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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit @enepannm»y, ®I'OC COO, Konmenumu mnpenogaBaHus
yuebHoro npeamera «bHONOTrHs» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOU obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim OI'OC COO mnpoduiibHble ydeOHbIE MpeIMeThl, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanu 00y4eHus Ha YPOBHE CPETHETO
o0miero o0pa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM,
CpPeOHMM OOLIMM, CpeIHUM MpPOPECCHOHATBHBIM U BBICIIMM OOpazoBaHueM. B To ke Bpems
KOKIBIA U3 ITHX YYEOHBIX MPEIMETOB JOHKCH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW O0JIaCTM HAyyHOro 3HAaHMS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHue O LIETU U 3a/a4ax
u3ydeHus yaeoHoro npeamera «buonorusy Ha yrinyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHHUE, €ro CTPYKTYpHUpOBaHME IO pas3jieiiaM U Temawm,
pacnpeneseHre no KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh N3YUEeHUs yueOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTHMKH Yy4eOHOro Mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOywaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUf,
Onmaromaps 4yemMy IpPOCMaTpHUBAaeTCs  HAlpPaBICHHOCTh Ha  MOCJEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS, IPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOIO OTHOILIEHHUS K OKpY)Karolled NpupogHou cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEeSTeIbHOCTH OOYydalolMXCcsl MO0 OCBOEHHUIO COJEpXKaHUS OuoJiornyeckoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruveckoe oOpa3oBaHKe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriyOJieHne 3HaHUN
0o0ydJaromuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHOrO mipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3axX M OpraHM3alusaX CpeAHero npodeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJEpKaHUS
COCTaBIISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3efioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
00X 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS



MPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPbIE MOYXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccurn. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOJTYYEHHBIMU O0YYAIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMYy mipeameTy "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTHYEecKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUN PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, AaKTYyaJU3UPYIOTCS 3HAaHUS OOydaroummxcss 1Mo OOTaHUKE, 300JI0THH, aHATOMHH,
¢usnonornu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHWH. [ pa3BUTHS W MOAJEpKAHUS MHTEpeca 00ydaromuxcs K OHOI0ruu
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTHS TOW WJIM MHOH
o0nacTu OMOJIOTMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCS 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3alMM MHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHUHN HMCIOIb30BaTh ITH 3HAHUS B (POPMUPOBAHUU MHTEpECA
K OompeneneHHoi o6sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOTr0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

JlocTikeHue e u3ydeHus: yuyeOHoro npenmera «buonorus» Ha yriyOoa€éHHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE OOYYaIOIIMMHCS  CHUCTEMBbl  OHOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCICIOBAHUSIX B
OMOJIOTHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMH  [O3HAHUS  KUBOW  MPUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHON U KIETOYHON OMOJoruw,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OuoNorny, MaJeOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJNIOTHYECKHX HCCIeIOBaHUNH B J1aboparopuu M B IpHUpone (HaOloaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIIHIO; TIOIH30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMMYECKUMH M SKOJIOTMUYECKUMH NpOoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JEATENHbHOCTH IO OTHOIICHHWIO K OKPYKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOZCH; OOOCHOBBIBATH M  COONIONATH MEPHI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEJCHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4YHbIE OTKPBITUS B 001acTu
OuoJjoruu;

pa3BUTHE Yy 00YYAOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 MpodjIeMaMHu, METOJ0JIOTHEeN OHOJIOrMYeCKOro HCCIeI0OBaHUs, MPOBEACHUS
OKCIEPUMEHTAIBHBIX HCCICAOBAHHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHW IMPHPOJE B LEIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHUpPOBAHHE SKOJIOTHUECKOH, TeHEeTHYEeCKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl MOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

nprodpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npopMIaKTUKK  3a0o0JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUN B TIOBCEIHEBHOM KHU3HH;

CO3/IaHWE YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C WHAMBUAYAJIbHBIMU HHTEpECAaMH U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymclioO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot0op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB 00ydeHus OHOJOrHU
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANpPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHWsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBUEM IpU O0y4YeHUH OMOJIOTHM Ha YIIyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBEJCHUE J1a0OpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacThe oOydarmmxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HMCCIIEJIOBATENILCKAX  paboT, TeMmaThka KOTOPBIX
OTpeNieNIeTCsl YUYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX HPUPOIHBIX YCIIOBUH.



COILEPKXAHUE OBYYEHUSA
10 KUIIACC

CoaepxaHue MpPOrpaMMbl, BBIIEJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIEKCHas Hayka. KpaTkasi wctopusi pa3BUTHS OUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpameHTadbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE HCCIICOBAHUS B OMOJIOTHH.

3HavyeHrne Ouojoruu B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHple ¢ Ouonorueil. 3HaueHWE OHOJOTHM B TMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3MWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
MPUPOJIBI.

JleMoHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapxk, Y. lapsun, V. apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunukos, H. M. BaBuwios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ononoruu. CBoCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0BO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPTraHU3aLNH.

N3yuenune xuBbIX cucteM. MeTtoapl Ouonormdeckod Haykw. HaOmromeHue, m3mepeHwue,
AOKCIIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHdaTME O 3aBUCMMOW M HE3aBUCHUMOMU
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKHU U €€ JOCTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHUnHbBI HCKaXXEHHUS PE3yJbTaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bHONOTHYECKHE CUCTEMBIY,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTaHU3ALMM KUBOM MPUPOIb», «CTpoeHNEe )KUBOTHON
KieTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  4YEJIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH IPUPOIBD».

O6opynoBanue: 1abopaTtopHOe 000pyIOBAHUE TSl IPOBEACHUS HAOTIOACHUIA, U3MEPECHH,
SKCHEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEMN.

Tema 3. buosnorus KjieTrku



Knerka — cTpyKTypHO-(pyHKIMOHAJIbHAS €IMHUIA XKHUBOTrO. MCTOpUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnelinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHSA, Xpomarorpadus,
anekTpodopes3, MeTOJ MeEuYeHbIX aTroMOB, AudQepeHIHanTbHOe EHTPU(YTrupoBaHUeE,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyeHnue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «McTopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PAaCTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKU, TEIUIOPETYJIsALHUN.
MuHepanbHble BELIECTBa KIETKH, UX Onosiornyeckast posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparnus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue QpyHkium 6enkoB. [lpuonul.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujbl. OOmumi
IUIaH CTPOEHUs U (U3NKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuIuU
YTJIEBOJIOB.

Jlununer.  TuppodunbHo-ruapodoOHBIe  cBoiictBa.  Knaccudukanus — numnujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnotsl. [IHK u PHK. Crpoenune HyknenHoBbIX KucioT. HykneoTwsl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunun PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCYMKH, UX (QYHKIIUU B KIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKY, NPOMEOMUKU.

CrtpykrypHast Ouojyorusi: OMOXMMHYECKHEe M OHOopU3NYECKUE HCCIEAO0BaHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMOjeKkyl. Modenuposanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UxX HenpUPOOHbIX AHALO208.

JeMoHCcTpauMu

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

Huarpammsl:  «PacnpenenceHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOIE,
«Pacnipenenenne XUMAYECKUX 3JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuner u cxembl: «llepuonnyeckas Tabiula XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJEKYNbl OenKay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEeKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MOIEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEIKOB C ITOMOIIbIO KAUeCTBEHHBIX PEAKLIUI».

JlabopaTopnas pa6ora «lccienoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass W mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mnpokapuoTHuecKkod kieTku. KierouHas cTeHka OakTepuii H  apXeid.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoennie 1 (QyHKIIMOHHPOBAHUE DYKapHOTHUECKOW KIeTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHMueckod wMeMOpaHbl. TpaHCIOPT BeUIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obnerdénHas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBINA aKTUBHBIA TpaHcmopt). Ilomynmponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuTo3. Dx30muto3. Kiletounas cTeHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUi, rprOoB.

[Mutonnazma. IMuto3ons. Llutockener. JBwkenue nuromnazMel. OpraHoufsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE U (YHKIUU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyJsipHBbIiL)
SHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas (pyHkuusa anmnaparta [onbmxu. Moouguxayus
benxoes 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKM: MUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE W CIIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJOPOIUIACTBl, XPOMOIUIACTHI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpanubie opranousl kietku CtpoeHne M QyHKIUHM HEMEMOPAHHBIX OPraHOMOB
kieTku. PubGocombl.  Ilpomescymounvie guramenmol. MuxpouiaMeHTbl. AKmuHo8bie
Mukpogpunamenmoi. MBpIIEUHbIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Knetounsiit nentp. CrTpoeHMe M JABWKEHHE JKTYTHMKOB M PECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBblid MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3zHOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHOuU
0060n104KU 8 Mumose. foepHulil mpancnopm.

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

JemMoHCTpauMu



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

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

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi pabora «l3yueHne CTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCIIIa3MOJIM3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTHyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U NPeBpalleHHe JHEPIMHU B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tunbsl 0OMEHa BELIECTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KuciIopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue ATdD B  0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentbl. Otinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcucennvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (ortocuHTe3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cs., C4. u CAM-munvt gpomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHue (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULUUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTEpUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpokeHUs: U MX UCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
00e3HEeH.

AspoOHBIE OpraHu3Mbl. JTambl YHEPreTHYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHe, UIU KIETOYHOE JAbIXaHHEe. Ponb MUTOXOHIpUH B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciautenabHoe (GochopuinpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro myTh oOMEHa BEIIECTB Tepell aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOTO OOMEHa.

JleMoOHCTpanuu

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

Tabmuupl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MHKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaas3bl)».



JladopaTtopnas paGora «l3ydeHue (EpMEHTATUBHOTO PACIICIICHUS TEPOKCH/IA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHasi uHgopManus U peaju3anus e€é B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. | eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAJUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasienus o cmpoeHuu cenog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummote3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MpolieccoB B KiieTke. KiieTounslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbIe mapa3uThl. CTpOSHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawyux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, KMBOTHbIX, pacteHuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmezpayus u ananuz 6onvuiux maccusos («bigdata») cmpykmyprvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

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

IIpakTuyeckas padora «Co3iaHue MOJIEIN BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsiuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(TTOCTMUTOTUYECKHI), CUHTETUYECKMH M TMOCTCUHTETUYECKUH (TPEMUTOTUYECKUN) MEepUOJIbI
uHTEp(PAa3BbL.

Martpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbel W TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKH — KapUOTHUIl. JIMIIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX Iporecchl. Turmbl
muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHIE MUTO3A.

Perymsmuss mMutoTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.



Knerounoe sapo, XpoMocoMbl, (GyHKIIMOHATIbHASI TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JleMoHCTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HHUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

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

JlaGoparopnas padora «/3yueHue XpoMOCOM Ha FTOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnas padora «HabmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOT'OKJIETOYHbIE OPTaHU3MBbI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 4acTei MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1ejnoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAs,
MPOBOJINAsI, OCHOBHAsA, MexaHnueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNH U PaCTOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUMBI JKUBOTHBIX TKaHEW: dIUTETUaIbHAas,
COEMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U yenoBeKka. DyHKIMN OpraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMITHOE,
KTYTUKOBO€, pEeCHUYHOe. J[IBM)KEHHME MHOTOKJIETOYHBIX PpACTEHUN: TPOMHM3Mbl M HAaCTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U Y€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmoB. Iloriomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPHUKJIETOYHOE MUIIEBApPEHUE.
[luraHre MO3BOHOYHBIX XUBOTHBIX. OT/AENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xenesbl. [lumeBapuTenpHas cucTemMa 4esioBeka.

Hpixanue opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBOTHBIX. uddy3us razoB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe U JErodHoOe
IbIxaHue. JIpIxaHue TMO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YelnoBeka. MexaHu3m
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTAIOMUX. Perynsauus apixanus. /[pixatenbHbie 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHHs..  OBOJIIOIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BblieneHus. DuibTpanus, cekpenuss U obpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus. CBsA3b MOJOCTU Tejla ¢ KPOBEHOCHO
Y BBIICTUTEIBHOM cUCTEMaMUu. BplneneHrne y MmO3BOHOYHBIX XKHUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIIETOUHBIX opraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéunuplifi u  mpHOOpeTEéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opraau3MoB. Poib BpOKIEHHOTO HMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JIeBaHUM.

PazapaxxuMocTe M perynsauuss y OpraHu3MoB. PazpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. PocToBble BeleCTBA U HX
3Ha4YCHHUE.

HepBHas cucrema u peduieKTopHasl peryismnus y XKHBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbI y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IICKCHI.

['yMopasibHast perynsmusi U SHAOKPUHHAs CHCTeMa XUBOTHBIX U 4YesnoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBwie cuctembr», «Ctpoenue ctednss», «CTpoeHHe IHCTOBOM IIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHash cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MbllleyHass CHUCTEMay,
«BpinenurenbHas cucrema», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIUby, «MMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOI0
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctrema ntuny, «HepBHas cuctema MIEKONMHMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MUKpOIpenaparsbl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIC
9K3EMILIAPhl KOMHATHBIX PAaCTeHH, repOapuul pacTeHU pa3HbIX OTAEJIOB, BIaXKHbBIE MTperapaTsl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAaHUS PACTCHUH,
pacuieryieHus Kpaxmana M OelkoB 1oJ JeiictBueM (pepMeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMHU ONBITOB IO U3MEPEHUIO )KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIETN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yueHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrioynoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOe. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBeie kneTku, win ramersl. Meio3. Craaun Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3Buthe. l'ameroreHe3 y JKUBOTHbIX. [loyioBbIE — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUs MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknaZKka OpPraHOB W TKaHEeW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HEpapXMUeCKUX B3aUMOJECUCTBUH TIeHOB. BnusHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMUYHBIX (DPAKTOPOB OKPYKAIOLIEH CPE/Ibl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSAMOro M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPHUPOJE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYECKHUE MTPOLECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOpEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHUE U Pa3BUTHE CEMEHU.

MexaHu3MBbI pEryIsiiui OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoOHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXeHHE »HBIVIEHBD», «Pa3MHOXEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HAa,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue Jarymkn», «/[BoiiHOE OIIOAOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHKe: CBETOBON MHKPOCKOI, MUKPOIIPENapaThl SUIEKICTOK U CIIEPMAaTO30HI0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKI».

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. Benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUSL U1 CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TC€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

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

Tabmuie! 1 cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0BAaHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro mnokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
pacuieneHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep  HacieIOBaHUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM IOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. PadoTer T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enoTun kak uesnoctHas cucrema. [lnefiorponus — MHOMKECTBEHHOE JIEMCTBHE TI€HA.
MHO€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUIT KOHTPOJb pPAa3BUTHUSl PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MUKpoOrnomy». ['eHeTHueckre acreKTbl KOHTPOJIS U U3MEHEHUSI HaclleZCTBEHHON MH(OpMaIiy B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl 1 cxembl: «llepBriii U BTOpO# 3akoHBI MeHnens», «petuii 3akon Menaens»,
«Ananuzupymoliee ckpeupanue», «Henonnoe noMmunupoBanuey», «CLeIIEHHOE HACIEI0BAaHUE
MPHU3HAKOB y Apo30huibhy, «[ eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuns», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUS] MPU3HAKOB, MOJEIb JUISl JIEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMK CUEILUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(OUITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JUTUOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopelictBie reHotuna u cpeapl npu (GopMupoBaHuH (eHoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHbIE NpPHU3HAKH. BUIBI  M3MEHUYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (hopMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHbll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIUYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JIaHUU TEHETUYECKOTO pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTalMH. SIOepHBbIE W IUTOIUIA3MATHYECKHE MYTAIUU.
ComMaruueckue W TMOJOBbIE MyTanud. [IpUYMHBI BOSHUKHOBEHHS MyTalui. MyrareHbl M HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (PaKkmopos 6 HAcie008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanuu

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

Tabmumpl u cxembl: «Bunmbl u3mMeHunmBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOvHaTUBHAsT  W3MEHYHMBOCTH»,  «Meio3y,  «OmnogorBopeHue»,  «[ eHeTHueckue
3a00JIeBaHUS YelIOBEKa», «BUIbl MyTammii.

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

JlabopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOM
n3MeH4nBOCTH. [IocTpoeHre BaprallMOHHOIO psifia U BapUALMOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytamnuu y 1po30Quisl (Ha TOTOBBIX MUKpPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoaHas MOporpaMma HCCIEIOBaHUSI T€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEANIOTUUECKU, ONM3HEIOBBIN, [MTOTCHETHIYCCKHIA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpeesieHne



TCHOTHIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIINPOBAHKE, B TOM 4Kciie ¢ nomomsro [11P-
ananu3a. HacnencrBennsie 3a00s1eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneACTBEHHOM MNPEApaCIONOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
IOPEJOTBPALICHUN U JICUCHUM TE€HETUYEeCKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHEeTHYeCcKoe
KOHCYyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOrO Ipy3a». DTUYECKHUE ACIIEKThI
UCCIICIOBaHM B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3HuecKkoMy H
XUMHUYECKOMY 3arps3HEHHUIO OKpyKawoweh cpenbl. ['eHeTmyeckas IpenpacnoaoKEHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

JleMoHCTpanuu

Tabmumer u cxembl: «Kapuorum denoBekay, «MeToapl M3YUYCHHs] TEHETUKH YEIOBEKay,
«['enernyeckue 3a0601€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenexuusi opranu3smMoB

JlomecTukanus U cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BaBuosa o LleHTpax npoucxoxaeHuss 1 MHOroo0pas3us KyJlIbTYpHBIX pacTeHHH. Poib cenexkuuu
B CO3JaHMM COPTOB pPAcCTeHHH U NOpoA KUBOTHbIX. CopT, Nmopoaa, IUTaMM. 3aKOH
TOMOJIOTHYECKHUX PsI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekunoHHOM paboTsl. MckyccTBEHHBIH 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Oransl KOMOMHAIMOHHON cenekiuu. McnbplTaHue mpou3BoauTeNel mo moromMctBy. OT60Op 1O
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENeKIHMOHHOW paboThl. PamuanMoHHBIN U
XUMHUYECKMM MyTareHe3 KakK HMCTOYHHUK MYyTalud Yy KyJIbTYpPHbIX (OpPM OpraHM3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMSI M MeToAoB pekoMOMHaHTHbIX JIHK s
MIOJIY4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyyenne mnonumuionioB. BHyTpuBHMaoBas rubpuauszanus. bauskopoacTBeHHOE
CKpelBaHue, Wi MHOpuIuHr. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rubOpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUHUH pacTeHUd u
KUBOTHBIX. «3€1EHas peoIoOYULY.

