii W apxeil.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTto u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKIMOHHpPOBAHUE dYKapUOTUUYECKON KieTku. [lnasmaruyeckas MmemOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHdecKod MeMOpaHbl. TpaHCIOPT BEMIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOLIKUTO3, (arouuTo3. DK301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JN30COMBI, UX CTpoeHHe W (YHKIUU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIETKH.
CrpoeHue rpaHylsipHOrOpeTukynyma. Mexanusm nanpaenrenus 6eakoé 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [nmamkuii  (arpaHynispHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmuod. Cumodbuocenes (K.C. Mepeockosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W mactul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHl  BBICIIUX

pacTeHUN.
HemeMmOpannbie opranousl kieTku CtpoeHne M QyHKIUNM HEMEMOpPaHHBIX OpraHOW/OB
KIIETKH. Pu6ocomsl. IIpomesicymounvie Qunramenmut. MuxkpouiaMeHThI.

Axmunosvlemuxkpogunamenmsi. MplllIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEMbIULEUHBIX
knremok. MukpotpyOouku. Knetounsiii nientp. CTpoeHrne U JBUXKEHUE XT'YTHUKOB M PECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. benku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010yKU 8 MUmo3e. 0epHulil mpaHcnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaLun

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

Tabmuupel u cxembl: «CTpoeHHME SYKapUOTHYECKOM KIeTKu», «CTpoeHue >KUBOTHOU
KJIeTKN», «CTpOeHHEe pacTUTENbHON KIETKU», «CTpoeHHe MUTOXOHAPHWY, «Sapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENApaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHne CTPOCHUS KIETOK Pa3IMUHBIX OPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccrnenoBanue iasMonnsa M AEMaa3Mojn3a B PaCTHTEIbHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIA M  TreTepoTpodHBIA. YUacThe KHCIOpoJa B  OOMEHHBIX IpoIleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX THpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIETOYHOro Merabonu3ma. DepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPTaHUYECKUX
KaTajau3aTopoB.  belku-akTUBAaTOpel U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunreza. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix GpakToOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTh OMOTEXHOJOTHH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUN B mpouLeccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHA.

JleMoOHCTpaL U

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

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTES3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJOBaHUE JJISl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlabopaTopnasi paGora «/I3yueHue KaTaJUTHUECKONH aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHue (epMEHTATHMBHOTO pacLICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHass HHGOpPMALMs M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHrtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peammsarnus HaciencTBEHHOW wuHQoOpManuu. [eHeTHYeckuii Ko, €ro CBOMCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o0 cmpoenuu 2erog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymsius akTMBHOCTH TE€HOB y MpokKapuoT. ['mmote3za omepona (P. XKaxoo, XK.
Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kietounslii romeocTas.

Bupycel — HekieTouHble (GOPMBI KU3HH U OOJMUTaTHBIE mapa3uThl. CTPOSHHUE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycuble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
ouonocuueckux oanuvix. Hanomexmonocuu 6 o6uonoeuu u meouyuue. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

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

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIeCCcoB, mpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
UHTEpQa3bL.

Marpuunbii  cunre3 JHK — pemmkanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJUIENBbHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOMIHBIM W TarjgouJHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietku — muto3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipolecchl. Tumbl
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsuus MuroTnueckoro uukia kietkd. [Iporpammupyemast kiaetoyHas rulenb —
arornTos.

Knerounoe siapo, Xxpomocomsl, (pyHKIIMOHAJIbHAATEHOMUKA. Mexanusmel nponughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasa knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIM UK KIETKH», «Muto3», «CTpOeHHE XPOMOCOM),
«Pemmukanmsa JJHK».

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

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MHUKPOTIpErapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATENIbHOCTH OJHOKIJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, IPYTHe NPOTUCTHI. KoJoHnanpHbIe
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBareibHas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCcOOEHHOCTH CTpOeHHUs, (PYHKUUN W PacmoiIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUAIbHAs,
COCIMHUTEINIbHAS, MbIlIeuHas, HepBHass. OCOOCHHOCTH CTPOCHHUS, (YHKIMA W PaCIOJIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.



Onopa Tenma opranusmMoB. Kapkac pacreHuil. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHblli 1 BHyTpeHHUH ckeneT. CTpOoeHne U TUIIBI COCIUHEHUS
KOCTEH.

JIBr>keHue opraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pPACTEHUH: TPONU3Mbl U HACTHUHU.
JIBM>KeHNE MHOTOKJIETOUHBIX KHBOTHBIX U Y€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMu. IlutaHue >XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIETOYHOE IHILEBAPEHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
’kenesbl. [InmeBapuTenbHas cuCTeEMa Y€lI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlprxarenbHasi MOBEpXHOCTh. JKaOepHoe U JIEroyHoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOoeHHUsI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass cucTemMa 4ejoBeka. MexaHu3m
BEHTWISALMM JETKUX Y NTUL] U MIIeKONUTaromuX. Perymsuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHHS  CTPOCHHMsS  KPOBEHOCHOH  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenune y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeNeHHs. CBSA3b MOJIOCTU TeJIa ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTeMaMH. BpleneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3oBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIIMTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHONW U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMMmyHHass cucrema uenoBeka. KieTOuHbII M TyMOpalbHBIH HMMYHMTET.
Bpoxnénublii ©M  npHOOpPETEHHBIA  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEeBaHHM.

PaznpaxxuMoCTh M peryisinuss y OpraHu3moB. Pa3apaXkuMocTs y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxumMocTs M peryisnus y pacreHuil. PocToBble BellecTBa U HUX
3HA4YCHHE.

HepBHast cucrema u pediuexTropHas peryisaius y >KUBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOW CHCTEMBI M HMX TOpPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBsA3bp HEpPBHOH U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuupbl u cxemsl: «ONHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «Ipocrelimmey, «OpraHbl LBETKOBBIX pacTeHul», «CHUCTEMBl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HAaceKOMbIX», «TkaHUM pacTeHMI,
«Kopuesbie cucrtembl», «Crtpoenue cteOnss», «CTpoeHHE IHUCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BplaenurenpHas cucTeMa», «DHIOKPHHHAs cucTeMay, «CTpoeHue Mplub», «MMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMBbI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE IUIaHapun», «BHyTpeHHEe CTpOEHHE A0XKAEBOIO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapun pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacumierieHusi KpaxMana © OEIKOB MoJ JedcTBHEeM (epMEeHTOB, O0O0OpyIOBaHUE LIS
JEMOHCTpPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMEeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenne xpomocoMm B Meno3e. Kpoccunrosep. bronorndecknii ¢CMbICI MeH03a U TIOJIOBOTO
npouecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpimieBoe  paszBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeToK. Cnepmarorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

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

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. bnacmyna, munol
onacmyn. OcobeHHOCTH JPOOIEHUs MIIEKOMUTAIOMUX. 3apOJIbIIIEBbIE JIUCTKU (TacTPyJISLMS).
3akJialka OpraHoOB W TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anMmHOEe BIMSHHE 4YacTeu
pasBUBAIOIIErOCs 3apofblimia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHUS
KUBOTHOTO Kak pe3yJbTaT HWEpPapXWUYECKUX B3aUMOJCHCTBUM TeHOB. BimsHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. llocTamOpuonanbHbId mnepuoi. [Ipsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO W HEMPSMOTO Pa3BUTHSA, UX PACHpPOCTPaHEHUE B MPUPOJIE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smuoxeHne u pasButue pacteHuil. ['amerodutr m cmopodut. Meito3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmporecce Meiosza. ['ameToreHes y pacTeHM.
OmIog0TBOpEHNE M Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHnu3MBI PEryJIsiuy OHTOTE€HE3a y PACTCHUH U )KMBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIBI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHabl», «Pa3MHOXeHHE »HBIVIEHBI», «Pa3MHOXEHHE TUAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX PacTeHUN», «KHW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L{uKI1 pa3BUTHSA JIATYILIKW Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTHyeckas padora «BrplgBiIeHHE NPU3HAKOB CXOJCTBA 3apOABILIIEH MO3BOHOUYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHUSI UM pPa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponp oTedecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, 4Mcras JUHUSA, THOpUAbI, FeHOTUN, (eHoTurn. OCHOBHBIE METOAbl TE€HETHKHU:
rUOPHI0IOTHUECKUH, IUTOIOIMYECKHH, MOJIEKYISIPHO-TeHETUYECKU .

JleMoOHCTpaL U

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuibl v cxembl: «MeTobl TeHETUKN», «CXEeMbI CKPEILIUBAHU.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpa3Hs
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. I unoresa
YHCTOTHI FaMeET.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMUS.
Pacmenuienne npru3HakoB py HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUSI.

CueruienHoe HacnenoBanue npu3HakoB. PadoTer T. Moprana. CrienieHHoe Haciae0BaHUE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIN MoJ. ['eHeTHueckas CTPyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CIEIUIEHHBIX C IOJIOM.

I'enotun kak uesnoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOXeCTBEHHBIN aienu3M. BsaumonelcTBue HeauleabHbIX TeHOB. KoOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTnueckuii KOHTPOJb Pa3BUTHUS PACTECHUN, JKUBOTHBIX M YEJIOBEKA, a TaKXe
(U3MOTIOTMUECKUX TMPOIECCOB, TNOBEACHHS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — MapasuT» U «XO3SMH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJISL U M3MEHEHUS HaclleCTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, «I'eHetuka monay, «Kapuorumn denoBekay, «Kapruotum Apo30Qpuib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLICIUIEHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «M3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «V3ydeHuwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWUYECTBEHHBIE TPHU3HAKU. BuUIbl  M3MEHYHUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHass ©3MEHUYUBOCTh. Poiib cpeapl B (hopMHUpPOBaHHH MOIU(MDUKAITMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass W3MEHUYUBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TEHOTHUITMYECKON N3MEHYNBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KombOunaTtuBHass W3MEHYUBOCTh. Meilo3 U MOJIOBOM Mpoliecc — OCHOBAa KOMOWHATHBHOU
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JJaHUU F€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtarnuonHasi M3MEHYUBOCTh. Buapl MyTaiuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U uX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BasunoB). BuesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

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

JleMoHCTpaL UK

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

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a0oJieBaHus YenoBeKay, «Buabl MyTanuity.

OGopynoBaHue: XUBble U repOapHble SK3EeMIUSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHrE BapHAITMOHHOTO PsAJla U BApUAIMOHHON KPUBOII».

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

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeToapl U3y4eHHsS] TEHETUKH YEeIOBEKa: TCeHEATOTHYECKUN, OJM3HEIIOBBINA, ITUTOTCHETUYECKHH,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIA: [TOJIHOTEHOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomousro TTLP-
aHanmza. HacnencrBennbie 3a0051eBaHus YelloBeKa. | eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEAWIMHCKOW T€HETHUKH B



NPEOTBPALICHUN W JICUCHHHM TE€HETHYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTUYECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpan U

Tabmuupl u cxembl: «Kapuotun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOXKICHHUE CEIEKIMU W JoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHus U MHOIoo0pa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. Copr, mopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBEHHON m3meHuuBoctn H. M. BaBuiioBa, ero 3Hauenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BoAUTENeH MO MOTOMCTBY. OTOOp 1o
TEHOTHITY C IOMOIIBIO OIICHKH (PEHOTHIIAa TOTOMCTBA M OTOOP 1O TEHOTHUITY C TOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T€HOMHOTO pEJAKTUPOBAaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiisl CEeNEeKIUH.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rubpunuzanus. bau3kopoicTBEeHHOE
CKpelIrBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpelMBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHMS CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH UM HX JAMKUX
ponuyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CEIEKIUN»,
«OT1nanénnas rudpuan3anus», «KMyrarenes».

JlaboparopHasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikcekypensi «OCHOBHBIE METOJIbI M JAOCTHUKEHHUS CENEKIMU PACTEHMM W >KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOrUsA

OOBEKTHI, HCIOJNb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIC KYIBTYpPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaaunuoHHas OWOTEXHOJOrus: XxjeOoreueHue,



MOJIy4YeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. Mukpoouonornueckuii cuaTe3. OObeKThI
MHUKpOOHOIOrn4eckux TexHonoruii. [IponsBoacTso Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINX
HE BCTpEYaroIMecs B IpUPoae OMOCUHTETUUYECKHUE ITYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3anmus U comarudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Fcnonvzosauue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK slEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHAs1 U T'eHHas MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi A pa3pabOTKM  (QyHAAMEHTAJIbHBIX OCHOB MEAMLIUHCKUX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTH TPEXMEPHOTO OMONPUHTHHTA M
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecrneyeHus: KOMOMHHPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas NHXKXEHEPUS».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIBIX TPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1.3apoxaeHue u pa3BUTHE IBOJIIHOHHBIX NPeICTABJICHUA B 0HOJIOTHHI

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

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOKEHHS OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmitenne cuntetndeckoit Teopun 3Bomonuu (CTI). HelfrpanbHas Teopust 3BOIIOIMH.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3HaYe€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUDA.

JleMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsun, C. C. Yerepukos, . U. [lImaneraysen, k. Xongein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPHUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxoaxu Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHoroobpasue



KyJIbTYpPHBIX (hopM KamycTh», «[1oposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBIXKYIIUX CHUJI 3BOJOLUNY», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
qacToT ayuienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmMulLiouH020 20PabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYJISIAN:
reorpadudeckast (POCTPAHCTBEHHAs ), OMOIOrHYecKas (PErpoayKTUBHAS).

EcrectBennblii 0oTOOp — HampaBistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJabTaT MHUKPOAIBOIIOLUWU. BO3HHKHOBEHUE
npucnocoOieHuit y opranu3zmMoB. Apomopdossl n unuoananrtanun. [lpumepsr mpucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIHH.
M3onmsuust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oOBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMOATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuauzanus). JuTeIbHOCT 3BOIIOIMOHHBIX ITPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03s5ieB. MexXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «MyTallMOHHAs U3MEHUUBOCThY, «[lonmysAIOHHas CTPYKTypa BUAAY,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiinOepra», «JIBWKymipe CHIBI  DBOJIOIUN,
«DKOJIOTHYECKasT H30JLIMs MONyJsIuMid ceBaHCKOM openn», «l'eorpaduueckass H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsimoHHbIe BOIHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «naycTpuanbHbI MEJIAaHU3M, «KuBbie HCKONAaeMBbIE»,
«[TokpoBUTENbCTBEHHAsT OKpacka >XHMBOTHBIX», «llpemynpexnaromias oOkpacka >KUBOTHBIX»,
«®Du3nonoruueckue agantauuny, «I[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadpuyeckoe BHIOOOpa3oBaHME TPEX  BUIOB  JIAHABIIICHY,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUIOB CHHUI, «[lomumuionasl pactenuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
IpUMepaMHu Pa3jNYHbIX MPUCIOCOOJIEHUH, yydyena NTHUI U 3Bepei pa3HbIX BUIOB, repdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0COO€H OHOTO BUIA.

JlabopaTopnasi pa6ora «llpucrnocoOneHuss OpPraHu3MOB H HMX OTHOCUTEIbHAS
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTUIECKOMY KPHUTEPHION.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3yueHuss MakpodsBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
[Tepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbl OPIaHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAaHU3MBI DBOJIOLMU OHTOI€HE3a M IOSBICHMS 3BOJIOLUOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISIPHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKHe METOJbl  M3YyYeHMsI  HBOJIOLMH.
["omonorunynsie reHsl. COBpeMEHHBIE METOIBI TOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeobGpaTumocTs 3BosoLuH. AfnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLMH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiel 1 cxeMbl: «OUIOTCHETUICCKUH P JIOMIATN», «APXCONTEPUKC, «3BEPO3YyObIS
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanoOpOTHUKNY, «buoreorpapuueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHbD»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HaIpaBJICHUs 3BOTIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLIUN.

OO6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HCKOMAeMBIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4Hble TpEACTaBICHUS O 3apOXKJIEHUM S>KU3HM (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMSA. AOHOr€HHBIH CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoarepsaTHast
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «vupa PHK» V. TunGepra.
dopmupoBaHue MeEMOpaH U BOZHUKHOBEHHUE IMPOTOKIIETKH.

HUcropuss 3emmm u Metonel €€ wu3ydeHus. lickomaemble OpraHM4ecKHMe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass U aOCOJMIOTHAasE  TE€OXPOHOJOTHA.
['eoxpoHoorMUecKast mKaja: 30Hbl, 3pbl, IEPUOJIbI, FTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA NMEPBBIX KIETOK.
Oponronusi Merabosiu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coobmiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTBHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Talnbl JBOJIIOIUU BBICHIUX pacTeHuid. OCHOBHBIE apoMop(o3bl pacTeHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pPacTeHUN M 3aBOCBAHUE HMHU CYIIU.
Cemennbie pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBhie XOpI0BBIE
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHIIHiA.



[TpoucxoxaeHne MieKomUTAIMUX U OTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MepUuoam: apxeu, mpoTepo30i, Maneo30il, ME3030H,
KaiiHOo30#. OOmiasi xapakTepuCTHKa KJIMMara W reojiornyeckux mporeccoB. [losBienue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3OBaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

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

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

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

Tabmumer n cxembl: «Cxema ombita @. Pemu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoJIeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Ttanbl HeopraHnyecKon
sBoNIOIIMNY, «['eoxpoHonmornueckas mkanay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHHY,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOGUTEY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJgOpociany, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YIICHHCTOHOTHEY, «PBIOBIY, «3eMHOBOTHEICY, «IIpecmbikaromumecs», «IITumey,
«Mnekonuraromue», «PazButue KU3HM B apxeMcKou dpey», «Pa3BuTHE KU3HM B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TAJCO30MCKOM 3pey, «Pa3BuTHE KU3HU B
ME€3030MCKONl 3pe», «Pa3BuTue KU3HM B KailHO30ickoM »spe», «CoBpeMeHHas cucreMa
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuu pacTeHUH pPa3ITUYHBIX OTIENOB, KOJJIEKIHWHA HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyela NTUL WU 3BEpei, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIEe3HbIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

Jlaboparopnasi padora «/3ydeHre M ONUCAHUWE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOB.

IIpakTnyeckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUSI PACTEHUH Ppa3HBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTPOIOIOTUU. METOIbI AHTPOIOJIOTHH.

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

CxonacTBO denmoBeka ¢ KMBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBa YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOP(]OIOTHYecKHe,
sMOpuosioruyeckue, (hU3NoIoro-0MoXMMHYEcKHue, MoBeAeHYeckne. OTiIHuYus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxkymme  cunbl  (pakTophl)  aHTPONOreHe3a:  OMONOTHYECKHe,  COIMaTbHbIC.
CootHorieHre OMOJOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJuHN aHTpoOINoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0ei. ABCTPaIONUTEKN —



JBYHOTHE INpeIKH JiroAck. UenoBek ymensld, IEepBble U3TOTOBIICHUs Opyauil Tpyaa. YUenosek
NPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIFOAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuili —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJCH XOJOIHOIO KIMMara. YenoBeKk pa3yMHbI COBPEMEHHOIO THUIIA, JIEHUCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneoreneTika u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOIO 4YesoBeKa. EcTecTBeHHBIH OTOOp B MOMYJALUAX YEJIOBEKa.
MyTanuoHHbIi nporecc U noaumopdusm. [lomynsuonHbie BOJIHBI, Apeii( TeHOB, MUTpaLUs U
«3( ekt ocHOBaTENS» B MOMYISILIUAX COBPEMEHHOI'O YeI0BEKa.

Yenoseueckue pacbl. [lonstue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTpaAJIO-HErpoUIHas (SKBATOpUANIbHAS), MOHIOJIOUHAs (Aa3MaTCKO-aMepUKaHCKast). Bpems u
IIyTM pPAacCEeJICHWs 4YelOBeKa II0 IulaHere. EnumHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh  pacu3Ma.  [IpHcrocOOJeHHOCTh  4YenoBeKa K  pPa3HbIM  YCIOBUSM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YelIOBEKa.

MexaucuuriauHapable  MeToAbl B (usnueckord (OMOJOTMYECKOW) aHTPOIOJIOTHH.
OBOJIOUMOHHAA ~ AHTPOIOJIOTMST M TMAJCOAHTPOIIOJIOTHMS.  YEJIOBEYECKUX  IOIMYJIALHUM.

buocounanbsHbie MCCIIEIOBAHMUSI IPUPOABI 4eJI0BEKA. HccnenoBanue
KO3BOJIFOIIMUOMOIOIMYECKOTO M COLIMATIBHOIO B UEJIOBEKE.
JleMoOHCTpaL U

[Toptpetsi: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOObl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI AHTPOIOTEHE3a», «DBOJIOIMOHHOE JPEBO  YEIIOBEKa»,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbipiy, «KpomanboHibly, «l[Ipeakn denoBekay, «ITallbl BOJIOIUH YETOBEKAY,
«Pacsp1 uenoBekay.

OOGopynoBaHue: MYJISDKH OKaMEHEIOCTe!, MPeMETOB MaTepUaIbHON KYJIbTYpPhI TIPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIO’K€TaMHM TPOUCXOXKICHUS YeNloBeKa, (hoTorpaduu Hax0I0K MCKOMAEMBIX OCTAaTKOB UEJIOBEKA,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YelOBeKa M Yeperna IMIMMIIAH3€, MOJENIb KUCTU YEJIOBEKa U
KUCTHU IIMMIIaH3€, MOJIENIN TOPCa MPEAKOB YEIIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSIMOXOKIECHUEM.

IIpakTuyeckas padora «/3yueHue 3K0NOrHYECKUX aJanTalNi YeTOBEKay.

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

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

Mertonsl skonorun. [ToneBblie HaOMIOACHNUS. DKCIEPUMEHTHI B DKOJIOTUU: TMPHUPOIHBIE U
nabopaTopHbeie. MoenmupoBaHue B dKOJIOTHH. MOHUTOPHUHT OKPYKAIOIIECH CPEJIbl: JTOKATHHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaYeHHUE SKOJIOTUYECKUX 3HAHWHN ISl YeJIOBEKa. DKOJOTMYECKOE€ MHUPOBO33PEHHE KaK
OCHOBA CBfA3€H 4YeIOBeUeCcTBA C NpUPONoH. DOPMUPOBAHUE HKOJOTMUYECKOW KYJIBTYpPHl H
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

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

Tabmumpl 1 cxembl: «Pa3mensl skogorum», «MeTonbl dKoJorun», «CxeMa MOHHTOpPHHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUINY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckue (akropel M 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

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

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToMKunOTEpMHBIE H TOMOHOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oananca. Kiaccudukauus pacteHui mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, NOYBEHHAas, IIyOMHHAas
MOJMIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K JKU3HU B pa3HbIX cpeliax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJAUYHBIE PUTMBL.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTApPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHUE TpPAaBbl.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTPOEHUs U 00pa3a KU3HU.

buotnueckue  ¢daktopel. Bumgbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue Gpakropbl», «CBETOBOM CHEKTP», «IKOIOIMUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallK >KUBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puTMbD», «OKu3zHeHHbIe GOPMBI pacTeHUI», « KU3HEHHbIE (POPMBI )KUBOTHBIX»,
«JKocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumnuyectBoy, «Ilapazutuzmy», «KonkypeHuus», «Cumonos», «KommeHncaausm».

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIHUSHUIO
Pa3IMYHBIX ~ JKOJIOTUYECKUX  (aKTOpPOB, TIepOapHUH  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHbBIE
pacTteHus, repOapuul M KOJUIEKLIIMM TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, uydeiaa NTUL M 3Beped, repOapuu pacTeHHM, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JAaHHBIX TPYMN, KOJUIEKUUH HKUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarOIINX
YepTaMyd TMPUCHOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHHM JKU3HU, TepOapuu H
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JladopaTopnasi padora «BrIsBieHHE MPUCTTOCOOICHNUM OPTaHU3MOB K BIUSHUIO CBETaY.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONCHUN OpPraHWU3MOB K BIIHUSHHUIO
TEMIEPATYPBI».

JlaGopaTtopnas padora «AHAaTOMHYECKHME OCOOCHHOCTH PACTEHUH U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OMOJIOTMH BUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI MoMmyJisiinii. OCHOBHBIE TIOKA3aTENIN TOIMYJISIIHHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJISINUU U €€ peryisinus. buotndeckuii moreHuuan nonyysiqua. MoaenupoBaHue JUHAMHUKA
nomynsiuuu. KpuBble pocTa 4ucCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-crtparerun).

[Tonsatue 00 »HKoMOrMUecKoi Huimie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm/x.M. Xarunncona. Pazmepsl skonornyeckoi Humu. [loreHunansHas u
peaan30BaHHAs HUIIIH.

Bun xak cucrema momynsunuii. Apeansl BHAOB. Buabl M uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUrpalMil >KUBOTHBIX. buojnornueckue HWHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauun», «Bo3pacTHple mnupamMuasl nomymsiun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornuyeckord Humu Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIINN )KUBOTHBIX.

Jladoparopnasi padora «[IpucrnocoOeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qriceln, OMoOMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlecCuu. [lepBHUHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KiamMakcHoe cooOIIecTBo.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEHIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

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

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTeMa. ArporieHo3. Pazmuums  wmexmy
AHTPOIIOTE€HHBIMU Y PUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHI  OpraHU3MOB B
9KocucTeMax. Ponb kackaomozo s¢pgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6
@yHxyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXKAY CMEXHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJSIMHA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3AEHCTBUM.



Mexanuzmol  6030eiicmeusi  3aepA3HeHUll  pA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo10I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«QxocucteMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwmraHus (macTOMINHAA, JIETPUTHAS)Y,
«OKoJIOrHyecKas MUupaMuaa 4ucen», « IKoJIorndeckas nupamuia OnomMaccs», «IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca 1ocie mnoxapa», «9KocucTreMa o3epay», «ArpoueHos3», «KpyroBopoT BEIECTB U IOTOK
SHEPTUu B arporieno3e», «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydeja INTHUI U 3BepeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

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

IKCKypeusi «IKCKypcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JIE WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas o6ojgouyka 3eMiM, IZl€ CYIIECTBYET WM CYILIECTBOBaja
*u3Hb. Pa3BuTHe npeacraBienuii o buocdepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepnajackoro o
6uocpepe. Obmactu 6uochepsl u €€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBoBaHus 6nocgepbl. OcobeHHOCTH OHOochephl Kak I100aIbHON
sKocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl Bemects u
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

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

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

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot a3ora B npupozae», «Kpyrosopor
yriaepoja B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«C™memannbii  secy, «llIupokomucTBennbiit sec», «Ctemb», «CaBanHa», «llycThiHY,
«Tponmueckuii mecy.

OGopynoBanue: repoapuul paCTEHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOM cpenpl. OxpaHa Bo3Ayxa. 3arpsA3HEHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymenue moussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPACTUTENbHBIH M JKMBOTHBIM Mmup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHbBIE NPUHLUIIBI OXpaHbl Ipupoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
HapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParroHanbHOe
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEpOSITHbIEC OCIEACTBHSI.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvle ungopmayuontuie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: <«3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOONPEEICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLUXCSl PYKOBOACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH JKU3HEHHBIC MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMbl 110 OMOJOTUU JAOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON NEATEIHLHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCIMTaHHS U CaMOPa3BUTHS, Pa3BUTU BHYTPEHHEW IMO3HMIMU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€OUI0 U  TpajulusiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMENA JINYHOCTH, CHCTEMOM LIEHHOCTHBIX OpUEHTAlMi, I[MO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIMpeHne >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBHOCTH B IIPOLECCE peaTn3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1)rpaxxaaHcKkoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIHLHOCTH NPU CO3JJaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YYUTHIBATh B CBOUX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 33]a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

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

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM TPAKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHONM, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTkeHusIM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IICHHOCTCH CEMEWHOH XKM3HU B COOTBETCTBHH C TPAIUIMSAMH HApOJOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ACUCTBUS KUBOU MIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMAaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (310pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[[EHHOCTH TIPAaBWJ WHIAWBUIAYAIBHOTO M KOJUICKTHBHOTO O€301acHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTH K aKTHBHOU JCSITEITLHOCTH TEXHOJIOTHUECKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITEIIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOU AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS

9KOJIOTUYECKH I[eJIeco00pa3HOe OTHOIICHNE K MPHUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emMiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHUOOpETEHHE ONbITAa IJIAHUPOBAHUS
MOCTYIKOB M OIIEHKU WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHE TT100aJIBbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIOCOOHOCTH UCMOJB30BaTh MPUOOPETACMBIE TIPU W3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJICHUSI B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUATHE NCUCTBUN, NMPUHOCAIIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOM KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AMMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MUpEe Kak O €IWHCTBE TMPUPOIbI, 4YeIOBEeKa M oOOIlecTBa, B IMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOM LMBHIM3ALMU: OOECTIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHSI MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00AIbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEIbI0 TOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEILCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeTanpeMeTHbIE PEe3yJIbTaThl OCBOCHHUS Y4eOHOro mpeamera «BHOJIOrus» BKIFOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IISIIOCTHOCTh HAYIHOW KapTHUHBI MUPa
U crienu(uKy METOJIOB MMO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPTHs,
SBJIEHUE, TPOIECC, CHUCTeMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeOBaHUEe, HAOMIOJIEHUE, M3MEpPEHHUE, SKCICPUMEHT W JPYTHE);YHUBEpCATbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), 00ECIICUYNBAIOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUH OOYyYarolTuXCs;
CIIOCOOHOCTh oOyyaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACWCTBHS B II03HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHusA Yy
oOyuaromierocsi 0yayt copMuUpoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS JICATEIILHOCTb.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1)0a30Bble JJornyecKkue AecTBUSI:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh U aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C JIPYTHMH ITOHATHSIMH ),

ONpEeNeNATh WENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXJICHUS (MHAYKTUBHBIC, JCHYKTHBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYHMU Pa3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaTbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LEJSM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2)0a30BbIe HCCIeA0BaTEIbLCKHE IeHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOHMCKY METOJIOB
pellIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BUIBI JCSITCILHOCTH IO ITOJIYYCHHIO HOBOTO 3HAHHWS, €TI0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMH W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOJIUTh apTyMEHTHI JUIS JO0Ka3aTelbCTBA CBOWX YTBEPKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;



YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC WJEH, MpeAjiaraTb OPUTMHAJIbHBIE MOAXOAbl U PELICHHS, CTaBUTH
Ipo0OJIEMBI U 3a/1a4M, JOIYCKAIOLINE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JHUTEepaType, OMOIOTUYECKUX CIIOBApsIX U CIIPAaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

¢dbopMynHupoBaTh 3ampPOCHl M MPHUMEHATh Pa3IMYHBIE METOJBI IMPH IMOMCKE U oTOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TPEACTABICHUS OHOJIOTUYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYecKue, (PU3NYECKue U MaTeMaTHUeCKHUe 3HaKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

ORi1aieHHe YHHBEPCAJIBbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM :

1)oomenue:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, AKTUBHO y4acTBOBaTh B AMAIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KICHHS] OTHOCUTEJIbHO BBIMOJHEHMsI Mpe/ylaraeMoi 3aJayd, YYWUThIBaTh HHTEPEChl U
COTJIACOBAHHOCTH MO3UIUHN APYTUX YUACTHUKOB JHANIOTA WIIA JUCKYCCHN);

pacrno3HaBaTh HeBepOasibHbIE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIIQJIETh Pa3NUYHBIMU CIIOCOOaMHU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2)coBMeCTHAsl AeSITeJIbHOCTh:

MOHUMATh M UCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lIeHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JNEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIAThH IUIAH JEWCTBUMH, paclpencisaTh pojd € Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIICHUBATH WJACH C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEIEHUE B pPa3jIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1)camoopranuszaums:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
KU3HEHHBIX U YUE€OHBIX CUTYalMsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYNKAaxX IO OTHOILIEHHIO K XKMBOH IPUPOJAE, CBOEMY 3/10pOBBI0 U 370POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIbHYIO ESTEIbHOCTb, BBIABIIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH ()OPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B PA3HBIX 00JIaCTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEILHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJICTh HaBBIKAMU [103HABATEIbHON peQUIEKCUU KaK OCO3HAHUs COBEPLIAEMBIX JIeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPYU aHAIMU3€E PE3YNIbTATOB ACATEIBbHOCTH;

3)npunsaTHe cedsl M IPYrux:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

INPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIMINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepkaHHs ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromuXCs
O6uonornu. OHM BKIIOYAIOT: crenupUUecKue i OHOJOrMM Hay4yHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJbI
NeSITeIbHOCTH MO TOJYYEeHUIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKk)Ke B peasIbHbIX )KMU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaThl IPEICTaBICHbI 110 rojlaM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB MPHUPOIBI U
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HAHHM, KOTopas BKJIIOYAeT: OCHOBOIOJIArarolline
Ouonornyecknue TEPMHHBI U TOHATHS (KHU3Hb, KJIETKA, OPraHW3M, MeTaboJIM3M, TOMEOCTas,
CaMOpEeTryJIsILMsl, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oounonoruueckne Tteopun (ierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctn T. Moprana), yuenust (H. V. BaBunoBa — o meHtpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOro MOKOJICHUS], pacIleIJIeHHs], YUCTOThI TaMeT, He3aBUCUMOTro HacienoBaHus [.Mennens,



TOMOJIOTUYECKUX PSAAOB B HaclencTBeHHOW wu3MmeHunBoctd H. WM. BaBuioa), mpUHIUIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBLACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapuoT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTeHHUM, >KUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MEi03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTOPA3BUTHS, PA3MHOKEHUS,
WHAUBUAYAIILHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJCWCTBHUS T'€HOB, Ie€TEpO3HUca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX QYHKIUSIMH, MEXKIy OpraHaMd U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GyHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTallaMM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
deHoTunom u (hakropamMu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl J0KA3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHUE peliaTh OWOJIOTHYECKHE 33a7a4M, BBIIBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH MpOIIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATH JTAOOPATOPHbIE U MPAKTHUECKHE padOThl, COOJOIaTh MpaBHUia MpPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4EOHO-HCCIEIOBATEIHCKON paboTe MO OMOJIOTUM, DKOJIOTHH W
MeIUIUHe, NMPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

YMEHHUE OLIEHUBaTh J3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEOBAaHUI B o0nacTu
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MHUILEBON
MPOMBIIIIIEHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HHTEPEC, HAIMpPaBJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOEGHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U poJIi OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
palMoHaIbHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOI OMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIOYACT ONpPEACIICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUL,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CHUHTeTHYecKass Teopus sBoirouuu), ydeHus (A. H. CeseproBa — 0 MyTsSX M HalpaBJIEHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

yYMEHUE BIAJETh OCHOBHBIMH METOJAaMHM HAy4yHOIO II03HAHMSA, HCIOJIb3YyeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJr01eHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IpUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJOB, OMOIE€OLICHO30B, 3KOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYIISUHU, TPUCITOCOOICHHOCTH OPraHU3MOB K cpelle OOWTaHUs, YepelOBaHUs
HaIlpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIOr€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX KOCHCTEM M MPUCHOCOOTICHUSMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, IIPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B HKOCHCTEMAaxX CBOE MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB PpA3HBIX CHUCTEMaTHMYECKUX TpPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOWTAaHWsS, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOIMMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yMEHHUE pelaTh OWOJIOTHYECKHE 33a1a4M, BBIABIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, JeJlaTh BBIBOIABI M
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCIeI0BaHtsl, aHAJTM3UPOBATh MOJYyYEHHbIE PE3YyJIbTaThl U JIeIaTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBIATh
MIOJTy9YeHHBIC PE3Y/IbTAaThl HA YUEHUYECKUX KOH(PEPEHIUIX;

