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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus” (naiee - OMOIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs usydenus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriay0aEHHOM YPOBHE, SBISIOTCS criocoOoM auddepeHnnanud o0y4eHusl Ha yPOBHE CPEIHETro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30oBaTeNbHBIX, BOCIUTATENILHBIX M PAa3BUBAIOIIMX 3314, CBS3aHHBIX C MPOQOpHEHTAIHEH
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yueOHoMy npenmery "buonorus” maér mpencraBieHue O LEIH U 3a/Ja4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacmpeziefieHue Mo KiiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUeHHs yIeOHOT0 MaTepHraa
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTeH oOywaromuxcs. B mporpamme mo OMONIOTHH peain30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHMOJOrMH Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, HKOJOTHIECKOTO MBIIUICHHS, MPEACTABICHUN O 3J0pOBOM 00pase >KU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynpTaraM oOydeHHss W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaroluXcsi M0 OCBOCHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOnblit peamer «buonorus» Ha ypoBHE cpeaHero o0miero oOpa3oBaHUS 3aBepIIacT
Omonornyeckoe oOpa3oBaHWE B MIKOJE U OPUEHTHPOBAH HA paCIIMpEHUE W YIiTyOJIeHne 3HaAHWUH
oOyyaromuxcs O JKMBOM TpUpPOJE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
AMOPHONIOTHN M OWOJIOTHH Pa3BUTHS, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIISIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX IMPH H3YyYCHHH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lelioB OHWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HaHUS TONYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BosMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouonoruu. CoriacHO UM, H3ydaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetel. Tak, B 10 kiacce M3ydaroTcs OCHOBBI MOJIEKYJSPHOM M KIETOYHOM OWOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTHH, aKTyaTu3UpPYIOTCS 3HAHUS OOyYarolmuMxcs 1Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o 6uocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJALWU, OHOLEHO03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, NMPUKIAJAHBIX ACHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJAEP>KaHUU MPOTrPaMMBbI 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[lenp u3yuenus: yueOHoro npenmera «buonorus» Ha yrnmyOn€éHHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHAIbHON JIESITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHME  OOYYAIOIIMMHCS CHUCTEMbl OHOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIiIaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIeTKa, OPTraHU3M, MOIYJISIUS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISPHOM M KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIMBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
SKOHOMHMYECKHMHU M SKOJOTMYECKMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBMiia MOBEACHUS B MPHUPOJE M O0OECIICUCHUs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pasBUTHE y OOYYAIONIUXCSl MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJEC; MHTETPAIUH €CTECTBEHHO-HAYUYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npodunakTUKu ~ 3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JIaHME YCJOBMM JJIi OCO3HAHHOrO BbIOOpa OOYyYarOUIMMHCS WHIUBUAYaTbHOU
0o0pa3oBaTeNbHON TPAaeKTOPUHU, CHOCOOCTBYIOUIEH MocienyromeMy IpodecCHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISIETCS] C YUETOM CIIEIU(PHUKH €ro COJEPKAHHUS M HAIPaBICHHOCTH Ha MPOJOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBECHUE J1abOpaTOPHBIX M TMpakTHUeCKuX pabdoT. Takke ywyacTue o0Oydaromuxcs B
BBIITOJIHEHUH TPOEKTHBIX W y4eOHO-HCCIIEIOBATENbCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIAUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEOBAHMsI B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JESATEIIBHOCTH  YEJIOBEKa: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJNIOTHN C APYTHMH HayKammy», «CrucTemMa OMOIOrHMYecKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ouosoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U LIE€JIOCTHOCTb, CIOKHOCTb U YIOPSAI0UYEHHOCTD
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTH,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BUIOBOM, HKOCHUCTEMHBIN (OnoreonieHOTHYECKUIN),
ounocoepnsiii. IIponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenne xuBbpIX cucteM. Meroabl Ouonornyeckod Hayku. HaOmionmenue, usmepenue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHUMOU
nepeMeHHOl. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runote3a. [loHsTHe BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KEHUS! pe3ysbTaTOB SKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKK JKU3HWY, «bHONOrMYeckne CUCTEMBD»,
«CBo¥icTBa KUBOM MaTepUn», « Y POBHHM OPTraHU3ALMM KUBOU MPUPOJBD, « CTpOEHNE )KMBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  4YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PHUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IJIs IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuE pa3IMYHBIX METOAOB IPU H3YyUYEHUU >KUBBIX
CUCTEM.

Tema 3. bruosnorust KjieTku



Knerka — cTpykTypHO-(yHKIMOHANIbHASL €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepasibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYECKas pojib. POJIb KaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue pyHkuu 0enkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHO-ruapodoOHBIE  cBoiicTBa.  Knaccudukauus — numuaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykiieoTuabl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
bynkumn  AT®. BoccraHoBieHHBIE TEPEHOCYMKH, UX (QYHKIUU B KIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEXKHUBOW  IPUPOACY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3mMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHMPOBAHNE DYKAPHOTHUECKOW KieTKH. Ilnma3maTiueckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: >HomIasmarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpoeHHE W (YHKUIUU. B3anuMocCBsS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJISIpPHOTO peTUKyiayMmMa. Mexanusm Hanpasnenus 6enxkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imagkuit  (arpanHysspHBIN)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MUTOXOHIPHM, TIACTUIBL. [Ipoucxooicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHl  BBICIIUX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpodriaMeHTbl. AKmuHo8bie
Mukpoghunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHBIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U (PYHKLUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  DYKapuoT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUNY», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOU MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AcCCUMUIISIIINS U TUCCUMUIISIIIUSL — JIBE CTOPOHBI MeTabonu3Mma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
@DepMEeHTAaTUBHBIM XapakTep peaklHii KIeTOYHOro meradonusma. DepMeHTHI, UX CTpOCHHE,
cBoiictBa u MexaHusM geiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. POTOCHUHTE3. AHOKCUSEeHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael 6poxkenus. [IpoxykTel OpoKeHUss U MX HCIOIb30BaHHE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpe] aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTocHHTE3», «DHepreTuueckuii oOMen», «buocuHTe3 OenKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaJTUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanaasbl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHUE IIPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cunte3 PHK. [IpuHIMOBI TpaHCKpUNIIMK: KOMILJIEMEHTApPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Posib ppubocoM B OMocuHTE3E OernKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monekynaprvie mexanHuzmvl Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0osneBaHuMs uenoBeKa, KUBOTHbIX, pactenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

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

JleMoHCTpanuu

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

Tabmumet u cxembl:  «buocunTes Oenmka», «leHeTnueckuii kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaroumx B uHtepdase. Iloaroroska kinerku k aeneHuto. [IpecunreTnyeckuii
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TeimoMepbl U TejloMepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TariouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nutokunes. buongornueckoe 3HaueHre MUTO3a.

Perynsiuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierouHas rubenp —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas xiemxa» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTEHHM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBw>xeHue oOpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[utanue opranuszmoB. [lormomienre BOJbI, YTAECKUCIOTO Ta3a ¥ MUHEPATHHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodHOe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi CcHCTEMa YeIoBeKa. MexaHu3Mm
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Beinenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIC. 3aIIUTAa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opnux, ®. M. bBepuer, C. Tonerasa). BocnanutenbHble OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi U SHIAOKPUHHAS CHUCTEMa KUBOTHBIX W 4YernoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuipel U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHMCTOBOW IUIACTUHKNY, «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema muTaHUs pacTeHUiD», «KpOBEeHOCHbIE CHCTEMBI MMO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema ntuipy, «HepBHas cuctema MIIEKONMHUTAIOIIUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuy PaCTCHUI Pa3HBIX OT/EJIOB, BIAXKHBIC TTpenapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuierieHus Kpaxmana M OeilkoB moj JeiictBueM (epMeHTOB, 00OpyIOBaHUE JUIS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGoparopHas padora «/3yueHne TKaHeil JKUBOTHBIX.

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISILUS, (hparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBbIE — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupogannoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue xuBoTHbIX. [locTamOpuoHnanbHbll nepuon. Ilpsimoe u Hempsamoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Impolrecce Meio3za. ['amerorenes y pacTeHHid.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuupl u cxembl: «BereratuBHOoe pazMHOXKeHHE», « THUIBI GECHOIOro pa3MHOKEHUS»,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Melioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsmoe paszBuTue», «Pa3BuTHE MaNCKOIo
Kyka», «Pa3Butue capanum», «Pa3Buthe narymkn», «J{BoHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycTbl», <«JKu3HEHHBIM LUKI MXa», <«OKU3HEHHBIH LMK HANOPOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS T€HETUKH Kak Hayku. Pabortel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJOTHYHBIE XPOMOCOMBI, aJUIeJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

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

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00bEKT FreHETHYECKUX UCCIICOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienieHus npu3Hakos. L{uTonoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpenBanus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKoB. L{uTonornueckre 0OCHOBBI AUTMOPUTHOTO CKpPEIIMBAHMSL.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPENEIECHUS IoJa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotTun kak uesnoctHas cucrema. [lneforponus — MHOMKECTBEHHOE JIEMCTBHE TIE€HA.
MHoOecTBEHHBIM ayuienu3M. B3aumonelcTBue HeasIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35SUH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoOHCTpanun

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



Tabmumpl u cxemsl: «IlepBbiii 1 BTOpOi 3akoHBI MeHaens», « Tpernii 3akoH Menaens,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieTu3mM», « BzauMoaeicTBue reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue reHotuna u cpeapl npu GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuaunonHbll psin M BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYTalMH. SIIepHBIE M IUTOILIA3MATHYECKUE MYyTalluH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psgoB B HacneacTBeHHOM wu3MeHunBoctu (H.M. BaBuioB). BresnepHas W3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Quibl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUHM, MOJIEKYJIIpHO-TeHeTHnYecKnil. COBpPEMEHHOE OIpEAeIICHHE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momobto [TIP-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nu ¢ HacnenCTBEHHOM MPEapaclooKEHHOCThIO. 3HAUYCHUE MEAUIIMHCKOW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBHIIMICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (PU3NYCCKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpouCcXokIeHUsI 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHuil. Ponb cenexuuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKinoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U WHAMBHUAYAJIbHBI.
Otanbl KOMOWHAIMOHHON ceneKiuu. McnbiTanue nmpousBoAUTENe 1Mo MOoToMcTBY. OTOOp MO
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpUuauHT. HepoacTBeHHOE CKpelrBanue, Wi ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIMH pacTeHUH |
JKUBOTHBIX. «3€1EHasl peGoNIOYUsLY.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CeilbCKOX03AUCMEEHHbIX U NPOMBILCIOBbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYWeCMBYIOWUX U CO30aHUsA HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHoL0ULL.

JleMoOHCTpanun

IToprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopnasi pabdora «/3ydeHue cOpPTOB KyJbTYypHBIX PACTEHMH M MOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «KOCHOBHBIE METO/ABI M JIOCTHXKEHHUS CEJEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBHIC KYJBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHUS U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raluIoOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SAHWLIEKIETOK M KIOHUPOBAaHUE JKUBOTHBIX. MeToA TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBbI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXXECHEPUHU.

Menununackue 6uorexnonoruu. IloctrenoMHuas nudposast meaununa. [TLP-auarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OuomH)xeHepuss i pa3paboTku  (PyHAaMEHTaIbHBIX OCHOB MEIUIMHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «['eHHas HHKEHEpU».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BakHeas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:xkaeHne U pa3BUTHE IBOJIOLMOHHBIX NPeACTABJEHNH B 0M0JI0T I
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas aearenbHocTs Y. JlapBuHa.



JBuxkyue cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pa3MHOXKEHUS OPraHU3MOB, HAcCJIEJCTBEHHAas HM3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST OUoorus. 3HaUYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBod npupoasl (mo K. Jlunnew)», «JlecTHHIIa >KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opMbl 060prObI 3a cymiecTBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KyJBTYpHBIX (hopM KamycTbD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
MOJIO’KEHUS CHHTETHUECKOM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak sjeMeHTapHas eAuHHULA 3BoolMH. COBpEeMEHHbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) OBOJIONUH. MyTallMOHHBIA IpoIecce.
Kom0OunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciayuaiiHble HEHalpaBli€eHHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue ceHemuyecko2o pasHoobpaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: JIBHXKYIIMHA, CTaOWIM3UPYIOLUMM, paspbiBaroiuii (Iu3pynTuBHbIN). [TomoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYecKre, OWOXMMHYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
M3onsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. Ilytm M crmocoObl BHI000pa3oBaHMS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmIOIMOHHOM OuoONMOrMM B  pa3pabOTKe HAy4YHBIX METOAOB COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

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

Tabmuubl 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTBY, «[lOoMyIanOHHAs CTPYKTYpa BHIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoiy, «IlomysiroHHbIe BOJIHBI YHCIECHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruueckue agantanum», «IIpucrnocoOiIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cUHULY, «llomumionasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
I'oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIIIpHO-
reHeTUYecKne, OWOXMMHUYECKMe M  MaTreMaTH4YeCKHEe METOJAbl HM3yYEHHUs  HBOJIIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  PyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas pajauanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

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

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHl uelOBeKa W IIUMMaH3e», «[JaBHbIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnannannany, JI. [lacrepa.
[TponcxoxkaeHue )Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monumMepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHusa. VckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX dSKocucTeM. COBpEeMEHHBIE MHUKPOOHBIC
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHre MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIEC. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuil M penTHIni.
[Ipoucxoxaenne miekonuTaromux W OTUI. [IpuHImn kimodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHO30HM. OOmias XapakTepuCTHKa KJIMMara W TreojlorThyeckux mporecco. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BbIMUpPAHUS — HKOJIOTHYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. . Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBoOLIMNY, «['eoxpoHonoruueckas mkana», «HadanpHble 3Tanbl OPraHUYECKO 3BOIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucremMa 3>KUBOM HPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «Punnopute», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpay,
«Apomopdo3sl  KUBOTHBIXY», «[Ipocteiimmey», «Kumeunononoctaeiey, «llnockue uepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxeWckol apey», «Pa3BuTHE IKHM3HH B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTJENOB, KOJJICKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnas jgaboparopHas padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnasi pabGora «l3yueHue U OIUCAaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIJIEHHE NPEJCTABICHUN O MPOUCXOKICHUU YelIOBEeKa. Pennruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3NO0IOro-0MOXUMHYECKHe, MoBeAeHueckne. OTiauuMs YenoBeKa OT
KUBOTHBIX. [IpIMOX0K/I€eHNE U KOMILIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojgoBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (pakTopbl) — aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE TpPEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJISAIINI W TIEPBBIN BBIXOJ Ntojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenernka 1 najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeKka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtannonsslit iporiecc U noaumop¢usm. [lomymsioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pAacCeJIeHWs] 4YeloBeKa IO IulaHere. EauHCTBO denmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOreHHOCT, 4YegoBeKa K  pa3HbIM  yCIOBUSIM
OKpy>Karoliel cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIFOIIMOHHASL ~ AHTPOMNOJIOTHS M MaJCOAaHTPOIIOJIOTHSl  YEJIOBEYECKUX  MOMYJIALHMN.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



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

Tabmuer W cxeMbl: «MeTonsl  aHTpomoiorum», «[OJOBHOH MO3T dYeloBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMenblin», «HenoBek npAMoXoaamun», «/leHuCOBCKUI 4eI0BEK»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

OO6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, PeIMETOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
4yelnoBeKka, penpoaykiuu (dotorpaduu) KapTUH C  MHUQGOJIOTHYSCKUMHU U OUOJICHCKUMH
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopatopnas pabora «M3ydeHue ocOOEHHOCTEH CTPOEHMs CKeJeTa 4YeJOBEeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pasButhe sKoiorun B Tpyaax A. I'ymbonsara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3K0JO0TMU. MOHUTOPUHT OKpY: KaroIIel Cpeibl: JTOKAJIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnas padora «/3yueHne METOI0B KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢paxtopos. [Ipasmio munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBeta. DoTonepruoan3m.

Temmeparypa Kak 3kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHus pacTeHuil K MOAAEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHOU (opme. JKuzHenusie (Hopmbl
pacTeHHi: JepeBbs, KyCTapHUKHM, KyCTapHUUYKHM, MHOIOJIETHHUE TpaBbl, OJHOJETHHUE TPAaBBL.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHIA:  KOHKYpPEHIIHSA,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTUYECKHX B3aUMOJEHCTBUN ISl CyIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYpPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TelI0KpOBHBIE JKUBOTHBIEY, «XO0JI0HOKPOBHBIE
KUBOTHbIEY», «DPU3NOIOrMYECKUE aJanTalli >XMBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuuvectBoy, «llapazutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOUBBIX U
TE€HEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIE, TEHEIIOOMBBIE U TEHEBBHIHOCIHBBIE KOMHATHBIE
pacTteHus, repOapudl M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
KcepouraMm, Me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TIPYMI, KOJUIEKIUH KUBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMu TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM KH3HHM, Trepbapuu u
KOJUIEKIIMM PAaCTEHUH M JKUBOTHBIX Pa3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padora «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JladbopaTopnasi pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MeECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsmnus kak 6uoioruyeckas cUcTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHPOBAHNUHU MPOCTPAHCTBEHHOMN CTPYKTYpHhI NOMyJIsAuil. OCHOBHBIE MTOKA3aTEIH MOMYJISLHN:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PAacTHAasi M I0JIOBasg CTPYKTypa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHS.

Dkojoruyeckas CTpykTypa nomyisiuuu. OleHKa YHCIEHHOCTH MOmyJsuuu. JuHamuka
HOMYJISIUY U €€ peryssauus. buotnueckuii moreHuuan nonyaauud. MoaenmpoBaHue JUHaAMUKU
nonyisauuu. Kpusble poctra uyucnenHoctu nonyisuuu. Kpussie BbbxkuBanus. Perymsius



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisuuu», «Bo3pactHele nupamuael nomyisiuum», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jkosi0rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: IMPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckne ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcucTeMBl. broMacca n npoayKiusa. OKOJIOTHYECKUE TTUPaMUbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U UX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buomormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoco s¢hgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMHU. YCTOWUYMBOCTb OpPIraHMU3MOB, TMONYJSLUH M DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3CUCTBUML.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemecTB B 23kocucteme», «llemu mnuTaHus (MacTOMILNHAS, JIETPUTHAA)Y,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca moclie moxapa», «IKoCUCTeMa 03epa», «ArporeHos», «KpyroBopor BellecTB M IMOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onucanue ypooIKOCHUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHs B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiH, TJe CYHIECTBYET HIIM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMHYECKHEe UKIBI (Yriiepoia, a30Ta). PUTMuUHOCTS siBIeHU# B 6uocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BbICOKOTOphsl. Kinnmar, pacTuTenbHbIN U )KUBOTHBI MUP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIMS JKUBBIX CHCTEM, OLEHKAa HUX PECypCHOro TMOTeHLUala U
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

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

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopor kuciopoaa B npuponae», «Kpyropopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repbapuu pacTeHHH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansembie npupojansie Tepputopun (OOIIT). boranndeckue caapl U 300J10THYECKHE
MapKu.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUCa
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
oHepeemuke. buonocuueckoe pasnoobpasue u dbuopecypcwvl. HayuonanvHvie ungopmayuonHvle
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmupl u  cxeMbl: «3arpsizHeHue arMmocepbl», «3arpsi3HeHue TuApochepb,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoi ®enepanuu, Kpacnoit KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHys: JTUYHOCTHBIC, METAIIPEAMETHBIC U MIPEIMETHEIE.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATEIHLHOCTH U CAMOOIPECIICHUIO,
Hanuyue momueéayuu K OOy4deHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouosnoryueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKOM  KYJIBbTYpHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OHOJIOTHH JOCTUTAIOTCA B €IHHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, NATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KYyJbTypHOMY  HAcCIE€OUI0O U TpaJulusM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpOIE U OKPYKAIOIIEH cpelie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYaromierocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUECKOH JIEATENBHOCTH MPHU CO3JaHUHM YUeOHBIX IPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE YYWUThIBaTb B CBOMX JEHCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUSA JTIOJIeH ¢ pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CY>KAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JIocTXeHusIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBAa, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alys 3J0pOBOro U 6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHHWE IIEHHOCTH TIPaBUJ HMHAUBHIYAIBHOTO U KOJUJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM NpodecCHOHATBLHON NeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK MCTOUYHUKY >KU3HH Ha 3emIie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUeE TN100aJIBLHOr0 XapaKkTepa SKOJOTHYEeCKUX MIPOo0JieM U MyTel UX pelIeHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOM KYJIbTYPHI, OIBITa
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaK CpEACTBa B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaKk O €IUHCTBE NpPUPOABI, YelIOBEeKa U OoOlecTBa, B MO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TII0OATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OO0IIei
KyJbTYpbl, €CTeCTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YyEeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEephHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHWUN 1O OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHHUSI y4eOHOro mnpeamera «buonorus» BKIIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT W JIpYyTrHe); yHUBEpcajbHbIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), 00eCIeUnBaOIINe
dbopMupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYarOIUXCs,
CIIOCOOHOCTh 00y4Jaromuxcst WCIOJIb30BaTh OCBOCHHBIC MEXUCIUTTHHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIE yueOHBbIE ACWCTBHUS B II03HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

B pesynpraTe wu3ydeHus OWOJIOTMM HAa YPOBHE CpeAHEro oO0miero oOpa3oBaHHUS Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCABHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJIbHbIe Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpPCAIbHbBIE
y4eOHbIe JeHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMBI CPEIHEro OO0IIero o0pa3oBaHUS
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHM A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (DOPMYTMPOBAaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuUBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHIMH);

OTIPEICNIATh IEIM JEATEeIBHOCTH, 3a]aBas MapaMeTpbl W KPUTEPHH WX JOCTHKCHUS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYXKICHUS (MHIYKTHBHBIC, JICIyKTUBHBIC, 110 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, POPMYITUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
1 HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TMOCIEICTBUN ACSITENLHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U MPOEKTHOW NEATEIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIbl ACATENBHOCTH IO IOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJjaud B OOpPa30BaTEIbHOW JEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh II€JICHANPABICHHbBIN IOMCK IEPEHOCAa CPEACTB U CIIOCOOOB ICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JUTEepaTrype, OMOJIOTHYECKUX CIIOBapsAX U CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOIMMOM JIJIsl BHIITOJIHEHUS yUEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMYy NpPEACTaBICHUS OHOIOrMYECKOn
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIOIb30BaTh U TMPeoOpa3oBbIBAThH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COINIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aMMOJEHCTBMSI, MOHUMATh HAMEPEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /IeATEIbLHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUN € y4éTOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh pPe3yJIbTaThl COBMECTHOI paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3JIUYHbIX CHUTyalusX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX ¥ YYeOHBIX CUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOM pYIUIIMH B Pa3HbIX 00JIacTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUIA
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOr0 YEJIOBEKA.
MNPEIMETHBIE PE3YJBTATHBI