CoxpaHeHue M HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyeil s co37aHusl HOBBIX COPTOB M TMOPHIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemuyecKUMu pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 8 YEAX VIYYUEHU CYWeCmEYIoWuUx U cO30aHus HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHbIX MemMOo008 HAYUHBIX UCCIe008AHUL, NePed0sbIX Uoel U
NepcneKmueHbIX MexHOI02UlL.

JleMoOHCTpPaLun

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

TabGnuupl u cxeMbl: «L{eHTpbI IPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX paCTEHUII»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEICTBEHHOW W3MEHYHMBOCTH», «METOIBI CENEeKIUn»,
«Otnanéunas rubpuanzanus», «Myrtareses».

JlabopaTopnasi pabora «/3ydueHHe cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHMKEHHUS CENEKIIMU PACTEHHM W >KUBOTHBIX (HA
CEJICKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B J1aOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OHUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAENHE. MukpoOuosorndeckuit cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOTY4YEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIIMX
HE BCTpEYaroluecs B pupoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHkeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacTCHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupoBaHusi U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U IeHHas UHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHUPOBaHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUHU. OKOJIOTMYECKHE M JITHYECKHE NpoOJieMbl T'€HHOMN
UHXECHEPUHU.

Menununackue 6uorexnonorun. [TocrreHomuas mudposas meaununa. [TLP-1uarnoctuka.
MeTab010MHBIHM aHaIN3, TEHOLIEHTPUYECKHUI aHAIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTaJbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHTA M
ckaddonauHra s peueHus 3a1a4 NepCcoHaTN3UPOBAHHON MEIULIUHBI.

CozniaHue BEKTOPHBIX BaKLMH C LIETIbI0 oOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsI YeIOBEKa U )KUBOTHBIX.

JleMoHCTpaLun

Tabmuipr u cxembl:  «lcrnoiab30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yuyeHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIOrns — BayKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3MA. JKu3Hb
Y Hay4dHas JnearenbHocTsh Y. JlapBuHa.



JBwkymue cwibl dBomonnu  BuaoB 1o Y. JlapBuHy (BBICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHsSI OpPraHWU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBostonuu (CTD). HelTpanbHas TeOopus SBOTIOLNH.
CoBpeMeHHas IBOJIIOIMOHHAsT OUosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukosn, U. . [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHH u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®opMbl 060pbpObI 3a cymecTtBoBaHue», «lloponsl romybeit», «MHoroo0Opasue
KyJBTYpHBIX (hopM KamycTsl», «[loponbl JOMAlIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJIIOLIUN.

Tema 2. MuUKpO03BOIIOLUSA U eé pe3yJIbTaThl

[Tomymnsiuust Kak 3JeMeHTapHas eAuHuna 3BoolMU. COBpEeMEHHbIE METOJIbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenne reHo(oH/1a NOMyIIsSIliMY KaK
3JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH IeHeTudeckoro pasHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom0OunatuBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyaiiHble HEHamNpaBl€HHblE W3MEHEHUs
4yacToT ajulesed B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue 3¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIUi:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OuoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTOOp — Hampaisitomuil ¢daktop 3Bomonuud. PopMbl eCcTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, paspbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHUS )KUBOTHBIX.

[Tprcrioco0NeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIONUU. Bo3HHKHOBEHME
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3ssl u unuoananrtauu. [Ipumeps npucrnocodaeHuit
y OpraHusMoB: Mopdonorndyeckue, QU3NOIOrUYECKHe, OWOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpazoBaHue kak pe3yibTaT MUKPOIBOIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3arys, THOpuan3anus ). JJTUTeTbHOCTh IBOIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOO0pa3Hsl.

Posnp  »BOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAay4HBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035eB. MexXaHH3MbI
(bopMHUpPOBaHMS YCTOMYMBOCTH K aHTHOMOTHUKAM M CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

Hoptpetsr: C. C. YerBepuxos, 3. Maiip.

Tabnuupl 1 cxembl: «MyTalMOHHAs U3MEHUYNUBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKymme CHIBI  3BOJIIOIHN,



«IKONOTHYeCcKass M3O0JIAIMSA TOMYJSIUA CceBaHCKOW Qopenn», «leorpaduueckas H30IAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHULIBI Jaypckoi», «[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMbIe»,
«ITokpOBHUTENBCTBEHHAsI OKpacKa XKUBOTHBIX», «lIpenynpexnaromas oKpacka KUBOTHBIX»,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIooOpa3oBaHue TPEX  BUIOB  JIAHIBIIICHY,
«JKosornyeckoe BUI000pa3oBaHKEe BHUAOB cuUHHUL, «llonummounsl pacteHuit», «KamycTHo-
peneUYHbI THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
npUMepaMu pa3iNYHbIX MPUCIOCOOJICHUH, Yydena NTHUIl U 3BEepeil pasHbIX BHJIOB, repbdapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1[EJIeCO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoitoluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHMH.
[Tepexonubie GopMbl U PUIOTCHETUYECKUE PSAIBI OPTAHHU3MOB.

buoreorpapuueckue metonsl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oonactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnYeCKME MEXAHU3MBI 3BOJIOLMU OHTOTEHE3a U IOSIBICHHS SBOJIIOLIMOHHBIX HOBIIECTB.
["'oMostornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYISPHO-
FeHeTUYeCKne, OWOXMMHUYECKME M  MaTeMaTH4YeCKHEe METOJAbl M3YyYEHHUs  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U 3BOJIFOLMSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BONIOUUHU. [lpunyun  cmenvl  QynKyui.
HeoOpaTtumocTs 3Bostoninu. AfantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U1

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

Talnuupl U cxembl: «PUIOTEHETUUECKUH Psi/l JIOMAIN», «APXEONTEPHKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnu», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE W  aHAJIOTMYHBIE  OpIaHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IIUMIIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU IBOJIOLIUNY.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTUYHBIX, AQHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple rUMOTE3bl TPOUCXOXKIEHHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABIECHUSI O 3apOXKACHUU JKU3HU (KpealuuoHM3M). ['Mmore3a mOCTOSHHOTO
camMo3apo>KJIeHus )KU3HU U €€ ornposep:keHue onsltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# »BomroMHU. [ImanerapHas (reojsoruyeckasi) SBOJTIOHS.
XuMHUYECKasi IBOJIONH. AOHOTeHHBIH CHUHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjgelHa, reHEeTHYECKas
runoteza I'. Mémnepa. PubGosumel (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasT ©  aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3Bostounu. [losiBneHre W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiXx Ha 3emisie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOKACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl HBOJIOLMU BhICIIUX pacTeHUd. OCHOBHBIE apoMop(hO3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. IlosBneHue CHOpPOBBIX pacTEHHH W 3aBOECBAHME HMMM CYILIM.
Cemennble pactenust. [IponcxoxeHne BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBble XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIONUA MO3BOHOUYHBIX. [Iponcxoxaenne ambuOuil 1 penTHIIMiA.
[Ipoucxoxaenne miekonuTarommx W nTUI. [lpuHIUn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IEPUOJaM: apXel, MPOTepo30H, NaJIe0301, ME30301,
KaiiHOo30#. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBineHue u
paciBeT XapaKTepHBbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTaB atMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKUE KpU3HUCHI mpouutoro. IlpuumHel u cnencreus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

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

JleMoOHCTpaL U

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
CcaM03apOoXKJIeHHs XU3HM», «Cxema ombita C. Mwmmepa, I'. FOpu», «3JTansl HeopraHndeckou
sBorOLIMNY, «['eoxpoHosoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOIOIMHY,
«Cxema o00pa3oBaHUsI DJYyKapuOT MyTéM cuMOHOreHe3a», «CucreMa 3>KUBOM MHPUPOIBD»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIETOUHbIE BoJgopociany, «Mxm», «llamoporHukm», «l oroceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS KMUBOTHOTO MHpay,
«ApoMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IpecMmbikaromuecs», «lITuLBY,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHckoll apey, «Pa3BUTHE KU3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B MNAJNECO30MCKONM dpe», «Pa3BuTue KHU3HH B
ME3030MCKOil 3pe», «Pa3BuTHe KU3HM B KallHO30HCKON »3pe», «CoBpeMEHHas cucrema
OpPraHUYECKOI0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJICKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKLIMH OKaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIraHMUYECKHUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas snaboparopHass padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COEAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass pabora «lI3yueHne u onucaHue HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OT/ZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka ¢ KUBOTHBIMHU. (CuHcTeMaTHUeCKOe IIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruueckue,
sMOpHoNornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNoBeAeHUYeckre. OTINYMs YesloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxynme  cuibl  (QakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKN YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKH JroAcH. YenoBek yMenblid, NEepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenoek reinenbOeprekuii —
001K TPeIOK HeaHAePTaThLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUn
KAaK BHJ JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DOBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBI OTOOp B MOMJALUSAX YEIOBEKA.
Myranuonssiit porecc U noaumMopusm. [lomynsuoHHbIe BONHBI, JIpeiid reHoB, MUTpanus u
«a(dexT ocHoBaTENA» B MOMYJSALIUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbmme packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (IKBATOpUANIbHAS), MOHTOJIOUHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YesloBeka 1o 1aHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKatomiel cpensl. BiausHue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurimHapabple MeToabl B (U3MyecKkor  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISLUN.
buocoumaneHple  uccieqoBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTHUYECKOTO M COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpPauMu



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

Tabmumer uw  cxembl: «MeTOAbl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHJIBI AHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymenslii», «Henoek mpaMoxoaauuiny, «JleHUCOBCKUM YeI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacel uenosekay.

O6opynoBaHue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYJIbTYphI MPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eslOBEKa M uepena LIMMIAaH3€, MOJENb KHCTH YEJIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MPEAKOB YeJIOBEKa.

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

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUi YETOBEKay.

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

3apoxaeHue U pasButhe sKoioruud B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skonoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Mertonbl skosoruu. [loneBbie HaOMOEHHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS YENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. POpMUPOBAHUE HKOJIOTUYECKOW KyIbTYpPBHl U
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaLuu

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

Tabmunp!l u cxembl: «Paznensl skoiaorun», «Metoasl 3kojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi paGora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonorudyeckue (GakTopbl W 3aKOHOMEpHOCTH uX JedcTBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYecKue, OuOoTHYecKue, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAaCTEHUNl M JKUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas poisib ceera. doTtonepuoausm.

Temmeparypa Kak 3konorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid mo OTHOIIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHUs OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JAYILIHAs, MOYBEHHAs, IIyOMHHAs
NOJNIOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3UKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHol (opme. KuzHeHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue  B3auMMOICHUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHYECKHX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL U1

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallly >KHBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa MUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOro Jecay, «llemm mutaHusy,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTeHUH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHM, OTHOCSIIMXCA K Trurpodpuram,
Kcepoduram, me3zoduTaM, KOMHATHBIE pACTEHHUs MAHHBIX TPYII, KOJUJIEKIIMH >KWBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOaphy U KOJUICKIIMH PACTEHUH U KMBOTHBIX, 0OJadarOIINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pa6oTra «BbIsiBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETA.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTOCOONCHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsanusa kak Ouonoruyeckas cUCTeMa.
Pons HeomgHOpomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI oMy siiuii. OCHOBHBIE TTOKA3aTENN MTOMYIISIIIHH:
YHUCJIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

Dkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJSIUMU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue TMHAMUKA
nonynsiuud. Kpussle poctra uyucienHoctu mnonyisuuu. Kpusbsie BbDKUBaHMs. Perymsmus



YUCIIEHHOCTH MOMYJSLMA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BujoB (r- u K-crparerun).

[Tonsatue 00 »HKoJMOrMUecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHnumanbHas u
peann30BaHHas HUILIN.

Bun kak cucrema nomymsiuuii. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTpAaTETHU.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJgornueckue HWHBa3HU
YyKEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTpPYKTypa mnonymauun», «Bo3pactHble mnupamuasl nomymnsuuu», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mogmens skonmornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOnenust ceMsH pacTeHUN K PaCCEICHUION.

Tema 9. Jkos0rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHM3MOB B 3KOCHUCTEME: IPOAYLEHTbI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue O610ku 3kocucTeM. [1oUBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeHECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3K0ocHcTeMBl. brioMacca u MpoayKIusa. DKOJIOrM4E€CKHE T PAMMUIBI
yucesl, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — cyKieccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOINIOTE€HHBbIE BO3JeHcTBUS Ha cykueccuu. KimmakcHoe —cooO1iecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

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

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

YpboskocucreMbl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil  ¢dayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYECHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUM  OpraHM3MOB B
skocucteMax. Ponb kackadnoeo s¢ghgexma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, TIOMYJISLMA W DOKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX Y AHTPONOTE€HHBIX BO3ACHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauuu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemecTB B 23kocucreMey», «llenu mnuTanus (macTOuIIHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MMHpaMUIa YUCeT», « IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonotay, «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTemMa 03epa», «ArporeHos», «KpyroBopoT BemIecTB U IOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejia INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyenue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «IKCKypcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmernanerapras 00oj04Yka 3eMJIH, TA€ CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocras. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs 6uochepsl. OcodeHHocTn Ouochepsl Kak rio0ambHON
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMHYECKHEe UKIBI (Yriiepoa, a3ota). PUTMuuHOCTS siBNeHuit B buocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Kinumar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECYpCHOro TMOTEHLHala |
O6rochepHbIX QYHKIHUI.

JleMoOHCTpaLuu

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

Tabmuupl u cxemsl: «I'eoctepsr 3emnu», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosoport kuciopona B npupone», «KpyroBopor Bozbl B IpUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimumarmaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbiHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arpsA3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONOr€HHOE BO3JEHCTBME HA PACTUTENbHBIM M JKUBOTHBIM wmup. Oxpana
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco6o0 oxpansiembie npupoansie Teppuropun (OOIIT). borannueckue caabl U 300JI0THUECKUE
HapKHu.



OcHOBHbBIEC IPUHIIMIIBI YCTOMYMUBOTO PAa3BUTHUS YeIOBEUECTBA U MpHUpOAbl. PamronanbHoe
IOPUPOJONONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3UCOoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUcmem U cnocooo8 Hopbovl ¢ OUONOBPENCOECHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuier u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocdeps,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHsEeMble MPUPOIHBIE
TEPpUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OGopynoBanue: Qororpaduu  OXpaHSIEMbIX PACTEHUH W JKUBOTHBIX KpacHOW KHHTH
Poccuiickoi ®Denepanuu, Kpacnoit KHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiIbTaTaM OCBOCHHUS OOY4YaOMIMMUCS
IIPOrpaMM CpeTHEro o0IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOTrPaMMbl 10 OHWOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOYYaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIICHUIO,
Hanuyue momusayuyu K OOYyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeX)ACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCS B
CBOEM  JEATENIbHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHMsSI, Haauuue NPABOCO3HAHUs  HKOJOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTUMU JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEHW MO3WIIMU JIMYHOCTH, MATPUOTHU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTapIIeMy MOKOJEHHUIO, B3aUMHOI'O
YBaOXKEHUS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIHUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont Penepanuu, NIpupoae U OKPYKaroLIen cpele.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMs yueOHOro npeamera «buonaorus» JOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYarolUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3WUIUU  OOYYaromIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JEUCTBHSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA LEHHOCTSMU U COLUAIBHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3aJa4, YBAXKUTEIBHOTO OTHOIICHHS K MHEHUIO
OTIIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBO S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOULIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM TMPUPOJBL,
JTOoCTH>XEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBIIEHUE W pPa3BUTHE
OHMOJOTUH, TOHUMAaHKS 3HAY€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

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

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApoIa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATULIMSIMU HAPOJIOB
Poccum;

4) 3cTeTHYEeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi DCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHUE AMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYy M :

MOHMMAaHKE U peann3alys 3J0pOBOro U 06e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M KU3HU JIFOICH;

OCO3HAHWE TOCJIEICTBHI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeSATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam nmpodeccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:



9KOJIOTUYECKHU I11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KM3HM Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYpBl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOIMYECKUX MPo0IeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPYU U3YUYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C paIllMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOII0AeHNE
IpaBUJ NOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, OnoCchephl);

AKTHUBHOE HEINPUATHE JEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLICH IHPUPOIHOM cpene,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JeMcTBUH U IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO0 MBILIUICHUS, 3KOJIOTMYECKOH KyJIbTyphl, OIBITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBiICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
HPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpPILEHCTBOBAHUE A3BIKOBON M UNTATEILCKON KyJIbTYphl Kak CPEeCTBA B3aUMOAECHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaK O €IUHCTBE NpUPOAbI, YeIOBEKa U 0OllecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEeHUsI TPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 II100AIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJISX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJy4aeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIOIIEro MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOYEHUsI Ha OCHOBE HAyuyHbIX ()AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
npo0JeM B peaibHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME LIEHHOCTU HAayYHOW JAEATENbHOCTH, FOTOBHOCTh OCYLIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeX1penMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeJIOBaHHEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dopmupoBanre (PYHKIMOHAIBHONH T'PAMOTHOCTH M COLMAIBHOW KOMIIETCHIIMU OOYYarOIInXCs;
CIOCOOHOCTh o0yJaronmxcs WCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIIHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MPaKTHKE.