YMEHHUE OIICHMBATh THUIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HHU, 4YeIOBEKa U
YeNIOBEYECKHX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEeJOTBPAIICHHS TII00aThHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylIel mpodeccuoHaNnbHON 1eITeIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUIIEBOW MPOMBIIIICHHOCTH, YIIyOIISATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrHY4ecKoro oOpa3oBaHMs B OpraHHU3alUsIX CpPEIHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No ni/nt HanMeHoBaHMe pa3jeioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
nporpaMmMsbl Bcero Konrpoabubie  IIpakTuueckue o0Opa3oBare/bHbIE peCypPChI
padoThbI padoThI
1 Buonorus kak Hayka 1 0 0 https://resh.edu.ru/subject/5/10/
2 JKuBbIE CUCTEMBI U MX H3YYCHHE 2 0 0 https://resh.edu.ru/subject/5/10/
3 buonorus kiaerku 2 0 0.5 https://m.edsoo0.ru/863e674e
4 XUMHYECKast OpraHu3amys KICTKH 10 1 1 https://m.edso0.ru/863e674e
5 CrpoeHre U GYHKIIUU KICTKU 8 1 2 https://m.edso0.ru/863e6ff0
6 OOMEH BEMECTB H PEBPAIIICHHE SHEPTHH 9 0 1 https://m.edso0.ru/863e766¢
B KJIETKE
7 HaCHeHCTBeHHa’[ urdopMaIKA 1 9 0 0.5 https://resh.edu.ru/subject/5/10/
peanu3aius e€ B KJICTKe
8 JKV3HEHHBIN IUKII KJIETKA 6 1 1 https://resh.edu.ru/subject/5/10/
9 CrpoeHre U GyHKIIUU OPraHU3MOB 17 1 1.5 https://m.edsoo.ru/863e7dc4
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 0 1.5 https://m.eds00.ru/863e81b6
11 T'eneTHKa — Hayka 0 HACIICACTBEHHOCTH 1 2 0 0.5 https://m.edso0.ru/863e86f2
U3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH 10 1 1 https://m.eds00.ru/863e8878
13 3aKOHOMEPHOCTH M3MEHYMUBOCTH 6 1 1 https://m.edsoo.ru/863e8efe
14 ['eHeTHKa YemoBeKa 3 0 0.5 https://m.eds00.ru/863e8d78
15 CeJekiust OpraHu3MOB 4 0 1 https://m.edsoo.ru/863e9214
16 brorexronorus i cuuterHCcKas 4 1 0 https://m.eds00.ru/863e9336
Ouosorus
17 PesepBHOE Bpemst 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 102 7 13
ITPOIT'PAMME
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11 KJIACC

KosauyecTBo 4acoB DJIEeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NporpaMMsl Bcero Koutposnbubie  IlpakTuyeckue o0pasoBaTejbHbIe
padoTbI padoTsI pecypcbl
1 3apoxACHUE U PA3BUTUE IBOIOIIMOHHBIX 4 0 bubmmoreka [JOK
npeCTaBICHN B OHOIOTHH https://m.edsoo.ru/7f41cc74
2 Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 1 2 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
N bubnuorexa [IOK
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 1 https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 1 15 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1 https://m.edsoo.ru/7f41cc74
6 S A———— 3 0 05 ~ bubmorexa IOK
P Hanopra ' https://m.edsoo.ru/7f41cc74
C OKpy’Karolle cpenon
bubmnoreka IIOK
7 OpraHu3msl 4 cpesja 0OUTaHUs 9 1 1.5 https://m.edsoo.ru/7f41cc74
. bubnmorexa LIOK
8 IKOJIOTH BUJIOB H MO o 0 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJI0THS COOOIIECTB. DKOJIOTHUSCKUE 12 1 05 bubmmoteka IIOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
10 brocdepa — riobaibHas SKOCUCTEMA 6 1 https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
11 YemoBek 1 OKpY’KaroIas cpeaa 6 0 https://m.edsoo.ru/7f41cc74
bubanoreka [JOK
12 Pesepaiioe Bpems 8 0 https://m.edsoo.ru/7f41cc74
OO11ee KOIMYECTBO YaCOB MO IIPOrpamMmMe 102 7 7.5
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INIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

KonTposabHbie
padoTshI

IIpakTHyeckue
padoTshI

Jara
U3y4eHus:

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

Buosiorus kak KOMIUIEKCHAs
HayKa M KaK 9aCcTh COBPEMEHHOTO
oOmecTBa

01.09.2025

https://m.edso0.ru/863e6122

JKuBbBIE CHCTEMEI U UX CBOKMCTBA

02.09.2025

https://resh.edu.ru/subject/5/10/

YPOBHeBa}I OpraHr3anus )KUBbIX
CHCTEM

I/ICTOpI/IH OTKPBITHA U U3YUCHUA
ki1eTkH. Knerounas TCOpHUA

Meroasl MOJNIEKYJIIPHON U
KJIETOYHOM OHooruu.
[IpakTuyeckas padora
«3y4eHne MeTo10B KIIETOYHOU
O6uosnoruu (xpomarorpadus,
anexTpodopes,
nuddepeHnranibHoe
neHtpudyruposanue, [1LP)»

0.5

05.09.2025

08.09.2025

09.09.2025

https://resh.edu.ru/subject/5/10/

https://m.edso0.ru/863e6e88

https://m.edso0.ru/863e6122

XUMHYECKUH COCTaB KJIETKU

12.09.2025

https://m.edso0.ru/863e674e

MuHepanbHbIe BEIECTBA KIETKH,
ux OMoJoTrHYecKas poJib

Opranudeckue BEemecTBa KICTKH
— Oenku. JIabopaTopHas pabora
«O0bHapyxeHue OENKOB C
MOMOIIbIO Ka4eCTBEHHBIX
peaKuii»

CaoticTBa, K1accuduxanys u
byHKIIUHA OEITKOB

0.5

15.09.2025

16.09.2025

19.09.2025

https://resh.edu.ru/subject/5/10/

https://m.edso0.ru/863e6b72

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

OpraHuyeckue BellecTBa KIETKU
— YIJIEBOABI

Opranuyeckue BELECTBA KIETKU
— JIMIUABI

22.09.2025

23.09.2025

https://m.edso0.ru/863e6870

https://m.edso0.ru/863e6870

12

Hyxnennoseie kucnotsl. JJHK u
PHK. JIaboparopnas pabota
«MccnenoBanue HyKJIEHHOBBIX
KHCIIOT, BBIJICJICHHBIX U3 KIIETOK
pa3IMYHbIX OPTaHU3MOB)

0.5

26.09.2025

https://m.edso0.ru/863e6e88

13

Crpoenue u ¢pyukiuu ATO.

Hpyrue nykneozunrpudocdarsl
(HTD)

29.09.2025

https://m.edso0.ru/863e6e88

14

CexBenupoanue JJHK. Metoasl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
nporeoMuku. KoHTpospHas
pabora no Teme: "Xumudeckas
OpraHu3anus KJIeTku"

30.09.2025

15
16

MeTo/1bl CTPYKTYPHOM OMOIOTHH

Tumel KIeToK.
IIpokaproTHuecKasikiieTka

03.10.2025
13.10.2025

https://resh.edu.ru/subject/5/10/

17

18

CrtpoeHune 2yKapuoTHUECKON
kneTku. [Ipaktuueckas padota
«3y4eHne CBOUCTB KIETOYHOU
MeMOpaHbD»

[ToBepxHOCTHBIN amnmapar
KJIETKH

0.5

14.10.2025

17.10.2025

https://m.edso0.ru/863e6ff0

https://resh.edu.ru/subject/5/10/

19

OnHOoMeMOpaHHbIE OPTaHOUIbI
kneTku. [Ipaktuueckas padota
«M3yuenue 1BUKEHUSA
IIUTOILIa3MbI B PACTUTEIFHBIX
KJIETKax»

0.5

20.10.2025

https://resh.edu.ru/subject/5/10/

20

IToiryaBTOHOMHBIE OPTAHOWIbI

0.5

21.10.2025

https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e6ff0
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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KJIETKH: MUTOXOH/IPUH,
tactuel. JlabopaTopHas pabora
«MccnemoBanue mia3Mosmsa u
JICTIa3MOJIN3a B PACTHTEIBHBIX
KJIETKaX»

21
22

23

HememOpanHbie opraHou/ bl
KJIETKH

Crpoenue u GyHKIUH s1pa

CpaBHUTENBbHAS XapaKTEPUCTHKA
KJIETOK dyKapuoT. JlaboparopHas
pabora «3yueHnue cTpoeHus

KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

0.5

24.10.2025
27.10.2025

28.10.2025

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

24

ACCUMMIISIINS U JUCCUMIIISIIUS
— JIBE CTOPOHBI METa0OIU3MA.
Twurbl oOMeHa BEIIeCTB.
JlaGopaTtopHnast pabota
«M3y4yeHune KaTaauTHYECKOU
aKTUBHOCTH (hepMeHTOB (Ha
pUMEPe aMHJIa3bl WK
KaTasas3bl)»

31.10.2025

https://m.eds00.ru/863e766¢

25

26

DepMEHTAaTUBHBIN XapaKTep
pEaKUH KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabora «M3yuyenue
(epMEHTaTUBHOTO PACIIEIIICHUS
NEPOKCHA BOJOPOA B
PacCTUTEIBHBIX U JKUBOTHBIX
KJIETKax»

benku-akTuBaTOPHI M OSITKH-
UHTUOUTOPBI

0.5

03.11.2025

07.11.2025

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

27
28

ABTOTpO(DHBIN THIT 0OMEHa
BEIIECTB

dorTocunres

10.11.2025
11.11.2025

https://resh.edu.ru/subject/5/10/

https://m.edso0.ru/863e7c98



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/5/10/
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29

XemocuHtes. JlaboparopHas
paborta «CpaBHEHHE MPOLIECCOB
dboTocuHTE3a U XEMOCHHTE3a)

0.5

14.11.2025

https://m.edso0.ru/863e7c98

30

31

AHa3poOHbBIC OpraHnu3Mbl. Buibl
Opoxenus. JlabopaTopHas pabora
«CpaBHEHHE MTPOLIECCOB
OpOXKEHUS U JBIXaHUSD)

AdpoOHBIC OPTaHU3MBI. JTaIlbI
SHEPreTHYECKOro 0OMeHa

24.11.2025

25.11.2025

32

33
34
35

36

37

DHeprus MeMOpPaHHOTO
rpagueHTa npotoHoB. CUHTE3
AT®: pabora nporonHoit ATO-
CHHTa3bI

Peaknnn MaTpu4HOro cuHTE3a
Tpanckpunuus — MaTpUYHBINA
cunre3 PHK

Tpancnsauus u e€ srarbl

KonnpoBanne aMUHOKHCIIOT.
Posb pubocom B GuocuHTe3€
Oenka

Opranuzanus reHoma y
IIPOKAPUOT U DYKAPUOT

28.11.2025

01.12.2025
02.12.2025
05.12.2025

08.12.2025

09.12.2025

https://m.edso0.ru/863e796e

https://m.edso0.ru/863e796e

38

MoutekynsipHblE MEXaHU3MBI
HKCIPECCUU T€HOB Y dYKapuoT.
Konrtponsnas padora Ne2 o
teme: «CTpoeHne u QyHKIUU
KIIETKW»

12.12.2025

39

Bupycsl — HekneTouHble GOpMBI
KHU3HHU U OOJIUTaTHBIE apa3UTHI.
[TpakTnueckas padota
«Co3ztanre MoJIeNId BUPYCa»

0.5

15.12.2025

https://m.edso0.ru/863e7540

40

BupycHsle 3a60eBaHus

16.12.2025

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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YCJI0BCKA, ’)KUBOTHBIX, paCTeHI/Iﬁ

HanorexHoJioruu B OMOJOTHU U

41 0 0 19.12.2025  https://resh.edu.ru/subject/5/10/
MEIUIIHE

42 JKu3HEHHBIN UK KIETKH 0 0 22.12.2025  https://resh.edu.ru/subject/5/10/

43 Marpuyunsiii cuate3 JJHK 0 0 23.12.2025  https://resh.edu.ru/subject/5/10/
Xpomocomsl. JIaboparopHas

44 pabota «/3ydyeHne XpoMOCOM Ha 0 0.5 26.12.2025  https://resh.edu.ru/subject/5/10/
TOTOBBIX MHKPOIIPEIIapaTax»»

45 Jlenenue KJIETKH — MHUTO3 0 0 29.12.2025  https://m.edso00.ru/863e7dc4
Tumnes! kiretok. Kaprokunes u
uTokuHe3. JlaboparopHas

46 pabora «HabmroaeHrne MuTo3a B 0 0.5 30.12.2025  https://m.edsoo.ru/863e7dc4d
KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MHKPOIIPEIIapaTax)»
Perymsitus )KU3HEHHOTO IHKJIa

47 KICTOIK. KOHTPOHI’Ha’[vpa(SOTa Ne3 1 0 https://m.edsoo.ru/863e7dc4
1o TeMe: «OKH3HEHHBIN UK
KIIETKHY.

48 OpraHu3Mm Kak eIuHOE 11eI0e 0 0 https://m.edso0.ru/863e7dc4
Txanu pacrenuii. JlabopaTopHas

49 pabora «M3yueHue TKaHei 0 0.5 https://resh.edu.ru/subject/5/10/
pacTeHuii»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas paboTa 0 0.5 https://resh.edu.ru/subject/5/10/
«3yueHne TKaHeN KUBOTHBIX»
Opranbl. CHUCTEMBI OpPTaHOB.

51 -laboparopuai pabora 0 05 https://resh.edu.ru/subject/5/10/
«M3yueHne OpraHoB BETKOBOTO
pacTeHUs»

52 Omnopa Tena opraHu3MoB 0 0 https://resh.edu.ru/subject/5/10/

53 JIBMOKEHHE OPraHU3MOB 0 0 https://resh.edu.ru/subject/5/10/

54 [TuraHre OpraHu3MOB 0 0 https://resh.edu.ru/subject/5/10/
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IIuTanne Mo3BOHOYHBIX

55 XHUBOTHBIX. [TuieBapuTenbHas 1 0 0 https://resh.edu.ru/subject/5/10/
CHCTEMA YeJIOBeKa
56 JIpIxaHue OpraHu3MOB 1 0 0 https://resh.edu.ru/subject/5/10/
57 AlEIXAHRC MO3BOHOHEIX 1 0 0 https://resh.edu.ru/subject/5/10/
’KUBOTHBIX U YEIIOBEKA
58 Tpancriopt seiects y 1 0 0 https://resh.edu.ru/subject/5/10/
OpraHu3MOB
KpoBenocHas cucrema
59 [I03BOHOYHBIX JKHBOTHBIX M 1 0 0 https://resh.edu.ru/subject/5/10/
YeI0BeKa
60 Bbinenenue y opraHu3MoB 1 0 0 https://resh.edu.ru/subject/5/10/
61 3ammTa y OpraHu3MoB 1 0 0
62 HmmyHHas cucteMa yelioBeka 1 0 0 https://resh.edu.ru/subject/5/10/
63 Pa3apaxuMoCTh U PErysisinus y 1 0 0
OpraHu3MOB
[C'yMopainbHast perysiius u
SHIOKPUHHAS CHCTEMA KMBOTHBIX
64 u yenoBeka. KonTponbHas padora 1 1 0 https://resh.edu.ru/subject/5/10/
Ne4 o Teme: «Ctpoenue u
(GYHKIMH OpraHu3mMay.
65 DOPMEI pasMHOKEHILA 1 0 0 https://m.edso0.ru/863e81b6
OpraHu3MOB
66 [TonoBoe pa3MHOXKEHHE 1 0 0 https://m.eds00.ru/863e81b6
67 Metios. 1 0 0 https://m.edsoo.ru/863e7f4a
I'amerorenes. O6pa3oBaHue 1
pa3BUTHE TTOJIOBBIX KIETOK.
6g -ladoparopmas padora 1 0 05 https://m.eds00.ru/863e81b6
«3y4yeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKPOTIpEnapaTaxj
69 WuauBHIyaibHOE pa3BUTHE 1 0 0 https://m.eds00.ru/863e8436
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OpTraHUu3MOB — OHTOI'CHE3

70

71

72

73

3akJiaJika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apO/bIIIeH
MO3BOHOYHBIX JKUBOTHBIX)

PasmHOxkeHUE U pa3BuTHE
pactenuii. JlaboparopHas pabora
«CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

Hcropus ctaHOBIEHUS U
pa3BUTHS TeHETUKH KaK HAYKU

0.5

0.5

https://m.eds00.ru/863e8436

https://m.edso0.ru/863e86f2

74

OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00BEKT
TeHETHUUYECKUX MCCIIETOBAHUI

0.5

https://m.edso0.ru/863e86f2

75

76

3aKOHOMEPHOCTH Haclle10BaHUs
npu3HaKoB. MoHOrHOpuAHOE
ckpeuuBanue. [Ipaktuueckas
pabora "U3y4yeHue pe3ynbpTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
Jpo30¢uIH"

I{uTomorunueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

0.5

https://m.edso0.ru/863e8878

https://m.edso0.ru/863e8878

77

78

AHanM3upyolee CKpeuBatme.
HenonHnoe nomuHnpoBanue
[HuTonormyeckrue OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

https://m.edso0.ru/863e8878

https://m.edsoo0.ru/863e89a4

79

JurnbpuaHoe cKpemmuBaHue.