[TpenmeTHble pe3ysibTaThl OCBOEHUS cOjepKaHHMs yueOHoro mpenmera «buonorus» Ha
yriy0JIEHHOM YPOBHE OPUEHTHPOBAHEI Ha o0ecrieueHrne MporIbHOTO 00yIeHUs 00yYarOIIIXCs
Oouonornu. OHM BKIIOYAIOT: crenu(puYeckue i OMOJOTMM HAy4yHbIE 3HAHHS, YMEHHSA W
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX HPHUMEHEHHIO B PA3JIMYHbIX Y4EeOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeaMerHbie pe3yapTaThl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs YyueOHoro mnpenmera «buonorus» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHUHbBI MHpa, B IO3HAHWU 3aKOHOB MPUPOIBI U
pelieHny mpodieM paloHaIbHOTO IPUPOIOTIOIL30BaHMS, O BKJIAJe POCCUMCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METa0OoJu3M, TOMEOCTa3,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHMS, pacIIEIJICHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMYECKHUX pPSAIOB B HacileACcTBeHHOW wusMeHunBoctu H. M. Basuiosa), npuHUuUIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAaHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpubOB, pacTeHH,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeH W X (PYHKIUIMHU, MEXKy OPraHAMU U CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YElIOBEKa M WX (QYHKIMSIMH, MEKIy CHCTEMaMHU OPTaHOB U WX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u hakropamu cpeapl OOUTAHHUS;

YMEHHE BBISIBIISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HbIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE PaldOoThl, COONIONATh MpaBWiIa MPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4E€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
obnactu OMONIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEITHCKOTO X031CTBa, MUIIEBON
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpTraHu3aIMsaX CpeIHero MpohecCuOHaTBLHOTO U BBICIIEro 00pa3oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTMYECKUX MPOOJIeM YelOBEUeCTBa, a TaKXKE B PEIICHHWU BOMPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupojie, OoOIMIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIETh CHCTEMON OMOIIOTMYECKUX 3HAHWU, KOTOpas BKIIOYAET OMpEACNCHUs U
MOHMMaHHUE CYNTHOCTH OCHOBOMOJAraloMuX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomorun), yderus (A. H. CeBeproBa — 0 MyTsSX U HampaBICHHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (THmoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJIALUHU, TPUCITIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM M MPUCHOCOOJIEHUAMU K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPIraHU3MOB B COOOIECTBAX, AHTPOIOI'€HHBIX U3MEHEHHH B HKOCHCTEMaxX CBOE MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTaHHsS, €IMHCTBA UYEIIOBEUECKUX pac, HEOOXOAUMOCTU
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyaMpys LeNb UCCIIeI0BaHMsI, aHATM3UPOBATh MOJyYSHHbIE Pe3YyJIbTAaThl U 1€1aTh BBIBOBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKON padoTe MO OMOJIOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
MOJIyYEeHHBIE PE3YJIbTaThl HA YUEHUUECKUX KOH(PEPEHIUIX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOp Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHMsS B OpPraHM3ALUAX CPEIAHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.

B depepanbHbiX M permoHanbHbiX npoueaypax OLEHKM KadecTBa 0b6pa3oBaHUsA
ncnosb3yetcAa nepeyeHb (KoguduKaTtop) pacnpenenéHHbIX MO K/aaccam NpoBepsieMblxX
TpeboBaHMI K pe3ynbTaTamM OCBOEHWMA OCHOBHOW 06pa3oBaTe/NIbHOM MPOrpammbl OCHOBHOTO
obuiero ob6pasoBaHMNA N INEMEHTOB COAEPKaHMA No Buonoruu.



IIpoBepsiemble TpeOOBaHUSA K pPe3y/IbTaTaM OCBOCHHMS OCHOBHON 00pa3oBaTeIbHOM

nporpammsl o d6mosoruu (10 kiaacc)

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

1

CdhopmupoBaHHOCTH 3HAHWUH O MECTE W POJM OMOJIOTHM B CHCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTHUHBI MHpPA M HAYYHOTO MHUPOBO33PEHUS; O BKJIAJEC POCCUUCKHUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH;, (YHKIIMOHAIBLHON
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHsI )KU3HCHHBIX 331249

YMeHue packpbiBaThb COJEp)KaHWE OHOJOTMYECKUX TEPMUHOB M IIOHATUM:
KW3Hb, KJIETKA, OpPraHu3M; MeTabosm3M (OOMEH BEIIECTB W IPEBpallCHHUEC
SHEPTruM), TOMEOCTa3 (CaMoperyssiius), YpOBHEBas OpraHu3aius >KUBBIX
CHCTEM, CaMOBOCIIPOU3BEICHHUE (penpomyKIusi), HACJIE/ICTBEHHOCTD,
HN3MCHYUBOCTb, POCT U pa3BUTUC

YMmenne wu3naraTb OHOJOTMYECKHE TEOpUHM  (KJIETOYHAs, XPOMOCOMHas,
myTtannoHHasi), 3akonsl (I'. Mengens, T. Moprana, H.W. BaBusnosa) u yuenus (o
[EHTpaX MHOTroo0pasusi W TPOUCXOXKICHHS KyJIbTYpHbIX pactenmid H.U.
BasuiioBa), onpeensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BJIaZICTb MCTOJAAMU HAYYHOI'O ITO3HAHUS B OHOJIOrUH (Ha6J'IIOI[eHI/Ie n
OIMHUCAHUC KHUBBIX CUCTEM, IMPOLECCOB U SIBJ'[CHI/II\/'I; opranu3anuvs U INpPOBCACHUC
OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHKCHUC THUIIOTC3bI, BBIIBJIICHHUC
3aBUCUMOCTH MCXKAY HCCICAYCMBIMU BCINMYHMHAMU, 0OBSACHCHHE IMOJIYUCHHBIX
PE3YJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB; YMCHHC
ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pGSYJ'II)TaTOB)

YMeHune BIJIENATh CYIeCTBEHHbIE IPU3HAKH BUPYCOB, KIETOK MpO-

KapuoT W DJYKAapuOoT, OAHOKJIICTOYHBIX W MHOTOKJICTOYHLBIX OPraHu3MOB;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBpAILEHHs] SJHEPTUU B KIIETKE,
doToCHHTE3a, MIACTHYECKOTO M DSHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO32a, Mel03a, OMJIOJJOTBOPEHHSI, PA3MHOXKEHUS, MHAUBUYaTbHOTO Pa3BUTHS
opraiu3Ma (OHTOreHe3)

YMmenne MNPUMCHATHL MOJYYCHHBIC 3HAHUA JJIA 00BSICHEHHUST OMOJOTMYECKUX
MPOILIECCOB U SBJICHUH, sl IPUHATHS MPAKTHUECKUX PEIIEHUH B TOBCEAHEBHOM
KU3HU B IeNsXx obOecrieyeHUs 0e30MacHOCTU CBOErO 3/I0pPOBbS U 370POBbS
OKpY)KaIOUIMX JIIOJIeH, COOJIOAEHUS HOPM TIpPaMOTHOTO TIOBEJCHHUS B
OKPY’KaIOIIeH MPUPOTHON cpesie; MOHUMaHue HEOOXOIMMOCTH HMCIOIb30BAHMS
JOCTH)KEHUI COBPEMEHHOW OHOJOrMM U OMOTEXHOJOTHH sl palMOHAIbHOTO
MPUPOIOTIOIB30BAHNUS

YMeHue periath dJeMeHTapHbIe TCHETUYECKUE 3a7]a4i Ha MOHO- U TUTHUOPHUTHOE
CKpEILIMBAHMNE, CLEIUIEHHOE HacJe10BaHUE; COCTaBIIATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBaHU JJIs MPeACcKa3aHusl HACcIeIOBaHUS IPU3HAKOB Y
OPraHnu3MOB

YMeHue BBHIMOITHATH JIA0OpATOpPHBIE U TMPAKTUYECKHE padOThI, COOJIIOIATH
npaBujIa Ipu padboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYTOBAHHEM




YMeHne KpUTHYECKH OLEHHMBAaTh M  HHTEPIPETUPOBATH  MHPOpPMAIUIO
OMOJIOTUYECKOr0 COJIEP KaHMs, BKJIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3nnuHbiX uctoyHukoB (CMU, HaydHO-TIOMYNIpHBIE MAaTE€PUAIIbI); ITHUECKHUE
ACTIEKThI COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTHH, METUIIUHE, OMOTEXHOIOTUN

10

YMenue co3aBatb COOCTBEHHBIEC MMCHbMEHHBIE M YCTHBIE COOOIIECHHS, 00001Iast
Ouosorndyeckyro HHGOpPMALMI0O M3 HECKOJbKUX HCTOUYHUKOB, TI'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN annapar OMoJI0ruu

IIpoBepsiemble 3j1eMeHTHI conep:kanus (10 kiaacc)

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

buoaorusa kak HayKa

11

buonorust — Hayka o xuBoil npupoze. Ponb Ouonoruu B GopMUpOBaHUHM COBPEMEHHOMN
HAy4YHOU KapTuHBI Mupa. CrucreMa OHOJIOTHYEeCKUX HAYK

1.2

Mertoapsl TO3HAHHMS JKMBOM TpUpoAbl (HAOMIOJIEHHWE, OKCIEPUMEHT, OIHCAaHUE,
U3MepeHue, KIIacCu(PUKAINS, MOJICTHPOBAHUE, CTATUCTHYECKAss 00pabOoTKa JaHHBIX )

KuBble cUCTEMBbI U HX opranusanus

2.1

Kupbie cucrembl (OuocHcTeMbl) Kak TMpeaMeT u3ydenus Ouonoruu. CBoiicTBa
OMoCHCTEM M MX pazHooOpasue

2.2

YpoBHM  opraHuzanuu  OMOCHUCTEM:  MOJIEKYJISPHO-TEHETUYECKUH,  KJIETOYHBIH,
OpraHu3MEHHBIH, MOIMYJIALMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOChepHBIN

XuMHYECKasaA COCTAB H CTPOCHUE KIICTKH

3.1

XUMHUYECKUN COCTaB KJIETKU. XUMHUYECKHUE 3JIEMEHTEL: MaKpODIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boma u muHepanpHble BemlecTBa. PyHKUUMU BOABI U MHUHEPAIbHBIX
BelecTB B kietke. [loanep:kanue ocMoTHUecKOro 6amaHca

3.2

benku. CocraB u crTpoeHue OelaKkoB. AMHMHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHuMble ¥ 3aMeHHMblE aMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJIb! (II€pBUYHAS, BTOPUYHAsA, TPETHUUHAs U YETBEPTHUHAs
CTpyKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonornueckue ¢GyHKIUU OEIKOB.
®epMeHTHl — Ouosiornueckue karanusaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN LIEHTD,
cyOctpatHas cneuuduuHocth. Kodepmentel. Burtamunsl. Otianuus (pepMeHTOB OT
HEOpPraHUYECKUX KaTallu3aToOpoOB

3.3

VYrneBoabl: MoHOcaxapuabsl (IJIOK03a, pubo3a W J1€30KcUpUO03a), Arcaxapuibl
(caxapo3a, JaKTo3a) W  MoOJUcaxapuisl  (Kpaxmas, TJIMKOT€H, IeJUTI0JI03a).
Buonornyeckre GyHKINU YTIIEBOJIOB.

Jlunuasl: TpUrIMUEpUIbl, cTepounsl, ¢ochomunuasl. I'mapoduabHO-TUAPOPOOHBIE
cBoiictBa. buonornyeckue ¢yHkimu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JIMIAIOB KaK HCTOYHUKOB YHEPTUHU

3.4

Hyxneunossie xucnotsl: JIHK m PHK. Hyxneotuasl — MOHOMEpBl HYKJIEHHOBBIX
kucinoT. Ctpoenne u Gynkuuu JTHK. Crpoenne u ¢pynkunu PHK. AT®: ctpoenue u
byHKIIUN

3.5

[{utonmorust — Hayka o kietke. Kiierounas reopusi. MeToabl H3y4eHUs KIETOK

3.6

Knerka kak nenocTHas xuBas cucrema. O01ue Npu3Haky KIETOK: 3aMKHYTasi Hapy KHast
memOpaHna, mosekynsl JJHK kak reHeTnueckuii anmapar, CHCTeMa CHHTe3a Oelka




3.7

Tumel KJIETOK: JyKaproOTHYecKass MW mpokapuotrhyeckas. (OcoOEHHOCTH CTPOCHUS
MIPOKapUOTUUYECKON KieTKU. KieTounas creHka 6aktepuii. CTpoeHHEe 3yKapuOTHISCKOM
kJ1eTkH. OCHOBHBIC OTJIMYHS PACTUTEIHHOM, )KUBOTHOM M TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIIE€TOYHAs CTCHKA, INIMKOKAINKC, MX (YHKLUH.
[Tna3maTtndeckas memOpaHa, e€ coiictBa U (pyHkumu. [lurormasma u e€ opraHoubL.
OpnomemOpanubie opranounsl  kietku: OIIC, ammapatr ['onbmku, JIM30COMBI.
IloiyaBTOHOMHBIE OpPraHOUABI KJICTKHA: MUTOXOHAPHUHM, IUTacTUAbL. IIpoucxoxneHue
MHUTOXOHAPHA ¥ TuiacTuia. Buael mmactun. HememOpaHHbIE OpraHOMIBI  KIIETKU:
pUOOCOMBI, KJIETOYHBIN LIEHTP, PECHUYKH, KIYTUKU. DYHKIMHM OPraHOUJOB KIIETKH.
Bxirouenus

3.9

SAnpo — perymsaropuelii 1eHTp kieTkd. CrTpoeHuwe sjapa: sAaepHas 000J0dKa,
KapHUoILIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

KuzHeneaTeIbHOCTDL KJIECTKH

4.1

O6men BemiecTB, WM MeTaboau3M. AccuMuisanus (IJIacCTUUECKUd OOMeH) u
TUCCUMWIIALIAS  (SHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI E€IUHOTO Ipolecca
Merabonu3ma. Tumsl OOMEHa BEIIECTB: AaBTOTPOQHBIH H rerepoTpodHbIi. Posb
(depMeHTOB B OOMEHE BEIIECTB U IPEBPAIIECHUN YHEPTUH B KIETKE

4.2

®dotocunrte3. CBeToBas u TeMHOBast Ga3bl (hoTocuHTE3a. Peakiuu ¢poTocunTesa.
DddekTuBHOCTL PoTOCHHTE3a. 3HaUeHHEe POTOCUHTE3a IS KU3HU Ha 3emiie. Biusuue
yCIOBHI cpeabl Ha (OTOCHHTE3 M CHOCOOBI TMOBBINICHUS €ro MPOJYKTHBHOCTH Y
KYJIbTYPHBIX PaCTCHUIA.

XeMocHHTe3. XEeMOCUHTE3UPYIOIIHe OakTepuu. 3HAUeHHE XEMOCHHTe3a ISl KU3HU Ha
3emite

4.3

DHepreTuyeckuii oOMeH B KieTke. PacmiensieHue BEIIECTB, BBIJACICHHE U
AaKKyMYyJIUPDOBaHHE 3HEPIUU B KIETKE. OTambl dHEpreTuyeckoro oOMeHa. [ nmmkonus.
bpoxxenne u ero Buabl. KucnopogHoe oOKHCI€HHE, WM KIETOYHOE JbIXaHHE.
D¢ heKTUBHOCTh IHEPTETUUECKOTO 0OMEHa

4.4

Peakuun marpuuHoro cuHTe3a. ['eHetnueckas uHpopmanus u JIHK. Peanuzauus
reHeTuYeckoil wuHpopmanuu B KJIeTKe. [eHeTHueckuid KOJA U €ro CBOMCTBa.
Tpanckpunuuss — warpuunblii cuHte3 PHK. Tpancmsiumst — OuocunTe3 Oenka.
KonupoBanue amuHokucnot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsle ¢opmbl ku3Hu — Bupycbl. Hctopust oTkpeitus BupycoB (/.M.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTH BUpYycoB. bakreprodaru.
bone3nn pacreHuii, JKMBOTHBIX M UEJIOBEKAa, BbI3bIBAEMbIE BHpycamu. Bupyc
ummyHonepunmra uvenoBeka (BUY) — Bos3Oymurenr CIIM[a. IIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUN

PasmHoxeHME 1 NHAUBUAYAJIBbHOC PAa3BUTUEC OPraHU3MOB

5.1

KneTounslii 1uki, wiM KU3HEHHBIH UK KiIeTku. MHTtepdaza u murto3. [lpouecchl,
nporekarone B uHTepdaze. Permmkanus — peaknus matpuyHoro cunresa JIHK.
Ctpoenune xpomocoM. XpOMOCOMHBIM Habop — Kapuotum. JUIUIOWIHBIA U
TaruUIOUJIHBI  XpOMOCOMHBIE  Habopel. XpomaTuzibl. lluTomoruueckwe OCHOBBI
Pa3MHOKEHUs U UHMBUyaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenne xnerkn — muto3. Cragum murosa. IIpouecchl, TpoucXoasIMe Ha pa3HbIX
CTaJMsIX MUTO3a. BUOJOrMYEeCKU CMBICIT MUTO3a




5.2

@opMbl  pa3sMHOXKEHHsI OpraHu3MoB: Oecroioe ¥ mojoBoe. Buasl Oecnosoro
pasMHOXKEHHUsS:  JIJIEHMEe HaJBOE, I[IOYKOBaHME OJHO- M  MHOIOKJIETOYHBIX,
CropooOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKeHHEe. VICKycCTBEHHOE KJIOHUPOBaHHE
OpPIraHU3MOB, €r0 3HAUYEHUE JUIs CeJIEKLIUU

5.3

[TomoBoe pa3MHOXEHUE, €T0 OTIUYHUS OT OECITOIOorO.
Meiio3. Ctaguu meio3a. Ilpoueccel, mpoucxoadiue Ha craausx Mmeiiosza. [loBeaenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbICI M 3HaUEHUE MEii03a

5.4

['ameTorenes — mporecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE JKeJIe3blI:
CECMCHHHUKU U SHUYHUKU. O6pa30BaHHe U PpasBUTUC TIIOJIOBBIX KIJIECTOK — TaMCT
(ciepmaro3ou], SHIEKIeTKa) — crepMaroreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHHUS
AUIEKIETOK U criepMaTo3ou1oB. OmiogoTBopenue. [laprenorenes

5.5

NuauBuayanbHOe pa3BUTHE (OHTOTeHe3). DOMOpPHUOHAIBHOE pPa3BUTHE (IMOpPUOTEHE3).
Oranbel  AMOPHOHANBHOTO PAa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: JpoOJeHwe,
racTpyJisiuus, OPraHOTEHE3. [TocTamOproHanbHOE pa3BUTHE. Tunbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HETIPsIMOe (JTMYMHOYHOE). BriusiHue cpeapl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaauM pa3BUTUA

HacJyieacTBEHHOCTb 1 H3MEHYMBOCTh OpraHu3mMoB

6.1

[Ipenmer u 3amaum reHeTHKu. VcTopusi pa3BuUTHS TeHETUKH. Bkiam poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETUKU. MeTO/Ibl TeHETUKH (TUOPUIOIOTHUYECKHA,
[IUTOTEHETUUECKUN, MOJIEKYIIpHO-TeHeTuYecKnuii). OCHOBHbIE TE€HETUYECKUE TOHSTHS.
['eneTnyeckasi CHMBOJIMKA, UCIIOIb3yEMas B CXEMaxX CKpPEIIMBaHUN

6.2

3aKOHOMEPHOCTH  HACJIEJOBaHWs TPHU3HAKOB, YCTaHOBIeHHBIe [. Menuenem.
MoHorndpuaHOe CKpeniuBaHue. 3aKOH eIMHOO0pa3usi THOPUIOB MEPBOTO TOKOJICHUS.
[TpaBmiio TOMUHUPOBaHUS. 3aKOH paclIeIIeHUs] IpU3HaKoB. [ MIOTe3a YUCTOTHI raMeT.
[TonmHOE M HEMOIHOE JOMUHUPOBAHHUE.

JluruOpumHoe CKpemmBaHWe. 3aKOH HE3aBHCHMOTO HACIEJAOBaHUS IPHU3HAKOB.
[{luToreHeTyecKue  OCHOBBI ~ JTUTHOPUIIHOTO  CKpPEUIMBAaHMS.  AHAIH3UPYIOIIEE
cKkpemmBanue. lVcmonp30BaHUE aHATU3HUPYIONIETO CKPEIIUBAHUS JUIS OTPEICIICHUS
T€HOTHIIa 0COOU

6.3

CuenneHHoe HaciefgoBaHue mnpusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJIeI0BaHUIO reHoB. HapyIieHue clerieHus reHoB B pe3ysbTaTe KPOCCUHIOBEPA.
XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHnEe KapThl.