B pesynpTare wu3ydeHuss OWOJIOTMM Ha YpPOBHE CpEAHEro oO0mero oOpa3oBaHHs Yy
oOydaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETYIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IMPOTPAMMEI CPEIHEro O0Iero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a30BbIe JIOTHYECKHE IeiCTBUA:

CaMOCTOSITENILHO (POPMYJTMPOBAThE M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PACKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPEICIIATh IEIM JEATEIHHOCTH, 3aJaBas MapamMeTpbl W KPUTEPHH WX JOCTHIKCHUS,
COOTHOCUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B W3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUMMA Pa3HOTO pojia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIEICTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeHCTBHIA:



BJIa/IETh HaBBIKAMH y4€OHO-MCCIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSITEILHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAllMU, PEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYyIUPOBATh COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajJady, BBIJBUTATh
rUnore’y e€ pelieHusl, HaxOJuUThb AapryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhl U KPUTEPUH PEIICHHUS;

AQHAIM3UPOBATh IIOJYYEHHBbIE B XOJ€ pELICHHs 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIM MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3ZHEJEATEIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEIJIaraTh OPUTHHAIBHBIE TOIXOABI M PEUICHHS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaIM (TEKCTe ydeOHOro mocodus,
HAy4YHO-MOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh WHGOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOUMOI /1JIs1 BHITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (OpMYy TpPEACTaBICHUS OHMOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEJCTBA TpH padboTe C OWOIOTHYECKOM
uHpopManrel: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH;

BJIaJIeTh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1ajieHNe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHMKAIIMU BO BceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUAaCTHUKOB TUAJIOTA UM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIIECHUs, MOHMMAaTh 3HAYEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBMS, MOHUMATh HAMEPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJbHONH pabOTHI IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHHWE B pA3JIUYHBIX CHUTYalusX,
MPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aeHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM MEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA M KYIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATH MUP C TIO3UIIMH JIPYTOrO YeIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS conepKaHMs yueOHoro mpeamera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOoPMIHLHOTO 00yYeHHsT 00y4aroInuXCs
Oouonornu. OHM BKIIOYAIOT: CreUU(pUYECKUe sl OMOJOTUM HAy4HbIE 3HAHUS, YMEHUS W
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKXe B pealIbHbIX KU3HEHHbIX cCUTyalusx. [IpeaMeTHble pe3ysabTaThl NPEeACTaBICHbI IO T01aM
U3YYEHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTb 3HAHUI O MecTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHny MpodieM palioHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOrMYecKre TEPMHUHbI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, MeTa0OoJu3M, rOMeocTas,
CaMOperyJsilMsl, CaMOBOCIIPOM3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetoyHas Tteopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIeTJICHHUs, YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM wu3MeHunBocth H. M. BaBwiioBa), NpHHIHMIIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KHUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  )KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEUIeCTB (METa00IM3M), IPEBPAILICHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
UHIUBUYAJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOr€He3a), B3aUMOJIEHCTBHUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTaHABJIMBATh B3aUMOCBS3U MEX]y OpraHOWJAMHU KJIETKHM M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeH W X (PYHKIUSIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUii, >KUBOTHBIX M 4YENIOBEKa M WX (QYHKIUSAMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIJIOB OPraHM3MOB, J3TallaMd AMOPUOHAILHOTO PA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTHnoM u (hakTopaMu Cpebl OOUTAHHUS;

YMEHHE BBISIBISTH OTIMYUTEIBHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHHUE pelaTh OWOJIOTHYECKHE 33aJayH, BBIBIATH NPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
bopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATENbCKONH paboTe Mo OWOJIOTHH, SKOJOTHU U
MeIUIUHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0nacTu
Ouonornu W MenWIUHBI (KIOHMPOBaHHE, HMCKYCCTBEHHOE OILIOJOTBOPEHHE, HAIpPaBICHHOE
M3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylel mpodeccuoHalbHON 1EATEIbHOCTH B
obnactu OMOJIIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIIEBOM
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIH HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorusi» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHHH YKOJIOTHUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TAKXKE B PEIICHHUU BOMPOCOB
PaIMOHATFHOTO TPUPOJIOTIONB30BaHUsl, U B (OPMUPOBAHMH IICHHOCTHOTO OTHOIIEHHS K
npupojie, OoOIMIECTBY, YEIOBEKY, O BKJIaJIe POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BJIaJIETh CHCTEMON OMOIIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT OMPENCICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAralomnX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
JKocucTema, Ouocdepa), Ouonormueckue Teopun (dBomtonuoHHas Teopuss Y. [lapBuHa,
CUHTeTHUecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muaumyma lO. JInbOuxa,
9KOJIOTUUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHMS, WCIOIb3YEeMBIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHUE, YKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS M OLIEHKU aHTPOIOIEHHBIX M3MEHEHHUH B
IPUPOJIE;

YMEHHUE BBIACTATh CYLIECTBEHHBIC NPU3HAKU: BHUJIOB, OHMOTEOICHO30B, JKOCHCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYISALUHN, TPUCIOCOOICHHOCTH OPTraHU3MOB K cpelie OOUTaHUs, YepeTOBaAHMS
HaIpaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAMU HBOJIOLUM, JBUXKYILIUMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBJIATH OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCIIOCOOICHHOCTD BUIOB
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, CIUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOT0OOpa3us BUJOB M 3KOCHUCTEM KaK YCJOBUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHME pellath OUOJIOTHYECKUE 3a7aud, BBIIBISATH NPUYMHHO-CIIEICTBEHHBIE CBSA3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU IHpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JJAOOpaTOpHbIE U MpPAaKTHUYECKHE padOThl, COOMIOAaTh MpaBUia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CpPEJICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJYyUYEHHbIE PE3Yy/IbTaThl U €aTh BBIBOIbI;

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HBIX OOIIECTB, M NMYOJHMYHO MPEACTaBIATh
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAaTb TUIOTE3bl U TEOPUHM O TIPOUCXOXKIEHUM JKU3HH, YEIOBEKa W
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAIlleHUs TI100abHbBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaIbHON IEATEIbHOCTH B
o0Omactd  OMOJOTMM, OSKOJOTUH, TPHPOJONONB30BAHUS, MEIUIMHBI, OHOTEeXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJODKEHHE OHMOJIOTMYecKOro o0pa3oBaHHsS B OpraHM3alUsAX CpPEIHEro

poeCCHOHAIBHOTO u BBICIIIETO o0pa3zoBaHMsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoOBaHUe KoanuyecTBO 4acoB
duekTpoHHbIe (LM (POBbLIE)
n/ | pa3ieioB H TeM KoHTpoJibHbIE IpakTHueckune
Bcero o0pa3oBaTe/ibHbIE PeCypChI
n nporpamMmMbl padoThI padoThI
buomnorns kak Hayka 1 bubnmorexa OK
e https://m.edsoo.ru/7f41¢292
JKuBEBIE CHUCTEMBI U X 5 bubmnoreka IIOK
A3y4eHUE https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
buomo e
HOJOTHA TIeTIH 3 I https://m.edsoo.ru/7f41¢292
XumMmuueckas 20 | 5 bubmnoreka IIOK
OpraHu3anus KIeTKU https://m.edsoo.ru/7f41c292
CtpoeHue u QyHKINH 5 15 bu6muoreka [JOK
KJICTKH ’ https://m.edsoo.ru/7f41¢292
OO0OMeH BEIIECTB U
IpeBpaIeHNE dYHEPTUU 12 2.5 bubmmorexa LOK
pepall P ’ https://m.edsoo.ru/7f41c292
B KJIIETKE
HacnencrBennas
uH(opMaLs 1 1 | 0.5 bubmuorexa [JOK
pMan . ) https://m.edsoo.ru/7f41¢292
peanuzanus e€ B KJIIETKE
Ku3HEeHHBIN UK 6 ! bubnunorexa LIOK
KJIIETKHA https://m.edsoo.ru/7f41c292
Crpoenue u GyHKIUU 17 15 bubmuoreka [JOK

OpTraHnu3MOB

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




10 PasmHoxeHue u g L5 bubnuotexa [JOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41c292
I'eneruka — Hayka o

1 HaCJIEICTBEHHOCTH U 5 0.5 bubnunoreka LIOK
H3MEHYUBOCTH ) https://m.edsoo.ru/7f41¢292
OpraHu3MOB

12 3aKOHOMEPHOCTH 10 { bu6mmoreka IIOK
HacJeICTBEHHOCTH https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTH 6 5 bubnuorexa [IOK
H3MCHYHUBOCTH https://m.edsoo.ru/7f41c292

bubmnoreka IIOK

14 T

CHETHIA HenoBeKa 6 0.5 https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK

15
Ceneiuys opram3mos 3 1 https://m.edsoo.ru/7f41c292
buortexuonorus u

16 CHUHTETUYECKAaA 12 Bubmaorexa ITOK

https://m.edsoo.ru/7f41c292
onoorus
OBIIEE KOJIMYECTBO
136 18

YACOB I10 ITPOTPAMME




11 KIIACC

Ne HaunmeHoBaHue KounuectBo yacos
dueKkTpoHHbIE (LM (pPOBbLIE)
n/ pa3iejioB H TeM KonTtpoJbHbie IIpakTn4yeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I NporpamMmmsbl padoThI padoThI
3apoXACHUE U pa3BUTHE
SBOJIFOIIMOHHBIX » bu6nunoreka [IOK
MPEJCTaBICHUH B https://m.edsoo.ru/7f41cc74
Oouosiorun
) MuxkposBotonus u eé 19 55 bub6nuoreka [JOK
pe3ysibTaThl ’ https://m.edsoo.ru/7f41cc74
3 MakposBosronus u eé g . bubnmnoreka [HOK
pe3ynbTaThl https://m.edsoo.ru/7f41cc74
[Ipoucxoxaenue u
4 a3BUTHUC JKU3HU Ha 22 2.5 Bubnworexa [IOK
P ' https://m.edsoo.ru/7f41cc74
3emie
IIpoucxoxnenue
5 YyeJIoBeKa — 13 1 15 but6mmoreka [IOK
’ https://m.edsoo.ru/7f41cc74
AHTPOIIOTEHE3
DKOJIOTHS] — HayKa O
B3aUMOOTHOIIIEHHUSAX
6 OPraHu3MOB U 3 0.5 bubnuotexa [JOK
HaJOpraHU3MEHHBIX ’ https://m.edsoo.ru/7f41cc74
CUCTEM C OKPYIKaroLLen
cpenou
7 Opranusmsl 1 cpesa 12 3 bubmuoteka [IOK




YACOB I10 ITPOTPAMME

obutaHus https://m.edsoo.ru/7f41cc74
g DKoJIOrus BHIOB U o 0.5 bubnunorexa LIOK
MOMYJISIIUANA ' https://m.edsoo.ru/7f41cc74
DKOJIOTHUsl COOOIIECTB. Eus OK
9 DKOJIOTHYECKUE 13 0.5 nosmotera Il
https://m.edsoo.ru/7f41cc74
CHCTEMBI
10 buocdepa — rimodanpuas 6 bub6nuoreka [IOK
J3KOCUCTEMA https://m.edsoo.ru/7f41cc74
11 YenoBek u 6 bubmuorexa [JOK
OKpyKarolas cpena https://m.edsoo.ru/7f41cc74
12 [ToBTOpEeHnE 13 bubnuorexa [IOK
HU3Y4EHHOT' O https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
136 14







ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Ne
n/ | Tema ypoka KoimuecTBo
n 4acoB
B KonTposabHubie IIpakTuyeckue DJIeKTPOHHBbIE HU(PPOBLIE
cero
padoThI padoThI o0pa3oBare/bHbIC
pecypchl
buonorus kak KOMIIEKCHAs
HAVKA 1 KAK SACTL q bu6mmoreka [IOK
VK https://m.edsoo.ru/863e6122
COBPEMEHHOTO O0IIECTBA
’KuBEIE CHCTEMBI U X 1 bubmnoreka IIOK
CBOICTBA https://m.eds00.ru/863e6564
YpoBHeBas opranuzaus | bubnuorexa [IOK
JKABBIX CUCTEM https://m.edsoo.ru/863e6564
Hcropus oTKpbITUA U
n3ydeHus kietku. Knerounas 1 bubmorexa OK
ya ) https://m.eds00.1ru/863e6e88
Teopus
MeTobl MOJIEKYIISIPHON U 1 bu6muoreka [JOK
KJICTOYHOU OHMOJIOTHH. https://m.edsoo.ru/863e6122
N3yueHne MeTO0B KIETOYHON i | bu6muoreka [JOK
ouonoruu. I[TP https://m.edso0o.ru/863e6122
but6mmorekxa [IOK

XUMHUYECKUN COCTaB KJIETKHU

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




MI/IHepaHBHHC BE€IICCTBA

but6mmoreka [IOK
8 KJICTKH, UX OHMOJIOTrHYecKas
https://m.edsoo.ru/863e674¢
pOJIb
9 Opranuueckue BelecTna bubnmoreka [JOK
KJIETKH — OeJIKU https://m.eds00.ru/863e6b72
OGHapyxeHue OCJIKOB C
10 IIOMO in:)KKaquTBeHme bubmorexa [IOK
e https://m.eds00.1u/863e6b72
peaxuui. JIP
1 YpoBHM OpraHu3aluu bu6nuoreka [IOK
OCIKOBBIX MOJICKYIT https://m.eds00.ru/863e6b72
12 CoiicTBa, Knaccuduxanus u bubnmnoreka [HOK
¢byHKIMN OEIKOB https://m.edsoo.ru/863e6b72
13 CaoiicTBa, K1accuuKaius u bubmnoreka IIOK
¢byHKIMN OEIKOB https://m.edso0o.ru/863e6b72
14 depMeHThI OMOJIOTHYECKHE bu6muoreka [JOK
KaJIn3aTOPbI https://m.edsoo.ru/863e6b72
Opranuveckue BelecTBa
15 KJIETKH — YTJIEBObI (TIPOCTHIE bubmorexa HOK
yr A P https://m.eds00.ru/863e6870
caxapa)
Opranuveckue BelecTBa
16 KJI€TKH — YIJIEBOOBI bubmorexa OK
yr A https://m.eds00.ru/863e6870
(monucaxapuibl)
17 Oprannyeckue BeLIECTBA bu6muoreka [JOK
KJIETKUA — JIMIIAIbI https://m.edsoo0.ru/863e6870
bu6 OK
18 Hyxkneunossie kucnortsl. JJTHK nosmorexa [

https://m.edsoo.ru/863e6d5c




19

Hyxneunoseie kucnorsl. PHK

but6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

20

HccenenoBanue HyKJIIEMHOBBIX
KHCJIOT, BBIJACJIICHHBIX U3
KJICTOK PAa3JIMIHBIX
opranu3mosB JIP

but6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

21

Crpoenue u pyakuuu ATO.
HApyrue
HyKJIeo3uaTpUudochaTe
(HT®)

bubnuorexa [JOK
https://m.edso00.ru/863e6d5c

22

O0001IeHEe 3HAHUI IO TEME
«XHUMHYECKass OpraHU3aIus
KJIETKHA»

23

O0001IeHEe 3HAHUI IO TEME
«XUMHYECKask OpraHU3aIUs
KJIETKHA»

24

KonTponbhas padbota no teme
«XHUMHYECKUN COCTAB KJIETKN»

25

CexBenuponanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

bu6anoreka LIOK
https://m.edsoo.ru/863e6122

26

Meroas! CTpYKTYpHOI
OuoI0rHH

bubnunorexa LIOK
https://m.edsoo.ru/863e6122

27

Tunsl KIETOK.
[IpokapuoTnueckas KjieTka




Oco0eHHOCTH CTPOEHHUS,

28 JKU3HEIEATEIILHOCTH U
MHOT000pa3usi IPOKapHoOT
OcobeHHOCTH CTPOCHUS,
29 JKHU3HEICATEIIBHOCTH U
MHOT000pa3usi MPOKapHOT
CrpoeHue 3yKapuoTUYECKON bubnnorexa [JOK
30 KJIeTKU. V3yuenue cBoiicTB 0.5 https://m.edsoo.ru/863e6ff0
KJIeTouHOM MeMOpansbl. [1P https://m.edsoo.ru/863e716¢
. bubnunoreka LIOK
[ToBepxXHOCTHBIH ammapat
31 CTCTKIL https://m.edsoo.ru/863e6ft0
https://m.edso00.ru/863¢e716¢
bubnuoreka [{OK
OnHoMeMOpaHHbIE OPTraHOUIBI
32 https://m.edsoo.ru/863e6f0
KJICTKA. https://m.edsoo.ru/863e716¢
W3yuyenue aBuxeHus bubmuoreka [JOK
33 LUTOIIa3MbI B PACTUTENIbHBIX 1 https://m.eds00.ru/863e6ff0
kierkax. TP https://m.edsoo.ru/863e716¢
ITonmyaBTOHOMHBIE OPTaHOU b bubmuoreka [JOK
34 KJIETKU: MUTOXOHJPHH, https://m.edsoo0.ru/863e6ff0
IUIACTHA B https://m.edsoo.ru/863e716c
HccnegoBanue mia3Moin3a u bu6anoreka LIOK
35 Je11a3MoIn3a B 1 https://m.edso0.ru/863e6ff0
pacTUTENbHBIX KiIeTKax. JIP https://m.edsoo.ru/863e716¢
but6mmorekxa [IOK
HememOpanHbie opraHou/ b1
36 https://m.edsoo.ru/863e6ff0

KIJIETKHU

https://m.edsoo.ru/863e716¢




but6mmoreka [IOK

37 Crtpoenue u QyHKIHH sapa https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢
CpaBHHTENBHAS bubnmoreka [JOK

38 XapaKTePUCTUKA KIETOK https://m.edsoo.ru/863e6ff0

3yKapuoT https://m.edsoo.ru/863e716¢
bubnunoreka LIOK
H3ydeHue CTpoeHHs KIETOK

39 A THHEX ODEARHIMOB. JIP 1 https://m.edsoo.ru/863e6ff0
pasil p ’ https://m.eds00.ru/863e716¢
Accumunanus u

40 IUCCUMMIIALINAS — JIBE
CTOpPOHBI MeTa0oM3Ma. TUIIBI
oOMeHa BEIECTB.

41 N3yyenue kaTanuTH4ecKon { bub6nuoreka [JOK
aKTUBHOCTH epmeHTOB. JIP https://m.edsoo.ru/863e766¢
DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJI€TOYHOTO
Metabonusma. M3ydenue

42 (hepMEeHTaTUBHOTO 0.5
pacHieTUIeHHs TIEPOKCH 1A
BOJIOPOJA B pPaCTUTEIbHBIX U
’)KUBOTHBIX Ki1eTkax. JIP

43 benku-akTUBaTOpHI U OEIKHU-

MHTHOUTOPBI
44 ABTOTpOGHBIH TUII OOMEHa bubmuoreka [IOK

BEILECTB

https://m.edsoo.ru/863e7¢98




but6mmoreka [IOK

4 o
> OTOCHITES https://m.edsoo.ru/863e7c98

46 DOTOCHHTETUYECKHE
MMUTMEHTHI
@akTopsl, BIUAIOIINAE HA

47 dboTocuHTE3. 3HAUCHUE
dhoTocuHTE3
XemocuHnTe3. CpaBHeHUE

48 MPOIIeCCOB (POTOCHHTE3A U 0.5 bubmorexa LHOK

pott ’ https://m.edso0o.ru/863e7c98
xeMocuHresa. JIP
AHa’poOHbIE OPraHU3MBbI.