0.5

https://m.eds00.ru/863e89a4



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

80

[IpakTuyeckas pabota
«M3yueHue pe3yabTaToB
JUTHOPHTHOTO CKPEIHMBAHUS Y
JPO30(HITBI»

CremieHHoe HacIeJOBaHUE
IIPU3HAKOB

https://m.edso0.ru/863e8c60

81

82
83

84

XpoMOCcOMHas Teopust
HACJIEICTBEHHOCTHU

I'e”HeTuka nmona
T'eHoTun Kak 11eJ0CTHAS CUCTEMA

['eHeTnyeckuii KOHTPOIb
Pa3BHUTHS PACTCHUM, )KUBOTHBIX U
YeloBeKa

https://m.edso0.ru/863e8c60

https://m.edso0.ru/863e8c60

85

86

N3meHunBOCTh MpU3HAKOB. Buibl
N3MEHUYHBOCTH
MonudukarmonHas
W3MEHYHBOCTh

https://m.edso0.ru/863e8efe

https://m.edso0.ru/863e8efe

87

BapuaunonHsslii psia u
BapHallMOHHAs KpUBasl.
JlaGoparopHas paboTa
«Hccnenosanue
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
U3MeHYnBOCTH. [locTpoenue
BApUALIMOHHOTO psiaa U
BAapUALMOHHON KPUBOI»

0.5

https://m.edso0.ru/863e8efe

88

89

I'enoTunuyeckas U3MEHUYMBOCTb.
KoMOnHaTHBHAS N3MEHUHNBOCTE

MyTanoHHast U3MEHYHBOCTb.
[pakTrueckas padora «Myrannuu
y Ipo30(uIIbl (Ha TOTOBBIX
MUKpoIpenaparax)»

0.5

https://m.edso0.ru/863e8efe

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTeHETUKA U
SMUTEHOMHUKA

91

92

93

I'eneTnka yeoBeka.
[IpakTuyeckas padora
«CocrapiieHne 1 aHAJIN3
POIAOCIOBHON»

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHnEe MEIUIIMHCKON
TEHETUKU B MPEAOTBPAIICHUHN U
JICUCHUN I'C€HSTUYECCKUX
3a00J1€BaHNH YeIOBEKa

0.5

https://m.edso0.ru/863e8d78

https://m.edso0.ru/863e8d78

https://m.edso0.ru/863e8d78

94

OcCHOBHBIE TIOHATHUS CEJIEKIUH.
JlaGopaTtopHnast pabora
«M3yueHne copToB KyJIbTYPHBIX
pacTeHnii U MOPOJ JOMAIITHUX
KUBOTHBIX)

0.5

https://m.edso0.ru/863e9214

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGoparopHas paboTa
«3yueHne MeToA0B CENEKIUN
pacTeHumn»

0.5

https://m.edso0.ru/863e9214

96

JloCTHKEHMS CENIEKIIUU PACTEHUI
1 KUBOTHBIX. [IpakTyeckas
pabota «IIpuBHBKa pacTeHUII»

https://m.edso0.ru/863e9214

97

COXpaHeHI/IC, HU3YUCHUC U
HCITIOJIB30BaHUEC I'CHCTUYCCKUX

pecypcoB

98

buoTexHos0rHs KaKk HayKa U
0Tpacib MPOU3BO/ICTBA.
[IpakTuyeckas pabora
«M3y4yeHne 00bEKTOB
OHMOTEXHOIOTHH

https://m.edso0.ru/863e9336

99

OcCHOBHBIC HaITpaBJICHU A



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336

CHHTETHYECKOH OHMOI0ruu

XpOMOCOMHaSI " IrCHHas

100
WHXCHEPUS
101 MenuiuHcKre OMOTEXHOIOTUH
PesepsHbiil ypok. IloBTOpeHue,
102 0000111eHHEe, CHCTEMATU3AIUS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

13

https://m.edso0.ru/863e9336

https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

N Tema.ypoka K 1§ Hata 0pasoBaTeIbHbI
n/n €Ma.ypo Beero OHTPOJIbHbIE PAKTHYECKHE | . ovyopyg o0pasoBare e
padoThI padoThI pecypcbl

1 OBomonronHas teopus Y. JlapBuHa. 1 0 0 02.09.2025  https://m.edsoo.ru/863ea20e

2 ABIDKYILIHE CHITb SBOTIOLHH BHAOB 1 0 0 03.09.2025 https://m.eds00.ru/863ea20e
no Y. /lapsuny
Bopw0a 3a cyliecTBOBaHUE,

3 €CTECTBEHHBIN M UCKYCCTBECHHBIN 1 0 0 05.09.2025  https://m.edsoo.ru/863e9cle
otbop

4 (DOpMHPpOBAHHE CHHTETHECKOI 1 0 0 09.09.2025 https://m.eds00.ru/863e9cle
TEOPHMHU IBOJIOIIUH.

5 OTallbl SBOIMOLHOHHOTO NpOLecca: 1 0 0 10.09.2025 https://m.edsoo.ru/863e9cle
MHKPODBOJIOLMS ¥ MAKPO3BOJIIOLIHS

6 Homyssitns - dnemerrapias 1 0 0 12.09.2025  https://m.eds00.ru/863e99c6

€IMHUILIA DBOJIOLUH

3aKOH IeHETHYECKOTO PABHOBECHS
Jx. Xapau, B. BaiinOepra.

7 JIabopaTtopHas pabora «BrisiBieHue 1 0 0.5 16.09.2025  https://m.eds00.ru/863e99c6
W3MEHYUBOCTH Y 0COOEH 0JIHOTO
B

8 DUICMEHTAPHBIC (AKTOPEI 1 0 0 17.09.2025  https://m.edsoo.ru/863e9da4
SBOJIOLMI

9 dbgexr ocuoparens. Ipexr 1 0 0 10.09.2025  https://m.eds0o.ru/863e9das
OYTBIJIOUHOTO TOPJIBIIIKA

10  Murpaunt. Msomiii nomysmi: 1 0 0 23.00.2025  https://m.eds00.ru/863e9ed0
reorpaduueckas, Ononormueckas

11 Ecrecraenmiii otoop — 1 0 0 24.09.2025  https://m.eds00.ru/863e9ed0
HaIpaBJISIOMUA (PaKTOP IBOTIOIUN

12 [TosnoBoii oTOOp 1 0 0 26.09.2025  https://m.edsoo.ru/863e9fde

13 [TpucocoOIeHHOCTh OPraHM3MOB 1 0 0.5 30.09.2025  https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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14

KaK pe3yJIbTaT MHKPO3BOJIFOIIHH.
Jlaboparopuas pabota «M3yueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHUH U KUBOTHBIX»

[Tpumepsl nprciocoOIeHHUH Y
OPraHU3MOB: MOP(OIOTUIECKHE,
¢bu3nonornuecKue,
OMOXMMUYECKHUE, TOBEICHUCCKHE.
Jlaboparopnas pabota
«[IpucnocobaeHus: OpraHu3MoB u
UX OTHOCHUTEJIbHAS
1eNIecO00pa3HOCThY

0.5

01.10.2025

https://m.edso0.ru/863e9fde

15

16
17

18

Buj, ero kputepuu U CTpyKTypa.
JlaboparopHast pabora «CpaBHEeHHE
BHUJIOB 110 MOP(OTOTUIESCKOMY
KPUTEPHIO»

Crpykrypa BUJa
BunoobpazoBanue xak
Pe3yIbTaTMUKPOIBOIIOIINH

CBs13b MUKPO3BOJIIOINH U
snuaemuonoru. KonrponbHas
paborta 1o Teme:
"Muxkpo3Bomtonus"

0.5

03.10.2025

14.10.2025
15.10.2025

17.10.2025

https://m.edso0.ru/863e9cle

https://m.edso0.ru/863e9cle

https://m.edso0.ru/863e9cle

https://m.edso0.ru/863ea5a6

19

MakposBonronus.
ITaneoHTOIOrNYECKHE METO I
W3Yy4YEHUs SBOJIOLIUN

21.10.2025

https://m.edso0.ru/863ea5a6

20

21

22

buoreorpaduyeckue MeToan!
W3Yy4YEHUS IBOJTIOIAN
OMOpPHOJIOTHYECKUE 1
CpaBHHUTEIHHO-MOp(doIornueckue
METObI U3yUEHUS IBOTIOIIAN
MonekynsapHO-T€eHETUUECKHE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE

22.10.2025

24.10.2025

28.10.2025

https://m.edso0.ru/863eabbe

https://m.edso0.ru/863eabbe

https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

MCTOABI U3YYCHU 3BOJIFOIIUN

23

O6H_II/I€ 3aKOHOMECPHOCTH 3BOJIIOLIUHA

29.10.2025

https://m.edso0.ru/863ea8bhc

24

25

AnanTuBHas paaualus.
HepaBHOMepHOCTB TEMIIOB
sBosonnu. KontponbHas pabota
o Teme: "MakposBomtonus'.

Hayunble runoressl
IIPOMCXOXKACHUS )KU3HU Ha 3emiie

31.10.2025

05.11.2025

https://m.edso0.ru/863ea8bhc

https://m.edso0.ru/863ea48e

26

27
28

29

30

HOHay‘lHBIe npeaAcCTaBJICHUA O
3apOKACHUU KU3HU

OCHOBHBIE 3TaIbI HeOpFaHquCKOﬁ
9BOJJIIOIINH

I'unotessl 3apOXKACHUA )KU3HU

WcTopus 3emau u MeTobl €€
uszyuenus. JlaboparopHas pabota
«M3y4eHue u onrcanue
HCKOIMAEMBbIX OCTaTKOB JAPEBHUX
OpPTaHU3MOBY

HauansHele 3Tarsl opraHn4eckon
9BOJIIOLUA

0.5

07.11.2025

11.11.2025
12.11.2025

14.11.2025

25.11.2025

https://m.edso0.ru/863ea48e

https://m.edso0.ru/863ea5a6

https://m.edso0.ru/863ea5a6

https://m.edso0.ru/863ea5a6

https://m.edso0.ru/863eabbe

31

OBonoIUs YYKapuoT

26.11.2025

https://m.edso0.ru/863eabbe

32

33

OCHOBHBIE 3TaIbI 3BOJIFOIIUHN
PacTUTENLHOTO MUpA.
[IpakTuueckas padbora «M3ydyenue
0CcOOEHHOCTEH CTpOeHUS pacTeHUN
Pa3HbIX OT/EIOBY

OCHOBHBIE ATaIbI 9BOJJIOIINH
JKUBOTHOI'O MHpa

0.5

28.11.2025

02.12.2025

https://m.edso0.ru/863ea8bhc

https://m.edso0.ru/863ea8bhc

34

DBOJIIOIHS )KUBOTHBIX.
[IpakTuueckas padbora «13yuenue
0CcOOEHHOCTEH CTpOeHUS
IIO3BOHOYHBIX )KUBOTHBIX»

0.5

03.12.2025

https://m.edso0.ru/863ea8bhc



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863ea8bc

PazpuTue xu3Hu Ha 3emMJie 10 Hpam

35 0 05.12.2025 = https://m.edsoo.ru/863ea48e
1 TIepPHOJIaM

36 MaccoBbie BhIMHpaHHs — 0 09.12.2025  https://m.eds00.ru/863ea48e
DKOJIOIMYECKUE KPUIUCHI IIPOLLIOTO

37 COBpEMEHHEIH SKONIOTHICCKHii 0 10.12.2025  https://m.edsoo.ru/863eac2c
KPHU3HUC, €r0 0COOEHHOCTH

38 Cospemennas cuctema 0 12.12.2025  hitps://m.edsoo.ru/863eac2c
OpPraHM4YeCcKOro Mupa
OCHOBHBIE CUCTEMATUYECKUE

39 TPYIIIbI OPraH3MOB. KOHTpobHas 0 16.12.2025  hitps://m.eds00.ru/863ead44
pabora o Teme: "TIpoucxoxaeHue
U pa3BUTHE KU3HU Ha 3emie".

40 AHTPOIIONOTHS — HayKa 0 0 17.12.2025  hitps://m.edsoo.ru/863eac2c
YyeJI0BEKe

41 Passutue npescTaBnenmii o 0 19.12.2025 https://m.edsoo.ru/863eaea2
POMCXOKIEHUH YETOBEKA
MecTo 4enoBeka B CUCTEME
OpPraHUYECKOTO MHpA.

42 Jlabopatopnas padora «Hsyucnue 05 23.12.2025  https://m.eds00.ru/863eaca2
0COOEHHOCTEM CTPOEHHS CKeJIeTa
YeJI0BEKa, CBA3AHHBIX C
PSIMOX 0K ICHUEM)

43 JIBYOKYIITHE CHITBI aHTPOTIOTeHE3a 0 24.12.2025  https://m.edsoo.ru/863eaea2
CooTHOIIEHNE ONOIOTHYECKUX U

44 COIMAJBHBIX (PaKTOPOB B 0 26.12.2025  https://m.edsoo.ru/863eafec
AHTPOIIOrE€HE3E

45 OCHOBHBIE CTaTUU AHTPOIIOT€HE3a 0 30.12.2025  https://m.edsoo.ru/863eafec

46 [Taneorenerrka ¥ najJicOreHOMHUKA 0 13.01.2026  https://m.edsoo.ru/863eb10e

47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa 0 14.01.2026 = https://m.edsoo0.ru/863eb10e
Yenoseueckue packl. [IpakTuueckast

48 pabota «M3yueHne 3KOTOrHIECKUX 0.5 16.01.2026 = https://m.edso0.ru/863eb10e

afanTaniii YeJIoBeKay
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49

50

51

52

MexaucuunianHapHble METO/Ibl
anTpornosioruu. KoHTposbsHas
pabore o Teme: "[IpoucxoxaeHue
yeyoBeka'.

3apoxaeHUE U pa3BUTHE HKOJIOTUU

Mertoab! sxkonoruu. Jlabopatopnas
pabora «3yyeHue MeTo10B
JKOJIOTHYECKUX MCCIICIOBAHMI

3HayeHnEe PKOJIOTUYECKUX 3HAHUHI
TS YeJIOBEKa

20.01.2026

21.01.2026

23.01.2026

27.01.2026

https://m.edso0.ru/863eb10e

https://m.edsoo.ru/863eafec

https://m.edsoo.ru/863eafec

https://m.edsoo.ru/863eafec

53

Dkojorudeckue GpakTopsl

28.01.2026

https://m.edso0.ru/863eb10e

54

55

AbuoTtnueckue akropsl. CBeT Kak
9KOJIOrUYecKuil hakTop.
JlaboparopHast pabota «BeisiBIIeHNE
MPUCIIOCOOJICHNI OPraHU3MOB K
BJIMSIHUIO CBETa»

AbuoTtnueckue HakTopsl.
TeMreparypa Kak dKOJIOTHYECKUI
(dakTop. Jlaboparopnas pabora
«BpisBrIEHUE TPUCTIOCOOICHUN
OpPraHU3MOB K BIIUSHUIO
TeMIIepaTypbI»

0.5

0.5

30.01.2026

03.02.2026

https://m.edso0.ru/863eb10e

https://m.edso0.ru/863eb10e

56

57
58
59

AbuoTtnueckue HhakTopsl.
Bita’kHOCTB Kak 3KOJIOrH4eCKU
¢axrop. JlabopaTtopHas pabota
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT
oOuTaHUM»

Cpensl 0OuTaHUSI OPTaHU3MOB
buonornueckue puTMmsl
XKuznennsle GopMbl OpraHu3MOB

0.5

04.02.2026

06.02.2026
10.02.2026
11.02.2026

https://m.edso0.ru/863eb10e

https://m.edso0.ru/863eb46a

https://m.edso0.ru/863eb46a

https://m.edso0.ru/863eb46a

60

buotnueckue hakTopsl

e

o o O o

O o o o

13.02.2026

https://m.edso0.ru/863eb348
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61

3HaueHue OMOTHYECKHUX
B3aUMOJICCTBHM JJIst
CYLIECTBOBAHMS OPraHU3MOB B
cpexne obutanusa. KonrponbHas
pabota no Teme: DKOJIOTHs - HAyKa
0 B3aUMOOTHOIIICHUSIX
OpraHu3MoB".

24.02.2026

https://m.edso0.ru/863eb348

62

63

64

65

DKOJIOTHYECKHE XapaKTEPUCTUKU
MOMYJIALIUHA

OcHOBHBIE TOKA3aTEIU MOMYJIISIUN:
YHCIIEHHOCTD, IJIOTHOCTb,
BO3pacTHasl U M10JIOBasi CTPYKTypa

OCHOBHBIE TIOKA3aTENH MOIYJISIIH:
POXKIAEMOCTB, IPUPOCT, TEMII
pocTa, CMEPTHOCTD, MUTPALIUHA
DKoJjoruyeckasi CTpykrypa
HOYJISALUH

25.02.2026

27.02.2026

03.03.2026

04.03.2026

https://m.edso0.ru/863eb46a

https://m.edso0.ru/863eb46a

https://m.edso0.ru/863eb46a

https://m.edso0.ru/863eb5fa

66

JInHaMyKa NOMyJIALUHA U €€
peryusauus

06.03.2026

https://m.edsoo.ru/863eb5fa

67

68

KpI/IBLIe pocTa YNCJICHHOCTU
IOMYyJIAIHUH. KpI/IBBIe BbBIKUBAaHU S

DKOJIOTHYECKas HHUIIIA BHJIA.
JlaGopatopHnas pabora
«[IpucnocodneHus ceMsiH pacTeHHM
K PacCesIeHUIO»

0.5

10.03.2026

11.03.2026

https://m.edso0.ru/863ebb5e

https://m.edso0.ru/863ebb5e

69

Bup xak cucrema nonysinui

13.03.2026

https://m.edso0.ru/863ebb5e

70

71

3aKOHOMEPHOCTHU MOBEJEHUS U
MHTPALHil 5KUBOTHBIX.
KonTponpHas pabota mo Teme:
"IKOJIOTUSI BUJOB M TTOMYJISAIUN".