I'eneruka nona. XpoMOCOMHOE ONpPEEIEHUE 110J1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle ¥  rereporameTHele  opraHusmsel. HacienoBaHue  npHU3HaKOB,
CLIETUIEHHBIX C I10JIOM

6.4

N3meHunBOCTh. BuAbl M3MEHUYMBOCTH: HEHACIIECICTBEHHAs M HacCJEACTBEHHasd. Poub
Cpelbl B HEHACJEICTBEHHON W3MEHYMBOCTU. XapaKTepUCTUKA MOIU(PUKALMOHHON
W3MEHYMBOCTH. BapuanuoHHbIi psAa W BapuanuoHHas KpuBas. Hopma peakuuu
npu3Haka. KonnyecTBeHHbIE M KAUECTBEHHBIE TPU3HAKU U MX HOPMa PEaKIUH.
CgoiicTBa MOU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

Hacnencreennas, WIM  TEHOTUIIMYECKas, U3MEHYUBOCTb. KomOunaTtuBHas
U3MEHYMBOCTh. Meii03 U MOJI0BOI mpolecc — 0OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH.
MyTanonHasi W3MEHYMBOCTb. Kiaccudukamus MyTaluii: T€HHbIE XPOMOCOMHBIE,




reHomMHble. Yacrora u TpuuMHBl MyTauuid. MyrareHHsle  (QakTopbl. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacliencTBeHHOM n3MenunBoctyd H.M. BaBuioBa

6.6

Ienetrka uvenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOJbI T€HCTHKH 4YeJIOBEKa:
reHeaJIOrMYECKHiA, OJIM3HEI[OBBIN, IMTON€HETHYECKUH, ONOXUMHYCCKHIM, MOJICKYJISPHO-
FEHETUYECKUH. CoBpeMeHHOE orpeeeHne FEHOTHIIA: [TOJIHOTEHOMHOE
CCKBEHHPOBAHWE, T'€HOTHIIMPOBAHHE, B TOM uucie ¢ mnomoiipio III[P-anamu3a.
HacnencrBennnle 3a001eBaHys Y€I0BEKA: TeHHBIE 00Ie3HM, O0JIE3HN ¢ HACIEACTBEHHON
NPEPACIONOKEHHOCTBIO, XPOMOCOMHbBIE OoJyie3Hn. COMaTHYECKHE W TI'eHEPaTHBHBIC
myTtanuu. llpuHnmnel 310poBOro obOpasa KU3HH, AMATHOCTHKH, HPOPHIAKTHKH U
JICYCHHMsSI TCHETHYCCKUX  OosiesHel. MeAMKO-TeHETHYECKOe  KOHCYJIbTHPOBAHUE.
3HayeHHEe MEAMIIMHCKOM TE€HETHKH B MPECAOTBPAINCHHM W JICUCHHMH TE€HCTHYCCKHX
3a00/1€BaHUI YeJIOBEKA

Cesexniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

CenekIus Kak HayKa U Mpoliecc. 3apoxKAeHUE CelIeKIuu U fomectukamnus. Yuenue H.U.
BaBunoBa 0 I1eHTpax MPOUCXOXKACHHUS U MHOT0OOpasusi KyJIbTYpPHBIX pPAaCTCHUU.
L{eHTpBI MPOUCXOKIACHUS JOMALIHUX KUBOTHBIX. COpPT, IOPOJa, IITAMM

7.2

CoBpeMeHHbIE METOABI CeleKIMU. MaccoBbIil U MHANBUAYATbHBIA OTOOPHI B CENIEKIIMH
pacTeHuid U >KMBOTHBIX. OlleHKa JKcTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBaHHE —
uHOpuauHr. Yucras nuHust. CKpeluBaHue YUCTIX JUHU. ['eTeposuc, win rudpuaHas
cuna. HeponctBeHHoe ckpenuBanue — ayropuaur. Otnanéunas rubpuauzanus u eé
ycnexu. VCKycCTBEHHBI MyTareHe3 H IOJy4Y€HHE MOIUIUIONAOB. JlOCTHXKEHUS
CEJICKIIMH PACTeHHI, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorust kak orpacip NpPOU3BOACTBA. ['€HHas MH)XKEHEepHUs. DTalbl CO3/JaHUA
pexomOunantHoii JIHK wu TpaHcrennsix opranuzmoB. KierouHass wuH»KeHepus.
Kiterounsle KynbTypel. MUKpPOKIOHAIIBHOE pa3MHOKEHHE pacTeHuil. KiionupoBaHue
BBICOKOIIPOJYKTHUBHBIX  CEIbCKOXO3SWCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKHE H
strueckue npoodsuembl. 'MO — reneTndecky MOAUPUIIMPOBAHHBIE OPraHU3MBI

IIpoBepsiemble TpeGOBaHUS K Pe3yJbTATaM OCBOEHHSI OCHOBHOI1 00pa3oBaTeIbHOI

nporpamMmsl o 6mosoruu (11 kiaacc)

Kon HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI

NPOBEPSIEMOT0 o0pa3oBaTe/ILHON MPOrPaMMBbl CPeTHET0 00IIEero 00pa30BaHuUsI

pe3yJabTara

ChopMupoBaHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HaYYHOH KapTUHBI MHpa M HayYHOTO MUPOBO33PEHUS; O BKIAJ€ POCCUUCKUX H
3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B pPa3BUTHE OWOJIOTUH; (PYHKIHMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JIJIs peIlIeHHs! )KU3HEHHbIX 3314

YMeHHne pacKkpbIBaTh cojep)kaHHe OMOJOTHYECKUX TEPMHUHOB M TMOHSATHHA: BHJ,
MOMYJISMS, TeHOGOH, IBOJIOLMS, NBWXKYIIKME CUIbl ((aKTOpbI) 3BOJIOLUU,
MPUCIIOCOOJIEHHOCTh OPraHM3MOB, BUJI000pa30BaHue, HIKOJIOrHYecKrue (pakTophl,
HKOCHUCTEMA, IPOAYLEHTbl, KOHCYMEHTBI, pPEIyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa




YMeHue uznaratb Onojorudeckue Teopuu (dBomronnonHas teopus U JlapBuHa,
CUHTETHYECKasl TeOPHUs SBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIILIEBOTO
cxoactBa K.M. bapa, uepeoBanus riaBHbIX HalpaBJICHUNW U MYTEH 3BOIIOLIMHU
A.H. CeeproBa, yuenus o Owochepe B.M. Bepnaackoro), omnpenensth
IPaHUIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIIaJieTh METOJIaMH HAYYHOT'O TIO3HAaHWS B OWonoruu (HaOIOaeHUE U
OINMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI; OpraHU3alus U IPOBEICHUE
OMOJIOTUYECKOT0  AKCIIEPUMEHTA,  BBIIBM)KCHUE  THUIIOTE3bl;  BBISBICHHUE
3aBHCHMOCTH MEXIy HCCICIyeMbIMU BEIMYMHAMH, OOBSCHEHHE MOTyYECHHBIX
pe3yIbTaTOB, UCHOJb30BAHHBIX HAYUYHBIX MMOHATUNA, TEOPUNA U 3aKOHOB; YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3yJIbTaTOB)

VMeHHE BBLICIATh CYIIECTBCHHBIC MPU3HAKH CTPOCHHS OHOJOTHYECKUX
O00BEKTOB: BHJOB, MOMYJSIUNA, MPOMYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreOIIeHO30B M 3KOCHCTEM; OCOOCHHOCTH IIPOLIECCOB HACICICTBEHHOMN
U3MEHYMBOCTH, €CTECTBCHHOTO 0TOOPA, BUA000pa30BaHUsI, IPUCIIOCOOICHHOCTH
OpPraHW3MOB, JICHCTBHUS 3KOJIOTHYECKUX (DAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIECTB M IOTOKAa JHEPrHM B JKOCHCTEMAaX, aHTPOMOTCHHBIX H3MEHCHHU B
9KOCUCTEMAX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXMMHYECKUX
IIUKIIOB B Onocdepe

YMeHue NpuMEHSATh NOJy4YEHHBbIE 3HAHUSA JUIsl OOBSICHEHHS OMOJOTMYECKHX
IIPOLIECCOB U SBJICHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUH B IIOBCEIHEBHOU
JKU3HH B 1eNAX oOecrieueHusi O€30MacHOCTU CBOETO 3J0POBbsI U 30POBBS
OKpYXaloIMX JII0JEH, COONIIoIeHUsT HOPM TIPAaMOTHOIO IIOBEACHUS B
OKPY’KaIOIIeH MPUPOTHON cpeie; MOHUMaHue HEOOXOIUMOCTH HCIIOIb30BAHMS
JIOCTHKEHU N COBPEMEHHOU OuoI0rNH U1 paLMOHAIILHOTO
MIPUPOIONOIB30BaHUS

YMeHne pemiaTh dJIeMEHTapHble OHMOJOTHYECKHE 3a/ay, COCTaBJISATh CXEMBbI
MepeHoca BeIIeCTB U DHEPTUU B SKOCUCTEMaX (1IeTIH MTUTAHMS])

YMeHue BBINOIHATH JIa0OpaTOpHbIE U MPaKTHYECKHE paboThl, COOJIOIATh
npaBuia pu paboTe ¢ yueOHbBIM U 1a0OpaTOpHBIM 000PYI0BAHUEM

YMeHHe KpPUTHYECKH OILIGHWBAaTh M  HMHTEPIPETUPOBATH  HHQPOPMAIIHIO
OMOJIOTMYECKOTr0 COJIEP)KaHUs, BKIIOYAIONIYI0 IICEBJAOHAyUYHblEe 3HaHUS U3
paznuuHbix  uctouHukoB  (CMU,  HayuyHO-TIOMyJNsipHBIE  MaTepHalbl);
paccMaTpuBaTh INOOANbHBIE JKOJIOTUYECKHE MPOOJIIEMBI COBPEMEHHOCTH,
(GhopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITUIO
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YMenne co3naBath COOCTBEHHBIE TMCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001as
OMONIOTHYeCKYyI0 WH(POPMAIUI0 M3 HECKOJbKHX HCTOYHHKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapat OMoJI0ruu




IIpoBepsiemble 3jieMeHThI conep:kanud (11 kiaacce)

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

3BOJI]OIII/IOHH3H ouosorus

1.1

DBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CBugerenbcrBa 3BoaoLMH. [lageoHTONOrMYECKHe: MOCIEN0BATEIbHOCTh IOSBICHUS
BUJIOB B MaJCOHTOJOTUYECKON JIETOMUCH, NepexoHble ¢opMmbl. buoreorpaduueckue:
CXOJACTBO M pasnuuue ¢ayH U (Grop MaTepUKOB M OCTPOBOB. DMOPHUOIIOTHYECKHE:
CXOZCTBA U paznuuus SMOPHOHOB pa3HbIX BUJIOB MMO3BOHOYHBIX.
CpaBHUTEIBHOAHATOMUYECKUE:  TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYyIUMEHTapHbIE
Opranbl,  araBU3Mbl.  MOJEKYISIPHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHH3MOB
HACJICICTBEHHOCTH U OCHOBHBIX META0O0IMUYECKUX ITyTEH Y BCEX OPraHM3MOB

1.2

OpomtoruonHas Teopuss Y. JlapBunHa. Ilpennochbulki BO3HUKHOBEHHUS JapBUHU3MA.
JIBuKkyle cuibl 3BOJMIOUMU BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE NIpU
OTPAaHMYEHHOCTH  PECYpCOB,  HEONpenesiéHHas  U3MEHYMBOCTh, Oopbba  3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrernueckas Teopus oHBomounu (CTD) ©  OCHOBHbIE €€  TOJOXKEHUS.
Muxkpososmronus. [Tomynsius kak eTuHUIA BIIA U DBOJIIOLUU

1.4

JBmwxymue cuitbl ((pakTOpbl) SBOJIONMHA BUAOB B MpUpoae. MyTallMOHHBIA MPOLEcC U
KOMOWHATHBHAS U3MEHUYMBOCTD. [10Ny IsIIIMOHHBIE BOJIHBI U Ipeiid reHoB.

W3omsiuust u murpanusi. ECtecTBeHHBIN 0TOOp — HAPABJISIFOUTUHN (DaKTOP SBOJIIOIIH.
®opMBbI €CTECTBEHHOTI'O 0TOOpA.

[TpucnocoOneHHOCTh ~ OpraHM3MOB  KaK  pe3ynbTaT  3Bojronuu.  IIpumepst
npUcnocoOIeHni y opranu3MoB. ApoMop(O3bl U UAHOAIANTALINH.

Bun u BunooGpaszoBanue. Kpurepuu Buga. OCHOBHbIE (JOPMBI BH1000pa30BaHMSL:
reorpaguueckoe, 3K0JI0rH4ecKoe

1.5

MaKp03BOJ'IIOI_[I/I$I. (DOPMBI OBOJIOIHNHN: q)HHeTI/I‘lCCKaSI, AUBCPICHTHAA, KOHBCPICHTHAA,
napaJjjicjibHasid. H606paTI/IMOCTI> OBOJIOIHNHU

Bo3HuKHOBeHHE U PA3BUTHE )KU3HHA HA 3emuie

2.1

Jlonay4HbIe IIPEICTaBICHUS O 3apOXKACHUH KU3HU. HayuHble rTUIIOTE3bI BOSHUKHOBEHUS
JKU3HM Ha 3emye: aOuoreHe3 MW HaHcrnepMus. XUMHYECKas  DBOJIOLUS.
OKCHepUMEHTAIIbHOE TOJTBEP)KICHUE XHMHUYECKOW »sBomtouuu. HadanpHble 3Tamsl
O6uonoruueckoit sBomonuu. I'nnoresa PHK-mupa. IlepBble KI€TKH U UX 3BOJIOLHUS.
PopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

PazButne »xu3HM Ha 3emisie 1o spaM u mnepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickas 3psl. [lameo3oiickast 3pa U €€ mepuoabl: KeMOPUNHCKHM, OPIOBUKCKHM,
CUJIIypUHCKUH, JEBOHCKHW, KaMEHHOYTOJbHBIM, NMEepMCKuH. Me3o030iickag 3pa U eé
IIEPUOJIBL: TPUACOBBIN, IOPCKUM, MEIOBOM.

KaiiHo3oiickass spa u €€ mepuojbl: MaJ€Or€HOBbIA, HEOT€HOBBIM, AHTPONOTECHOBBII.
XapakTepucTuKa KiIuMaTa ¥ reojorTH4eckux mporieccoB. OCHOBHBIE ATAlbl 3BOJIOIUH
PacTUTEIBLHOTO U KUBOTHOTO MHpa. ApoMopd03bl Y pacTEHUI U )KUBOTHBIX.
[TostBneHue, pacuBeT U BBIMUpPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrtema OpraHM4ecKOro MUpa Kak OTpakeHHe BOJIIOIUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPyl OPraHU3MOB




2.4

OBOJIIOIMSL  YEJIOBEKAa. AHTpONOJOrvMs Kak Hayka. Pa3BuTue mnpeactaBieHuUd o
MIPOUCXOXKICHUN YesoBeKka. MeTonbl u3ydyeHus antpororenesa. CXoAcTBa U pa3inuyus
YyeJioBeKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymme cunsl (daktopbl) aHTpororene3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBEHHBIM 00pa3 >KU3HM, M3TOTOBIIEHHWE OpYIUN Tpyna,
MBIILUICHHUE, PEYb

2.5

OcHOBHBIE CTaAMM U BETBH 3BOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK yMebl,
Yenosek npsaMoxonsamui, YemoBek HeaHaepranbckui, YenosBek pasymusid. Haxonxu
HCKOIIAaeMBIX OCTAHKOB, BpEMs CYIIECTBOBAaHUS, OOJACTb PACHpPOCTPAHEHHUs, O0BEM
FOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPY s

2.6

UYenoeueckue pacbl. OCHOBHBIE OOJIBILIME Pachl: €BpONEounaHas (€Bpa3uiicKasi), HErpo-
aBCTpajiouiHas (PKBAaTOpHUAJIbHAS), MOHTOJIOWJHAS (a3MaTCKO-aMepUKaHCKas). UepTsl
IPUCTIOCOOTIEHHOCTH MPEACTaBUTENIEH YEIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBAHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacuzma

OpraHu3Mbl H OKpY:KawINas cpeaa

3.1

Okojorusi Kak Hayka. 3aJaud M pas3feibl 3KoJOoruu. MeToapl 3KOJOTHYeCKUX
UCCIIeIOBaHUM. Dxosornyeckoe MupoBo33peHue. Cpeabl oOUTaHUS OPraHU3MOB:
BOJIHAsl, HA3€MHO-BO3/1yIlIHAsl, IOYBEHHAsl, BHYTPUOPIaHU3MEHHASI

3.2

Oxonorudeckue ¢aktopbl. Knaccudukanus skonorudeckux (pakTopoB: aOMOTUYECKUE,
OMOTHUYECKUE U aHTpONOreHHbIe. JlelicTBHE HKOIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI

3.3

AbuoTtnueckue (GpaKkTophl: CBET, TEMIIEPATypPa, BIAXHOCTh. POTONEPHOAN3M.
[TpucniocoOnenust OpraHu3MoB K JeicTBHIO a0NOTHUECKUX (pakTOpoB. buonornyeckue
PUTMBI

3.4

buotnueckne dakroppl. Buasl OMOTHMUECKMX B3aMMOJEHCTBHMH: KOHKYpPEHIIMS,
XMIIHUYECTBO,  MapasuTH3M,  MYyTyaJlu3M, KOMMEHcCalu3M  (HaxJIeOHMYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpanu3M. 3HaueHue OMOTHYECKUX B3aUMOJIeHCTBUIA
JUISL CyLIECTBOBaHMSI OPraHU3MOB B PUPOJIHBIX COOOIECTBAX

3.5

OKOJIOTUYECKHE XApAKTEPUCTUKUA NOMyssAnuu. OCHOBHBIE IOKA3aTeNH IOMYJIALUU:
YHUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUrpanus. JuHaMmuka
YUCJIIEHHOCTH IOMYJISILUY U €€ perymsius

Coo01recTBa ¥ IKOJIOTHYEeCKHE CHCTEMBI

CoobmecTBo  opranusmMoB —  OuoreHo3. CrTpykTypel  OMOIIEHO3a:  BHJOBaf,
IPOCTPaHCTBEHHAsI, Tpopuueckas (mumieBas). Buapl-nomuHaHThl. CBs3u B OHOIICHO3€E

4.2

Dkonorudeckue cucteMbl (3KocucteMbl). [lonarue 06 skocucTemMe U OHOTEOIEHO3E.
OYHKIHMOHAIbHBIE KOMIIOHEHTHI YKOCUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, PEIYLICHTHI.
KpyroBopor BemecTB W TMOTOK SHEPrUU B IKOCUCTeMe. Tpoduyeckue (MHILIEBHIC)
ypoBHHM 3KocUcTeMbl. [luimieBbie nenu u cetu. OCHOBHBIE MOKA3aTeNd SKOCHUCTEMBI:
OmomMacca, MPOAYKIHSA. OKOJOTHYECKHE MHPAMUIbL: MPOAYKIUU, YUCICHHOCTH,
OomomMaccel. CBOWMCTBAa JKOCHCTEM: YCTOWYMBOCTb, CaMOPETYJSIUS, pPa3BUTHE.
Cykueccust




4.3 ITpuponHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M pPEK. OKOCHUCTEMA XBONHOIO WU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpo3KOCHCTEeMBI. YpOo3kocucTteMsl. buonornyeckoe n
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak GpakTop ycTOHYMBOCTH 3KocucTeM. CoxpaHeHne OHOIOrnYecKoro
pasHooOpa3us Ha 3emiie

4.4 Yuenne B.W. Bepnanckoro o 6uochepe. I'panuiisl, coctaB u CTpyKTypa Ouocdepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHocTH OuoOcdepsl Kak TI00aTBEHON
aKOCUCTeMBI. JInHaMuueckoe paBHOBecHE U 00paTHas cBsi3b B Ouocdepe. KpyroBopotst
BEIIECTB M OHOr€OXMMHUYECKHE IUKIBI AJIEMEHTOB (yriiepoia, a30oTa). 30HAIBHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYyIIIN

45 | YenoeuectBo B Omochepe 3emum. AHTPONOTeHHBbIE W3MEHEHHsI B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.

OcHOBa paIMOHAIBHOTO YIIPABJICHUS MPUPOJIHBIMU PECYPCaMU U HX MCIIOJIb30BaHHE.
JocTrkeHus: OMOJIOTHH U OXpaHa MPUPO,IbI

JUis mpoBeleHUs €IMHOrO0 TOCYJapCTBEHHOI'O SK3aMeHa IO OWOJIOTUH HCIOJIb3YeTCs
nepeyeHb (KoAu(HUKaTop) MPOBEpPsSEMBIX TPeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHEr0 00IIero 00pa3oBaHus U JIEMEHTOB COJIEPKaHUS.

IIpoBepsiembie Ha EI'D no 6mosiorun TpeGoBanus K pe3yabTaTaM 0OCBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMBbl CpeIHero o01ero odpa3soBaHusi

Kon [IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHEr0 0011IeT0 00pa3oBaHUS
TpeOoBaHUs
1 ChopmupoBaHHOCT, 3HAaHHM O MecTeé M poiu OWONOTMH B CHUCTEME

€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYUYHOMU
KapTUHBI MHUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU KUZHEHHO BAXKHBIX
COIIMAJIBHO-3THUYECKUX, 3KOHOMHNYECKHUX, IKOJIOTUYECCKUX HpO6HeM
YeloBeYeCTBa, a TakKe B  PEHIGHHH  BOMPOCOB  PAIMOHAIBHOTO
MPUPOIONOIB30BaHNUs, B OPMUPOBAHUY LIEHHOCTHOIO OTHOIIEHHUS K IPUPO/IE,
o0IIecTBy, 4YeNOBEKY; O BKIAJE€ POCCHICKUX U 3apyOekHBIX YUYEHBIX —
OMOJIOTOB B pa3BUTHE OMOJIOTUH

2 Brnagenne cucremoli 3HaHWNH 00 OCHOBHBIX METOJaX HAYYHOTO IO3HAHUS,
WCTIONB3YEMBIX B OHOJIOTMYECKHUX HCCICIOBAHUSAX JKUBBIX OOBEKTOB |
9KOCUCTeM (OMHCaHue, W3MEpEeHHe, MPOBEACHHE HaOII0JIeHuH); crocodamMu
BBISIBJICHUSI W OLEHKM AaHTPONOTCHHBIX HW3MEHEHHM B MPHUPOJE. YMEHHUE
BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH HUX SKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,
dhopmynupyst eNIb UCCIEOBaHUS, aHATU3UPOBATH TOJIYYCHHBIE PE3YIbTAThl U
Jenatb  BBIBOJBI.  BBIsIBIEHHME  3aBUCUMOCTH  MEXKIY  HCCIEAYyEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE IIOJIYUYEHHBIX PE3yJbTaTOB MU (OPMYITUPOBAHHE
BBIBOJIOB C MCIOJb30BAHUEM HAYUHBIX MOHATUM, TEOPUI U 3aKOHOB

3 YMeHue BIIAJIETh CHCTEMON OWOJIOTHYECKHUX 3HAHHWM, KOTOpas BKIFOUYAET:
OCHOBOTIOJIaraonye OUOJOTUYECKHE TEPMUHBI U TOHITHS (KU3Hb, KIIETKa,
TKaHb, OpraH, OPraHu3M, BH/I, TTOMYJIALNS, YKOCHUCTeMa, OHOIeH03, Onocdepa;
MeTabonm3M, TOMEOCTa3, KISTOYHBI WMMYHHTET, OWOCHHTE3 Oerka,
OHMOIIOJIMMEPBI,  JIUCKPETHOCTh,  CaMOPETYJISAIUs, CaMOBOCIHPOM3BEIACHHE,




HaCJIEICTBEHHOCTh, M3MEHYMBOCTb, YHEPrOo3aBUCUMOCTb, POCT M pPa3BUTHUE);
Ouosornueckue Teopuu: kierounas teopus T. IlIBanna, M. IlIneitnena, P.
BupxoBa; kinoHanpHOCeneKkTuBHOro uMmyHutera I1. Opaux, M1.11. Meunukosa,
XpPOMOCOMHasi Teopusi HaciaeACTBeHHOCTH T. Moprana, 3aKOH 3apOJIbIIIEBOTO
cxoactea K. bapa, sBomtonnonnas teopust Y. [lapBuHa, CHHTETHUYECKAs TEOPUS]
3BOIONIMU, Teopus aHTpororeHe3a Y. JlapsuHa; Teopusi OuoreorieHo3a B.H.