49 Bunet 6poxenus. CpaBHeHuE 0.5 bubmuorexa [IOK
MPOIIECCOB OPOKEHUS U ’ https://m.edsoo.ru/863e7aae
neixanus. JIP

50 AspoOHBIE OPraHU3MBbl. JTaIbl bubmuoreka [JOK
SHEPreTHYecKoro ooMeHa https://m.edsoo.ru/863e7aae
DHeprus MeMOpPaHHOTO

51 rpagueHTa nporoHoB. CuHTe3 bubmuoreka [JOK
AT®: pabora NpOTOHHOI https://m.edsoo.ru/863e7aae
AT®-cunTazsl

52 Peakuuun MatpuyHoro cuaresa Bubnworexa [IOK

H P https://m.edsoo.ru/863e796e

53 Tpanckpunuus — MaTpUIHBINA bu6muoreka [JOK

cunte3 PHK https://m.edsoo.ru/863e796¢
b K
54 Tpancnsuus u e€ srarbl nommorexa IO

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




55

KoaupoBanue aMUHOKHCIIOT.
Poaw pubocom B OGrocuHTEe3e
Oenka

but6mmoreka [IOK
https://m.edsoo.ru/863e796e

56

Opranu3zaius reHoma y
MIPOKAPUOT U DYKAPUOT

57

MonekynsapHble MEXAHU3MBbI
9KCIIPECCUU T€HOB Y SYKAPHOT

58

Bupycsl — BHEKJIETOUHBIE
(OpMBI )KHU3HU U OOJTUTaTHBIE
napasutsl. Co3aHue MoJIenu
Bupyca. [IP

0.5

bubmnoreka IIOK
https://m.edsoo.ru/863e7540

59

BupycHbie 3a001eBaHMs
YeJI0BeKa, )KUBOTHBIX,
pacTeHui

bubmnoreka IIOK
https://m.edsoo.ru/863e7540

60

IToBTOpUTENBHO-
0000110 YPOK IO TeEME
«CTpoeHue KJIeTKH U 0OMEH
BEIIIECTB

61

KonTponbHas pabota mo Teme
«CTpoeHue KJIeTKHU U 0OMEH
BEIIECTBY

62

HanotexHooruu B OMOJI0THH
1 MCIUIIMHC

63

JKU3HEHHBIN UK KIIETKA

bubnunorexa LIOK
https://m.edsoo.ru/863e7dc4




64

Marpuunsiii cuaTes JJHK

Xpomocomsl. M3yyenue

65 XPOMOCOM Ha I'OTOBBIX 0.5 bubmorexa [IOK
P ’ https://m.edsoo.ru/863e7dc4
MuKponpenaparax. JIP
bubnunoreka LIOK
66 Jlenenne KIeTkn — MUTO3 https://m.edsoo.ru/863e7dc4
67 Tune! knerok. Kapuokunes u 0.5 bubnuoreka [IOK
nutokunes. JIP ’ https://m.edsoo.ru/863e7dc4
68 Peryisanus ;kM3HEHHOIO LUKJIA bubnmnoreka HOK
KJIETOK https://m.edsoo.ru/863e7dc4
69 Opranusm Kak eMHOE 11EJI0€
. bubnuorexa [JOK
Tkanu pacrenuii. M3yuenue
70 TKAHei paCTerit. TIP 0.5 https://m.edsoo.ru/863e6ff0
p ’ https://m.edso0o.ru/863e716¢
TkaHu )XUBOTHBIX U YEJIOBEKA. bubnnorexa LIOK
71 V3vaenme TKAHEH KHBOTHEIX 0.5 https://m.edso00.ru/863e61f0
J'Iqu ’ ) https://m.edsoo.ru/863e716¢
https://m.edso00.ru/863df606
Opranbl. CucTeMbl OpraHoB.
72 N3yuenune opranon 0.5 https://m.edsoo.ru/863dfae8
[IBETKOBOTrO pacteHus. JIP
73 Omnopa Tena opraHu3mMoB
74 JIBr>KeHUE OPraHu3MOB




but6mmorexal [OK

75 [Iutanue opranuzmMo
HTAHHE OPratisMos https://m.edsoo.ru/863e2f9%
[IuTanue MO3BOHOYHBIX
76 KUBOTHBIX. [IniieBapuTenpHas Bubmmorexa [IOK
-+ HHesap https://m.edsoo.ru/863¢2f9%
CUCTEMa YeJIoBeKa
but6mmoreka [IOK
77 aHue OpraHUu3MoO
JlbIXaHHE OPraHH3MOB https://m.edsoo.ru/863e231a
73 JIpIxaHue 1mo3BOHOYHBIX bubnmnoreka [HOK
JKUBOTHBIX U YE€JI0BEKA https://m.edsoo.ru/863e231a
79 TpancnopT BemEeCTB y
OpraHUu3MOB
KpoBeHnocHas cucrema
bubnuorexa [JOK
80 MO3BOHOYHBIX )KUBOTHBIX U
https://m.edsoo.ru/863e1712
YeJIoBeKa
81 Beinenenue y opranusmMoB
82 3amuTa y OpraHu3MoB
83 NmmyHHas cucteMa yeaoBeka bubmorexa [TOK
v https://m.edsoo.ru/863e1942
24 Pa3znpaxxumMocTs 1 perynsuus bu6muoreka [JOK
Yy OpraHu3MoOB https://m.edsoo.ru/863dfdb8
I'ymopanbHas perynauus u
85 3;] 0113 WHHAs chZeMa bubmmorexa [IOK
FOKPp https://m.edsoo.ru/863e098e
YKUBOTHBIX U YEJIOBEKA
86 @DopMBI pa3MHOKEHUS




OpraHu3mMoB

87

[TonoBoe pazmMHOKEHUE

88

Meiio3s

bubnunorexa LIOK
https://m.edsoo.ru/863e7f4a

89

l'amerorenes. Mzyuenne
CTPOCHUS MMOJIOBBIX KJICTOK Ha

TrOTOBBIX MUKpOIIpENaparax.
JIP

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863e81b6

90

NuauBunyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

bubmnoreka IIOK
https://m.edsoo.ru/863e8436

91

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

92

Poct u pa3BuTHE KUBOTHBIX.
BrrsiBnenue npuzHakos
CXOJICTBA 3apObIIIEH
MO3BOHOYHBIX KUBOTHEIX. JIP

0.5

93

PazmHoxeHue u pasButue
pactenuii. CTpoeHue opraHoB
PA3MHOKCHH A BBICHIUX
pacrenuit. JIP

0.5

94

I/ICTOpI/IH CTAHOBJICHUA U
Pa3BUTHA TCHETUKH KaK HAYKH

bu6nunorexa [IOK
https://m.edsoo0.ru/863e8612

95

OCHOBHbBIC TIOHATHS U
CHMBOJIBI T€HETHKH.
JHpo3oduna kak 00BEKT

0.5

but6mmorekxa [IOK
https://m.edsoo0.ru/863e8878




TCHETUYCCKUX HCCHCHOB&HHﬁ.

JIP

3aKOHOMEPHOCTH
HACJIETOBaHUsI IPU3HAKOB.
N3ydenue pe3ynpTaToB

but6mmoreka [IOK

96
MOHOTHOPHUIHOTO 0.5 https://m.edsoo.ru/863e8878
CKPEIIUBAHUS Y TPO30(DUIIBL.
I1P
LluTonornyeckre OCHOBEI
bubnuorexa [JOK
97 MOHOTHOPHIHOTO
https://m.edso00.ru/863e¢8878
CKpEIIUBaHUS
AHann3u ee
PYIoTh bubnuorexa [JOK
98 ckpenuBanne. Hemonnoe
https://m.edso00.ru/863e¢8878
JIOMUHUPOBaHUE
JluruGpuHoe CKperBaHue.
99 N3y4eHnue pe3ynpTaToB 0.5 bu6muoreka [JOK
JUTUOPUTHOTO CKPEUTUBaHUS ) https://m.edsoo.ru/863e89a4
y apo3oduisl. TP
100 [IuTonornueckre OCHOBBI but6mmoreka [IOK
JUTUOPUTHOTO CKPEUTUBaHUS https://m.edsoo.ru/863e89a4
101 CuenieHHoe HaclieIOBaHHUE but6mmoreka [IOK
IIPU3HAKOB https://m.edsoo.ru/863e8c60
102 XpOoMOCOMHasi TEOpHs bubmuorexa [IOK
HACJICACTBEHHOCTH https://m.edsoo.ru/863e8c60
b K
103 I'eneTnka moaa nosmotexa O

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




I'enoTnn kax OEJIOCTHas

104
cucTeMa
['eneTnyeckuii KOHTPOJIb

105 | pa3BuUTHS pacTEHUM,

JKMBOTHBIX M YEJIOBEKa

106 N3MeHUYMBOCTD MPU3HAKOB.
Bunpl namMeHunBOCTH

107 MonudukarnmonHas bubmnoreka IIOK
U3MEHYUBOCTh https://m.edsoo.ru/863e8efe
BapuanuonHsslii psa u
BapuallMOHHAs KpUBasl.

108 HccnenoBanue 0.5 bubmnoreka IIOK
3aKOHOMEPHOCTEMN ’ https://m.edsoo.ru/863e8efe
MoAU(GUKAITMOHHON
n3MeH4duBoctu. JIP
I'enoTunuaeckas

109 H3MEHYHUBOCTb. bubanoreka IIOK
KomOunatuBHas https://m.edsoo.ru/863e8efe
H3MEHYHUBOCTD

110 MyTauroHHas U3MEHUYUBOCT. 0.5 bubnanoreka IHIOK
Myraruu y apozoduisl. JIP ’ https://m.edsoo.ru/863e8efe
3aKOHOMEPHOCTH

111 MYTallMOHHOT'O mpolecca bubmmorexa IOK

It P ) https://m.edsoo.ru/863e8efe
ONUreHeTHKa B SITUIeHOMHKA
11 I'eneTuka yemoBeka. 0.5 bubnunorexa LIOK

CocraBJIeHHE U aHAIN3

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




ponocioBHoit. [1P

113

MeTtoapl METUIIMHCKON
T€HETHUKU

bubnunoreka LIOK
https://m.edsoo.ru/863e8d78

114

3HayeHHE MEIUIIMHCKON
TCHETUKH B MPEAOTBPAIICHUN
U JIEUEHUH T€HETHIECKUX
3a00JIeBaHUI YeJ0BEKa

bubnunoreka LIOK
https://m.edsoo.ru/863e8d78

115

[ToBTOpPUTEIIEHO-0000IIAROIIIN I
YPOK T10 TeMe
«HacnencTBeHHOCTD U
HU3MCHYUBOCTb OPIraHU3MOB»

116

[ToBTOpPUTEIIEHO-0000IIAROTIIN I
YPOK T10 TeMe
«HacnencTBeHHOCTD 1
HU3MCHYUBOCTb OPTraHU3MOB)»

117

KonTponbnas pabota mo Teme
«HacnencTBeHHOCTD U
HN3MCHYNBOCTH OpFaHI/ISMOB»

118

OCHOBHBIE TTIOHSITHS CEJICKIIUH.
N3ydeHue copToB KyJIbTYPHBIX
pacTeHUH 1 MOPOJI TOMAIIIHUX
JKUBOTHEIX. JIP

0.5

bubnuorexa [IOK
https://m.edsoo.ru/863e9214

119

Metonl ceneKIMoOHHON
paboTsl. I3ydeHue MeTo10B
cenekiuu pactenuil. JIP

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863e9214

120

I[OCTI/I)KCHI/ISI CCIICKIIMHN

bubnunorexa LIOK




pacTeHUii U KUBOTHBIX.
[IpuBuBka pactenuii. [1P

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

CoxpaHenue, U3y4eHue u

121 HUCIIOJIb30BaHNE TeHETUUECKUX
pecypcoB
buorexHnoorus kak Hayka u

122 OTpaciib TPOU3BOJICTBA. 0.5 bubmuorexa [IOK
N3ydenne 06beKTOB ’ https://m.edsoo.ru/863e¢9336
ouorexnoyoruu. I[TP

123 OcHOBHbIE HaNpaBICHUS bubnmnoreka HOK
CUHTETHYECCKON OMOJIOTHH https://m.eds00.ru/863e9336

124 XpOMOCOMHas U TeHHas bubnmnorexka HOK
HHKEHEPUSL https://m.edso0o.ru/863e¢9336

bubmnoreka IIOK

125 | Memuuickite Guotexnonoriin https://m.eds00.ru/863e9336
IToBTOpUTENBHO-

126 | oOoOmaromuii ypok mo Teme
«OCHOBBI CENEKITUN

127 [ToBTOpEHME, O606HI€HE/IG,
cHUCTeMaTH3aIns 3HaHUI

128 [ToBTOpEHwMe, o606meHVI/Ie,
cucTeMaTu3aIys 3HaHU

129 [ToBTOpEHHE, o606merIe,
cucTeMaTu3aIys 3HaHui

130 [ToBTOpenue, 0600IIEHNE,

cHCTEMaTH3aInsI 3HaHUH




[ToBTOpEHME, 0600IIECHUE,

131 N 1
cHUcTeMaTu3aIys 3HaHUI

132 [ToBTOpenwue, 0600meHNE, |

CHCTeMaTHu3alus 3HaHUI

133 [ToBTOpeHME, 0000MIIEHNE, |
CHCTeMaTHu3alus 3HaHUI

134 [ToBTOpeHME, 0000IIECHNE, |
cUucTeMaTu3alys 3HaHUI

135 | KoutponsHas pabora 1

136 | KontpoawsHas pabora 1

OBILIEE KOJIMYECTBO YACOB 136 8

I10 ITPOT'PAMME




11 KIIACC

No KoauuecTBo 4yacoB
JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka KonTtpoJubHbie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
buonorus KaK HayKa.
Mertonbl Hay4HOT0 1
MTO3HAHUSA.
2 Uctopus 3BOJIIOLIMOHHOT' O 1 bubnmoreka IJOK
YUEHHUS https://m.eds00.ru/863e¢9570
3 PasBuTtne cucremaTuku 1 bubauroreka [JOK
https://m.edsoo.ru/863e9570
4 Cucrema OpraHUYeCKOn | bubaroreka [JOK
npupoasl K Jlunnes https://m.eds00.ru/863e¢9570
5 XKan barucr  Jlamapk. bu6morexa IJOK
IlepBoe SBOJIIOIIHOHHOE 1 https://m.edso0.ru/863e9570
y4EeHHE
6 [Ipeanocbuiku bubmuorexa [JOK
BO3HUKHOBEHHUSI yudeHHs Y. 1 https://m.eds00.ru/863e¢9570
JapBuHa.
7 OKCHeINIMOHHBIA MaTepHua | bubmuorexa [JOK
Y. lapBuna https://m.edsoo0.ru/863e¢9570
8 HckyccTBeHHBIH 0TOOD 1 bu6moreka [IOK
https://m.edso0.ru/863e9570
9 OBontonnoHHas teopus Y. 1 bubmuoreka [JOK
[apBuna https://m.edsoo.ru/863e9570




10

JBroKyIre CUIIbI
9BOJIFOLIMY BUJIOB 110 Y.

HapBuny

but6mmoreka [IOK
https://m.edsoo.ru/863e¢9570
bubauoreka IIOK
https://m.edsoo.ru/863e9da4

11

boprba 3a cymecTBoBanue,
€CTECTBEHHBII U
HCKYCCTBEHHBIN 0TOOD

but6mmoreka [IOK
https://m.edsoo.ru/863e9da4

12

dopMupoBaHUE
CUHTETUYECKON TEOpUn
3BOJIIOLIUU

13

OTtanel 3BOJJIFOIMOHHOI'O
mpouecca: MUKPO3BOJIOIUSA
H MaKpO3BOJOIUA

bubmnoreka IIOK
https://m.edsoo.ru/863e9cle

14

[Tomyssauus —
JJIEMEHTapHAasl €IUHULIA
HBOJIIOLUU

bubmnoreka IIOK
https://m.edsoo.ru/863e99c6

15

3aKOH reHEeTHUYECKOT 0
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlabopatopHas
pabota «BblsiBIeHuE
W3MEHYUBOCTHU y 0cO0ei
OJTHOTO BUAA»

0.5

16

Penienue 3a1a4 Ha 3aKOH
TeHETUYECKOr0 PaBHOBECHS
JLx. Xapnu, B. BaiinGepra.

17

Penrenue 3amad Ha 3aKoH
TCHCTHUYCCKOI'O paBHOBeCI/ISI




Jx. Xapau, B. Baitn6epra.

DneMeHTapHbIE (PaKTOPHI

bubnunoreka LIOK

18
3BOJIFOLIUU https://m.edsoo.ru/863e9da4
DddexT ocHoOBaTES.
19 O ekt OyTHUIIOUHOTO bubnmorexa LHOK
yr https://m.edsoo.ru/863e9da4
rOpJIBIIIKA
Murpauyu. M3onsauuun
20 MO YJISIAN: bu6nmoreka [IOK
reorpaguyeckas, https://m.edsoo.ru/863e9da4
Onosoruyeckas
EcTecTBennsbIit oTOOp —
21 HaNpaBJISIOMUN (aKTo bubamorexa LOK
P m p https://m.edsoo.ru/863e9ed0
ABOJIIOIUHT
bubnuorexa [JOK
22 [TonoBoit oT60
FIOBOH OTHOP https://m.edsoo.ru/863e9ed0
[Tpucnioco0neHHOCTh
23 OpraHu3MOB KaK pe3yiabTaT Bubmorexa [IOK
p pesy https://m.edsoo.ru/863e9fde
MHUKPOIBOJTIOIUH.
JlaGoparopHas paboTa
24 «3yuenune apoMop$o30B u bu6muoreka [JOK
WIA0AJANTANN Y https://m.edsoo.ru/863e9fde
pacTEeHN U KUBOTHBIX»
ITpumepsl
)5 PUCTIOCOOTICHHUH Y bubmuorexa [IOK

OPTaHU3MOB:
Mophosioruyeckue,

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




(U3HOJIOTHYECKHE,
OMOXHMUYECKHE,
MOBE/ICHYCCKUE.