Co00111ecTBO OPraHM3MOB —
OnoIIEHO3

17.03.2026

18.03.2026

https://m.edso0.ru/863ebd16

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

72

DKocHucTeMa Kak OTKpbITad CUCTEMA

20.03.2026

https://m.edso0.ru/863ebd16

73

74
75

76

KpyroBoport BemiecTB 1 moTok
SHEPTUH B SKOCUCTEME

OCHOBHBIE TTOKA3aTEIN YKOCHCTEMBI
DKOJIOTHUECKUE TUPAMUJIbI

3menenus cool1ecTs —
CYKIIECCHH

T R R e

o oo o ©

o O o o o

24.03.2026

25.03.2026
27.03.2026

31.03.2026

https://m.edso0.ru/863e6122

https://m.edso0.ru/863e6122

https://m.edso0.ru/863e6122

https://m.edso0.ru/863e6122

77

78

79

80

81

82

[IpupoiHBIE S3KOCUCTEMBI.
DKOCUCTEMBI 03€P U PEK.
DKocucTeMbl MOpel U OKEaHOB

[IpupoiHBIE 3KOCUCTEMBI.
DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
MYCTBIHb

AHTpOHOFeHHBIG 9KOCHCTEMbI

Ypboskocucremsl. [IpakTuueckast
pabota «/3ydeHue u onrcaHue
ypOOIKOCHUCTEMBI

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJEHUCTBUI
OpPraHU3MOB B DKOCHUCTEMAaX

MexaHU3MBI BO3JCHCTBHUS
3arpsi3HEHUH pa3HBIX TUTIOB HA
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM, MOMYJISIIMOHHOM
1 SKOCUCTEMHOM YpPOBHSX.
KonTponbhas pabora no teme:
"JKocHUCTEMBI".

0.5

01.04.2026

03.04.2026

14.04.2026

15.04.2026

17.04.2026

21.04.2026

https://m.edso0.ru/863e6564

https://m.edso0.ru/863e6564

https://m.edso0.ru/863e674e

https://m.edso0.ru/863e674e

https://m.edso0.ru/863e6b72

https://m.edso0.ru/863e6b72

83

84

buocdepa — obuieruianerapaas
00oJ0uKa 3emMiIu

VYuenne B. U. Bepnaackoro o
ouocdepe

22.04.2026

24.04.2026

https://m.edso0.ru/863ebb5

https://m.edso0.ru/863ebb5

85

3aKOHOMepHOCTI/I CYIICCTBOBAHUSA

28.04.2026

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863ebb5
https://m.edsoo.ru/863ebb5
https://m.edsoo.ru/863ebd16

onocdepsl

KpyroBopots! Bemiects u

86 29.04.2026  https://m.edsoo.ru/863ebd16
OHUOTEOXUMUYECKUE UK

87 3onanboCT, GuOCHEpI. 05.05.2026  https://m.eds00.ru/863ebd16
OcCHOBHBIEC OHOMBI CYIIIH

88 YcroitunBocTh OHoCheps 06.05.2026  https://m.edsoo.ru/863ebale

89 IKOIOTHYECKHE KPH3HUCHI M HX 08.09.2026  https://m.edso0.ru/863ebale
PUYHHBI

90 BoszeticTaue uernosexa Ha 12.05.2026  https:/m.edsoo.ru/863ebale
ounochepy

91 AHTpOHOFeHHvoe BO3/ICUCTBAC Ha 13.05.2026  https://m.edsoo.ru/863ebale
PaCTUTENBHBIN U )KHBOTHBIA MU

92 Oxpana npupoIbl 15.05.2026  https://m.edsoo.ru/863ebale

93 OCHOBHBIC IPHHLMKIIbI YCTOHIHBOTO 19.05.2026  https://m.edsoo.ru/863eb5fa
Pa3BUTHS YEIOBEYECTBA U IPHPOIbI
Pamonansuoe

94 TPHPO/IOTIOIBIOBARMIC H 20.05.2026  https://m.edsoo.ru/863eb5fa
COoXpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3ust 3eMiau
O0001IeHe MO TEME

95 «MUKPOIBOJIOIHS U €€ 22.05.2026  https://m.edsoo.ru/863e9cle
pE3YIIbTaThI»
O000111eHIE IO TEME

96 «MaxpodBOJIOIHS 1 &€ https://m.edso0.ru/863e9cle
pE3YIIbTaThI»
O00011IeHIE IO TEME

97 «IIpoucxoxaenue u pazBuTHe https://m.edso0.ru/863ea5a6
>KA3HU Ha 3eMIie)
O00011IeHIE IO TEME

98 «[IpoucxoxaeHne yenoBeka — https://m.edso0.ru/863eac2c
AHTPOIIOr€HESY

99 006001enre 110 TeME «DKOIOTHUS — https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eafec

HayKa O B3aMMOOTHOIICHUAX

OpraHu3MOB»

100 Obobmerme 110 Teme «Opranm3MyI 1 0 https://m.edso0.ru/863eb46a
nu cpez[a 06I/ITaHI/I}I>>

101 Obo6menze mo Tehfe «IKOIOTHA 1 0 https://m.edso0.ru/863eb46a
BHUJIO0OB U HOHYJISII_[I/II/I»
O606menue o Teme «buochepa — )

102 1 0 https://m.edso0.ru/863ebb5e
l"J'I06aJ'IBHaSI JKOCHUCTCMA»

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O

OBHIET'O OBPA3OBAHUA

KoanposepsiemororpedoBannst

IIpoBepsiemblie TPeOOBAHUA K NPEAMETHBIM
pe3yJibTaTaM OCBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 00mero
o0pa3oBaHus

ChopmupoBaHHOCTE 3HAaHWA O MeCT€ H POJH
OMOJOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAaHUH COBPEMEHHON €CTECTBCHHOHAYYHOM
KapTUHbl MHpA, B MO3HAHUU 3aKOHOB NIPUPOABI U
pelIeHUH >KMU3HEHHO BAXKHBIX COIMAIIBHO-ITUYECKUX,
SKOHOMUYECKHX, 9KOJOTUYECKUX npobiieM
YEeJIOBEUECTBa, a TaKXKEe B PEIICHUH BOIMPOCOB
palMOHAIBHOTO PUPOJONOIB30BAHMS, B
(hopMHUPOBaHUH IIECHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
o0mIecTBY, 4YeNOBEKYy; O BKIAJe POCCHICKUX H
3apyOCKHBIX yUEHBIX — OHOJIOTOB B Pa3BUTHE
OHOJIOTHH

Biagenue cucreMoil 3HaHMIT 00 OCHOBHBIX METOIAX
HAY4YHOTO MMO3HAHUS, HCIIOJIb3YEMBbIX B
OMOJIOTHYECKNX HCCIIENOBAHUAX JKUBBIX OOBEKTOB H
9KocHucTeM (OMHUCAaHHWE, W3MEPEeHHUE, TPOBEIICHUE
HaOIIOJICHUH); CIMOcOO0aMH BBISBIICHUS U OIECHKH
AHTPONOTEHHBIX U3MEHEHUI B PUPO/IE.

VYMeHHe BBIIBUTAaTh THUIOTE3bl, MPOBEPATH MX
SKCIIEPUMEHTAILHBIMUA ~ CPEICTBaMH,  (OPMYIUPYS
LETb HCCIEOBAaHUA, AHAJIMU3UPOBATH MOJIYYECHHBIE
pe3yJIbTaThl U 1€J1aTh BBIBOBI.

BoisiBeHME 3aBHCUMOCTH MEXAY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHUE TOJYYCHHBIX PE3yJIbTaTOB
u GopMynupOBaHHE BBIBOJOB C MCIOJIb30BAHUEM
Hay4HbIX [IOHATHHI, TEOPUI U 3aKOHOB

YMenue BIaAeTh CUCTEMOM OMOJIOTMYECKHX 3HAHWIM,
KoTopast BKJIFOYAET: OCHOBOIIOJIAraroIIHe
OMOJIOTMYECKUe TEPMHUHBI U TOHSTUS (KU3Hb, KIIETKA,
TKaHb, OpTaH, OPraHU3M, BUJI, TOMYJISAIHS, SKOCUCTEMA,
OuorieHo3,  Ouoctepa;  MerabomM3M,  TOMEOCTa3,
KJIETOYHBIN MMMYHUTET, OuocuHTe3 Oerka,
OUOTIONMMEDHI, JTUCKPETHOCTb, caMOperysiys,
CaMOBOCIIPOM3BEICHUE, HACJIEICTBEHHOCTD,
W3MEHUUBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHE);

OMOJIOTMUECKHE TEOpUHU: KJIeToyHash Teopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa; kioHaIbHO-
ceinekTuBHOro ummynurera Il  Dpmux, W.N.
MeuHHKOBa, XPOMOCOMHast Teopus
HACJIEICTBEHHOCTHU T. Moprana, 3aK0H
3apozsiieBoro cxonacrtsa K. bapa, sBomonnoHHas
teopus Y. JlapBuHa, CHHTETHYECKass TEOpHs




3BOJIIOIMHU, Teopusi aHTponoreHeza Y. JlapBuHa;
teopusi 6moreoneno3a B.H. Cykauépa; yuenune H..
Basunosa 0 LIEHTpax MHOT000pa3us u
IIPOUCXOXKACHUS KYIbTYPHBIX pacTeHuil, yuenue A.H.
CeBepuioBa O NyTSIX M HANPAaBICHUSX SBOIIOLUU,
yuenue B.U. BepHanckoro — o 6uocdepe);

3aKOHBI  (enMHOOOpa3usi  MOTOMKOB  IIEPBOTO
IIOKOJIEHUS, PACIIEIIJICHUS IPU3HAKOB, HE3aBUCHUMOTO
HacjeA0BaHUs Npu3HakoB . MeHnaens; clemieHHoro
HACJIEI0OBaHUs IIPU3HAKOB U HApYILEHUS CLEMJICHUS
resoB T. Moprana; romMoJIOTMYECKUX pAIOB B
HacleacTBeHHOW wm3MmeHunmBoctn H.M. Basmiosa;
reHetuueckoro pasHoBecusa JIx. Xapmu u B.
Baiin6epra; 3apogsimeBoro cxoxactsa K.  bapa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mroiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH);
npaBwia (MuHuMmyma FO. Jlubuxa, skonoruyueckoit
MMAPaMHUJIBI YUCEI, OMOMACCHI U SHEPTHH);

runote3sbl (koanepBatHoit A.M. OnapuHa, mepBHYHOTO
oymbona JDk. Xomneitna, mukpochep C. Dokca,
pubo3zuma T. Yek)

YMeHue pemath MOMCKOBbIE OMOJIOIMYECKHE 3a/1auu;
BBISIBJISITH PUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
HCCIIEyEMBbIMU OMOJIOTMUECKUMU 00beKTaMH,
MIPOLIECCaMU U SBJICHUSIMMU; JeIaTh BHIBOJbI U IPOTHO3BI
Ha OCHOBAHUM IIOJYYEHHBIX PE3YJIbTATOB;

COCTaBJISITh T€HOTUIUYECKUE CXEMbI CKpPEIMBaHUS IS
pa3sHbIX  THUIOB  HACJIENOBaHWA  IPU3HAKOB Y
OpPraHM3MOB, COCTaBIISITh CXEMBbI ME€PEHOCa BELIECTB U
SHEPIMM B JKOCHCTeMax (LIeMM MHUTaHUs, MHUILIEBbIE
CETH)

YMeHne  ycTaHaBIWBaTh  B3aUMOCBSI3U  MEXIY
CTpO€HHEM M (YHKUUSMH: OpraHOUOB, KJIIETOK
pasHBIX TKaHEH, OpraHaMH W CHCTEMaMH OpPTaHOB y
pacTeHui, )KMBOTHBIX M YeJIOBEKa; MEXIYy 3Tarmamu
oOMEeHa BeIIeCTB; JTallaMHd KIETOYHOTO IMKJIA W
KHU3HEHHBIX  LUKJIOB  OPraHU3MOB;  3Tamamu
AMOPHOHAITEHOTO pa3BUTHS, TCHOTHIIOM "
¢eHotunom, QenorunoMm U  ¢pakTopamMH  CpeIbl
OOWTaHWs; TPOLECCAMH DSBOJIONHHU; JIBIKYIIHMHA
CHJIaMH aHTPOIIOTreHe3a; KOMIIOHEHTAaMH Pa3InYHbIX
HKOCHCTEM U TIPUCTIOCOOICHUSIMU K HUIM OPTaHU3MOB

YMeHue BBIICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KIETOK MPOKAPHUOT M DYKAPHOT;
OOJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpFaHI/ISMOB,
BHJIOB, OHMOTEOIIEHO30B, JIKOCHUCTEM U OHOChEpHI;
CTpPOCHHS OpPraHOB M CHCTEM OpPraHOB pAaCTEHUH,
JKHBOTHBIX, YeJI0BEKa; MIPOIIECCOB
KHU3HCOACATCIIbHOCTH, HpOTCKaIOH_II/IX B opraHmMax
pacCTeHH, >KHMBOTHBIX M YEJIOBEKa; OHMOJIOTHYCCKHX




mporeccoB:  oOMeHa  BemecTB  (MeTabosn3M),
uHbOpMAlMM W TPEBPALCHUS SHEPTHH, OpOKEHUS,
aBTOTPO(PHOrO0 U TETepOTPO(HOro THUMOB MUTAHUS,
¢doTrocuHTE3a W XEMOCHMHTE3a, MHUTO3a, Meio3a,
ramMeTrorenesa, 3MOpHOreHe3a, MOCTIMOPHUOHAIBLHOTO
pa3BuTHA, Pa3MHOKEHUS, WHUBUTyaJIbHOTO
pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3auMOJIECHCTBUS
FEHOB, TE€TEPO3UCa; JEUCTBUHA  HCKYCCTBEHHOI'O
oTOOpa,  CTaOWIM3UPYIOLIETO,  JBIXKYILIETO U

pa3phIBaIOIIETO €CTECTBEHHOTO orbopa;
AJIONATPUIECKOTO u CHUMITaTPUYECKOTO
BI/IIIOO6pa3OBaHI/I$[; BIIMSIHU A ABHOKYHINX CHJI
IBOJIIOIUH Ha TeHO(OH/T TIOMTYJISAIUY;

MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpefie OOMTaHMs,
YyepeOBaHMs HAIPABJICHUN SBOJIOLUHU; KPYrOBOPOTa
BEILIECTB U MMOTOKA YHEPTUU B SIKOCUCTEMAX

CdpopmMupoBaHHOCTH yMEHUs BBIJICIISITh
CYIICCTBEHHbBIC PHU3HAKU BUPYCOB, KIIETOK
MPOKApUOT W JYKApHOT;  OJHOKJICTOYHBIX M
MHOTOKJIETOYHBIX OpraHH3MOB, BHJIOB,
OHOreoLeHO30B i SKOCHCTEM; 0COOCHHOCTH
IIPOLIECCOB OOMEHA BEIIECTB M MPEBPAILCHUS YHEPTUU
B KiIeTke, (OTOCUHTE3a,  IUIACTHYECKOTO |
JHEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MMHTO3a,
Melo03a, OTUIOIOTBOPEHUSI, PA3BUTHS M Pa3MHOKEHUS,

WHIUBUAYATHHOTO pa3BUTHS opranu3ma
(oHTOTEHE3A), 60pBOBI 3a CyILIECTBOBaHHUE,
€CTECTBEHHOT'O otOopa, BUI000pa30BaHuUs,

MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpejie oOUuTaHus,
BJIMSIHUSL KOMIIOHEHTOB JKOCHUCTEM, AHTPOIOTE€HHBIX
H3MEHEHWH B DKOCHCTEMaxX CBOE€H MECTHOCTH,
KpPYroBOpOoTa BEILIECTB WU MPEBPALICHUS JHEPTUU B
ouocdepe

VYMmenune HCIIOJIB30BAaTh COOTBETCTBYIOIINE
apryMEHTBhI, OWOJOTHYECKYI0 TEPMHUHOJOTUIO H
CHMBOJIMKY JJISl IOKQ3aTeJIbCTBA POJCTBA OPraHU3MOB
pa3HBIX CHCTEMATUYECKUX TPYINI; B3aUMOCBS3U
OpPraHW3MOB W  Cpelbl  OOWTaHWs;  EIUHCTBA
YeNOBEYECKMX pac; HEOOXOIUMOCTH  3J0pPOBOTO
oOpasa XW3HH, COXpaHEHHUsS pazHOooOpasusi BUIOB U
9KOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPOJIbI
H YeJI0BEUYeCTBA

YMeHue KPUTUYECKH OIEHUBaTh HMH(OpPMAIHIO
OMOJIOTUYECKOTO  COJACPKAHMS; HWHTCPIPETHPOBATH
OTUYCCKHUEC ACIICKTBI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/II\/JI B
OuoJIoruy, MeIuIHE, OHMOTEXHOJIOTHH;
paccMmarpuBaTh IJI00aIbHBIC AKOJIOTHUYECKHE
npoOJieMbl  COBpeMEHHOCTH,  (opMuUpoOBaTh  TIO
OTHOIICHUKO K HUM CO6CTB€HHyIO ITO3UIIUIO




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
BHNOJIOI'NA

Kon
1

11

1.2

1.3

IIpoBepsieMblitdjIeMEeHTCOIePKAHUSA
buosorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHHUE

CoBpemeHHass OHWOJOTHS — KOMIUIGKCHAs HayKa. DBHOIIOTMYECKHWE HAyKH W
u3ydaemble UMM TpoOsiemMbl. DyHIaMeHTa bHBIC, MPHKIAIHBIE M ITOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3nayeHne OWonorud B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTuHbel Mupa. [Ipodeccun, cBs3aHHbIE ¢ OWONOTHEl. 3HaueHUE OUOJOTHUU B
MPAaKTUYECKON JCITEIBHOCTH 4YeNIOBeKa: MEIUIIMHE, CEIIbCKOM XO35HCTBE,
MIPOMBIIIITICHHOCTH, OXPaHe TPUPOIBI