CyxauéBa; yuenns H.M. BaBumoBa — o 1eHTpax MHOroo0Opasus u
MPOUCXOXKACHUA KyJIbTypHBIX pacteHuid, A.H. CeBepuoBa — 0 myTix u
HampasieHusx osBomouuu, B.W. Bepnaackoro — o Ouocdepe); 3aKOHBI

(emnHOOOpa3Usi MOTOMKOB MEPBOrO IOKOJEHHS, pPACIICIUIEHUsS IPU3HAKOB,
HE3aBUCUMOI0  HacjeqoBaHHMs Ipu3HakoB [. MeHnaens; CUENIEHHOro
HacjaeAOBaHUs NPU3HAKOB M HapyuleHus cuerieHus reHoB T. Moprana;
TOMOJIOTHYECKUX pPSAJOB B HACIEACTBeHHOM m3meHuuBoct H.M. Basuiosa;
reHeTudyeckoro paBHoBecus JIk. Xapau m B. BailinGepra; 3apojbliieBoro
cxoactBa K. Bopa; Oumorenermdeckmii 3akoH D. [ekkems, ®. Mrioiepa);
MPUHIMIBI (YUCTOTHI TaMET, KOMIUIEMEHTapHOCTH); mpaBuwia (MuHuMyMa FO.
JInbuxa, 3KOJOTUICCKONW MUPAMUIBI YHCEI, OMOMACChl M HEPTHHU); THIIOTE3bI
(xoamepBatHoit A.M. Omapuna, mnepBuyHoro OymboHa JIxk. XonmeiiHa,
mukpochep C. Dokca, pudozuma T. Uek)

YMeHue pemath MOUCKOBbIE OMOJNOTMYECKHE 3aJayd; BBISBISATh HMPUYUHHO-
CJICACTBCHHBIC CBA3HM MCEKAY HCCICAYCMbIMU 6I/IOJ'IOI‘I/ILI€CKI/IMI/I O6”I>GKT3.MI/I,
mporeccaMd W SIBJICHUSIMH; JIeJlaTh BBIBOJBI U TIPOTHO3bI Ha OCHOBaHHUH
MOJIYUCHHBIX PE3YJIbTATOB, COCTABIATH N'CHOTHIIMYCCKUC CXCMbI CKPCIIMBAHUWA
JUIE pasHbIX THUIIOB HACJICIOBAHUS IPHU3HAKOB y OPTaHU3MOB, COCTaBIISThH
CXCMBI IIEPEHOCA BCUICCTB U SHCPIrUr B SKOCUCTEMAX (IICHI/I IIUTaHus, ITMIICBBIC
CEeTH)

YMeHue ycraHaBiIMBaThb B3aMMOCBSA3M MEXKIYy CTPOCHMEM M (QYHKIMSIMHU:
OpPraHOMJOB, KIETOK pa3HbIX TKAHEW, OpraHaMH W CHCTEMaMU OpraHOB Yy
pacTeHMi, )KUBOTHBIX U YEJIOBEKa; MEX/y dTalaMid OOMEHa BEIIECTB; 3TalaMu
KJIETOYHOTO IMKJIa M O KM3HEHHBIX IIMKJIOB OPraHU3MOB;  OJTalnamMu
SMOpPHUOHAJILHOTO Pa3BUTHUS; TEHOTUIIOM U (PEHOTUIIOM, (EHOTUIIOM U
¢dakTopamMu cpellbl OOMTaHM; MPOLIECCAMU 3BOJIIOLMY; ABMKYIIUMH CHUIAMU
AHTPOIOreHe3a; KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U MPHUCIOCOOICHUSIMHU
K HUM OpraHU3MOB

YMeHne BBICTATh CYIIECTBEHHBIE TPU3HAKH: CTPOSHHS BUPYCOB, KIETOK
MPOKAPUOT M SYKAPHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHHU3MOB,
BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM B OMOC(hEpHI; CTPOCHHSI OPTaHOB M CUCTEM
OpPraHOB PACTEHMM, >KUBOTHBIX, YEJIOBEKA; MPOILIECCOB >KU3HEACATEIHLHOCTH,
MPOTEKAIOIUX B  OpraHW3Max pPacTeHWH, JKUBOTHBIX W  YeJOBEKa;
OHMOJIOTUYECKHUX TPOIECCOB: 0OMeHa BellecTB (MeTabonu3Mm), nHGOpMaLUd U
MIPEeBpPALICHHUS] SHEPTUU, OPOKEHUS, aBTOTPOPHOrO0 U TeTepoTPOoPHOro TUIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHHTEe3a, MHTO3a, Meio3a, raMmeroreHesa,
sMOpuUoreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHUS,
WHAMBUIYaTbHOTO Pa3BUTHUS OpraHu3Ma (OHTOr'eHe3a), B3aUMOCHCTBUS T€HOB,
rerepos3nca; JIEHCTBHH  HMCKYCCTBEHHOTO OTOOpa, CTaOWMIM3HPYIOIIETO,
JBIDKYILETO U pa3phIBAIOIIEr0 €CTECTBEHHOIO OTOOpa; ayuIONaTpHyYecKOro H
CHMITaTPUYECKOTO BHI000PA30BAHUS; BIUSHUS JBIKYIINX CHJ DBOJIOIHMU Ha
reHO(OH]] MOMYJISIIKN; TPUCTOCOOTIEHHOCTH OPraHU3MOB K cpeje oOMTaHus,
YyepeoBaHMsI HANpaBlIEHUN HBOJIIOLMH; KPYroBOPOTa BELIECTB U IOTOKA
SHEPI'UU B IKOCHUCTEMAX




7 ChopMupOBaHHOCTh YMEHHS BBIIENATH CYIIECTBEHHbIC NPU3HAKU BHUPYCOB,
KJIETOK NPOKApHOT M DJYKapHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHJ/IOB, OMOTEOLIEHO30B M IKOCHUCTEM; OCOOCHHOCTH IMPOLIECCOB
oOMeHa BEIIECTB M NpPEBpallleHHs DHHEPrUM B KIETKe, (oTocuHTe3a,
TUTACTHYECKOTO M SHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Meno03a,
OIUTOIOTBOPEHHMS, PA3BUTHS M Pa3MHOXKEHHS, WHIUBHUIYaTbHOTO Pa3BUTHUS
opranusMa (OHTOTreHe3a), OOphOBI 3a CyIeCTBOBaHHE, ECTECTBEHHOTO 0TOOpA,
BU1000pa30BaHMsl, MPHUCIIOCOOIEHHOCTH OPTraHU3MOB K cpele OOWTaHMs,
BIIMSHUSA KOMITIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHECHHH B
IKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTAa BELIECTB M IIPEBPAILCHHS
9HEpruu B buocdepe

8 YMeHHe UCHOJIb30BaTh COOTBETCTBYIOIIUE AapPTyMEHTBHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB
pasHBIX CHCTEMATHYECKHX TpPYII, B3aUMOCBS3M OPraHU3MOB H  CPEJbI
OOHMTaHMS; CIMHCTBA YEJIOBEYECKUX pac; HEOOXOJMMOCTH 370pOBOr0 o0pasa
KU3HH, COXPaHCHHs pPa3HOOOpa3wsi BHUIOB W O3KOCHUCTEM KakK YCIOBHS
COCYIIIECTBOBAHHMsI TPUPOIbI U YEIIOBCUCCTBA

9 YMeHHue KpUTUYECKH OLICHWBaTh MH(OpMAINI0 OMOJIOTHYECKOro COJepKaHMus;
UHTEPIPETUPOBATh ATHUYECKUE aCHEKThl COBPEMEHHBIX HCCIIEJOBaHUM B
Ouosioruu, MeQUIMHE, OHOTEXHOJIOTMH;  paccMaTpuBaTh  IJI0OAJIbHBIE
HKOJIOTUYECKHE TPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO O3HLIUIO

IlepeyeHb 371eMeHTOB cofep:KaHusi, MpoBepsieMbIix Ha EI'D no 0OuoJioruun

Kon [TpoBepsieMbIil JIEMEHT COAEPKaAHUS

11 CoBpeMeHHass OMOJIOTUsl — KOMIUIEKCHAsi Hayka. buosjoruueckue Hayku U
n3ydaemble UMU IpobsieMbl. yHIaMeHTaIbHbIE, IPUKIIAJHbIE U TOUCKOBbBIE
Hay4HbIE MCCIel0BaHNs B Onooruy. 3HaueHne Ouoaoruu B OpMUPOBAHUU
COBPEMEHHOM ecTecTBEHHOHAy4YHOU KapTHHbI Mupa. [Ipodeccun, cBa3anHbIe
¢ Ouosnorueil. 3HaueHne OMOJIOTHH B PAKTUYECKOH JIeATETbHOCTH YellOBeKa:
MEJUIIMHE, CEIbCKOM XO035IMCTBE, TPOMBIIUIEHHOCTH, OXPaHE IPUPOJIBI

1.2 JKuBble cucTeMbl Kak IpenMeT H3ydeHus Ouosoruu. CBOWCTBA JKUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb,
CJI0KHOCTh u YHOPSAA0OYEHHOCTh CTPYKTYpBHI, OTKPBITOCTb,

CaMOOpTraHU3aIMs, CAaMOBOCIIPOM3BEICHHE, Pa3IPaKUMOCTh, H3MEHIUBOCTH,
POCT U pa3BUTHE. YPOBHHM OPraHM3allUd >XUBBIX CHCTEM: MOJEKYJISPHBIMH,
KJIICTOYHBIA,  TKAaHEBbIM,  OPraHU3MEHHBIN,  IOMYJISALMOHHO-BUIOBOM,
HKOCUCTEMHbIM  (OmoreoneHotuueckuii),  Omoctepusiif.  IIpoueccsl,
MPOMCXOISIINAE B )KUBBIX cucTeMax. OCHOBHBIC TMPU3HAKU KUBOTO. JKU3HB
KakK (hopMa CyIIeCTBOBAHUSI MATEPUU

1.3 Metoapl Ouonornueckoil Hayku. HaOmionenue, usmepeHue, SKCIEPUMEHT,
cucremarusanus, meraaHanus2. [loHsTHE O 3aBUCHMMON W HE3aBHCHUMOU
nepemeHHo. IlmanupoBanme »skcnepumenta. I[locTaHoBKa W TIpoBepka
runore3. HyneBas rtumote3a. [loHsiTue BBIOOPKM M €€ JTOCTOBEPHOCTD.
Pa30poc B OGuonormyeckux naHHbIX. OlIEHKa JTOCTOBEPHOCTH MOJTYUYEHHBIX
pe3ynbTaToB. I[IpuynHBI UCKaXEHUsI pe3yibTaToOB dKcnepuMeHTa. [lonarue
CTaTHCTUYECKOTO TECTa

2 Kiietka xak Onosornyeckas cucreMa

2.1 Kinerka — cTpykTypHO-QYHKIIMOHANBHAS eIMHMIA >KuUBOro. Mcropwus




oTKpeITUs KIeTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanH, M. Illnetinen, P. BupxoB). OCHOBHBIC IMOJIOKEHHUSI COBPEMEHHOM
KJIETOYHOM Teopuu. MeToIbl MOJICKYJISAPHOW W KICTOYHOH OHMOJIOTHU:
MHUKpPOCKONHUA, Xpomarorpadus, 351eKTpodope3, METOA MEUYEHbIX aTOMOB,
JuddepeHmaIbHoe HeHTpUYyrupoBaHue, KyJIbTHBHPOBAHUE KIETOK

2.2

XVWMHYECKUI COCTAB KIETKH. Makpo-, MUKpPO- M YJIBTPAMHKPOIJIEMEHTHI.
Boga u €€ ponp Kak pacTBOPUTEINS, PEAreHTa, y4aCTUE B CTPYKTYPUPOBAHUU
KIIETKH, TEIUIOPEryjasiuud. MuHepallbHblE  BEIECTBA  KJIETKH, HX
Oouonoruyeckas poib. Ponb KaTHOHOB U aHMOHOB B KJIeTKe. buonornyeckue
nmoyimMepbl. benku. AMHUHOKHUCIIOTHBIN cocTaB 0eaKkoB. CTPYKTYphl OCIKOBOM
Monekyibl. llepBuunas cTpykTypa Oenka, HmenTuAHas CBsA3b. BropuuHnas,
TpEeTUYHas, 4YeTBepTHYHas CTPYyKTyphl. Jlenatypauus. CpoiicTBa O€NKOB.
Knaccugukanus OenkoB. buonormueckue ¢GyHKIMH O€NKOB. YTJIEBOIBI.
MoHocaxapuipl, Aucaxapujipl, oJMrocaxapuisl U monucaxapuibl. OOmumit
IUIaH  CTPOCHUST W (PU3UKO-XMMHUYECKHE  CBOWCTBAa  YIJIEBOJOB.
buonornueckne  gynkuum  yrieBogoB.  Jlumuasl.  ['mapodmiibHO-
runpodoOHbie  cBoiicTBa. Kmaccudukamus munumoB.  Tpurmunepumsi,
dochonunuapl, BOCKH, cTepouabl. buonornueckue QyHKUMU JHMIUAOB.
OO0mme cBOWCTBA OMOJOTMYECKHX MEMOpaH — TEKy4YecTb, CIIOCOOHOCTb K
CaMO3aMbIKaHHIO, ITOJIyIIPOHULIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK n PHK. Crpoenune HyKI€MHOBBIX KHCIOT.
Hyxneotuasl. Ilpuniun kommiemeHntapHoctu. I[lpaBuno UYapradda.
Crpykrypa AHK — nBoiinas crnimpans. MecToHax0XIeHHE  ONOJIOTHYECKUE
¢bynxun JIHK. Bunet PHK. @ynkiuun PHK B kietke. CTpoeHre MOJIEKYIIbI
AT®. Makpospruueckue cBsizu B Moiekyine AT®. buonoruueckue
¢ynkunn AT®. BoccraHOBIEHHbIE NMEPEHOCUUKH, X (YHKIMU B KIIETKE.
CexBenupoBanue JIHK. CrpykrypHas Ouosorus: OHOXMMHYECKHE U
OnodusnuecKkue HMCCiIeOBaHUs COCTaBa W HPOCTPAHCTBEHHOW CTPYKTYPHI
OHOMOJIEKY

2.3

Tunsl KJIETOK: DYKapuOTHYECKas U IIPOKAPUOTHYECKASI.
CTpyKTypHOYHKIIMOHAIbHbBIE oOpa3oBaHUs KJIETKH. Crpoenue
npokapuoTuyeckoi kierku. Kilerounas creHka Oaktepuii M apxeil.
OcoOenHoctu CTpOCHUS reTepoTpoHon u aBTOTPO(HOMI
IPOKAPUOTUYECKHX KIJIETOK. MeCTO M poJib TMPOKApHOT B OMOIEHO3aX.
Crtpoenue U (GYHKIIMOHUPOBAaHUE 9YKapuOTHYECKOMN KJIETKU.
[Tnazmatuueckas mMemOpaHa (mnazmanemma). CTpykTypa Mia3MaTH4ecKon
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy:
naccuBHbINA (quddy3us, odneruénnas auddysus), akTUBHBIA (IEPBUYHBIN U
BTOpPUYHBIA aKTUBHBIM TpaHcnopT). [lomympoHuiaeMocTs MeMOpaHbl.
PaboTta HaTpuii-KaimeBOro Hacoca. DHJOLUUTO3: MUHOLUTO3, (aromuros.
Ox3o1mTo3. Kinerounas crenka. CTpykTypa U (pyHKIHMU KJIETOUYHOM CTEHKHU
pactenuii, tpuboB. [uromnasma. Iluto3oms. Ilutockener. JIBuxeHue
nuToraa3Mbel. Opranouas! kiaeTku. OnHomMeMOpaHHbIE OPraHOUAbl KIETKU:
sHnomnazmaruyeckass cetb (OI1C), ammapar ['ombIkM, JM30COMBI, HX
cTpoeHue U GyHKIUU. B3auMocBsA3b 0JTHOMEMOPAHHBIX OPTaHOMI0B KIIETKH.
Crpoenne rpaHyisipHOro petukyiayma. CHHTE3 pPaCTBOPHUMBIX OEIKOB.
Cunres KJIETOYHBIX MeMOpaH. I'magkuit (arpanysipHBIiL)
SHJIOMIA3MaTHYeCKU  peTukyiayM. CekperopHas (GYyHKIMA —amnmapaTa
lNonbmxu. TpaHcmopT BemecTB B KjeTKe. Bakyonaum pacTUTENbHBIX KIIETOK.
Kinerounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpPTraHOM/IbI KJIETKH: MUTOXOHIPHUH, IIacTUAbL. CTpoeHue




U (QYHKLIUU MUTOXOHIPUH M IIacTuA. IlepBudHbIe, BTOPHUHBIC M CIOXKHBIC
IUIACTHIbl (POTOCHHTE3UPYIOIIUX 3YKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTBHI,
JeMKOomIacTel BbICIIMX pacTeHuil. HememOpaHHblE OpraHOWIbBl KIETKU
Crpoenrie 1 (yHKIMM HEMEMOpaHHBIX OPraHOMUJOB KJIETKH. PubGocomsl.
MukpodunamenTsl. Mplmeunsie KIETKH. Mukporpy6ouku. KierouHsrit
neHtp. CTpoeHune U ABMKEHHE JKIYTHKOB M pecHHYEK. MHKpOTpyOOUuKH
nuromniasMsl. Llentpuons. SAnpo. OGonouka siapa, XpOMaTHH, KapHUOIIa3Ma,
AIPBIIIKYA, HMX CTpoeHue U (yHKIMU. SInepHbIi OENKOBBIM MaTpHKC.
[IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B MHTEp(dasHoM sipe. benku
XpomaTuHa — THUCTOHBL. Kierouynsle BkiatodeHHs. (CpaBHUTENbHAs
XapaKTEPUCTHUKA KIETOK DYKAPHOT (PacTUTENIbHOMU, )KUBOTHOM, TPHOHOIA)

2.4

AccUMWIISIINSL U TUCCUMHIIALIUA — JIBE€ CTOPOHBI MeTaboiu3ma. Tumsl
oOMeHa BEmIeCTB: aBTOTPO(MHBIN U TeTepoTpoHBIA. YdacTue KUCIopoaa B
OOMEHHBIX  Tpoleccax.  JHEpreTudyeckoe  olecreueHue  KIICTKU:
npespauienne AT® B oOMeHHBIX nporeccax. DepMeHTaTUBHBIA XapakTep
peakiuil KIeTouHoro meradbonuszma. MepMeHTHI, UX CTPOEHUE, CBOMCTBA U
MexaHu3Mm  geiictBus.  Kodepmentsl.  Ominumss  pepMeHTOB  OT
HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopbl U OETKU-UHTHOUTOPHI.
3aBUCUMOCTh  CKOPOCTH  (DEPMEHTATUBHBIX PpEAKIUil OT  Pa3IHYHBIX
dakropoB. IlepBUYHBI CHHTE3 OpPraHMYECKUX BEIIECTB B  KJIETKE.
®otocunres. CreroBas u TeMHOBas (aspl. [IpoTyKTHBHOCTH (OTOCHHTE3A.
Bnusaue pasnuyHbIX (PakTopoB Ha CKOpOCTh (DOTOCHHTE3a. 3HadyeHUE
dorocunTe3a. XemocuHTe3. PazHooOpasue OpraHn3MOB-XEMOCHHTETHUKOB:
HUTpUUIHIpYIOIIKE OakTepuw, Kene300aKTepuH, cepobakTepuu,
BOJIOPOJIHBIEC OaKTepHH. 3HAUEHUE XEMOCHHTE3A.