JlaGopaTopHnas pabota

«IIpucnocobenns
26 0 I"I;HI/I?)MOB U UX bubmmorexa LHOK
P https://m.edsoo.ru/863e9fde
OTHOCHTEJIbHAS
11EJIECO00PA3HOCThY
7 Bupn, ero xpurepuu u bubmuorexa [IOK
CTPYKTypa. https://m.edsoo.ru/863e¢99c6
JlaGopaTtopHnast pabota
73 «CpaBHEHHE BUJIOB 110 bubnmnoreka HOK
MOp(hoIOrHuecKOMy https://m.edso0.ru/863e99c6
KPUTEPHUIOY
bub6anoreka LIOK
2
? CrpykTypa B https://m.eds00.ru/863e99c6
Bunoobpa3oBanue kak
30 e3ﬂ HLTET bub6anoreka LIOK
pesy https://m.edsoo.ru/863e9cle
MHUKPO3BOJIIOLUU
31 CBs13b MUKPOIBOJIIOIIUU U
AMUJAEMUOIOTUU
Maxpo3BOIIOLIHS.
[TaneonTonornyeckue but6mmorekxa [IOK
32
METO/IbI U3YYEHUS https://m.edsoo.ru/863e9cle
HBOJIIOLIUN
33 buoreorpaduueckue bubnuorexa [JOK




MCTOJbI U3YUCHUA
3BOJIFOIIMH

https://m.edsoo.ru/863ea20e

OMOpPHOIOTHYECKHE U
CPaBHUTEIIHHO-

bubnunoreka LIOK

34
MOP(OJIOTHUECKHE METOIbI https://m.edsoo.ru/863ea20e
M3YUYEHUS IBOJIOIUU
MonexkynspHo-
TCHETUYECKHE,
bubnuorexa [JOK
35 OHMOXHMUYECKHE U
https://m.edsoo.ru/863ea20e
MaTEeMaTHYECKHUE METOIbI
W3Y4YEHUS HBOJTIOIIUN
36 OO61re 3aKOHOMEPHOCTH bubnuoreka [IOK
3BOJIIOLIUN https://m.edsoo.ru/863e9cle
AnanTtuBHas paguanus.
37 HepaBHOMEpPHOCTH TEMIIOB
SBOJIFOIINU
18 [ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3aIUs 3HAaHUU
39 KonrponbHas pabora
Hayunsbie rumore3sl
40 I (z[IzIICXOX(L[eHI/ISI ’KH3HH Ha bubmmorexa TIOK
p https://m.edsoo.ru/863ea5ab
3emite
JonayuHnsie
41 OpeacTaBICHUS O bubmmorexa TOK
p https://m.edsoo.ru/863eaSab
3apOXKACHUU )KU3HU
42 OCHOBHBIE 3TaIIbI bubanoreka IIOK




HEOPraHUYeCKOM
SBOJIIOIINH

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

43

I'nnoTe3sl 3apPOKIACHHUA
KHU3HHU

bubnunoreka LIOK
https://m.edsoo.ru/863ea5a6

44

Ucropus 3emiu u METObI
€€ U3y4cHHUs.
JlaGopaTtopHas pabota
«3yueHue u onucaHue
MCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

45

HavansHble 3Tanbl
opraHqucxoﬁ 3BOJIFOIINH

bubmnoreka IIOK
https://m.edsoo.ru/863ea5a6

46

3BOJ'IIOI_II/I$I 9YKapuoT

bubmnoreka IIOK
https://m.edsoo.ru/863ea5ab

47

OCHOBHBIE >TaIbI
HBOIIOLIMU PACTUTEIHHOTO
MUpa.

48

[TpakTrueckas pabora
«M3ydyeHnue ocobeHHOCTEN
CTPOEHHUs paCTEHUN
pa3HBIX OTJIEJIOBY

49

OCHOBHBIE dTanbl
SBOJIIOLIAH KUBOTHOT'O
MUpa

50

OBOJIIOIHNS JKUBOTHBIX.

51

[TpakTunyeckas padora




«3yuenne ocoOeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
YKUBOTHBIX)

57 PasButne xu3Hu Ha 3eMiie bubnunoreka LIOK
10 3paM U Iepuoam https://m.edsoo.ru/863eaSab
53 PazButne KU3HU B bubnuotexa [JOK
KpHIITO30€ https://m.edsoo.ru/863eaSab6
54 Pa3zButHe XH3HU B Majae030€ bubnuorexa [IOK
U Me3030€e https://m.edsoo.ru/863ea5a6
. bubnuorexa [JOK
55 Pa3ButHe XU3HU B KaliHO30€
https://m.edsoo.ru/863ea5a6
MaccoBbi€ BBIMUPAHUS —
bubnuorexa [JOK
56 9KOJIOTUYECKUE KPU3UCHI
https://m.edsoo.ru/863ea5ab
MPOIILIIOTO
CoBpeMeHHbII
57 DKOJOTHUYECKUN KPU3HUC bubnnorexa LHOK
p ’ https://m.edsoo.ru/863ea5ab
€ro 0COOEHHOCTH
CoBpemeHHas cucrema bubmuoreka [JOK
58
OpPraHU4YECKOro IIPOIIIOro https://m.edsoo.ru/863ea48e
OcCHOBHBIE
59 CUCTEMATHYECKHE T'PYIITEI bubnmorexa HOK
pyH https://m.edsoo.ru/863ea48e
OpraHU3MOB
60 [ToBTOpenue, 0600MIIEeHNE,
cUCTeMaTH3alus 3HaHuH
61 Koutponpaast pabora 1o

TeMe «Bo3HHKHOBEHHE U




Pa3BUTHC )KU3HU HA 3emie»

2 AHTpOI10JIOTHS — HayKa O Bu6mumoteka [JOK
YEJI0BEKE https://m.edsoo.ru/863eac2c
63 Pa3Butue npencraBnenuii o bu6muoreka [IOK
IIPOUCXOKICHUM YEIIOBEKA https://m.edsoo.ru/863eac2c
64 MecTo 4ea0BeKa B CHCTEME bubnuotexa [JOK
OpPraHU4YECKOro MHpA. https://m.edsoo.ru/863eac2c
JlaGopaTtopHnas pabota
«3yuenue ocobeHHOCTEH
bubauoreka [IOK
65 CTPOCHUS CKeJeTa 1
https://m.edsoo.ru/863eac2c
YeJI0BEKa, CBSA3aHHBIX C
MPSIMOXOXKICHUEM >
66 JBrKy1IME CUTIBI bubmnoreka IIOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
CooTHo1ieHne
67 OMOJIOTHYECKUX H but6mmoreka [IOK
COLMAJIbHBIX (PaKTOPOB B https://m.edsoo.ru/863ead44
aHTPOIIOTEHE3E
68 OCHOBHBIC CTaIuN but6mmoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
69 [Taneorenerrka u
MajeoreHOMHuKa
70 DBOJIIOIHST COBPEMEHHOTO bubnmoreka [JOK
4eJI0BEKA https://m.edsoo.ru/863ead44
71 YenoBeueckue pachl. 0.5 bubmuoteka [OK

[TpakTyeckas pabora

https://m.edsoo.ru/863eaea?




«M3yueHune 3KOJIOrMIeCKUX
aJanTalni 4eJI0OBEKa»

72

MexaucIuIInHapHbIe
METO/Ibl aHTPOIIOJIOTHUH

bubnunoreka LIOK
https://m.edsoo.ru/863ead44

73

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHui

74

KonrponbHas pabora 110
TeMe «AHTPOIIOIEHE3)

75

3apoxJeHne U pa3BUTHE
9KOJIOTHH

76

MeToanl SKOIOTHH.
JlaGopaTopHnas pabota
«3y4yeHune MeTo10B
9KOJIOTHYECKHX
HCCIIeIOBAaHUM

0.5

7

3HaueHNE PYKOJIOTHICCKUX
3HAHUU JJI YeI0BEKa

78

Okonoruyeckue HakTopsl

bub6anoreka LIOK
https://m.edsoo.ru/863eafec

79

AbuoTtnueckue GpaxkTopsl.
CBeT Kak 3KOJIOTHUYECKHil

daxTop.

bub6anoreka LIOK
https://m.edsoo.ru/863eb10e

80

JlaGopaTtopHnas pabota
«BoIsiBIICHUE
MPHUCTIOCOOICHHIA
OpPTaHU3MOB K BIHSHHUIO

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e




CBETa»

AlGuotnueckue GakTOpHbI.

bubnunorexa LIOK

81 Temneparypa Kak
. https://m.edsoo.ru/863eb10e
9KOJIOTHYECKU (hakTop.
JlaGopaTtopHnast pabora
«BpIsBIEHUE
82 MIPUCTIOCOOICHUI bubmmorexa [OK
P https://m.edsoo.ru/863ebl10e
OPTaHW3MOB K BIIHSTHHUIO
TEMIEPATYpPhI»
AlGuotnueckue GpakTOpHI.
bubmnoreka IIOK
83 Bnaxxnocts kax
. https://m.edsoo.ru/863eb10e
IKOJIOTHYECKUH aKTOP.
JlaGopaTtopHnast pabora
24 «AHaToMHYECKHE bubnuorexa [JOK
0COOEHHOCTH PACTCHHI U3 https://m.edsoo.ru/863eb10e
Pa3HBIX MECT OOUTAHUS»
25 Cpenpl oouTanus bubnmnoreka [JOK
OpraHu3MoB https://m.edsoo.ru/863eafec
86 bronoruueckne puTMbl
%7 Kuznennsie popmbl
OpraHU3MOB
bub6mmorexa [IOK
88 buotnueckue pakTopsl
daicrop https://m.edsoo.ru/863eb348
3HaueHue OMOTHYECKHUX
. . bubnuotexa [JOK
89 B3aUMOJICUCTBUM AJIs

CYHICCTBOBAHUA

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




OpPTaHU3MOB B Cpejie
oOurTauusg

90

DKOJIOTHYECKUE
XapaKTEPUCTUKH
MONYJISAIIUA

91

OcHOBHBIE ITOKa3aTeIn
MOMYJISILIK: YUCIICHHOCTbD,
IJIOTHOCTh, BO3pAcTHAs U
MOJIOBAsi CTPYKTYpa

92

OcHOBHBIE ITOKa3aTeIn
MOMYJISILIAK: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITUN

93

DKonorudyeckas CTPYKTYpa
MoImyJaanun

94

JlnHaMuKa nomyJsiuu u eé
peryisanus

95

Kpussle pocra
YHUCJICHHOCTHU MOITYJIAINHN.
KpI/IBble BbBDDKUBaHUA

96

DKosoruyeckast HuIIa
Buaa. Jlaboparopnas
pabota «[IpucnocobneHus
CEMsIH paCTeHUH K
pacceneHuIo»

0.5

97

Bunpg xak cucteMa




MOMYJISIITU A

98

3aKOHOMEPHOCTH
HOBE/ICHUS U MUTpannit
KMBOTHBIX

99

Co00111ecTBO OPraHu3MOB
— OHoIeHO3

bubnunoreka LIOK
https://m.edsoo.ru/863eb46a

100

DKocucremMa Kak OTKpbITast
cucrema

Bbubanoreka [IOK
https://m.edsoo.ru/863eb46a

101

KpyroBopor BeliecTs u
MOTOK PHEPTUU B
IKOCHCTEME

102

OCHOBHBIE ITOKa3aTeIn
3KOCHCTCMbI

Bbubmanoreka [IOK
https://m.edsoo.ru/863eb46a

103

DKOIOTrHYeCKHe IMUpaMU bl

104

N3menenus cooOIecTs —
CYKIIECCHH

105

IIpupoaHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB

106

IIpupoaHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYHAP, JIECOB,
CTeneH, MyCThIHb

107

AHTpOl'IOF CHHBIC
O9KOCHCTEMBI




108

Ypb6osKoCHCTEMBL.
[TpakTrueckas pabota
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

109

3aKOHOMEPHOCTH
dbopMUpOBaHUS OCHOBHBIX
B3aWMOJICUCTBUI
OpPraHU3MOB B IKOCUCTEMAX

110

MexaHu3MBbI BO3/ICHCTBHSI
3arpsi3HEHUI pa3HbIX TUIIOB
Ha CyOOpraHM3MEHHOM,
OpPraHu3MEHHOM,
MOMmyJIAUOHHOM U
OKOCUCTEMHOM YpPOBHSAX

111

Kontponbaast pabora 1o
pasmeny  «OpraHusmbl U
OKpY’Karomiasi cpear»

112

buochepa —
oO1iernianeTapHas
o0osiouka 3emiu

bu6nunorexa [IOK
https://m.edsoo.ru/863ebb5e

113

VYuenue B. 1.
Bepnanckoro o 6uocdepe

bu6nuorexa [IOK
https://m.edsoo.ru/863ebb5e

114

3aKOHOMEPHOCTH
CYIIECTBOBaHMS OHOC(EpHI

but6mmorekxa [IOK
https://m.edsoo.ru/863ebd16

115

KpyroBopoTsl BeliecTs u
OMOTEOXMMHUYECKUE TTUKITBI

but6mmorekxa [IOK
https://m.edsoo.ru/863ebd16




116 30HaAILHOCTH OHOCHEPHI. bu6muoreka [IOK
OcHOBHBIE OMOMBI CYIITH https://m.edsoo.ru/863ebd 16
but6mmoreka [IOK
117 Ycroit 0
CTOHUMBOCTS GHOCheps! https://m.edsoo.ru/863ebd 16
118 DKOJIOTMYECKUE KPU3HCHI U
UX IPUYUHBI
119 Bo3geiicTBue ueioBeka Ha bubmnoreka IIOK
o6uochepy https://m.edsoo.ru/863ebale
AHTpPOIIOT€HHOE
120 BO3JEHCTBHE HA bubmnoreka IIOK
pacTUTENbHBIN U https://m.edsoo.ru/863ebale
SKUBOTHBIN MUP
121 OxpaHa npupo/isl
OCHOBHbBIE IPUHIIUIIBI
122 CTOMYMBOTO Pa3BUTHUS bubmorexa [TOK
Y P https://m.edsoo.ru/863ebale
YeJI0BEUECTBA U MPUPOJIBI
PanmonansHoe
MIPUPOIOTIOTB30BAHHE U
123 C(I))X paIfeHHe bubmorexa [TOK
P https://m.edsoo.ru/863ebale
OMOJIOTHYECKOTO
pazHooOpaszus 3emin
O00011eHME 110 TEME
124 «MuUKpO3BOIOLIUSA U €€
pE3YIBTATHD
124 O00011EeHME 10 TEME

«MakposBoJronus 1 €€




pe3yabTaTh»

126

O00011IEHIE IO TEME
«[IpoucxoxkacHue u
pa3BUTHE )KU3HH Ha 3eMIIC»

127

O60061eHne o Teme
«Ipoucxoxaenue
4eJI0BEKA — aHTPOIIOTEHE3)

128

O06o06mIeHne o TeMe
«IKOJIOTUS — HAyKa O
B3aUMOOTHOIICHUAX
OpPTaHU3MOBY

129

O060011IEHIE IO TEME
«OpraHusMsl U cpena
oOuTaHus»

130

O00011eHME 110 TEME
«IKOJIOTHS BUIOB U
MO YJIALIAN»

131

O00011eHME 110 TEME
«buocpdepa — rnodanpHas
IKOCHUCTEMAY»

132

[ToBTOpenue, 06061IeHNE,
cHUCTeEMaTH3alMs 3HAHUI

133

[ToBTOpenwue, 06001IIEeHNE,
cHUCTeEMaTH3alMs 3HaHWI

134

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH




135 HTOFO?BIH KOHTpPOJIb !
3HaAHUUI
136 I/ITorolstZ KOHTPOJIb !
3HaHUM
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

136
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUNH O MECTe U POJM OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
PEIICHUU KU3HEHHO BAXKHBIX COLUAIBHO-ITHUYECKUX, SIKOHOMHYECKHX,
9KOJIOTHYECKUX TPOOJIEM YeTIOBEUeCTBa, a TAKXKe B PEIICHUH BOIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUA K MPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIAa/Ie POCCUUCKUX U

SaPY6e)KHBIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOrUH

Bnagenue cucremoil 3HaHUML 00 OCHOBHBIX METOAAaX HAy4YHOI'O
[IO3HAHUS, UCMOJIb3YyEeMbIX B OMOJOIMUYECKUX HCCIIEOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTEM (ONHCaHMe, W3MepeHHe, NpOBe/IeHHUE
HaOJt0/IeHNH); CHocoO0aMM BBISBIEHUS W OLIEHKHM aHTPONOTE€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUraTh TUMOTE3bl, MPOBEPATh UX 3KCIEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMyIHMpys Ielb UCCIEAOBaHUS, aHAIU3UPOBATh
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BrisiBIIeHHEe  3aBHCHMOCTH  MEXKIy HCCIEIYEeMBIMH BEIWYHHAMH,
00BsICHEHUE MOIYUYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OHOJNOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAONINE OWOJIOTHUECKUE TEPMHHBI U TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OPraH, OPTaHW3M, BHJ, TIOMYJISINSA, SKOCUCTEMA,
ouorieHo3, Ouocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpPETYISIKS,
CaMOBOCHPOU3BEICHUE, HACIIEe/ICTBEHHOCTD, U3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckne Teopuu: kieroyHas Teopus 1. IlIBamna, M.
[lneiinena, P. BupxoBa; KJIOHaIbHO-CENEKTUBHOIO MMMyHHTEeTa [I.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS IBOIIOLMUHU, TEOPHUS




antporioreHeza Y. [lapBuna; Teopust Ouoreonenoza B.H. Cykauéra;
yuenne H.W. BaBunoBa o meHTpax MHOTooOpa3us M HMPOHCXOKICHUSI
KylIbTYpHbIX pacTeHuid, yuyenue A.H. CeepuoBa o0 nyrix u
HarpaBJIeHUsX 3BojronuH, yuenue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0Opa3Hsl MOTOMKOB IEPBOT0 MOKOJICHHUS, PACICIICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHHs MpusHakoB [. Menpens;
CLICTUIEHHOTO HACJEI0BAaHUS IMPU3HAKOB U HApYyIIECHUS CLEIUICHUs
reHoB T. MopraHa; roMOJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; renernueckoro pasHoBecus JIx.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMyma fO. JIubuxa, 3KoJI0rn4eckor nmupaMuibl 4UCced,
0MOMAacChl U SHEPTUH);

runote3bl (koarepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

XonpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peuartb IMOHCKOBBIC OMOJOrHYeCKUe 3aJa4dl, BbIABIIATH
NIPUINHHO-CIICACTBCHHBIC CBA3HU MCKOAY HCCIICAYCMbIMHU
OHOJIOrMYECKUMHU 06’b€KTaMI/I, mnmpoueccamMm MW ABJIICHUAMU; OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUMBAHHA IUISI Pa3HbIX THUIIOB
HACJICAOBAHUA TPHU3HAKOB Yy OPraHU3MOB, COCTAaBJIATHL CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CHUCTEMaMH OpraHoOB y pAacTEHUH, >KMBOTHBIX U YeJIOBEKa; MEXIY
JTarnaMu OOMEeHa BELIECTB; dTallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTallaMi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKToOpaMu Cpelbl  OOMTaHMUS,
IpoleccaMi  SBOJIIONMH; JIBIKYIIUMHU CHJIaMH  aHTPOIIOT€HE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCIOCOOJICHUSAMU K HUM

OpraHnu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U IYKAPHUOT; OJHOKIECTOUHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIIOB, OMOTCOIIEHO30B, SKOCUCTEM U
Omocdeppl; CTPOEHUS OPraHOB W CHCTEM OpPraHoOB PaCTCHHH,
JKUBOTHBIX, YCJIOBCKA, IMPOLCCCOB KUBHCACATCIILHOCTHU, NPOTCKAIOIINUX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (MeTraboiau3M), HHpoOpManuu U
MpeBpalleHusl SHEPTruu, OpOKEHUs, aBTOTPOGHOTO U TeTepPOTPOPHOTO
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, SMOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Ppa3sMHOXEHHUs, UHIUBUYyalbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HMPYIOLIET0, JBIXKYIIEIO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZ000pa30BaHusl; BIUSHUS JBHKYIIMX CHIJI SBOJIIOIHMU HA TeHO(DOH
MOIYJISIUM; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOWTaHus,
YyeperoBaHMsl HAIPaBJICHUM 3BOJIIOLMHU; KPYrOBOpOTa BEIIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

CpopMHUpPOBAaHHOCTh YMEHHUS BBIIETATh CYIICCTBEHHBIC MPU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapuoT; OJHOKJIETOYHBIX H
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUJOB, 6I/IOFCOHCHO3OB U 3KOCHUCTEM,
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U IMPEBPALICHUS SHEPTUU B
KJIeTKe, (poTocHHTE3a, IMIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XeMOCHHTEe3a, MHTO3a, MeWo03a, OIUIOJOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CYyIIECTBOBAaHUE, €CTECTBEHHOTO0 0TOOPA, BU1000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOT'€HHBIX U3MEHEHHUI B HKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOoBOPOTa BEIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JIOKA3aTelbCTBA
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL, B3aMMOCBS3U
OpPraHu3MOB U cpenbl OOWTaHMSA; €IWHCTBA YEJIOBEYECKHX pac;
HEe00XO0IMMOCTH 37J0pOBOr0 00pa3a XKU3HU, COXPaHEHHs Pa3HOOOpasus
BHUJIOB M OKOCHCTEM KaK YCIIOBUA COCYHICCTBOBAHUA IMPUPOABI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBaTh HWHGOPMAIMIO OHOJIOTUYECKOTO
COJIep>KaHusl; MHTEPIPETUPOBATh ITHUECKUE ACIEKTHl COBPEMEHHBIX
UCCIeIOBaHUK B~ OWONOrMHM,  MEIUIMHE,  OWOTEXHOJOTHH,
paccMaTpuBaTh ro0anbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

1.1

CoBpemMeHHasE OHWOJOTHS — KOMILIEKCHAsE Hayka. buojormdeckwe HaykKd U
u3ydaeMble uMH MpoOiembl. DyHIaMEHTaIbHBIC, MPHUKIATHBIE U TOMCKOBBIE
HayYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3naueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMN
kapTuHbel mupa. [Ipodeccun, cBsizanHbie ¢ OMonorueid. 3HaueHUE OWOJIOTUU B
MPAKTUYECKON JEATCIIbHOCTH YEeJIOBEKAa: MEJHIIMHE, CEeIBCKOM XO3SHCTBE,

IMPOMBIIIJIICHHOCTH, OXPaHC IIPHUPOAbI

1.2

JKuBbie cucteMbl Kak mpenMer u3ydeHus: Ouosioruu. CBONCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U IIE€JIOCTHOCTh, CJIOXKHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBHIL, OTKPBITOCTb, caMOOpraHu3aius,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTDb, POCT U Pa3BUTHE.

YpoBHM OpraHM3allM >KMBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOYHbBINA, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISALIMOHHO-BUIOBO, SKOCUCTEMHBIN
(OmoreoneHoTHueckuii), O6uocdepHsiit. IIporecchl, MPOUCXOAALIME B KHUBBIX
cucreMax. OCHOBHbIE TPH3HAKH XHUBOTO. JKu3HBb Kak (opma CyIIeCTBOBAHMS

MaTepuun

1.3

Mertoasl Ouosiormueckoil Hayku. HaOmronenue, u3MepeHue, HKCIIEPUMEHT,
cucreMaru3amnus, MeraaHanu3. IloHsATHE O 3aBUCHMOW MW  HE3aBHCHUMOU
nepeMeHHou. [lmanupoBanue skcnepuMenTa. [locraHoBKa U MpoBepKa TUIIOTES.
HyneBast runoresa. Ilonstue BbIOOpkM U €€ gocToBepHOCTh. Pa3bpoc B
Ouosornueckux MaHHbIX. OIEHKa JTOCTOBEPHOCTH IMOJTYYEHHBIX Pe3yIbTaTOB.
[IprurHBI HWCKaXXEHHS PE3yJIbTATOB AKCHEepuMeHTa. [IoHSATHE CTaTUCTUYECKOrO

TECTAa

Knerka kak Onosioruyeckasi CuicreMa

2.1

Knetka — cTpykTypHO-(yHKIIMOHANbHAS €AMHMIIA XKUBOTO. VcTopusi OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HInetinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
MeToapl MOJIEKYJISIPHOM M KJICTOYHON OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, METO/T MEUEHBIX aTOMOB, nuddepeHnranbHoe

HEHTPUPYTUPOBAaHUE, KYTHTUBUPOBAHHUE KIIETOK
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XUMHUYECKUNA COCTaB KIIETKU. Makpo-, MUKpO- U yJIBTPAaMHUKPO3JIEMEHTHI. Bona u

e€ poJib KaKk pacTBOPHUTENS, PEareHTa, y4yacTHE€ B CTPYKTYPUPOBAHHMM KIIETKH,




TEIUIOperysiui. MuHepanbHble BELIECTBAa KIETKH, MX OHOJOruyeckas poJlb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

Buonornueckue monumepbl. benku. AMHMHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoii Moisekyinbl. IlepBuuHast cTpykTypa Oenka, MHeNnTUAHAs
CBA3b. BTOpMuHas, TpeTu4Has, 4YETBEpTUYHAs CTIPYKTYypsl. JleHaTypanus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue GyHKIuu OEnKoB.
VYrneBoasl. MoHOcCaxapuabl, AHCAXApPUABI, OJIMIOCAXAPUABI U IIOJIHACAXAPUIBL.
OO0umii mmaH cTpoeHuss U (U3MKO-XMMHMUYECKHE CBOMCTBA  YIJIEBOJIOB.
Buonornyeckue GyHKINN YTIIEBOJIOB.

Jlumuasl.  T'wapodunbHO-rHApodoOHbIe cBoiicTBa. Kiaccudukanus munumos.
Tpurnunepunsl, ¢dochonunuapl, BOckH, crepouabl. buonormdeckue QyHKIMH
aunuoB. O61ue cBoicTBa OMOIOrMYECKMX MEMOpaH — TEeKy4ecTh, CIOCOOHOCTh
K CaMO3aMbIKaHUIO, ITOTYIIPOHULAEMOCTb.

HyxneunoBbie kucnotsl. JIHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hykneotuasl. [Ipunuun xommiementapHoctu. IlpaBuno Yaprapda. Crpykrypa
JAHK — nBoitHas crimpanb. Mectonaxoxaenue u ouonornyeckue pynkuuu JHK.
Buaet PHK. ®@ynkuuu PHK B knetke.

Crpoenune wMonekynsl AT®. Makposprudyeckue cBsizu B Moiiekyne ATO.
buonornueckue ¢pynkuuun AT®. BoccTaHoBIeHHbIE TIEPEHOCUUKH, UX (QYHKIIMU B
knetke. CexsennpoBanue JIHK.

CrpykTypHast Ouosiorusi: OHMOXUMHUYECKHE W OMOHU3NYECKHUE WCCIICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunel  KJIETOK: dyKapuoTHYecKass M mIpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHaIbHBIE 00pa30BaHUS KIETKH.

Crpoenne mnpokapuoTudeckoil kineTku. Kierounass cTeHka OakTepuil u apxei.
OcoOeHHOCTH CTpOEHUsI TeTepoTpodHOl M aBTOTPO(HOM MPOKAPHOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapuoT B OMOIIEHO3AX.

Crpoenne n (GyHKIMOHHPOBAHUE JYKAPUOTHYECKOW KieTku. [lmasmarmueckas
meMmOpaHa (rmazmanemma). CTpyKTypa Iuia3MaTH4eckoil MmeMOpansl. TpaHcnopt
BEIIECTB Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: TaccuBHBIA  (nuddysus,
obOneruénHass nudQysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
Tpancnopt). [lomynponunaemMocts MeMOpanbl. Pabota HaTpuii-kaaneBoro
Hacoca. DHJIOLMTO3: MHHOIMTO3, (aromuro3. DK301UTO3. KierouHas cTeHKa.
CrpykTypa 1 GyHKIMU KIETOUHOW CTEHKH pacTeHH, TpHOOB.

[urommazma. Iluto3oms. I{utockener. JIBuxkeHuwe muTomniaa3mel. OpraHoubl
kiaeTkr. OpHOMEeMOpaHHBIE OpraHOWABlI KIJIETKU: SHJOIIa3MaTUYecKas CeThb
(OIIC), anmapar ['onbmKu, IM30COMBI, UX CTpOEHHE U (QYHKUIMHU. B3anMocBs3b

OJTHOMEMOpaHHBIX OPraHOMAOB KIeTKH. CTpOEHHE TPaHYISAPHOTO PETUKYIIyMa.




Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
(arpaHyssIpHBINA) SHAOIUIA3MATHYECKUH peTukyinyM. CekperopHas QyHKUIUSA
annapara [onpmpku. TpaHcHopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPHUH, TUIACTUABIL.

Crpoenrie u (pyHKIMM MHUTOXOHAPUN W TwiacTH. llepBuUYHbBIE, BTOPUYHBIE H
CIIOKHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILUIACTHI,
XPOMOIUIACTBI, JICUKOILIACTHI BBICHIMX PACTCHUN.

HememOpannbsie opranougsl kietku CtpoeHue M (yHKIUH HEMEMOpaHHBIX
OpPraHouIOB KJIETKU. PubocoMbel. MuxpoduiaamMeHTs. MBEIeuHble  KIETKH.
MuxkpotpyOouku. Kierounsiii nenrp. CrpoeHMe M JABHKEHUE KTYTHKOB MU
pecHrueK. MUKpOTpyOOUKH HUTOILIAa3MBbl. L{eHTpHOIb.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBINKH, WX CTPOCHUE U
bynkuuu. SnepHsiii OenKOBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B MHTep(a3HOM szipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BritoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTENBHOM, KUBOTHOM, IPUOHOI)
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AcCUMUISIIIAS U TUCCUMHIISLIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(PHBIM U reTepoTpodHbI. YUyacTHe KUCIOpOaa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecriedeHue KiIeTKu: ImpeBpaiienne ATO B
oOMeHHBIX Tmporeccax. DepMEHTATUBHBIN XapakTep peaklHid KIETOYHOTO
MeTabonmu3ma. DepMeHTHI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICHCTBUS.
Kogepmentsl. Otianuns GepMEHTOB OT HEOPTaHMYECKUX KaTaiau3aTopoB. bemku-
AaKTUBATOPbl U OENKU-UHTMOUTOPBI. 3aBUCHMOCTb CKOPOCTH (€PMEHTATHUBHBIX
peaKIuii OT pa3IUYHBIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OpraHUYecKHMX BewecTB B KieTrke. dorocunHte3. Ponb
XJoporiacToB B mporecce (orocunTesa. CpetoBas W TemMHOBas  (asbl.
[TponykTuBHOCTH (poTOCHHTE3a. BnusHMe paznuyHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XemocuHTe3. PazHooOpas3ue opraHu3MOB-XEMOCHUHTETHKOB: HUTPUDUITUPYIOIINE
OakTepuu, Kene300aKTepuu, CepoOAKTEPHH, BOJOPOAHBIC OAKTEpUH. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Buasl OpokeHus. I[IponykTel OpokeHUs H UX
UCIIOJIb30BaHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBbI KakK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTENN OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl dHepreTudeckoro oomena. [lomroroBurenbHbBIN
sTan. [ MMKonmu3 — 0ECKUCIOPOIHOE PACIICTIICHNE TITIOKO3BI.

buonornueckoe okucieHue, WIM KIETOYHOE JbIXxaHHE. Poib MUTOXOHIpUU B




nporeccax OMOJIOTHYECKOTO OKHCJICHUS. [uknnveckue peaKiuu.
Oxucnurensuoe ¢gochopunuposanue. [IpenmymiecTa a3poOHOTO MyTH OOMEHa

BEIIECTB Iepe aHadpOOHBIM. D(PPEKTUBHOCTD IHEPTETHIECKOT0 0OMeHa

2.5

Peakuuu MmarpuuHoro cuHte3a. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOTO CHHTE3a. Peanuzanus HacineacTBeHHOM nHpopmanuu. I eHeTnueckuit
KoJl, ero cBoucTBa. TpaHckpunuus — maTpuuHblii cuHte3 PHK. Ilpuniumnst
TPAHCKPHIILUU: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJIICIIBHOCTh, ACUMMETPUYHOCTD.
Tpancnsamus u e€ sramel. Yyactue tpancnoptHeix PHK B OmocunTrese Genka.
VYcnoBust OuocunTe3a Oenka. KomumpoBanme amuHokucioT. Ponp pubGocom B
OnocuHTe3e Oemnka.

Opranuzanys reHoma y IpoKapuoT U 3yKapHuoT. Perynsnus akTUBHOCTH I€HOB Y
npokapuot. ['unore3a onepona (®. XKaxob, XK. Mano). Perymsauust oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycsl — HekierouHbsle (OpMBI JKM3HH M oOnuraTHele napasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

Bupycuble 3a0osieBanus uesnoBeka, >kMBOTHBIX, pactenuil. CIINZ, COVID-19,

COIMAJIBHBIC U MCIUITMHCKUC HpO6HCMBI

2.6

Knerounsii 1mmkn, ero mepuonbl W perymsmus. WHrepdaza u  MUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKaroImux B HMHTEepdaze. [loaroToBka KiIeTKH K
nenenuto. Ilpecunrermueckuii  (MOCTMUTOTHYECKUN), CHUHTETHYECKHH U
MOCTCUHTETUYECKUH (TPEMUTOTHUECKUI) IEpHoibl UHTEP(A3bI.

Marpuunsiii cunre3 JIHK — pemmukanusa. Ilpuanuner perumkanum  JIHK:
KOMILIEMEHTAPHOCTb, IIOJIYKOHCEPBATUBHBIA CHHTE3, AaHTUIIAPAJUIEIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
TeoMepaza. XPOMOCOMHBIM HA0Op KIETKHM — KapuoTwum. JIWMJIOWJHBIA U
rarionHbl  Habopbl XpoMmocoM. ['omonornynsie Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jlenenune knerkn — Muto3. CTaguum MHUTO3a U NPOUCXOASIINE B HUX IPOLIECCHI.
Tuner muto3a. KaprnoknHe3 M IHUTOKHMHE3. buonormyeckoe 3Ha4Y€HHE MHTO3a.
Perymsimus MutoTHdeckoro nukia kiaeTku. [lporpammupyemas kiaetodnasi rubens
— amomnTo3.

(I)YHKI_[I/IOHaJIBHaH ICHOMHKA

Opl" aHM3M Kak OMOJIOTMYecKas CUCTEMa

3.1

OIIHOKHGTO‘-IHBIG, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n
MHOT'OTKaHCBBIC OPTraHU3MBbI.

®dopMBl Pa3MHOXKEHHUST OPraHW3MOB: Oecrojioe (BKJIIOYas BETreTaTUBHOE) U
nojoBoe. Buapl  Oecrmosioro  pa3MHOXKEHHUS:  MMOYKOBaHHE, CIOPYJISIUS,

(dparmeHTays, KJIOHUPOBAHHE.




[TonoBoe pazmuoxenue. [lonoBsie kneTku, uiau rameTsl. Meito3. Craauu meiiosa.
IToBenenue xpomocoM B Meno3e. KpoccuHrosep. buonornyeckuii CMbICI MEH03a
1 II0JIOBOTO Iporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pazButue. I'ameToreHes y >kMBOTHBIX. [lojioBble »Kene3bl.
OOpa3oBaHue U pa3BUTHE TMOJOBBIX KIETOK. CrepMaroreHe3 U OOIEHE3.
Crpoenne mOJOBBIX KiIETOK. OMIOI0TBOpEHHWE W 3MOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBuyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craauum >3MOpHOreHes3a
KUBOTHBIX (Ha mpuMepe Jsrymkn). Jpodnenue. Tumsl apodnerus. OcoOeHHOCTH
JpoOJeHNs MJIEKONUTAIONIMX. 3apOJbIIIEBbIE JUCTKU (racTpyiisilus). 3akiajka
OpPraHoB M TKaHEH W3 3apojbllIEBBIX JHCTKOB. B3auMHOe BiIMsAHUE wYacTel
Pa3BHUBAIOIIETOCS 3apojbllla (3MOpUOHAIbHAS HMHIYKLUWA). 3aKiajka IUlaHa
CTPOEHHUSI >KMBOTHOI'O KaK pe3yJIbTaT HEpPAPXUUYECKUX B3aUMOJCHCTBUN TI'€HOB.
BnusiHne Ha SMOpHMOHANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIICH
Cpebl.