KuBbie cucTteMbl Kak mpeaMeT u3ydeHus Omosioruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XHMMHYECKOI'0 COCTaBa, JMCKPETHOCTh U LEJIOCTHOCTb, CI0XHOCTh M
YIOPSAAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.
YpOBHM OpraHM3alv XKUBBIX CUCTEM: MOJICKYJISIPDHBIN, KJIECTOYHBIN, TKAHEBbIM,
OpraHu3MEHHBIH, MONYJIALIMOHHO-BUJIOBOM, SKOCHCTEMHBIHN
(OmoreoneHoTHueckuit), Omocdepusii. Ilpomeccsl, Tpowcxonsdmue B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKU XKHUBOro. JKW3Hb Kak (opma CyLIECTBOBAHUS
MaTepuun

Metonsl Ouonormyeckoil Hayku. HaOmroneHue, u3MeEpeHHE, JKCIEPUMEHT,
cucreMaruzanusa, wmertaaHanu3. IloHAaTHEe O 3aBUCMMOM W  HE3aBHCHMOM
nepemeHHol. [lnanupoBanue skcriepuMenTa. [locTaHoBKa M MpoBepka TMIOTES.
HyneBass rumote3a. Ilonstue BbIOOpKM U €€ moCcTOBepHOCTh. Pa3bpoc B
Oouonorndyeckux MaHHBIX. OIIEHKa JOCTOBEPHOCTH TMONYYEHHBIX PpE3YJIbTaTOB.
[IpyuunHBl UCKaXEHUST PE3YNbTATOB dKCHepuMeHTa. [IOHSATHE CTaTHUCTHYECKOTO
TecTa

KnerkakakOuonornyeckasicucrema

2.1

2.2

Knerka — cTpyKTypHO-(pyHKIIMOHANbHAs €AMHUIA KUBOT0. VICTOPHST OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBanH, M.
IneiineH, P. Bupxos). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KJIETOYHON TEOPHUH.
MeTo bl MOJNIEKYIISIPHON U KJIETOYHONW OMOJIOTHH: MUKPOCKOIIUSA, XpoMaTorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbLHOe
LHeHTpudyrupoBaHue, KyJIbTUBUPOBaHUE KIETOK

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHL. Bona u
e€ poib KaK pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPHUPOBAHUHU KIIETKH,
Terioperynsauud. MuHepanbHble BeIIeCTBAa KJIETKH, MX OHUOJIOruyeckas polib.
Posib KaTHOHOB 1 aHHOHOB B KJIETKE.

buonoruueckue mnonuMepsl. benku. AMHHOKHCIOTHBII cocTaB  OENKOB.
CrpykTypsl OenkoBoii Mosiekynbl. IlepBuuHas CcTpykTypa Oenka, MeNnTHAHAS
CBsI3b. BTOpWuHas, TpeTWYHas, YETBEPTHUYHAs CTPYKTYpbl. JleHaTyparms.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIuM OEIKOB.
VYrneBoabl. MoHocaxapuibl, JuUcaxapuabl, OJIUTOCaXapujbl U IOJIHCAXAPUIBL.
OOumii mmaH CTpoeHUsT U (PU3HKO-XMMHUYECKHE CBOICTBAa  YIJICBOJOB.
buonoruueckue GyHKIMN yrIIeBOJOB.

Jlumuasl. T'uapodunbsHO-rHApodoOHBIE cBoiicTBa. Kitaccudukanuss JTUMHIOB.
Tpurmunepuasl, dochonunuapl, BOCKH, CTEPOHIBl. buonormdeckue (GyHKIIMU
munuaoB. OO0IIHe CBOMCTBA OMOJIOTMYECKHX MEMOPaH — TEKy4ecTh, CIIOCOOHOCTh
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2.4

K CaM03aMbIKaHUIO, TIOJTYIIPOHUIIAEMOCTb.

Hyxneunosbie xkucnorel. JIHK u PHK. CrtpoeHue HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Ipunnun komrmuiementapuoctu. [IpaBmio Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpanb. MectoHaxoxaeHue u ouonorundeckue ¢pynkmnuu JJHK.
Bunel PHK. @ynkuuu PHK B kinetke.

Crpoenne Mousekynsl AT®. Makpospruueckue cBa3d B Moiiekyine ATO.
buonornueckue pynakuuu ATD. BoccraHoBiieHHBIE TEPEHOCUNUKH, UX QYHKIIUHA B
kietke. Cexksenuponanue /JHK.

CrpykrypHass Ouojorusi: OHOXMMHYECKHE U OMO(PHU3UUECKHE HCCIEeTOBAHUS
COCTaBa ¥ MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

Tunsl  kieTok: d3yKapuoTudeckas U npokapuorudeckas. CTpyKTypHO-
(GbyHKIIMOHATBbHBIE 00Pa30BaHMS KIETKH.

Crpoenue mnpokapuoTudeckoil kieTku. Kierounas creHka OakTepuil u apxeil.
OcoOeHHOCTH CTpOEHUsI TeTepoTpOodHO H aBTOTPO(HON MPOKAPUOTUUYECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

Crtpoenne u GyHKIIMOHUPOBAHHE JyKapHOTHYeckoi kieTku. [lmazmaTtuueckas
MeMOpaHa (tutazmaiemma). CTpyKTypa Iuta3MaTHIeckoid MeMOpaHbl. TpaHcmopT
BEUIECTB 4Yepe3  IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIM  (muddysus,
obneruénnass nu¢¢ys3us), aKTUBHBINA (TIEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomymponunmaemocts MeMmOpanbl. PaGoTa HaTpuii-KanneBoro
Hacoca. OHJOIMTO3: MUHOLUUTO3, (aronnTto3. Dk30mmuTo3. Kierounas cTeHKa.
Ctpykrypa U GYHKIIUU KIETOYHON CTEHKH PACTeHHI, IpruOOB.

Huromnna3zma. Iuto3zons. I[lurockener. JIBuxkeHue 1uToruIasMbel. OpraHoWabI
kiIeTku. OJHoMeMOpaHHBIE OpPraHOMIbl KJIETKH: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onpmku, TU30COMBI, UX CTpoeHHE M (PyHKUMU. B3anMocsssb
OJTHOMEMOpaHHBIX OPraHoWJOB KJIeTKH. CTpoeHHE TpaHyJIsIpHOIOPETHKYIyMa.
Cunre3 pactBopuMbIX OenkoB.CHHTE3 KIETOYHBIX MeMOpaH. [mamkwit
(arpaHynspHBIA) SHAOIUIA3MATHYECKUH peTukyiayM. CekperopHas (QyHKIUS
anmapara ['onbmku. TpaHCmopT BemECTB B KIETKE. Bakyonw pacTUTEIbHBIX
kierok. Kierounsiii cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHJIPHH, IJIACTHU/IBL.

Crpoerre M (QyHKIMM MHUTOXOHIApUN W IutacTuia. [lepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IUTACTUABl  (DOTOCHHTE3UPYIOIIUX  JIYKApHUOT.  XJIOPOILIACTBHI,
XPOMOIIIACTHI, JIEGHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranounsl kieTku CrtpoeHue u  (QyHKIUM HeMeMOpaHHBIX
OpraHouJioB KjieTku. PubGocombl. MukpodunameHTsl. MBIIIEUHbIE  KIIETKH.
MuxkpotpyOouku. Knerounsii uentp. CTpoeHue U ABIKEHHE KIYTHKOB U
pecHrueK. MUKpOTpYOOUKH IIUTOIIIa3MbL. LIeHTpHOIb.

Anpo. Ob6onouka siapa, XpoMaTHH, KapuoIUla3Mma, SIApPBIIIKH, WX CTPOEHUE U
¢bynkuuu. SnepHelii OenkoBbId MaTpukc. [IpocTpaHCTBEHHOE pacHoIOKeHUe
XpoMocoM B UHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsle BkiroueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTuTeNbHOM, JKUBOTHOM, TPUOHO)

AccuMuisIinMsg M AMCCUMMIISILMS — JBE CTOPOHBI MeTabonu3Mma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YYacTHe KUCIOpona B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecnedeHue KIeTku: mnpeBpamieHue ATD B
oOMeHHBbIX Tmporeccax. DepMEeHTAaTUBHBIM XapakTep peakiuil KJIETOYHOTO
Merabomm3ma. DEpMEHTBI, WX CTPOCHHME, CBOWCTBA M MEXAHW3M JICHCTBHUS.
Kodepmentsl. OTnnunst pepMEHTOB OT HEOPTaHUYECKUX KaTalau3aTropoB. benku-
aKTUBATOPbl M OEIKU-MHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (hepMEHTaTHBHBIX




peaxkuuil oT pa3nUYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHM4YecKMX BewlecTB B Kierke. PorocuHre3. Poib
XJIOporuiactoB B mponecce ¢dortocuHTe3a. CBeroBas M TeMHOBas —(a3bl.
[IpoxykTuBHOCTH (hoTOCHHTE3a. BrnusiHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTH
dboTocunHTe3a. 3HaUeHUE (HPOTOCUHTE3A.

XemocunTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTPUPHUIHPYIOIIHIE
OakTepuu, Kele300aKTepuu, CepoOaKTepuHu, BOJOPOJHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

Ana’pobuble opraHusmbl. Bunel Opokenus. IlpoaykTel OpokeHHsT W HX
HCIOJIb30BAHNUE YEJIOBEKOM. AHa’pOOHBIE MHUKpPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YyIUTEIN OOJIC3HEH.

AdpOoOHBIE OpPraHW3MBL. JTalbl YHEPreTHUECKOTo oOMeHa. [loAroToBUTENHHBIN
stan. ['mukonan3 — 6eCKUCIOPOAHOE pacUIeTIEHUE TIIOKO3bI.

buonornueckoe OKuCIEHME, WM KIETOYHOE AblxaHue. Poiap MUTOXOHIpuN B
nporueccax ouonornyeckoro okuciueHus. Luknueckue peakiuu. OKUCIUTENbHOE
dbocopmmmpoBanue. [IpeumyiecTBa a’dpoOHOrO MyTH OOMEHA BEIIECTB IEpe]
aHa’poOHBIM. DPHEKTUBHOCTHIHEPTETUYECKOTOOOMEHA

2.5

2.6

Peaknun MmarpuuHoro cunTte3a. IIpyHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOTO CHHTe3a. Peanmn3anus HacneacTBeHHON nHpopManuu. I eHeTnaeckuit
KoJ, ero cBoiicTBa. Tpanckpumuusi — maTpuuHblii cuHTe3 PHK. Ilpunuumns
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTb, ACUMMETPUYHOCTb.
Tpancnsauus u e€ sranpl. Yuactue tpancnopTHeix PHK B OGuocuHTe3e Oenka.
VYcnoBusa Ouocunrte3a Oenka. KoaupoBanuwe amuuHokucior. Ponb pubocom B
O6uocuHTe3e OenKa.

Opranu3zanys reHomMa y npoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTH I€HOB Y
npokapuot. ['mnoreza omepona (®. XKaxo0, XK. Mano). Perymsiiust oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycesl — Hekierounble (OpMBI XKH3HM U oOnuratHele napasutel. CTpoeHHe
MIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHuO(aros.

BupycHsle 3a0oneBaHus uenoBeKa, *KMBOTHBIX, pactenuii. CIINJ, COVID-19,
COLIMaJIbHBIE U MEIULIMHCKHUE TPOOIIEMBI

Knerounsrii iy, ero nepuos! u perymsmusa. Uatepdasza u muto3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaromMx B HHTepdasze. [loaroToBka KIETKH K JENIEHUIO.
[IpecunTeTnyecKknii (MOCTMUTOTHYECKUI), CHHTETUYECKUN M TTIOCTCHHTETHUECKHUI
(MpeMUTOTUYECKHIT) TEpHOIbI HHTEP(A3HI.

Marpuunsiii  cunTe3 JHK — permmkanumsa. Ilpunnuner penmumkannn  /IHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAJUIEIBLHOCTD.
Mexanusm permukanuu JIHK. Xpomocomsel. Ctpoenne xpoMmocoM. Tenomeps! u
Tenomepasa. XpPOMOCOMHBI HaOOp KJIETKM — KapuoTul. JIummougHelii u
ramionHbii  Habopbl XpomocoM. ['omonoruunbie Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenne kinetkn — MuTo3. CTauyu MUTO3a M MPOUCXOIAINME B HUX IPOLIECCHI.
Tunsl MuTo3a. KaprokuHe3 M IUTOKMHE3. buosormdyeckoe 3Hau€HHE MUTO3A.
Perynauus muroTndeckoro nukia kietku. IIporpamMmupyemaskieTouHasruoesb
— amomnTo3.

QOYHKIMOHAIBHASITEHOMHKA

Opraan3MKakOHOIOrHIecKasCucTeMa

3.1

OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.
@opMBl pa3MHOKEHHUsI OpPraHW3MOB: Oecroyioe (BKJIIOYas BETETATHUBHOE) W




3.2

nojoBoe. Buasl  Oecnonoro  pa3MHOMKEHMs: IOYKOBaHME,  CIOPYJIALMS,
¢bparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBeie kiieTku, win ramersl. Meiio3. Craguu meiiosa.
IToBenenue xpomocoM B Mmenose. Kpoccunrosep. buosornueckuii cMbIcia Meio3a
1 TI0JIOBOIO Iporiecca. Meio3 U ero MecTo B )KU3HEHHOM ILIUKJIE OPIaHU3MOB.
IIpenzaponpiueBoe pazsutue. l'ameroreHe3 y KMBOTHBIX. [loJOBBIE JKEIE3BI.
OOpa3oBaHue u pa3BUTHE INOJOBbIX KieTok. CrnepMaToreHe3 M OOIEHE3.
Crtpoenne mOJOBBIX KiIeTOK. OIUIOZOTBOPEHHE M SMOPHOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanpHOoe pa3BuTHEe OpraHu3MoB (oHToreHes). Cramum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jarymku). Ipoonenue. Tunbsl apodnenus. OcobeHHOCTH
IpOOJICHUST MIICKOMUTAIONIMX. 3apOJIBIIIEBbIe JIUCTKUA (TacTpysisimus). 3akiaaka
OpPraHoB M TKaHEH W3 3apofblLEBbIX JUCTKOB. B3anMHOe BiusHHME dYacTel
pa3BUBAlOIIErocs 3apojpllia (3MOpHOHAIbHAS UMHAYKLMS). 3akiajka IUIaHa
CTPOEHMS >KMBOTHOI'O KaK pe3yJbTaT MEPApXUUECKHX B3aHMMOJICHCTBUII TI'€HOB.
Biusnue Ha >MOpHMOHANBHOE pAa3BUTHE PA3UYHBIX (PAKTOPOB OKPYIKAFOIICH
Cpelbl.

Poct u pa3Burue xuBoTHBIX. [TocTamOpronansHbIil epuo. [Ipsimoe u Hempsimoe
pa3ButHe. Pa3Butue ¢ Mmeramop¢o30M Yy OECHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHoJOrmyeckoe 3Haue€HUE MPSAMOr0 M HENPSIMOIO pa3BUTUS, HX
pacripocTpaHeHue B mpupoze. Tumbl pocTa XKHUBOTHBIX. (DAKTOpBI peryssiuu
pocTta JKMBOTHBIX M uyenoBeka. Craguu MOCT3MOPHOHAIBHOIO pPAa3BUTHS Y
KMBOTHBIX U YeroBeKka. [leprosl OHTOreHesa yeaoBeKa.

Pasmuoxkenne u paszputue pacteHuid. ['amerodpur u crnopodut. Meito3 B
KU3HEHHOM IMKie pacteHuil. OOpa3oBaHue crop B IHpolecce Meiio3a.
I'amerorenes y pacteHuil. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OII0A0TBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue u
pa3BuTHE ceMeHH. MeXaHU3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUH U )KUBOTHBIX

Ucropust cTaHOBIEHUS W pa3BUTUS TEHETUKH Kak Hayku. (OCHOBHBIE
FEHETUYECKHUE TOHATHS U CHUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEIbHbIE
TEHbI, AJIbTEPHATUBHBIE MPU3HAKU, JIOMHHAHTHBIA W PEIECCHUBHBIN MNPHU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YUCTas JMHUS, TUOPUIBI, TEHOTHI, (HEHOTHIL
OCHOBHBIEMETOIHITCHETHKH TUOPUIOTIOTHIECKUH, IIUTOJIOTHYCCKHIA,
MOJIEKYJIIPHO-TEHETUYECKUN

3.3

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH eJMHO00pa3us
ruOpuioB mepBoro mnokosneHus. [IpaBuino pomuHupoBaHusa. Bropoit 3akoH
Menpaens — 3akOH paclleIUIeHMsT NpuU3HAKoB. [LlUTonoruueckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucTOThH raMer.

AHanuzupyromee ckpemuBaHue. [IpoMexyTOUHBIN XapakTep Haclea0BaHUs.
Pacmienyienue npru3HaKkoB MPU HETIOJHOM JTOMUHUPOBAHUU.

JurubpunHoe ckpeuBanue. TpeTuil 3akoH MeHzaenst — 3aKOH HE3aBUCHMOTO
HaclenoBaHUs  Mpu3HakoB.  lluTomornyeckue  OCHOBBI  TUTHOPHIHOTO
CKPEILMBAHUS.

CueruienHoe HacnefoBaHue mpuzHakoB. Paboter T. Moprana. CrernieHHoe
HACJIEOBaHUE T'€HOB, HApyIIECHUE CLEIUIEHUS MEXIy I'eéHaMU. XPpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHM3M ONpeAeieHus Mmona. AyTocoMbl U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M reTeporaMeTHbIi moJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacienoBaHue NpHU3HAKOB, CLEIMJIEHHBIX C
ITOJIOM.




l'enoTun kak nenoctHas cucrteMa. [lmeloTponus — MHOKECTBEHHOE JEHCTBUE
rcHa. MHokecTBEeHHBIMATIIEIN3M. Bs3anMoaeiicTBHeHeaIUICIILHBIXTCHOB.
Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4
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B3aumopeiicTBrie renotuna u cpeasl npu Gpopmuponanun Gpenoruna. MismeHunBocTh
MpU3HAaKOB. KayecTBEHHbIE M KOJMYECTBEHHBIE IMPU3HAKU. BHUIBI U3MEHUYMBOCTHU:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASL.