AHaspoOHble opranusMbl. Bumsl Opokenus. IIpomykTsl OposkeHMS M HMX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOIUU M BO30yaUTENH Ooje3Hei. A’poOHBIE OpraHU3Mbl. DTaIlbl
sHepreTuueckoro oOmeHa. IloaroroBurenbHelii  3Tan. [nmkomus —
OeCKHCIIOpOIHOE pacIleIUIeHHe TIII0KO3bl. bronornueckoe okucieHue, Wiu
KJIETOYHOE JbIXxaHue. Ponb MUTOXOHJpUH B Mpoleccax OHOJIOrHMYecKOro
okucnenus. Lukmmueckue peakuuu. OxucnutenbHoe (ochopuarmpoBaHue.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHA BEIIECTB IEpea aHaAdIPOOHBIM.
Db PeKTUBHOCTD HYHEPTETUUECKOTO OOMEHA

2.5

Peakuuu marpuuHoro cunresa. [IpuHIMI KOMIJIEMEHTAPHOCTH B pEaKLIUAX
MaTpUYHOTO  CHHTe3a. Peanmmzanus  HacineACTBEHHOM  MHGOpMAalLHUU.
I'eneTnueckuii KoJ, ero cBoWcTBa. TpaHCKpHUNIMSA — MaTpUYHBIA CHHTE3
PHK. [TpunIUIBI TPAHCKPUIILIUU: KOMIUIEMEHTApHOCT,
aHTUNapaIeIbHOCTh, aCUMMETPUYHOCTD. TpaHCisiMs U €€ dTanbl. YyacTue
tpancnopTHeix PHK B OmocunTese Oenka. YcimoBus OuocuHTe3a Oenka.
KoaupoBanue amuHokucinor. Poiap pubocom B OuocuHrese Oenka.
Opranuzanys reHoMa y INpOKapuoOT M JyKapHoT. Perynauus akTMBHOCTH
reHoB y npokapuot. ['unoresa onepona (. XKaxob, K. Mono). Perynsmms
OOMEHHBIX TMpoleccoB B kieTke. Kierounslii romeocras. Bupycel —
HEKJIETOUHbIEe (POPMBI JKU3HU U 0ONMUraTHble napa3uthl. CTpoeHHE MPOCTHIX
U CIOXHBIX BHUPYCOB, pPETpPOBUPYCOB, OakTtepuodaros. BupycHbie
3a00JIeBaHUsI deJOBEeKa, IKUBOTHBIX, pacrenui. CIIMJ], COVID-19,
COLIMAJIbHBIE U METUIIMHCKHE MPOOIEMBI

2.6

Knerounsnii 1wk, ero mepuoisl W perymsmus. Watepdaza u muto3.
OcoOeHHOCTH MPOLIECCOB, MPOTEKAIOMMX B MHTEpdaze. [loaroroBka KIETKH




Kk genenuto. [lpecunrernyeckuil (MOCTMUTOTUYECKUM), CHHTETHUYECKUU U
MTOCTCUHTETUYECKU I (mpeMuTOTUYECKHUIN) [IEpUObI uHTep(Passl.
Marpuunsiii cunte3 JIHK — perumkanus. [Ipuanunsr permmukanuu JIHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA CUHTE3, aHTUIAPAILIECIbHOCTD.
Mexanusm  pemukaruu - JIHK.  Xpomocombl. CtpoeHue XpoMocom.
Tenomepsl u Tenomepaza. XpOMOCOMHBIH HAOOp KIETKH — KapUOTHIL.
JunnouaHbpld W TramloWJIHBIA  HAaOoOpbl  XpomocoM. ['omonoruyHbie
xpomocomsl. llosnoBbie xpomocomsbl. Jlenenuwe kietku — muto3. Craguu
MHTO3a U IPOUCXOMSAIIME B HUX Iporuecchl. Tunbel muTo3a. Kapuokunes u
LWTOKHUHE3. buonornyeckoe 3HayeHue MUTO3a. Perynsunuss MUTOTHYECKOTO
nuKia Kietkd. lIporpammupyemasi KJIeTO4Has THOETh —  armomnTo3.
Q@yHKIMOHAIbHAS! TCHOMUKA

Opraau3m Kak OHOJIOTHUYECKAsi CUCTEMA

OOHOKIJIETOUHBIE,  KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OpPraHHU3MBl U
MHOT'OTKaHEBbIE OpraHu3Mbl. POpMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosoe
(BKJItOUasi BEreTaTMBHOE) M IoJoBoe. Buasl 0ecnonoro pa3MHOMKEHHS:
[IOYKOBaHUE, cHopyysuus, (parmeHranus, KioHupoBaHue. IlonoBoe
pa3mHoxkeHue. [lonoBeie kieTku, wiu ramersl. Meio3. Cragum Mmeiiosa.
IloBenenune xpomocom B Mmenose. Kpoccunrosep. buonormyeckuit cmsIcia
Melo3a ¥ IOJIOBOro mpouecca. Meio3 U ero MecTo B JKM3HEHHOM LIUKIIE
opranu3moB. IlpenzapojsimieBoe paszButue. ['amMeroreHes y >KMBOTHBIX.
[TonoBbie  sxene3bl. OOpa3oBaHME M pPa3BUTHE TOJOBBIX  KJIETOK.
Cnepmarorenes u ooreHe3. CTpoeHHE MOJIOBBIX KIETOK. OMmIOA0TBOPEHNE U
SMOpPHOHAILHOE  pa3BUTHE KUBOTHBIX. CHocoObl  OMJIOJIOTBOPEHUS:
Hapy’>KHOe€, BHyTpeHHee. [lapTreHnorenes.

WupuBuayanbHoe — pa3BuTHE  opraHusMoB  (oHTtoreHes3).  Cranum
sMOpuoreHe3a >KMBOTHBIX (Ha mnpumepe narymku). Jpobnenue. Tumbl
npobaenus. OcoOEHHOCTH JpOOJeHHsT Y MIIEKOIUTAIOMUX. 3apo/bllieBble
JTUCTKU (TacTpyisiusi). 3akiazka OpPraHOB W TKaHEW M3 3apOJbIILIEBBIX
JUCTKOB. B3aumHOe BiMsHME 4YacTell pa3BUBAIOLIETOCS — 3apOJBbIIa
(omOpuoHanbHAsT MHIYKIMS). 3akiajka TjiaHa CTPOCHMsI KUBOTHOTO Kak
pe3ysbTaT  MEPAPXUUYECKUX  B3aUMOACUCTBHM TIeHOB. BimsHue Ha
SMOpPHOHANIBLHOE Pa3BUTHE PA3IMYHbIX (AKTOPOB OKpYyrKarolieil cpeasl. Poct
U pa3BUTHE KUBOTHBIX. [locTamMOpuonanbHbIil nepuos. IlpsMoe u Henpsimoe
pazButHe. Pa3Butne ¢ MmeraMopdo3oM y OeCrO3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. brojornueckoe 3HaueHUE NPSAMOTO M HEMPSAMOIO PAa3BUTHSA, UX
pacnpocTpaHeHue B pupojae. TUsl pocta )KUBOTHBIX. DaKTOPHI perynsuuu
pocTa >KMBOTHBIX M 4eioBeka. CTaauu MOCTIMOPHOHAIBHOTO DPAa3BUTUS Y
KUBOTHBIX M uenoBeka. [lepnoasl oHTOreHesa yenoBeka. PasmMHOXkeHHE U
pasBuTHe pacteHuil. ['amerodur u cnopodut. Meiio3 B KU3HEHHOM IMKIIE
pactenuii. OOpa3oBanue cmop B Tporecce Meio3a. [amerorenes y
pactreHnidl. OIUIOAOTBOpPEHHWE M Pa3BUTHUE PACTUTENIBHBIX OpPraHU3MOB.
JIBoiiHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX pacTeHuid. OOpa3oBaHue u
pa3BUTHE CEMEHHM. MeXaHM3MBbl DETyJsiUM OHTOIEHE3a y pacTeHUH u
KUBOTHBIX

3.2

HcTopusi CTaHOBIEHMST W Pa3BUTHS TEHETHMKM Kak Hayku. (OCHOBHbIE
TEHETUYECKHE TOHATHS W CHMBOJIBI. [ OMOJOTMYHBIE XPOMOCOMBI,
aJUIeIIbHBIE  TE€Hbl, alIbTEPHATUBHBIE  IIPU3HAKH, JOMHMHAHTHBIA W
PELECCUBHBI NPU3HAK, TIOMO3UIOTa, TETEPO3UrOTa, YNCTast JIMHHA,
ruOpunpl,  reHoTHrn,  ¢eHorun.  OCHOBHBIE  METOJbl  T'CHETUKH:




rHOPHI0JIOTHUECKU I, IUTOJIOTMYECKH, MOJIEKYJIISIPHO-TeHETHYECKU I

3.3

Monorubpuanoe ckpemuBanue. IlepBerii 3akoH MeHaens — 3aKOH
ennHOoOOpa3usi THOPUIOB TEPBOTO IMOKOJICHUS. [IpaBUIO TOMHUHHPOBAHUS.
Bropoii  3akoH  Mengens — 3aKOH  pACIICIUICHUS.  MPU3HAKOB.

[{uronoruyeckue OCHOBBI MOHOTHOPUIHOTO CKpeuuBanus. [ umoresa
YUCTOTHl TraMeT. AHalu3upylomiee ckpenmBanue. [IpoMexyTouHbIi
XapakTep HaclenoBaHusA. PaciiersieHne TNpPU3HAKOB TMPU  HEMOJTHOM
noMuHupoBaHuu. JluruOpuaHoe ckpemuBaHue. Tperuil 3akoH MeHumens —
3aKOH HE3aBUCUMOTO HacCJIeIOBaHUs MPU3HAKOB. LluToNornyeckre OCHOBBI
IuruopuaHoro ckpemuBanus. CIEMJIEHHOE HAcJIeJOBaHWE IPU3HAKOB.
Padoret T. Moprana. CuemieHHOe HacjeIOBaHUE TE€HOB, HapyIICHHE
CLUCIUICHUS MEXJy TeHaMH. XPOMOCOMHasi TEOpHUs HACJIEICTBEHHOCTH.
I'eneruka nona. XpoMOCOMHBIN MEXAHU3M OIpEAEIEHUS 110J1a. AYyTOCOMBI U
MOJIOBbIE  XpOMOCOMBI.  ['OoMOramMeTHbIi M  rereporamMeTHbId  IOJI.
['eneTndeckasi CTpyKTypa MOJOBBIX XpomocoM. HacnemoBanue mpu3HAKOB,
CLUEIUICHHBIX ¢ MoJjoM. ['eHOoTHN Kak 1enocTHas cucteMa. [lmeiorponus —
MHO>KECTBCHHOE JIeicTBHae reHa. MHOXECTBCHHBIM AJUICTIU3M.
B3aumopeiicTBue HeaieabHbIX TI'eHOB. KoOMIUIEeMEHTapHOCTh. OMHCTAa3.
[Tonmumepust

3.4

BzaumopeiictBue renotuna u cpeasl npu  GopMUpOBaHUU (HEHOTHIIA.
N3meHunBOCTh NpHU3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHBIE ITPU3HAKU.
Bunsl M3MEHYUBOCTH: HEHACIIEJCTBEHHAs u HacJeICTBEHHAs.
Moaundukannonsas W3MEHUYMBOCTh. Poib  cpeasl B (OPMHPOBAHUHU
Moau(UKAMOHHOM  W3MeHuuMBOCTH. Hopma  peakuuu  mpu3HaKa.
Bapuanuonnsiii pan um BapuauuvonHas kpuas (B. HMorancen). CpoiicTBa
MOIUGUKAIMOHHOW  M3MEHYMBOCTH. ['€eHOTMNMYecKas H3MEHYHUBOCTb.
CBoiicTBAa TE€HOTHUIUYECKON W3MEHYMBOCTH. BHIBI Te€HOTHIHYECKOM
M3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallUOHHASI.

KoMmOuHaTuBHasT M3MEHYMBOCTh. MeH03 M TIOJOBOM TMpoIecC — OCHOBa
KOMOWHATUBHON W3MEHYMBOCTHU. Poib KOMOWHATHBHON H3MEHYMBOCTH B
CO3JaHMM TE€HETUYECKOro pa3HooOpasusi B TIpeAenax OJHOTO BHJA.
MyTtannoHHas W3MEHYMBOCTb. Buapl MyTanuil: I'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE M MHIYyLIHMpPOBaHHbIE MyTaluu. SlaepHeie u
HUTOIIa3MaTnyeckue MyTtanud. COMaTM4ecKMe U IIOJIOBBIE MYTAallHH.
IIpyurHBl BO3HHMKHOBEHMS MyTauuid. MyTareHel M WX BIMSHHE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAallMOHHOTO  IIpolecca.  3aKOH
TOMOJIOTUYECKHUX PSAZOB B HaclencTBeHHOW m3MmeHunBoctu (H.M. BaBuios).
BuesiepHast '3BMEHYMBOCTD U HACJIEICTBEHHOCTD

3.5

Kapuotun denoBeka. MexayHapoaHass mporpaMma HCCIEIOBaHUS T€HOMa
yenoBeka. MeToabl M3y4eHMsI TEHETUKM YEJIOBEKA: TIE€HEAIOTMYECKUH,
OJIM3HELIOBEIH, IIUTOrCHETHYCCKHIA, MOMYJISIUOHHOCTATUCTUYECKUH,
MOJIEKYJISIpHO-TeHeTUUeCKui. COBpEMEHHOE  OMpe/AelieHHe T'€HOTHMA:
MOJTHOT€HOMHOE CEKBEHUPOBAaHWE, TE€HOTHIIMPOBAaHHWE, B TOM YHCIE C
noMmoneto I111P-ananu3a. HacnencrBenHble 3a001eBaHus yeaoBeKa. [ eHHEBIe
U XpPOMOCOMHBIE Oo0Je3HM dYenoBeka. bone3Hm ¢  HaciIeaCTBEHHOMN
MPEAPaCIIONIOKEHHOCTBIO. 3HadeHUe MEIUIIMHCKON  T'€HETUKH B
MPEAOTBPAIIEHUA W JICYCHUH TEHETHMYECKUX 3a00JeBaHUN dYellOBeKa.
CTBOIIOBBIC KIICTKH

3.6

JoMmecTukanusa W ceneknusa. 3apoKICHUE CEICKIMM W JIOMECTHKAIUH.
Yuenue H.M. BaBuioBa 0 IeHTpax NPOUCXOXKJCHHS M MHOroooOpasus




KYJIbTYPHBIX pacTeHUU. Ponb celleknuu B CO3JaHUHM COPTOB PACTEHUU U
nopoJ kUBOTHbIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSI/IOB B
HaclenacTBeHHo wm3MenumBoctTd H.M. BaBmnoBa, ero 3HaueHme I
CEJICKIIMOHHON PaboThl. MeTOobl CEeNeKIMOHHOM paboThl. VCKyCCTBEHHBIH
0TOOp: MAacCOBBIM U MHIUBUAYATbHBIA. DTAlbl KOMOMHAIIMOHHOW CENIEKIIUU.
WcnbiTanue mpow3BoAuTeNIed MO MOTOMCTBY. OTOOp 1O TEHOTHNY C
MOMOIIBIO OIEHKH (PEHOTHUIIA IIOTOMCTBA U OTOOP O TEHOTHITY C TTOMOIIIBIO
ananuza JIHK.

HcKyccTBEeHHBI ~ MyTareHe3  Kak  METOJA  CEJIEKIMOHHOH  paboThl.
PanyanmoHHbIi M XUMHYECKUM MyTareHe3 Kak HMCTOYHUK MyTalHuil y
KYJBTYPHBIX dbopMm OpraHU3MOB. Hcnonp3oBanue T'C€HOMHOI'O
peNaKTUpPOBAaHUSA M MeETOJ0B pekomMOMHaHTHBIX JIHK mis momydenus
HUCXOJIHOTO  MaTepuayia g cenekuuu. [lomydyeHwe  MONHUILUIOMIOB.
BuyTtpuBunoBas rubpuansanus. Bau3kopocTBEHHOE CKpeUIMBaHUE, WU
uHOpuauHr. HepoacTBeHHOE CKpelivBaHue, Win ayTopuaur. ['erepo3uc u
ero npuyuHbl. Mcnonb3oBaHue reTepo3uca B cenekuuu. OtnanéHHas
rubpugm3anms.  [Ipeomonenne  Oecriogusi  MEXBUAOBBIX — THOPHUIOB.
JlOCTH)KEHHSI CEJIEKIIMU PACTEHHM M JKUBOTHBIX

3.7

OOBEKTHI, HCMHOJb3yeMble B OHMOTEXHOJOTHHU, — KJIETOYHBIE U TKAHEBBHIC
KyJbTYpbl, ~MHKPOOPraHHU3MbI, HMX XapaKTepUCTUKa. TpaaulMOHHAA
OMOTEXHONOTUs: XJeOoneueHrne, MoJydeHue KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOAeNUE. Mukpobuonornueckuit cuHTe3. OOBEKTH MUKPOOHOIOTHUYECKUX
texHojoruii. [lpowsBomcTBo  Oenka, aMHUHOKHCIOT W  BHUTAaMHUHOB.
HckyccTBeHHOE — OIUIOIOTBOpPEHHE.  PEKOHCTpyKIusL — SIWLEKIETOK U
KJIIOHUPOBaHUE > KUBOTHBIX. MeETOJl TpaHCIUIAHTAIlUU  SiAEp  KJIETOK.
XpoMOCOMHAsi M TeHHas WHXKeHepHus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHcTpyupoBanue pekomMOuHaHTHBIX JIHK. [locTmkeHHs W MepCreKTHBBI
XpPOMOCOMHOW M TEHHOW WHXKeHepuu. MeaulnHCcKie OWOTEeXHOJIOTHH.
Hcnosib30BaHNE CTBOJIOBBIX KIETOK

CucremMa u MHOF006pa3I/Ie OpraHHu4veCcKOro Mmupa

buonoruueckoe pasHooOpazue opraHuzMoB. CoBpeMeHHas cucTeMa
oprannueckoro mupa. [IpuHinumne! kiaccudukanuu opranu3mMoB. OCHOBHBIE
CUCTCMATUUYCCKUE TpPYyHIbl OpPraHU3MOB. OcobeHHocT CTpOCHUA U
JKU3HENEATENbHOCTH  OJHOKJIETOYHBIX OpraHu3MoB. bakrepuun, apxeu,
OAHOKJICTOYHBIC FpI/I6I>I, OOHOKJICTOYHBIC BOJOPOCIHU, APYTrH€ MNPOTUCTHI.
Kononunanbusle oOpranusMel. JIBUKEHUE OJHOKJIETOYHBIX OpPraHU3MOB:
aMEOOMTHOe, JKTYTHKOBOE, PECHUYHOE. 3aluTa Yy OJHOKJIETOYHBIX
Opra"Hu3MoB. Pa3apakuMOCTh Y OJTHOKJIETOUYHBIX OpraHU3MOB. TakCHCHI.

4.2

MHOrokJIeTOYHbIE pacTeHusl. B3auMocBsS3b 4YacTed MHOTOKJIETOYHOTO
opranu3ma. TkaHM, opraHbl M CHUCTEMBbl OPraHOB MHOTOKJIETOYHOIO
oprauuzma. Opraou3m Kak efauHoe 1uenoe. TkaHu pacteHuid. Tumbl
pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, TIOKPOBHAs, MPOBOSIINIAS,
OCHOBHas, MexaHuyeckas. OcoOeHHOCTH  cTpoeHus, (yHKUUH U
pacnoJioKEeHUsl TKAaHEe B opraHax pacTeHUH.

4.3

BereratnBHble W TeHEpaTWBHBIE OpraHbl pacTeHUN. DyHKIIMM OpraHoOB H
cuctem opranoB. Kapkac pacteHunil. [[BU>KeHHE MHOTOKJIETOYHBIX PACTEHUI:
Tponu3Mbl U HacTuu. [lormnomienre Bobl, yIIeKUCIIOTo Ta3a U MUHEPAJIbHBIX
BEIIEeCTB pacTeHusAMu. J[lpixanue pactenuidl. [Juddysus razoB uepes
MOBEPXHOCTh KJIETKU. TpaHCHOPTHBIE CHUCTEMBI pacTeHuil. Beiaenenue y
pacTeHHMi. 3ammTa y MHOrOKJIEeTO4HbIX pacTeHuil. Kyrtukyna. Cpexncrsa




MMACCUBHOW W XUMHUYECKOW 3amutbl. DutoHuumael. Pasznpaxumocts u
peryJisiius y Opranu3MoB. Pa3ipaxuMocTh U PeryJsius Yy MHOTOKIIETOYHBIX
pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

4.4

MHoroknerounble >KMBOTHbIE. B3auMoCBS3b 4YacTell MHOTOKJIETOYHOTO
opranu3ma. TkaHM, oOpraHbl ¥ CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranu3ma. OpranusM kak eauHoe uenoe. ['omeocras. TkaHUu KUBOTHBIX U
yesioBeka. THMbl JKUBOTHBIX TKaHEW: SIUTENUANbHAsl, COCIMHHUTENIbHAS,
MblIllIeYHas, HepBHAs. OCOOEHHOCTU CTpOEHUS, QYHKUUNA M PACHOIOKEHUS
TKaHEeH B OpraHax >KMBOTHBIX M YEJIOBEKa.

4.5

Opranbl U CHUCTEMBbI OpPraHOB >KMBOTHBIX. (DYHKIIMM OpPraHOB U CHCTEM
opranoB. Omnopa Tena opraHu3moB. CKeNleTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbiii 1 BHYyTpeHHUH ckeneT. CTpoeHue
M THUIBl COCIAUHCHHUS KOCTEH. JIBM)KEHME MHOTOKJICTOYHBIX JKUBOTHBIX.
IIuTanne JKUBOTHBIX.

[Iutanne TO3BOHOYHBIX JKHUBOTHBIX. JIpIxaHwe JKUBOTHBIX. KoxkHOoe
neixanue. JKaOepHoe U J€royHoe JpIxaHwe. JIpIxaHWe II03BOHOYHBIX
JKAUBOTHBIX. DBOJIOIMOHHOE YCJIOXXHEHUE CTPOEHHUS JIETKMX TMO3BOHOYHBIX
JKMBOTHBIX. JlpIXaTeabHas cHCTEMa 4YejdoBeKa. MeXaHW3M BEHTUIISIUU
NErKUX Y OTUIl U MIICKOMMTAIONIMX. TpPaHCIOPT BELIECTB y OPTraHU3MOB.
TpancnopT BewecTB y KUBOTHbIX. KpoBeHOCHast cuctema U €€ OpraHbl.
KpoBeHocHast cucrema m03BOHOYHBIX KUBOTHBIX. Kpyru kpoBooOparieHus.
OBOJIIOLIMOHHBIE  YCIIO)KHEHMS ~ CTPOEHHUS  KPOBEHOCHOM  CHCTEMBI
MMO3BOHOYHBIX JKMBOTHBIX. BpblfienieHne y opranu3sMoB. Beigenenue y
’KUBOTHBIX. COKpaTUTeNbHbIe BaKyoJau. Opransl BbieneHus. CBs3b NOJOCTH
Te€Ja C KPOBEHOCHOM M BBIICIUTEIBHOW CHCTEMaMH. Breiienenue y
MMO3BOHOYHBIX KUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI
U HUX TPOU3BOAHBIC. Pa3zmpakuMocTb W peryisiius y OpraHu3MOB.
Pa3apakuMoCTh y OJJHOKJIETOUHBIX Opranu3MoB. Takcucel. Pazapaxxumoctsb
U PEryJsilusi y MHOTOKJIETOYHBIX pacTeHuil. PocToBbie BemecTBa U uX
3HaueHne. HepBHas cuctema W pedrekTopHas  peryniauus y
MHOTOKJIETOYHBIX  JKMBOTHBIX. HepBHas cucrema U €€  OTHENBL
DBOJIIOLIMOHHOE YCJIOXKHEHUE CTPOEHUSI HEPBHOW CHCTEMBI Y JKHBOTHBIX.
Pa3paboTrka anroputmMoB U nporpamm ais 3GPeKTUBHONW (PYHKIIMOHAIBHON
AHHOTAllMM TE€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB, METabOIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 31IOPOBLE

Oprasl W CHCTEMBI OpraHoB 4esioBeKa. OTAenbl TOJIOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropHas ayra. besycioBHble u
ycioBHBIE peduiekchl. ['yMopanbHas peryisiiuus W SHAOKpUHHAs CHCTeMa
JKUBOTHBIX M uenoBeka. JKenes3bl SHIOKPUHHOM CHUCTEMBI U MX TOPMOHBI.
[eiictBue TOpMOHOB. B3amMOCBA3bp HEPBHOW M HSHIOKPUHHOW CHCTEM.
['unoranamo-runo¢uzapHas cucrema. Pednexc u pedraekTopHas ayra.
be3ycioBHbIE U yCIIOBHBIE pedIeKChl

5.2

3ammra opraHu3Ma oT Oone3Hedl. VIMMyHHas cucTeMa YeloBeKa.
KneTounslii U rymopajibHblii UMMYHHUTET. BpoxkaEHHBIN, MpHOOPETEHHBIN
cnenuduyecknii UMMYHUTET. Teopus KIOHATbHOCEIEKTUBHOIO UMMYHHUTETA
(IL.9pmx, @®.M.bepuer, C.ToneraBa). BocnamurenbHble  OTBETHI
opraiu3MoB. Poib BpOXAEHHOIO MMMYHHTETAa B PA3BUTUU CHCTEMHBIX
3aboseBaHui

5.3

KpoBeHocHast cucrema u e€ opranbl. Cepalle, KpOBEHOCHBIE COCYIbl U




kpoBb. Kpyru kpoBooOpamienus. Pabota cepaiia u e€ perysiust

5.4

Hpixanue uyenoBeka. Jluddysus ra3oB uepe3 IMOBEPXHOCTb KIIETKH.
JpixaTenpHas cucTeMa 4YeloBeKka. JlpIxarenbHas MOBEPXHOCTb. Perynsuus
nbixaHus. JprxaTenbHbie 00bEMBI

5.5

[TumeBapuTenbHas cuctema yeiaoBeka. OTAelNbl MUIIEBAPUTEILHOTO TPAKTa.
[TumeBapuTenbHble  JKele3bl. BHYTPUIIONIOCTHOE U BHYTPHUKJIETOYHOE
MUIIEBAPEHUE.