Poct u pazutue xuBoTHbIX. [locTaMOpuonanbHblii nepuoa. Ipsmoe u Henpsimoe
pa3ButHe. Pa3ButHe ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHonornyeckoe 3HaueHHE TPSMOTO W HEMPSMOTO Pa3BUTHS, HX
pacripocTpaHeHue B mpupoje. Tumbl pocTa XUBOTHBIX. DaKTOPBl peryssiuu
pocTa JKMBOTHBIX M denoBeka. CTaguu NOCTAMOPHOHAIBHOTO PpAa3BUTHS Yy
JKUBOTHBIX U 4enoBeKa. [lepnosipl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu pasButue pacrenuil. ['ametodur u cnopodur. Meito3 B
KU3HEHHOM IMKie pacteHuil. OOpa3oBaHMe cIop B Ipolecce Menosa.
['amertorenes y pacreHuil. OIUIONOTBOPEHHE U  pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOHHOE OII0JJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTHE CEMCHHU. MexaHan3MbI PEryIdnnu OHTOICHE3A Y paCTeHI/Iﬁ 1 ) KUBOTHBIX

32

Uctopuss cTaHOBIEHMS W Pa3BUTHS TE€HETHKH Kak Hayku. (OCHOBHBIE
T€HETUYECKUE TOHATHS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJJIEIbHBIE
TEHbl, AJIbTEPHATUBHBIE IPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA NPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YUCTasl JHUHHS, THOPHUABI, TEHOTHN, (EHOTHII.
OCHOBHBIE ~ METOJIbI ~ TE€HETHUKH: TUOPHUIAOJIOTHYECKUMA,  ITUTOJIOTHYECKUH,

MOJIEKYJISIPHO-T€HETUYECKUI

33

MounoruOpunnoe ckpemupanue. [lepsbiit 3akoH MeHenst — 3akoH eAnHo00pa3us
ruOpHUIOoB TepBOro TMOKojJeHUs. I[lpaBuino momuHupoBaHus. Brtopoil 3akoH
MGH,Z[G.H}I — 3aKOH PpPAaCHICIUICHUA IPU3HAKOB. HI/ITOJIOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/I,Z[HOFO CKpCIIMBAaHUA. I'mmioTe3a YMCTOTHI TaMeET.

Ananusupyroiiee ckpenBaHue. IIpomMexyTOuHbId XapakTep HaCIeIOBAHUS.

PaCH_IeHJ'IeHI/IC IIPU3HAKOB IIPpH HCIIOJIHOM JOMHWHHUPOBAHHH.




Jurnbpunnoe ckpemmBaHue. TpeTudl 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HAcJeJ0OBaHUS  TOpu3HaKoB.  LluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpELIMBaHMUS.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabotrer T. Moprana. CuerieHHOE
HAaCJICIOBAHUE TE€HOB, HAPYILICHWE CIEIUICHUS MEXAYy TIeHaMH. XPpOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MEXaHU3M OIIpEJENEeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHhI moJ. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBanue NpU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. [lnellorporus — MHOXKECTBEHHOE JEHCTBUE
resa. MHOKECTBEHHBIH alIeNnu3M. BzanmojeicTBHe HeaUIEIbLHBIX TI'€HOB.

Komniemenrapaocts. Onucras. [lonumepus
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BzaumoneiicTBue renoruna u cpejibl npH opmMupoBaHuu ¢peHoruna. Mi3MeHunBocTh
npu3HakoB. KauecTBEeHHbIE M KOJMYECTBEHHbIE IMpPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAs 1 HACJIECTBEHHASI.

Mopudukanonsass ~ W3MeH4YMBOCTb.  Posib  cpensl B (hopmMHpoBaHUM
Moan(HUKaMOHHON n3MeHunBocTH. HopMa peakiinu npusHaka. BapuannoHHbIi psg
u BapuanmoHHas kpuBas (B. Woranncen). CaoiictBa MOIU(pHUKAIMOHHON
MU3MEHYUBOCTH.

I'eHoTnnmyeckas n3MeHUNBOCTh. CBOMCTBA FEHOTUIIMYECKON N3MEHUMBOCTH. Busl
TEHOTUITMYECKOM M3MEHUMBOCTH: KOMOMHATUBHAs, MyTallHOHHASL.

KomOunaTiBHasT W3MEHYMBOCTh. Melo3 ©  TOJIOBOM TIpOIleCC — OCHOBA
KOMOMHATHUBHOM M3MEHYMBOCTH. Pojb KOMOMHATUBHONW M3MEHUYMBOCTH B CO3/IaHUU
TeHETUYECKOro pa3Hoo0pa3ys B IpejiesiaX OHOTO BU/A.

MyrannoHHasi U3MEHUMBOCTb. Buibl MyTaryii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE W WHAYLMPOBaHHbIE MyTalMU. SIepHble M IUTOIIa3MaTHYeCKUe
mytaruu. ComaTndeckue U nojiaoBble MyTauuu. [IpudrHbpl BOSHUKHOBEHUS! MyTalUil.
MyrareHsl M HX BIUSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
npotiecca. 3aKOH TOMOJIOTHYECKHUX PSIJIOB B HacleAcTBeHHOU n3menunBoctu (H.1.

BasunoB). BaesiepHast ”3BMEHUNBOCTD 1 HACJIEACTBEHHOCTh

3.5

Kapuotun 4enoBeka. MexayHapoaHas TMporpaMMa MCCIEIOBaHUS TIe€HOMA
YCJIIOBCKA. MGTOHLI szquI/m TCHCTUKHN YCJIOBCKaA: F@H@BﬂOFI/I‘—ICCKI/Iﬁ,
OJIU3HELOBLIH, IIMTOrCHETHYCCKHI, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUUECKU. CoBpeMeHHOEe onpeieseHue FeHOTHIIA:
ITIOJTHOI'CHOMHOC CCKBGHI/IpOBaHI/Ie, FGHOTI/IHI/IpOBaHI/Ie, B TOM 4YHCJIC C ITIOMOIIBIO
[MI1P-anamu3a. HacmencrBenHele  3a0oiieBaHHMS  4ejoBeKa. [ €HHBIE U

XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bones3nu C HaCJICICTBEHHOU




MpEAPACIIONOKCHHOCTBIO. 3HaueHue MGHHHHHCKOﬁ ICHECTUKN B NPCAOTBpAllICHUU

U JIEUEHUN TEHETHUECKUX 3a00ieBaHMil yenoBeKka. CTBOJIOBBIE KIIETKH

3.6

JlomecTukanus u cenexiusi. 3apoxKIACHUE CEJICKIUHU U JoMecTukanuu. Yuyenue H.W.
BaBunoBa o 1eHTpax MPOUCXOXKICHUS W MHOTOOOpa3usl KYJIbTYPHBIX PACTCHUI.
Posb cenexiuu B co31aHMM COPTOB PacTeHUil U NopoJ KUBOTHBIX. CopT, nopoja,
HITaMM. 3aKOH T'OMOJIOTUYECKHX PSAI0B B HacjieICcTBeHHOW u3MeHunBoctd H.M.
BaBuioBa, ero 3HaueHue Juist CENIEKIIMOHHON paboThI.

Metonpl  cenekUMOHHOM paboTbl. McKyccTBEHHBIH OTOOp: MaccoBbI U
VHIUBUYAJIbHBIM. JTansl KOMOUWHAIIMOHHON CCJICKIIUH. HcnreiTanue
MpoOU3BOIUTENEH MO TMOTOMCTBY. OTOOpP MO TEHOTUIY C TIOMOIIBIO OIICHKH
dbeHoTHIIa TOTOMCTBA M OTOOP 10 TeHOTHITY ¢ romotkko aHanuza JHK.
WckyccTBeHHBIM MyTareHe3 Kak METOJl CEJIEKIIMOHHON pa0oThl. PanuaninoHHbI 1
XUMUYECKH MYyTareHe3 Kak WCTOYHUK MYTalluid Yy KYyJIbTYpHBIX (Gopm
opranu3moB. Mcnonb30BaHME T'€HOMHOTO PEAAKTUPOBAaHUS U METOJOB
pexomOuHaHTHBIX JIHK a5 mosmyyeHus HCXOAHOT0 MaTepuaa i CEeleKIUu.
[Momyyenne monmruionioB. BryTpuBHmoBas ruOpummsaiwms. brimskopoacTBeHHOE
CKpeIllMBaHue, Wi WHOpuAMHT. HepojcTBeHHOE CKpelMBaHHWE, WM ayTOPHIIUHT.
I'ereposuc u ero mpuumHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
ruOpumm3anus. [Ipeononenue Oecrutonusi MEXBHIIOBBIX THOPHIOB. JlocTikeHMs

CEJICKIIMY PACTEHUH U AKUBOTHBIX

3.7

OOBeKTHI, UCIIONIB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3Mbl, MX  XapakTepucTuka. TpaaunnoHHas  OHMOTEXHOJIOTHS:
xyieborneyeHne,  TONyYeHHE  KHUCIOMOJIOYHBIX  MPOIYKTOB,  BUHOJEIHE.
Muxkpo6uonoruuecknii  cuHTe3. OOBEKTHI MHMKPOOHOJIOTHYECKHX TEXHOJIOTUH.
[Tpou3BosncTBO  O€nka, aMUHOKHMCIOT UM BUTaMHUHOB.  MckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMSA SHUUEKIETOK M KJIOHUPOBAHUE KMBOTHBIX.
Meron TpaHCIIaHTALUHU SIAEP KIIETOK.

XpoMOCOMHAass U Te€HHas MWHXKEeHepusa. LVICKyCCTBEHHBI CHHTE3 T€Ha U
KoHCcTpyupoBanue pexkomOMHaHTHRIX JIHK. JlocTmkeHus W MepCreKTHUBBI
XPOMOCOMHOM ¥ TeHHOW WH)XEeHepuH. MeaunuHckue OHOTEXHOIOTHH.

Hcronbp30BaHNue CTBOJIOBBIX KIETOK

Cucrema 1 MHOT0OOpa3ue OpraHMYecKoro Mupa

4.1

buonornueckoe  pazHooOpasume  opraHuzMoB.  CoBpeMeHHass  cuUcTeMa
opranuveckoro wmwupa. llpuHImnel knaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMATUUYECKUE TPYIIIIBI OPIaHU3MOB.

OCOOEHHOCTH CTPOCHMSI M JKU3HEAESTEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, 0HOKJIETOYHbIE T'PUObI, OJHOKIETOYHbIE BOJIOPOCIH, APYrHUe

MMPOTUCTHI. KosonunansHble OpTraHHU3MBI. I[BI/I)KGHI/IG OOHOKJICTOYHBIX OPraHU3MOB:




aMé6OI/I,I[HOG, KT'YTUKOBOE, PECCHUYHOC. 3ammuTa Y OJHOKJICTOYHBIX OPraHHU3MOB.

PaznipaxxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TakcuChl

4.2

MHorokJieTouHble pacTeHus. B3auMocBs3b 4acTell MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIr0 opranusma. OpraHuszm
Kak eaMHoe uenoe. TkaHu pacteHuid. TuIbl  PacTUTENBbHBIX TKAHEH:
oOpa3zoBarenbHas, TMOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcoOenHocTU CTpoeHUs, PYHKIUN U PACIIONIOKEHUS TKaHEeW B OpraHax pacTeHUM

4.3

BereraTtuBHble U T€eHEpaTUBHBIE OpraHbl pacTeHU. DYHKIIMU OPraHOB M CUCTEM
opranoB. Kapkac pacrenuil. /[Bu>keHre MHOTOKJIETOYHBIX PACTEHUM: TPOIIM3MbI U
Hactuu. llornomeHne BOABI, YIVIEKMCIOTO ra3a W MHUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB uepes3 MoBEpPXHOCTh KICTKH.
TpancnopTHble cHCTeMbl pacTeHU. BeineneHue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacTteHui. Kyrukyna. CpencrtBa NmacCUBHOM M XMMHYECKOM
3aIuThl. OUTOHLIHIBL.

PazgpaxxumocTe M peryisanus y OpraHu3sMoB. PasznpaxumocTs M peryisnus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa U MX 3HAUCHUE

4.5

MHorokjgeTouHsle  JKHWBOTHBIC. B3aMMOCBSI3p  YacTell  MHOTOKJICTOYHOTO
opraHusma. TkaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOI'OKJIETOYHOTO OpPraHu3Ma.
OpranusMm kak enuHoe nenoe. ['omeocras. TkaHu KUBOTHBIX U yelIOBEKa. THIIbI
JKUBOTHBIX TKaHEW: SIUTETualIbHasi, COCIUHHUTENIbHAS, MBIIICYHAs, HEPBHASI.
OcobenHoctu cTpoeHuUs, (GYHKIMM ¢ PpACIONOXKEHUS TKaHEH B oOpraHax

JKHMBOTHBIX W YCJIOBCKA

4.6

Opranbl ¥ cUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMKM OPraHOB M CHCTEM OPIaHOB.
Omnopa Ttena opraHu3mMoB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyxHblii n BHyTpeHHUH ckeneT. CTpoeHHEe W THUIMbI COEAUHEHUS
KOCTEM.

HBI/I)K@HI/Ie MHOT'OKJICTOYHBIX JKHWBOTHBIX. HI/ITaHI/Ie JKHNBOTHBIX. HI/ITaHI/Ie
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue KUBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIETOYHOE JIBIXaHHE.

HBIX&HI/Ie IIO3BOHOYHBIX JKHWBOTHBIX. 9BOJ’IIOHI/IOHHO€ yC.]'IO)KHeHI/Ie CTpOGHI/ISI
JETKUX TTO3BOHOYHEIX >XUBOTHEBIX. HBIX&TCJ'IBH&H CUCTCMa YCJIOBCKA. MeXﬂHI/ISM
BEHTWIALIMM JETKUX Yy NOTUL U MICKONUTAIOUMX. TpaHCIOPT BELIECTB Yy
opraHu3moB. TpaHCHOPT BelIECTB Yy >KUBOTHBIX. KpoBeHocHass cucrtemMa u €€
opranbl.  KpoBeHOcHas  cucTemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyrm
KpOBOOOpAIIICHHS. DBONIONMOHHBIC  YCIOXKHEHHUS CTPOSHUS KPOBEHOCHOM
CUCTCMBbI ITO3BOHOYHLIX >KMBOTHBIX. BBIILG.HGHI/IG y OpFaHI/I3MOB. BBIZLGJICHI/IC y
KUBOTHBIX. COKpaTuTenpHble Bakyosd. Opradsl BoijeneHus. CBs3b MOJIOCTH Tea

C KPOBEHOCHOM W BBIICIUTENIBHON cucTeMamu. BpineneHue y MO3BOHOYHBIX




KMBOTHBIX. 3allMTa y MHOTOKJICTOYHBIX JKMBOTHBIX. IlOKpoBBI H HX
IPOM3BOJIHBIC.

Pa3nipaxuMOCTh U perymsiys y OpraHu3MoB. Pa3apa)kuMocTh y 0JTHOKIETOYHBIX
opraum3moB. Takcucel. Pa3gpa)kumMocTe M perymsmust y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BemiecTBa 1 MX 3HaAUCHHE.

HepBHas cucrema u peiaeKTopHas peryisinus Y MHOTOKJIETOUHBIX >KUBOTHBIX.
HepBHas cuctema u €€ oTeibl. DBOIIOLMOHHOE YCIOKHEHNE CTPOSHHS HEPBHOM
CHCTEMBI Y KHBOTHBIX.

PazpaboTka anropuTMoOB M mporpamm Uit SPQPEKTHBHON (PYHKIIMOHAIBHOM
AQHHOTAllUd ~ TE€HOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHnu3MoOB, paCTeHHﬁ, JKHNBOTHBIX H YCJIOBCKaA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl ¥ cucTeMbl OPraHoB yenaoBeka. OTAesbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekropnas nayra. be3yciioBHBIE H  yCIOBHBIC
peduekcel. I'ymopanbHas peryisiuss U SHAOKPUHHAS CHCTEMa >KUBOTHBIX H
yesioBeKa. JKene3bl PHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. [leficTBE TOPMOHOB.
B3aumocBs3p HEpBHOM U SHIOKPUHHON cucteM. ['unotanamo-runodusapHas

cucreMa. Pedekc u pediektopHas ayra. besycnoBHbIe U YCIOBHBIE pedIeKCh

5.2

3amurta opranuzma oT OosiesHed. IMMmyHHas cucteMa denoBeka. KieTouHblid 1
TYMOpPAJIbHBI HMMMYHHUTET. BpoXn€HHBIN, NpuOOpEeTEHHBIN crenuduuecKkuii
uMMyHHUTET. Teopuss  KIOHanmbHO-celeKTUBHOro wummyHuteta (IL.Dpmux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOKAEHHOIO UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1€BaHUI

5.3

KpOBeHOCHaSI cucTeMa U e€ OpTaHBbI. Cepzlue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru xpoBooOpaiienusi. Pabora cepaua u e€ perymnsus

54

I[BIXaHI/IC YCJIOBCKaA. I[I/I(I)(by’ﬂ/l}l ra3oB 4CPE3 NMOBCPXHOCTL KIICTKH. I[LIXB.TGJIBH&SI
CHCTEMA  YCJIIOBCKAa. HBIX&TCJ'IBH&H IMOBCPXHOCTh. Peryn;lm/m JbIXaHUWA.

JprxarenbHble 00BEMBI

5.5

[InmeBapuTenbHas cucremMa 4enoBeka. OTIensl NMUIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTenbHple  Kene3bl.  BHYTPUIIOIIOCTHOE W BHYTPHUKJIETOYHOE

MUIICBAPCHUC

5.6

ITokpoBel M ux mnpowusBoaHble. Opranel BbaeneHus. Ilouku. CrtpoeHne u
¢ynkunonupoBanue Hepona. OunbTparys, cekpeuus U oOpaTHOE BCaChIBaHHE

KaK MEXaHU3MbI pabOThI OpraHoB BhlAeIeHU. OOpa3zoBaHre MOYH y YeTIOBEeKa

5.7

I[BI/I)KGHI/IG yeJIOBEeKa: MblmeyHast cucrema. CKeJIeTHhIE MBbBIIINOBI U HUX pa60Ta.

CrpoeHue u TUIIbI COEUHEHUsT KOCTE!