MomudukanmonHass ~ M3MEHYMBOCTh.  Pomb  cpemsl B ()OPMHPOBAHHU
Mo (UKaMOHHON n3MeHYnBocTH. Hopma peakuuu npusHaka. BapuaiimoHHblii psin
u BapmanonHas kpuBas (B. Horanncen). CBoiicTBa MOIU(PHUKAIMOHHON
W3MEHYHUBOCTH.

I'enoTunmnueckas n3MeHYNBOCThL. CBOMCTBA I€HOTUIINYECKON M3MEHUYHUBOCTH. BHanI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeHo3 W TIONOBOM TMpollecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. Poslb KOMOMHATHBHON M3MEHYMBOCTU B CO3JIaHUU
TEHETHIECKOT0 Pa3HOOOpa3Hs B Mpe/esiax OAHOTO BUJIA.

MytanuoHHas U3MEHUMBOCTb. Buibl MyTalyii: TeHHbIE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYIMPOBAHHBIE MYTalUH. SIJEpHBIE W IUTOIUIA3MATHYECKUE
Mytauuu. CoMaTHuecKue U MOoJI0Bble MyTaluu. [ [puurHbI BOSHUKHOBEHUS MyTalLUi.
MytareHbl ¥ WX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PSAOB B HacieAcTBeHHOH n3menuuBoctu (H.U.
Basuos). Baesiiepnast ”3MEHUHMBOCTD U HACJIEACTBEHHOCTh

Kapuotun udenoBeka. MexayHapogHas nporpaMma HCCIEIOBaHUS T€HOMa
yernoBeka. MeToabl  M3y4YeHHsT TEHETHMKM  4YeJlOBEeKa: TIEeHEAJIOTMYECKUH,
OJM3HEILIOBEIN, IUTOTCHETHUCCKUH, MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOEe OnpeAcIeHue FeHOTHIIA;
MOJTHOr€HOMHOECEKBEHUPOBaHUE, T€HOTUIIMPOBAHNE, B TOM YHCIIE C MOMOIIBIO
[11P-anamu3a. HacneacTBeHHble  3a00jeBaHUsS  4YellOBeKa. | eHHbIE U
XPOMOCOMHBIE 00se3HU YEJI0BEKa. bonesnn c HACJEICTBEHHON
MPeIPacloI0KEHHOCThI0. 3HAaU€HNE MEIUIIMHCKOW T€HETUKH B MPEAOTBPAILEHUN U
JICUCHHMH TeHETUUYCSCKUX 3a00sIeBaHMi yenoBeka. CTBOJIOBBICKIETKH

JloMmecTukalus u celeKius. 3apoXKIeHUE CEIeKIMH U ToMecTukanuu. Yuenue H.1.
BaBuioBa o 1eHTpax MpPOMUCXOXKIEHHS U MHOTO0Opa3ust KYAbTYPHBIX pPacTEHUI.
Ponpb cenekium B co3aHuu COPTOB pacTeHUH M TOPOJT KHUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTMYECKUX pPSAOB B HacieICTBEHHOW u3MmeHunBoctd H.U.
BaswuioBa, ero 3nadueHue st CENEKIIMOHHON pabOTHI.

Metoapl  ceneKIMOHHOM  paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHIUBUAYAIbHBIM.  OTambl ~ KOMOWHAIIMOHHOW  cemekuuu.  VcmeiTaHue
MPOU3BOAUTENECH MO TMOTOMCTBY. OTOOp 1O TEHOTHIY C TOMOINBIO OIEHKHU
(heHoTHIIa TOTOMCTBA M OTOOP M0 TeHOTHUITY ¢ ToMolIsio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ] CeJIeKIIMOHHON paboThl. PaguannoHHeil u
XUMHUYECKU MyTareHe3 KaK HCTOYHHUK MYTallMid y KYJIbTYPHBIX (Qopm
opranu3moB. Vcmonp30BaHWE TEHOMHOTO PEJAKTHPOBAHUS U METOJOB
pexombunanTHbeix JTHK nms momydeHust ©iCX0IHOTO MaTepHana sl CEIeKIIHH.
[Tomydenne monmumionioB. BHyTpuBHaoBas THOpuamM3aiis. bBIM3KopoacTBEeHHOE
CKpeIIBaHue, Wi WHOpuAMHT. HeponcTBeHHOE CKpEIMBAHUE, WM ayTOPHIHHT.
I'ereposuc n ero mpuuuHbl. Mcnons3oBanue rereposuca B cenekimu. OTaaneéHHast
ruopumaiys. [Ipeomonenne Oecruionus MEXBHIOBBIX THOPUIOB. JloCTrkeHUs
CEJIEKLIMY PACTEHUH M KMBOTHBIX

3.7

OOBEKTBI, UCNIOIb3YEMbIE B OMOTEXHOIOTUH, — KJIETOUYHBIE U TKaHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBI, WX  XapakTepucTuka. TpagumuoHHass  OMOTEXHOJOTHSL:




xje0oneyeHre,  MOIy4YE€HHE  KHUCIOMOJIOUHBIX  IMPOAYKTOB,  BHHOJEIHE.
MukpoOuonoruueckuii  cuHTe3. OOBEKTHI MUKPOOHONOTMYECKUX TEXHOJIOTHH.
IIpousBoncTBO Oerka, aAMHHOKHCIIOT u BUTaMHMHOB.JICKycCTBEHHOE
OIJIOJOTBOPEHHE. PEKOHCTpyKLMsl SHIEKIETOK M KIOHMPOBAHUE JKUBOTHBIX.
Merton TpaHCIUIaHTALMHU SAEP KIIETOK.

XpoMOCOMHAsi W TeHHass uHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KOoHCTpynpoBanue pekoMOnHaHTHBIX JIHK. JlocTwkeHuss W TeEpCIeKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXCHEPHUH. MEIUIHUHCKHE OHMOTEXHOJOTHH.
Hcnosb30BaHnEe CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHu4cCKoOro Mupa

4.1

4.2

4.3

buonoruueckoe = pasHooOpa3zue  OpPraHHU3MOB. CoBpeMeHHass ~ cucrtema
opraHmyeckoro mwupa. [lpwHImNIBl Kiaccupukanuu opraHu3mMoB. OCHOBHEIC
CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOCHHSI W JKU3HEIEATSIBHOCTH OJHOKJICTOYHBIX OpPraHU3MOB.
bakTepuu, apxeu, oHOKJIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIHU, APYTHE
npoTtucThl. KosloHHalibHbIE OpraHu3Mbl. [[BHKEHUE OJTHOKJIETOUYHBIX OPTaHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. 3allluTa Y OJAHOKIETOYHBIX OPraHU3MOB.
PaznpaxuMocTh y OAHOKIETOYHBIXOPTaHU3MOB. TaKCHCHI

MHOrokJIeTOYHbIE pacTeHHs. B3anMOCBA3b 4acTeil MHOTOKJIETOYHOT'O OpraHu3Ma.
TkaHu, opraHbl U CHCTEMbl OPTaHOB MHOTOKJIETOYHOrO opraHuzma. Opranusm
Kak enuHoe 1enoe. TkaHW pacTeHuil. Tumbl pacTUTENbHBIX TKaHEM:
oOpaszoBarenbHas, TIOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHHYECKas.
OcoOeHHocTUCTPOEHUS, PYHKIIMH U PACTIONOKEHUSITKAHEN B OpraHaxpacTeHH

BereraruBHble U reHEpPAaTUBHBIE OpPraHbl pacTeHUil. DyHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BU>keHME MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U
HacTtud. IlormomieHue BOABI, YIJEKHUCIOrO Ta3a W MHUHEPAIBHBIX BEILECTB
pactenusiMu. [Ipixanue pactenuil. uddysus razoB yepe3 MoBEPXHOCTh KIETKH.
TpancnopTHele cucTembl pacTeHuil. Beigenenne y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHui. Kyrtukyna. CpenacTBa MacCMBHONM M XUMHYECKON
3aIUThl. OUTOHLIUIBL.

PasgpaxxuMocTe M peryimanus y OpraHu3MoB. Pa3ipaXxuMocTs W peryisauus y
MHOT'OKJIETOYHBIX PAaCTE€HUI. POCTOBBIEBEIIECTBA U UX3HAUECHUE

4.5

4.6

MHOroKk1€eTOYHblE  XUBOTHbIE. B3aMMOCBA3p  yacTe  MHOTOKJIETOYHOIO
opranusma. TKaHH, OpraHbl U CHUCTEMbl OPraHOB MHOT'OKJIETOYHOTO OpraHH3Ma.
OpranusMm kak eguHoe nenoe. I'omeocras. TkaHM KUBOTHBIX M 4YeloBeKa. THIIbI
KUBOTHBIX TKaHEW: SNUTENHalibHAs, COECIUHUTENbHAs, MBIIIEYHAs, HEpPBHas.
OcobeHHocTn cTpoeHUs,, (YHKIMA U pacloloXeHuss TKaHed B opraHax
KUBOTHBIX U YEJIOBEKa

Oprassl 1 CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMM OPraHOB U CHCTEM OpIaHOB.
Onopa Ttena opraHu3MoB. CKENeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblii u BHyTpeHHU# ckeiner. CTpoeHHE W TUIBI COEIUHEHUs
KOCTEM.

JIBM>KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX. [InTanme xuBoTHBIX. IlnTanue
MO3BOHOYHBIX KUBOTHBIX. [Ipixanue kuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE JbIXaHHUE.

JlpIxaHW€ I103BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCIIO)KHEHHE CTPOEHUS
JNETKUX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeinpHas CHCTeMa 4YeaoBeKa. MexaHusm
BEHTWIALIMM JIETKUX y MNTUI M MICKONMTAIOMMX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpancmopT BemecTB y XKUBOTHbIX. KpoBeHOCHass cucrema u €€
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opranel.  KpoBeHocHas  cucremMa  IO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIONMOHHBIE  YCIOXKHEHHS CTPOSHHS KPOBEHOCHOM
CHCTEMBbl MO3BOHOYHBIX >KHBOTHBIX. BblieneHue y opraHusmoB. Beiienenue y
KHUBOTHBIX. COKpaTuTensHble Bakyonu. Opransl BeieneHus. CBsi3b MOJIOCTH TENa
C KpOBEHOCHOM M BBIIEIMTEIbHOH cHCTEMaMu. BbljeneHue y M03BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M uX
IIPOU3BO/IHBIE.

PaznpaxxuMocTh U perynsus y Oprann3MoB. PazapaxiuMocTh y OJTHOKJIETOYHBIX
opraHu3MoB. Takcucel. Pa3npaxumMocTe M peryasiuuss y MHOI'OKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediaexTopHas peryssiiys y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u €€ oTenbl. DBOIIOMUOHHOE YCIOKHEHHE CTPOSHHSI HEPBHOU
CHCTEMBI y KUBOTHBIX.

Pazpaborka anroputMoB M mporpamm s 3ddexkTuBHON (QyHKIMOHATBEHON
aHHOTAllUW ~ TE€HOMOB,  TPAaHCKPHUIITOMOB, IPOTEOMOB, MeTab0JIOMOB
MHUKPOOPIaHU3MOB, PACTEHHIA, )KUBOTHBIX U YEIIOBEKA

OpFaHI/IBM YCJIOBCKA U €10 3JOPOBLEC

Opranbl ¥ cucTeMbl OpraHoB 4enoBeka. OTJebl TOJIOBHOTO MO3Ta TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pecdrexkropHas ayra. be3ycioBHble U YCJIOBHBIE
peduexcer. 'ymopanpHast peryisinusi ¥ SHIOKPUHHAs CHUCTEMa >XHBOTHBIX H
yesoBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI M UX FOPMOHBI. [leiicTBE TOPMOHOB.
B3anMocBsI3p HEpPBHOH W SHAOKPHHHOW cucTeM. [ umnoramamo-runodusapHas
cucrema. Pediekc u pedaextopHas ayra. bezyciaoBHble U yCIOBHBIE pedIeKCh

5.2

3ammra opranusma ot Ooneszneil. iMmyHHas cucrema venoBeka. KiertouHslit u
FYMOpaJbHBIA HMMMYHHUTET. BpoxI€HHBIA, NpUOOpeTEHHBIH crenupuyecKuit
umMmyHuTeT. Teopus  KIIOHaJIbHO-CeNEKTUBHOro ummyHurera (I1.Dpnux,
®.M.bepaer, C.Toneraa). BocnanurenpHble OTBETH oOpraHu3mMoB. Pomb
BPOX/IEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHast cucrema u e€ opranbl. Cepjle, KpOBEHOCHBIE COCY/bl U KpPOBb.
KpyrukpoBoobpamenus. Pabotacepaua u e€peryssuus

5.4

Jpixanue yenoBeka. Juddy3us ra3oB yepes moBepxHOCTh KIETKH. JlpIxarenbHas
cucremMa  4eyioBeka.  JlpixarenbHas ~ MOBEPXHOCTh.  PerynsiuusapIXaHus.
JIpIxaTeabHbICO0BEMBI

5.5

[MumeBaputenbHas cucrema uenoBeka. OTAENbl MUIIEBAPUTENBHOTO TPAKTA.
[TumeBapuTEnbHBICKETE3BI. BuayTtpunonoctaoe 31
BHYTPHUKJIETOYHOCTTUIIIEBAPEHUE

5.6

ITokpoBel M ux mnpousBoaHble. Opranel BblaeneHus. lloukn. Crtpoenue u
¢byHKIIMOHUpOBaHHe HeppoHa. DuIbTpanus, ceKkpelurs U o0paTHOE BcachIBaHHE
KaK MEXaHU3MbI pabOThl OpraHoB BblAeneHHss. OOpa30BaHUEMOYH Y YEJIOBEKA

5.7

JIBu>keHHe 4YenoBeKa: MblleyHas cucreMa. CKeJeTHhIE MBIIIIBI U X padorta.
CTpoeHME U TUTIBICOEAUHEHUSIKOCTEN

TeOpI/I}I 3BOIIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

6.1

OpomtormonHass  Teopuss Y.  JlapBuHa. IlpennocbulkM  BO3HUKHOBEHMS
napBuHU3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.

JiBykymue cuiibl 3Bojronuu BUAoB 1o Y. /lapBuHY (BbICOKAass MHTEHCHUBHOCTh
pa3sMHOXKEHHs OpraHu3MOB, HAcCJIeCTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBINH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTnueckor teopuu s3poitonnu (CTD). Helitpanbhaas Teopwust
9BOJIIOLIHAH. CoBpemeHHas IBOJIIOLIMOHHAS ouosorusi.
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3HaYEHHUEIBOTIOLIMOHHOUTEOPUH B (hOpMUPOBAHUHECTECTBEHHO-
Hay4YHOWKapTUHBIMHUPA

[Tonmynsimus Kak 31eMeHTapHas eAVHMLA 3BOMoUUU. COBPEMEHHBIE METOJIbI
OLIEHKH TEHETHYECKOro pa3HooOpa3usi W CTPYKTyphl nomyisanuil. M3menenune
reHooHa MOMYJSALMU KaK 3JEMEHTAapHOE HBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHbIe (GaKTOPHI (IBMKYIINE CHIIBI) 3BONIONHUU. MyTallMOHHBINA POIIECC.
KomOunatuBHass u3MeHYMBOCTh. [[peiid) reHoB — ciydaliHble HEHANpaBJICHHBIC
M3MEHEHHs YacToT ayvieneil B momymsuusx. D¢ddext ocHoBarens. Murpamu.
W3onauus nonmyssiumid: reorpaduueckast (IpoCTpaHCTBEHHas), OMOJIOrMYecKas
(penpoayKTUBHAs).

EcrectBennbiii  otO0p — HampaBmsoumii  ¢akrop sBomronuu.  Dopmel
€CTeCTBEHHOTO  OTOOpa: JBWXKYIIMH, CTaOWIM3HPYIOUIHMHA, pa3pbIBAOIINI
(mu3pynrusHbii). [TonoBoit oT6Op.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaKk  pe3yiabTarT  MHUKPOIBOJIOIHUH.
Bo3HnukHOBeHHE — mpHUCNOCOONeHMM y  opraHu3MoB.  ApomMopdo3bl U
nanoanantauuu. [Ipumepsl npucnocoOiaeHuil y opranu3moB. OTHOCUTENBHOCTh
IIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u  CcTpykTypa. BumooOpazoBanme Kak —pe3yiabTar
MUKpo3BoJtonu. M3omsnus — kio4deBod ¢akTop BHI000pa3zoBaHud. Ilytu u
CTIIOCOOBI BUJ1000pa30BaAHMUS: AJIONATPUUECKOE (reorpadudeckoe),
CHUMIIaTpUYECKOe  (SKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJMILIOWIU3ALMS,
rudpuansanys). JJMTenbHOCTh 3BOIOUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BosOLIMOHHON OMONIOrMHM B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHUs
O6uopazHooOpazus. MHKpPO3BOMIONMS U KOABOJIOLMS Mapa3UTOB U UX XO3SEB.
Mexanu3mbl OPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI
C Hel

6.3

Metoapl n3ydeHHs MakpolBoJonuu. llaneoHTonormdeckne MeTonbl U3y4EHHS
sBostoMu. [lepexonnpie GopMbl 1 PUIIOTeHETHYECKHE PSABI OPTAaHU3MOB.
buoreorpagudeckue Metoas! nu3ydeHus spomonnu. CpaBHeHHE GIIopbl U QayHbl
MaTepuKOB U OCTPOBOB. buoreorpaduueckue odmactu 3eminu. Bugbl-sHaeMuku u
PEJIHUKTBHI.