5.6

[TokpoBel U ux mpousBojaHbie. Opranbl BbiaeneHud. [louku. CtpoeHue u
¢yHkunonupoBanue Heppona. DuibTpanus, Cekpeuuss U oOpaTHOe
BCAChIBAaHME KaK MEXaHW3Mbl PabOThl OpraHoB BhlaeneHus. OOpazoBaHue
MOUH Yy YeJIOBEKa

5.7

JIBikeHWe 4YenoBeKa: MbliiedHas cucreMa. CKENeTHbIE MBIIIBI U X
pabota. CTpoeHue U TUIbI COSAMHEHUSI KOCTEH

Teopmi ABOJIIOIMH. Pa3BuTHe )KHU3HU Ha 3emie

OpomonmonHass teopuss Y. Jlapsuna. IlpeanocbulkM BO3HUKHOBEHUS
JapBuHu3Ma. JKu3Hp u HaydHas aesrenbHocTh Y. [lapBuHa. [[Brkymiue
cwibl 3Boiouud BuAoB mo Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTb
pPasMHOXKEHHUsT OpPraHU3MOB, HACll€ACTBEHHas M3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBaHHME, €CTECTBEHHBIH M HMCKYCCTBEHHBIH 0TOOp). Odopmienne
cuHTeTnueckoit Teopuu sBomonuu (CTI). HeifrpanpHas Teopus 3BONIOLUY.
CoBpeMeHHast SBOIOIMOHHAs OMOJIOTUS. 3HAaUEHHUE IBOJIIOLIMOHHONW TEOpUU
B ()OPMHPOBAHUHU €CTECTBEHHOHAYYHOM KAPTUHBI MUPA

6.2

[Tonynauus kak snemMeHTapHas eauHuna 3Boiounun. CoBpeMEHHbIE METOIbI
OIIEHKH T'€HETUYECKOT0 Pa3HO00pa3us U CTPYKTYpPHI MomyJisiiuil. MizmMenenue
reHo(oH/1a MOMYJISAIUU KaK dJIEMEHTapHOE DBOJIOIMOHHOE SIBIICHUE. 3aKOH
reHerudyeckoro pasHoBecus [[x. Xapmau, B. BaiinOepra. DnemeHTapHbIE
(bakTophI (IBUKYIIUE CUITBI) HBOTIONUUA. MyTallMOHHBIN MpoIiecC.

6.3

MeToasl  u3ydeHHs MakpodBomouMU. [lameoHTONOrMYecKne MeTObl
n3ydeHust spoironuu. Ilepexoansie ¢opMbl U (UIOTEHETUYECKUE PSIIbI
opranu3mMoB. broreorpaduueckue MeToapl n3ydeHus dBononun. CpaBHEHUE
baopel U ¢dayHl MaTepUKOB U OCTpPOBOB. buoreorpaduueckune obiactu
3emnu. BUABI-90HAEMUKH U PENUKTHI. OMOPHUOIOTHYECKHUE U CPAaBHUTEIHHO-
MOPQOJIOTHUECKHE  METOABl  M3Y4YEHHS  DIBOJIONMHU. | eHeTuueckue
MEXaHHU3MbI HBOJIIOIIMHA OHTOT€HE3a U MOSBJICHHSI SBOTIOIIMOHHBIX HOBIIIECTB.
I'oMonornyHple W aHAJOTHYHBIE OpraHbl. PyaumeHTapHbIE OpraHbsl |
aTaBU3MBI. MounekyIsipHO-TeHETHIECKHE, OMOXMMHYECKHE u
MAaTEMAaTUYCCKHUE MCTOAblI HM3YUCHHUA DBOJIIOLHH. T'oMosornunele TeHEL.
CoBpeMEeHHBIE  METOJBI  MOCTPOCHHUS  (UIOTCHETUYECKUX  JIEPEBBLEB.
XpOMOCOMHBIE MyTallMK ¥ SBOJIIOIHS TeHOMOB. OOIIHMe 3aKOHOMEPHOCTH
(mpaBua) 3Bomronuu. HeoOpaTUMOCTh 9BOIONUU. AJanTHBHAS paauaiusl.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIMHT

6.4

Hayunble TruUmorte3sl MPOMCXOXKICHHUA KH3HM Ha 3emie. AOuoreHes u
MaHCIICpMU. HOHaquBIe NpEaAcCTaBJICHUA (6] 3apOKACHUHA KHN3HU
(kpeaunonu3M). ['Mnore3a NOCTOSHHOTO C€aMO3apOXKIEHUS >KU3HU M €€
onpoBepxkenue omnbitamu ®. Pemu, JI. Cnamnannanu, JI. Ilactepa.
[Tpoucxoxnenne  xu3HM U acTpoOuosorus.  OCHOBHBIE  3Tarbl
HEOopraHuyeckoil sBomonuu. I[lnaHerapHas (reojorudeckasl) 3BOJIOLUS.
Xumuueckasi 3BOJIONUSA. AOHOTEeHHBIN CHHTE3 OpPraHMYECKUX BEIIECTB M3
Heoprannyecknx. OmpiT C. Musepa u I'. FOpu. O6pa3oBanue moaumMepoB




n3 MoHoMmepoB. KoauepBarnas runoresa A.M. Onapuna, rumnoresa
nepBuyHOTO OynboHa JIk. XonaeiHa, reHeTndyeckas runotesa . Mémrepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE IMPOTOKIIETKH.

Hctopus 3emnum u Meronabl €€ u3ydeHus. lckomaemble OpraHuyecKue
ocratku. ['eoxpononorus u e€ mertoipl. OTHOCUTENbHAs M aOCOIIOTHAs
reoxpoHoJjiorusi. ['eoxpoHosornyeckas mikaia: S0HbI, 3Pbl, IEPUOBI, AOXHU.
HavanbHble sTanel opranuuyeckod sBosmtouuu. llosiBienue u 3BoIHOLUA
NEePBbIX KJIETOK. DBOJIONHMS MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHble MUKPOOHBIE OMOIUIEHKH KaK aHajor MEepBBIX Ha
3emne cooOmectB. Crpomartonutbl. IIpokapuoThl ¥ 3YKapHOTHI
[Tpoucxoxaenue AYKapHOT (cumOuorenes). DBOJIIOITUOHHOE
IIPOUCXOXKACHNE BUPYCOB. IIponcxoxneHne MHOTOKIETOYHBIX OPTaHU3MOB.
BO3HUKHOBEHHE  OCHOBHBIX TPYIIl  MHOTOKJIETOYHBIX  OPraHHU3MOB.
OCHOBHBIE 3Talbl IBOJIIOIUU BBICHIUX pacTeHH. OCHOBHBIE apoMOP(O3bI
pacteHuil. Boixon pacteHuil Ha cyury. [losiBneHue CrOpOBBIX pPacTEeHUH U
3aBoeBaHue nMHU cymu. CemeHHble pacTeHus. [IponcxoxieHue 1BETKOBBIX
pacteHuil. OCHOBHBIE 3Tallbl 3BOJIOLMU JKUBOTHOrO Mupa. OCHOBHbBIE
apomopdo3bl kMBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX TUIOB. llepBbie XopaoBble KUBOTHBIE. KU3HBb B
BOJIe. DBOJNIONMS MO3BOHOYHBIX. [IpoucxoxkiaeHne ambuOUil U penTUIIHiA.
[Ipoucxoxnenne Miekonurarommx W OTul. [lpuHOUD — KiIrOYeBOro
apomopdo3za. OcBoeHue 0ECrO3BOHOYHBIMU M TTO3BOHOYHBIMHU >KUBOTHBIMU
cywmu. Pa3Burue »u3Hu Ha 3emiie 10 3paM U IepUoaaM: apXxeu, mpoTepo3ou,
najneo3oi, Me3030#, KkaitHo30M. OOmas xapakTepucTHKa KiIuMata |
reojorudyeckux mpoueccoB. [losBneHMe U pacHBeT  XapaKTEpHBIX
OpraHu3MoB. Y1iieo0pa30BaHUE: €ro YCJIOBUS U BIMSHUE Ha ra30BbIi COCTaB
atMoceprl. MaccoBble BBIMUPAHUS — HKOJIOTHYECKUE KPU3UCHI MPOILIOTO.
[IpyunHBl W CIEACTBHS  MAacCOBBIX  BbIMHpaHuil.  COBpEMEHHBIN
HKOJIOTMYECKUN KPU3HUC, €Tr0 0COOEHHOCTHU

6.5

Paznensr u 3amaun anTpomnosiorur. Metonbl anTpornonoruud. CTaHOBJICHHE
IIPEJICTaBICHUA O IPOMCXOXKAECHUN uenaoBeka. (COBPEMEHHbBIE Hay4HbIE
Teopun. CXOJICTBO YeIOBEKa C KUBOTHBIMU. CHCTEMaTHYECKOE IMOJIOKEHHE
yenoBeka.  CBUAETENbCTBA  CXOACTBA  YEJIIOBEKA C  JKUBOTHBIMHU:
CPaBHUTENBHO-MOP(OIOrHYECKHE, SMOPHOIOrHYECKHE,
¢uznonorodnoxumMmuueckue, mnoseaeHyeckue. OTauuMsl YenoBeKa OT
JKUBOTHBIX. IIpAMOXOXKIEHUE M KOMIUIEKC CBA3AHHBIX C HUM IIPU3HAKOB.
Pa3BuTre rosoBHOrO MoO3ra M BTOPOM CHTHAJIBHOM CHUCTEMBL. J[BrKyne
cuibl  (dakTopsl)  aHTpONOreHe3a:  OHOJOTMYECKHe,  COLHAJIbHBIC.
CooTtHorieHre OMOJIOTUYECKUX U COLUANBHBIX (PAKTOPOB B aHTPOIOTEHE3E.
OcHOBHBIE CTagUM aHTPOIOreHe3a. ABCTPAJIONUTEKH — ABYHOTHE NPEIKU
monen. YenoBek yMmenblid, IEpBble M3TOTOBIEHUS OpyAuil Tpyzaa. YenmoBek
NPSAMOXOJSAIIMKA U TEepBBIA BBIXOJ JtoAed 3a mpexaensl Adpuxu. Yemosek
reiinenboeprekuil — o0l MpeoK HeaHepTalbCKOro YeJIOBEKa U YellOBeKa
pasyMHoOro. YeynoBek HEaHIEPTAIbCKUM KakK BHJ JIIOJEH XOJIOJHOTO
KJINMaTa. YeaoBeK pasyMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKHW YEJIOBEK,
OCBOCHHME KOHTHMHEHTOB 3a mpenenamMu AQpuku. DBOIIONHUS COBPEMEHHOTO
yenoBeka. EctecTBeHHBI 0TOOp B MOMyNSIIMSIX denoBeka. MyTalMOHHBIN
nporiecc u noimumoppusM. IlomynsiunoHHBIE BOJHBI, JApeiid TI'eHOB,
MUTpanus U «3PQPEeKT OCHOBATENS» B MOMYJISILUAX COBPEMEHHOTO UEJIOBEKA.
Yenoseueckue pacel. [lonstue o pace. boablme pacekl: eBponeouaHas




(eBpasmiickas), aBCTpaJO-HErpOMAHAsA (IKBATOpUANIbHASI), MOHIOJIOWUIHAS
(a3uarcko-amepukaHckas). Bpems u myTu pacceneHus yesioBeka Io IjaHere.
EnnnctBO uenoBeueckux pac. HaydHas HeCOCTOSATENBHOCTb pacu3Ma.
[TprcnocoOIeHHOCTh YenoBeKa K pa3HbIM YCIOBHUAM OKpPYKAIOLIEH Cperpl.
Bnusinue reorpaduueckoit cpeapl u apeida reHoB Ha Mopdosoruio U
(U3UOJIOTHIO YeJIOBEeKa

OKOCHUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH

Pasnens! u 3agaun sxostornn. CBs3b 3KOJIOTUU C IPYTMMH HayKaMu. MeTonbl
skosorun. IloneBpie HaOMIOACHNSA. DKCIIEPUMEHTHI B 9KOJIOTUU: IIPUPOTHBIC
u 1abopaTtopHble. MozienupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKpY Karolen
CpeZbl: JIOKAJIbHBIN, PErHOHAIILHBIN U TTT00AIBHBIN

7.2

Okonoruyeckue (pakTopsl U 3aKOHOMEPHOCTH UX JeiicTBud. Knaccupukanus
HKOJIOTHYECKUX (PAaKTOpPOB: abMOTHYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIC.
OO0ue 3aKOHOMEPHOCTH JeMcTBUS 3Kojoruueckux ¢akropos. IlpaBuio
munumyma (K. lnpenrens, FO. JInbux). TonepanTHOCTH. DBpUOMOHTHBIE U
CTCHOOMOHTHBIE ~ OpraHu3Mbl. AbOuoTHyeckue Qaxtopsl. CBeT  Kak
sKoJorHuecKuil (hakrop. JlelicTBUE Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa
Ha OpraHM3Mbl. OKOJIOTMYECKUE TPYNINbl DPACTEHUH W IKUBOTHBIX I10
oTHomIeHHIO K cBeTy. CurHampHas poib cBera. doronepuoausm.
Temmneparypa Kkak 3kojoruuyeckuil ¢axrtop. JlefictBue TemmepaTypbl Ha
opranu3mbl.  lloWkuinoTepMHBIE WM TOMOHOTEPMHBIE  OPTaHU3MBI.
OBpUTEpPMHBIE U CTEHOTEPMHBIE  OpraHu3Mbl.  BiaxHocTp  Kak
skosiormueckuid  ¢dakrop. IlpucrmocoOneHnuss pacTeHUd K TOIICPKAHUIO
BojHOro OanaHca. Knaccugukanus pacTeHM IO OTHOIIEHHIO K BOJE.
[TpucnocoOnenust >KMBOTHBIX K HW3MEHEHHUIO BOJHOro pexuma. Cpenbl
oOuTaHMS  OPraHU3MOB: BOJHAs, HA3e€MHO-BO3/YyILIHAs, IOYBEHHas,
IyOMHHAsT TOANOYBEHHAs, BHyTpUOpraHu3MeHHass. DU3HKO-XUMHYECKHE
0COOEHHOCTH cpeJll oOuTaHusl opranu3MoB. [IpucrnocobaeHnss OpraHu3MoB K
JKU3HU B pasHbIX cpenax. buonoruueckue putmbl. BHelHre U BHyTpeHHUE
put™Mbl. CyTOUHBIE U TOJMYHBIE PUTMBI. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K
CE30HHBIM M3MEHEHUSAM YCJIOBUH >kU3HU. JKU3HEHHbIE (POPMBI OPraHU3MOB.
[TonsiTHe 0 )XKU3HEHHOH (popMe.

Kusznennole (GOpMbI pacTeHHil: JepeBbs, KYCTapHUKH, KYyCTapHUUKH,
MHOT'OJIETHUE TPaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOHOHTHI, T€OOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTpPOEHUsl U oOpaza
KU3HU. buotnueckue QaxTopsl. Bumpl OmoTHueckux B3auMOJEHCTBUIL:
KOHKYPEHILIUs, XWIIHUYEeCTBO, cuMOno3 u ero ¢opmel. [lapazutusm,
KooIepanus, MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHUPAHTCTBO,
HaxyeOHnuecTBo).  Herpoduueckue  B3auMOACHCTBUS  (TOMHMYECKHE,
dopuueckue, Gpadpuueckue). 3HaueHHE OMOTHUECKUX B3aMMOJACHCTBHM IS
CYILLIECTBOBaHMS OPraHU3MOB B cpeje oouTanus. [IpuHIMI KOHKYPEHTHOTO
UCKJIIOUEHUS

7.3

OKOJIOTUYEeCKHE  XapakTepucTuku  nomyssiuuu.  [lomymsimmst  kak
Ouosornyeckass cuctema. Poiib HEOIHOPOTHOCTH Cpeabl, (U3NYECKUX
OappepoB U  OCOOEHHOCTeW Ouojsoruu BUAOB B  (opMHpOBaAHUH
IIPOCTPAHCTBEHHON  CTPYKTypbl —momysisuuid. OCHOBHBIE IIOKa3aTelu
MOMYJISIIIUKU: YUCIEHHOCTh, IJIOTHOCTh, BO3pAcTHas U IOJIOBAasi CTPYKTypa,
pOKIAEMOCTb,  NPUPOCT, TEMI  pOCTa, CMEPTHOCTb,  MHIpaLMs.
OKojornyeckas CTpykrypa nomyssiuuy. OLeHKa YUCIEHHOCTH IOIYJIALHH.
JuHaMuka monyisuuu M e€  peryisauusd.  bHOTHMYECKMH  IOTEHLHAN




nonynsauuu. MojaenupoBaHue JUHAMUKU nonyisanud. KpuBble pocta
YUCJIEHHOCTH mnonyssiuud. KpuBble BbDKUBaHUS. Peryinsius 4uciaeHHOCTH
MOMYJISIHN: poJib (PAKTOPOB, 3aBUCSIIMX W HE 3aBHUCSAIINX OT TUIOTHOCTH.
Oxonorudeckue crparerun BuaoB (r- u Kcrparerum). Ilonarue o006
IKOJIOTMUYECKON Huie Buaa. MecrooOutanue. MHOTOMEpHas MOJETh
skoJsiorndyeckor Humm Jx.M. XarunHcona. Pa3mMepsl 3KOJIOrM4ecKOr HUIIH.
[ToreHManpHass ¥ peaJiM30BaHHAs HUIIM. Buja kak cucrema NOMyJsIUUM.
Apeanibl BHIOB. BuIbl M UX JKM3HEHHBIE CTpaTeruu. 3aKOHOMEPHOCTH
MOBEJICHUSI Y MUTPAIMI )KMBOTHBIX. BHOJIOrMYeCKnEe MHBA3UU UYKEPOTHBIX
BUJIOB

7.4

CoobmectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHu3MaMu B OHOIIEHO3e. DKOCHUCTeMa KakK OTKpbITas cuctema (A.J[x.
Tencnu). @OyHKIMOHAIbHBIE OJIOKM  OPraHU3MOB B DKOCHCTEME:
NPOJYLEHThI,  KOHCYMEHTBI,  peOyLeHTbl. Tpoduyeckue  ypOBHHU.
Tpoduyeckue nenu u ceT. AOMoTHYECKHE OJIOKU 3KOCHCTEM. [10UBBI M AITBI
B 3KocucteMax. KpyroBopoT BelIECTB M IMOTOK HEPrUU B SKOCHUCTEME.
OcHoBHBIE  IIOKa3aTeadM  dKOCHCTEMbl. buomacca U OpoAyKUHS.
DKOJIOrH4ecKre MUpaMubl uucen, Ouomacchl U 3Hepruu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBbI cO000IecTB — cykueccud. [lepBuuHble U1 BTOpUYHbIE
CYKLIECCUM W MX NPHUYMHBI. AHTPOIOTE€HHBIE BO3JCHCTBUS Ha CYKIIECCHH.
KnumakcHoe cooOmiectBo. buopasHooOpa3zue M MOJHOTAa KpPYroBOpoTa
BEIIECTB — OCHOBAa YCTOMYMBOCTH cO0OIIeCTB. [IpupoaHbie 3KOCHCTEMBI.
AHTpPOIIOT€HHbIE 3KOCHCTEMBI. Arposkocuctema. ArpoueHos. Paznuuus
MEXJ1y aHTPOIIOTC€HHBIMHU U MPUPOAHBIMU IKOCHCTEMaMU. Y pOOIKOCUCTEMBI.
OcHOBHBIE KOMITOHEHTHI ypOoskocuctem. [opoxckas ¢uiopa u dayHa.
CunaHTponu3anusi ropojackoit ¢ayHbsl. buonornyeckoe M Xo3siiicTBEHHOE
3HaYeHWE  arpo’KoCUCTeM U ypOO3KocHUCTeM.  3aKOHOMEPHOCTH
(dbopMUPOBaHUS OCHOBHBIX B3aWMOJEUCTBUN OpPraHM3MOB B IKOCHCTEMAX.
IlepeHoc »oSHepruM U BEUIECTB MEXKIY CMEXKHBIMU HKOCHCTEMaMHU.
VYCTOMUMBOCTh OPraHU3MOB, MOMYJISIUUA H  JKOCHCTEM B  YCIOBHSX
€CTECTBEHHBIX M AHTPONOT€HHBIX BO3JAECHCTBUI