Teopus 3Bomtonnu. Pazputue ku3Hu Ha 3emiie




6.1

OpomonmonHass  teopus Y.  Jlapuna. Ilpeanmoceuiku  BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBuoxyme cuiibl 3Boiounu BUIOB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTh
pPa3MHOXKEHHS OpraHMW3MOB, HaCJEICTBEHHAas M3MEHYMBOCTh, Ooprba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunterndeckoir Teopun 3Bomtonuu (CTD). HelitpanpHas Teopus
sBosror. CoBpeMeHHasi HBOJIOIHOHHAS OMONOTHs. 3HAYEHHE SBOJIIOLMOHHOM

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tonmymsiuust Kak »jieMeHTapHas eauHuua HBooLUU. COBpEMEHHBIE METO/bI
OLIEHKH TEHETHYECKOro pa3HooOpasust W CTPYKTypbl nomynsauui. V3meHenue
reHooHJa MOMYJALUN KaK 3JIEMEHTApHOE 53BOJIIOLMOHHOE SBIEHHE. 3aKOH
reHerudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

DOnemMeHTapHbIe  (aKTOPHl  (ABWKYIIME CHJIBI) O3BOJIONUU. MyTalumOHHBINA
nporiecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpelid reHoB — ciyuvaiiHble
HEHAINIpaBJICHHBIE HW3MEHEHHs 4YacTOT auleled B momyiasamusax. Oddekr
OCHOBATEIIA. Murpanuu. N3omsauus MO YJISALIAN: reorpaguyeckas
(mpocTpaHCcTBeHHas), OroIoruueckas (pernpoyKTUBHAS).

EcrectBenHblif oT60p — HampaBistomuid — Qgaxktop sBomoruH.  DopMmel
€CTECTBEHHOI'O  OTOOpa:  JABIKYILUMH, CTAOMIM3HUPYIOLIIUH, pa3pbIBAIOLIUI
(nu3pynrtuBHbIN). [TonoBoit oTOOD.

[TpucnocoOiaeHHOCTh  OpPraHU3MOB  KakK  pe3yJbTaT  MHKPOIBOJIOILUH.
Bo3HukHOBEHHE  MpUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoagantauuu. [lpumeps! npucrnocoOnennit y opranu3mMoB. OTHOCUTENBHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u cTpykTtypa. BunoobpazoBaHue Kak pe3ysbTar
MHUKpO3BOJIONMH. M3o0msamus — kimroueBoil ¢akrop BHpooOpazoBanus. Ilytu u
CIocoObI BH1000pa30BaHMS: aJIONaTPUIECKOe (reorpaduyeckoe),
CUMITAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJUIUIOUIU3AIIHS,
ruOpuu3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Posb 3BOMIOLIMOHHON OHONIOTMU B pa3padOTKe HAYyYHBIX METOJIOB COXPaHEHHS
O6uopazHooOpazusa. MUKPOIBOIIONUS M KODBOJIOIHUS IMAPa3UTOB M UX XO35EB.
Mexanu3Mbl pOPMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI

C Hel

6.3

MGTO,Z[BI HU3YUCHUSA MAaKpPO3BOJIOIHWH. ITaneonTosmorudeckue MCTObl N3YUYCHUA
sBosrou. Ilepexoanbie GopMbl U PUIOTEHETUUECKUE PSIBI OPTaHU3MOB.
buoreorpaduueckne Meroasl uzydeHus 3Boaonuu. CpaBHeHue Giaopsl U (hayHbI

MaTEepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u




PEITUKTHIL.
DOMOpPHOJIOTHYECKHE W CPABHUTEIBHO-MOP(HOIOTHUECKHE METOABl HM3YyUeHUs
IBOMONMU. [ €HEeTHUECKHE MEXaHW3Mbl ABOJIIOIIMM OHTOTEHE3a W TIOSBIICHUS
SBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE W  QHAJIOTUYHBIC  OpPTaHbI.
PymumeHntapHble  opraHbl W aTaBU3Mbl.  MOJICKYJISIPHO-TEHETHUYECKUE,
OMOXMMHYECKHE ¥  MaTeMAaTUYeCKUe  METOABl  W3YYCHHS]  DBOIIOIIHU.
['omonornynbie reHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTCHETHYCCKIX
JICPEBBEB.

XPOMOCOMHEIE MYTAITUH U SBOJIIOIHSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TpaBuia) 3BodOUUU. HeoOpaTuMOCTh HBOJIOIHUU.

A,HaHTI/IBHaSI paauanus. HepaBHOMepHOCTL TCMIIOB 5BOJIFOLIMH

6.4

Hayunble TuIOTE3bl NPOMCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepMus. J{oHay4HbIe IPeICTaBICHUS O 3apOXKICHUM KU3HU (KPEallMOHU3M).
['unore3a MOCTOSIHHOTO CaMO3apOKJICHUS KU3HU U €€ ONMPOBEPKEHUE ONBITAMU
®. Pemu, JI. Cnammanmanum, JI. Ilactepa. Ilpoucxoxknenue KuU3HU U
acTpoOuoJIoTHs.

OcHoBHBIE 3Talbl HEOpraHM4ecKkod 3Boitouuu. [lnmanerapnHas (reonoruyeckas)
IBOJIONMS. XHUMHMYECKass »HBOJIONUSA. AOHOreHHBIH CHHTE3 OpraHMYecKHX
BemecTB U3 Heopranmyeckux. Omeir C. Mumiepa u I'. FOpu. O6pazoBanue
nosuMepoB U3 MoHoMmepoB. KoanepBarnas runoresa A.J. Omapuna, runoresa
nepBuuHOro OymboHa JIk. XonjeitHa, reHeTudeckas rumore3a [. Mémnepa.
Pu6osumel (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Uctopusa 3eminn u meronapl e€ u3ydeHus. Vckomaemble OpraHMYeCKHE OCTAaTKH.
['eoxpononorus u e€ Meroapl. OTHOCUTENbHAs M AOCOIIOTHAs TE€OXPOHOJIOIHUS.
I'eoxpoHoOOrMUecKas 1IKaja: 0HbI, Ipbl, IEPUOBIL, STTOXH.

HauanbHbie 3Tansl oprannyeckoid 3Bosironuu. [losBneHne W 3BOONUS MEPBBIX
KJIETOK. OBoyolus Meraboiau3Ma. BoO3HUKHOBEHHE TEPBBIX JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT MEePBBIX Ha 3eMiie COOOIECTB.
Crpomaronutsl. [IpokaprnoTsl U 3YKapHOTHI.

[TpoucxoxaeHue sykapuoT (CUMOHOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHUE
BUpycoB. IIpoucxokJeHHEe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUe
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 53Tambl 3BOJIONMU BBICHIMX pacTeHud. OCHOBHBIE apoMopdo3bl
pactenuii. Bbixon pacteHuid Ha cymy. l[losiBlieHHe CHOPOBBIX pacTeHUH U
3aBoeBaHue uMH cymu. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTeHUN.

OcCHOBHBIE D3Tambl SBOJIONUU JKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl




XKHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBrle XOproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubdbuii U pentuauid. [IporCcXOKICHHE MIICKOMUTAIONUX U
ntul. [lpuHnun kmoueBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMHU U
II03BOHOYHBIMHU KMBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3eMIie 10 ApaM U MEpUOoJaM: apXe, POTEpO30i, NaIeO30H,
Me3030M, KaifHo30il. OOmas XapakTepuCTHKa KIUMara M TeoJOrHYECKUX
nporeccos. [losBieHue 1 pacBeT XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCIIOBHSI U BIMSHUE HA Ta30BbIi COCTAaB aTMOCQEPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpHU3UChl mpouuioro. IlpuumHsl u
CJIEJICTBUSL MacCOBBIX BbIMHMpaHui. COBPEMEHHBIN DKOJIOTUYECKUN KPU3HC, €r0

0COOEHHOCTH

6.5

Pasnensl m 3amaum anTpomosoruu. Meronpl anTpornonorud. CTaHOBIEHHE
MIPEACTABICHUI O MPOUCXOXKACHUH UeoBeKka. COBPEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBOo 4yenoBeka € KUBOTHBIMU. CHCTEMAaTHMUECKOE IIOJIOKEHUE YesIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMHM:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOr0-0MOXUMHYECKHE,
noseneHyeckue. OTan4Ms 4enoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3zBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBmwxynme cuibl ((akTopbl) aHTPONOreHe3a: OHMOJIOTMYecKHe, COLHaIbHBIE.
CooTHolleHre OUOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.
OcHOBHBIE CTaJIMM AHTPOIIOreHEe3a. ABCTPATIONUTEKN — IBYHOTHE MPEAKHU JTIOCH.
YenoBek  yMmenbld, TEpBbIE  HM3TOTOBIEHUS  Opyaud  Tpyna. Yenosek
OpSAMOXOJIAUIMA W TepBbI BbIXOA Jrofed 3a mnpedensl Adpuxu. Yemosek
reiiens0eprckuii — oOLMil MpeoK HeaHJepTalbCKOTro YelloBeKa M YelloBeKa
pasymHoro. YenoBek HeEaHJEPTAIbCKUW KaK BHJ JIIOJAECH XOJIOJHOTO KIMMATa.
UenoBek pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKHI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 32 mpenenamMu AQpuku.

OBOJIIOLIMS  COBPEMEHHOI0 4YenoBeKa. EcCTecTBEHHBIH OTOOp B MOMYJSAIUAX
yesnioBeka. MyTallMOHHBIA Tnpouiecc U MoauMopdusM. [lomymsimoHHbIE BOJIHBI,
npeitd reHoB, Murpanus u «3h(PEeKT ocHOBATENS» B MOMYJISAIUAIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacel. llonarne o pace. bonpimme pacel:  €BpoIneouHas
(eBpasmiickasi), aBCTpaJiO-HErpougHas  (dPKBaTOpUaidbHAas),  MOHTOJOHIHAS
(a3marcko-amepukaHckas). Bpems M myTu paccerneHus 4elnoBeKa IO IUIaHEeTe.
EnvHctBOo  uyenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.

[IpucrocobaeHHOCTh YelloBeKa K pa3HbIM YCIOBHUSAM OKPY)KAIOLIEH Cpebl.




Bnusnue reorpaduueckoit cpeasl M apeiia TeHOB Ha MOPQOJOTHUIO U

(U3MOTIOTHIO YeIOBEKa

DKOCHUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxostorun. CBs3b 3KOJIOTUU C IPYTMMH HayKaMHu.
Metoast skonoruu. IloneBble HaOMrOAEHUS. OKCIEPUMEHTH B HKOJOTHH:
npupoaHble W JabopaTopHble. MoaenupoBaHWE B AKOJOTHH. MOHHTOPUHT

OKPY’KAIOIIECH CPeIbl: IOKATBbHBIN, pETHOHAIBHBINA U TJI00ATBHBIN

7.2

Okonornyeckne (akTopsl M 3aKOHOMEpHOCTH uX naeiictBus. Kiaccudukanms
9KOJIOTUYECKUX (PAKTOpOB: abuoTHYEecKHe, OMOTHYECKHE, aHTPOIOTrEeHHbIE.
OO0ume 3aKOHOMEPHOCTH JEHCTBHS 3Kojorudeckux ¢akropos. [Ipasuio
vuanmyma (K. Hlnpenrens, 0. JIu6ux). TomepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3Kkojoruueckuil dakrop. [lelicTBue pasHbIX
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TIPYIIIbI
pacTeHMii M JKMBOTHBIX MO OTHOUIEHHIO K cBeTy. CHUrHajbHas pojb CBeETa.
DOoTONEPUOAU3M.

Temmneparypa kak 5kojoruueckuil Qaxtop. [lelicTBMe TemmepaTypbl Ha
oprau3Msl. [[oMKHUIOTEPMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxnocte kak okojoruueckuil dakrop. [lpucrnocobnmeHust pacreHHl K
HoJjiepKaHuto BojHOro Oananca. Kiaccudukaiusi pacTeHU MO OTHOLIEHHIO K
BoJie. [Ipucnoco01eHus >KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAs, ITOYBEHHAas,
IyOMHHAs  MOANOYBEHHAs, BHYTPHUOpPraHuW3MeHHas. DOU3UKO-XUMHYECKHE
0COOEHHOCTH cpejl OoOuTaHus opraHu3MoB. IlpucnocoOneHuss OpraHu3MOB K
JKU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHemnnue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U TOAUYHbIE
putMmbl. [IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSIM YCIOBHM
YKU3HU.

Kuzuennsle Gopmbl opranu3mMoB. [lonsitue o xu3zHeHHOW (opme. KuzHeHHbIE
bopMBI pacTeHMil: aepeBbs, KyCTapHUKH, KYCTapHUYKHU, MHOTOJIETHUE TpaBhI,
OJIHOJIETHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOUOHTHI,
a3poO0uOHTHI. OCOOEHHOCTH CTPOEHHSI U 00pa3a KU3HH.

buotnueckune daxkTopbl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHITHUS,
XMIHUYECTBO, cCUMOKMO03 U ero (opmsel. [lapazutusMm, xoomnepamus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHHMYECTBRO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (Gopuueckue, ¢abpudeckue). 3HAUCHUE

OMOTHYECKUX B3aMMOJICUCTBUI Il CYIIECTBOBAaHWS OPraHU3MOB B Cpele




oburtanus. HpI/IHI_[I/Il'I KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOrHYecKre XapakTepucTuku nomynauuu. Iomynsamus kak Ouosormueckas
cucreMa. Posib HEOTHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOEHHOCTEH
Ouonoruu BUJIOB B ()OPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOITYJISLUH.
OcHOBHBIE TOKa3aTeNIM MOIMYJALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
II0JIOBAasi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpanus.

Okonoruyeckass CTpykTypa mnonyiasiuuu. OIeHKa YHCIEHHOCTH MOIYJISLHUM.
JluHaMuKa nomymnsauuMy U e€ perysalnus. bUOTHYECKUH NMOTEHLUAa HOIYJISLUN.
MonenupoBanue AMHAMHUKM —nomysmauud. KpuBbele pocTra  UHMCIEHHOCTH
nonyisiuuy. Kpusble BbDKHMBaHMs. Peryisiius 4MCIEHHOCTH HOMYJISILMKI: POJIb
(GakTopoB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTU. OKOJOTHYECKUE
cTpareruu BUJoB (r- u K-cTparerun).

[Tonsatue 006 »5KojorMueckoi Hume Buaa. MecrtooOuTaHnue. MHoromepHas
Mozenb 3Kkonormdeckon Humm Jx.M. XaruynHcona. Pasmepsl 3KOIOrM4ecKoin
Humy. [loTeHnManbHas ¥ peanu30BaHHASL HUILIHN.

Bun kak cucrema nonynsauui. Apeansl BUAOB. Buasl M MX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTM  IOBEJEHUS M MUTpPAUUil  KUBOTHBIX.

brnonornyeckue nHBa3UHN YYKCPOAHBIX BUI0B

7.4

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3u Mexay
opraHm3mMamMu B OuWOIEHO3e. DKOCHCTeMa Kak OTKpbiTag cucrema (A.JJx.
Tencnu). OyHKIIMOHAIBHBIE OJOKA OPraHU3MOB B JIKOCUCTEME: MPOIYLIECHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHH. Tpodudeckue 1enu u ceTu.
AlGuotnueckue 65m0ku sKocucTeM. [TouBBl M Wbl B dKocucTeMax. KpyroBopot
BEII[ECTB U MTOTOK YHEPTUHU B IKOCHUCTEME.

OCHOBHBIE TOKa3aTeNIN SKOCUCTEMBbl. buomMacca W mpoaykius. DKOJIOTHYECKUe
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3akOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBUUYHBIE U
BTOPUYHBIC CYKIIECCHM M WX TMPUYAHBL. AHTPOTIOTEHHBIC BO3JCUCTBHUS Ha
cykreccnn. KnmumakcHoe coobmectBo. bropaznooOpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYUBOCTU COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Paznuunst Mex 1y aHTPOMOTEHHBIMU U TIPUPOTHBIMH YKOCHCTEMaMHU.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa u
¢dayna. CunanTponusanus ropoJickoi aynel. buonorndeckoe n xo3siCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc sHEpruu M BEHIECTB MEXIAY CMEXHBIMU dKOCUCTEMaMU. Y CTOMYMBOCTD




OpraHnu3smMosB, HOHy.]'IS[I_[I/Iﬁ U DOKOCHUCTEM B YCIOBHUAX CCTCCTBCHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUM

7.5

buocpepa — oOmermanerapHas o00o0j04ka 3eMiM, TJAE€ CYIIECTBYET WU
cyliectBoBasia kHu3Hb. Yuenue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
o6uocdeps! u e€ cocras. )KuBoe BemiecTBo 6Mocheps! U ero GyHKINH.
3aKOHOMEPHOCTH cymiecTBOBaHUs Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rnobambHON  dKocHcTeMbl.  JluHamuyeckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB MW OHMOTEOXMMHUYECKHE LUKl (Yriaepona, as3ora).
PurmuunOCTS siBICHMIA B Onocdepe.

3onanbpHOCTh Onocdepsl. TlonsTne o 6uome. OCHOBHBIE OMOMBI CyIIHM: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M MIMPOKOJHMCTBCHHBIC Jieca, CTENH, CaBaHHHBI,
NYCTBIHU, TPOIMUYECKHUE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA U
KHBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa 1 (GYHKUIUS JKUBBIX CHCTEM, OLEHKAa UX PECYpPCHOrO IOTEHIHANA W

OonocdepHbIX PYHKIHIHA

7.6

DKOJOoTruYecKre KpU3UChl U X MpHUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOM CpPEJibl.
Oxpana BOAHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHeHue kinumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
pacTUTEIBLHOTO M >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIIBI OXPaHBI MPHUPOJIBL.
Kpacubie xuuru. Ocobo oxpansembie mnpupoansie Tepputopuu (OOIIT).
borannueckue casibl ¥ 300JJ0TMUECKUE MapKH.

OCHOBHBIE TPUHLMUIBI YCTOMYMBOIO pPa3BUTHSl YEJIOBEUYECTBA W MPUPOJBIL.
PanmonansHOe  MPUPOIOMOSIB30BAaHUE M COXPAHEHHE  OHOJOTMYECKOTO

pazHooOpa3us 3emin




YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [loxg
penakuueit [laceunuka B.B. AkninonepHoe o6mectBo «M3narenscTBo «IIpocBemnienner
* buonorus, 11 knace/ [laceunuk B.B., Kamenckuit A.A., Py6uios A.M. u np.; [loxg

penakuueii [Taceunuka B.B. AkinonepHoe oo6mectBo «M3narenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

e buomorus 10 — 11 knace, «JIMHUS )KU3HW»; METOJUYECKOE ITocoOue (YriayOIEHHBIN
ypoBens); B. B. [laceunuk, I'. I'. llIsenos, T. M. E¢umona; Mocksa: IIpocsemenue,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bu6mmoteka I1OK https://m.edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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