DOMOpPHUONIOTHYECKHE U CPABHUTEIbHO-MOP(OIOTHYECKHE METOAbl H3y4eHUs
9BOJIIOLIMU. ['€HEeTMYecKHe MEXaHMW3MBbl 3BOJIOLUU OHTOI€HE3a U TIOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTWYHBIE ¥  aHAJIOTMYHbIE  OpPTraHbl.
PynumeHntapHsle  opraHbl M aTaBU3Mbl.  MOJIEKYJISpHO-T€HETUYECKHE,
OMOXMMHYECKHE M  MaTeMaTHYecKue  METOJbl  M3YYEHHUs  SBOJIOLUU.
I'omosnoruunsie reHsl. COBpeMEHHBIE METOJbI MOCTPOEHHS (DUIOTEHETHUECKUX
JIePEBbEB.

XPpOMOCOMHBIE MYTallUU U 3BOJIIOLHSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBujia) HSBOMIONUH. HeoOpaTUMOCTh IBOIIIOIUH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTHTEMITOBIBOJIIOLIMH

6.4

Hayunple THMOTE3BI TPOUCXOXKICHUS HKU3HM Ha 3emie. AOHWOreHe3 U
naHcnepmus. JloHaydHble MPEACTABIEHUS O 3apPOXKACHUU XKU3HU (KpEallMOHU3M).
['mnore3a MOCTOSHHOTO CaMO3apOXKIAECHUS )KU3HU U €€ ONPOBEPIKEHUE OIbITAMHU
®. Pemu, JI. Cnamnanumanu, JI. Ilacrepa. IlpoucxoxaeHue IKU3HM U
acTpOoOHOJIOTHS.

OcHoBHBIE 3Tanbl HeOpraHuyeckoi sBomronuu. [lnanerapHas (reosoruyeckas)
ABOMIONUSA. XHUMHUYECKass DBOJIONUSA. AOHOTCHHBIH CHHTE3 OPraHUYeCKHUX
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BemectB n3 Heopranmdeckux. Ombir C. Mwumnepa u I'. HOpu. O6pazoBanue
nosinMepoB u3 MoHoMmepoB. KoauepBatHas runoreza A.M. Omapuna, rumnoresa
nepBuyHOoro OynboHa Jk. XomumeliHa, reHernueckas rumnore3a . MéEmnepa.
Pu6o3umer (T. YUek) u runoreza «vmupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIIETKH.

Hctopus 3emnu u Mmetonpl €€ u3ydeHus. Vckomaemble OpraHMYECKUE OCTATKH.
I'eoxpononorust u €€ meroisl. OTHOCUTENIbHAsE U aOCONIOTHAsE I€OXPOHOJIOTHS.
I'eoxpoHosornyueckas 1kasa: 30Hbl, Apbl, HEPUOJIBL, JTOXH.

HavanpHble sTansl opraHuyeckoi sBostouuu. [losBieHre U 3BOMIOLMS MEPBBIX
KJIETOK. OBomtonus MeTtabonu3ma. BO3HUKHOBEHME MIEPBBIX HIKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOINIEHKU KaK aHAJIOT IIEPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxxaenue 3ykapuoT (cuMOHOreHe3). DBOJIOLMOHHOE IPOUCXOXKICHHUE
BUpycoB. llpoucxoxneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE d3Tambl HBOJIONMHM BHICIIMX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pactenuid. Bbixon pacteHudi Ha cymy. llosiBaeHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CeMeHHble pacTeHMs. I[IpoucxokaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOJIONUH JKUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — HOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBble KUBOTHbIE. JKH3HB B BOJIE. DBOIIOIUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentwinid. IIpoucxoxaeHne MIEKONMMUTAIOIIUX U
ntuy. [lpuHnun kmouyeBoro apomopdoza. OcBoeHHe O€CTO3BOHOYHBIMH U
IT03BOHOYHBIMU KUBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U NepuoAaM: apxei, MpoTepo30i, Maaeo30u,
Me3030M, KaitHO30i. OOm@as XapakTepuCTHKa KIMMaTra M TIeoJOrMYeCKUX
npoueccoB. [losBneHue u pacuBeT XapakTEpPHbIX OPraHU3MOB. YTiIe00pa3oBaHUE:
€ro yCJIOBMsI U BIMSHUE Ha Ta30BbIi cocTaB aTMochepsl.

MaccoBble BBIMUPaHMSI — JKOJIOTUYECKHE KpU3HChl mpouuioro. [Ipuumubl u
CIIEACTBUS ~ MAacCOBBIX  BbIMHpaHHil. COBpPEMEHHBINIKOIOTHUECKUNKPHU3NUC,
€ro0COOEHHOCTH

Pazgenst w 3amaum antpomosorun. Metoasl aHtpomnosioruu. CTaHOBJICHHE
MPEACTABICHUI O MPOUCXOKACHUH YeoBeka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4YenoBeka € KMBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHHUE YEIOBEKa.
CBugerenbcTBa  CXOJACTBAa  YE€JIOBEKa C  JKMBOTHBIMH:  CPAaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HOTTIOTO-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTINYUs YeloBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOMN
CUCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPONOreHe3a: OMOJIOrMYecKHe, COLMaIbHBIE.
CooTHolIeHrnEe OMOTOTHYECKUX M COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPONOTEHE3Aa. ABCTPAIONMUTEKH — IBYHOTHE MPEIKHU JIFOJEH.
UYenoBek  ymenbld, IEpBbIE  HW3IOTOBICHHMS  Opyaud  Tpyna. UYenosek
MPSMOXOJIAIIUKA W TIEPBBIM BBIXOJ Jrojeld 3a mpenensl Adpuku. YemoBek
reiienpOeprckuii — o0ImuUK MPeIoK HeaHIePTATbCKOTO YeIOBEeKa M YeOBEKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BHUJ JIOJEH XOJOAHOTO KIMMAarta.
UYenoBek pa3yMHBIM COBPEMEHHOIO THUIIA, ACHUCOBCKHM YEIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DOBOJIIOLIMSL  COBPEMEHHOTO uesioBeKa. EcTecTBeHHBI OTOOp B HOMYJSIUIX
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yeoBeka. MyTalmoHHBIA Tiporiece M noiaumopdusM. [lomymsiiimoHHbBIE BOJHBL,
npetid reHos, Murpanus u «3PQHEKT OCHOBATENS» B MOMYJISIHUIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. IloHdatne o pace. bonbimme pacel:  eBpoleougHas
(eBpaswmiickasi), aBcTpajo-HerpoujHas  (dKBaTOpUajbHas),  MOHTOJOUTHAS
(asmaTcko-aMepuKaHCKasi). Bpems um myTu paccelieHus yelnoBeKa I0 IUIaHETE.
EnunctBo  yenmoBeueckux pac. HaydyHas  HECOCTOSITENBHOCTH — pacu3Ma.
[TprucnocoOIeHHOCTh YeNIOBEKAa K Pa3HBIM YCIIOBUSIM OKpPYKAIOUIEH CpEJbl.
Bnusinue reorpaduueckoil cpenbl U apedida TeHOB Ha MOPQOJIOTHIO U
(U3MOTIOTHIO YeIOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HAYKaMHU.
Metoabl skosioruu. IloneBble HaOmoaeHMS. OKCHEPUMEHTBI B  3KOJOTHH:

npupoaHble U JaboparopHble. MonenupoBaHHE B 3KOJIOTMU. MOHMTOPHUHT
OKpY’Karolliel cpesibl: JIOKaJIbHbINA, perHOHAIbHBIN U IN100AIbHBINA

7.2

Okonorndyeckue (akTopbl M 3aKOHOMEpPHOCTH uX aedcTBus. Knaccugukanus
HKOJIOTUYECKUX  (PaKTOPOB: aAOMOTHYECKHE, OHMOTHYECKHE, aHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JCWUCTBUS  HKoOJorMueckux QaxrtopoB. IlpaBuio
muHumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTb. DOBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKoiorndyeckuid ¢axrop. JlelcTBue pa3HBIX
YYaCTKOB COJIHEYHOTI'O CIIEKTPA HA OPraHU3Mbl. JKOJIOTMYECKHUE IPYIIIbl PACTEHUI
1 ’KMBOTHBIX IO OTHOUIEHMIO K cBeTYy. CUrHaNbHas posib cBeTa. DOTONnepruoin3m.
Temmneparypa kak oskojorudeckuit ¢akrtop. [leiictBue Temmeparypsl Ha
opranusmsl. [1oMKHUI0TEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTECHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak akosorumueckuidt  Qaxtop. IlpucnocoOnenuss pacteHuid K
noJyiepXaHuto BoaHoro OanaHca. Knaccugukanus pacTeHMH 1O OTHOLICHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMsT OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
riyOMHHas  MOJINOYBEHHAs, BHyTpUOpraHu3MeHHas. DU3MKO-XMMHUYECKHE
0COOEHHOCTH cpell OoOuTaHus opraHu3MoB. [IpucrnocobneHust OpraHu3MoB K
KHU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmel. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U TOJUYHbIE
putMbl. [Iprcnoco0IeHHOCT OPraHU3MOB K CE30HHBIM W3MEHEHMSIM YCJIOBUMN
KU3HU.

XKuznennsie popmbl opranu3moB. [loHsTHe o *ku3HeHHOH (Qopme. JKu3HeHHbIE
(GbopMbI pacTeHuil: NepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPaBbI,
oJHOJIeTHUE TpaBbl. JKu3HeHHbIE POPMBI JKUBOTHBIX: THPOOUOHTHI, T€OOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢axtopsl. Buasl OHOTHYECKHMX B3aWMOJIEHCTBUNA: KOHKYpPEHLHS,
XHUIIHAYECTBO, cMMOMO3 U ero (opmsl. Ilapasutusm, xoomepauus, MyTyaiusMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUUYECTBO). Herpoduueckue
B3aUMOJCHCTBUsA  (Tommueckue, (¢dopuueckue, (abpuyeckue). 3HadeHUE
OMOTMYECKMX B3aMMOJACHCTBHM JUIsl CYIIECTBOBAHUS OpPraHU3MOB B Cpejie
obutanus. [IpHHINI KOHKYPEHTHOT'O UCKJIIOUEHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU HOmyisiuu. [lomyssinust kak OHoJormyecKas
cucrema. Poiib HEOTHOPOIHOCTHU Ccpeibl, (PU3NYecKux O0apbepoB U OCOOCHHOCTEH
Ouosoruy BHIOB B (POPMHPOBAHUM IPOCTPAHCTBEHHOW CTPYKTYPBI IOITYJISIHH.
OCHOBHBIE TTOKa3aTelIN NOmyJialuu: YUCJICHHOCTb, IIJIOTHOCTb, BO3paCTHad H




7.4

7.5

[I0JIOBAst CTPYKTypa, PpOXKIAeMOCTb, IPHUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLus.

OKojorudeckass CTpyKTypa nomnyssanud. OLEHKa 4YHCIEHHOCTH IIOIYJISALUU.
JluHaMuKa nomysisuuu U e€ peryssnusa. buoThyeckuil moTeHuuan MOIyJISIUN.
MognenupoBanue JuHamMMKM —nonyiasanuu.  KpuBble  pocTa  YHMCICHHOCTH
nonymsiuuu. Kpuble BbDKMBaHUS. Perynsuus 4MCcI€HHOCTH NOMYJSALUNA: POJb
(GakTopoB, 3aBUCIIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu BUJoB (I- u K-ctparerun).

[TonsTHe 00 3K0IOTHYECKON HUIIEe BUaAa. MecTroobutanre. MHOroMepHast MOJIEb
skonornyeckod HummDx.M. XaruumHcoHa. PasMepsl 35KOJIOTMYECKON HUIIM.
[ToTeHunanpHas ¥ pealn30BaHHAs HULIN.

Bun xak cucrema mnonynauumid. Apeansl BHIOB. Buabl M MX KU3HEHHbIE
CTPaTETHH. 3aKOHOMEPHOCTHUIIOBEICHUS u MUTPalUKUBOTHBIX.
buonoruueckuenHBa3uMYyKepOIHBIXBU/IOB

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBs3M Mexay
opraHu3zMamu B OHOIIeHO3e. JKocucTeMa Kak oTKpbiTas cucreMa (A.Jx. Tencin).
OyHKIMOHANbHbBIE OJIOKM OPraHU3MOB B 3KOCUCTEME: IPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpodpuueckue ypoBHH. Tpodudeckue nenu u cetu. AGHMOTHYECKHE
6moku sKocucteM. 1104YBBI U MBI B SKOcHCTEMax. KpyroBopoT BemiecTB U MOTOK
SHEPIUU B 3KOCUCTEME.

OcHoBHbIE IOKa3aTelIn IKOCUCTEMbl. buomacca u mpoaykius. DKOJOTUYECKHUE
UPaMUIbI YUCell, OMOMACChl U SHEPIHH.

HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. IlepBuunbie u
BTOPUYHBIE CYKIECCHM M MX MPUYMHBL. AHTPONOreHHbIE BO3JEHCTBUS Ha
cykueccun. KinmakcHoe coobiiectBo. bruopasnooOpasue U mojiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHCTEMBl. AHTPOIOT€HHBIE 3KOCHUCTEMBL. ATpPO3KOCHCTEMA.
ArpotieHo3. Pazniuus Mex 1y aHTPONOT€HHBIMU U IPUPOIHBIMU 3KOCUCTEMAaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u
¢ayna. CuHaHTponM3auus ropojackoil gaynsl. buongoruueckoe u xo3siicTBeHHOE
3HAYEHUE arpo’KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHICTBUI OPTaHU3MOB B SKOCUCTEMAX.

IIepenoc sHeprum M BELIECTB MEXKIY CMEKHBIMH HKOCHCTEMAaMH.Y CTOWYHMBOCTh
OpPraHU3MOB, TMOMYMSAUUH M OSKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JCUCTBUI

buochepa — obOmeruranerapHas o0o0yi0uKa 3eMid, T/€ CYIIECTBYeT WU
cymecTBoBana ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOnactu
6uocgepsl u e€ cocras. JKupoe BeriecTBo 6uochepsl U ero PyHKIHH.
3aKOHOMEPHOCTH cyluecTBoBaHusl Ouocgepbl. OcobeHHOoCcTH OHOChEphl Kak
MI00aNbHOM  DKOCHCTeMBI.  J[MHamHMueckoe  paBHOBecwWe B Ouocdepe.
KpyroBopotbl BemecTB M OHOreOXMMHUYECKHE IUKIBI (yrjiaepoja, as3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Onochepsl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOMHBIE Jleca, CMEIIaHHBIE W IIUPOKOJMCTBEHHBIE Jeca, CTENH, CaBaHHHBI,
MyCTBIHM, TPONHUYECKHE Jieca, BBICOKOTOphsi. KimMMmar, pacTHTENbHBIA H
’KMBOTHBIA MHP OMOMOB CYIIIH.

CrpykTypa U (DYHKIHS >KUBBIX CHCTEM, OIEHKAa MX PECypCHOTrO MOTEHIMAala U
onocdepHbIx QYyHKIUN

7.6

DKOJOTHYECKHe KPU3UCHl U UX MPUYHHBI. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOW cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJIHOW CpEIIbI.




OxpaHna BoAHBIX pecypcoB. Pazpyimienue nmouBsl. OXxpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3/JICUCTBME HAa PACTUTEIbHBIA M KUBOTHbIM Mup. OxpaHna
pPaCTUTENBHOTO M KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacupie kaurun. Ocob0o oxpansemble mnpupoansie Tepputopuu (OOIIT).
Boranuueckue casibl 1 300JI0TUUECKHUE MTAPKH.

OCHOBHBIE TPUHLHUIBI YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA M IMPUPOJIBI.
PanmonaneHOe  MPHPONOTNONB30BAHUE U COXPAaHEHHWE  OMOJIIOTHUYECKOTO
paszHooOpasus 3eMiau



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1 buonorus 10 YueOHuk (yriyonaeHHbIH ypoBeHb) 1o penakuueii B.B. [Taceunuka - 4-¢
uznanue M. [Ipoceemenne 2022 (JTMHUS )KU3HHN)

2. buonorus, 11 kiacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u 1p.; [lox
penaknueii [laceunuka B.B.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
TuroB E.B. Meronuueckoe nmocobue. [Ipumenenue napopMaMOHHBIX TEXHOJIOTHIA TPU
00ydyeHuun ouonoruu. «JIpoday, 2021.

Tepemo A.B. buonorus. buonornyeckue cucremsl u npoueccsl. 10 kinacc: nocodue ais
CaMOCTOSITENbHOM paboThl 00yUaromuxcs (yrayonaeHHslid yposens)/ A.B. Tepemos, P.A.
[TerpocoB. — M.: Muemo3uHa, 2015 r.

Monekynsipras 6uonorus. CoOopHHK 3aaanuii 1y noarotoBku k EI'D: yposus A, B, C:
yaeOHo-MeTomdeckoe mocooue/ A.A. Kupunenko. — Poctosn//1: Jlernosn, 2013 T.
buonorus. CoopHuk 3a1a4 no renetuke. ba3oBblil 1 moBbIeHHBIH ypoBHU EHD: yyeOHoe —
nocooue/A.A. Kupunenko. — PoctoBn//l: Jlernon, 2011
buonorus. [Toypounsie pazpadotku. 10-11 knaccel. Yrny06néunsiit ypoBenb. [laceunuk B. B.,
[MBenoB I'. I'., E¢umona T. M.

I'pun H., Crayr V., Teiinop . buonorus. B 3-x tomax. — M.: Mup, 2004.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. POII https://resh.edu.ru/subject/5/10/
2. CtynapuyMm https://studarium.ru