7.5

buocdepa — oOmiennanerapHas o0ojo4ka 3eMid, I/I€ CYIIECTBYET MU
cyliecTBoBasia Xu3Hb. YueHue B.M. Bepnanckoro o 6mocepe. Obmactu
ouocheprl u e€ cocrtaB. JKuoe BemecTBO Ouochepbl W €ro (QyHKIHH.
3aKOHOMEPHOCTHU CyIliecTBOBaHUs Onocheprl. OcobeHHOCTH Ouochephl Kak
rno0anbHOM  sKocucTeMbl. J[MHamMUueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB u OMOTEOXMMHYECKHE MHKIBI (YIJIepoaa, a3oTa).
PutmuuHOCTh siBNeHU B O6uocdepe. 3oHanbHOCTh Omocdepsl. [loHsaTHE O
ouome. OCHOBHBIE OMOMBI CYIIH: TYHJApa, XBOWHBIC Jieca, CMEIIAHHBIC H
IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CAaBaHHbBI, MMyCTBIHU, TPOIMYECKUE JIeca,
BbICOKOTOphsl. Kiumar, pacTuTenbHBIH M SKUBOTHBIK MUP OHMOMOB CYIIH.
CrpykTypa U QyHKLHS KUBBIX CUCTEM, OLICHKA UX PECYpCHOTO MOTEHIHAaIa
U 6uochepHbIX QPyHKIMHA

7.6

DKOJIOTUYECKHE KPHU3UChl W HMX MNpuUuMHBL. Bo3jaeiicTBue uyenoBeka Ha
ounocdepy. 3arpsizHeHHE BO3AYITHOM cpeapl. OxpaHa Bo3ayXa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue nousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHne kinmMara. AHTPOIIOITE€HHOE BO3JEHCTBHE
Ha PacTUTENbHBIA U KUBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U >KMBOTHOTO
Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl mpuponabl. Kpacueie kHuUTH. OC000
oxpansiemble npupoansie Tepputopun (OOIIT). Bboranudeckue caabl H




300si0ornyeckue mnapku. (OCHOBHBIE MPUHLMUIBI YCTOWYMBOIO pPa3BUTHUSA
YeJIoBeUeCTBA M NPHUPOIBL.  PaloHaIbHOE MNPUPOJONOJIb30BAHHE U
COXpaHEHHE OMOJIOTHYECKOr0 Pa3Hoo0pasus 3eMin




TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM (ungposbie)
Ne n/m Kontpoannsl | IpakTHuyeckue
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
e padoThbI padoThbI
pecypcsl
https://m.edsoo.ru/7f41c2
1 Buonorus xak Hayka 1 0 0 9 2p
https://m.edsoo.ru/7f41c2
2 JKuBble cucTEeMBI U UX U3YUYCHHE 2 0 0 9 2p
3 ErONOrHs KIETK 5 0 05 Sr;tztps://m.edsoo.ru/7f41c2
https://m. Tu/7f41c2
4 XuMHuueckasi OpraHu3aiust KIeTK! 10 0 1 gtztps //m.edsoo.ru/ ¢
https://m.edsoo.ru/7f41c2
5 CrpoeHune 1 pyHKIMU KIETKU 8 0 2 9 2[)
5 OOMeH BelIeCcTB U MPEBpaIllEHUE SHEPTUU B 9 0 1 https://m.edsoo.ru/7f41c2
KIIETKE 92
7 Hacnencreennas nadopmanus u 9 0 05 https://m.edsoo.ru/7f41c2
peanuzanus €€ B KIETKe ' 92
https://m.edsoo.ru/7f41c2
8 JKU3HEHHEBIN UK KIETKH 6 0 1 9 ZD
https://m.edsoo.ru/7f41c2
9 Crtpoenue u GyHKIIMH OPraHU3MOB 17 0 1.5 9 ZD
https://m.edsoo.ru/7f41c2
10 Pa3MHoOkeHME U pa3BUTHE OPTraHU3MOB 8 0 15 D

92



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

I'enetnka — HayKa 0 HaCJICACTBCHHOCTH U

https://m.edsoo.ru/7f41c2

11 2 0.5
W3MEHYHUBOCTH OPraHU3MOB 92
https://m. .ru/7f41c2
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 92 ps://m.edsoo.ru/ <
https://m.edsoo.ru/7f41c2
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 92
14 ['eHeTHKA YeoBeKa 3 0.5 gtztps://m.edsoo.ru/7f4lc2
15 CelleKIis OpraHusMOB 4 1 Sr;tztps://m.edsoo.ru/7f41c2
16 BuorexHonorus u cuHTeTNYecKass OUOI0r s 4 0 gtztps://m.edsoo.ru/7f4lc2
17 Pesepaioe BpeMs 1 0 gtztps://m.edsoo.ru/7f4102
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoannsl | IpakTHuyeckue
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
e padoThbI padoThbI
pecypcsl
1 3apoKICHUE W PA3BUTHE IBOJIFOIMOHHBIX 4 0 0 https://m.edsoo.ru/7f41c2
MPEACTABICHUIN B OMOJIOTHH 92
https://m.edsoo.ru/7f41c2
2 Mukpo3BOIIOIHS U €€ Pe3yIbTaThl 14 0 2 9 2p
https://m.edsoo.ru/7f41c2
3 Maxpo3BorOIHs 1 €€ Pe3yIbTaThl 6 0 0 9 2p
[TpoucxokaeHNE U Pa3BUTHE KU3HH Ha https://m.edsoo.ru/7f41c2
4 15 0 1.5
3emite 92
https://m.edsoo.ru/7f41c2
5 [TponcxoxaeHne 4eoBeKa — aHTPOITOTCHE3 10 0 1 9 2p
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX https://m.edso0.ru/7f41c2
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0 0.5 92
C OKpY>Karolleu cpenou —
https://m.edsoo0.ru/7f41c2
7 OpraHu3Mmsl U cpefia 00uTaHus 9 0 1.5 9 ZD 2
https://m.edsoo.ru/7f41c2
8 DKOJIOTHS BUJOB U MOMYJISIITUI 9 0 0.5 9 ZD
DKOJIOTHS COOOIIECTB. DKOIOTHUECKUE https://m.edsoo.ru/7f41c2
9 12 0 0.5
CUCTEMBI 92
https://m.edsoo.ru/7f41c2
10 buocdepa — rmobansHas sxocucrema 6 0 0 D

92
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https://m.edsoo.ru/7f41c2

11 UYenoBek u OKpyKaromas cpeaa 6 0 92
https://m. Tu/7f41c2
12 PesepBHOE Bpems 8 0 92 ps:/im.edsoo.ru .
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoxa Kontpoasbnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchbl
1 buosnorus kak KOMIJICKCHAs HAyKa U KaK 1 0 0 https://m.edsoo.ru/7f41c2
4acTh COBPEMEHHOTO 00IIeCTBa 92
https://m.edsoo.ru/7f41c2
2 JKuBble cucTeMbl U X CBOMCTBA 1 0 0 9 ZD
https://m.edsoo.ru/7f41c2
3 YpoBHEBas OpraHU3aIUs KUBBIX CUCTEM 1 0 0 92
4 Hctopusi OTKPBITUS U M3YYEHHS KJICTKH. 1 0 0 https://m.edsoo.ru/7f41c2
Krnerounas Teopus 92
Metoasl MOJNEKYJISIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «3yuenue
5 METO/I0B KJIETOUHOW OMOIIOTHH 1 0 05 https://m.edsoo.ru/7f41c2
(xpomarorpadus, snekrpodopes, ' 92
g depeHImaIbHoe HeHTPpU(yTrupoBaHue,
TILP)»
https://m. Tu/7f41c2
6 XUAMHUYECKUH COCTaB KICTKU 1 0 0 gtztps fim.eds0.1u/ ¢
Opranuveckue BEemecTBa KJICTKH — OCJIKH.
https://m.edsoo.ru/7f41c2
7 JlabopatopHas pabota «OOHapykeHne 1 0 0.5 92 D
OEIIKOB C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIHID» —
3 CBoiicTBa, Ki1accubuKanus u QyHKIIHNA 1 0 0 https://m.edsoo.ru/7f41c2

0O€eJIKOB

92
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OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —

https://m.edsoo.ru/7f41c2

9 0
YTJIEBOIbI 92
https://m.edsoo.ru/7f41c2
10 Opranuyeckue BELECTBA KIETKU — JIMIUIbI 0 92
Hyxneunossie kucnorsl. JIHK u PHK.
11 JlaboparopHas pabota «Mccrnenoanme 05 https://m.edsoo.ru/7f41c2
HYKJICMHOBBIX KHCIIOT, BBIJICIICHHBIX U3 ' 92
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY
12 MuHepaibHbIC BEIIECTBA KICTKH, HX 0 https://m.edsoo.ru/7f41c2
Ouosiornueckas poib 92
13 Crpoenue u ¢pynkiuu ATO. [Ipyrue 0 https://m.edsoo.ru/7f41c2
nHykieosunrpupocdarsr (HTD) 92
14 CexsenupoBanue JJHK. Mertonbl reHoMHKH, 0 https://m.edsoo.ru/7f41c2
TPAHCKPUIITOMHUKH, TPOTEOMUKH 92
https://m.edsoo.ru/7f41c2
15 Mertoabl cTpyKTypHOH OHOJIOTUH 0 9 ZD
https://m. Tu/7f41c2
16 Tunel knetok. [IpokapuoTndeckas kierka 0 9t2tps /im.edsoo.r/ ¢
Crpoenune syKapuOoTHYECKON KIIETKH. ) httos://m.eds0o.ru/7f41c2
17 [TpaxTrueckas pabota «/3yueHue cBONCTB 0.5 92
KJIETOYHOU MeMOpaHbD» _
. https://m.edsoo.ru/7f41c2
18 [loBepXHOCTHBIN anmapar KJIETKH 0 92
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH. https://m.eds0o.ru/7fA1c2
19 [IpakTuueckas padora «M3ydeHne ABHKEHUS 0.5 92
IIUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX)» —
20 [ToryaBTOHOMHBIE OpTaHOUIBI KIIETKHU: 0.5 https://m.edsoo.ru/7f41c2



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

MUTOXOHJIpHH, TIacTubl. JlabopaTopHas
pabota «VccnenoBanue mia3mMonusa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

https://m.edsoo.ru/7f41c2

21 HememOpaHHbIE OpraHOU bl KJIETKH 0 92
https://m.edsoo.ru/7f41c2
22 Crpoenue u GyHKIUH S1Ipa 0 9 20
C
paBHHUTENIBbHAS XapAKTEPUCTHUKA KIETOK https://m.edsoo.ru/Tf41c2
23 sykapuoT. JlaboparopHas pabora «l3ydenue 0.5 92
CTPOCHUS KJIETOK Pa3IMUHBIX OPTaHU3MOB) -
ACCUMUIISIIINS ¥ TUCCUMUIIALINS — JBE
0 .T 0
CTOpOHBI MeTaboau3Ma. THurbe oOMeHa https://m.edsoo.ru/Tf41c2
24 BemecTB. JlabopaTopHas pabora «3yuenune 0 92
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA —
pUMepe aMHJIa3bl WITH KaTala3bl)»
DepMEHTaTUBHBIN XapaKTep peakui
0 . JIab
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas https://m.edsoo.ru/7f41c2
25 pabora «3yuenue pepmMeHTaTUBHOTO 0.5 92
pacIierieHus! IepOKCHIa BOJIOPO/Ia B —
pPaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)
https://m.edsoo.ru/7f41c2
26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI 0 9 20
https://m.edsoo.ru/7f41c2
27 ABTOTpOGHBII THIT OOMEHa BEIECTB 0 9 20
https://m.edsoo.ru/7f41c2
28 dorocuHTE3 0 :
92
29 Xemocunres. JlaboparopHas pabota 05 https://m.edsoo.ru/7f41c2

«CpaBHeHHE MPoIIecCOB POTOCHHTE3A U

92
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XEMOCHHTE3a»

AHa’poOHbBIE OPraHU3Mbl. Buabl OposkeHusl.

https://m.edsoo.ru/7f41c2

30 Jlaboparopnas pabota «CpaBHEeHUE 0 92
MPOLIECCOB OPOKEHUS U JIBIXaHUSD) -

31 AdpoOHBIE OPraHU3MBL. JTarbl 0 https://m.edsoo.ru/7f41c2
HHEPreTHYECKOro oOMeHa 92
DHeprust MeMOPaHHOTO TPAJAUEHTa IPOTOHOB.

32 CI/IHI’)[‘C?, AT®: §a60Ta Hp(r))TOHHOﬁ A'})CD- 0 gtztps://m.edsoo.ru/7f4lc2
CHHTa3bl

33 Peakiuy MaTpUuHOIO CHHTE3A 0 thmS://m'edsoo'rUNMlcz

34 Tpanckpunuus — matpuussii cuHTe3 PHK 0 thmS://m'edsoo'rUNMlcz

35 Tpancsuus 1 o Frams: 0 gtztps://m.edsoo.ru/7f4lcz

36 KonupoBanue aMuHOKUCIOT. Poib prbocom 0 https://m.edsoo.ru/7f41c2
B GHOCHHTe3e OenKa 92

37 Opranu3anus reHomMa y IpoKapuoT u 0 https://m.edsoo.ru/7f41c2
J3yKapuoT 92

38 MonekymnsipHble MEXaHU3MBbI HKCIIPECCUU 0 https://m.edsoo.ru/7f41c2
T€HOB y DYKapHOT 92

5| obmararmuto napasare, Tpmimmnas 05 | MpslmedsoonTieic?
pabora «Co3gaHne MOJIENI BHPYCa» =

40 BupycHslie 3a0051eBaHuS YeITOBEKa, 0 https://m.edsoo.ru/7f41c2
KUBOTHBIX, PACTCHHI 92

41 HanorexHoJIOTMH B OMOJIOTUY U MEIALINHE 0 https://m.edsoo.ru/7f41c2
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92

https://m.edsoo.ru/7f41c2

42 JKvi3HEHHBIN UK KIETKA 0 92
https://m.edsoo.ru/7f41c2
43 Martpuunsiii cunres JJHK 0 92 0
Xpomocomsl. JITaboparopHas pabota https://m.edsoo.ru/7fA1c2
44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 0.5 92
MHKpOIpEHapaTax» T
https://m.edsoo.ru/7f41c2
45 JleneHue KICTKHM — MHTO3 0 9 ZD
Tunel kneTok. KapuokuHes U IUTOKUHES.
46 JlaboparopHas padota «HaOmoaeHrue MUTO3a 05 https://m.edsoo.ru/7f41c2
B KJIETKaX KOHYMKA KOpeIlKa Jyka (Ha ' 92
TOTOBBIX MUKpOIIpENapaTax)»
https://m.edsoo.ru/7f41c2
47 Perynsauus »kM3HEHHOTO IUKJIA KIIETOK 0 92
https://m.edsoo.ru/7f41c2
48 Opranusm Kak eIMHOE I1eJ10e 0 92
49 Txanu pacrenwuii. JJaboparopHas padota 05 https://m.edsoo.ru/7f41c2
«3ydeHne TKaHer pacTEHUI ' 92
T .
KATH JKHBOTHRIX 1 FeoBeka . https://m.edsoo.ru/7f41c2
50 JlaGopatopHas pabota «3yueHue TkaHeu 0.5 92
KHUBOTHBIX» _
. I
Opransl. Cucremsl opranos. JlaboparopHas https://m.edsoo.ru/7f41c2
51 pabota «/3ydyeHue opraHoB I[BETKOBOTO 0.5 92
pacTeHus» —
52 Omnopa Tena opraHu3MoB 0 https://m.edsoo.ru/7f41c2
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53 JIBI>KEeHHE OpraHn3MOB 92
https://m.edsoo.ru/7f41c2
54 [Iutanue opranuzMoB 92
55 [TutaHKe TO3BOHOYHBIX )KUBOTHBIX. https://m.edsoo.ru/7f41c2
[TumeBapuTenpHas CUCTEMa YeJI0BeKa 92
https://m.edsoo.ru/7f41c2
56 JlpIxaHue opraHu3MoB 92
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U https://m.edsoo.ru/7f41c2
yenoBeKa 92
https://m.edsoo.ru/7f41c2
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 92
59 KpoBeHocHas cucrema mo3BOHOYHBIX https://m.edsoo.ru/7f41c2
JKMBOTHBIX 1 4eJIOBEKA 92
https://m.edsoo.ru/7f41c2
60 Beiaenenue y opranusmMoB 92
https://m.edsoo.ru/7f41c2
61 3amuTa y OpraHu3MoB 92
https://m.edsoo.ru/7f41c2
62 NMMmyHHast cucTemMa 4yeoBeka 92
https://m.edsoo.ru/7f41c2
63 PaznpaxuMoCTh U peryisnus y OpraHu3MoB 92
64 I'ymopanbHas perynsinus 1 SHIOKpUHHAs https://m.edsoo.ru/7f41c2
CHCTEMa )KUBOTHBIX U YeJIOBEKa 92
https://m.edsoo.ru/7f41c2
65 ®opMBbI pa3MHOKEHUS OPraHU3MOB

92
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https://m.edsoo.ru/7f41c2

66 [TomoBoe pazMHOKEHUE 0 92
https://m.edsoo.ru/7f41c2
67 Meiios 0 :
92
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeToK. JIabopaTopHas pabora 05 https://m.edsoo.ru/7f41c2
«M3y4eHne cTpoeHHs MOJIOBBIX KJIETOK Ha ' 92
TOTOBBIX MHUKPOITpETiapaTaxy»
69 WunuBumyanbHOE pa3BUTHE OPraHU3MOB — 0 https://m.edsoo.ru/7f41c2
OHTOT€HE3 92
70 3akjajKa OpraHoOB U TKaHEH H3 0 https://m.edsoo.ru/7f41c2
3apOJBIIIEBBIX JINCTKOB 92
P )
OCT M pa3BUTHE KHUBOTHBIX. JlabopaTtopHas https://m.edsoo.ru/7f41c2
71 paboTa «BbIsiBIeHNE TPU3HAKOB CXOJICTBA 0.5 92
3apoJbIlIel MO3BOHOUHBIX )KUBOTHBIX) —
P .
ASMHONCHHE 1 pASBITHS PACTOHHH https://m.edsoo.ru/7f41c2
72 JlaGopatopHas pabota «CTpoeHHe OpraHoOB 0.5 92
Pa3sMHOKEHUs BBICIIMX PACTEHUI» —
73 Hcropust CTAHOBIICHUS M Pa3BUTHUS TCHETHKH 0 https://m.edsoo.ru/7f41c2
KaK HayKH 92
OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHUKH. https://m.edsoo.ru/Tf41c2
74 JlabGopaTtopHast paborta «JIpo3zodmiia kak 0.5 92
00BEKT FeHETUYECKUX MCCIIEIOBAHUI —
3aKOHOMEPHOCTH HaCIIeTIOBaHHS MTPU3HAKOB.
M 0 :
OROTHDPHAHOE CRPEINBate https://m.edsoo.ru/7f41c2
75 [IpakTruueckas padora "U3yuenue 0.5

PE3YyJIbTaTOB MOHOFI/I6pI/I,Z[HOFO CKpCIIUBaHUA
y Ipo30¢uisr"

92
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I_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOFO

https://m.edsoo.ru/7f41c2

76 0
CKpEITUBaHMS 92
7 Amnanusupyroniee ckperanue. HermomHoe 0 https://m.edsoo.ru/7f41c2
JIOMUHUPOBaHUE 92
T
Jurubpunnoe ckpenuBanue. [Ipaktuyeckas https://m.edsoo.ru/7f41c2
78 pabota «/3y4yeHue pe3yabTaToB 0.5 92
JTUTHOPHTHOTO CKPEIUBAHUS Y JPO30(DHITBD) -
79 [{uTo0rMYecKrue OCHOBBI AUTHOPHIHOTO 0 https://m.edsoo.ru/7f41c2
CKpPEIIMBAaHUS 92
https://m.edsoo.ru/7f41c2
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 0 92
https://m.edsoo.ru/7f41c2
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 0 92
https://m. Tu/7f41c2
82 I'enernka mona 0 fips: //m.edsoo.u/7fA1e
92
https://m.edsoo.ru/7f41c2
83 ['enoTun xak nenocTHas cucrema 0 92
84 ['eHeTHYECKUIT KOHTPOJIb Pa3BUTHS 0 https://m.edsoo.ru/7f41c2
pacTeHH, )KUBOTHBIX U YEIOBEKA 92
85 N3MeHUnBOCTh MPU3HAKOB. Bu b 0 https://m.edsoo.ru/7f41c2
U3MEHYHUBOCTHU 92
https://m.edsoo.ru/7f41c2
86 MoudukaoHHas U3MEHYNBOCTh 0 9 ZD
BaprannoHHBIN psii 1 BapUallMOHHAs
g7 KkpuBasi. JlaboparopHas paboTa 05 https://m.edsoo.ru/7f41c2

«HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PUKATTMIOHHON U3MEHUHUBOCTH.

92
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[TocTpoeHure BapHallMOHHOTO psiAa U
BapUAIMOHHON KPUBOII»

I"'eHoTunnmyeckas N3MEHUYNBOCTb.

https://m.edsoo.ru/7f41c2

88 KomOuHaTHBHAS H3MEHYHNBOCTh 0 92
M T
yTallMOHHAs U3MEHUUBOCTD. [IpakTHueckas https://m.edsoo.ru/7f41c2
89 pabota «MyTtanuu y npo3opuisl (Ha 0.5 92
TFOTOBBIX MHUKpPOITpEIiaparax )» =
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO TPOIIecca. 0 https://m.edsoo.ru/7f41c2
DOIUTreHeTHKA U STTUTCHOMHKA 92
01 ['eneruka yenoBeka. [IpakTuueckas pabora 05 https://m.edsoo.ru/7f41c2
«CocTaBlieHHE U aHAJIN3 POJIOCIOBHOI» ' 92
. https://m.edsoo.ru/7f41c2
92 MeToabl MEAUIIMHCKOW T€HETUKU 0 92
3HaYeHNEe METUITMHCKON TeHETUKH B https://m.edsoo.ru/Tf41c2
93 MPEIOTBPALICHUH U JICYEHUU T€HETUYECKUX 0 92
3a00JICBaHHI YeI0BEKa =
OCHOBHbBIE TIOHSATHUS CEJICKIIHH.
94 JlabopatopHas pabota «/3yueHre copToB 05 https://m.edsoo.ru/7f41c2
KYJITYPHBIX PACTECHHH U MIOPOJI JOMAIITHUX ' 92
YKHUBOTHBIX)
M i paboTBHI.
CTOIb! CEIICKIHMOMHON paboTet https://m.edsoo.ru/7f41c2
95 JlaGopaTtopHast pabota «/3yuenne MeTo10B 0.5 92
CEIIEKIIUU PaCTCHUIN» =
JLOCTIDEHHS CeTCKIHH pacTeHitit 1 https://m.edsoo.ru/7f41c2
96 *KUBOTHBIX. [IpakTHueckas pabora 0 92
«ITpuBHBKa pacTeHU» -
97 CoxpaHeHue, n3y4eHHe U UCII0JIb30BaHHE 0 https://m.edsoo.ru/7f41c2

TCHETHYECKUX PECYPCOB
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buorexHosorusa kak HayKa U OTpacCiib

https://m.edsoo.ru/7f41c2

98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5 92
«M3y4yeHne 00beKTOB OMOTEXHOIOTHIY —
OCHOBHBIE HANpaBJICHUS] CHHTETHYECKON https://m.edsoo.ru/7f41c2
99 1 0
OHOJIOrun 92
https://m. Tu/7f41c2
100 XpOMOCOMHas U T€HHasl HHKEHEepUs 1 0 9 ZDS //m.edsoo.r/ ¢
https://m. Tu/7f41c2
101 Menumnuackue OMOTEXHOIOTUU 1 0 gtztps //m.edsoo.ru/ L
102 PesepsHbliii ypok. [ToBTOopeHue, 06001eHue, 1 0 https://m.edsoo.ru/7f41c2
cUCTeMaTH3aIlHs 3HAHUH 92
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxa Kontpouasbnbie | IlpakTuyeckn
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
https://m.edsoo.ru/7f41c2
1 OpomouronHas teopus Y. lapsuna 1 0 0 9 2p
5 JIBYDKYIIIME CHITBI BOJIFOIIMU BUJIOB 110 Y. 1 0 0 https://m.edsoo.ru/7f41c2
HapBuny 92
3 Bopw0a 3a cyiiecTBOBaHKE, €CTECTBEHHBIH U 1 0 0 https://m.edsoo.ru/7f41c2
UCKYCCTBEHHBIN 0TOOP 92
4 dopMHUPOBaHUE CHHTETHYCCKON TEOPUHU 1 0 0 https://m.edsoo.ru/7f41c2
SBOIIOIHH 92
5 DTarbl SBOMIOIIMOHHOTO MpoIiecca: 1 0 0 https://m.edsoo.ru/7f41c2
MHUKPOIBOJIOIUS ¥ MAKPOIBOJFOIIHS 92
5 [Tomymsiius — sIeMeHTapHas eIMHUIA 1 0 0 https://m.edsoo.ru/7f41c2
SBOIIOIINHU 92
3aKOH reHeTUYEeCKOro paBHOBeCHs J[XK.
7 Xapau, B. Baitn6epra. Jlabopartopnas 1 0 05 https://m.edsoo.ru/7f41c2
pabota «BbIsBIICHHE H3MECHUHUBOCTH Y ' 92
0co0eil OHOTO BUa»
https://m.edsoo.ru/7f41c2
8 DneMeHTapHbIe (GaKTOPHI IBOIIOLNUN 1 0 0 9 ZD
9 Dddexr ocroraresst. Ihdext OyTHIIIOIHOTO 1 0 0 https://m.edsoo.ru/7f41c2
TOpPJIBIIIKA 92
10 Murpanuu. U30omsamuuu momy isiuii: 1 0 0 https://m.edsoo.ru/7f41c2

reorpaduyeckasi, OnoJIoruyecKas
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EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN

https://m.edsoo.ru/7f41c2

11 0
(bakTop IBOIIIOITUU 92
https://m.edsoo.ru/7f41c2
12 [TonoBoii oTOop 0 :
92
[Tpucnoco0IeHHOCTh OPraHU3MOB KaK
13 pe3ylbTaT MUKpodBomonun. JlabopaTtopHas 05 https://m.edsoo.ru/7f41c2
pabora «3yduenune apoMopdo30B u ' 92
WUMO0AIANTALMN Y PACTEHUHN U JKUBOTHBIX)
[TpumepbI PUCTIOCOOICHHH Y OPTaHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
14 OMOXUMUYECKUE, IIOBEIEHUYECKHUE. 05 https://m.edsoo.ru/7f41c2
JlabopaTtopHast padora «IIpucnocobnenus ' 92
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1[E1eCO00Pa3HOCTH)»
B .
11, CTO KPITEPHI 1 CIPyKTypa https://m.edsoo.ru/7f41c2
15 JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB 0.5 92
110 MOP(OJIOTHUECKOMY KPUTEPHIO» =
https://m.edsoo.ru/7f41c2
16 CrtpykTypa BHIa 0 9 ZD
17 Bunoobpa3oBanue Kak pe3ybTar 0 https://m.edsoo.ru/7f41c2
MHUKPOIBOJTFOITUN 92
https://m.edsoo0.ru/7f41c2
18 CBs13b MUKPO3BOJIIOIUH U 3MHAEMHOIOTUH 0 92
19 MakposBomrorusi. [laneonronorunueckue 0 https://m.edsoo.ru/7f41c2
METO/IbI H3YUCHUS DBOJFOIIUU 92
20 buoreorpaduveckne MeToabl H3yUCHHUS 0 https://m.edsoo.ru/7f41c2
SBOJIIOINHI 92
21 DOMOPHOJIOTHYECKUE B CPABHUTEIIBHO- 0 https://m.edsoo.ru/7f41c2
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MOp(bOJ'IOFI/ILICCKI/Ie MCTOABI U3YUYCHUA
3BOJIFOIIUH

MoneKyJIsIpHO-T€HETHYECKHUE,

https://m.edsoo.ru/7f41c2

22 OMOXHMUYCCKHEC U MATEMATHUYCCKHIE METOIbI 0 92
U3YYCHHS SBOJTFOLIMH -
https://m.edsoo.ru/7f41c2
23 OO01re 3aKOHOMEPHOCTH JBOJTFOITHH 0 9 zp
24 AnanTtuBHas panuanus. HepaBHOMEpHOCTB 0 https://m.edsoo.ru/7f41c2
TEMIIOB DBOJIIOIAN 92
o5 Hay4HbIe rHIIOTE3bI IPOUCXOMKICHUS KU3HU 0 https://m.edsoo.ru/7f41c2
Ha 3emie 92
26 JloHay4HbIE IPEIICTABICHUS O 3aPOXKICHUN 0 https://m.edsoo.ru/7f41c2
JKU3HU 92
27 OCHOBHBIE 3TaITbl HEOPTAHUYECKOM 0 https://m.edsoo.ru/7f41c2
SBOIIOIHH 92
https://m.edsoo.ru/7f41c2
28 ['unoressl 3apoxaeHNs KUZHU 0 92
Hcropus 3eMii 1 METOJIbI €€ H3YUYCHUSI.
29 JlabopatopHast pabota «13yuenue u 05 https://m.edsoo.ru/7f41c2
OIHCaHKME UCKOMAEMBIX OCTATKOB JIPEBHHUX ' 92
OpPraHHu3MOB»
. https://m.edsoo.ru/7f41c2
30 HauaspHbIe STarbl OpraHMYeCKOM IBOJTIOIUH 0 92
https://m.edsoo.ru/7f41c2
31 OBOIIOLUS DYKAPUOT 0 92
39 OCHOBHBIE 3TaITbI YBOJIIOIUH PACTUTEILHOTO 05 https://m.edsoo.ru/7f41c2

mupa. [Ipaktuueckas padora «3yuenue
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0COOCHHOCTEH CTPOCHHUS PACTEHUN Pa3HBIX
OTJICTIOB»

OCHOBHBIC ITaIIbI 9BOJIIOIIUH KUBOTHOI'O

https://m.edsoo.ru/7f41c2

33 0
MuUpa 92
C) Bl
BOTIOMDE AHUBOTHBIX. ~p aKTHquCKa’I https://m.edsoo.ru/7f41c2
34 pabota «M3y4ueHne 0cOOEHHOCTEH CTPOCHHUS 0.5 92
MIO3BOHOYHBIX KUBOTHBIX) =
35 Pa3BuTHE XM3HU Ha 3eMJIe [0 dpam U 0 https://m.edsoo.ru/7f41c2
nepuoiam 92
36 MaccoBbie BBIMHPaHHUSI — 3KOJOTHYCCKUE 0 https://m.edsoo.ru/7f41c2
KPH3HCHI TIPOIILIOTO 92
37 CoBpeMeHHBIN YKOJIOTUYECKUI KPU3HUC, €TO 0 https://m.edsoo.ru/7f41c2
0COOEHHOCTHU 92
38 CoBpeMeHHast CHCTEMa OPraHHYECKOTO 0 https://m.edsoo.ru/7f41c2
TIPOIIJIOTO 92
39 OCHOBHBIEC CHCTEMATHYECKUE TPYIIITHI 0 https://m.edsoo.ru/7f41c2
OpraHU3MOB 92
https://m.edsoo.ru/7f41c2
40 AHTpPOIIOJIOTHS — HayKa O YEJIOBEKE 0 92
41 Pa3zBuTHe npepcTaBneHui 0 TPOUCXOKIACHUN 0 https://m.edsoo.ru/7f41c2
YeJI0BeKa 92
MecTo yennoBeka B CHCTEME OPraHUIeCKOTo
42 mupa. Jlabopatopnas padora «3yueHnue 05 https://m.edsoo.ru/7f41c2
0COOCHHOCTEH CTPOCHHS CKEJIeTa YeIOBeKa, ' 92
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
https://m.edsoo.ru/7f41c2
43 JIBMOKYIIIUE CUJIBI aHTPOIIOTCHE3a 0
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CooTHolIeHHE OUOJIOTUYECKUX U

https://m.edsoo.ru/7f41c2

44 0
COLMAIBHBIX (J)AaKTOPOB B aHTPOIIOTCHE3E 92
https://m.edsoo.ru/7f41c2
45 OCHOBHBIE CTaIMM AaHTPOIIOTEHE3a 0 92
https://m.edsoo.ru/7f41c2
46 [TaneoreHeTrka U MaJIeOreHOMHUKA 0 92
https://m.edsoo.ru/7f41c2
47 DBOJTIOLIMS COBPEMEHHOT'O YeJIOBEKA 0 92
Yenoseueckue pacel. [Ipaktudeckas padora
. https://m.edsoo.ru/7f41c2
48 «/3yuenue KOIOrnYeCcKUX afanTaiun 0.5 92
YEJIOBEKa) —
49 MeKTUCIUIUTMHAPHBIC METOIBI 0 https://m.edsoo.ru/7f41c2
AHTPOTOJIOTUHU 92
https://m.edsoo.ru/7f41c2
50 3apoxaCHUE U PA3BUTHE IKOJIOTHU 0 92
M .
eToJ bl dKosioruu. JlaboparopHas padota https://m.eds0o.ru/Tf41c2
o1 «3y4eHune MeTo10B HKOJIOTUYECKUX 0.5 92
HCCIIETOBAHUIN o
52 3HadeHNE FKOJOTHYECKNX 3HAHUM IS 0 https://m.edsoo.ru/7f41c2
JeoBeKa 92
https://m.edsoo0.ru/7f41c2
53 Okonoruyeckue HakTopsl 0 9 ZD
Abuotnueckue paxkropsl. CBeT Kak
54 sKoJsoruueckuit gpaxrop. JlaboparopHas 05 https://m.edsoo.ru/7f41c2
pabota «BplIsBIeHNE TPUCTIOCOOICHHIHA ' 92
OpPTaHU3MOB K BIIMSIHHIO CBETa»
55 Abuotnueckue (axropsl. Temmeparypa kak 0.5 https://m.edsoo0.ru/7f41c2
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skosoruueckuii pakrop. Jlaboparopuas
pabota «BrisiBneHe npucnocodaeHuit
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPhI»

AbuoTtnueckue paxkropsl. BnaxkHocTs Kak
sKosiorndeckuii gpaxrop. JlaboparopHas

https://m.edsoo.ru/7f41c2

56 0.5
paboTa « AHATOMHYECKHE OCOOEHHOCTH 92
pacTeHM U3 Pa3HbIX MECT OOUTAHUSD)
https://m.edsoo.ru/7f41c2
57 Cpenpl oOuTaHUs OPraHU3MOB 0 92 D
https://m.edsoo.ru/7f41c2
58 buonoruueckue puTMbl 0 92
https://m. Tu/7f41c2
59 Kuznennsie popMbI OpraHU3MOB 0 9'[2tps /im.edsoo.n/ ¢
https://m.edsoo.ru/7f41c2
60 buotnyeckue pakTopsl 0 9 2p
3HaueHue OMOTHYECKHUX B3aUMOICHCTBUN https://m.edsoo.ru/7f41c2
61 JUIsl CYILIECTBOBAHMS OPraHU3MOB B CpeJIe 0 92
oOuTaHus 2e
https://m.edsoo.ru/7f41c2
62 OKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYJISILIUU 0 92
OCHOBHBIE TIOKA3aTEIIN MO JISIIIHH: https://m.edsoo.ru/7f41c2
63 YUCIIEHHOCTb, TIOTHOCTb, BO3pAcTHAS U 0 92
MOJIOBAs CTPYKTYpa —
OCHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH: https://m.edsoo.ru/7f41c2
64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTA, 0 92
CMEPTHOCTH, MUTPAIHH —
https://m.edsoo.ru/7f41c2
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISAIHH 0
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https://m.edsoo.ru/7f41c2

66 JlnHaMuKa TOMYJISAIMN U €€ PeryJIsius 0 92
67 KpuBble pocta YuCIIEHHOCTH MOMYJISILINH. 0 https://m.edsoo.ru/7f41c2

KpuBble BbIKMBaHUS 92
DKoJIOru4ecKast HuIIa BUja. Ha60paT0pHasv1 https://m.edso0.ru/7f41c2

68 pabota «IIpucmocobneHus ceMsH pacTeHUI 0.5 92

K PacCeIecHUIO =
. https://m.edsoo.ru/7f41c2

69 Bug xak cucrema nomysisiuit 0 92
70 3aKOHOMEPHOCTH MOBEJACHUS U MUTPALIHIA 0 https://m.edsoo.ru/7f41c2

JKMBOTHBIX 92
https://m.edsoo.ru/7f41c2

71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 0 9 2p

https://m.edsoo.ru/7f41c2

72 DKocucTema Kak OTKpbITasi cucTeMa 0 92
73 KpyroBopoT BelecTB U MOTOK SHEPTUH B 0 https://m.edsoo0.ru/7f41c2

IKOCHCTEME 92
https://m.edsoo.ru/7f41c2

74 OCHOBHBIE TIOKA3aTeNIl SKOCUCTEMBI 0 92
https://m.edsoo0.ru/7f41c2

75 DKOJIOTHYECKUE TUPaMUIbl 0 92
https://m.edsoo.ru/7f41c2

76 H3meHeHus coo0IIecTB — CYKIECCHH 0 9 ZD

27 [pupoHbIe SKOCUCTEMBI. DKOCHCTEMBI 03P 0 https://m.edsoo0.ru/7f41c2

1 peK. DKOCUCTEMBI MOPEN U OKEAHOB 92
78 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI 0 https://m.edsoo.ru/7f41c2

TYHJIP, JIECOB, CTEMEH, MyCThIHb
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https://m.edsoo.ru/7f41c2

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI 0 92
80 Ypboakocucremsl. [Ipaktudeckas padora 05 https://m.edsoo.ru/7f41c2
«3yueHue u onucanue ypoO3IKOCHCTEMBI» ' 92
3
aKOHOMe?HOCTUI/I (bopMUpPOBaHHUS OCHOBHBIX https://m.edsoo.ru/7f41c2
81 B3aUMO/ICHCTBUI OPraHU3MOB B 0 92
IKOCHUCTEMAX ==
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN
g2 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM, 0 https://m.edsoo.ru/7f41c2
OpraHU3MEHHOM, OMYJISIIUOHHOM H 92
IKOCUCTEMHOM YPOBHSIX
83 buocdepa — obuiensianerapaas 000109Ka 0 https://m.edsoo.ru/7f41c2
3eMin 92
https://m.edsoo.ru/7f41c2
84 VYuenue B. U. Bepnazackoro o 6uocdepe 0 9 2p
https://m.edsoo.ru/7f41c2
85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 0 9 2p
36 KpyroBopoThI BelIecTB 1 0 https://m.edsoo.ru/7f41c2
OMOTreOXUMHUYUECKHE IIHKITBI 92
g7 3oHansHOCTH Onochepsl. OCHOBHBIC GHOMBI 0 https://m.edsoo.ru/7f41c2
CyIlIH 92
88 YcToiunBOCTh 6roCchephI 0 gtztpS://m'Edsoo'rUNfMCZ
https://m.edsoo.ru/7f41c2
89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYNHBI 0 92
https://m.edsoo.ru/7f41c2
90 BosnetictBue uenoseka Ha Guochepy 0 D

92
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AHTpPONOreHHOE BO3JICHCTBUE HA

https://m.edsoo.ru/7f41c2

91 . . 1 0
PaCTUTENbHBIN U KUBOTHBIA MUD 92
https://m.edsoo.ru/7f41c2
92 Oxpana npuposI 1 0 92 D
93 OCHOBHBIE IPUHIIUIIBI YCTOWIHUBOTO 1 0 https://m.edsoo.ru/7f41c2
pa3BUTHSI YCIIOBEUCCTBA U MPUPOJIBI 92
PanronanbHOE PHUPOIONOIH30BAHHE U https://m.edsoo.ru/7f41c2
94 COXpaHEHHE OMOJIOTHIECKOT0 Pa3HOOOpasus 1 0 92
3emin 4
05 O606menue mo reMe « MUKpPOIBOIIOLUS U €€ 1 0 https://m.edsoo.ru/7f41c2
pe3yJbTaTh» 92
96 O6061mmenue o TeMe «Makpo3BoOIOLUs U €€ 1 0 https://m.edsoo.ru/7f41c2
pe3ynbTaThD» 92
97 O6o06menne o Teme «IIpoucxoxacHue u 1 0 https://m.edsoo.ru/7f41c2
pa3BUTHE KU3HU Ha 3eMIIe» 92
98 O606meHme o Teme «IIponcxoxaeHue 1 0 https://m.edsoo.ru/7f41c2
YEJI0BEKa — AaHTPOTIOTEHE3» 92
99 O06061m1eHne mo TeMe «IKOJIOTHUS — HayKa O 1 0 https://m.edsoo.ru/7f41c2
B3aHMOOTHOIICHUAX OPTaHU3MOBY 92
O606menue o Teme «OpraHu3msl U cpeaa https://m.edsoo.ru/7f41c2
100 1 0
0OUTaHHS 92
101 O0600menne no TeMe « IKOJIOTUSA BUIOB U 1 0 https://m.edsoo.ru/7f41c2
MOy JIALIAI 92
O606menne o Teme «buochepa — https://m.edsoo.ru/7f41c2
102 1 0
rio0anbHas YKOCUCTEMAY 92
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

* buonorus. buonornyeckue cucteMsl U MPoOLECChl; yriayonenHoe ooyuenue, 10 kmacc/
TepemoB A.B., Ilerpocosa P.A. O6mecTBO ¢ orpaHnueHHO#N 0TBETCTBEHHOCTHIO «OL]
MHEMO3HUHA»

* buonorus. buonornyeckue cucTeMbl U MPOLIECCHI; yriydaeHHoe oOyuenue, 11 kmacc/

TepemoB A.B., IlerpocoBa P.A. O61mecTBoO ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «OL]

MHEMO3HNHA»

METOJAUYECKHUE MATEPHUAJIbI JIS1 YYUTEJISL

. Anacracosa JL.I1. O6mas 6uonorus. Jlunakrnyeckue marepuaisl. — M.: Benrtana-I'pad.
2 borpanosa T.JI., CononoBa E.A. buonorus. CripaBoYHUK Ui CTapILIEKIACCHUKOB U
nocTymnaronux B By3sl. — M.: ACT-tipecc, 2022

3 bonrosa 1.B. COopuuk 3a1a4 o 061ieit Ononoruu s noctymnaronmx B BY3s1. — M.:
Onukc 21 Bek, 2019

4 3axapos B.b., MamonToB C.I'., Connr HU. O6mas 6uonorus: Yueod. mis 10 — 11 k.
oOmieobpasoar. Yueb. 3aBenenuit - M.: lpoga, 2019

5 Puc 3., Crepubepr M. Ot kneTok k atomam: MnmoctprpoBaHHOE BBE/IEHUE B

MoJIeKyJIsipHyto Ouosoruto: [lep ¢ anrin. — M.: Mup.

HUDPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1 «Enunas komnekuust Hudpossix OOpazoBatenbHbix Pecypcos» (Habop nudpoBbix
pecypcoB k yueonukam auann [Tonomapesoii M.H.) (http://school-collection.edu.ru/)..

2 bu6mmoreka L{OK https://m.edsoo.ru



3 POIII https://resh.edu.ru/

4 www.bio.1september.ru— razera « BuoorHs» -MPUIIOKEHUE K «1 CCHTIOPS»

5 http://bio.1september.ru/urok/ -Matepuaisi Kk ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3/1aH caiT, ObUTH OIMyOJIMKOBaHBI B razeTe "buomorus".

6.Wwww.bio.nature.ru — Hay4HbIE HOBOCTH OHOJIOTHU

7 http://ebio.ru/ - Dnexrponnslii yueOHuk «bHOIOTHD.

8 http://www.gbmt.ru/ - TocynapcrBennsiii Buomorunueckuii myseii um. K. A. Tumupszesa.
Bupryanbhbie skckypcun: JKuBoTHbIe B MUdax u jierenaax, JKuBOTHbIC-CTPOUTEIH,
3aboTta o

notoMctBe, OnacHble )kuBOTHBIE. [{udpoBbie Komuu GoHma My3est MOT'YT ObITh

HCIIOJB30BAaHbI B KA4YCCTBC I/IJ'IJ'IIOCTpaI_II/Iﬁ
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